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

P3474 [Total No. of Pages : 2
[4660]-10
MLE. (Civil) (Const. & Mgmt.)

VALUE ENGINEERING
(2008 Pattern) (Elective)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates :

1) Answer any three questions from each section.
2)  Figures to the right indicate full marks.

SECTION - 1

Q1) Detail out the need of adopting value engineering in the Civil Engineering
industry. [18]

02) Differentiate between value, value analysis, valuation and value engineering

with examples from the construction industry. [16]
03) Discuss the various elements associated with “Lean Construction”. [16]
04) Explain: [4 X 4 =16]

a)  Waste in Construction
b) Wastage - Causes, Prevention
c) NPV

d) Strategic management for value engineering

SECTION - 11

05) Explain with the flow diagram concept, major heads in value engineering.[18]

06) Discuss various ways in which the data is generated during the pre-analysis
phase so that value engg. can be conducted. [16]

PT.O.



Q7) Discuss the importance of brainstorming, innovation, use of technology and
focus on sustainability aspects in value engg. [16]

08) What governance is needed so as to implement the recommendations arising
out of value engg. efforts, effectively in the public sector organisations bidding
out construction projects? Discuss legal issues as well. [16]
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Total No. of Questions : 8] SEAT No. :
P3248 [Total No. of Pages : 2

[4660]-100
M.E. (Civil) ( WR & EE)
SOLID AND HAZARDOUS WASTE MANAGEMENT
(501604) (2008 Course) (Elective-I) (Semester-I)

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

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

2) Attempt three questions from each section.

3) Figures to the right indicate full marks.

4) Neat diagrams must be drawn wherever necessary.

SECTION-1
Q1) a) Enlist various objectives of solid waste management and describe the
functional elements of waste management system. [10]
b) Elucidate the hierarchy of integrated solid waste management. [6]

02) Draw neat sketches of size reduction equipments used for solid waste Materials

and explain in detail the working, design criteria and performance characteristics.
[16]

03) Discuss the collection systems used for collecting solid waste. What are the
means and methods for transportation of solid waste? [16]

Q4) Write short notes on: [18]

a) Sampling, characterization and monitoring responsibilities.

b) Elements of financial management plan for solid waste system.

PTO.



SECTION-II

05) Discuss in detail Present Indian scenario and measures to improve system for
different functional elements of solid waste management system. [16]

06) What different types of solid wastes are generated in a Technological society?
Discuss major legislations for hazardous waste management. [16]

Q7) Enlist various facilities for physical, chemical and thermal treatment of
hazardous waste. Also discuss chemical fixation and encapsulation technique
for treatment of hazardous waste. [16]

08) Write short notes on: [18]
a) TCLP tests and Leachate studies.

b) Design, operation and remediation of hazardous waste disposal sites.
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Total No. of Questions : 6] SEAT No. :

P3249 [4660] -102 [Total No. of Pages : 1

MLE. (Civil) (Water Resource & Environmental Engg.)
b- ADVANCED WATER TREATMENT & WATER SUPPLY
ENGINEERING
(2008 Course) (Semester - I) (Elective - II) (501605)

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

1)  Answer all questions from section I &I1.

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.

SECTION - 1

Q1) Explain in detail the principle and working of electro dialysis and ultra filtration
for water treatment. [16]

02) Discuss the principle, concept and necessity of aeration. Explain various
methods of aeration with neat sketches. [16]

03) Design an aerated grit chamber for the treatment of municipal wastewater. The

average flow rate is 0.5 m?/s. Take peak factor as 2.75. [18]
SECTION - 11

04) Differentiate between slow sand & rapid sand gravity filters. Explain

backwashing of rapid sand filters. [16]

05) Discuss Adsorption processes, types of adsorption, factors influencing
adsorption & adsorption isotherms. [16]

06) a) What s the theory of disinfection? State the factors affecting disinfection.

Discuss the chemistry of chiorination. 9]
b) Briefly discuss ion exchange method, ion exchange chemistry and it’s
applications for hardness and TDS removal. [9]
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Total No. of Questions : 8] SEAT No. :

P3295

[Total No. of Pages : 2

[4660] - 103

ML.E. (Civil) (Water Resource and Environmental Engineering)

REMOTE SENSINGAND GEOGRAPHICAL INFORMATION
SYSTEM FOR WATER RESOURCES MANAGEMENT

(2012 Pattern) (Elective - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
4)

01) a

02) a)

03) a)

b)

All questions are compulsory.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume suitable data if necessary.

Discuss the principles of photogrammetry and its applications in water

resources planning. [8]
Write a note on basics of Remote Sensing. [5]
Write in brief the term stereoscopic analysis. [4]

Describe the stages of Remote Sensing with neat sketch. Discuss in
detail the interaction of EMR with 'Atmosphere'. [8]

Describe the important features of LANDSAT images. State the elements
of image interpretation in short. [8]

What are FCC images? Write the advantages of FCC. [5]

PTO.



04)

05)

Q0)

Q7)

08)

b)

Discuss various characters of IR images. Write the methods used for

corrections in images. [8]
Write a note on Thermal and Infra-Red Images. (4]
Write in detail applications of RSGIS. [8]
Discuss in short buffering. [5]

Describe the important applications of Thematic Maps. Describe
Supervised and Unsupervised classification. [8]

Describe Raster and Vector. [4]

Write an essay on Data collection and input processing in GIS. Describe
Spatial and Attribute Database. [8]

Write in short the Errors in GIS. [5]

Explain RS application in Wet Land Management with flow chart. Write
in short the software's used in GIS for Water Resources. [8]

Explain in brief'DEM' & its application. [4]

SISIS
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Total No. of Questions : 8]

P2708

SEAT No. :

[4660] - 105 [Total No. of Pages : 4

ML.E. (Civil) (Water Resources and Environmental Engg.)

OPTIMIZATION TECHNIQUES
(2012 Pattern) (Semester - IT) (501608)

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

D
2)
3)
9
)
6)

0l) a)

b)

Q2) a)

Answers to the two sections should be written in separate answer books.
Answer any three questions from each section.

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

Write the applications of system approach in civil engineering? Explain
the ‘need’ implementation of system approach in civil engineering field?
Explain with suitable example. [8]

Solve by BIG M method. [8]
Maximize Z = 6x, — 3X, + 2X,,
Subject to, 2X + X, + X, <16,

3X +2X%, + X, <18,

X, — 2%, =8,
X, X, X, 2 0.

Explain the meaning and significance of following terms with examples.
8]

i)  Slack variables,

i)  Surplus variables,

i)  Artificial variables

iv) Infeasibility

PTO.



b)

03) a)

b)

04) a)
b)

05) a)

Solve the problem by Two phase method [8]
Maximize Z =5X— 2y + 3z,

Subject to, 2X+2y—2z22>2,

3x-4y<3
y+3z<5
X,Y,2=0.

Determine whether the followng functions are convex or concave. [8]
)  f(x)=¢€

i) f(x)=-—8x°

i) f(x, %) =3 —6x

iv) (X, X, X)=4X 43X +5X + 6X X, +XX, — 3% — 2%, +15

Find minimum of ‘/= x(x-1.5)’ in the interval of (0,1) to within 10% of
the exact value. [8]

Write the introduction and procedure of Golden section method.  [8]

Maximize Z = 60x — x? in the interval (0,100) with an accuracy of 0.1%
by using Fibonacci method, using n = 4. [10]

SECTION - 11

What is ‘principle of optimality’ in dynamic programming? What is
recursive equation? How it should be solved? [8]

[4660]-105 2



b) Solve the following game by dominance method. [8]

Player B
I II ar | Iv
PlayerA | 1 9 4 8 0
2 5 8 4 8
3 8 4 10 10
4 0 8 0 16
06) a) Explain the operating characteristics of queuing models. [8]

b) Construction equipment is to be transported from place 1 to place 11.
The equipment can be transported along different routes. The travel
distance along different routes from place ‘i’ to place ‘j’ are given below.
Use dynamic programming to determine the shortest route between place

1 to place 11. Write the recursive equation for each stage. [8]
Place ‘i-j’ Dist. in Km Place ‘i)’ Dist. in Km

1-2 30 5-8 21

1-3 34 5-9 33

1-4 36 5-10 33

2-5 29 6-8 22

2-6 27 6-9 24

2-7 30 6-10 29

3-5 31 7-8 33

3-6 25 7-9 32

3-7 23 7-10 34

4-5 28 8-11 37

4-6 27 9-11 28

4-7 26 10-11 36
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Q7) a)

b)

08) a)

b)

Vehicles arrive at service station in a Poisson fashion at an average rate
of 45 minutes. The average time taken for service is 30 min. with
exponential distribution. Determine [8]

1)  The chance that a vehicle will be serviced straight away.
i)  The proportion of time the service station is busy.
i) The average no. of vehicles I the queue and the system.

iv) The average time spent by vehicle waiting in the queue and the
system.

v)  The probability that there are two vehicles in the queue.

Customers arrive at service facility to get the required service. The inter
arrival and service times are constant and are 1.8min and 4 min
respectively. Simulate the system for 14 min. Determine average waiting
time of a customer and idle time of service facility. [8]

Find the sequence that minimizes the total elapsed time required to
complete the following tasks on two machines. [10]

Task Al Bl C| Dl E| F| G| H

Machinel |2 | 5| 4| 9| 6| 8 7 5 4

Machinell |6 | 8| 7| 4| 3| 9| 3 3 11

Explain the following;: [8]
i)  Minimax and maxmin principles

i) Pure and mixed strategies

i) Two-person zero sum game

iv) Method of matrices.

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

P2709 4660] - 106
MLE. (Civil) (Water Resources and Environmental Engg.)
OPEN CHANNEL HYDRAULICS
(2012 Pattern) (Elective - II) (501609)

[Total No. of Pages : 2

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

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

2) Answer any three questions from each section.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right side indicate full marks.

5) Use of Calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1

Q1) a) A 3.6m wide rectangular channel had badly damaged surfaces and had a
Manning’s n = 0.030. As a first phase repair, its bed was lined with
concrete (n = 0.015). If the depth of flow remains same at 1.2m before
and after the repair, what is the increase of discharge obtained as a result
of repair. [8]

b) Derive Chezy’s formula. Derive relative between Chezy’s ‘C’ and
Manning’s ‘n’. [8]

02) a) Derive Momentum equation for a hydraulic jump with neat sketch and
explain why the momentum principle is used in the analysis of hydraulic
jump. [8]

b) The Rihand dam in U.P., India, has a sloping apron stilling basin with a
slope of 0.077. If the depth for a flood flow of 64.0 m?/s per meter width
is 1.93m, estimate the sequent depth, length of the jump and energy loss
in the hydraulic jump. [8]

03) a) What is control section? Where it is useful? Explain any two cases of
control section with suitable diagrams. [8]

PTO.



b)

A trapezoidal channel having B = 6.0m, side slope m=2.0, S =0.0016,
Manning’s n = 0.02, carries a discharge of 12.0 m?/s. Calculate and plot
the back water curve produced due to operation of a sluice gate at a
downstream side which backs up the water to a depth of 4.0m immediately

behind it. Use direct step method. [8]
04) Write short notes on (any three) [18]
a) Standard step method of GVF computation
b) Location of hydraulic jump
c¢) M and S profiles of GVF
d) Types of open channels.
SECTION - 11
05) a)  Define Spatially varied Flow and give its detail classification. [8]
b) Derive the De Marchi equation for side weirs. [8]
06) a)  What s flood routing? Describe categories of flood routing. List hydraulic
and hydrologic flood routing methods. Derive equation for spatially varied
flow with increasing discharge. [8]
b) Describe explicit method of channel flood routing. [8]
07) a)  What is dam break problem? Derive the equation for discharge intensity
in dam break problem. [8]
b) Derive differential form of monoclinal rising wave. [8]
08) Write short notes on (any three) [18]
a) Types of surges,
b) Classification of bottom racks.
c) Method of characteristics,
d) Saint Venant’s equation for celerity of wave.

[4660]-106
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Total No. of Questions :8] SEAT No. :

P3250

[4660]-107 [Total No. of Pages :2

M.E. (Civil - Water Resource and Environmental Engineering)

ADVANCE WASTE WATER TREATMENT
(2012 Course) (Semester - II) (501610)

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

)

Answer any 3 questions from each section.

2) Figures to the right indicate full marks.

3)
9)

Q1) 2)

b)

02) a)

b)

03) a)

b)

04) a)
b)

Assume suitable data, if necessary clearly mentioning the same.
Use of non - programmable scientific calculator is allowed.

SECTION -1

Explain the physico, chemical and biological characteristics of wastewater.
[10]

Write the basic principle and function for the secondary sedimentation
tank. [6]

Explain the procedure for the design of reactor with respect lab scale
and pilot scale. [6]

Explain how the hydraulic characteristics are considered during the mass
balance of reactor for the anaerobic process. Explain with any example.

[10]
Write short note on: [10]
i)  Screen Chamber
i)  Disposal of screen material
Design PST 5 MLD. Assume the necessary data. [8]
Explain the theory of coagulation. [10]
Explain the factor affecting flocculation process. [6]

PT.O.



05) 2)
b)

Q6) 2)
b)

Q7) 2)
b)

08) a)

b)

SECTION -11

Write the design steps for ASP. [6]

A single stage trickling filter is designed for an organic loading of 12000
kg of BOD in raw sewage per Ha-m per day. Recirculation ratio is 1.25.
The filter treats 10 mld of raw sewage with a BOD of 250mg/1. Using
NRC equation, determine the strength of the effluent. [10]

Explain the objectives of the modification of TF. [6]

Explain with a neat sketch: working of a single stage digester. Explain
empirical formulae used to find the volume of the single stage digester.[10]

Explain concept of gas transfer and solid separation. [10]
Compare ASP and TF. [6]
Write short note on: [10]

i)  Nano filteration
ii) Factors affecting adsorption

Explain any two methods for the removal of dissolved solids. [8]

EEE
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Total No. of Questions : 8] SEAT No. :
P3251 [Total No. of Pages : 2

[4660] - 109
ML.E. (Civil) (Water Resource and Environmental Engg.)
b - NOISE POLLUTION AND CONTROLTECHNIQUE
(2008 Course) (Elective - III) (Semester - IT) (501611)

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

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

2) Attempt three Questions from each section.

3) Figures to the right indicate full marks.

4) Neat diagrams must be drawn wherever necessary.

SECTION -1

Q1) Describe sound propagation characteristics with neat sketch. Also explain
how sound is absorbed in air. [16]

02) What is intensity of noise? How it can be measured? Also discuss equal
loudness counters with neat sketch. [16]

03) Draw sketches for sound/noise signal and its power spectrum and explain in
detail. [16]

04) Write note on: [18]

a) Types of sources of noise.

b) Protective equipments and basic principles of noise control.

PTO.



SECTION - 11

035) Discuss the effect of noise on task performance and Cardio-vascular system.
Explain with case studies. [16]

Q6) a) Enlist various sources of noise pollution specially related to civil
Engineering works. How they are controlled at source. [8]

b) Elucidate sources of Noise from industry and its control measures. [8]

Q7) Discuss in detail traffic noise? Also give case study of traffic noise due to
various vehicles. [16]

08) Write note on: [18]
a) Existing legal provisions for controlling noise and noise level standards.

b) Air craft and Airport noise any case study.

+ 4+ + +
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Total No. of Questions : 8] SEAT No. :

P3296 [Total No. of Pages : 2
[4660] - 110
ML.E. (Civil) (Water Resources and Environmental Engineering)
GROUND WATER MODELING

(2012 Pattern) (Elective - III) (Semester - II)

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

1)  All questions are compulsory.

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

Q1) a) Writein detail the fundamentals of groundwater modeling. [8]
b) Write in short the safe yield of aquifer. [5]
Q2) a) Writein detail the Groundwater modeling using FEM. [8]
b) Write in brief modeling as a tool of management. [4]

03) a) Write in detail the finite difference expression of Laplace's Equation. [8]

b) Write a note on Types of Groundwater model. [5]

04) a) Discuss in detail the ground water modeling based on content of
Mathematical modeling. [8]

b) Short note on Groundwater basin management. [4]

PTO.



05) 2

06) a)

07) a

08) a)

b)

Write in detail the vertical distribution of groundwater. [8]

Short note on continuity equation for steady — state flow. [5]
Write an essay on — Constraints on groundwater development. [8]
Write in short the Hydrological Regime. [4]

Write in detail Planning of groundwater development — water balance.|[8]

Write a note on Groundwater estimation norms in India. [5]

Write Short Notes on any two : [8]
i)  Darcy's Law.

ii) Transmissivity and Storage of Co-efficient.

i) Recharge and Discharge.

Write in brief the specific yield and specific retention. [4]

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

P2710 [4660] - 111 [Total No. of Pages : 3

M.E. (Civil) (Water Resources and Environmental Engg)
INDUSTRIAL WASTE MANAGEMENT
(2012 Course) (Semester - II) (Elective - IIT) (501611)

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

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

2) Answer any three questions from each section.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right side indicate full marks.

5) Use of Calculator is allowed.

6) Assume suitable data, if necessary.

7)  Use data sheet.

SECTION -1

Q1) a) Define sewage and industrial effluent. Differentiate between industrial

and municipal waste water. [8]

b) What are different effluent standards. [8]

Q2) a)  Explain self purification of river water with different zone. [8]
b) What are different techniques for waste minimization. [8]

03) a)  Industry having discharge 1000 m*/s of waste water which is fully saturated
with dissolved oxygen and flowing at rate of 1500 m?/s with velocity of
0.1m/s. 5 day BOD of industrial waste at given temperature is 300mg/L
Find the when and where critical D.O. deficit will occur in down stream
side of river.

Assume BOD of Mix = 27mg/L, DO = initial D.O. deficit = 2mg/L
Use Streeter-Phelps equation given in data sheet. [8]
b) Explain oxygen sag curve. [8]

PTO.



04) a) Design ETP for Industrial waste water of 10,000 m*’/d, BOD of
I/F =200mg/L, E/F BOD = 10mg/L, COD = 5000 mg/L. Y = 0.5,
K, =0.05/day, MLSS = 4000 mg/L, Return sludge concentration = 10,000mg/L,

MCRT = 10 day. [8]
b) Explain different methods of removal of Zn from waste water. [8]
05) a) Find the capacity of anaerobic sludge digester [9]

i)  MCRT = 10d,
i) S.S.=600 mg/L
i) S.S. removed in PST = 60%
iv)  Sp. Gravity of sludge = 1.04
v)  Concentration of solids in sludge Ps = 0.06
vi) Density of water = 1000kg/m?
Find
1.  Sludge produced due to S.S. removed
2. Volume of primary sludge
3. Volume of digester
Use data sheet.

b) Explain neutralization and equalization. [9]

SECTION - 11

06) a) Explain methods of removal of nitrogen from industrial waste water and
explain any one method. [8]

b) 10,000 m’/d of waste water containing 49mg/L of Zn and 12mg/L of Cu
is treated by chemically (Lime dose) Determine the quantity of lime required

for removal of Zn and Cu. Use following table. [8]
Chemical | Mg/L concentration Metal removed
required for removal
Lime 2.38 Cu
Lime 2.03 Zn
SO, 1.85 Cr*¢
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Q7) a)

Draw a flow diagram for treating of textile and steel industry. [8]

b) What is necessity of common effluent treatment plant (CETP). Enlist
treatment units used for CETP. [8]
08) a) What is role of MPCB in controlling pollution from industrial waste
water. [8]
b) Design ETP for textile industrial waste for the following data [8]
Q =100 m*/d, pH = 5-6, BOD = 1000mg/L, MLVSS. = 1000mg/L,
Cr* =500 mg/L, Y = 0.04, K, = 0.02 per day, MCRT = 10 days, K =0.5.
Design:
1. PST capacity
2. Quantity of lime required for neutralization of lime (1 Lit of W.W.
required 0.8 gm of lime)
Volume of reactor
4. F/Mratio
SLR.
09) a) Explain procedure for disposal of hazardous waste. [8]
b)  Write short note on membrane separation technique. [8]
Q10) Write short note on following (Any three). [18]
a) Common Effluent Treatment Plant.
b) Treatability index.
c) Activated Sludge Process.
d) Electro dialysis.
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Total No. of Questions : 8] SEAT No. :

P3297

[Total No. of Pages : 2

[4660] - 113

ML.E. (Civil) (Water Resources and Environmental Engineering)

ENERGY AND ENVIRONMENT
(2008 Pattern) (Elective - 1V)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

01)

02)

03)

1)
2)
3)
4)

b)

Answer any 3 questions from each section.
Figures to the right indicate full marks.

Assume suitable data if necessary clearly mentioning the same.
Use of non-programmable scientific calculator is allowed.

SECTION -1
Enlist various conventional energy sources. Explain in detail their
advantages and disadvantages. [8]
Explain in detail, the need for harnessing energy sources. [8]

Explain in detail hydropower as a sustainable energy source. Comment
on hydropower projects in India. [8]

Enlist various non conventional energy sources. Explain their advantages
and disadvantages in detail. [8]

Explain in detail : solar energy as source of energy. Explain in detail : solar
energy potential in India. [8]

Explain in detail various mechanisms of harnessing solar energy. [8]
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04) 2

b)

05) a)

06) a)

Q7) 2

08) a)

b)

Explain in detail energy requirement of India and need of finding
alternative sustainable energy sources. [10]

Explain in detail need for R & D in energy sector in India. Explain role

played by government in the same. [8]
SECTION - 11
Explain in detail : biogas potential in India. [8]

Explain in detail : environmental impacts of biomass. What are the
challenges in the same? [8]

Explain various methods of storage of energy. What are the limitations
of these methods? [8]

Explain in detail environmental consequences of energy storage systems.

8]

Explain in detail various energy recovery systems used in industries. [8]

Explain importance of cogeneration plants in sugar industry. [8]

Write notes on (any two) : [10]
i)  Biogas as vehicle fuel.

ii)  Fugitive emissions in industries.

i) Public awareness for sustainability in energy sector.

Enlist various types of digesters. Explain their peculiarities in brief. [8]

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

P2711

[Total No. of Pages :2

[4660] - 116
ML.E. (Mechanical) (Heat Power)

NUMERICAL METHODS IN THERMAL AND FLUID ENGINEERING

(2008 Pattern) (Semester - I) (502101)

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

1)
)
3)
9
5)

6)

Answer 3 questions from Section I and 3 questions from Section I1.
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

22
1
Q1) Solve by Trapezoidal RuleJ.J—(x ) dx.dy Ax=0.25,Ay=0.25. [17]
11

02) Find the drag coefficient (c¢) for a mass m = 73.5 kg to have a velocity of
32.8m/s after falling for time # = 10 sec. The acceleration due to gravity is 9.8
m/s?. [16]

Newton’s second law equation for velocity is given by,

% :%(l—e(;)t}

Use false position method. Use 15 and 25 as initial guess values. Carry out
five iterations.

Derive the equation you use.

03) Following table gives test values got while testing a centrifugal pump. Assuming
the relation is of type H=A + BQ + CQ?, where Q is the discharge in liter per
second and H is head in meter of water, find the values of A, B and C. [16]

Q

2 2.5 3 35 | 4 4.5 5 5.5 6

H

18 178 175 | 17 158 | 148 | 133 | 1.7 ]9

PTO.



04) For the following data [17]

X 1 3 7 9
y 4 40 400 820
a) Find the value of y(5) using Newton forward difference method.

b) Findthe value of x(600) using Lagrange’s inverse interpolation.
SECTION - 11
05) Solve using LU decomposition method. [17]
2x+y+4z=12
8x—3y+2z=20
4+ 11y —z=33
Explain partial pivoting and complete pivoting with the help of suitable example.

06) Consider the matrix A given by [16]
3 2 1 0
A=2 3 2 starting withx= 0
1 2 3 1

Determine the maximum eigen values using the Power method.
Carryout 7 iterations.

Py (oY _ .
07) Solve the equation P X. vl y [16]
For x = 0.2 correct upto 4 decimal place, subject to the conditions x =0, y = 1,
dy

P 0. The step size 4 =0.2 using Runge-Kutta 4" ordermethod and compute

y forx =0.2.

08) Solve Laplace equation V?y =0 for given boundary conditions shown [17]
1000 1000 1000 1000

2000 ul u2 500
2000 u3 u4 0
100 500 0 0

a) Form the equation at the nodes.
b) Carry out 4 cycles of iteration, using the relaxation method.

+ 4+ + 4+
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[4660] - 118
M.E. (Mechanical Engineering)
Design (Mechatronics and Automotive - Heat Power)
TECHNOLOGY AND FINACIAL MANAGEMENT
(2008 Pattern) (502803) (Semester - I)

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

1) Answer any three questions from 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 marsk.

5) Use of electronic pocket calculator is allowed.

6) Assume Suitable data if necessary.

SECTION -1

Q1) a) Explain in brief the functions of finance? What are the sources of long
term, medium term and short term finance? [8]

b) A company manufactures two products, A and B. A forecast of the units

to be sold in the first seven months of the year s given below: [8]
Month Product A Product B

January 1,000 2,800

February 1,200 2,800

March 1,600 2,400

April 2,000 2,000

May 2,400 1,600

June 2,400 1,600

July 2,000 1,800

It is anticipated that there will be no work-in-process at the end of any
month and finished units equal to half the sale for the next month will be
in stock at the end of each month (including previous December). Prepare
a production budget for the six months period ending June 30.

OR

PTO.



02) a) What are functional budgets? Which functional budgets are most
commonly used by management? Explain? [8]

b) The following data relate to the working of a factory for the current year:
Capacity worked, 50 percent [8]

Fixed Costs:

Salaries Rs. 84,000
Rent and rates 56,000
Depreciation 70,000
Other administrative expenses 80,000 Rs. 2,90,000

Variable costs:

Materials Rs. 2,40,000
Labor 2,56,000
Other expenses 38,000 Rs. 5,34,000

Possible sales at various levels of working are:

Capacity (percent) Sales
60 Rs. 9,50,000
75 11,50,000
90 13,75,000
100 15,25,000

Prepare a flexible budget and show the forecast of profit at 60, 75, 90
and 100 percent capacity operations.

Q3) a) What do you mean by marginal costing? Explain with an example how
do income statements prepared under the absorption costing and marginal
costing concepts differ? [8]
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b) The following cost information relates to factory X for two years: [10]

2008 2009
Installed capacity (units) 10000 10000
Opening stock (units) Nil 1,000
Closing stock (units) 1,000 Nil
Output (units) 10,000 9,000
Selling price per unit 14 14
Fixed costs for the year 85,000 85,000
Variable costs per unit 2.90 2.90

Calculate the profit under absorption costing and marginal costing for
the two years.

OR
04) a) What are the characteristics of contract costing method? Explain? [6]

b) WhatisActivity - Based Costing? Describe the steps involved in activity
based costing. [6]

c) Discuss the uses and assumptions of CVP analysis. Explain its
significance to management? [6]

05) a) Explain the theory of consumer’s demand with the help of indifference
curve analysis? Also explain income effect and substitution effect? [8]

b) Explain the monopoly and oligopoly types of competition with appropriate
examples? [8]

OR
06) Write a short note on the following;: [16]
a) Macro economics
b) Types of unemployment
c) Effect of international trade on domestic markets

d) Methods to protect domestic trade
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Q7) a)

b)

08) a)
b)

09) a)

b)

010)a)

b)

SECTION - 11

Explain in brief the purpose of quality standards? What are the quality
management principles defined in ISO 9001-2000 series? [8]

Distinguish between push and pull system? Explain the role of Kanban
cards in JIT cycle with the help of a neat line diagram? [8]

OR
Explain the Deming’s 14 point approach to Quality Management?  [8]

Define Total Quality Management (TQM)? What are the elements and
principles of TQM? [8]

Explain the concept of crashing of network with an example. How it is

beneficial in project management decision making? [8]

Explain in brief different types of concession contracts used in BOT

policy of project management? [10]
OR

Explain the stages involved in project life cycle with a neat line diagram?

[6]
For the network shown in Fig.1, calculate the probability of completing
the project in 50 days. The normal distribution table values corresponding
to standard normal deviate of +1.03 and +1.04 are 0.3485 and 0.3508
respectively. Evaluate the following from the network diagram: [12]

i)  Evaluate earliest start time and Latest finish time of all the events.
ii)  Critical path and Critical path duration.

iii) Variance and standard deviation along critical path.

Activity Optimistic time Pessimistic time Most likely time

(days) (days) (days)

A 4 6 4.5

B 2 17 8

C 1 6 2

D 2 2.5

E 6 20 8

F 12 20 16

G 6 15 9

H 10 16 12

I 1 2 1.5
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FIG 1. A Net Work

Ql11)a) Discuss the process of organizing human resource functions. How can
this process be completed effectively? [8]

b) What do you understand by ‘Management by Objectives’? Explain. [8]
OR

Q12)a) Distinguish between autocratic and custodial model of organizational
behavior? [8]

b) Define merit rating? State and describe any three methods of merit rating?

8]

+ 4+ + +
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[4660]-119
ML.E. (Mechanical Engg.) (Heat Power Engg.)

PERFORMANCE ASSESSMENT OF MECHANICAL EQUIPMENTS

(502104 A) (2008 Pattern) (Elective-I) (Semester-I)

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

1)
2)
3)
9
)
6)
7)

01) 2)

b)

Q2) a)

b)

03) a)

b)

Answer any three questions from Section-1.

Answer any three questions from Section-I1.

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.

Use of logarithmic tables, slide rule, mollier charts, non programmable electronic
pocket calculator is allowed.

SECTION-I

Explain the energy conservation opportunities in boiler and steam system.

8]

What do you understood by boiler performance? Explain the factors
affecting the boiler performance. [8]

Why steam traps are required in boiler and steam system? Give its
selection criteria. [8]

With neat schematic explain ‘Topping cycle’ and ‘Bottoming cycle’
cogeneration plant. State its advantages and disadvantages. [8]

Discuss step by step the procedure for performance evaluation of a

typical furnace system. [8]
Write a note on: waste heat qualities with its applications. [8]
Define: Heat rate (HR) and Heat-to-power ratio (HPR). [2]

PTO.



04) With the help of examples, explain direct and indirect method of boiler

efficiency calculation. Make appropriate assumptions. [16]
SECTION-I1I

05) a) Explain how the field testing is carried out for fans and blowers. [8]

b) Explain the energy saving opportunities for fan systems in the following

Q6) 2)

b)

area: [10]
i)  Location of fan.

ii)  Variation in air flow demand.

iii) Process.

iv) Fan type and application.

v) Motor.

vi) Fan inlet and outlet ductwork.

With the help of block diagram explain compressed air system. Explain
the industrial uses of compressed air. [8]

Explain the procedure for field testing of pump to determine pump
efficiency. [8]

Q7) a) What are the various types of pumps? Give energy conservation
opportunities in each type. [8]
b) Explain the step by step procedure of energy performance assessment
of DG sets. [8]
08) Write a short note on Any Three: [18]
a) Energy conservation in Heat pumps.
b) Heat pipe.
c) Gas turbine cogeneration system.
d) Heat exchangers in waste heat recovery.
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[4660] - 12

MLE. (Civil) (Construction Management)

CONSTRUCTION CONTRACTS ADMINISTRATION &
MANAGEMENT

(2008 Pattern)
Time : 4 Hours] [Max. Marks : 100

Instructions to the candidates:
1)  Attempt any three questions from Section - I and three questions from Section - I1.
2)  Answers to the two sections should be written in separate answer 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 is allowed.

6) Assume suitable data, if necessary.

SECTION -1

Q1) Define contract as per ICA 1872. Differentiate between general conditions
and particular conditions of contract with proper examples. Detail out the
historical evolution of the FIDIC document. [1+5+12]

02) Explain comprehensively the weighted point score average method of bidder
selection. Discuss the advantages of this method w.r.t. the conventional method.
[12 + 4]

03) Compare and Contrast between EPC contracts and Item rate contracts. Which
type of contract is suitable for a project to be executed on a fast track? Why?
[12 + 4]

04) Differentiate between contract document and tender document. Discuss the
advantages of a Pre-bid conference. Elaborate how the variations in the
resource prices are adjusted in the tender. [4+4+8]

PTO.



SECTION - 11

05) Discuss various reasons leading to construction claims and suggest various
preventive measures that need to be adopted, both by the client as well as the
contractor, in order to prevent construction disputes. [10 + 8]

06) State and explain the provisions made in the ICA (1872) w.r.t. :-
a) Relationships between parties to the contract.
b) Contract performance.
c) Contract termination.

d) Contract compensation.
[4+4+4+4]

Q7) Compare and Contrast between the "arbitration" and the "DAB" methods of
dispute resolutions, with the help of a case study each. [16]

08) Discuss the following :
a) Contractual risks and their mitigation measures. [8]

b) Contractual correspondence, documentation and its importance,
particularly in global tenders. [8]
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[4660] - 120

M.E.(Mechanical) (Heat Power Engineering) (Semester - I)

REFRIGERATION TECHNOLOGY (Elective - I)

(2008 Pattern)

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 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 -1

Q1) InaR22 based refrigeration system, a liquid-to-suction heat exchanger (LSHX)
with an effectiveness of 0.65 is used. The evaporating and condensing
temperatures are 7.2°C and 54.4°C respectively. Assuming the compression

process to be isentropic, find : [16]
a) Specific refrigeration effect

b)  Volumic refrigeration effect

c) Specific work of compression

d) COP of the system

e) Temperature of vapour at the exit of the compressor.

Comment on the use of LSHX by comparing the performance of the system
with a Simple Saturated VC cycle operating between the same evaporator and
condensing temperatures.

PTO.



02) a) 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]

b) Explain eutectic point & typical applications for secondary refrigerants.|6]

03) Write short notes on (any three) (with the help of neat sketches) : [18]
a) Evaporative Condenser
b) Immersion freezing
c) Volute pump
d) Thermostatic Expansion valve

e) Working of Scroll compressor and its applications

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 kJ/kg K and isentropic index of 1.29 and isentropic
compression. [16]

a) Find the required power input to compressor in kW

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 input, maximum compressor
discharge temperature & volumetric efficiency for (a) & (b)

Use the following data for ammonia :

T,°C P, (kPa) | h.(kkg) | h,(kike)
344 95.98 44.0 1417
6.7 331.8 169.1 1455
27.7 1080.0 330.4 1485
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SECTION - 11

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

b) A R-22 compressor with bore of 0.1 m and stroke of 0.08 m 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.

ii) Iftheisentropic 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

7(°C) Ps v h h s

g S g g

—-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

Superheat 20°C 30°C 40°C
v 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]
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Q7) a) Find the end states of isentropic compression between the saturation
pressure at —20°C evaporator temperature, state 1, 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) Steam Jet Refrigerator
d) Types of Expansion Devices

SIS
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[4660] - 121
ME (Mechanical - Heat Power)
ENERGY CONSERVATION AND MANAGEMENT
(2008 Course) (Elective - I) (502104(C)) (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 answer books.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of calculator Log tables and electronic calculator is allowed.

SECTION -1

Q1) a) List down the objectives of the Energy Management Program in the
industry. [8]

b) What is the energy conservation act 2003? What are the various steps in
implementation of the energy management program in an organization. 8]

02) a) Explain the role of energy auditor and energy manager in energy
management program. [8]

b) What is the importance of Analysis and Recommendation for Energy
Audit? [8]

03) a)  Write in short the steps involved in energy audit of refrigeration system.[§]

b)  With the help of example explain payback period and life cycle costing.[8]
Q4) Write a short note on (Any three): [18]

a) Energy scenario in India.

b) Energy audit of steam power plant.

c) Energy policy and Energy action planning.

d) Energy audit (Types and Methodology)

e) Instruments used in energy audit.

SECTION - 11
05) a) What are the technical aspects of energy efficient motors? [4]
b) Explain the functions and benefits of a demand controller. [6]
c) Explain any two automatic power factor control methods. [6]

PTO.



06) a)
b)

Q7) a)

b)

08) a)
b)

What are the various energy efficient lighting controls. [4]
Write a short note on (Any three): [12]
i)  Efficient lighting options in India.

i)  Energy efficient windows.

i) Lighting levels.

iv) Day lighting.

What are the important energy conservation opportunities in compressed
air systems? [8]
Discuss the energy saving opportunities in [8]
i)  Heat pumps and pipes.

ii)  Refrigeration and air conditioning.

Explain where the cogeneration is applicable in different power plants?[10]
A medium size paper plant having an average production 120 MT/h of
White paper is having a cogeneration system with a back pressure
turbine. The plant steam and electrical demands are 15 TPH and 910
kW. The process flow diagram is given below. Gross caloric valve of
coal is 16747 kJ/kg, average fuel consumption (boiler) is 2.5 TPH.
Design parameters:
Efficiency of alternator : 92%
Efficiency of gear transmission : 98%

Evaluate efficiency of turbine and overall plant fuel rate (kg of coal/kWh)
including boiler. [8]
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[4660]-122
ML.E. (Mech.-Heat Power)
d-CONVECTIVE HEAT TRANSFER ANALYSIS
(502104) (2008 Course) (Semester-I) (Elective-I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
9
)

6)

01) 2)

b)

Q2) 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-I

Air at a press of 2 bar and 200°C, gets heated as it flows through a
2.5cm diameter tube with a velocity of 10m/s. A constant heat flux
condition is maintained at the wall & wall temperature is 20°C above the
air temperature along the length of the tube. Make calculations for the
heat transfer per unit length of the tube. Also determine the increase in
bulk temperature over a 3 metre length of tube. Use the correlation.

Nu = 0.023 (Re)"® (Pr)*4.
Given, L =2.57 x 10 N-s/m?, K = 0.0385 w/mk and c, = 1025 J/kg K.

[12]
State the typical values of convective coefficients for free & force
convection: [4]
) Air
i)  Water.

Explain the concept of velocity and thermal boundary layer. Also state
the effect of Prandtl no (Pr) on these two. Explain with a suitable diagram.
[10]

Explain Reynold’s analogy for tube-flow. [6]

PTO.



03) a) Show that for a laminar flow through the tube, Nusselt no. is given by

Nu, = 4.36. [10]

b) For flow over a flat plate, explain the salient features & steps used in
Blausius method. [6]

04) Write notes on: [18]

a) Eddy viscosity.
b) Reynold’s analogy.
c) Reynold’s no, Grashoff no. and Stanton no.

SECTION-II

05) a) A vertical tube of 50mm O.D. and 2m length is exposed to steam at atm.
pressure. The outer surface of the tube is maintained at a temp. of 84°C
by circulating cold water through the tube. Determine the rate of heat
transfer and condensate mass flow rate. The properties of saturated
vapour at 100°C are [Saturation temp.].

Given:
h,, =2257kl/kg, p, = 0.596 kg/m’.
The prop of saturated liquid at mean film temperature are:

p, = 963 kg/m’, 1, =306 x 100 ~ >

K,=0.677 W/mk. [10]
b) Discuss the classical problem of film condensation over a vertical plate.

[6]

06) Write detailed notes on: [16]
a) Combined convection.
b) Convective heat transfer through porous media.

Q7) a) Discuss any four correlations for turbulent flow heat transfer case. [8]

b) Explain the formulation of natural convection heat transfer from a vertical
plate by using the integral method. [8]

08) Write notes on: [18]
a) Mixing length theory.
b) Convection in car-radiator.
c) Convection in household refrigerator.

00000
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[4660] - 123
ML.E. (Mechanical - Heat Power Engg.)
INTERNAL COMBUSTION ENGINES
(2008 Pattern) (Elective - IT) (502105-A) (Semester - I)

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

1) Answer any three questions from Section - I.

2) Answer any three questions from Section - I1.

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

4) Neat diagrams must be drawn wherever necessary.

5) Assume suitable data, if necessary and mention it clearly.

SECTION -1

Q1) a) What are the important basic components of an IC engine? Explain them
giving material composition. [6]

b) Define air-fuel ratio and state its effect on power output, fuel consumption
and combustion pressure. [6]

c) Define : Equivalence ratio (¢) and lambda value (M). [4]

02) a) A four stroke petrol engine delivers a brake power of 36.8 kW with
mechanical efficiency of 80%. The air fuel ratio is 15:1 and the fuel
consumption is 0.4068 kg/kWh. The heating value of the fuel is 42000
kJ/kg. Calculate indicated power, friction power, brake thermal efficiency,
total fuel consumption, and air consumption per second. [8]

b) Give the general material selection criteria for IC engine components.|[8]

03) a) A four cylinder four stroke diesel engine develops a power of 180 kW at
1500 rpm. The bsfc is 0.2 kg/kWh. At the beginning of the injection,
pressure is 30 bar and the maximum cylinder pressure is 50 bar. The
injection is expected to be 200 bar and the maximum pressure at the
injector is set to be about 500 bar. Assume the following;:

PTO.



C, for injector = 0.7
S.G. of fuel = 0.875
Atmospheric pressure = 1 bar

Effective pressure difference = Average pressure difference over the
injection period.

Determine the total orifice area required per injector if the injection takes

place over 15° crank angles. [10]
b) Explain the procedure to determine the air fuel ratio on petrol engine
setup. [6]
04) Write short notes on (any three): [18]
a) MPFI gasoline injection systems.
b) Parameters affecting volumetric efficiency.
c) Controls and sensors used in modern cars.
d) Performance maps.
SECTION - 11
05) a) What are the advantages and outcomes of electronic diesel injection
system? [6]
b) What do you understood by nozzle lip? Why it is essential? Explain the
effect at the time of starting the engine and running the engine at high
speed. [6]
c) Explain how CFD can be used in engine development. [4]
06) a) Explain the instruments for measuring the following invisible emission.[8]

i)  Oxides of nitrogen
i) Carbon monoxide

i) Unburned hydrocarbons

[4660] - 123 2



b)

Discuss the reasons for adopting fuel injection system for SI engine.
What are the various types of petrol injection system? [8]

Q7) a) What is thermal converter? How does it helps to reduce emissions from
engines? [8]
b) Discuss the engine management system (EMS) in the recent vehicles.|[8]
08) Write short notes on (any three) [18]
a) Euro - III.
b) Hartridge smoke meter.
c) Diesel particulate filter.
d) Heatrelease programme.
+ 4+ + 4+
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[4660] - 124
M.E. (Mechanical) (Heat Power Engg.)
ADVANCED AIR CONDITIONING & HEATING AND VENTILATION
(2008 Pattern) (Elective - II(b)) (Semester - I) (502105)

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

1) Answer any three questions from each section.

2) Solve section I & section Il should be in separate Answer Books.

SECTION -1

Q1) Listvarious sensible and latent loads in Air Conditioning load calculations of
a Commercial building. Also explain the procedure to calculate the Air
Conditioning load for the same. [16]

02) A retail shop has following loads [16]
RSH = 58.15 kW, RLH = 14.54 kW.

The outside conditions are 40°C DBT and 27°C WBT. The inside design
conditions are 25°C DBT and 50% RH. 70 m?*/min of ventilation air is used.
Determine

a) Ventilation Load,

b) Grand Total Heat,

c) ESHF,

d) ADP,

e) Dehumidified air quantity,

f)  Condition of air entering and leaving the coil. Assume Bypass Factor of
coil =0.15.

03) a) Write a note on VAV systems. [8]

b) Explain procedure of duct sizing by Equal Friction method. Give suitable
examples. [8]

PTO.



04) Write short notes (any three): [18]

a) Inside and Outside design conditions.
b) Desiccant Dehumidifier.
c) Sources of noise in Air Conditioning plants.
d) Types of Grills, Diffusers and Registers.
SECTION - 11
05) a) Differentiate between Ventilation and Infiltration. [4]
b) An AC system’s supply fan is operating at a speed of 600 rpm against
static pressure 500 Pa and requiring power of 6.50 kW. It is delivering
6 cmm at standard conditions. In order to deliver the flow rate of 4
cmm, waht are the new fan speed, static pressure and power? [6]
c) Write a note on Fan Performance Curves. [6]
06) a) Explain the working of Two stage Evaporative cooling with the help of
neat sketch and using Psychrometric chart. [8]
b) Desert air cooler is used to cool the air from 40°C DBT and 15% RH to
25°C by Evaporative cooling. Estimate the volume flow rate of air in m?/
min and the quantity of water required per hour for a cooling capacity of
4 TR. [8]
07) a) Give typical layout of Central Air Conditioning Plant. List the major
equipment and their selection criteria. [8]
b) Explain the working of VRV/VREF system. State its advantages, limitations
and applications. [8]
08) Write short notes (any three) [18]
a) Types of Fans in Air Conditioning.
b) Laminar Flow Cleanrooms.
c) Types of Filters in Air Conditioning.
d) Modern Controls for Odour and Bacteria.
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[4660] - 125
ML.E (Mechanical - Heat Power)
c-CONVENTIONAL POWER PLANTS
(2008 Course) (502105) (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 side indicate full marks.
5) Use of pocket calculator & different gas charts as applicable is allowed.
6) Assume Suitable data. if necessary.

Q1) 2)

b)

Q2) a)

b)

SECTION -1

Explain the modification in the Rankine cycle to improve its efficiency.
Draw T-s and schematic Diagram for each case. [10]

In a Power plant steam enters into steam Turbine at 150 bar and 450 C and comes
out at 0.1 bar. Reheating the steam has been done optimally (P, /Pin=0.3). One
closed feed water heater is also placed optimally with drip to condenser. Draw
T- s and Schematic diagram and calculate the efficiency. [8]

Derive the relation between change in area and change in velocity in a
flow through nozzle and show that in supersonic nozzle velocity increases
with increase in area. Briefly explain super saturated flow nozzle.  [8]

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)

Write the sources of non-condensable gases in the condenser and effect
of these gases on condenser vacuum. Show the arrangement to remove
these gases and also derive the expression for vacuum efficiency. [8]

b)  Explain what are the different methods incorporated to ensure safety in Nuclear
power plants. [8]
04) a) Explain the working of coal handling system used in Power plant. [8]
b) Explain significance of Co-generation and what are the different industries
which can benefit from Co-generation. [8]
SECTION - 11
05) a) Explain use of Load curves in Power plants. [8]
b) Explain working of combined cycle gas power plant and derive expression
for overall efficiency of plant. [8]
06) a) Explain the need of Energy storage systems. What are the different
techniques to store energy and explain any one method in detail.  [10]
b)  What are the different methods used to control super heating of steam.[8]
07) a) 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. [8]
b) What are the different instruments system used for normal operation and
safety of a power plant. [8]
08) Write a short note on (any 3) [16]
a) Economic feasibility of power plant.
b) Safety in Power plants.
c) Fuelcell.
d) Fluidized bed combustion.
e) Pollution Control techniques.

+ 4+ + 4+
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[4660] - 126
ML.E. (Mechanical - Heat Power Engineering)
d-ADVANCED GAS DYNAMICS
(2008 Pattern) (Semester - I) (Elective - II) (502105)

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

1)
)
3)
9
5)

01) 2)

b)

Q2) a)

b)

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

d,
Derive an expression: & = ﬁ; [10]

where a = speed of sound, p = operating pressure and p = density of
working fluid.

Also find the Mach number for an aircraft flying at sped of 980 Kmph at
(1) sealevel (take ambient temperature 20°C)

(i) 10000 meters altitude with outside temperature of —=55.3°C.
Assume for air R =287 J/kg - Kand y= 1.4

Expalin with neat sketches: Propagation of disturbances in case of [6]

(i) Sub sonic (ii)Sonic and (i) Super Sonic flow Scenarios.

p *
Define and explain the significance of “Critical values e.g. p_ and the

o

stagnation values (e.g. —p,) in the study of Gas Dynamics Problems.[6]

In convergent-divergent nozzle, explain the different flow cases occurred
by changing the exit pressure p.. [5]

Write a Note on Supersonic Flow Generator. [5]

PTO.



03) a)

A re-entry vehicle (RV) is at an altitude of 10000 meters with outside
temperature of —55.3° C, pressure of 1.2108 x 10* N/m? and has a velocity
of 1330 m/s. A bow shock wave envelops the RV. Neglecting dissociation,
determine the static temperature and stagnation pressure and temperature
behind the shock wave on the RV centerline where the shock wave may
be treated as normal shock. Assume that the air behaves as perfect gas,

with R =287 J/kg-Kandy = 1.4 [10]

b)  Write a note on : change of flow properties across the normal shock.[6]
04) Attempt any three: [18]

a) Derive area velocity relation for stream tube.

b) Pitot tube - as dynamics head measuring device.

c) Hugoniot conditions and its significance.

d) Write a note on Shock tube.

SECTION - 11

05) a)  Air flow at Mach n0.4.0 and pressure 1 X 10° N/m? is turned abruptly by

a wall into the flow with a turning angle of 20°, as shown in figure(1)
below. If the shock is reflected by another wall determine the flow
properties M and p downstream of the reflected shock. [10]

I I I T I S F AP RN R ER PR R T IS TR

b) Explain with neat sketch: cases when Detached shocks can be seen. [6]

[4660] - 126 2



06) a)

b)

Q7) 2)

b)

For the flow over the half-diamond wedge shown in figure (2) below,
find the inclinations of shocks and expansion waves and pressure

distributions.

M= 18

Fig. (2)
Explain the Prandtl-Myer expansion fan.

Explain in detailed
i)  Rayleigh curve

i) Fanno curve

Explain Over-expanded and under-expanded nozzles.

08) Write a short note on (any three):

a)
b)
c)
d)

Explain with neat sketch : Mach reflection.
Design aspect for supersonic airfoils.

Compressibility factor and its need.

[12]

(o3

[4]

[10]

8]

[18]

Applications and existences of “shock” in real life practice.
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CHART 1: Oblique Shock Chart
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M, M, - Pl it pales Porlpm Pozipy
1.36 0.757T 18 1.99120 L2800 1.620 18 0.967 38 2911 52
1.38 6.748 29 205513 124181 1.65494 4.963 04 297980
1.40 0,739 71 212000 1.254 69 1.689 65 0.958 19 104923
1.42 0.73144 2.18580 1,267 64 1.724 30 0.95306 3.11980
l.&ﬁ 084579 312613 144403 2164 86 0.86394 4.137 é")
1.70 0.640 54 3.20500 145833 219772 DR55 T2 422383
1.72 0.63545 3.284 80 147274 2.23040 0.847 36 431083
2.12 0.558 29 5.076 79 178745 2.840 24 0.664 92 627350
214 0.55538 5.176 19 1.804 59 2.868 34 0.655 67 6.382 68
2.16 0.55254 5.276 53 1.82187 2.896.21 0.646 45 6.492 90
4.45 0.424 53 2293633 478793 479045 0.095 50 25.962 70
4.50 0.423 55 2345842 4.87510 481188 0.091 70 2653876
4.60 0.421 68 2452012 505234 485322 0.084 59 271711022
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ISENTROPIC FLOW PROPERTIES

k 1.4
v PP LA
p p T A
1010 19152 15907 12040  1.0001
1020 19379 16041 12081 10003
1030 19610 18178 12422 10007
1040 19846 16316 12183 10013
1080 20085 16457 12208 10020
1060 20330 16509 12247 10029
1.070 20578 16744 12280 10039
1080 20831 16891 12333 10051
1090 21083 17040 12376 10064
1400 24351 17191 12420 10079
1110 21518 17344 12464 10095
1120 271830 17500 12508 10113
1430 22167 17658 12554 10132
1140 22449 17818 12598 10153
1450 22736 17880 12845 10175
1180 23028 18145 12891 10198
1470 23325 18312 12738 102272
1180 23628 18483 12785 10248
1980 23936  1.8653 12832 10276
1200 24250 18827 12880  1.0304
1210 24569 18004 12928 1033
1220 24894 18183 12977 10368
1230 25224 18385 13026 10398
1240 25560 1.8548 13075 10432
1250 25503 18736 13125  1.0488
1260 26251 18925 13175 10504
1270 28808 20417 13226 10542
1280 28967 20311 43277 1088
1200 27334 20508 13328 1082
1,300 27707 20708 1.3380  1.0663
1310 28088 2091t 13432 10706
1320 28474 21116 13485 10780
1330 28868 21324 13538 10796
1340 209269 21535 13591 10842
1350 29676 21748 13845  1.08%
1360 30091 21965 13889 10940
1370 30513 22185 13764 10890
1.380 30842 22407 13809  1.1042
4390 31378 22633 13864 11095
1400 31823 2.2861 © 13920 11149
1418 32275 23083 13976 1.1205
1420 32734 23327 14033 11282
1430 33202 23565 14090 11320
1440 33678 23808 14147 11379
1450 34162 24049 14205  1.1440
1460 34654 24296 14283  1.1501
1470 35185 24547 14322 1.1685
1480 35665 24800 14381 11629
1490 38183 25057 1440 11895
1500 36710 25317 14500 11782

[4660] - 126
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P

Py Pg T, A
M - — — .
p p T A
1.510 3.7247 2.5581 14560 14830
1.520 37792 2.5848 14621 1.188%
1.5830 3.8347 26119 1.4682 11978
1.540 38011 2.6382 14743 1.2042
1.550 3.9485 26670 14805 1.2116
1.560 4.0068 26851 148687 12180
1.570 4.0662 27235 1.4930 1.2266
1.5680 4.1266 27524 14983 12344
1,580 41880 2.7818 1.5066 1.2422
1.600 4.2504 28111 1.5120 1.2502
1.610 4,3138 284114 1.5184 12584
1.620 44,3788 28714 1.5249 1.2666
1630 4.4442 28021 1.5314 12750
1.640 4.5110 29332 1.537% 1.2836
1650 4.5789 2.9648 1.5445 1.2822
1860 4.6478 299685 15511 1.3010
1.870 4.7181 3.0288 1.5578 1.3100
1.880 4.7898 3.0614 1.5645 1.3190
1690 4.8622 30945 15712 13283
1.700 49360 31280 1.5780 1.3376
1,710 50111 3.1818 1.5848 1.3471%
1720 5.0874 3.1962 15017 1.35687
1.730 £1650 3.2310 1.5988 1.3665
1.740 52439 3.2662 1.8055 1.3764
1.750 5.3241 3.3018 1.6125 1.3865
1760 54057 33378 16195 13967
1770 54886  3.3743 1.6266 14070
1.780 85724 34113 1.6337 14175
1780 56587 3.4487 1.6408 14282
1.800 57458 3.4865 1.8480 14350
1.810 5.8344 3.5248 1.8582 144499
1.820 5.9244 3.5638 1.8625 14610
1830 &.0180 36029 1.6688 14723
1.840  6.10M 3.6428 1.6771 14836
1.850 $.2037 3.6828 1.6845 14952
1.860 §.2998 3.7235 1.691%8 15069
1.870 6.3976 376847 1.6994 15187
1.880 £§.4970 38063 1.7089 15308
1.880 £.5980 38485 1.7144 15429
1.800 £.7006 384912 1.7220 15883
1.910 5.8050 3.9344 1.7286 15677
1.920 £.811 3.9781 1.7373 1.5804
1930 70188 4.0223 1.7450 15832
1.840 7.1284 4.0671 1.7527 18062
1.850 7.2398 4.1124 1.76805 16193
1.960 7.3530 4.1582 1.7683 16328
1.970 7.4680 4.2045 17762 16481
1.980 7.584%9 4.2514 1.7841 18887
1.890 7.7037 4.2088 1.7920 16735
2.000 7.8244 4,3469 1.8000 16875
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[4660] - 127
ML.E. (Mechanical-Heat Power Engg.)
ADVANCED HEAT TRANSFER
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any 3 questions from each Section.

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

3) Draw Neat diagrams wherever necessary.

4) Use of property tables and scientific calculator is allowed.

5) Assume suitable data wherever necessary.

6) Figures to the right indicate full marks.

SECTION -1
Q1) a) Explain the following: [8]

i)  Thermal contact resistance and methods to minimize thermal contact
resistance.

i)  Difference between Isotropic and Anisotropic materials and examples
of Anisotropic materials.

i) Thermal diffusivity and its relation to Prandtl Number.

iv) Examples of steady state heat transfer.

b) What is the objective of defining Fin effectiveness? Two pin fins are
identical, except that the diameter of one of them is twice the diameter of
the other. For which fin is the fin effectiveness and fin efficiency higher.
Explain. [8]

02) a) Explain the physical significance of Fourier number? Will the Fourier

number for a specified heat transfer problem double when the time is
doubled? [6]

PTO.



b)

03) 2)

b)

04) a)

b)

On a hot day the wood surface gets heated to 50° C to a considerable
depth. Sudden sharp showers cool the surface to 20°C and maintain the
surface at this temperature level. Determine the temperature at 2 cm
depth after 40 minutes. The material properties are :

p=2100kg/m?, Cp=920 J/kgK, k=0.062 W/mK. [10]

Also calculate the heat flow from the surface during 40 minutes and the
instantaneous heat flow at the surface.

Use the following table.
Z erf (Z)
1.12 0.8867
1.16 0.8991
1.20 0.9103
1.30 0.9340

How is Reynolds analogy expressed? What is the value of it? What are
its limitations? [6]

Write a note on Chilton-Colburn analogy. [4]

Engine oil at 60°C flows over the upper surface of a 5 m long flat plate
whose temperature is 20°C with a velocity of 2 m/s. Determine the total
drag force and the rate of heat transfer per unit width of the entire plate.|[8]

Take the properties of oil as
p =876 kg/m®, v =2.485 x 10~ m?%s,
k =0.1444 W/mK and Pr = 2962
Use Nu = 0.664 Re"’ Pr?

Water is heated while flowing through a 1.5 cm X% 3.5 cm rectangular
cross section tube at a velocity of 1.2 m/s. The entering temperature of
the water is 40°C and the tube wall is maintained at 85°C. Determine the
length of tube required to raise the temperature of water to 70°C.  [8]

Take the properties of water as

p =985.5 kg/m®, Cp =4.18 kJ/kgK, v=10.517 x 107° m?%s,
k =0.654 W/mK and Pr = 3.26.

Use Nu = 0.023 Re”® Pro4

Write a note on Heat transfer enhancement techniques. [8]
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05) a)

b)

06) a)
b)

Q7) a)

b)

c)

SECTION - 11

Consider laminar natural convection from a vertical hot plate. Will the
heat flux be higher at the top or at the bottom of the plate? Why?  [4]

The maximum allowable surface temperature of an electrically heated
vertical plate 15 cm high and 10 cm wide is 140°C. Estimate the maximum
rate of heat dissipation from both sides of the plate in an atmosphere at
20° C. The radiation heat transfer coefficient is 8.72 W/m? K. Take
properties of air at 80° C as [8]

v =21.09 x 10° m?/s,
k=0.03 W/mK and Pr = 0.692
Use Nu= 0.59 (Ra)"

Give example of Mixed convection. Which dimensionless number is
used for analysis of mixed convection heat transfer? (4]

Write a note on forced convection boiling. [8]

Prove that L/D 2.86 is the relation to decide whether tubes are to be kept
horizontal or vertical in a condenser. L is the length and D is the diameter
of the tubes to be used in condenser. [8]

Consider a 4m x 4m % 4m cubical furnace whose floor and ceiling are
black and whose side surfaces are reradiating. The floor and the ceiling
of the furnace are maintained at temperatures of 550 K and 1100 K
respectively. Determine the net rate of radiation heat transfer between the
floor and the ceiling of the furnace. [8]

Consider an enclosure consisting of five surfaces. How many view factors
does this geometry involve? How many of these view factors can be
determined by the application of the reciprocity and summation rules?[6]

Explain heat transfer analysis for Multimode heat transfer. [4]

08) Write note on any two: [16]

a)
b)

c)

Ablative cooling.
Cooling load of electronic equipment.

Immersion cooling.
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[4660] - 128
ML.E. (Mechanical - Heat Power Engg.)
MEASUREMENT TECHNIQUES & DATA ANALYSIS
(2008 Pattern) (Semester - IT) (502109)

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

1)
)
3)
9
5)

6)

Q1) 2)
b)

Q2) a)

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.

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

Assume suitable data, if necessary.

SECTION -1
Explain classification of measuring instruments. [8]
Explain probable error and standard error. [8]

In a partially destroyed record the following data are available.
Variance of x =25

Regression equation of x upon y, 5x —y =22

Regression equation of y upon x, 64x - 45y =24

Findi) mean value of x &y.

ii) co-efficient of correlation between x & y

iii) standard deviation of y. [10]
Explain different types of correlations. [8]
Find the co-efficient of correlation for the following data. [8]

Marks by Judge x| 52 | 53 |42 [ 60 [ 45 |41 |37 [ 38| 25 | 27
Marks by Judgey| 65 | 68 |43 |38 | 77 |48 [35 | 30| 25 | 50

PTO.



b)

Differentiate between regression analysis & correlation analysis. [8]

04) a) Explain the method of measurement of humidity using capacitance
method. [10]
b) Explain Beer-Lambart’s law. [6]
SECTION - 11
05) a)  Explain the working of vortex shedding flow meter. [8]
b) Explain the working of infrared spectrophotometer. [10]
06) a) Explain the principle, construction & working of resistance thermal
detector. [8]
b) Explain with a neat sketch the working of electromagnetic flow meter.[8]
07) a) Explain any one ultra low pressure measurement method. [8]
b) ForaMcleod gauge, with a capillary of 1mm diameter and effective bulb
volume of 80cm?, find the reading indicated by Mercury column due to
pressure of 15Pa. [8]
08) Write short notes on any four: [16]
a) Radiation pyrometer.
b) Noise meter.
c) Applications of spectroscopy.
d) P+1+ D controller.
e) Hair hygrometer.

+ 4+ + +
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[4660]-129 [Total No. of Pages :3

M.E. (Mechanical- Heat Power)
ADVANCED FLUID MECHANICS
(2008 Pattern) (502110)

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

1) Answer any three questions from each section.

2) Answer 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*)i-20xy j, Determine [8]
i)  angular velocity
i)  vorticity
ii) stream function
iv) velocity potential function. Also determine rate of flow between

(1,1) and (2,2).

02) a) Write generalized Navier Stokes equations and deduces the expression
for incompressible flow. Also obtain the expression for Bernoulli’s
equation of motion, mentioning the assumptions. [8]

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 [8]

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’.

PT.O.



03) a)

b)

04) 2)

b)

05) 2)

b)

Q6) 2)

b)

Obtain exact solution of fully developed flow between fixed parallel plates.
8]

The flat plate is moving at a velocity of U= 15 m/s on top of a 15 mm
thick oil film. The density of the oil is 920 kg/m? and dynamic viscosity,
u= 0.8 kg/m.s. Also there is a favorable pressure gradient of -4uU/h?.
Calculate the average and maximum forward velocity of the oil film, the
flow rate, the force required to pull the upper plate (per m?). ‘h’ is the
distance between moving plate and stationary plate. Assume laminar flow
between the plates. [8]

Derive an ordinary differential equation of boundary layer for wedge
flows. [10]

For flow over a flat plate, the velocity profile within the boundary-layer
is assumed as u =U_ tanh (y/d). Show that the skin friction coefficient
on the flat plate is given by [8]

—1/2
b =0.3125[U°°x]
pU_ v

SECTION -11

Derive an expression of boundary layer thickness in a turbulent flow on
flat plate. [10]

Derive an expression for universal velocity distribution law in pipe flow.|8]

What is need of turbulence modeling? Discuss various turbulence models.

8]

Heated air at 1 atm and 35°C is to be transported in a 100-m-long circular
plastic duct at a rate of 0.25 m?/s. If the head loss in the pipe is not to
exceed 15 m, determine the minimum diameter of the duct. If friction

factor =0.0180 for laminar flow f = % [8]

1 R) 2.54
for turbulent flow ﬁ =2log,, (;)+ RedT
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Q7) a)

b)

08) a)

b)

Develop area- velocity relationship in terms of Mach number and discuss
effect of variation of area for subsonic, sonic and supersonic flows. [8]

Discuss the variation of mass flow rate of compressible fluid with pressure
ratio. (P,/P)). [8]

Obtain expressions for stagnation pressure, stagnation density, and
stagnation temperature in compressible flow. [8]

A normal shock wave takes place during the flow of air at a Mach number
of 1.8. The static pressure and temperature of the air upstream of the
shock wave are 100 kPa(abs) and 15°C. Determine the Mach number,
pressure and temperature downstream of the shock. [8]

EEE
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Total No. of Questions : 8]
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Time : 4 Hours]

[4660]-13
M. E. (Civil) (Construction & Management)

SEAT No.:

[Total No. of Pages : 3

PROJECT ECONOMICS AND FINANCIAL

MANAGEMENT
(2008 Pattern)

Instructions to the candidates:

1)
2)
3)
4)
5)

6)

Answer any three questions from each section.

[Max. Marks : 100

Answers to the two sections should be written in one book.

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

Q1) Select between the 2 project alternatives based on the PBP, NPV at 12% and

Expected IRR at 14%, based on the following cash flows. [18]
Year A B
Cash Cash Cash Cash
Inflow Outflow Inflow Outflow
Rs(Lakhs) | Rs (Lakhs) Rs(Lakhs) Rs(Lakhs)
0 - 500 - 400
1 300 - 100 -
2 200 - 150 50
3 100 50 200 -
- 50 - 125 100
5 50 100 75 -

PT.O.




Q2) A construction equipment is frocured for an amount of Rs. 50,00,000. Useful
life is 5 years. Salvage value is 10%. Interest rate is 5.5% on the sinking fund.
Determine the annual deprication for each year by the following methods.

a)

b)
c)

Modified straight line method as recommended by the plant and

machinery committee of India. [6]
Sinking fund method. [6]
Straight line method. (4]

Q3) Draw the cashflow cycle for the working capital needed on a major construction
project and explain the different formulae needed for estimation of cash for
materials, labour, equipment and inventory. [4 + 12 = 16]

04) Explain in detail:

a)
b)

c)

Economic and Financial feasibility of any project. [6]

Profit and loss Account Statement. [4]

Effect of risk, inflation on cash flows. [6]
SECTION - 11

05) With examples from construction sector, Explain

a) JV's

b) SPV's

c) Mergers

d) Consortium

Discuss advantages and limitations of each [18]

[4660]-13 -2-



06) A portfolio consists of

a) 3 assets in the proportion of 50:30:20 as A:B:C. If the risk-return
characteristics are as given in the table, determine the combined risk as

well as the return characteristic of the portfolio: [10]
Asset Risk Return
A 20% 16%
B 14% 18%
C 12% 12%

b) Explain the concepts of: [3+3=6]
i)  Micro-finance

i) Escrow account

Q7) Discuss merits and demerits of the following types of finance.[4 + 4 + 4 + 4 =16]
a) Preference Shares
b) Debentures
c) Mutual funds
d) Cash Credit

08) Define correctly any 8 different and important ratios used in financial status
reporting and management of company's assets/liabilities and explain the utility
of each ratio. [16]
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[4660] - 130
ME (Mechanical - Heat Power)
INTERNAL COMBUSTION ENGINES FUELS

(2008 Pattern) (Elective - IIT) (Semester - IT) (502111-A)

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

1)  Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each Section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of calculator is allowed.
6) Assume Suitable data if necessary.
SECTION -1
Q1) a) What are the desired properties of fuels for [.C Engines? [8]
b) Explain fuel additives for SI and CI engines. [8]
02) a) Explain in details Gases fuels. [8]
b) Explain how biodiesel is produced from oil. Explain advantages and
disadvantages of Biodiesel. [8]
03) a) Explain phenomenon of detonation and its effects. [8]
b) Differentiate between Detonation and knocking with respect to SI and
CI engines. [8]
Q4) Write short notes on (any Three) [18]
a) Combustion chambers for SI engines.
b) Effect of variable on detonation.
c) Alternate fuels for IC Engines.
d) Qualities of SI and CI engine fuels.

PTO.



SECTION - 11

05) a)  Explain in details Combustion in CI engines. [8]
b) Explain Combustion chambers for CI engines. [8]

06) a) Explain different Methods of Turbochargers. [8]
b) Explain Supercharging of SI and CI engines and its limitations. [8]

07) a) Explain Modern trends in fuels and combustion. [8]
b) Explain effect of operating variables on mixture requirements for CI
engines. [8]

08) Write short notes on (any Three) [18]

a) Transient mixture requirements.
b) Factors affecting on combustion in CI engines.
c) Factors affecting delay period.

d) Modern trends in fuel and combustion.

+ 4+ + 4+
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[Total No. of Pages :2

[4660] - 131
ME (Mechanical - Heat Power)
(b) CRYOGENIC ENGINEERING

(2008 Pattern) (Elective - IIT) (Semester - IT) (502111)

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

1)
)
3)
9
5)

6)

Q1) 2)

b)

Q2) a)

b)

03) a)
b)

Answer any three questions from Section.

Answer to two sections should be written in separate answer book.

Neat diagrams should be drawn wherever necessary.

Figures to the right indicate full marks.

Use of pocket calculator & different gas charts as applicable is allowed.
Assume Suitable data if necessary.

SECTION -1

Define Cryogenics. What is the temperature threshold distinguishing
Cryogenics from Refrigeration and Air conditioning. [6]

State important landmarks achieved in the filed of Cryogenics since its
inception. [6]

State boiling points for the gases viz. Helium. Hydrogen, Argon, Nitrogen,
Oxygen, Ammonia. [6]

Explain the phenomena of Super - conductivity and its principle with
neat sketch. What are the different applications of Super - conductivity
phenomena in present day world. [10]

Explain super - fluidity phenomena observed at Cryogenic temperatures

observed in case of helium liquids. [6]
Explain the Thermodynamically ideal liquefaction system. [8]
Explain simple Linde Hampson system with neat sketch. [8]

PTO.



04) a)

b)

05) a)
b)

06) a)

b)

Q7) a)

b)

08) 2)

b)

Define Joules Thompson coefficient. Explain inversion curve with neat
sketch. What is the preferred joules thompson coefficient to achieve

cooling. [10]

Define FOM, yield. How these parameters are different from COP and

RE. [6]
SECTION - 11

What is the need of Pre-cooling in Simple Linde Hampson system.[10]

Explain Cascade liquefaction system. [8]

What are the different refrigerators used below 1 K temperature explain
any one. [8]

Explain the construction of Dewar vessel with neat sketch showing all
the components and there function. [8]

What are the different safety devices used in Dewar vessel and there
function. [5]

Explain different insulations used in the field of Cryogenics in the
increasing order of performance. [5]

Explain different methods/instruments used to measure liquid level in
Dewar vessel. Explain any one. [6]

State the different vacuum pumps used in the field of Cryogenics in the
increasing order of vacuum achieved. Explain any one with neat sketch.

[10]

Explain vacuum operating range for various a. Vacuum pumps. b. Vacuum

gauges. [6]
+ 4+ + +

[4660] - 131 2



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

P3256 [Total No. of Pages :2

[4660]-132
ML.E. (Mechanical- Heat Power)
NON-CONVENTIONAL POWER PLANT
(Elective-III) (2008 Pattern) (Semester-1I) (502111C)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
9

3

6)

01) 2)

b)

Q2) a)

b)

03) 2)

b)

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

What is the potential of renewable energy sources in India? Which is the
most commonly used sources? [8]

What are the advantages and disadvantages of Photovoltaic solar energy
conversion? [8]

What do you understand by CO, reduction potential of renewable energy?
Explain. [8]

List various ways by which solar energy can be used to generate power.
With sketch explain the working of any one type. [8]

List the various thermal energy storage methods and explain each one of
them. [8]

With neat sketch explain horizontal axis and vertical axis with machines.
Write down the problems in operating large wind power generators. [8]

PT.O.



04) Write notes on: [18]

a) Distributed power supply strategy.
b) Energy wheeling and banking.
c) Economic analysis of a solar thermal system.
d) Renewable electricity and key elements.
SECTION-II
05) a) Explain with neat sketch Claude cycle for OTEC system. [8]
b) Explain details of tidal power plant components. [8]
Q6) a) List the various sources for production of biogas. Explain how to
accelerate gas generation. [8]
b)  With the help of a neat sketch explain the working of a Hydrogen-Oxygen
fuel cell. Write the advantages and disadvantages of fuel cells. [8]
Q7) a)  Write a short note on Micro-Hydro power plant. [8]
b) Potential of wind, tidal and biogas energy in India. [8]
08) Write notes on: [18]
a) Clean Development Machanisms (CDM).
b)  Write in brief the environmental impacts of conventional power plants.

L]
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M.E. (Mechanical) Heat Power
a- HEAT EXCHANGER SYSTEM DESIGN AND PERFORMANCE

(502112) (Semester - II) (Elective - IV) (2008 Course)

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

1) Solve any 3 questions from each section.

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

3)  Use of Calculator is allowed.

4) Use of steam table, properties table and heat transfer data book is permitted.

5) Assume suitable data, if necessary.

SECTION -1

Q1) A shell and tube heat exchanger is to be designed to heat 2.5kg/s of water
from 15 to 85°C. The heating is to be accomplished by passing hot engine oil,
which is available at 160°C, through the shell side of the exchanger. The oil is
known to provide an average convection coefficient of 7 =400 W/m*K on
the outside of the tubes. Ten tubes pass the water through the shell. Each tube
is thin walled, of diameter D = 25mm, and makes eight passes through the
shell. If the oil leaves the exchanger at 100°C, what is its flow rate? How long
must the tubes be to accomplish the desired heating? Use NTU relations. For
oil C =2350 J/Kg.K. [16]

02) A heat exchanger uses hotexhaust gases to heat water from 30 to 80°C at a
rate of 3kg/s. The exhaust gases, having Thermophysical properties similar to
air, enter and exit the exchanger at 225°C and 100°C, respectively. The overall
heat transfer coefficient is 200 W/m?.K. Consider the fluid conditions and
overall heat transfer coefficient for a concentric tube heat exchanger operating
in parallel flow.

The thin - walled separator tube has a diameter of 100mm. [16]
a) Determine the required length for the exchanger.

b) Assuming water flow inside the separator tube to be fully developed
estimate.

the convection heat transfer coefficient.

[Air properties: Cp =1019J/Kg. K,

[ Water properties : C,=4183 J/KgK, k=0.64 Wm.K, Pr=3.58, p=985
Kg/m?, 1 =505 % 10 Ns/m?.]

(Use DittusBoelter equation, with n = 0.4 for heating) PTO



0Q3) Shell-and-tube heat exchanger consists of 135 thin walledtubes in a double-
pass arrangement, each of 12.5mm diameter with a total surface area of 47.5m?.
Water (the tube-side fluid) enters the heat exchanger at 15°C and 6.5 kg/s and
is heated by exhaust gas entering at 200°C and 5kg/s. The gas may be assumed
to have the properties of atmospheric air, and the overall heat transfer coefficient
is approximately 200W/m?.K [16]

a)
b)

What are the gas and water outlet temperatures?

Assuming fully developed flow, what is the tube side convection
coefticient?

(Use DittusBoelter equation, withn = 0.4)

04) a)

b)

05) 2)
b)

Consider a concentric tube heat exchanger characterized by a uniform
overall heat transfer coefficient and operating under the following
conditions: [12]

. c, | T | T,
(kg/s) | J/kgK) (°C) | (°C)

Cold fluid 0.125 4200 | 40 95

Hot fluid 0.125 2100 | 210 ---

i)  What is the maximum possible heat transfer rate?

i)  Whatis the heat exchanger effectiveness? Should the heat exchanger
be operated in parallel flow or in counter flow?

iii) What is the ratio of the required areas for these two flow conditions?

Explain principle of heat pipe exchanger with sketch. [6]

SECTION - 11

Write a note on heat transfer coefficient on vapor side of condenser.[8]

What is tube layout? State which layout is preferred in case of [8]
i)  Compact heat exchanger.
i) Cleaned air flow.

i)  Air with dust.
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06) Draw labeled sketches of following;: [18]

a)
b)

c)

Q7) a)
b)

08) 2)

b)

Two dimensional temperature distributions in a single pass cross flow
heat exchanger.

Plate fin heat exchanger with different flow arrangements.

Types of shells as per TEMA.

Discuss various methods and need for maintenance of heat exchanger.|[8]

Distinguish between “flow mixed” and “flow unmixed” in the case of
heat exchangers with sketch and applications. [8]

Write note on related to shell and tube heat exchanger: Number of passes
tube side & shell side, tube length. [8]

Write note on effect of fin density on fouling in heat exchangers.  [8]
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TABLE 11.3

Heat Exchanger Effectiveness Relations [5]

Flow Arrangement Relation
I —exp|-NTWI + C,
Parallel flow e= p!] iC d
) » E—exp[-NTU(1 — C))] )
Counterflow &= T—C.exp-NTUO = CJ] (C, <1
~_NTU -
=T+ NTU €=

Shell-and-tube

One shell pass (2, 4, . . . tube passes)

n shell passes (2a, 4n, . . . tube passes)

Cross-flow (single pass)

Both fluids unmixed
Coex (mixed), €, (unmixed)

Cin (mixed), C.,, (unmixed)
All exchangers (C, = 0)

1+ - 1+ C2)2 )1
sx=2{l+c,+<x+c3)m>< expl—(NTU)( + C1) 1}

1 — exp[—(NTU)(1 + C2)'?)
¢ [(l : ’)’l I:I [(] = ’)" ']_,
| =N 1 —g

e=1—exp [(—é—) (NTUY? {exp[—-CANTU* ™} — 1 }]

r

e= (Cl)u —exp{—C[l —exp(~NTWID

e=1—exp(—C {1 — exp[~CANTWH}
£=1—exp(—NTU)

TABLE 11.4 Heat Exchanger NTU Relations

Flow Arrangement

Relation

Paraliel flow

Counterflow

Shell-and-tube

One shell pass
(2,4,... tube passes)

n shell passes
(21, 4n, . . . tube passes)

Cross-flow (single pass)

mexx (mixed), Cmil (Unmixed)

Cmin (mlxcd), Cm (unmixcd)

All exchangers (C, = 0)

NTU:_ln[l —=(1+C)]

1+C,
NTU = = m(:c"_'l) €<
NTU = = =1
= -z (E— T
(NTU), = —(1+ C?) ln(E+ 1)
e, —(1+C)
(1+CcH'?

Use Equations 11.30b and 11.30c with
F—-1 F= (SC, -1

£

1in
=F—_—C-r- 8—1 ) NTU=R(NTU)|

NTU = — ln[l + (Ci) In(l — sC,):'

NTU = — (CL) In[C, In(1 — £) + 1]

NTU = — In(l — &)
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[4660] - 134

ML.E. (Mechanical) (Heat Power Engineering)
COMPUTATIONAL FLUID DYNAMICS
(2008 Pattern) (Elective - 1V)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer any 3 questions from each section.
2)  Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary and mention it clearly.

SECTION -1

Q1) a) Derive the momentum equation in differential form for 2D flow in
conservation form. Draw a neat diagram and explain the selected control
volume for the derivation. [12]

b) Classify the PDE's in different forms. Give one practical example of
each type. [6]

Q2) a) What is finite difference method? Derive an expression for forward,
backward and central difference equations using Taylor series expansion.
[10]

b) Whatis a stability criterion of a numerical scheme? Explain in detail. [6]

03) a) Solve the system of equations given below in matrix form [10]
3000 —1000 0 0 T 20007, + 2500
-1000 2000 -1000 0 T, | 2500
0 —-1000 2000 -1000 { 7, - 2500
0 0 —-1000 3000 |7, 20007, + 2500

PTO.



b)

04) 2)

b)

05) 2)

b)

06) a)

b)

Take T, = 100°C and T, = 400° C. Find the values of temperatures T,
T,, T, and T, using TDMA method.

What is numerical dissipation? Explain in detail. [6]

Discuss the Dirichlet, Neumann and Robin boundary conditions. Give
suitable examples of each. [8]

[llustrate the use of CFD in any of the following two areas with suitable
examples. [8]

i)  Centrifugal Pumps
i) HVAC
i) Casting process in manufacturing
iv) Reentry vehicles
SECTION - 11

What is boundary fitted grid? Explain with neat sketch. Derive and explain
the transformations used to cast the two-dimensional boundary fitted
grids into a uniform grid [10]

d 9,9

Use intrinsic co-ordinate system &, 1 and T corresponding to x, y and ¢.

Explain use of Simple algorithm for solution of Navier Stokes equations
in two dimensional flows. [8]

Write Euler's equation and explain each term. Discretize following equation

[10]
aa—L; + cg—z =0
Using
i)  Lax-wendroff scheme and
i) MacCormack scheme
Write in detail first order upwind scheme. [6]

[4660]-134 2



Q7) a) Discuss in detail the CFD analysis process to analyze the flow over a flat
plate. Highlight the three important aspects of CFD process in detail.[8]

b)  Write in detail with neat sketches Prandtl-Meyer Expansion wave.  [8]

08) Write in detail on any two topics : [16]
a) Couette Flow
b) Implicit methods

c) Unstructured grid

[4660]-134 3
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P3486 [Total No. of Pages : 2
[4660] - 135
M.E. (Mechanical) (Heat Power)
COMPUTER AIDED ENGINEERING
(Elective - IV) (2008 Pattern)

Time : 3 Hours] [Maximum 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 answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
6) Use of pocket non programmable electronic calculator is allowed.

SECTION -1
Q1) a) Discuss thermal analysis steps applied to engine data. [10]
b) Explain the role of CAE in system design. [6]

Q2) a) Explain feature based modeling features available in commercial modeling
software and explain any one in ideal. [8]

b) Explain how to reduce ideal time of modeling and analysis of a system
using CAD/CAM/CAE software. [8]

03) a) Classify solid modeling techniques and explain in detail hybrid solid
modeling technique. [8]

b) Discuss the set of issues that need to be addressed during development
of conceptual model for analysis. [8]

04) a) Explain briefly effect of mesh density and biasing in critical regions of
meshing. [8]

b) Explain different types of grids used in CFD. [8]

05) Write short note on

a) Numerical methods used in FEA. [6]
b) Bottom up assembly modeling approaches. [6]
c) Analytical techniques for structural systems. [6]

PT.O.



06)

Q7)

08)

09)

b)

SECTION - 11
Describe briefly need and motivation of CFD. [8]

Describe role of simulation in CAE. [8]

Discuss briefly general consideration used during mesh generation related
to discretization and generation of finite element data. [8]

Classify 3D meshing techniques of FEA and explain any one in detail.[8]

Enlist different ways to apply force and moment in FEA and explain any
one in detail with suitable example. [8]

Explain methods to improve quality of poor element. [8]

Explain finite difference method used in CFD and how it is different
from FEM. [8]

Explain different types of grids in CFD. [8]

Q10) Write short notes on

a)
b)

c)

Difference between static and dynamic analysis. [6]

Methods to improve quality of poor elements in FEA. [6]

Stages of CFD Analysis. [6]
2 X2
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[4660]-136 [Total No. of Pages : 4

M.E. (Mechanical) (Design Engineering & Automotive Engg.)

MATHEMATICALMODELINGAND ANALYSIS
(Revised 2008 Pattern) (Semester - I) (502201)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

)
2
3)
9
3

6)

Answer 3 questions from Section I and 3 questions from Section II.
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

Q1) Write Short Notes on (Any Three): [18]

a)
b)

c)
d)

Q2) 2)

b)

Cause Variables and Effect Variables.
Signal Flow Graphs.
Continuous Time and Discrete Time Signals.

Static and Dynamic Systems.

0 1
For the matrix A =|: 2:| find A% [6]

Construct signal flow graph for the simultaneous equations, [10]
xl - all xl + al2 x2 + bl Z/ll

x2 - a21 xl + Cl22 x2 + b2 Z/l2

Find overall gain using Mason’s gain formula.

Q2
Figure Q.2 (b)
PT.O.



03) a) Consider the mechanical system shown in figure 3(a). A force f () is
applied to mass M,. The free-body diagrams for the two masses are
shown in Figure 3(b). Obtain the state-Variable Formulation of the system.

8]

+)
: +) ‘d"‘( .
Si'ft)- g v (B
N |

\/ N LTU‘O )

Zewo
Fig 3 (a) A mechanical System

L_,?H,('t)\ ‘f’?‘dz(t)'

K\‘a\ % M‘ ”'—‘} kl(\dl’\d')é—-—— M'; N t .
2 ~

B, —— B, (o 4) «—

Fig 3 (b) Free - Body Diagram
-2 1
b) Find e for A=[ | 2:| [8]

04) a) Consider a continuous time Linear Time Invariant (LTI) system with

system function [8]
H(s)= 3s+7
(s+D(s+2)(s+5)

Obtain a state representation of the system.
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b) Draw the simulation diagram for the above part 4(a) and obtain the system
matrix as a diagonal matrix. [8]
05) a) Consider a mechanical system shown in the figure 5(a). It consists of a
block of mass m connected to a wall by a spring. Let &, be the spring
constant and k, be the viscous friction coefficient. Let the output y(7) be
the displacement of the block and the input x(#) be the applied force.
Find a state space representation of the system. [8]
K x(t)
Ll 9 S
< ko
g

Fig5(a)

b) Discuss linear graph models. [8]
SECTION - 11
06) For the transformed equation [18]
C(S)ZIOF(S)—lo(s+2) U(s)

s +8s+15

Determine the response when

a)
b)

Q7) a)

b)

F(s) is unit step and U(s) = 0.
F(s) = 0 and U(s) is unit step.

Determine the z transform of F(s)= using Residue method. 8]

S+

z+2
(z=0.5)(z-1

The z transform of a digital control system is C(z)=z-

Determine inverse z - transform. [8]
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08) Figure shows a square plate. The temp of the edges is as shown in Figure Q8.

_ . 9T 9T , ,
Using Laplace equation ¥+W:0 and Libmann’s method obtain

temperatures of inside nodes. Compute four iterations and tabulate the result.

\oo
(V)
5% 75 °c
[16]
S °C
Figure Q8

Q9) Fory =f(x)=3x>+ 2x + 5, from x = 1 to x = 4, using fourth order Runge
Kutta (RK) method evaluate the integral with 7= 1.5. [16]

Q10)a) Compare Over relaxation with Under relaxation employed in solving
elliptic differential equation. [6]

b) Determine solution of the differential equation using Laplace Transform
method (D° + 4D* + 5D + 2)y(¢) = f (¢), [10]

where f () = sin (@?) and all initial conditions are zero.
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Total No. of Questions : 8] SEAT No. :
P3443

[Total No. of Pages : 3
[4660] - 139

M.E.(Mechanical) (Design Engineering) (Semester - I)
INSTRUMENTATION AND AUTOMATIC CONTROL (Elective - I)

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
4)
5)

01) 2)

b)

Q2) 2)

b)

Answer to the two sections should be written in separate answer books.
Answer any three questions from each section.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Assume suitable data, if necessary.

SECTION -1
Explain the probable error and standard error. [8]
Explain properties of correlation coefficient. [8]

The following table gives the distribution of items of production and
also the relatively defective items amongst them, according to size groups.
Find the correlation coefficient between size and defect in quality and its

probable error. [12]
Size Group 15-16 [16-17 |17-18 | 18-19 | 19-20 |20-21
No. of Items 200 | 270 | 340 | 360 | 400 | 300

No. of Defective Items | 150 162 170 180 180 114

Explain with a neat sketch working of hot wire anemometer. [6]

PTO.



03) 2)

b)

04) a)

b)

05) a)

b)

06) a)
b)

For certain X and Y series which are correlated the two lines of regression
equations are [10]

S5x -6y +90=0
15x —8y—230=0
Find the means of two series and correlations coefficients.

Describe with respect to construction, working and applications any one
device for humidity measurement. [6]

A platinum thermometer has a resistance of 200 Ohm at 3250C [8]

i)  Finditsresistance at 65°C if the Platinum has a resistance temperature
coefficient of 0.00392°C.

i)  Ifthe thermometer has a resistance of 150 ohm, find the temperature.

Explain with respect to construction, working and applications of

Electromagnetic flow meter. [8]
SECTION - 11

Explain the terms with reference to sound : [8]

i)  Decibel

i)  Sound Pressure Level
i) Sound Power Level

If the pressure of sound measured at 1 m from an un-muffled engine was
found to be 150N/m?, find the corresponding sound pressure level in
decibels, take reference pressure = 0.002 micro-bar. [8]

Explain any one method of measurement of ultra-low pressure. [8]

Explain the principle and working of double beam spectrophotometer.[8]
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Q7) a) Explain pneumatic PID controller. [8]

b) Explain a device to measure torque with respect to construction, working
and applications. [8]

08) Write short notes on (Any three) : [18]
a) Piezoelectric accelerometer
b) Laser Doppler Anemometer
c) Chromatograph
d) Mass Spectrometry

e) Calibration of thermocouples

VO®
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P2739 [Total No. of Pages :4
[4660] - 14
M.E. (Civil - Construction and Management)
OPERATION RESEARCH

(2008 Pattern) (Semester - I1) (501110)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1)  Solve any three questions from Section - I and any three from 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) Write adetailed note on “Operation Research” with the help of following
points: [8]

i)  Definition.
i)  Scope of Operation Research in civil engineering.
i) Application of various Operation Research techniques.
iv) Types of Operation Research models.
b) Solve the following problem by Two-Phase method: [8]
Maximize, Z = 4x, + 5x,
Subject to, 2x +3x, <6
3X1+ X, > 3
X, X, > 0
02) a) Maximize,Z =2x, +X,
Subject to, 3x, + x, <300
X+ X, < 200
X, X, >0 [8]
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b)

03) a)

b)

04) 2)

[4660] -

Solve by Big M Method.
7 =3x, +5x,
Subject to, x, + x, > 2
X, < 6
3x,+2x,= 18
X, X, >0 [8]

P72 —

Describe a transportation model and assignment model. How is the
assignment model is differs from transportation model? Give applications

of each. [7]
A department has 5 employees with 5 jobs to be performed. The time in
hours each man will take to perform each job is as follows: [9]
EMPLOYEES

JOBS | 1 2 3 4 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

Find the optimum allocation policy which will minimize the time.

Stone metal is to be transported from 4quarries to 4 construction sites.
Quantity available and the unit cost of transportation are given in the

table. [9]
D1 D2 D3 D4 a
S1 8 10 6 2 300
S2 12 14 5 3 200
S3 10 11 7 5 140
S4 9 10 8 6 120
b 240 200 180 160 | 780

Determine the transportation policy which will minimize the total cost of
transportation by: 1)  North-West method

ii) Least cost method.

i) Vogel’s Approximation method.

14 2



b)

05) a)

b)

06) a)

b)

Locate the stationary points of the function f(x) and classify them as
relative maxima, relative minima. [9]

3
f(x) = 2% 2 X,-5X,+2X,> +4%,+5

SECTION - 11

Solve by using lagrange’s multiplier method:

8]
18

XX,

f(x) =

Subject to, x> +x,>=9

What is Dynamic programming? And state and explain Bellman’s principle
of optimality. [8]

What do you understand by simulation? What are its advantages and
disadvantages? Explain Monte-Carlo simulation. [8]

[4]

What is benefit-cost analysis? And explain its use in decision making in

Write a short note on Queuing theory?

civil engineering projects.

Q7) a)

Following data pertains to two projects.

Project A | Project B | Project C
Investment | 30 lakhs 30 lakhs 32 lakhs
ponal | Glakhs | Slakhs | 7lakhs
Useful Life 10 years 15 years 14 years
[nterest 8% 8% 8%
Discuss the choice of the project and rank them based on B/C ratio and
NPV.
b) Forthe given game below, determine the optimal strategies for A
B
I II
I 4 2
A II 3
11 2 12
3
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i)  Reduce th size of the game to 2*2 matrix. (4]

ii) Determine the optimal strategies for A. [2]
i) Calculate the optimal value of the game. [2]
08) a) A firm considering replacement of soil compaction, machine, where cost
price is Rs. 12000/- and scrap value is Rs.200/-. The running (maintenance
and operating) cost is found from experience to be as follows: [8]
Year 1 2 3 -4 5 6 7 3

Running 200 500 |800 | 1200 |1800 |2500 | 3200 | 4000
Cost(Rs.)

When should be the machine be replaced?

b) A sample of 200 arrivals of customers in a super market is according to

following distribution. [10]

Time between | 0.5 | 1 1512 2513 3514 451 5 5.5
arrivals in min.

Frequency 4 |12 22 (48| 38 |28 |22 (12 (8 |4 | 2

The time taken for service follows the distribution.

Timeinmin. | 0.5 |1 1512 2513 354

Frequency 12 |18 38 |60 32 |16 | 14 | 10

Estimate the average % waiting time and idle time of a customer by simulation
for next 10 arrivals. Use the following random numbers.

Arrivals : 09, 73, 25, 33, 76, 53, 01, 35, 86, 34
Service: 54, 20, 48, 05, 64, 89, 47, 42, 96, 24.

+ 4+ + 4+
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P3257 [Total No. of Pages : 3
[4660]-140
ML.E. (Mechanical) (Design Engg.)
b-ADVANCED MATERIAL SCIENCE
(502204) (2008 Course) (Semester-I) (Elective-I)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer 3 questions from Section-I and 3 questions from 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) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.
6) Assume suitable data, if necessary.
SECTION-I
Q1) a) Determine the relation between the lattice parameter (a) and the atomic
radius (r) for monotonic, SC, BCC and FCC structure. [8]
b) Describe the various imperfections in crystals and their effects on
properties. What is Schottky and Frenkel defect? [8]
Q2) a)  Explain the term ‘Dendritic solidification”. Show how certain mechanical
properties of cast metal can be explained by reference to this type of
crystal structure? [8]
b) What do you mean by allotropic and polymorphic transformation? Explain
the significance of crystallographic direction with suitable example. [8]
03) a) Explain the method of plotting an equilibrium diagram and derive the
lever rule as applied to it. [8]
b) Explain with sketch only steel portion of Fe-C diagram with various

reactions. [8]
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Q04) a) Explain the age hardening with the help of typical equilibrium diagram?
How it is achieved in non ferrous materials? [8]
b) Explain spheroidizing annealing process used in heat treatment of tool
steel. [8]
05) Write a note on following (Any Three) [18]
a) Dual phased steel.
b) Inconels and Haste alloys.
c) Creep resistant materials.
d) Nialloys.
SECTION-II
06) a) Discuss mechanical, chemical, physical and biological requirements of
orthopedic biomaterials. [8]
b) What is super conducting materials? How they are produced? What are
its applications? [8]
07) a) Explain how the volume of the fibre, fibre orientation and fibre strength
are related to each other? [8]
b) Determine the use of cermets in cutting tools for machining. [8]
08) a) Silicon carbide particles are compacted and fired at a high temperature
to produce a strong ceramic shape. The specific gravity of SiC is
3.2 g/cm’. The ceramic shape subsequently is weighed when dry is 360
gm, after soaking in water is 385 gram and while suspended in water is
224 gram. Calculate the apparent porocity, the true porocity, and fraction
of the pore volume that is closed. [8]
b) Explain the meaning of the following terms: [8]

Ceramics, inorganic glass, glass-ceramics, cermets. Explain why ceramics
typically are processed as powders. How is this similar or different from
the processing of metals?
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09) a) Explain the process of surface coating by vapor deposition. [8]

b) What is PVD? Explain the process in detail mentioning its advantages,
limitations, and applications. [8]

Q10)Write a note on (Any Three): [18]
a) Shape Memory Alloys.
b) Prosthetic materials.
c) CVD.

d) Sports materials.
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M.E. (Mechanical) (Design Engg.)

MATERIAL HANDLING AND EQUIPMENT DESIGN
(502205(A)) (Elective - IT) (2008 Pattern) (Semester - I)

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

)
2
3)
9
3

6)

Q1) 2)

b)

02) a)

b)

03) a)
b)

04) a)

b)

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.

Use of electronic pocket calculator is allowed.

Assume suitable data, if necessary.

SECTION -1

List the different Material handling principles & Explain any 3 in detail
with suitable example. [10]

Discuss objectives of material handling system. How it can be achieved?[6]

Explain how Plant Layout affects the selection of Material handling

system? [8]
State the different limitations of MHS. Suggest how it can be overcome
effectively? [8]
Explain Hoisting Gear Operation. [8]

Explain Activity cost data & economic analysis for design of components
of MHS. [10]

Explain General design considerations for designing Hoists & Cranes,
with importance of Material Selection in it. [8]

Discuss Stability issues in Cranes. [8]

PTO.



Q5) Write short notes (Any Four): [16]

a)
b)

c)
d)

e)

Q6) 2)

b)

Q7) 2)
b)

08) a)

b)

Packing & Storage of Material.

Hand Propelled overhead Traveling cranes.
Techniques for determining Manpower Cost.
Traveling Mechanisms for cantilever cranes.

Motor rating & Breaking torque in Hoisting Mechanism.

SECTION - 11
Explain different types of load chains & Ropes used in MHS with suitable
specific individual application. [8]
Explain Design Criterion for Forged Hook. [8]
Differentiate between standard hook & ramshorm hook. [6]

Which type of MHS required for liquid material? Explain with suitable
examples. [10]

Give suitable conveyor choice for following Applications (Any Five):

[10]
i)  Plastic Bottles.
i)  Small Tin cans.
i) Automobile chassis.
iv) Cement Industry.
v) Alloy Wheels.
vi) Packing Boxes (Medium size).
What is concept of bulk material handling. [8]
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09) a) State factors to be considered while Warehouse automation. [8]

b) Explain need of Mechanization in MHS. [8]

Q10)Write short notes (Any Four): [16]
a) Safety regulations in MHS.
b) Bucket Elevator.
c) Crane grabs & Clamps.
d) Overhead Traveling Cranes.

e) Monorail Cranes.
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ML.E. (Mechanical Design Engg.)
b - PROCESS EQUIPMENT DESIGN
(Elective - IT) (2008 Course) (502205) (Semester - I)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

)
2
3)
9
3

Q1) 2)

b)

02) a)

b)

Answer 3 questions from Section I and 3 questions from Section II.
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.

Assume suitable data, if necessary.

SECTION -1
Explain the following terms with suitable examples - Design Loading,
Design pressure, Stress corrosion, Dilation of pressure Vessel. [8]

Calculate the thickness of torispherical head for a vessel having internal
diameter of 5000mm. Design pressure is 3.0 kg/mm?, Knuckle radius
and crown radius are 350mm and 5000mm. Permissible stress is 1000
kg/mm?. Welded joint efficiency is 80%. [8]

Suggest a suitable material with justification for handling of any two of
the following: (4]

i)  Milk and Milk products.

i)  Chlorine.

i) Acetic acid.

Explain the following aspects in Design of storage vessels. [8]
i) Shell thickness,

i)  Wind Girders for open top tank,

iii) Roof Curb Angle,

iv) Stresses in cone roof.

List the testing and inspection process used in high pressure vessels.[4]
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03) a) What is a bolting chair? Give design considerations for centered chair
design. [6]

b) What are Hortonspheres. [2]

c) Explainrole dead weight, wind load, seismic load in skirt support design.

8]

04) a) Explain need and design of reinforcement for nozzles. [6]

b) A cylindrical storage tank has diameter 40m and the tank height is 20m.
Liquid stored in the tank has a density 800 kg/m?*. Material of construction
C.S. having permissible stress 1200 kg/cm?. Density of material used for
fabrication is 7500 kg/m?. The plate of size 3.3m X 1.8m in varying
thickness is available for fabrication. Welded joint efficiency is 80%
corrosion allowance is not necessary.

Calculate the cylindrical shell thickness of the tank at different heights.
Also estimate the total number of plates required. [10]

05) Write Short Notes on the following (Any 3): [18]
a) Optimization Techniques in P.E.D.
b) LS. Standards used for design of pressure vessels.
c) Linings for chemical plants.
d) Corrosion in process Equipments.
e) Autofrettage.

f)  Protective Coatings.

SECTION - 11
06) a) Explainin brief: [10]

i)  Code practices.
ii)  Selection and
iii) Specification procedures used in process equipment design.

b) Explain thermal stresses & its determination. [6]
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Q7) a)

What are centrifuges? Explain design consideration of centrifuges. |[8]

b) Explain with neat sketch various expansions provisions arrangements in
heat exchanger. [8]
08) a) Explain types of valves used on pipe line. [8]
b) A tall column 3m in diameter and 30m in height is subjected to bending
moment of 302060 kg-m at the base. The weight to use with this moment
for anchor bolt size is 66000 kg. Bolt circle diameter is 2.7m. The
permissible stress in bolt material is 1200 kg/cm?. Anchor bolt diameter
is 40 mm. Estimate number of anchor bolts. [8]
09) a) Explain inspection and errection of process equipment of chimneys. [8]
b) Discuss fundamentals of process measurements and control of modern
control devices. [8]
Q10)Write short note for following (Any three): [18]
a) Process coatings for process equipments.
b) Theories of failure.
c) Design of storage vessels.
d) Use of CAD to process equipment design.
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[4660] - 144
M.E. (Mechanical - Design Engineering)
ROBOTICS
(2008 Pattern) (Elective - II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Solve any three from each section.
2) Scientific calculator is allowed.

SECTION -1

Q1) a) Explain anatomy of Robotic System, also explain following terms: [8]
i)  Work Volume.
i)  Spatial Resolution.
iii) Precission.
iv) Accuracy.

b) Explain working of point to point Robot and continuous path Robot.
8]

02) a) Explain principle of Hartenberg and Denavit. [8]

b)  Aco-ordinate frame X, Y, & Z is rotated into a configuration X, Y,, Z,
insuchaway that X, =-X, Y, =7, 7 =-X find matrix representation
of rotation in X, Y, Z, co-ordinates from this representation compute
direction of axis and angle of rotation. [8]

03) a) A manipulator with common orthogonal architecture is displayed in figure
in an arbitrary configuration The arm architecture of this manipulator has
DH parameters as below, [12]

a,=a,=0,b =b =b, =0, 0,=90", a,=0".
Find its inverse kinematic solutions.

PT.O.



b)

04) a)

b)

05) a)

b)

C('lc, YC.’ ZQ)

Explain term Euler’s angle pertainy to rigid bodies.

Explain terms:
i)  Point to point trajectory planning.
i)  Continuous path trajectory planning.

Write a note on programming Languages of Robot.

Perform following transformations on
Point (25, 10, 20)

Trans (8, 5, 10)

Rot (45, 0, 0).

[4]

8]

8]

[6]

List down four common Robot configurations and explain with neat

sketch.
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Q6) 2)

b)

Q7) a)

b)

08) a)
b)

Q9) 2)
b)

010) 2

b)

SECTION - 11

Brief on working of potentiometer and inductive sensors for Robotics.
8]

Explain working of optical encoders. [8]

Explain role of W-controller in Robotic systems and also comment on

w-controller bit width & sampling time. [8]
Explain working of H-bridge drives for DC motors. [8]
Explain different types of vision systems used in Robotics. [8]

Differentiate between High level & Low level machine vision system.

8]

Brief on three level of robot programming. [8]

List internal state sensors and explain its functioning with sketch.  [8]

Write a note on capabilities and limitations of lead through method of
programming. [6]
List the types of end effectors and illustrate with sketches. [6]

Write the notation scheme for designing robot configuration and
illustrate with simple sketches. [6]
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[4660] - 145
ML.E. (Mechanical) (Design Engineering)
VIBRATIONS AND NOISE CONTROL
(2008 Pattern)
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 book.
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.

SECTION -1

Q1) A steel shaft of diameter 10cm is carrying three masses 2.5kg, 3.75kg and 7kg
respectively. As shown in Fig. 1. [16]

The distance between the rotors are 0.70m. Determine the natural frequency
of torsional vibrations. The radii of gyration of three rotors are 0.20, 0.30 and
0.40m respectively. Take G =9 x 10® N/m?.

1
k
I, e
- I?‘
Fig.1

02) Using Holzer method find the natural frequency of the system shown in
Fig. 2. Assume k =k, =1, k, =3, m =1, m,=2, m, =4, [16]

PTO.
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03) A bar fixed at one end is pulled at the other end with a force P. The force is
suddenly released. Investigate the vibration of the bar. [16]

04) A force F(t) is suddenly applied to a mass m which is supported by a spring
with a constant stiffness k. After a short period of time T, the force is suddenly
removed. During the time the force is active, it is constant, F. Determine the
response of the system if t>T. The spring and mass are initially at rest before
the force F(t) is applied. [16]

05) Analyze undamped dynamic vibration absorber and show frequency response

for main system and absorber system. [18]
SECTION - 11

06) a) Explain how time domain and frequency domain techniques are used for

condition monitoring. [8]

b) Explain FFT analyser with a block diagram. [8]

07) A non-linear spring for a single degree of freedom system is given by
k(x) = 10x + 2000x°. Damping coefficient for viscous damping is
1.5 kg-sec/cm. a harmonic force SN acts on the mass of 1kg. Find the steady
state response of system. [16]

[4660]-145 2



08) a) Derive an expression for the spectral density of a derived process. [8]

b) Give three examples of random input. How will you proceed to find their
Spectral Density? [8]

Calculate the Autocorrelation function corresponding to the ideal white
noise and to the unit step function.

09) a) Explain with neat diagram the working of human hearing mechanism. [6]

b) Explain in briefthe following terms: [4]
i)  Sound power level.
i)  Sound pressure level.
iii) Sound absorption coefficient.
iv) Acoustic intensity.

c) Add the noise of six machines, which individually make a noise level of
78, 81, 81,79, 72 and 65 dB respectively. [6]

Q10) Write the short notes of the following (any three): [18]
a) Jump Phenomenon.

b) Experimental modal analysis.
c) Ambient emission noise standards in India.

d) Wide band and narrow band process.

]
A W)
Q

ZN)
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M.E. (Mechanical - Design Engineering)
ADVANCED MACHINE DESIGN
(2008 Pattern) (502209) (Semester - II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

)
2
3)
9
3

6)

Q1) 2)

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 electronic pocket calculator is allowed.

Assume suitable data, if necessary.

SECTION -1
Explain the procedure to estimate the life of member subjected to creep.

[6]
For an alloy steel the following creep rate is observed at 700°C.  [10]

stress 0,= 21 MPa; creep rate = 0.128% per 1000 Hrs.

stress ¢, = 28 MPa; creep rate = 0.64% per 1000 Hrs.

Determine the creep rate per 1000 hours for stress value of 15MPa by
using both exponential & hyperbolic laws of creep. Which of the two
methods a designer will prefer?

Derive an expression for maximum space efficiency of helical springs.|[8]

Explain the characteristics of belleville spring. State its applications. What
is the effect of residual stresses in these springs. [8]

What is difference between design for finite & infinite life problems?

Explain modified Goodman diagram. [8]
The work cycle of mechanical component subjected to completely
reversed bending stress consists of following three elements. [8]

i)  + 350 N/mm? for 85% of time.

ii) +400 N/mm? for 12% of time and

i) + 500 N/mm? for 3% of time.

The material for component is 50C,(S = 660 N/mm?®) and the corrected
endurance limit of the component is 280N/mm?. Determine life of the
component.
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04) 2)

Explain the use of composite material in mechanical engineering giving
examples of such use, state reasons for a preference in favour of such

materials. [6]
b)  Aunidirectionally reinforced composite of ‘Toray’ filament & ‘Nameo’
resin has the following moduli and Poisson’s ratio. [10]
E, =181 GPa; E,, =10.3 GPa; v,, =0.0159
Gy, = 7.17 GPa; (1=vyyVyy ) =1.045
Estimate the components of moduli for an off-axis orientation of,
i) @ =+30°and
iy @ =+45°
05) Wrtie short note on the following;: [18]
a) Regression analysis.
b) Hybrid materials and applications.
c) Vibration & Surging of helical springs.
SECTION - 11
06) a) How do you identify the optimum solution in the simplex method. [6]
b) Formulate the problem of minimum weight design of a helical spring
under axial load as a geometric programming problem. Consider
constraints on the shear stress, natural frequency and buckling of the
spring. [10]
Q7) a) Explain the term peaking & topping as applied to gear. [6]
b) 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 F = 0.25/P . Make the calculations for P, = 1. [10]

Find the following:

i)  Values for q, and q,.

i) The actual angle ¢.

iii) The radius of actual pitch circle and centre distance.

iv) The tooth thickness on actual pitch circle.
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08) 2)

b)

09) a)
b)

What is design for assembly? Explain the general principles to be followed

while designing the parts for assembly.

[6]

A straight tensile bar of diameter 10 + 0.1 mm are made of plain carbon
steel 40C, having tensile yield strength of 330 + 30 N/mm®. The load on
the bars is 23.5 + 5kN. If the diameters, strengths and load are normally
distributed, estimate the reliability of withstanding the load by the bars.

The area under the standard normal distribution curve from ‘zero’ to ‘7’

are as follows: [10]
V4 1.0 1.2 1.4 1.6 1.8 2.0
Area 03413 | 0.3849 | 0.4192 | 0.4452 | 0.4641 | 0.4772
2.2 2.4 2.6 2.8 3.0
0.4861 |[0.4918 | 0.4953 | 0.4974 | 0.4987

Discuss the various design consideration for connecting rod of I.C.Engine.[6]

Design a cast iron piston for a single acting four stroke engine for the
following specifications.

Cylinder bore = 100 mm
Stroke length = 120 mm

Max. gas pressure = SN/mm?

Brake mean effective pressure = 0.65 N/mm?.
Fuel consumption = 0.227 kg/kW/hr.

Speed = 2000 rpm.

Assume suitable data if necessary.

Q10)Write a short note on following:

a)

b)

c)

Design for fatigue failure.

S and S_ spur gears.

Classical lamination theory of composite material.
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M.E. (Mechanical) (Design Engineering)
ANALYSISAND SYNTHESIS OF MECHANISMS
(2008 Course) (Semester - I1) (502210)

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

)
2
3)
9
)

Q1) 2)

b)

02) a)
b)

03) a)
b)

04) 2)
b)

Answer any three questions from each section.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of logarithmic tables, slide rules and electronic pocket calculator is allowed.
Assume suitable data, if necessary.

SECTION -1

Explain the following terms related to synthesis problems: [6]
i)  Function generation

i)  Path generation

iii) Motion generation

What is Kutzback’s criterion for degree of freedom of plane mechanisms?

In what way Grubler criterion is different from it? [6]
What are the standard assumptions made in the Kinematic analysis of
Mechanisms? [4]
Explain the dynamics of mechanisms with elastic links. [8]
State any two forms of Euler - Savary equation and then derive any one
of them from the other. [8]
Explain the “Matrix method” of analysis of mechanisms. [8]
Explain Fixed Centrode and moving Centrode. [8]
Explain the force analysis of a four bar slider crank linkage. [8]

Explain with sketch the significance of ‘inflection circle’. What is its use
in kinematics? [8]

PT.O.



05) Write a note on the following (Any Three): [18]

a) Inertia forces in linkages.
b) Ball’s point and its significance.
c) Application in Dwell Mechanisms.
d) Elastic Linkage Model.
SECTION -11
06) a) Derive the Frudenstein’s displacement equation for a four bar mechanism.
8]
b) A slider crank mechanism with offset = 1 cm, has the crank length =5 cm
and coupler length = 12 cm, Construct the inflection circle when the
crank makes 45° with the line of stroke of slider. Then locate the centre
of curvature of the mid-point of the coupler link. [8]
Q7) a) Explain the Denavit - Hartenberg parameters for the Hook joint with a
neat sketch. [8]
b) Explain the matrix method of analysis for special mechanisms. [8]
08) a) State and prove Robert-Chebychev theorem. [8]
b) What is the pole of coupler link of four bar mechanism? Enumerate its
properties? What is relative pole? [8]
09) a) Write anote on branch and order defect? Explain cusp point and crunodes
point. [8]
b) Define the term ‘Dyad’ and derive its standard form equation. [8]
Q10)Write a note on the following (Any Three): [18]
a) Symmetric coupler curves.
b) Bermester points.
c) Point position reduction.
d) Graphical synthesis for function generation.

EEE
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ML.E. (Mechanical) (Design Engineering)
RELIABILITY ENGINEERING
(2008 Pattern) (Elective - II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

Q1) 2)

b)

Q2) 2)
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.

Assume suitable data, if necessary.

Figures to the right indicate full marks.

Use of non-programmable electronic calculators is allowed.

SECTION -1

What is reliability? Explain Hazard rate, Failure density function. [8]

Following table shows the test results of 800 machine components, tested
simultaneously. Evaluate : Hazard rate, failure density function and
reliability. [8]

Operating 0 | 100 [ 200|300 |400| 500 | 600| 700{ 800| 900[ 1000
Time (Hrs.)

No. of 800 770] 690| 640( 630( 610 [ 580 540 | 400 | 384 | 360
surviving

components

Explain quality and reliability assurance rules. [8]

A commuter owns two cars, one is a compact model and the other a
standard model. About three-fourth months of the time he uses the
compact to travel to work and about one fourth of the time the bigger
car is used. When he uses the compact car, he gets home by 5.30 pm
about 75% of the time; if he uses the standard size car, he gets home by
5.30 pm about 60% of the time (but he enjoys the air conditioner in the
larger car).

If gets home after 5.30 pm., what is the probability that he used the
compact car? [8]

PT.O.



03) a) Explain path set methodology with one example. [8]
b) The failure rates of three components are 0.065* 10>, 0.180* 10 and
0.96* 107 per hour. Evaluate the failure rate, MTTF of a system and the
reliability at 500 hours if these components are connected in series and
in parallel. [8]
04) a) A space vehicle requires three out of its four main engine to operate in
order to achieve orbit. If engine have reliability of 0.97, determine the
reliability of achieving orbit. [8]
b) Define and explain following terms with the help of suitable example: [8]
i)  Baysrule.
i) MTBF and MTTF.
05) Write the short note on following (Any Three): [18]
a) Importance of Reliability.
b) Bath Tub Curve.
c) Markov Analysis.
d) Central limit theorem.
SECTION - 11
06) a) Inthe life-testing of 100 specimens of a particular device, the number of

failures during each time interval of 20 hours is shown in table (a). Estimate

the MTTF for these specimens. [8]
Time Interval Hours Number of failures during interval
T <1000 0

1000 <T < 1020 25

1020 <T < 1040 40

1040 <T < 1060 20

1060 <T < 1080 10

1080 <T < 1100 5

Table (a)
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b)

Q7) a)

b)

08) a)

b)

Q9) 2)

Explain with neat sketch fault tree analysis and its construction. [8]

It is observed that the failure pattern of an electronic system follows on
exponential distribution with mean time to failure of 1000 hours. What is
the probability that the system failure occurs within 750 hours? [8]

Define availability and maintainability. Discuss how “operational
availability” is different from “inherent availability”. [8]

A system consists of 6 sub-systems connected in series as shown in
Table (b). The reliability goal is 0.993 for period of 20 hours operation.
Compute the reliability goal for each sub-system using AGREE method

of allocation. [8]
Sub-system | Number of | Operating Importance Factor
Modules Modules

1 30 20 1.0

2 75 18 0.98

3 40 20 1.0

4 50 16 0.95

5 60 14 0.93

6 70 20 1.0

Table (b)

Explain briefly the various methods of assessing reliability of a component
through accelerated tests. [8]

Explain the procedure for construction of FMECA Table for any
mechanical system. [8]
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b)

Define ‘Redundancy’ in a system. Explain:
i) Active.
ii) Passive and

i) Partially active redundancy.

Q10) Write the short note on following (Any Three):

a)
b)

c)
d)

Risk Priority Number in FMEA.

Cut set and tie set for reliability evaluation.

Safety Margin and Safety Factor.

Economic aspects of maintenance.

7 <7 <97

[4660]-148 4

8]

[18]



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

P3259 [Total No. of Pages :2
[4660]-149

ML.E. (Mechanical- Design Engineering)
ENGINEERING FRACTURE MECHANICS

(Elective-III) (2008 Course) (Semester-1I) (502211-B)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Solve any 2 Questions out of questions 1,2 and 3. Question 4 is compulsory. Solve
any 2 Questions out of questions 5, 6 and 7. Question 8 compulsory.

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

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

4) Use of logarithmic tables, slide rule and non-programmable electronic pocket
calculator is allowed.

5) Assume suitable data, if necessary.

SECTION-I

Q1) Derive an expression for energy release rate, clearly mention the assumptions
and draw neat sketch to show energy balance. [16]

0?2) Explain the Crack Opening Displacement Criteria used to quantify the fracture
toughness of SENB specimen. [16]

03) Explain with neat sketch the element used in FEM to model crack tip stresses.
[16]

04) Write a short note on: [18]
a) Strain Energy release rate.
b) Plastic constrain factor.

c) Irwin’s fracture criterion.

PT.O.



SECTION-II

05) Explain the test used to determine fracture toughness parameter J-Integral.[16]

Q6) Draw typical S-N curve for mild steel and aluminum; explain the differences.
[16]

07) Explain the different stages of fatigue crack initiation and propagation. [16]
08) Write a short note on the following;: [18]
a) Fatigue crack propagation laws.

b) Effect of stress concentration on fatigue.

c) Sub critical crack growth.

RN
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M.E. (Civil) (Construction and Management)
a: ADVANCED CONSTRUCTION TECHNOLOGY
(2008 Pattern) (Elective - IIT) (Semester - II) (501111)

Time :4 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) Assume suitable data, if necessary.

SECTION -1

Q1) Discuss the challenges faced in the project of construction of Thermal power
station w.r.t. following point. [18]

a) Environmental issues
b) Resource management
c) Planning & scheduling

d) Risk management

02) Give the sequence of operations for construction of piers using slip form
technique. Explain with the help of neat sketches. [16]

03) Explain the working of Tunnel Boring Machine used for the construction of a
metro line in Mumbai. [16]

04) Discuss the challenges faced while constructing jetty. [16]

PTO.



SECTION - 11

05) What are the duties of ‘Maintenance Head’ of an atomic power station? Also
give the maintenance manual for the critical activities. [18]

06) Write a detailed note on construction of diaphragm wall. [16]

Q7) What are the precautions to be taken at the time of construction of machine
foundations used in a cement manufacturing industry? Explain in detail,
considering the complete manufacturing procedure. [16]

08) Write detailed notes on fast track construction used for housing colonies and
road projects. [16]
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[4660] - 150
M.E. (Mechanical) (Design Engg.)
C: COMPUTERAIDED ENGINEERING

(2008 Pattern) (Elective - III)
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 electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION -1
Q1) a) Whatis Simulation? Write its design procedure in detail. [8]
b) Discuss the design procedure of modeling and its application. [8]
Q2) a) Explainin detail geometric modeling technology. [8]
b)  Write note on data exchange issues. [8]
03) a)  Write in detail modern features in modeling. [8]
b) Explain in detail use of geometry in design and analysis. [10]
04) a) What are steps in FEA? [8]
b)  Write in detail design parameters in FEA software. [8]
Q5) a)  Write short note on any two: [10]

i)  Meshing.
ii) Mesh refinement.
iii) FEM software constraints.
b) Discuss in detail Mechanical design criteria. [6]

PT.O.



Q6) 2)
b)

Q7) a)
b)

08) 2)
b)

09) a)
b)

010) 2

b)

SECTION - 11

Distinguish between CAD and CAM. [8]
Explain in detail Von Misses stresses. [8]
Explain in detail design of component for stress analysis. [8]
Explain in detail need of CAD. [8]
Explain in detail verification of result for component analyzed. [8]
What is concept of CFD? Write one case study of CFD. [10]
Explain solution algorithm in detail. [8]
What are features of CFD modeling for steady in compressible flow?

8]

Write short notes on: [8]
i)  Grid design.
ii)  Safety regulations.

Explain in role of CFD software in engineering applications. [8]

7 <7 <97
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ML.E. (Mechanical) (Design Engg.)
a- VEHICLE DYNAMICS

(Semester - II) (2008 Pattern) (Elective - IV) (502212)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any three questions from each section.
2) Figures to the right indicate full marks.
3)  Use of electronic calculator is allowed.
4) Assume suitable data, if necessary.

SECTION -1

Q1) a) Explain most commonly used frequency weightings for whole-body
vibration. [6]

b) The sprung parts of a passenger car weigh 9.5kN and the unsprung parts
weigh 850 N. The combined stiffness of the suspension springs is 41.5
kN/m and that of the tires is 551.3 kN/m. Determine the two natural
frequencies of bounce motion of the sprung and unsprung mass. [10]

02) a) Explain in brief the combined pitch and bounce motion an application to
multi wheel station vehicles. [8]

b) Explain Kinematic behavior of vehicles with rigid wheels and with
compliant tires. [8]

Q3) a) Derive an expression for the steer angle §f required to negotiate a given
turn with usual notations. [8]

b) Arear engine rear wheel drive passenger car has a mass of 1150 kg. The
weight distribution on the front axle is 35% and that on rear axle is 65%
under static condition. If cornering stiffness each of the front tires is
31kN/rad and that of rear tires is 34kN/rad determine the steady state
handling behavior of the vehicle. If the vehicle has wheel base of 2.23 m
find critical / characteristics speed of vehicle. [8]

PTO.



04) What are test carried out for determining handling characteristics of vehicle?
Explain each test in detail. [16]

05) Write Short Notes on: [18]
a) ISO Standard for Human Response to Vibrations.
b) Characteristic and Critical speeds.
c) Natural frequency and damping in yaw.

SECTION - 11
06) a) Explain two degree of freedom theory to include effects of traction and
braking. [8]
b) Explain in Brief the analysis of sprocket torques and speeds, required to
skid steer a tracked vehicle. [8]

07) A passenger car weighs 1.2kN and has a wheelbase of 2.3m. The center of
gravity is 0.9m behind the front axle and 0.5 m above ground level. The
braking effort distribution on the front axle is 65%. The coefficient of rolling
resistance is 0.02. Determine which set of the tires will lock first on two road
surfaces: one with a coefficient of road adhesion 1 = 0.8, and the other
with =0.2 [16]

08) Explain with the help of labeled sketch mechanism and handling of tracked
vehicle (military vehicle). [16]

09) A passenger car weighs 20 kN and has a wheelbase of 2.8m. The center of
gravity is 1.3 m behind the front axle and 50cm above ground level. In practice,
the vehicle encounters a variety of surfaces, with the coefficient of road adhesion
ranging from 0.2 to 0.8 and the coefficient of rolling resistance of 0.015. With
a view to avoiding the loss of directional stability on surfaces with a low
coefficient of adhesion under emergency braking conditions, what would you
recommend regarding the braking effort distribution between the front and
rear axles? [16]

Q10)Write short notes: [18]
a) Frequency response of road vehicle in yaw.
b) Frequency response function.
c) Skid steering.
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MLE. (Mechanical) (Design Engg.)
b-INDUSTRIAL TRIBOLOGY
(2008 Course) (Semester - II) (Elective - IV) (502212)

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

D
2)
3)
4
)

Q) a)

b)

02) a)

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.

Assume suitable data if necessary.

SECTION - 1

Explain the term Wear. Explain in detail different types of wear experienced
in mechanical systems? Discuss the effect of temperature and load on
wear. [8]

Derive and Explain terms in Rowe’s Modified adhesion Theory. [8]

A hydrodynamic plane slider bearing operates under the following
conditions. [10]

Required load carrying capacity = 30.5 kN
Bearing width to length ratio = 3.75
Attitude =2.0

Minimum oil film thickness =0.02mm
Viscosity of oil = 20 cP

Sliding speed = 2 m/s

Neglecting the side leakage, Calculate

PTO.



1)  The bearing dimensions

1)) The pressure at a distance of 50mm from leading edge
i) The tractive effort on bearing

iv) The coefficient of friction and

v)  The power lost in friction.

b) Explain the principal of working of Hydrodynamic bearing. [6]
03) a) Derive an expression for load carrying capacity and oil flow rate for
hydrodynamic step bearing. State the assumptions made. [10]
b)  Write assumptions made while deriving Reynolds equation and limitations
of Reynolds equation. [6]
04) Write a note on following [ Any Three] [18]
a) Lubrication Regimes
b) Adhesion Theory of Friction. [simple]
c) Heatinbearings
d) Infinitely short and infinitely long journal bearings.
SECTION - 11
05) a) A circular plate of 60mm radius is approaching the base plane at a velocity
of 150 mm/s at a instant when the oil-film thickness is 0.2mm. If the
absolute viscosity of the oil is 0.025 Pa-s, calculate [10]
1)  theload carrying capacity of the oil-film at the given instant:
i) The maximum pressure and
i) The average pressure.
b) Explain any six situations where Hydrostatic squeeze film exists.  [6]

[4660]-152 2



06) Using modified Reynolds equation for Elasto-hydrodynamic lubrication, derive
Ertel Grubin equation. State limitations of this equation. [16]

07) Assuming generalized Reynolds equation, derive Reynolds equation for
aerodynamic bearings in dimensionless form. Explain various terms in the
equation. State the advantages and limitations of air lubricated bearings. Give
their applications. [16]

08) Write a note on following [Any Three] [18]

a) Mechanism of tyre-road interaction.
b) Tribological aspect of wheel on rail contact.
c) Power losses in Hydrostatic step bearing

d) Piston pin lubrication.
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M.E. (Mechanical) (Mechatronics)

APPLIED NUMERICALMETHODS AND COMPUTATIONAL

TECHNIQUES
(2008 Pattern) (Semester - I)

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

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3)  Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of Calculator is allowed.
6) Assume suitable data if necessary.
SECTION -1
Q1) a) Write a short note of solution of Wave Equation using numerical method.
8]
b) Compute L and U matrices for the following matrix. [8]
200 -1.00 0.00
-1.00 200 -1.00
0.00 -1.00 2.00
Q2) a) Fit a straight line to the points (1, 0.5), (2, 2.5), (3, 2), (4, 4), (5, 3.5),
(6, 6) and (7, 5.5) using linear regression. [8]
b) Apply Lagrange’s interpolation formula to find a polynomial which passes
through the points (0, -20), (1, -12), (3, -20) and (4, -24). [8]
03) The Gauss Points and Gauss Weights for three point formula are as given in
table below. [16]
Gauss Points 0.77459 0.00000 0.77459
Gauss Weights 0.55555 (0.88888 0.55555
Evaluate the integral
4
J.O (3% + 2x+1)dx.

Compare it with analytical solution and comment or error.

P.T.O.



04) a) Discuss Shooting Method with algorithm. [8]
1
b) Evaluate _[:m dx correct to three decimal places using Romberg’s
method. [10]
Hence find value of log 2.
(Hint : Take h=0.5, 0.25 and 0.125 and use trapezoidal rule).

SECTION - 11
05) a) Discuss four steps of Finite Element Method. [8]
b) Discuss the algorithm for double interpolation. [8]
Q6) Solve the equation [16]
u_vu
ot ox?

and the boundary conditions are

u(0,t) =sin(zx)0< x<1,

u(0,t)=u(Lt)=0

using Crank Nicolson Method. Taking h = (1/3) and K = (1/36).

Q7) a) Discuss the algorithm for LU Decomposition Method. [9]

b) Compare Simpson’s One Third rule and Simpsons 3/8 rule used for
numerical integration. [9]

08) Evaluate | = Ji[f%y dxdy using Trapezoidal rule withh =k =0.25.  [16]

DOO®
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M.E. (Mechanical - Mechatronics)
a- DESIGN OF MACHINE ELEMENTS

(2008 Course) (Elective - I) (Semester - I) (502804)

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

1)  Answer three questions from Section I and three questions from Section I1.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of logarithmic tables, slide rules and electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1
Q1) a) Whatis weighted point method? Write the different steps involved in this
method. [8]
b) Explain the following heat treatment process; [8]

i)  Normalizing.

i) Hardening.

02) a) What is mean by endurance strength of the material? How does the size
and surface condition of component and type of load affect such strength?

[6]

b) Alink of400mm length and a rectangular cross section (h = 2t) is subjected
to a force of 30 KN. If the maximum elongation is 0.13 mm, determine
the thickness ‘t’ and height ‘h’ of the section. Allowable strength of the
material is 300N/mm?. [6]

c) Define endurance limit. Differentiate between failure due to static load
and fatigue load.

Q3) a) Define equivalent torsional moment and equivalent bending moment. State
when these two terms are used in the design of shafts. [6]

PTO.



b)

Y y—

A transmission shaft supporting a spur gears B and pulley D is shown in
fig. 1. The shaft is mounted on two bearings A and C. The diameter of
pulley and pitch circle diameter of gear are 450mm and 300 mm
respectively. The pulley transmits 20 KW power at 500 rpm to the gear.
P and P, are belt tensions in the tight and loose sides, while P and P_are
tangential and radial components of gear tooth force. Assume P, =3P,
and P_= P _tan 20°. The gear and pulley are keyed to the shaft. The
material of the shaft is steel 50C4 (Sut= 700 and Syt =460 N/mm?). The
factor K, and K of ASME code are 1.5 each. Determine the shaft diameter
using ASME code. [10]

[z

Q4) Write short note on the following;: [18]
a) ASME code of shaft design.
b) Maximum shear stress theory of failure.
c) Design procedure of Bushed - pin flexible coupling.
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SECTION - 11
05) a) Explain the following terms used for helical spring: [4]

i)  Spring index.
ii)  Active Coils.
iii) Wahls factor.
iv) Spring Stiffness.

b) Draw the constructional details of a leaf spring with neat sketch and
explain briefly function of each components. State its material. [4]

c) It is required to design a helical compression spring subjected to a
maximum force of 7.5KN. The mean coil diameter should be 150mm
from space consideration. The spring rate is 75N/mm. The spring is
made of oil hardened and tempered steel wire with ultimate tensile strength
of 1250 N/mm?. The permissible shear stress for the spring wire is 30%
of the ultimate tensile strength (G = 81370 N/mm?). Calculate; [8]

i)  Wire diameter and

i)  Number of active coils.

06) a) How do you express the life of a bearing? What is an average or median
life? Explain the factors influencing the life of a bearings? [8]

b) A single row deep groove ball bearing is subjected to a 30 seconds work

cycle that consists of the following two parts: [8]
Part [ Part I1
Duration (s) 10 20
Radial load (KN) 45 15
Axial load (KN) 12.5 6.25
Speed (rpm) 720 1440

The static and dynamic load capacities of ball bearing are 50 and 68 KN
respectively. Calculate the expected life of the bearing in hours.
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Q7) a) Discuss the desing procedure of spur gears. [8]

b) A pairofparallel helical gears consists of a 20 teeth pinion meshing with
a 100 teeth gear. The pinion rotates at 720 rpm. The normal pressure
angle is 20°, while the helix angle is 25°. The face width is 40mm and the
normal module is 4 mm. The pinion as well as gear is made of steel 40C8
(S,, = 600 N/mm?*) and heat treated to a surface hardness of 300 BHN.
The service factor and the factor of safety are 1.5 and 2 respectively.
Assume that the velocity factor accounts for dynamic load and calculate
the power transmitting capacity of gears. [8]

08) Write short note on the following;: [18]
a) Optimum design of helical spring.
b) Preloading in rolling contact bearing.
c) Pitting failure its causes and remedies.
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ML.E. (Mechanical) (Mechatronics)
b - DIGITALSIGNAL PROCESSING
(Elective - I) (2008 Course) (Semester - I) (502804)

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

)
2
3)
9
3

6)

Q1) 2)

b)

Q2) 2)

b)

Answers to the two sections should be written in separate answer books.
Answer any three questions from each section.

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
Prove that the necessary and sufficient condition for an LTI system to
be stable is 21|h(n)|< oo, 8]
Consider an analog signal X (t) = 4cos 200wt. [8]

i)  Determine minimum sampling rate to avoid aliasing.

i)  Suppose signal sample at f = 400Hz what is discrete time signal

obtained after sampling.
i) Suppose signal sample at f = 150 Hz what is discrete time signal
obtained after sampling.
Find the convolution of the signal x(n) =1 n=-2,0,1
=2 n=-1
=0 elsewhere
h(n) = §(n) -8 (n-1)+§(n-2)+§(n-3) 8]
Determine whether each of the following systems defined below is causal,
linear, dynamic, and time variant. [8]
) y(n)=ew

iii) y(n)=sin? wn x(n)

PTO.



Q3) a) State and prove: [8]
i)  Linearity property of Z transform.
i)  Time reversal property of Z transform.

b) Find Z transform of the following discrete time signal and ROC for each
8]

) x(n)=(1/2)§(n)+§(n-1)—(1/3)(n-2)
i) x(n)=u(n)

04) Explain in detail the DITFFT algorithm using mathematical derivation and
butterfly pattern for 8 data point. [16]

05) Write short note (any three): [18]
a)  Circular convolution.
b) Relation between ZT and FT.
c) Energy and power signal.
d) DTMF.
e) Barrel shifter.

SECTION - 11

06) a) Perform circular convolution of the following two sequences. [8]
X, m)={1,1,1,1}
X,(n)={2,3,4,5}

b) Compute the DFT of the signal x(n) = {4, 3, —1, 5} considering N = 4.
8]

Q7) a) Distinguish between microprocessor and Digital signal processor.  [8]

b)  With neat block diagram explain the architectural detail of DSP chip.[8]

[4660]-158 2



08) 2)

Establish the system transfer function of the system defined by [8]
y(n)—(1/4)y(n—1)=x(n) —(3/4)x(n—1)

Also realize the same using DF - I and DF - II methods.

b) Give the equation for and characteristics of the following windows. [8]
i)  Hanning.
ii)  Triangular window.
09) a) With the help of frequency response explain HPF and BPF in detail. 8]
b) Explain any one application of DSP in mechatronics in brief. [8]
Q10)Write short note on (any three): [18]
a) Selection criteria for any DSP processor as per application.
b) Power spectral density.
c) Linear filtering based on DFT.
d) Harvard architecture.
e) Filter structures.
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P2741 [Total No. of Pages :2
[4660]-16
M.E. (Civil) (Construction and Management)
b-INFRASTRUCTURE DEVELOPMENT

(2008 Course) (Semester-II) (Elective-11I) (501111)
Time : 4 Hours] [Max. Marks : 100

Instructions to the candidates:

1)  Question No. I and 5 are compulsory. Out of the remaining attempt any two questions
from section I and two questions from section I1.

2) Answers to the two sections must be written in separate answer 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 is allowed.

6) Assume suitable data, wherever necessary.

SECTION-I

Q1) Discuss in detail the relevance and importance of projects like interlinking of
rivers. Enlist and explain the factors that influence the success of such projects.
[18]

02) Explain the concept of life cycle costing of infrastructure projects with a
suitable example. [16]

03) Energy is a key component of a nations progress. With respect to the Indian
context, explain various sources of energy. Discuss in detail the provisions
and measures proposed in the 12" Five year plan for energy selfsufficiency.

[16]

04) Enlist various components of urban infrastructure. What is the scope of
JNNURM? Explain the provision made under JNNURM for the above
mentioned components in urban infrastructure. [16]

PT.O



SECTION-II

05) With suitable example, explain the role of private sector in Infrastructure
development. What are the different models of private sector participation in
public projects? Explain the relative merits and demerits of any one type of

model. [18]

Q6) 2)

Explain in detail the concept of dedicated freight corridor. Enlist various
provisions made for the modernization of Indian Railways. [8]

b) Explain in detail the scope for development and modernization of civil
aviation sector with suitable example. [8]
07) a) Explain the concepts of Ultra Mega Power Plants and Super Critical
Power Plants. With respect to the 12 five year plan what are the various
provisions made by Government of India. [8]
b) Enlist the objectives of PMGSY. What are the measures adopted by the
government for successful implementation of this project. [8]
08) Write short notes on (any three): [16]
a) Port connectivity.
b) Rural water supply and sanitation projects.
c) Incentives for renewable energy sources.
d) Inland water transport: Prospects and benefits.

RN
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P3304 [Total No. of Pages : 3
[4660] - 160
ML.E. (Mechatronics)
CONTROL SYSTEMS
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates :

1)
2)
3)
4)

01) 2)

b)

02) a)

b)

—| Gl | G2 G3

Answer any three questions from each section.
Answer to the two sections should be written in separate answer books.
Neat diagrams must be drawn whenever necessary.

Assume suitable data, whenever necessary.

SECTION -1

Distinguish between the following. [8]
i)  Linear and nonlinear control systems.
i)  Open loop and Closed loop system.

Reduce the following block diagram of the system shown in following
figure into a single equivalent block by block diagram reduction technique.
[10]

» G4

Obtain the closed loop transfer function for the above block diagram
using Mason’s gain formula. [10]

Explain the advantage of Transfer function approach of control system.

[6]
P.T.O.



03) 2)

b)

04) a)

b)

05) 2)

b)

Q6) 2)

b)

Examine the stability by Routh’s criterion for the characteristics equation.
[10]

S*+ S+ 38+ 282+ 35S +4=0.

Describe different test signals used in control systems. [6]

The closed loop transfer function of a unity feedback control system is
[10]

K

SO =557+

Sketch the root locus of the system. Determine the value K for marginal
stability from the root locus.

Explain the following terms. [6]
i)  State.
ii)  State variable.

i) State vector.

SECTION - 11

Discuss meaning of under damped and over damped system with respect
to transient response of a system. If system has open loop transfer

25
ion as G(S)H(S) = ———>——
function as G(S)H(S) YT

[12]
Find the delay time, peak time, and settling time.

Discuss the characteristics of on off controller and proportional controller.

[6]

Write short notes on. [8]
i)  Controllability.
i)  Observability.

Explain the characteristics of integral controller and derivative controller.

8]
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Q7) a) A unity feedback control system has [10]

80

COMS =552 5520

Sketch Bode plot. Determine from it
i)  Gain crossover frequency.

i)  Phase crossover frequency.

ii) Gain margin.

iv) Phase margin.

v) Stability of system.

b) What are adaptive control systems? With block diagram explain its
operation. [6]

08) a) Whatis neural control system? Explain its features with applications.[8]

b) Explain the fuzzy system with the help of fuzzy logic based control
system. [8]

DOO®
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[4660] - 161
M.E. (Mechanical - Mechatronics)
b-THEORY OF MACHINES AND MECHANISMS
(2008 Course) (502805) (Semester - I) (Elective - IT)

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

1)
2)
3)
9
5

6)

Q1) 2)
b)

Q2) a)

b)

Answer three questions from section I and three questions from section I1.
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 logarithmic tables, slide rules, electronic pocket calculator is allowed.

Assume Suitable data, if necessary.

SECTION -1

Explain different types of constrained motions with suitable examples.[5]

Define Inversion of a Mechanism? Explain with the help of neat sketches
inversions of a double slider crankchain? Give their applications? [5]

Write short notes on the following: [6]
i)  Heart’s straight line mechanism.

i)  Grass Hooper’s straight line mechanism.

What is instantaneous centre of rotation? Explain various types of
instantaneous centre of rotation with suitable example. [4]

Fig. 01shows the structure of Whitworth quick return mechanism used
in reciprocating machine tools. The various dimensions of the tool are as
follows: OQ = 100 mm; OP =200 mm, RQ = 150 mm and RS = 500
mm. The crank OP makes an angle of 60° with the vertical. Determine the
velocity of the slider S (cutting tool) when the crank rotates at 120 r.p.m.
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clockwise. Find also the angular velocity of the link RS and the velocity

of the sliding block T on the slotted lever QT. [12]
Raz f RN
/it\\: - o \\
’ ;/ \\ ( Q \T:I;MM‘NM :
K : ‘“%@:2\-—* RO \MWN_““:;-», ;: /
i ] 4}’ o,q\ P A
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Fig. 01
03) a) An I.C. Engine runs at 2100 rpm. The length of the connecting rod is
250 mm and crank radius is 50 mm. Determine at 35% of outstroke, [6]
i)  Angular position of the crank.
ii)  Linear velocity and acceleration of piston.
i) Angular velocity and angular acceleration of the connecting rod.
iv) Crank angle for maximum velocity.
v)  Maximum piston velocity.
vi) Crank angle for zero acceleration of piston.

b)  The dimensions of the Andreau differential stroke engine mechanism, as shown
in Fig. 02, are as follows: AB = 80 mm; CD =40 mm; BE = DE = 150 mm; and
EP =200 mm. The links AB and CD are geared together. The speed of the smaller
wheel is 1140 r.p.m. Determine the velocity and acceleration of the piston P for
the given configuration. E [12]
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04) 2)

b)

05) a)

b)

Q6) 2)

b)

What are “Chase” Solutions of a loop closure equation? How to get such a
solution when magnitudes of one vector and direction of another unknown. [8]

The four bar mechanism ABCD as shown in fig. 03, which is driven by
link AB at 12 r/s, counterclockwise. Find the angular velocity of link BC
and DC using complex algebra method. AB = 50mm, CD = 56 mm,
AD =100 mm. c [8]

SECTION - 11

Explain three position syntheses for four bar mechanism by using relative
pole method. [6]

Design a four bar mechanism with input link a, coupler link b, and output
link c. Angles 0 and @ for three successive positions are given below:[10]

Position 1 2 3
0 20° 35° 55¢
()] 350 45° 60°

If the grounded link d = 1 unit, using Freudenstein’s equation, find out
lengths of other links to satisfy the given positional conditions.

Define in short, Free vibrations, Forced vibrations & Damped vibrations.

[6]
A shaft of 50 mm diameter and 3 m long is simply supported at the ends
and carries three loads of 1000 N, 1500 N and 750 N at Im, 2 m and

2.5m from the left support. The young’s modulus for shaft material is
200 GN/m?. Fin the frequency of transverse vibration. [10]
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Q7) a)
b)

08) 2)
b)

Write short note on cam jump phenomenon. [4]

Draw the profile of a cam operating a roller reciprocating follower with
following data:

Minimum radius of cam = 25,
Lift =30 mm, Diameter of roller = 15 mm.

The cam lifts the follower for 120° with SHM followed by a period of
dwell for 30°. Then the follower lowers down during 150° of the cam
rotation with uniform acceleration and deceleration, acceleration being
"2 retardation, followed by a dwell period. [12]

If the cam rotates at a uniform speed of 150 rpm, calculate the maximum
velocity and acceleration of the follower during ascent and descent period.

Write short note on Bobillier construction. [6]

Discuss the effect of inertia on the shaft in longitudinal and transverse
vibration. [6]

Derive equations for displacement velocity and acceleration for a tangent
cam operating a radial translating roller follower when the contact is on
the nose. [6]

+ 4+ + +

[4660] - 161 4



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

P3305 [Total No. of Pages : 2
[4660] - 163
ML.E. (Mechanical) (Mechatronics)
MICROCONTROLLERS
(2008 Pattern) (Semester - II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates :
1) Answer any three questions from each section.
2)  Neat diagrams must be drawn wherever necessary.
3)  Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

SECTION -1

Q1) a) With the help of block diagram explain the architecture of 8051.  [10]

b) Compare microprocessor and microcontroller. [8]
02) a) Explain the different addressing modes of 8051. [8]
b) Explain the following instructions of 8051. [8]
i) DAA
i) ADDA, OF 3H
iii) RRC
iv) SWAP A
03) a) Explain in detail the different modes of serial communication. [8]
b)  Write a program for keyboard interfacing and explain it. [8]
04) Write short notes on : [18]

a) Logic Analyzer.
b) Selection criterion of microcontroller.
c) Different modes of Timers.

P.T.O.



05) a)
b)

Q6) 2)
b)

Q7) a)
b)

08) a)
b)

SECTION - 11

State the various features of PIC Microcontroller.

Explain the memory organization of ARM.

Explain in detail interfacing of 8 bit DAC to 8051.
Explain in detail interfacing of ADC 0808 to 8051.

Compare RS 232 and RS 485.
Explain I2C bus in detail.

Enlist the applications of ARM processor and explain any one.

Compare RISC and CISC processor.

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

P3306

[Total No. of Pages : 2

[4660] - 164

M.E. (Mechanical) (Mechatronics) (Semester - II)

INDUSTRIAL AUTOMATION
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
4)

Q1) 2)

b)

02) a)
b)

03) a)

b)

04) 2)

Answers to the two sections should be written in separate answer books.
Answer any three questions from each section.
Neat diagrams must be drawn wherever necessary.

Figures to the right side indicate full marks.

SECTION -1

Explain START and STOP button ladder programs used in PLC
programming with usual notations. [8]

Compare delay on and delay off timers with suitable industrial application.

8]

Explain Count Up Timer Instruction w.r.t, conveyor with all status bits.[8]

Explain with a schematic diagram basic electromechanical relay with all
its terminals. [8]

Significance of Boolean algebra in constructing ladder program. Explain
with suitable example. [8]

Explain in brief the concept and applications of SCADA. [8]

Given four push buttons (S1, and S2) of Normally Open (NO) type, two
lamps namely RED (L 1) and GREEN (L.2). Write the PLC ladder diagram

for following objectives [12]
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b)

05) a)

b)

06) a)
b)

Q7) a)
b)

08) a)

b)

i)  When S1 is Pushed and S2 is not pushed RED lamp is On
i)  When S1 is not Pushed and S2 is pushed GREEN lamp is On

iii) When both the buttons are pushed or not pushed, both the lamps
are Off

Write the names of input terminals to which switches are connected as
well as output terminal names to which lamps are connected
Write the Boolean (Digital) equations with truth table of each rung you draw
Draw the ladder diagram using only Examine ON, Examine OFF and
output coil symbols

List three important specifications of PLC. [6]

SECTION - 11

Explain the full form of G codes for linear interpolation and circular

interpolation. [8]
Explain Modal and Non Modal commands in NC part program with two
examples each. [8]
Explain subroutines and subprograms in APT programming. [9]

Principle of working, and types of Position sensors used in CNC
machines. [9]

Explain four M Codes with examples. [8]
Explain significance G94, G95, G98 and G99 with suitable example. [8]

Explain the full form of G codes for linear interpolation and circular
interpolation. [8]

Explain Modal and Non Modal commands in NC part program with two
examples each. [8]

POOD
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[4660] - 165
ML.E. (Mechanical) (Mechatronics) (Semester - II)
DRIVES & ACTUATORS
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates :

1)
2)
3)
4)
3)

01) a
b)

02) a)

03) a)

04) 2
b)

Answers to the two sections should be written in separate answer books.
Answer any three questions from each section.

Neat diagrams must be drawn wherever necessary.

Figures to the right side indicate full marks.

Assume suitable data, if necessary.

SECTION -1

Explain different methods to turn on Silicon Controlled Rectifier.  [8]

Explain output and transfer characteristics of n channel E MOFSET.[8]

Explain generalized treatment of speed torque and multi quadrant
operation of electric drive. [8]

Sketch and explain constant power and constant drive characteristics of

DC series motor. [8]
Explain three phase full wave converter with R-L-E load. [8]
Explain static Schebrius drive used to control speed of three phase
induction motor. [8]
Explain the unipolar and bipolar drive for stepper motor. [8]

Explain brushless DC motors and discuss different types of drive circuits
for brushless DC motor. [8]
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05) Write short notes on (Any three). [18]

a) AC and DC Dirives.
b) IGBT.
c) Four Quadrant Chopper.
d) Single phase fully controlled rectifier.
SECTION - 11
06) a) List the types of Smart Actuators and explain the construction and
working of any one of them in detail. [8]
b) Discuss, in detail, the selection criterion for Hydraulic Valves. [8]
Q7) a) Draw a neat labeled sketch discuss the construction and operation of a
hall resolver. [8]
b) Discuss the procedure for tuning of the gains of the PID control using
the “ZN Ultimate Gain Technique”. [8]
08) a) Classify, in detail, actuators and discuss their selection criterion. [8]
b) Draw a neat labeled sketch and explain the use of the pulse coder in a
closed loop system. [8]
09) Write a short note on (Any Two) [16]
a) Ball Valve.
b) Electromechanical Actuator.
c) Feed-forward Control System.
Q10) a) Draw the circuit diagram and explain the working of a Uni Polar Stepper
Motor. [9]
b) Using a suitable block diagram discuss, in detail, the implementation of a

PID control algorithm (parallel form) to improve the transient response
of a second order system. [9]

DOO®

[4660] - 165 2



Total No. of Questions : 8] SEAT No. :
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[4660] - 168
M.E. (Mechanical) (Mechatronics) (Semester - II)
Automotive Electronics
(Elective - III) (2008 Pattern)

Time : 3 Hours] [Maximum 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 answer books.
3) Neat diagrams must be drawn wherever necessary.

4)  Figures to the right side indicate full marks.

SECTION -1

Q1) a) Explain Engine RPM sensors with principle of working, resolution and
repeatability. [8]

b) Explain construction of battery and two protections provided for it in
automobiles. [8]

02) a) Explain two important safety provisions and sensors incorporated in

power windows. [8]

b)  Write short note on Modern trends in Spark Ignition Systems. [8]

03) a)  Write short note on Distributor less ignition. [9]
b) Explain significance of wheel alignments. Explain in brief the sensors
used in the process with their significance. [9]

04) a) Discuss in brief the electronic spark ignition control. [8]
b)  Write a short note on Engine Control Unit. [8]

P.T.O.



SECTION - 11

05) a) Explain the role of throttle position sensor in Engine Control Unit. [8]

b) Compare Hydraulic power steering with Electronic power steering. [8]

06) a) Explainin briefthe construction of sealed beams in modern automobiles.|8]

b) Explain two important features of central locking system used in luxury cars. [8]

Q7) a) Discuss in brief the sensors related to crank shaft. [9]

b) Explain the sensors used in Exhaust systems. [9]

08) a) Discussin briefthe preventive maintenance of Batteries. [8]

b) Explain the advantages of On Board Diagnostics. [8]
*000
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[4660] - 169
M.E. Mechanical (Mechatronics)
EMBEDDED SYSTEMS
(2008 Pattern) (Elective - 1V)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any three questions from each section.
2)  Answer to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn whenever necessary.
4)  Figure to the right indicate full marks.
5) Assume suitable data, whenever necessary.
SECTION -1
Q1) a) Define Embedded systems. Explain its characteristics. [8]
b) What are the embedded system design challenges? Explain any four.[10]
Q2) a) What are the different selection criteria of microprocessor in embedded
system? [10]
b) Explain the role of interrupts in embedded systems. What is the role of
stack in interrupt execution mechanism? [6]
Q3) a)  Which are the different methods of interfacing I/O devices? Explain briefly.
[8]
b) Explain the interfacing of microcontroller with devices using I2C bus

with timing diagram. [8]
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04) 2)

b)

05) a)

b)

06) a)
b)

Q7) a)

b)

08) a)

b)

What is IEEE 802.11 protocol? Explain the data transfer using this
protocol. [8]

Draw a schematic arrangement for a typical CAN network containing a
master and number of slaves. Explain the process of data transfer amongst
them. [8]

SECTION - 11

What are the different software architectures? Explain round robin
architecture in detail. What are its disadvantages. [10]

What is the difference between Real time operting systems and
conventional OS? [8]

Explain how shared data problem can be solved using semaphores? [8]

What are the different task states? How task states are changed? [8]

What are the functions and applications of operating systems? Explain
any one. [8]

With suitable example explain inter process communication using
mailbox/ queue. [8]

With the help of block diagram explain the design of two dimensional

robot arm. [8]
Write short notes on : [8]
i) RFID

i)  Smart card
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[4660]-17
M.E. (Civil) (Construction and Management)
c-INTERNATIONAL CONTRACTING

(Semester-11) (2008 Pattern) (Elective-I1I) (501111)
Time : 4 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Attempt any three questions from Section -1 and three questions from Section -11.
2)  Answers to the two sections should be written in separate answer 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 is allowed.
6) Assume suitable data, wherever necessary.

SECTION-I

Q1) Detail out the minimum expectations from the World Bank Document checked
while sanctioning the loans for the execution of an International construction
contract. [18]

02) Discuss any 8 major variables which are critical to the performance of a
construction project involving various multinational stakeholders performing
under an international contract, with proper examples. [16]

03) Evaluate the various project risks and project returns that you would consider
as a contracting firm, before submitting your final bid for a “nuclear power
plant” construction project to be executed on an EPC basis. [16]

04) Discuss the “ New Red Book” provisions for the general conditions of contract;
FIDIC document. [16]

P.TO.



SECTION-II

05) Discuss the various problems that occurred in the execution of the Basrah
Housing International Project in Iraq and highlight the different solutions which
emerged for solving these problems; in detail. [18]

06) Generally on any major project, the project management consultants (PMC)
are multinational agencies who are selected, based on an exhaustive
prequalification document scrutiny as per the World Bank guidelines, for
selection of consultants. Explain this methodology in detail. [16]

Q7) Discuss the various funding options available to international bidders for
project execution. Evaluate the effect of currency ratios permitted in the bid,
and the effect of currency fluctuations on the project cost as well as the profit
margin. [16]

08) Elaborate the following: [16]

a) CIDC-ICRA Rating.

b) UNICITRAL Provisions.

c) Advantages of Institutionalized Arbitration.
d) ESCROW account.

L]
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[4660]-175
M.E. (Automotive)
a: ADVANCED HEAT TRANSFER
(Elective - I) (2010 Course) (Semester - I) (502302)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

)
2
3)
9
3

6)

Q1) 2)

b)

02) a)

b)

03) a)

b)

Answer any 3 questions from each section.

Answer 3 questions from Section I and 3 questions from Section II.
Answewrs to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

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

Assume suitable data, if necessary.

SECTION -1

Explain different boundary conditions encountered in heat conduction
problems. [8]

Consider a composite wall that includes an 8mm thick hardwood siding.
40mm by 130mm hardwood studs on 0.65m centres with glass fiber
insulation (paper faced, 28kg/m?), and a 12mm layer of gypsum wall
board. What is the thermal resistance associated with a wall that is 2.5m
high by 6.5m wide (having 10 studs, each 2.5m high)? [8]

Discuss the importance of unsteady state heat transfer problems. Explain
the classical problem of transient heat conduction in an cylinder. [8]

Steel ball 12mm in diameter are annealed by heating to 1150K & then
slowely cooling to 400K. in an air environment for which T_ =325K and

h =20 W/m?K. Assuming the properties of steel to be K = 40W/mk,
0=7800 kg/m’, C = 600 J/kg K, estimate time required for cooling
process. [8]

Distinguish between differential and integral analysis of boundary layer
flow. [4]

What is Reynolds analogy? Explain. [4]
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c) Inathermal boundary layer, the temperature profile at a particular location
is given by an expression.

T(Y) = (A -BY + CY?)

Where, A, B & C are constants. Derive an expression for the
corresponding heat transfer coefficient. [8]

04) Write short notes on (any three): [18]
a) Heisler & Grober charts.
b) Narier stokes equation.
c) Effect of Prandit no. on thermal boundary layer.

d) Numerical method for fin analysis.

SECTION - 11

05) a) Derive the differential equation of heat convection in cartesian co-ordinates.
[6]

b) Discuss the problems of laminar flow heat transfer in circular pipes with
constant wall temperature and constant wall heat flux condition. (4]

c) Gasat 64°C enters a 2 cm dia tube with a velocity of 2 m/s. Tube wall is
maintained at 90°C. Calculate the value of ‘h’. Use following properties
of gas;

o =0.9950 kg/m?, Cp = 1.009 KJ/kgK,
L1 =208.2x 107 Ns/m?, y =2092 x 10°° m?/s
K =30 x 10" W/mk. [6]

06) a) Define radiation intensity and develop relation between radiation intensity
& emissive power. [4]

b) Explain: [6]
i)  Multimode heat transfer

i) Gaseous emission & absorption.
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Two parallel plates 3m x 2m placed 1m apart, are maintained at 500°C &
200°C; their respective emissivities being 0.3 & 0.5. If temperature of the
room in which these plates are located is 40°C, estimate the heat lost by

the hotter plate consider radiation only. [6]
Q7) Write notes on (any four): [16]
a) Conduction cooling.
b) Immersion cooling.
c) Cooling load estimation of electronic equipments.
d) Forced convection boiling.
e) Film Reynolds number and its importance.
08) a) Showthat E= 15;;% for counter flow and t= % (1—e"Y) for parallel
flow if the capacity rates of hot and cold fluids are same. [9]
b) A one shell two tube pass steam condenser consists of 3000 brass tubes

of 20mm diameter. Cooling water enters the tubes at 20°C. With a mean
flow rate of 3000 kg/s. The heat transfer coefficient for condensation on
the outer surfaces of the tube is 15500 W/m?K. If the heat load of the
condenser is 2.3 x 108W. When steam condenses at 50°C determine;[9]

i)  The outer temperature of the cooling water.

ii)  The tube length per pass using NTU method.
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Total No. of Questions : 10] SEAT No. :
P3442

[Total No. of Pages : 3
[4660]-176

ML.E. (Mechanical Engineering) (Automotive Engineering)

FINITE ELEMENT METHOD
(2008 Pattern) (Elective - I)

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

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

01) 2)
b)

Q2) 2)

b)

Answer any 3 questions from each section.

Answer 3 questions from Section I and 3 questions from Section I1.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Assume suitable data, if necessary.

Scientific Non-programmable calculator is allowed.

SECTION -1
Explain step by step procedure of finite Element Method. [8]
Derive stiffness matrix of bar element. [8]
Determine displacement at nodes shown in figure below. [12]

A=A =A=A =100 mm?

F =F,=50N
/,=100mm jl@ 20 3@ 4@ s

\ —4—» F
[,=125mm

[, = 150mm 1 Ja [«-’L3—>I-+—"—L'—~|

l4= 125mm
E=2.1 x10° N/mm?

Write a note on Assembly procedure used in finite element Analysis [4]

PT.O.



03) 2)

Explain following elements with sketch. [8]
i)  Quadratic Element

i)  Cubic Element

b) Derive a stiffness matrix for Quadratic bar element using natural co-
ordinate system. [8]
04) a) Explain plane stress condition with appropriate example. [4]
b) An axial load P =200 x 10°N is applied on a bar as shown. Using
elimination approach determine nodal displacements, and stresses.[12]
A, =2400 mm? 1 — | | J 7
E, =70 x 10°N/m’ a_ﬁi_:—' ® 1 4
A, =600 mm’ T se 200 200
E,=200 < 10N 1T o
05) Solve any three: [18]
a) Solution methods using FEA
b) How to convert 3D Real life problem into 2D problems
(Hints : plane stress/strain)
c) Commercial FEA softwares
d) Compability conditions in FEM.
SECTION - 11
06) a) Determine displacements and stresses at Nodes for Truss shown in figure.
[12]
Q,=0,Q,=135°,
Q, =45°
E =200 GPa
A = 1500 mm?
A =A =2000 mm’
b) Listdown 2D elements and explain one in brief. [4]
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Q7) a)

Explain Axisymmetric Element with practical example. [8]

b)  Write a note on plane stress element and give one practical example. [8]

08) a) What is shape function? Explain use of polynomial is shape function
derivation. [8]

b) Explain Pascal triangle and its significance. [8]
09) a) Write anote on Neutral files used in CAD interfacing. [8]

b) Derive stiffness matrix for 2D truss element [8]
Q10)Explain any three : [18]

a) Linear Strain Triangle

b) Constant Strain Triangle

c) Isoparametric Element

d) P-Refinement and H-Refinement
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Total No. of Questions : 8] SEAT No. :

P2230 [4660]-177 [Total No. of Pages : 2

ML.E. (Mechanical) (Automotive Engg.)
ADVANCED HYDRAULICS & PNEUMATIC SYSTEMS

(Elective - I) (2008 Pattern) (Semester - I) (502302(c))
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer 3 questions from section I and 3 questions from section II.
2) Answers to the two sections should be written in separate books.
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.

SECTION -1
Q1) a) Name different components of a hydraulic brake system. What are their
functions? [6]
b) Enlist the type of hydraulic fluids. Explain the factors affecting the
performance of oil used in hydraulic system. [6]
c) Explain the role of heat exchanger in hydraulic system. [6]

02) a) Explain pump performance characteristics and its testing procedure. [8]

b) Explain how accumulators can be used in automobiles? Draw a circuit
diagram to show one such application. [8]

03) a) Explain with a hydraulic circuit diagram, the controlling of a power holding
device used in automobiles. [8]

b) Explain the compressed air generation and distribution system used in a

plant. [8]
04) a) What are the efficiencies in a hydraulic power pack. [8]
b) Explain the pressure compensated vane pump. [8]

PTO.



05) a)

b)

06) a)

SECTION - 11

What are the advantages of pilot operated systems? Explain any typical
pilot operated pneumatic circuit. [8]
Explain the solenoid operated 5/2 DCV used in pneumatic system. [8]

What is synchronizing of cylinders? What are the different methods of
synchronizing of cylinders? Which method of synchronizing is efficient?

8]

b)  Whatare the basic fluidic devices used in fluidic logic control systems?[8]

Q7) a) Whatis a dual pump? Explain with a circuit diagram the application of a
dual pump. [8]

b) Explain a typical set-up to test a pressure relief valve. [8]
08) Answer any three of the following;: [18]

a) Explain the pneumatic - safety system.

b) Describe MPL Control System.

c) Sequencing of actuators.

d) FRL unit.

e) Air Motor.
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Total No. of Questions : 10] SEAT No. :

P2231 [4660] _178 [Total No. of Pages : 2

MLE. (Mechanical) (Automotive Engineering)
a- TRIBOLOGY AND PREVENTIVE MAINTENANCE
(2008 Pattern) (Elective - II) (502303)

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

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

SECTION -1

Q1) Derive the two dimensional Reynolds equation from the first principle. Write
the assumptions of Reynolds equation. [18]

02) a) Differentiate between Hydrodynamic bearing and Hydrostatic bearing.[8]

b) Explain the effect of temperature and pressure of viscosity of lubricating
oil. [8]

03) a)  State the different ways of the disposal of used oils. [6]

b) Using deformation theory, derive the equation for coefficient of friction
due to deformation with usual notations. [10]

04) a) What is surface fatigue wear? Where it is observed?
b) Explain “Junction Growth Theory”.
c) List the causes of friction.
d) Explain Stick Slip phenomenon.
[16]

PTO.



05) a) Explain the mechanism of pressure development in hydrodynamic
lubrication. [8]
b) Explain the following properties of lubricants in brief: [8]
1)  Viscosity
1)  Viscosity Index
i)  Alkalinity
iv) Demulsibility
SECTION - 11
06) a) Explain Tilting pad journal bearing with neat sketch. [8]
b) Explain the basic concept and application of Elasto-hydrodynamic
lubrication. [8]
Q7) a)  State considerations while selecting a lubricant for metal working. 8]
b) Explain merits, demerits and application of gas lubricated bearing. [8]
08) a) What do you understand by squeeze film lubrication? [6]
b) Derive Hertz equations for deformation and pressure. [10]
09) a) What do you understand by preventive maintenance? How is it different
from corrective maintenance?
b) Explain maintenance schedule for passenger cars.
c) Write short note on greasing of vehicles.
[18]
Q10) Explain in detail: [16]
a) Maintenance of drive line system.
b) Maintenance of electrical systems.

T £ i3
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Total No. of Questions : 10]

P2232

SEAT No. :

[4660] - 179 [Total No. of Pages : 3
M.E. (Mechanical) (Automotive Engineering)
b: AUTOMOTIVE SAFETY AND REGULATIONS
(2008 Course) (Semester - I) (Elective - IT) (502303)

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

1) Answer three questions from Section I and three questions from Section I1.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of logarithmic tables, slide rules and electronic pocket calculator is allowed.
6) Assume suitable data, if necessary

SECTION -1

Q1) a) Explain the terms “Active safety system and Passive safety systems”.
Give suitable example of each. [8]

b) Describe various steps involved in crash testing of vehicle. What
parameters are studied in crash test? Discuss in detail. [8]

02) a) Whyroad safety is important? What are various causes of road accidents?
Explain. [8]

b) Explain “injury measurement and criteria” for human body undergone
with impact during accidents. What is injury rating? Explain. [8]

Q3) a) Describe various causes for occupant injury. Which parts of human body

are affected by injury? Explain. [8]
b) Describe various design requirements for crash test dummies. [8]
04) a) Explainrole for ergonomics in vehicle safety. [8]

b) Explain with example what do you understand by occupant restraint
system? Describe it with neat sketch? [8]

PTO.



05) Write short note on following (Any three) [18]

a)
b)

c)
d)

06) a)

b)

Q7) a)

b)

08) a)

b)

09) a)

Instrumentation in crash testing.
Evolution of safety systems.
Anthropometry data for automobile occupancy.

Under run protection device.

SECTION -11

What are types of automobile seats? Explain with neat sketch construction
of front seat? [8]

What are the functions of car bumper? Explain various requirements of
crashworthiness of it. [8]

Describe role of side door intrusion beam in providing passive safety in
cases of side impacts. [8]

Explain role of automobile seat anchorage. [8]

Explain briefly construction and working principle of head lamp used in
automobile. [8]

What testing procedure is followed for lamps and reflectors in automotive
testing laboratory? [8]

Draw neat sketch of specifying dimensions and color code as per motor
vehicle act 1988 for following signs. [8]

i)  No entry or straight prohibited.
ii)  Right turn prohibited.
iii) Cross road.

iv) Parking both sides.
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b) Explain briefly what procedure to be followed for passing a permit of
commercial vehicles by regulatory authority RTO. [8]

Q10) Write short note on the following (any three) [18]
a) Role of seat belt in protection against whiplash injury.
b) Adoptive front lighting system.
c) Testing track for vehicle.

d) Types of rear view mirrors.
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Total No. of Questions : 8] SEAT No. :

P2743 [Total No. of Pages :2
[4660]-18

M.E. (Civil) (Construction and Management)
a-THRUST AREAS IN PROJECT MANAGEMENT

(2008 Course) (Semester-I1I) (Elective-1V) (Open) (501112)
Time : 4 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Attempt any three questions from section I and three questions from section I1.
2) Answers to the two sections should be written in separate answer 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 is allowed.

6) Assume suitable data, wherever necessary.

SECTION-I

Q1) Compare PDRI for industrial buildings with the PDRI for residential buildings.
Discuss advantages of using PDRI in the project pre-planning process. Draw

a flow diagram representing the complete process of project pre-planning.
[6+6+6]

Q2) Compare and contrast between ISO 9001 and ISO 9004. In the context of the
TQM, which ISO is preferred? Why? Explain. Discuss “ Documentation and
Control of Records” in the context of ISO 9001; with proper examples from
a construction organisation. [4+4+8]

03) Discuss advantages of PEB over other types of building construction methods.
With a flow diagram explain the complete process of adopting PEB technology.
[8+8]

Q4) Schematically, explain the concept of the “ fast track construction”. Discuss

the risks and returns associated with the above method. Explain concept of
“GMP” with an example. [4+8+4]

PT.O



SECTION-II

05) Explain the 4 types of relationships as classified between the client and the
contractor. Discuss the positives / negatives associated with each relationship.
Discuss the merits of project partnering concept with a case study. [8+2+8]

06) Conduct a SWOT analysis for the present status/ conditions w.r.t the “Indian
Infrastructure Development” in detail and document the results in the format
of the SWOT matrix. Discuss the advantages of conducting the SWOT
analysis. [12+4]

07) Elaborate the roles of the following human resources appointed by a reputed
contracting firm and discuss the various competencies required for
performance of each role effectively.

a) Project Manager.

b) Senior Engineer (Quality Control and Assurance) [8+8]

08) Discuss the following: [4+4+4+4]
a) Skills Development program of HRD ministry.
b) Lasseiz Fairre format of leadership.
c) Project Influence — Cost relationship over the life cycle.

d) Competancy mapping and assessment.

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

P3263

[Total No. of Pages : 2

[4660] - 180
ML.E. (Mechanical -Automotive)
AUTOMOBILE AIR CONDITIONING
(2010 Course) (Elective - IT) (Semester - I) (502303 C)

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

D
2)
3)
9

3
6)

Q1) 2)

b)

Q2) a)

b)

Answer three questions from section I and three questions from section I1.
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.

Use of logrithmic tables, slide rule, mollier charts, non programmable electronic
pocket calculator is allowed.

SECTION -1

Explain Bell Coleman cycle. Derive the expression for COP of Bell
Coleman cycle. [8]

List the various psychrometric processes. Present the analysis of any
two process with schematic diagram and psychrometric chart. [8]

Discuss the various refrigerants for automotive air conditioning. Explain
its characteristics. [8]

Classify the compressors used in refrigeration systems. What is the
selection criteria for compressor in automotive air conditioning? [8]

03) A minibus with seating capacity of 18 passengers is to be maintained at 24 °C
DBT and 50% RH. The outdoor conditions are 38 °C DBT and 27 °C WBT.
With appropriate assumptions do the cooling load calculations for minibus
and determine GTH.

If the cooling coil surface temperature is maintained at 10°C and coil BF is
0.15. Determine air supply temperature, cmm of air, and SHF for cooling coil.

[18]
PT.O.



04) a)

With neat schematic, explain air conditioning system for passenger cars.[10]

b) Explain the equal friction method for duct design. [6]
SECTION - 11
05) a) Explain how the supply and return air outlets are selected for an air
conditioning system. [8]
b) A 15mlong duct passes air at the rate of 1.5 m?/s. If the friction factor is
0.005, calculate the pressure drop in the following cases: [8]
i)  when the duct is circular of diameter 300 mm
i)  when the duct is of 300 mm square section
iii) when the duct is of 400 mm % 250 mm cross section
06) a) Whatis infiltration and ventilation loads? How these loads are calculated
during cooling load estimation? [8]
b) Classify the air conditioning systems. Explain any one in detail. [8]
Q7) a) What are the various types of filters used in an air conditioning systems?
Explain HEPA filter in detail. [8]
b) What are the common troubles found in automobile air conditioner?
Discuss the possible remedies for the same. [8]
08) Write short note on any three: [18]
a) Fan characteristics curve.
b) Sound control in air condition systems.
c) VAV air conditioning system.
d) Airwasher.

+ 4+ + +
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Total No. of Questions : 8] SEAT No. :

P3309 [Total No. of Pages :2
[4660] - 181
M.E. (Mechanical) (Automotive Engg.) (Semester - II)
AUTOMOTIVE FUELS AND EMISSIONS
(2008 Pattern)

Time : 3 Hours] [Maximum Marks : 100

Instructions to the candidates:
1) Attempt any three questions from each section.
2)  Neat diagrams must be drawn wherever necessary.
3)  Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

SECTION -1
Q1) a) Determine enthalpy of combustion of gaseous propane at 25°C and 1
atm. Using enthalpy of formation data. [10]

hf (CO,) =-393520 kJ/Kmole
hf (H,0) = - 285830
hf (Propane) =— 103850 kJ/Kmole

b) What is enthalpy of combustion? How does it differ from the enthalpy

of reaction? [6]
02) a) Explain normal and abnormal combustion in SI engine. [8]
b) Discuss following terms in connection with surface ignition. [8]

i) Runon
i) Runaway
i)  Wild ping
iv) Rumble

03) a) Discuss different properties of ethanol and methanol and compare them
with gasoline. Why blends of either ethanol or methanol are preferred
over pure alcohol fuels. [10]

b) Describe the changes required to be made in diesel engine to run on
CNG fuel. [6]

P.T.O.



04) Write short notes on : [18]

a) Octane and Cetane rating.
b) Fugacity and Activity.
c) Chemical equilibrium.
SECTION - 11
05) a) What are the bad effects of emissions on human health, animals and
crops? [10]
b) Discuss in detail greenhouse gas emissions. [6]
06) a) Explain and compare two way catalytic converter, three way catalytic
converter and Noble metal catalytic converter. [8]
b) Explain emissions and drivability in case of petrol as well as diesel
engines. [8]
Q7) a) Whatare the main constituents of exhaust emission from petrol engines?
Discuss the various factors affecting the exhaust emission? [10]
b) Discuss the emissions from diesel engines and explain briefly how it can
be controlled. [6]
08) Write notes on : [18]
a) BS I and BS IV norms.
b) Charcoal Canister Control for Evaporative Emission Control.
c) Emission inventory.

*060
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Total No. of Questions : 10] SEAT No. :

P3419 [Total No. of Pages : 2
[4660] - 182
M.E. (Mechanical Engineering)
AUTOTRONICS

Automotive Engineering
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any 3 questions from each section.

2) Answer 3 questions from Section - I and 3 questions from Section - I1.

3) Assume suitable data, if necessary.

SECTION -1

Q1) a) Explain what is meant by Engine Management System List down the

components of EMS. [8]

b) Write a note on Vehicle Motion Control. [8]

02) a) Explain principle of operation of crank angle position sensor. [8]
b) Write a note on Vehicle speed sensors. [8]

03) a) What is meant by MPFI and its advantageous over convention fuel
injection. [8]

b) Why spark timing is important and how electronic spark timing is

achieved? [8]
04) a) Why warm up control is important and how it is achieved? [8]
b) Write a note on on-board diagnostics. [8]

PTO.



Q5) Write a Note on any three : [18]
a) Detonation Sensors.
b) Electronic Management of Chasis System.
c) Engine Control Unit.

d) Exhaust Emmission Control.

SECTION - 11
06) a) Significance of mirros in Safety of Automobile. Explain. [8]
b) List down dash board instruments and explain in brief. [8]
Q7) a) Explain working of Cruise Control System. [8]
b) Explain "Significance of seat belts in Automotive safety". [8]

08) a) How sensors and actuators are integrated in Automotive Control System,
Explain with appropriate block diagram. [9]

b) Write a note on digital control system used in Automotive. Explain
advantageous over conventional control system. [9]

09) a) Explain How electromagnetic compatibility is achieved in dash board

instruments. [8]
b) Write a note on Security and warning system in Automotibles. [8]
Q10) Solve any three : [16]

a) Automotive telematics.

b) Airbag System.

c) D.C. Generator and Alternator.
d) Starter Motor.

POO®
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P3264 [4660]-183 [Total No. of Pages :2

M.E. (Mechanical) (Automotive Engineering)
FUNDAMENTALS OF VEHICLE DYNAMICS
(2008 Course) (Semester - IT) (502308)

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

1) Que. Nos. 4 & 8 are compulsory. Attempt any two questions from Q. No. 1, 2, 3 &
any two questions from Q. No. 5, 6, 7.

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

4) Figures to the right indicate full marks.

5) Use of non programmable electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1

Q1) a) Whatdo you understand by ride perception and what are the ride excitation
sources. [6]

b) The sprung parts of a passenger car weigh 9.5 kN and the unsprung
parts weigh 850 N. The combined stiffness of the suspension springs is
41.5 kN/m and that of the tires is 551.3 kN/m. Determine the two natural
frequencies of bounce motion of the sprung and unsprung mass. [10]

02) A vehicle is treated as two degree freedom system in bounce and pitch mode.
The mass of the vehicle is 1350 kg and its radius of gyration is 1.3 m. The
stiffness of the front suspension is 135 kIN/m and that of rear suspension is
155 kN/m. Center of gravity of the vehicle is 1.4 m from front, 1.2 m from
rear wheel and 0.6 m above ground. Find the natural frequencies and mode
shapes. [16]

03) Explain constant radius and constant speed test for determining handling
characteristics of vehicle. [16]

PT.O.



Q4) Write short notes: [18]
a) ISO Standard for Human Response to vibrations.
b) Characteristic and Critical speeds.

c) Natural frequency and damping in yaw.

SECTION -I1

05) A passenger car weighs 19 kN and has a wheelbase of 2.5 m. The CGis 1.2 m
behind the front axle and 0.53 m above ground level. The braking effort
distribution on the front axle is 65%. The coefficient of rolling resistance is
0.017. Determine which set of the tires will lock first on two road surfaces:
one with a coefficient of road adhesion p=0.83, and the other with u=0.23.

[16]

06) A front engine vehicle has a mass of 1900 kg and a wheelbase of 2.5 m. The
distance between the center of gravity of the vehicle and the front axle is
1.2m. The cornering stiffness of each of the front tires is 40 kN/rad and that
of the rear tires is 38 kN/rad. The average steering gear ratio is 20. Determine
the yaw velocity gain and the lateral acceleration gain of the vehicle with respect
to the steering wheel angle for speed upto 100 km/hr. [16]

Q7) A quarter car vehicle model has a mass of 275 kg stiffness of suspension
spring is 41 kN/m, damping factor 0.63. The road profile is approximated as
sine wave of amplitude 55 mm and wavelength 1.8 m estimate [16]

a) Critical speed of the vehicle

b) Amplitude of steady state motion of vehicle mass when vehicle is driven
at critical speed

c) Amplitude of steady state motion of mass when the vehicle is driven at
40 km/hr.

08) Write short notes on: [18]
a) Automobile suspension modelled as single dof system and its applicability.
b) Acceleration response of road vehicle in yaw.

c) Force-speed response of damper.

EEE
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P3265 [Total No. of Pages :3
[4660]-184

ML.E. (Mech.-Automotive)
NOISE, VIBRATIONS AND HARSHNESS

(Elective-III) (2008 Course) (Semester-II) (502309 A)
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 whenever necessary.

4) Figures to the right indicate full marks.

5) Use of electronic poket calculator is allowed.

6) Assume suitable data if necessary.

SECTION-I

Q1) a) What are the different interior noise sources in vehicle? [8]

b) Describe the different types of accelerometer mounting for vibration
measurements with their advantages and disadvantages. [8]

02) a) Explain propagation of sound, reflection of sound, absorption of sound
and refraction of sound? [8]

b) A simply supported beam of 1 m length and 50 mm in 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 250GN/m?. [8]
03) a) Explain the Pass by Noise measurement technique of Vehicle. [8]
b) Explain Sound power level and sound intensity level. [8]

PT.O.



04) 2)

Explain effect of noise on human beings and what are noise specifications

for generator sets, fire crackers and household articles. [8]
b) Explain why noise source identification is required and what the different
methods are available? [8]
05) Write short notes on any three of the following;: [18]
a) Importance of NVH.
b) Digital Signal Processing.
c) Noise Dose Meter.
d) Sound intensity probe P-P.
SECTION-II
06) a) Explain in detail different sound fields and state its significance. [8]
b) What do you mean by sound intensity mapping? What is its significance
in NVH? 8]
Q7) a) Frequency spectrum analysis of the noise output of the machine using
one-octave band pass filters gave the following results: [8]
Central frequency (in Hz)|125| 250 | 500 {1000 { 2000{ 4000|8000 {16000
SPL (in dB) 70 |71 |84 [86 |8 |77 |64 |66
Calculate the overall sound pressure level?
b) Explain Structure borne noise and Air borne noise in car. [8]
08) a) Explain Autocorrelation, Cross correlation, Auto spectrum, Cross
spectrum. [8]
b) What do you mean by Modal Analysis? What are the different parameters

are obtained by Experimental Modal analysis and explain their significance.

8]
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Q9) 2)

What are the Different types of Sound Absorbers are used?

b) Explain the working of Helmholtz resonator type Muftler.

Q10)Write short notes on any three of the following:

a)
b)
c)
d)

Sound insulation.
Acoustic Holography.
Anechoic chamber and Reverberation chamber.

Beam forming technique.

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

P3310 [Total No. of Pages :2
[4660] - 185
M.E. (Mech. Automotive) (Semester - II)
AUTOMOTIVE MATERIALS

(Elective - III) (2008 Pattern)

Time : 3 Hours] [Maximum Marks : 100

Instructions to the candidates:
Solve any three questions in Section - I and Section - II.

SECTION -1
Q1) a) Describe effect of following alloying elements on properties of steel.[6]

i)  Chromium
i)  Nickel
i) Tungsten

b) Describe properties and applications of important Titanium alloys used
in automotive engineering. [6]

c)  Wirite short note on ‘Use of Aluminium alloys in automotive engineering’.[6]

Q2) a) Whatis significance of TTT diagram? How TTT diagram for AISI 1080

steel is plotted? Draw this diagram with all details. [8]

b) Compare carburising and nitriding processes. Write applications of these
processes in automotive engineering. [8]

03) a)  Write short note on ‘Manufacturing of Aluminium alloys’. [8]

b) Listthe components used in automobile industries which are manufactured
by powder metallurgical technique. Write details of steps involved in
manufacturing of any one such component by powder metallurgical
technique. [8]

04) a) Write properties and applications of following engineering polymers. [8]

) PMMA
i) PTFE
iy ABS

iv) Phenol formaldehydes
PT.O.



05)

06)

Q7)

08)

b)

a)

b)

b)

Write down list of metal matrix composites and ceramic matrix composites
used in automotive engineering. Describe any one of them in detail. [8]

SECTION - 11

Compare compression moulding and reaction injection moulding method
to manufacture plastic components. Describe Reaction Injection moulding
process. [8]

Write short note on following [8]
i)  Sound Insulating materials.
i)  Automotive glasses

What is the philosopy used in design against fracture of materials?
Describe crack propogation modes in materials. [8]

List methods use to prevent corrosion. Describe one of them in details.[8]

Differentiate between testing and characterization of materials. Write short
note on TQM. [8]

Which mechanical properties are important in selecting material for spring.
List some of the materials used for springs in automotive engineering.[8]

What are antifreeze engine coolants? List antifreeze engine coolants and
describe their mechanism of working. [6]

Write details of design considerations in selection of materials for
following automotive components. [12]

i)  Cylinder head
i) Pistonring
iii) Clutch Plate

*000

[4660] - 185 2



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

P3311 [Total No. of Pages : 2
[4660] - 187
M.E. (Mechanical) (Automotive Engineering)
COMPUTATIONAL FLUID DYNAMICS
(2008 Pattern) (Theory)

Time : 3 Hours] [Maximum 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 answer books.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

SECTION -1
Q1) For a fluid flow, derive from the first principles.
a) The differential form ofthe continuity equation. [6]
b) The differential form of the momentum equation. [12]

Q2) Present the algorithm for Alternating Direction Implicit (ADI) scheme for
solving two dimensional transient heat conduction equation. What is the main
advantage of this scheme? [16]

03) a)  Write a short note on unstructured meshes. [8]

b) How are the partial differential equations classified mathematically? Give
example of each type. [8]

04) For one dimensional transient conduction, formulate the finite difference

equation in implicit form, explicit form and Crank Nicholson form. [16]
SECTION - 11
05) Explain
a) The Lax - Wendroff Technique [9]
b) MacCormack’s Technique [9]

P.T.O.



Q6) Describe pressure correction method for solution of Incompressible Couette
Flow. [16]

Q7) Present the algorithm for CFD solution of subsonic - supersonic isentropic
nozzle flow. [16]

08) Describe the numerical solution of Prandtl - Meyer expansion wave flow
field. [16]

*060
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Total No. of Questions : 8] SEAT No. :

P3266

[4660] - 188 [Total No. of Pages : 2
ML.E. (Mechanical-Automotive Engineering)
AUTOMOTIVE CHASSIS DESIGN

(2008 Course) (Semester -II) (Elective - IV) (502310-B)

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

D
2)
3)
9
3
6)

0l) a)

b)

02) a)

b)

03) a)

b)

Answer three questions from Section - I and three questions from Section - I1.
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 logarithmic tables, slide rules and electronic pocket calculator is allowed.
Assume suitable data, if necessary.

SECTION -1

What are the general characteristics of a vehicle suspension system?
What conditions must be satisfied in suspension of a modern day car.
Explain with the help of neat sketches. [8]
Design a close coiled helical compression spring for a service load ranging
from 2250 N to 2750 N. The axial deflection of the spring for the load
range is 6mm. Assume aspring index of 5. The permissible shear stress
intensity is 420 MPa and modulus of rigidity, G = 84 kN/mm?.

Neglect the effect of stress concentration. Draw a fully dimensioned
sketch of the spring, showing details of the finish of the end coils. [8]

Explain with the help of neat sketches different types of steering column.

[8]
Describe with the help of sketches, working of independent wheel
suspension system of a modern car dealing with high acceleration, peak
speed and high cornering speed. [8]

With the help of neat diagram explain the working and construction of

disc brake. [8]
Explain with the help of neat sketch servo-power assisted braking
systems. [8]

PTO.



04) Write short note on the following (Any three). [18]

a) Active suspension.
b) Variable rate spring.
c) Steering characteristics.
d) Apportioning Valve.
SECTION - 11
05) a) Explain with the help of neat sketch vacuum brakes. [8]
b) Why brake shoe adjustment is required? Explain Lockheed heavy duty
brake adjusting mechanism. [8]
06) a) What are the advantages and disadvantages of Tubeless Tire with respect
to conventional tires? [8]
b) Explain tyre construction with help of neat sketch. [8]
Q7) a) With the help of neat sketch explain working of six wheeled vehicle.
Discuss its application and the method of calculating wheel torque on
different wheels. [8]
b) Explain spring stresses in rigid six wheelers. [8]
08) Write short note on the following.(Any three). [18]
a) Dual brake.
b) Tread design.
c) Retrading and manufacturing of tyres.
d) Scammell articulated trailer.
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Total No. of Questions : 8]

SEAT No. :

P2233 [4660] -190 [Total No. of Pages : 4

ML.E. (Mechanical) (Energy Engg.)
ADVANCED ENGINEERING MATHEMATICS
(2012 Pattern) (Semester -I) (502501)

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

D
2)
3)
9
)
6)

0l) a)

b)

Q2) a)

b)

Answer three questions from section I and three questions from section I1.
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 logarithmic tables, electronic pocket calculator is allowed.

Assume suitable data, if necessary.

SECTION -1
d’ d
Find series solution of differential equation (1+ X’ ) d_le + X d—i -y=0,
9]
With usual notation for Bessel’s polynomial prove that
D3, (0=(-1)J, (). [5]
.o d n n
i) 5 [0 =X 3, (9. [4]

Use method of Frobenius to find solution of differential equation  [8]

8x’y"+10xy —(1+x) y=0

/ 2 .
With usual notations prove that J, (X) = x sn X, [8]
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03) a)

b)

04) 2)

b)

05) a)

b)

Prove following recurrence relation for Legendre’s polynomials. [8]

i) np,()=xp,(¥)-p., (9
Find the eigen values and eigen functions of Stram-Liouvilles problem
where real number A >0,& Y+ Ay=0, y(0)=0, Yy (7)=0. [8]

Explain D’ Alembert method for finding solution of wave equation

2’u  ,dUu

=C
ot? ox’
) ux0)="~f(x

i) u (x,0)=9(x)

A rectangular plate with insulated surface is 10cm wide and so long
compared to its width that it may be considered infinite in length without
introducing an appreciable error. If the temperature of short edge y =0

subject to [8]

20x ,for0<x<5

given by y =
{20 (10-x), for 5<x<10

and two long edges x = 0, x = 10 as well as other short edge are kept
0°C, prove that the temperature u at any point (X, y) is given by

- __1\n+1 _ _(2n-Yry
U 8020 - sin (2n-1Drxx o o 8
z° n1(2n-1) 10 '

SECTION - 11

Find Fourier series expansion of f (X) = ‘X‘, — 1 < X< and hence show

7~ 1 1 1
that§=1—2+§+§+ ...... [9]

A rod of length / with insulated sides is initially at a uniform temperature
u . Its ends are suddenly cools to 0°C and are kept at that temperature.
Find The temperature function u(x,?). [9]
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06) a)  Using inverse Fourier sine transform, find {x) if F, (A)=—. [8]

b) Define
1)  Linear Transform

i) Regular Transform

If T:R®* = R?isdefined by T (X, Y, 2)=(X+ y+ z 2x+ 3y + 2), show

that T is linear transform. Justify your answer. [8]
Q7)a) If ?;sz =’ g:j represent the vibrations of a string of length / fixed at

both ends, find the solution with boundary conditions. [8]

i) u(Ot=0

i) u(l,00=0

Jdu

iv) u(x0=k(Ix=x*), 0<x<I.

b) Explain with examples. [8]
i)  Contravariant tensor
i) Covariant tensor

i)  Mixed tensor

, Jdu_d%u
08) a) Use Fourier transform to solve ——=

ot ox®’

O< X< oo, +>0

subject to [8]
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) U (% 0)= X,1f O<x<1
) " 70.if x>1
i) [u(xt)]<M

b) Show that every tensor can be expressed as the sum of a symmetric and
skew- symmetric tensors in pair of covariant and contravariant indices.[8]
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Total No. of Questions : 8]

SEAT No. :

P3313 [Total No. of Pages : 4
[4660] - 192
ML.E. (Mechanical) (Energy Engineering)
ENERGY CONVERSION SYSTEMS
(2008 Pattern) (Semester - I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D
2)
3)
4)
5)
6)

Q1) 2)
b)

02) a)

b)

Answers to the two sections should be written in separate answer books.
Answer any three questions from each section.

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
Write classification of energy sources. [8]
Write a short note on pressure velocity compounding. [8]

At alocation for a hydroelectric plant, the head available (net) was 335 m.
The power availability with an overall efficiency of 86% was 15500 kW.
The unit is proposed to run at 500 rpm. Assume Cv = 0.98, ¢ = 0.46,
Blade velocity coefficient is 0.9. If the bucket outlet angle proposed is
165°. Check for the validity of the assumed efficiency. [8]

An open cycle gas turbine is equipped with intercooling, reheat and
regeneration arrangement. The H.P. turbine is used for compressor drive
and L.P. turbine for output. The specific output of the installation is
150kW/kg/s and overall thermal efficiency of 32%. The following data
refer to this installation.

Pressure ratio in each compressor stage = 3, Isentropic efficiency
in each compressor stage = 0.87, Isentropic efficiency in H.P. turbine = 0.87,
Isentropic efficiency in L.P. turbine = 0.82, Pressure loss in air side of heat
exchanger = 6% of entry pressure, Pressure loss in intercooler = 3% of
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entry pressure, Pressure loss in reheater = 6% of entry pressure, Turbine
inlet temperature (for both) = 1030K, Atmospheric temperature = 288K,
H.P. compressor inlet temperature = 298K,

Calculate the permissible pressure drop on the gas side and
effectiveness of heat exchanger. Also calculate the mass flow rate of the
air required to produce 60MW. [8]

03) The following are the data collected for a boiler using coal as the fuel. Find
out the boiler efficiency by indirect method. [16]

Fuel firing rate = 5599.17 kg/hr

Steam generation rate =21937.5 kg/hr
Steam pressure = 43 kg/cm?(g)

Steam temperature =377 °C

Feed water temperature = 96 °C

%CO, in Flue gas = 14

%CO in flue gas = 0.55

Average flue gas temperature = 190 °C
Ambient temperature =31 °C

Humidity in ambient air = 0.0204 kg / kg dry air
Surface temperature of boiler = 70 °C
Wind velocity around the boiler = 3.5 m/s
Total surface area of boiler = 90 m?

GCV of Bottom ash = 800 kCal/kg

GCV of fly ash =452.5 kCal/kg

Ratio of bottom ash to fly ash =90:10
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Fuel Analysis (in %)

Ash content in fuel = 8.63

Moisture in coal =31.6

Carbon content = 41.65

Hydrogen content = 2.0413

Nitrogen content = 1.6

Oxygen content = 14.48

GCV of Coal =3501 kCal/kg

04) Attempt any three : [18]

a)

b)

The outer diameter of a Francis runner is 1.4 m. The flow velocity at inlet
is 9.5 m/s. The absolute velocity at the exit is 7 m/s. The speed of
operation is 430 rpm. The power developed is 12.25 MW, with a flow
rate of 12 m?/s. Total head is 115 m. For shockless entry determine the
angle of the inlet guide vane. Also find the absolute velocity at entrance,
the runner blade angle at inlet and the loss of head in the unit. Assume
zero whirl at exit. Also fluid the specific speed.

The head available at a location was 1500 m. It is proposed to use a
generator to run at 750 rpm. The power available is estimated at 20,000
kW. Investigate whether a single jet unit will be suitable. Estimate the
number of jets and their diameter. Determine the mean diameter of the
runner and the number of buckets.

In an impulse 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.
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Find:

i)  Isentropic heat drop.

i)  Energy lost in the nozzles and in moving blades due to friction.
i) Energy lost due to finite velocity of steam leaving the stage.

iv) Mass flow rate.

v) Power developed per stage.

vi) Diagram and stage efficiency. Take: Nozzle efficiency = 92%
Blade angles at inlet = Blade angles at out let Speed = 3000 rev/min.

d) Explain the operating principle of a heat pump with examples.
SECTION - 11
05) a) Explain capacity of the compressor and various efficiencies of the
compressor. [8]
b) Describe benefits of Waste Heat Recovery with an example. [8]
06) a) Write in detail compressed air distribution system. [8]
b) Explain in brief flow control strategies in case of fans and types of fans .
8]
Q7) a) What is NPSH of a pump and effects of inadequate NPSH? [8]
b) List the factors affecting cooling tower performance. And explain types
of cooling towers. [8]
08) Attempt any three : [18]
a) Differentiate between fans, blowers and compressors.
b) Explain Steam Turbine Cogeneration systems.
c) Factors affecting selection of Diesel Generating system.
d) Write detail classification of pumps.
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Total No. of Questions : 8] SEAT No. :
P3314

[Total No. of Pages : 2
[4660] - 193
ML.E. (Mechanical) (Energy Engineering)

NUCLEAR MATERIALS AND REACTOR FUNDAMENTALS

(2012 Pattern) (Elective - I) (Semester - I)

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

D
2)
3)
4)
5)
6)

Q1) 2)

b)

02) a)

b)

03) a)

b)

Answers to the two sections should be written in separate answer books.
Answer any three questions from each section.

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

List and explain four variables typically involved in a reactivity balance.

8]

Explain why a startup neutron source may be required for a reactor. [8]

Plot the radioactive decay curve for nitrogen-16 over a period of 100
seconds. The initial activity is 142 curies and the half-life of nitrogen- 16
is 7.13 seconds. Plot the curve on both linear rectangular coordinates
and on a semi-log scale. [8]

Why uranium-235 fissions with thermal neutrons and uranium-238 fissions
only with fast neutrons? Explain in detail. [8]

Explain the fission process using the liquid drop model of a nucleus.|8]

Describe the curve of Binding Energy per Nucleon versus mass number
and give a qualitative description of the reasons for its shape. [8]
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04) 2)

b)

05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)

b)

State the conservation laws that apply to an elastic collision between a
neutron and a nucleus. [9]

Describe the following processes: [9]
i)  Alpha decay

i) Beta-minus decay

iii) Beta-plus decay

iv) Electron capture

SECTION - 11

Define the following terms: [9]
i)  Reactor period

i)  Doubling time

i) Reactor startup rate

Describe the relationship between the delayed neutron fraction, average
delayed neutron fraction, and effective delayed neutron fraction. [9]

What is the purpose of control rod and moderator in nuclear reactor?
Explain various types of control rods and moderators. [8]

Explain the following terms. [8]
i)  Burnable poison
i)  Non-burnable poison

i) Chemical shim

Explain various grades of enriched uranium and their applications. [8]

What is In-situ leaching? Explain in detail. [8]

Differentiate between Boiling water reactor (BWR) Pressurized heavy
water reactor (PWR) with neat sketch. [8]

How nuclear fuel rods are manufactured? Explain in detail. [8]
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Total No. of Questions : 8] SEAT No. :
P2234

[4660] - 198 [Total No. of Pages : 2
M.E. (Mechanical) (Energy Engineering)
NON CONVENTIONAL ENERGY SOURCES

(2012 Pattern) (Semester - I) (502505 - C) (Elective - II)

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

D
2)
3)
9
3

6)

Ql) a)

b)

Q2) a)

b)

03) a)

b)

Answer any three questions from each section.

Answer 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 table, slide rule Mollier charts electronic pocket calculator and
steam table is allowed.

Assume suitable data, if necessary

SECTION -1

What do you mean by non-conventional energy resources? Discuss
Briefly. [8]

What is insolation? Intensity of solar energy received on earth surface is
much less than the intensity with which it is beamed form surface of sun.
Discuss various factors responsible for the same. [8]

Enumerate the different types of concentrating type collectors. Describe
a collector used in power plant for generation of electrical energy. [8]

Derive the collection efficiency for a cylindrical parabolic concentrator
system. [8]

What is principle of collection of solar energy used in a non-convective
solar pond? Describe a non-convective solar pond for solar energy
collection and storage. [8]

Describe briefly the different methods of producing hydrogen from solar
energy. [8]

PTO.



04) Write short notes on any three of the following. [18]

a)  Solar pumping.
b) Electromagnetic storage
c) Beam and diffuse radiation
d) Components of flat plate collectors.
SECTION - 11
05) a) What is mean by energy plantation? What are the advantages and
disadvantages? [8]
b) Describe the factors affect the size of biogas plant. Describe the materials
used for biogas generation. [8]
06) a)  What are the advantages of vertical axis machines over horizontal type?
Describe a rotor for relatively low velocity wind. [8]
b) Derive the expression for maximum power developed due to wind. [8]
Q7) a) Describe the characteristics of materials used for different components
of power plant utilizing the geothermal energy. [8]
b) With the help of neat diagram explain the construction, working and
characteristics of a vapor dominated geothermal power plant. [8]
08) Write short notes on any three of the following. [18]
a) Prospects of Geothermal energy in context to India.
b) Savonius rotor.
c) Wet fermentation and dry fermentation.
d) Sources of geothermal pollution.

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

P3315 [Total No. of Pages : 2
[4660] - 199
ML.E. (Mechanical) (Energy Engg.) (Semester - II)
CONVECTIVE HEAT TRANSFER
(2012 Pattern)

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) Assume suitable data, if necessary.

6) Use of calculator is allowed.

SECTION -1

Q1) a) Explain methods to find heat transfer coefficient practically in convection.

8]

b) Using dimensional analysis establish a relation between Nusselt, Prandtl
and Grashof numbers. [8]

02) a) Along20cm diameter cylindrical shaft made of stainless steel 304 comes
out of an oven at a uniform temperature of 600 °C. The shaft is then
allowed to cool in an environment chamber at 200 °C with an average
heat transfer coefficient of 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. (k = 14.9 W/m-K, Cp =477 J/kgK, p = 7900 kg/m?). [10]

b) Explain Combined Forced and Free Convection mode of heat transfer.[6]

03) a) Derive the differential form of convection continuity equation. [8]

b) Explain physical significance of dimensionless terms in convection. [8]
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04) Write a short note (Any Three) : [18]

a) Combined Convection and Radiation in Flows
b) Single Phase Forced Convection in Micro-channels
c) Gas Flow in Micro-channels
d) Physical mechanism of boundary layer development over flat surface
and circular tubes
SECTION - 11
05) a) Explain in detail flow boiling in vertical tube under forced convection.[§]
b) Explain advantages and applications of micro-channel heat transfer. [8]
06) a) A horizontal steam pipe of diameter 20cm runs through a large room
and is exposed to air at a temperature of 20°C. The pipe surface
temperature is 180°C. Find the flow of heat per meter length of the
pipe by convection and radiation. Take emissivity of pipe surface as
0.8, Use correlation. Nu = 0.53 (Gr.Pr)". [8]
b) Derive equation for counter flow heat exchanger using LMTD method.[8]
Q7) a) Explain forced convection Boiling in detail. [8]
b) Explain film-wise drop-wise condensation and their correlations.  [8]
08) Write a note (Any Three) : [18]
a) Atmospheric and Solar radiation.
b) Pool Boiling Curve.
c) Micro-channel heat sinks.
d) Micro Heat Pipes and it’s applications.

Table: Properties of Air

Temperature (°C) | v (m%s) | K (W/mK) [ Pr [p(Kg/m®) |Cp(KJ/KgK)

100 23.13x10°%| 3.208x10% | 0.688 | 0.946 1.009
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Total No. of Questions : 8] SEAT No. :
P2235

[4660] - 200 [Total No. of Pages : 4

ML.E. (Mechanical) (Energy Engineering)
ENERGY SYSTEMS MODELLING AND ANALYSIS
(2012 Course) (Semester - II) (502509)

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) Assume suitable data, if necessary.

SECTION -1

Q1) a) Given the data table, fit the polynomial equation of the form
y=ax’ +bx+c. 8]

x |1 |3 |4 7

y | 1.5145] 95| 255

b) Giventhe data table, estimate value of y at x = 3.5 using suitable method.

[8]

v | 10| 15| 38| 79| 134

Q2) a) Find the root of the equation f(X)=9x’+ 4x-10 between [0 to 3] by
any suitable method. [8]

b) Explain “Information Flow Diagram” with suitable example. [8]

03) a) A firm has devided its marketing area into three zones. The amount of
the sales depends on number of salesmen in each zone. The firm has
been collecting the data regarding sales and salesmen in each area over a
number of past years. The information is summarized in the table. For the next
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year firm has only nine salesmen and the problem is allocate these salesmen

to three different zones so that total salesmen are maximum. [8]
No. of Profit in Thousands of Rs.
Sales men Zonel | Zone?2 | Zone3

0 30 35 42
1 45 45 54
2 60 62 60
3 70 64 70
4 79 72 82
5 90 82 95
6 98 93 102
7 105 98 110
8 100 100 110
9 90 100 110

b) Use Kuhn-Tucker conditions to solve following nonlinear programming
problem. 8]

Maximize Z = 7x* — 6X + 5Y?

Subject to conditions X+ 2y <10,
X—3y<9,
X, y=0.

04) Attempt any three. [18]
a) Explain modelling of Heat exchanger (a counter flow heat exchanger).
b) What are the steps in model development?
c) Find value of y at x =2.5.

x [2]3 415
y |2 | 45] 8| 125
Use Lagrange Interpolation Method.
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d)

05) a)

b)

06) a)

b)

Q7) a)

b)

Maximize Z = 2x + y by using Graphical method

Subject to X+ Y <6,
X—y<2
Xx—2y<1
X, y=0.

SECTION - 11

Check Sensitivity Analysis for following problem. [8]
Maximize z=4x, + 3X, + 6X,
Subject to 2X + 3X, + 2x, <440

4x + 3%, <470
2X +5x, <430

X, X, X, = 0.
Solve the above problem by using Simplex method. [8]

A company wants to design a heat exchanger. Explain your own objectives

and constraints for this problem with reason. [8]
Explain in detail various types of thermal systems. [8]
Explain in detail following terms: [8]

i)  Compound amount factor

i) Present worth factor

i) Present worth of money

iv) Future worth of money

v) Inflation

Compute »(0.5) using R-K second order method. Take # = 0.1. Given

% =2x> +12x* — 20x+8.5, y(0) =1, 8]
X
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08) Attempt any three. [18]

a) Solve by Euler’s method & estimate 3(0.5) of the following equation
with 2= 0.25.

dy

—=y+sn(x), y(0)=2.
dx

b) Explain any two cases on optimization of energy systems in detail.

c) Explain discounted cash flow method and any one energy system.

d) Given the equation y'(x)=2y/x with y(1) = 2. Estimate )(2) by using
R-K fourth order method.

r £ 13
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P2665 [Total No. of Pages :2

[4660]-201
M.E. (Mechanical Engineering) (Energy Engineering)
ENERGY MANAGEMENT

(2012 Pattern) (Semester-II) (502510)

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 indicates full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION-I
Q1) a) Explainneed of energy management. [8]

b) Explain the various types of sources of energy in world energy market.

8]
02) a)  What are the three phases of energy audit and explain each phase. [8]

b) What are the roles of energy manager and energy auditor in energy
management program. [8]

03) a) Mention the methods of finding efficiency of a boiler? Comment on their

merits and limitations. [8]
b) What are the losses considered in the direct method? [8]
04) Write a short note on (any three): [18]

a) Energy management team.
b) Energy audit of air compressor.
c) Energy conservation plan for a diary.

d) Instruments used in energy audit.
PT.O.



SECTION-II

05) a) Whatare different types of Motors? Explain in detail the energy efficiency
improvements in Energy Efficient Motors. [8]
b) Discuss how selection and location of transformer affect the power factor.
8]
06) a) Discuss the need for waste heat recovery? [6]
b) Give details on the working principle of recuperators with diagram and
also mention its applications. [10]
07) a) Explain in brief about the management of spent fuel. [8]
b) Explainin brief: [8]
i)  Fundamental processes for the evaluation of waste management
systems.
ii)  Safety assessment waste disposal facilities.
08) Write a short note on (any three): [18]
a) Efficiency testing of electric motors.
b) Power factor improvement and benefits.
c) Heat pipe.
d) Energy efficient refrigeration system.

RN
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[4660]-202
M.E. Mechanical (Energy Engineering)
a-RADIATION SAFETY AND SHIELDING
(2012 Pattern) (Semester-11) (Elective-III) (502511)

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

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

2) Answer any three questions from each section.

3) Neat diagram must be drawn wherever necessary.

4) Figures to the right side indicates full marks.

5) Use of calculator is allowed.

6) Assume suitable data, if necessary.

SECTION-I
Q1) a) Write a note on disposal of radioactive waste. [8]
b)  Write note on application areas of radiations. [8]

Q2) a) What is ‘Photon Attenuation’ list different techniques to obtain the

required X-ray. [8]

b)  Write a note on natural and man-made radiation sources. [8]

03) a) Whatisradiation and explain ionizing radiation? [8]
b) Explain control methods for ionizing and non-ionizing radiation. [8]

04) Write short note on (any three): [18]

a) Braggcurve.
b) ALARA and BAT Principle.
c) Equivalent dose and effective dose.

d) Any one Nuclear Disaster in past.

P.TO.



SECTION-II

05) a) What do you mean by radio logical or nuclear emergency? Explain in
brief'its classification. [8]
b)  Write note on ‘ surface contamination’. [8]
06) a) What are different ways to protect against radiation exposure? [8]
b)  What are principal technical requirement for radiation safety design. [8]
Q7) a) Write a note on protection against radiation exposure. [8]
b) Write a note on standards of radiation protection. [8]
08) Write note on (any three): [18]
a) Kerma (K).
b) Quality factor.
c) IAEA standards for safety design.
d) Safety principles.

L]
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[4660] - 207
ML.E. (Mechanical) (Energy Engineering)
PROCESS STORAGE & DISPOSAL OF NUCLEAR WASTE
(2012 Pattern) (Elective - I'V) (Semester - II)

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

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

2)  Answer any three questions from each section.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right side indicate full marks.

5) Assume suitable data if necessary.

SECTION -1
Q1) a) Which are the sources of nuclear waste? Explain any four. [8]
b) Explain Radioactivity and Radio Nuclides. [8]

02) a) Whatis Photon Attenuation list different techniques to obtain the required x.
8]

b) Explain Long-term behaviour of wastes and containers. [8]

03) a) Write a note on Indian scenario of nuclear waste management. [8]

b) Characterize the radioactive waste approaches to nuclear waste
management. [8]

Q4) Write short note on (Any Three) : [18]
a) Long-Lived Waste Radio Nuclides
b) Short-Lived Waste Radio Nuclides
c) ALARA and BAT principle
d) Process of High Level Waste Handling

PT.O.



SECTION - 11

05) a) Explain Hazards ofillegal dumping of nuclear waste. [8]
b)  Write note on ‘Surface Contamination’. [8]
06) a) Write a note on ‘Nuclear Waste Regulations’. [8]
b)  What are Principal technical requirements for radiation safety design. [8]
Q7) a)  Which are the challenges in nuclear waste management? [8]
b) Explain various liquid waste treatment techniques. [8]
08) Write note on (Any Three) : [18]
a) Long term nuclear waste disposal
b) Effect of nuclear waste on environment
c) Protect against radiation exposure before disposal
d) Pre-Treatment of Radioactive wastes
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[4660] - 209
M.E (Mechanical) (CADME)
ADVANCED MACHINE DESIGN
(2008 Course) (Semester - I)

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

1) Answer any three questions from each section.

2) Figures to the right indicate full marks.

3)  Use of electronic calculator is allowed.

4) Assume Suitable data. if necessary.

SECTION -1

Q1) a) Explain in brief the state of strain at a point. [8]

b) Derive the expression for Airy’s stress function in rectangular coordinate. [8]

02) a) Explain the maximum elastic strain theory. [6]

b) Determine the strain energy release rate for a double cantilever beam with
a>>2h and /> > 2h (shown in Fig. 1), where P is the applied load and
B is the width of the beam. [10]

2h

I+a

Fig.1 Double cantilever beam

Q3) a) Explain Castigliano’s theorems. [8]

b)  Explain the concept of energy balance during crack growth? [8]
PT.O.



04) a) Explain the significance of theory of failure. [8]
b) Explain the Mohr’s theory in detail. [8]
035) Write Short Notes on : [18]
a) Octahedral shearing stress theory.
b) Theory of virtual work and energy.
c) Generalized Hooke’s Law.
SECTION - 11

06) a) Whatis true stress and true strain? Assuming exponential relation for true

stress and true strain, derive the expression to estimate time of rupture.|8]
b) Following creep data at a certain temperature is known. [8]

S, =10.5 MPa g, = 0.012 percent per 1000 hrs

S, =14 MPa €, = 0.025 percent per 1000 hrs

Determine the constants of the hyperbolic sine law and calculate the

creep rates for stresses 20 MPa and 28 MPa.

Q7) a) Two 10 teeth gears are to mesh without undercutting. The gears are
generated using standard hob with 20° pressure angle. Module is 4 mm
while clearance is 0.2 mm. Using extended centre distance method, Find
i)  Hob shift
i)  Blank diameter and depth of cutter setting
ii) Actual pressure angle. [10]
Take usual notations.

0 = invQ
h=v —iv3 +iv5 Where v =3/30
15 175
0 and ¢ are in radians.
b) Explain interference, undercutting. [6]
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08) a) Discuss the loading and deflection of rubber springs used for simple
and cylindrical shear loads. [8]
b) Discuss load deflection characteristics for “Belleville spring”. State the
advantages of these springs. [8]
09) a) Foragraphite epoxy unidirectional lamina, find the following;: [10]
i)  Compliance matrix.
i)  Minor Poisson’s ratio.
iii) Strains in the 1-2 coordinate system, if the applied stresses are
6, =2 Mpa, 6, =-3 MPa, 1, =4 MPa.
The engineering elastic constants of the unidirectional graphite/epoxy
lamina are E = 181 GPa, E, = 10.3 GPa, v, = 0.28, G, = 7.17 GPa.
b) Listout and explain any one Fatigue strength improvement techniques.|6]
Q10) Write short notes on [18]
a) Transverse shear effects in composite laminates.
b) Low cycle and high cycle fatigue.
c) Surge in springs.

+ 4+ + 4+
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[4660]-211
MLE. (Mechanical) (Computer Aided Design,
Manufacturing & Engineering)
COMPUTERAIDED DESIGN

(2012 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates :
1) Attempt any three questions from each section.

2)  Figures to the right indicate full marks.

SECTION -1

Q1) What is synthetic curves? Explain B-Spline curve with its mathematical,
graphical features with one example. [16]

02) How surface is represented mathematically? What are surface entities and its
representation? [16]

03) Explain and represent with application: [16]
a) COONS Surface

b) Blending Surface

04) About surface manipulation, what are the following concepts? [18]
a) Displaying and Segmentation.
b) Trimming, Intersection and Transformation.

PT.O.



SECTION - 11

05) How solids are represented? Brief this representation with two methods and
its features. Which techniques are used in present software’s? [16]

Q6) Brief concepts of: [16]
a)  Algorithm for Shading and Rendering.

b) Feature recognition and Tolerance representation.

Q7) Where collaborative design is used? Explain concept with principles,
approaches and its design systems. [16]

08) Explain the following;: [18]
a) CAD Database structure
b) Behavioural modeling

c) Product data management
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[4660]-212

ML.E. (Mechanical) (Computer Aided Design, Manufacturing
& Engineering)
MATERIALS FOR ENGINEERING APPLICATIONS
(2012 Pattern) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Attempt any three questions from each section.

2)  Figures to the right indicate full marks.

SECTION - 1
Q1) Explain following characterization about one metal and one alloy. [16]
a) Tensile and Compressive stress.
b)  Stress, Strain relation

c) Wear and abrasion

02) What are material properties and applications of [16]
a) HSLA Steel

b) Stainless Steel

03) Briefthe following with their properties and use [16]
a) Automobile alloys and aerospace alloys.

b) Metallic Glass.

04) What is smart material? List smart materials. Explain in detail quasi crystal and
narrow crystalline materials? [18]

PT.O.



SECTION - 11

05) Explain thermal, electrical, magnetic and optical behaviors of ceramics. What
are engineering applications of ceramics? [16]

06) How composites are classified? What are laws of mixtures? Comment on
Young's modules and strength consideration for FRC's and short FRC's.[16]

Q7) What are important properties of Fiber glass fiber and Carbon fibers, Aramid
fiber and Metallic glass? [16]

08) How is Meachanical behavior of ceramics? Give ceramic crystal structure in
detail. [18]
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[4660]-213
ML.E. (Mech.) (CAD/ME) (Semester - I)
ADVANCED MANUFACTURING PROCESSES
(2012 Pattern) (Elective - I (b))

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

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

2)  Answer any three questions from each section.

3)  Question no. 1 & 8 are compulsory and solve any three questions from each section.

4) Neat diagrams must be drawn wherever necessary.

5) Figures to the right side indicate full marks.

6) Use of Calculator is allowed.

7)  Assume Suitable data if necessary.

SECTION -1

Q1) a) Usingthe concept of dynamometry and theoretical considerations, explain
how the following can be measured during metal cutting;: [10]

i)  Force measurement.
i) Heat measurement.
i) Temperature measurement.
b) Derive the following in relation to orthogonal cutting: [8]
i)  Shear strain.
i) Rate of strain.

iii) Total energy consumed per unit volume.

Q2) a) Explain the designation and selection of a grinding wheel. [8]
b)  Write a note on the following : [8]
i)  Abrasives ii) Bonding Process

PT.O.



03) a) Differentiate between Pseudo creep-feed & true creep-feed grinding.[8]
b) Discuss the effect following parameters on surface finish: [8]
i)  Wheel speed
ii) Rate of feed
iii) Depth of cut
04) a) Give the classification of Forming Processes in detail with its field of
applications. [8]
b) Explain in detail the parameter which governs the sintering process. [8]
SECTION - 11
05) a) Describe the following terms for EDM process: [8]
i)  Duty factor
ii) Ignition delay
iii) Dielectric strength
b) Describe in brief the process parameters, tool design and MRR analysis
of Ultrasonic Machining process. [8]
06) a)  Writeabriefnote on the following with concern to High Speed Machining:[8]
i)  It's Economics.
ii)  Historical Elaboration.
b) Justify why Special steels, Super alloys, Aluminum and Titanium alloys
are suitable for the Space Industry? [8]
Q7) a) Discuss the various Issues related to CAD and GMP software. [8]
b) Enlist & discuss the various two dimensional & three-dimensional
techniques involved in Rapid Prototyping. [8]
08) Write short note on: [18]
a) Stereo lithio graphy process.
b) Laser beam machining.
c) ECM processes.
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[4660]-215

MLE. (Mechanical) (CAD/ME)

CAD/CAM PRACTICES IN METAL FORMING

(2012 Pattern)

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

1) Answer any three questions from each section.

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

3) Neat diagram must be drawn whenever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

SECTION - 1
Q1) a) Explain the stages involved in modeling of sheet metal parts using the

concept of sheet metal features available in CAD software. [8]

b) Explain following terminology used in modeling of sheet metal parts
using any CAD software [8]
i)  Heams
ii)  Flat pattern
iii) Lofted Bends
iv) Jog Feature

02) Short notes (any three) (six marks each) [18]

a) Characteristics of low alloy steels.

b) Strain hardening coefficient and its effect on formability.

c) Anisotropy coefficient and its effects in deep drawing process.

d) Significance of slip line field theory in sheet metal forming.

e) Friction and lubrication on surface roughness and die wear.

f)  Mechanics of metal working in deep drawing process.

PT.O.



03) 2)

b)

04) 2)

b)

05) a)
b)

06) a)
b)

Q7) a)

b)

08) a)
b)

Explain in detail deformation zone geometry in sheet metal working
process. [8]

Explain the effects of Punch force, blankholder force, draw beads, sheet
thickness on formability of sheet. [8]

Describe with neat sketch the of different zone in formability diagram of

low alloy steel. [8]

Discuss the role of temperature in metal working process. [8]

Explain the press control system in forging equipments. [8]

Explain flow-slip line theory. [8]
SECTION - II

Describe in detail Working principle of Mechanical Press. [9]

Compare the Mechanical, hydraulic and Pneumatic Press on various
aspects. 9]

Explain the various factors that is to be considered while designing the

deep draw dies. [8]
Explain term Thining and earing phenomena in deep draw process and
factors affecting it. [8]
Explain minimum bending radius with suitable diagram. [8]

A 400 mm long and 2.5 mm thick piece of carbon steel sheet is required to
bend at 90° using V—die. Consider yield stress of material as S00N/mm?
and die opening as 10 times the material thickness. Estimate force required
for operation. [8]
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Q9) 2)

b) Discuss benefits of optimum strip layout with an example.

c)

What is strip layout development.

Describe Spring back in forming process.

Q10) Write short note on following (Any Four):

a)
b)
c)
d)
e)
f)

Press control mechanism of forging Press.
Temperature effect in metal working.

Selection of raw material in deep draw process.
Calculation of draw ratio

Advantages of Hudraulic press

Importance of CAD/CAM in sheet metal working.

[4660]-215 -3-
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P3476 [Total No. of Pages : 2
[4660] - 216
M.E. (CADME)
FINITE ELEMENT ANALYSIS
(2012 Pattern) (Elective - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer any 3 questions from each section.
2)  Answer 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 electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION -1
Q1) a) Write in detail Rayleigh Ritz method. [9]

b) Discuss finite element i.e. geometry of element, its nodes, nodal dof?[9]

02) Solve the following equation using Galerkin's Method. (Use at least two
parameters solution) [16]

dy | dx =60(1+ cosx) —0.05y,0<x<1
y(0) =300

03) Explain in detail shape functions linear and quadratic. [16]

Q4) 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? [16]
n o
13— P [
g ,
L /3 . .. L3 VIR - (S
figl.

PTO.



05) Write short note on [16]
a) Kirchofftheory
b) Degenerated Shell element

SECTION - 11
06) a) Distinguish between Newton Raphon and Modified Newton Raphon
Method. 8]
b) Explainin 2D fluid flow. [8]

Q7) Determine the two eigenvalues and eigenvectors corresponding to the nonzero

masses, using the method of subspace iteration. [16]
3 -1 0 O
-1 2 -1 0
[K]=
0O -1 2 -0
O 0 -1 2
2 000
0100
[K]=
0 00O
0 00O
08) a) Explain in detail Jacobi Method. [9]
b) Explain in detail concept of h and p refinements. [9]
09) a) Whatis explicit method? Explain it in detail? [8]
b) Explain in detail linear buckling analysis? [8]
Q10)Write short notes on : [16]

a) Vector iteration method

b) Adpative finite element technique.

[4660]-216 2



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

P2667 [Total No. of Pages :2

[4660]-217
ML.E. (Mechanical) (CADM&E)
b-INTEGRATED PRODUCT DESIGN AND DEVELOPMENT

(Semester-1) (2012 Pattern) (Elective-II) (502405)

Time : 3 Hours] [Max. Marks : 100

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

SECTION-I
Q1) a) Discuss the concept of Product Life Cycle Management and its benefits.

[9]
b) Explain the Transition of PDM into PLM. [9]

02) What is Concurrent Engineering? Explain in Detail. Elaborate the concept of
House of Quality with suitable example. [16]

03) What are different types of customer needs? Discuss in detail. Elaborate any

three techniques used to gather customer needs. [16]

04) a) What is technology Forecasting? Discuss any one technique. [8]

b) Explain FAST method with appropriate case study. [8]
SECTION-II

05) What is Product Tear Down? Discuss why to tear down the product? Explain
any two methods. [18]

PT.O



Q6) 2)

b)

Q7) a)

b)

08) a)

b)

What are the objectives of Benchmarking process in new product

development? Discuss. [8]
Explain 6-3-5 method in detail. [8]
Explain Laser Sintering in detail for rapid product development. [8]
Explain the concept of Design of Experiments in detail. [8]

Explain the concept of Design for manufacturing & Assembly in detail.
8]

Discuss in detail establishing engineering specifications. [8]

RN
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[4660] - 218
MLE. (Mechanical) (Energy Engg.)
COMPUTATIONAL FLUID DYNAMICS
(2012 Pattern) (Elective - IT)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer 3 questions from section-I and 3 questions from 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) Use of logarithmic tables slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.
6) Assume Suitable data, if necessary.
SECTION -1
Q1) a) Explain the physical significance of divergence of velocity & substantial
derivative. [8]
b) Discuss the various flow models in CFD. Write equations in conservation
and non conservation form. [8]
Q2) a) Consider an infinitesimally small fluid element fixed in space with usual
symbolic notations derive the continuity equation in differential form.[10]
b) Give the classification of PDEs with suitable examples. [6]
03) a) Explain:- [12]
i)  Types of errors.
i)  Consistency
i)  Stability
iv) Types of grids.
b) Explain how grids in cylindrical form are transformed into cartesian form.

Give example. [4]

PT.O.



3

04) a) Find forward difference approximation of (887]:) of the order of (Ax)
for evenly grid spaced points using [10]
i)  Taylor series formula.
i) Forward difference formula.

b)  Write short note on :- [8]

Navier stokes equations.

SECTION - 11
05) Explain the various solution methods for PDEs. Discuss advantages &
disadvantages of each method over the other. [16]
06) a) Discuss step by step the procedure for SIMPLE Algorithm. [10]

b) Explain - Artificial viscosity of numerical scheme & its significance. [6]

Q7) a) Compare FDM & FVM used for solving CFD problems. Why FVM is
preferred in CFD. [10]

b) Explain different boundry conditions with example of each. [6]

08) Consider a cylindrical fin with uniform cross-section area ‘A’. The base is at
the temperature of 100°C (T ) and the end is insulated. The fin is exposed to
an ambient temperature of 20°C. One-dimensional heat transfer in this situation
is governed by

d[ . (dr B
E[KA(E ):| —hp(T-T.)=0

Where ‘h’ is the convective heat transfer co-efficient. ‘p’ is perimeter, k-the
thermal conductivity of material, T_ the ambient temperature. Calculate the
temperature distribution along the fin using five equally placed control volumes.

h
Take EI? = 25m* (KA = Constant). [18]

00
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[4660] - 219
ML.E. (Mechanical) (CADM & E)
ROBOTICS
(2012 Pattern) (Elective - II)
Time : 3 Hours] [Max. Marks : 100

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

2) Attempt any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

5) Assume Suitable data, if necessary and mention it clearly.

SECTION -1

Q1) a) Explain in detail SCARA type of robot configuration. [8]

b) Explain with neat sketch what type of robot configuration is suitable for
the following applications [10]

i)  Sheet metal handling

i)  Painting

02) a) Explain role of homogeneous transformation matrices in robotics. [6]

b) The link parameters for the three link robot configuration shown in table
1. Compute the concatenated transformation matrix for each link and
also find total transformation matrix for the entire configuration from

initial to final link position. [10]
Linki | o, a,, d, 0

1 0° 0 0 45°

2 90° 5 0 0°

3 0° 10 0 0°

Table 1, Q No 2 (b)
PTO.



03) 2)

b)

04) a)
b)

05) a)
b)

06) a)

b)

Q7) 2)
b)

08) 2)

b)

Explain the steps for implementing D-H convention for three axis
articulated robot arm. [8]

Determine the time required for each joint of a three axis RRR manipulator
to travel the following distances using slew motion joint 1: 10°, joint 2:
30° and joint 3 :45°.The joint 1,2and 3 are travel at a rotational velocity of
20° /s,15° /s and 30°/s respectively. [8]

What is trajectory planning and explain its role in robotics. [8]

A point P (5, 5, 5) in attached to a frame (u, v, w) in subjected to the
transformations but all transformations relative to the current moving
frame are as follows. [8]

i) A rotation of 45° about u-axis.
i)  Translation of (2,-4, 1) along uvw axis.

iii) Followed by rotation of 30° about w-axis. Find the new coordinate
points of a frame.

Compare between Bug algorithm and Tangent Bug algorithm. [8]

Explain Inverse Kinematics applied in robotics. [8]
SECTION - 11

Using the L.E formulation used for describe the rigid body dynamics of

the robot manipulator. [10]

Explain the joint velocities as applied to the robot arm dynamic analysis.[8]

Explain rotary position sensors used in robot joints. [8]

Explain the basic functions of robot vision system. [8]

Explain joint space scheme and Cartesian space scheme for trajectory
planning. [8]
A two degree of freedom planar robot is to follow a straight line between
the start (3, 10) and end (8, 14) points of the motion segment. Find the

joint variables for the robot if the path is divided into 10 segments. Each
link is 9 cm long. [8]
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09) a) Describe the following robot language commands in brief. [8]

) MOVE
i) DELAY
i) CLOSE
iv) OPEN

b) Show the path taken by the Cartesian co-ordinate robot. If it is directed
to move across 9 x 9 square grid to move between the following sets of
points in the grid using linear interpolation. [8]

i)  point ( 1, 1) and point (6, 6)
ii) point (2, 1) and point ( 8, 2)
i) point ( 2, 2) and point ( 8, 6)

Q10)a) Write short notes on artificial intelligence [6]
b) Future applications of robots [5]
c) Use of inductive and Resistive sensors in robots [5]

R R
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[4660] - 220
M.E. (Mechanical) (CADM & E) (Semester - II)
MANAGEMENT OF TECHNOLOGY
(2012 Pattern)

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

1) Answer any Three questions from each section.

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.

SECTION -1
Q1) a) Discuss Holistic Model of Management of Technology (MOT). [8]

b) Explain in detail the classification of Technology. [8]

02) a) Whatyoumean by Learning Organization? Explain with suitable example.[8]

b) Discuss Elements and formulation of Technology Strategy. [8]

03) a) Discuss the Planning of Technology Progress. [8]
b) What you mean by Morphological Analysis of a Technology System?
Explain. [8]

Q4) Write Short Notes on Any Three of the following;: [18]

a) Significance of Technology Management
b) Technology Forecasting Approaches

c) Technology Cycle

d) S-Curve for Technology Adoption

e) Technology Performance Parameters.

PTO.



SECTION - 11

05) a) Discuss the system of Technology Transfer Public and Private Enterprises.[8]
b) Discuss the success and failure factors in Technology Transfer. [8]
06) a) Discuss the concepts of Invention and Innovation. [8]
b) Discuss the National Innovation System (NIS). [8]
Q7) a) Explain Analytical Hierarchical Process (AHP) applied to industrial
products. [8]
b) Discuss statutory exceptions in Intellectual Property Rights. [8]
08) Write Short Note on Any Three of the following: [18]
a) Challenges in commercializing research work.
b) Classification of Research and Development
c) Model of Technology Transfer
d) AHP applied to Machine Tools
e) Government Scheme for Innovation
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Total No. of Questions : 10] SEAT No. :

P3319 [Total No. of Pages : 3
[4660] - 221

MLE. Mechanical (CADM & E) (Semester - II)
COMPUTER AIDED MANUFACTURING

(2012 Pattern)

Time : 3 Hours] [Max. Marks : 100

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

2) Attempt any three questions from each section.

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

5) Use of Electronic pocket Calculator is allowed.

6) Assume Suitable data, if necessary and mention it clearly.

SECTION -1
Q1) a) Explain the basic elements of numerical control. [6]
b) Explain different types of automation used in production plant. [6]

c) Explain the modern maintenance and diagnostics systems used in

automated systems.

02) a) Explain numerical control ISO coding systems.

[6]
8]

b) Explain with neat block diagram the configurations of distributed

numerical control.

03) a) Explain different part programming formats.

8]
[6]

b) Write a complete NC part program for the component shown in Fig. 1,
Draw the tool path and take raw material MS blank of 105 mm x 85 mm,
spindle speed 300 RPM and feed 0.2 mm/rev. all dimensions are in mm.[10]

10x435°

Smm width 2~435"
3 mm depth RS 1
1
= Y,
_ - - - - i
y
. T i
L8 |10 30 i 30 |

Fig.1.Q - No.3(b)

PTO.



04) 2)

b)

05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)
b)

Q9) 2)

Explain the different types of motion commands used in APT
programming. [6]
Write a complete APT part program to generate end profile for the
component shown in. Fig 2. Use post processor call statement MACHINE
MILL, Draw the tool path and take raw material stainless steel blank of
160 mm x 100 mm, spindle speed 400 RPM and feed 0.25 mm/rev. all
dimensions are in mm

te 20 :

<~ X

Fig.2.Q - No.4(b)

Explain the principle functions of DNC. [8]
Explain with neat block diagram of hard wired and soft wired configuration
of a CNC. [8]
SECTION - 11
Explain MI-CLASS part classification and coding systems used in group
technology. [10]
Explain GT applications for manufacturing processes. [8]
Explain the components of FMS. [10]
Explain anyone FMS layout. [6]
Explain Esprit CIM — OSA model. [8]
Draw neat sketch Siemens concept of CIM applicable to manufacturing
enterprise. [8]

Explain in brief types of process planning and discuss their merits over
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b)

Q10)2)
b)

each other.

Explain the activities of production planning department.

Write short notes on MRP - 1I.
Explain with neat block diagram principle of EDM.

Write short notes on CMM.

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

P3270 [4660]-222 [Total No. of Pages :2

M.E. (Mechanical) (CADM/E)
COMPUTER INTEGRATED MANUFACTURING
(2012 Course) (Semester - IT) (502410)

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

1) Answer any three questions from each section.

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.

SECTION -1
Q1) a) Explain various elements of CIM in detail. [9]
b) Elaborate the concept of Product Development and CIM. [9]

Q2) Discuss the transition of Engineering Data Management to Product Data
Management and to Product Life cycle Management? What were demanding

factors? Explain in detail concept of PLM. [16]

03) What is Flexible Manufacturing System? What are limitations of Traditional

Manufacturing System? Explain in detail the elements of FMS. [16]

04) a) Explainin detail Manufacturing Cell with suitable example. [8]

b) Discuss various issues related to CIM Database. [8]
SECTION -I1

05) What is Lean Manufacturing? Explain in detail. Elaborate the concept of
KANBAN. State and explain various KANBAN rules. [18]

PT.O.



Q6) 2)

b)

Q7) a)
b)

08) 2)

b)

Explain Advantages and disadvantages of Push and Pull systems in detail.

8]

What is the necessity of manufacturing forecasting? Discuss. [8]

Explain Supply Chain Management in detail. [8]

Explain the application of web based engineering for casting process.|[8]

Elaborate the role of manufacturing capacity planning in productivity
improvement? [8]

What is the Material Requirement Planning? Discuss. [8]

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

P3453 [Total No. of Pages :2

[4660] - 225
ML.E. (Mechanical) (CADM&E)
SIMULATION & MODELING
(2012 Pattern) (Semester - II)

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

1)  Answer any Three questions from each section.

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.

SECTION -1

Q1) a) Discuss various Application areas of Simulation. What are limitations of
Simulation? [9]

b) Discussin detail discrete and continuous system simulation with suitable .[9]

Q2) Discuss briefly Mid Square Method, Mid Product Method, Constant Multiplier
Technique and Additive Congruential Method for Random Number [16]

03) Discuss in detail, Uniform Distribution, Poisson Distribution, Geometric
Distribution and Gamma Distribution with suitable examples. [16]

04) a) Elaborate the concept of Single Channel queue with suitable example
and analysis. [8]

b) Discuss the systematic procedure for simulation model building. 8]

PT.O.



SECTION - 11

05) What are the performance parameters of simulation? Discuss in detail. How
randomness affects productivity? Discuss factors causing randomness. [18]

Q6) 2)

b)

Q7) a)

b)

08) a)

b)

Explain Verification and Validation of Simulation Model. [8]
Discuss Chi Square Test in Detail. [8]
Discuss the concept of Machine Downtime with example. [8]
What is the applicability of Kolmogorov-Smirnov test in simulation?
Discuss. [8]
Discuss output analysis for Simulation Termination. [8]
Perform run tests on following sequence. 0.09 0.07 0.023 0.55 0.86 [8]
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Total No. of Questions : 8] SEAT No. :

P2668 [Total No. of Pages :2

[4660]-226
ML.E. (Mechanical) (CADM&E)
OPTIMIZATION TECHNIQUES

(Elective-III) (Semester-1I) (502411-D) (2012 Course)

Time : 3 Hours] [Max. Marks : 100

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

SECTION-I
Q1) a) Explain Optimum design procedure of pins. [6]

b) A beam of uniform rectangular cross section is to be cut from a log
having a circular cross section of diameter 2a. The beam has to be used
as a cantilever beam (the length is fixed) to carry a concentrated load at
the free end. Find the dimensions of the beam that correspond to the

maximum tensile (bending) stress carrying capacity. [10]
02) a) Explain Karmarkar’s method. [6]
b) Solve LPP by simplex method [10]
Minimize:
f=2x +3x,+2x, —x, + x,
Subject to:

3x,—3x, +4x,+2x, —x, =0
X +x,+x,+3x, +x,=2

Where, x, 20:i=1to5.
03) a) Explain minimum bracketing methods like exhaustive search method.[6]

b) Find the minimum of f(x) = x (x-1.5) in the interval (0.0,1.0) to
within 10% of the exact value by using interval halving method.  [10]

PT.O



04) Write short notes on (any three): [18]
a) Formulation of optimization problem.
b)  Successive quadratic estimation.
c) Sensitivity or post- optimality analysis.
d) Cubic search method.
SECTION-II

. s et e e :
05) Minimize F(x,,x,) = x, —x, + 2x", + 2x,x, + x*, with initial solution of

0
using {O} Cauchy’s steepest descent method up to three iterations. [16]

06) Solve the constrained Himmelblau’s function in the variable range
of 0< x,, x, <5 using Complex search method for initial four feasible points.
Find worst point. [16]

F(x,x,)=(x" +x, —11)* +(x, +x°, =7)
g,(x)=26—(x,—5)*—x*,20
g2,(x)=20—4x, —x*>0.

Q7) a) Discuss the algorithm for method of multipliers. [8]
b) Explain the working principle of Genetic Algorithm in detail. [8]
08) Attempt any three of the following: [18]

a) Test Functions.

b) Cutting plane Method.

c) Variable Metric Method.
d) Geometric programming.

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

P3271 [4660] _927 [Total No. of Pages : 2

ML.E. (Mechanical) (CADM &E)
a- PRODUCT LIFECYCLE MANAGEMENT
(2012 Pattern) (Elective -1V) (502412)

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

1) Answer any Three questions from each section.
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.

SECTION -1
Q1) a) Explain Product Data and Product Work Flow in PLM. [9]
b) Explain 2-tier and 3-tier PLM System Architecture. [9]

02) What is PLM Strategy? Explain the concept with its importance. Discuss any

four characteristics of PLM. [16]

03) Discuss in detail various threads of PLM. [16]

04) a) Elaborate the concept of Collaborative Product Development. [8]

b) Discuss various key management issues related to Product Data

Management. [8]
SECTION - 11

05) What are Change Management and Configuration Management? How they
are related? Discuss in detail with importance. [18]

PTO.



06) a) What is Object Based Database? Discuss in detail. [8]

b) Describe Document and Hardware Management in PDM. [8]
Q7) a) Describe in brief the role of Human Resources in PLM. [8]
b) Discuss Entity-Relationship Model. [8]

08) Discuss various phases of Product Life Cycle and Corresponding technologies
applied in detail. [16]
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Total No. of Questions : 8] SEAT No. :

P3485 [Total No. of Pages : 2
[4660]-228
MLE. (Mechanical) (Computer Aided Design,
Manufacturing & Engineering)
RAPID PROTOTYPING

(2012 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates :
1) Attempt any three questions from each section.
2)  Figures to the right indicate full marks.

SECTION -1

Q1) What is RP technology? Where it is used? Classify RP processes and explain
RP process chain with its feature. [16]

02) Whatis SL process? Explain the following: [16]
a) SL Apparatus and Process

b) Layering technology and its applications

03) Listsolid based RP systems with its working principle. Explain LOM process.
[16]

04) Explain in brief: [18]
a) 3DP including model specification, Process Characteristic

b) Conventional tooling and RT

PT.O.



SECTION - 11

05) How solids are represented? Brief this representation with two methods and
its features. Which techniques are used in present software’s? [16]

Q6) Brief concepts of : [16]
a)  Algorithm for Shading and Rendering

b) Feature recognition and Tolerance representation

07) Explain in brief: [16]
a) 3D printing process, working principle with case study

b) Direct rapid tooling, direct AIM and LOM tools

08) Explain the following: [18]
a) CAD Database structure
b) Behavioural modeling

c) Product data management
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Total No. of Questions : 12]

SEAT No. :

P2669 [Total No. of Pages :2

[4660]-232
M.E. (Electrical) (Control System)
ADVANCED MATHEMATICAL TECHNIQUE
FOR CONTROL SYSTEM
(2008 Pattern) (Semester-I) (503101)

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

D
2)
3)
9

5
6)

01) a)
b)
02) a)

b)

03) 2)

b)

Answer 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 side indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

SECTION-I
Explain the method of Lagrangian Multiplier. [8]
Write the concept of local and global extrema. [8]
OR

Use analytical method to investigate for extremum point
4x° —18x* +27x-17 9]

Explain the concept of Convex function. [7]

Explain the method of multivariable optimization with inequality
constraints. [8]

Explain the multivariable optimization with no constraints. [8]

OR

. : . 0
0Q4) Minimize f(x,x,)=x,—x, +2x’ +2xx, + x,” starting from the point xlz{o}

[16]

P.TO.



05) a)  Write standard form of linear programming problem.

b) Explain what do you understand by dual simplex method.

OR
06) Maximize: F=x, +2x, + x,
Subject to:

2x,+x,—x, <2

—2x, +x,—5x,2-6

4x, +x,+x,<6
x,20,i=1,2,3

SECTION-11

Q7) a) Explain the Dichotomous Search Method.
b) Explain what do you understand by unimodal function.

OR

9]
9]

[18]

9]

9]

08) Minimize f(x)=0.65—[0.75/(1+ x*)]—0.65xtan"'(1/ x) in the interval [0,3]

by the Fibonacci method using n=6.

[18]

09) Explain the method of finding unconstrained geometric programming problem
from differential calculus point of view. Discuss the degree of difficulty and

sufficiency condition.

OR

[16]

Q10) What is multistage decision process also explain the concept of

suboptimization.

[16]

Q11)Explain the basic concept of stochastic linear and nonlinear programming.[16]

OR
Q12)Explain what do you understand by dynamic programming.

NN
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P2671

[4660]-234 [Total No. of Pages :3
ML.E. (Electrical) (Control System)
NONLINEAR CONTROL SYSTEM
(2008 Course) (Semester - I) (503103)

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 is allowed.

6) Assume suitable data if necessary.

SECTION -1

Q1) a) Discuss various nonlinearities present in the system. Give example of
each type of nonlinearity. [8]

b) Explain the following terms in connection with nonlinear control system.[9]
i)  Jump resonance.
i) Hard and soft excitaion.

ii) Limitcycle.

OR
Q2) a) Explain different singular points for autonomous system. [9]
b) Draw phase plane trajectory portrait Vandor pol equation. [8]

03) a) Consider the system described by %+2i+x=0. Evaluate phase plane

trajectory with x (0) =0 x,(0) =0.5. [9]
b) Explain Delta method for phase plane analysis. [8]
OR

PT.O.



04) A unity feedback control system having G(s) = ! 5 is driven by relay having

s(s+
dead zone g4 =+1 and output amplitude equal to+ 1. Construct phase plane
trajectory in (e, 1) plane for one complete cycle. Also find limit cycle if any.[17]

05) a) Derive describing function for saturation nonlinearity. [8]

b) Explain stability of nonlinear control system with describing function
method. [8]

OR

in cascaded with ON - OFF relay having dead

06) System having G(s) =

s(s+1)
zone d =+1 and output amplitude =+ 1. Determine stability of control system
with describing function method. [16]
SECTION -11
07) a) Explain [8]

i)  Positive definite and semidefinite.

i) Negative definite and semidefinite. Give also examples for each
catagory.

b) Apply Lyapunov direct method to determine stability of the system given
below:

N
1o 2 g

OR

08) a) Express scalar function given below in Quadratic form and test it for

definiteness V(x)=2x] +x; +2x7 +x,X, — X, X; +2X,X, . [8]

b) Explain Lyapunov’s direct method for stability analysis. [8]

[4660]-234 2



Q9) a) For Linear time invariant system ;= Ay . Derive expression ATP + PA=—-Q
where P and Q are real symmetric and positive definite matrices.  [9]

b) Explain the terms in the sense of Lyapunov [8]
i)  Stability
i)  Asymptotic stability
i) Asymptotic stability in large
iv) Instability
OR

Q10)a) Explain Krasovskii method for determination of Lyapunov function.[9]

b) Compare isocline method, describing function method and Lyapunov
function for analysis of nonlinear control system. [8]

Q11)Write short notes on: [17]
a) Sliding mode control
b) Inputoutput linearization
c) Inputstate linearization

OR

Q12)Explain clearly for input - output linearization and input state linearization for
system given as below.

o2
X =X +x,+u

i, =—2u [17]

EEE
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[4660]-235 [Total No. of Pages :2

M.E. (Control System)
a- AUTOMATION & ROBOTICS
(2008 Pattern) (Elective - I) (Semester - I) (503104)

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

)
2
3)
9
)

6)

Q1) 2)

b)

02) a)
b)

03) 2)
b)

04) 2)
b)
05) 2)
b)

Answer 3 questions from section I and 3 questions from sections II.
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 suitables data if necessary.

SECTION -1
Give Definition of Robotic/s given by various organization including
ISO. [9]
What is work envelope of a Robot? Explain with neat diagram. [9]
OR
Compare NC and CNC machines? [9]

Explain in detail following terms - degree of freedom, yaw, pitch and
roll. [9]

Explain Robot classification according to form of motion. [8]
Write various End Effectors used in design of Robot. [8]
OR
Explain various types of links. Draw sketches. [8]
Explain online programming and offline programming in robot. [8]
Explain SCARA robot with neat sketches. [8]
What are the various actuators required in robot applications. And what
are their selection criteria. [8]
OR

PT.O.



Q6) 2)
b)

Q7) a)

b)

08) 2)
b)

09) a)

b)

010)a)
b)

0I1) a)
b)

012)a)

b)

Explain teach pendent and its importance in robot programming.  [8]

Explain programming language in robot. [8]

SECTION -11

The coordinates of the point ‘P’ on the body are given by {1, 2, -3}".
The point is rotated about z axis by 30° and then about by 60° and then
by 90°. Find the final coordinates of the point ‘P’ w.r.t. the fixed frame.

[10]

Explain homogeneous transformation matrix and its use in transformation.

8]
OR

Explain KE and PE equations and derive Newton Euler Equation using.[9]

Explain single prismatic joint working against gravity and single revolute

joint using Lagrangian technique. [9]
Give one example of forward solution for PUMA robot. [8]
Explain Geometric approach with co-ordinate transformation. [8]
OR
Explain DH criteria in detail. [8]
Write Rules for establishing link co-ordinate frames. [8]
Explain PID control system used in robot manipulator. [8]
Explain Resolved Motion Rate control used in robot system. [8]
OR

Explain Jacobian for prismatic joint control which is used in Cartesian
type of robot. [8]

Explain Joint Position Control used in robot system. [8]

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

P3320 [Total No. of Pages : 2
[4660] - 236
M.E. (Electrical) (Control System)
MODELING OF DYNAMIC SYSTEMS
(2008 Pattern) (Elective - I)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any two questions from each section.
2) Answers to the two sections should be written in separate answer
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 magnetic Leviation system for an experimental rail vehicle
considering it as distributed parameter model. [9]
b) Obtain the distributed parameter model in case of heat translation by
conduction in an insulated bar. [8]
c) Discuss in detail the Lumped Parameter Approximations for vibrations
of a rod. [8]
02) a) Explain in detail anyone multiple regression and Least square method
for modeling. [8]
b) Discuss the following generalized modeling methods. [10]
1)  Random signal testing method
11) Parameter Tracking method
c) Explain with suitable example the method of sub system coupling.[7]

PT.O.



03) a)

b)

04) a)

b)

05) a)

b)

06) a)
b)

State and explain the merits and limitations of analog simulation,
methods. [5]

Enumerate the various digital simulation techniques. Explain any one
specific digital simulation technique for finding generalized response.[10]

Define convolution Integral. Explain the procedure for obtaining

response to arbitary inputs with known impulse response. [10]
SECTION - 1I

Explain clearly any one static thermal system. How to carry out the

circuit analysis of such a system. [8]

Explain the following concepts. [10]

1)  Thermal capacitance
11) Thermal resistance.

Discuss the effect of following properties of fluids on the dynamics of
the fluid system: [7]

1)  Viscosity
11) Temperature and

ii1)) Density.

Explain with suitable example the analogy between the mechanical
system and corresponding analogous electrical system. [8]

State the D’ Alembert’s principle and explain with suitable example, its
application in system modeling and analysis. [9]

Explain the standard inputs used for system analysis. Discuss the
important steps in system simulation. [8]

Explain the various techniques used for system modelling. [9]

Explain with a suitable example, any dynamic system and clearly define
the terms associated with dynamic system. [10]

Explain in detail the classification of models of dynamic system. [6]

Q00O

[4660] - 236 2-



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

P3321 [Total No. of Pages : 2
[4660] - 237

ML.E. (Electrical) (Control System) (Elective - II)
ADVANCED TOPICS IN CONTROL SYSTEMS

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer any two questions from each Section.

2) Answer to the two Sections must be written in separate answer 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) Define and explain Generalization of neural network. [5]
b) Sketch multiple input neuron model and derive its Activation function.|8]

c) Draw recurrent network and explain supervised, unsupervised, rain forced
and hebbian learning. [12]

02) Explain with neat diagram the following :

a) Fast output sampling Feedback. [8]
b) Periodic output Feedback, and [8]
c) Multirate output control. [9]

03) a) Explain with neat diagram the deterministic model of artificial neuron.
Also explain with mathematical formula and graphical representation, the
activation functions. [10]

b) What is Neural Network? Explain how the artificial neural network is
inspired from biological neuron. Give atleast four reasons to use neural
network. [10]

c) State the typical applications of Artificial Neural Networks. [5]

PTO.



04) 2)

b)

05) a)
b)

06) a)

b)

SECTION - 11

Draw a block diagram of a typical adaptive system and explain the
working of each block, Also explain precisely the term 'Adaptive

Controller.' [10]
What is 'Model Reference Adaptive Control'? Explain the different
methods generally being used in connection with MRAC. [8]

Explain with neat diagrams the various adaptive control schemes. [7]

Enumerate the uncertainties in System Matrix and Input Matrix. [8]
Explain clearly the concept of variable structure control. [5]

Explain with suitable example, the terms 'Sliding Surface' and 'Dynamic
Sliding Surface' [12]

What are the necessary conditions for arbitrary pole - placement? Explain
with block diagram the pole-placement design method using Linear State
Variable Feedback. [10]

A linear time-in variant control system is represented in state space form:

0 10 0
xX'@®)=| 0 0 1|x(z)+|0u(r)
24 4 1 1

Design a linear state variable feedback to place the poles at desired
locations : S = -3 and (-2 =+ j2). [15]

& B &
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Total No. of Questions : 12] SEAT No. :
P3322

[Total No. of Pages :4

[4660] - 238
M.E. (Electrical) (Control System)

COMPUTER AIDED CONTROLSYSTEM DESIGN

(Elective - IT) (2008 Pattern)

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

1)
2)
3)
4)
3)

01) 2)

b)

Q2) 2)

b)

Answer three questions from section - I and three questions from Section - I1.
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.

SECTION -1

Define and explain the concepts of stability, controlability and observability
of a linear control system. [6]

Explain the procedure of determing the controllability and observability
of the control system using computer method. Give its flow chart and
write the algorithm. [12]

OR

Explain the computer method for obtaining the solution of state and
output equation of a control system represented by:

x(1)=Ax(t)+ Bu(t)

y(r)=Cx(r)
With usual notation. Give its algorithm or flow chart. [6]

Explain with suitable example the relation between controllability,
observability and pole-zero cancellation. [6]

Outline the procedure for determing the stability of a control system
represented in state-space form using computer method. Give its algorithm[6]

PT.O.



03) 2)

b)

04) a)
b)

05) a)

b)

Q6) 2)

b)

Explain the method of pole-placement design using linear state variable
feedback. Draw the neat block diagram showing LSVF. [6]

A linear time-invariant control system is represented in state-space form

0O I O 0
x(t)=10 0 1 |x(t)+|0u(r)
5 -1 3 1

Design the linear state variable feedback to place the poles at desired
locations: § =—2,—-3and—5 [10]

OR
What is an observer? State the merits and demerits of an observer system.[6]

Draw the appropriate block diagram showing the structure of a full order
observer system and explain the procedure for designing a full order
observer system. In this connection, state the principle of separation.[10]

Explain with neat diagram the working of [6]
i)  Proportional controller

ii)  Proportional-Integral controller and

iii) Proportional-Integral-Derivative controller

Outline the design procedure of tunable PID controller using Ziegler-
Nichols method. State the advantages of this method. [10]

OR

Draw the functional block diagram of a basic digital control system and
explain the function of each block [6]

What are the factors to be considered for the selection of sampling
period? [2]
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Q7) a)

b)

08) a)

b)

A discrete-time control system is represented by the difference equation:
x(k + l)= F x(k)+ G u(k)

Where ‘k’ is the sampling instant; F and G are constant matrices; x(k) is
nx1 state vector; u (k) is mx1 control vector. Explain with algorithm the

procedure for computer method of obtaining the system response. Give
its algorithm. [8]

SECTION - 11

Define relative stability. State and explain the measures of relative stability
using polar plot or Bode diagram [6]

Derive the transfer function and draw the corresponding Bode diagram
of the following compensating networks; [10]

i)  Phase - lead network
i)  Phase - lag network

OR

Compare cascade compensation with feedback compensation. Explain
with diagram the tachometer feedback compensation. [6]

A certain unity feedback control system has open - loop transfer function

K
G(s)= s(1+0.25)(1+0.55)

Design a suitable compensator to satisfy the following design
specifications:

i)  Velocity error constant > 12gec™
i) Phase margin ¢ >50°

Draw the Bode diagrams for uncompensated and compensated system.[10]
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Q9) 2)

b)

Q10)2)

b)

Ql11)a)

b)

012)a)

b)

Explain the computer method for obtaining the root-locus plot of a linear
closed-loop control system. Give its flow chart and write its algorithm.[12]

Explain how to reshape this root-locus plot to obtain the desired
performance. [4]

OR

Outline the computer method for obtaining the transient response of a
linear closed-loop control system represented by the transfer

Cc(S
function%. Give its algorithm and draw the flow chart. [12]

How to obtain the optimum parameters of the system for desired
performance? [4]

Define the singular point and discuss the different singular points in phase-
plane technique. [6]

Explain with algorithm the computer method for obtaining the phase
plane trajectory for a non-linear control system with ‘Dead-Zone’ as
non-linearity. Draw its flow chart. [12]

OR

State the merits and demerits of describing function method for the design
and analysis of nonlinear control system [6]

Explain with algorithm the computer method for simulating the non-linear
control system containing ‘Saturation’ nonlinearity using describing
function method. Comment on the stability determination using this
method. [12]

1747
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P2673

[4660]-239 [Total No. of Pages :2
M.E. ( Electrical) (Control Systems)
c-SCADASYSTEMS & APPLICATIONS
(2008 Pattern) (Elective - IT) (Semester - I) (503105)

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

)
2
3)
9

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.

Your answers will be valued as a whole.

5) Assume suitable data, if necessary.

SECTION -1
Q1) a) Draw & explain Interfacing block diagram of PLC with SCADA & each
block in detalil. [10]
b)  Which are the communication technologies used in SCADA? Explain.[8]
OR
Q2) a) State Monitoring & Supervisory control functions of SCADA. Explain
any four functions in detail. [10]
b) Explain Ladder diagram programming with suitable example. [8]
Q3) Draw & Explain in detail block diagram of SCADA system. [16]
OR

04) Draw & Explain block diagram of RTU. Also explain its functions. [16]

05) State & Explain different SCADA Architectures in detail. [16]
OR
06) Explain in detail IEC 61850 SCADA / HMI system. [16]

PT.O.



SECTION -11

07) Compare & also explain different wired & wireless communication technologies
used in SCADA. [16]

OR

08) Which are the various communication protocols used in SCADA? Give its
main features & compare. [16]

09) Explain use of SCADA in state estimation also explain different operating

states. [16]

OR
Q10)Explain SCADA configuration for Automatic substation control. [16]
Q11)Explain functions of SCADA w.r.t. Generation, transmission & Distribution
sector. [18]

OR

Q12)Explain the need of SCADA in Oil / Gas / Water Industry. Give any one case
study. [18]

EEE
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P2674

[4660]-240 [Total No. of Pages :3
M.E. (Electrical)(Control System)
MULTIVARIABLE AND OPTIMAL CONTROLSYSTEM
(2008 Course) (Semester - II) (503108)

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 is allowed.

6) Assume suitable data if necessary.

SECTION -1

Q1) a)  Write merits and demerits of representation of multivariable control system
of [8]

i)  State space representation

i)  Transfer matrix representation

b) Differential equations of multivariable control system are given by

d’y, ., dy
2—L + 2=t +y =u
dr’ a0
d2y2 dy
+ 2L +2y,=2u 10
dr? i Y2 2 [10]
OR
Q2) a) State space representation of multivariable system is given by [12]

1 00 1 0
x=|0 2 Ofx+[0 1|u
0 0 3 11

(1 1 0
= X
o 1 0

PT.O.



Find
i)  Transfer matrix of the system.
ii)  Characteristic polynomial of the system.

b) Explain output solution of system defined by x = Ax+ By intime domain.
[6]

03) Explain full state controllability. also determine controllability of multivariable

control system represented by the state space form with [16]
1 10 1 -1
110
A=|0 1 0f B=|0 1| C=
I 11
1 11 1 0
OR

04) Explain full state observability. Also determine observability of multivariable
control system represented in Q.3 [16]

05) Explain design aspect with neat block diagram of multivariable control system
[16]

i)  De coupling control

i)  Model matching control

OR
06) Explain with neat block diagram necessity of observer & state estimation
problem using observer. [16]
SECTION -1I
Q7) a) Obtain typical performance index for: [9]

i)  Minimum time problem
i)  Minimum energy problem
iii) Minimum fuel problem
b) Discuss various factors on which design of the optimum controller

depends. [9]

OR
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08) a) Explain infinite time state regulator problem to obtain optimal control
law. [9]

b) Explain various performance indices such as:
i)  Integral square error
i) Integral time absolute error
iii) Integral of absolute magnitude of error
iv) Integral time square error

Also Define performance index in control system. [9]

Q9) Derive the expression for the solution of Matrix - Riccati equation for finite

time bound. [16]

OR
010)Explain Bang-bang control for solving optimal control problem. [16]
Q11) Explain Pontryagin’s minimum / maximum principles for solving optimal
control problem. [16]

OR
Q12)Explain optimization by dynamic programming based on: [16]

a) The optimality principle
b) The imbeddiny principle

EEE
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Total No. of Questions : 12] SEAT No. :
P3272

[4660] 241 [Total No. of Pages : 4

ML.E. (Electrical) (Control Systems)

SYSTEM IDENTIFICATION & ADAPTIVE CONTROL

(2008 Pattern) (Semester -1I)

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

D

2)
3)
9
)
6)

Ql) a)

b)

02) a)

Answers Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10 and Q.11 or
0.12.

Write two sections in separate Answer-books.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of Nonprogrammable Calculator is allowed.

Assume suitable data, if necessary.

SECTION -1

Explain the Parametric and Non-parametric methods of system
identification. [8]

An ARX model is given by y(t)+ay(t—-1)=bu(t-1)+e(t), Where
e(?) 1s the white noise. Data collected from this ARX model is given: [8]

Sample ¢ 1 2 3 4 5
Input u(r) 1 0 1 1 0

Outputy() 0 1  -05 1250375

Estimate the parameter vector 6 = (¢T¢)_1¢Ty from the available data

using the least square estimation method.
OR

Classify the different technique of system identification. [8]

PTO.



b)

03) a)

b)

04) a)

b)

Consider the estimate § = (¢T¢)_1¢T y .Assuming that the data satisfy

y(t)= ¢'(t) 6, + (t)
where e(t) is a white noise with zero mean and variance /2,

Prove that the covariance matrix of g is given by

cov (é) =7 ((/ﬂb)ﬁl . 8]

State different types of inputs used in identification process and explain
PRBS input in details. [8]

Justify whether PRBS input is persistantly exciting signal? [8]
OR

Define System identification. Explain the procedure of identification with
neat flow-chart. [8]

Explain how an appropriate model structure is chosen for estimation of
the parameters. Draw the relationship between loss function and the model
structure. [8]

035) Write detailed notes on any two of the followings:

a)
b)

c)

Various learning methods. [9]

Parametric and Non-parametric training methods. [9]

Image processing. [9]
OR

06) Write detailed notes on any two of the followings:

a)
b)

c)

Pattern Recognition. [9]
Bayesian Learning. [9]
Recursive Estimation Method. [9]
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Q7) a)

b)

08) a)

b)

Q9) a)

b)

SECTION - 11

Prove that Matrix Inversion Lemma: [8]
[A+BCD]'=A"-A"B[C*+DA’B] DA™

Discuss, in details, the “Ship Steering Dynamics™. [8]

OR

Explain the working principle of gain scheduling adaptive control scheme
with neat diagrams. Give two applications of gain scheduling adaptive
control scheme. [8]

State the various ideas used for designing the gain scheduling controller.
Explain any one of them. [8]

Explain the PID Controller and discuss the closed loop method of tuning
of PID Controller. [8]

An ideal relay, with saturation levels +/-1 unit, is connected in series with

10
s(s+1) (s+10)°

control system. Calculate the ultimate gain K and the ultimate period T,
using the method of Describing Function. [8]

a linear transfer function G(S)= in a unity feedback

OR

Q10) Write detailed notes on any two of the followings:

a)
b)

c)

011) a)

Self Tuning Regulator (STR). [8]
Diophantine equation. [8]
Applications of Adaptive Controls. [8]

Explain, with neat diagrams, the Model Reference Adaptive Scheme
(MRAS). [4]
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Y(s) b

b) The process transfer function is given by, @ T sra’ where a and b

are unknown parameters, U is the process input and Y is the measured
output. It is desired to obtain a closed loop transfer function,

Y.(s b,
U.(s) s+a,’
model output. The controller is given by U(t) =6, U_(t) — 6,Y (t) . Draw

a MRAS based on the Lyapunov technique. Assume the Lyapunov

where U_ is the controlled input and Y is the desired

function:
1 1 2 1 2
V(eb,0,)==|e—(bo,+a- +—(bg,-h
( 1 2) 2( b)/( 2 am) b}/( 1 m) ) [10]
c) Draw a simulation diagram of the MRAS in (b) above. [4]
OR
Q12) a) State and explain the MIT Rule. [4]

Y(s) b

b) The process transfer function is given by, @ T stra’ where a and b

are unknown parameters, U is the process input and Y is the measured
output. It is desired to obtain a closed loop transfer function,

Y.(s) Db,
U(s) s+a.
model output. The controller is given by U(t) =6, U_(t) — 6,Y (t). Draw

a MRAS based on the MIT Rule. Explain the aproximations made and
comment on any prior knowledge about the plant that may be required.[10]

where U _ is the controlled input and Y _ is the desired

c) Draw a simulation diagram of the MRAS in (b) above. [4]

r L £
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Total No. of Questions :12]

SEAT No. :

P2675 [4660]-242 [Total No. of Pages :2

M.E. (Electrical Control System)
ADVANCED DIGITALCONTROLTECHNIQUE
(2008 Pattern) (Semester - II) (503110)

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

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

2) Answer any three questions from each section.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right side indicate full marks.

5) Use of Calculator is allowed.

6) Assume suitable data if necessary.

SECTION -1
Q1) a) What is sample and hold principle? Write a short note on Zero Order
Hold. [8]
b) Explain numerical integration method for digital modeling. [8]
OR

Q2) a) What is partial matching of states? Elaborate with equations. [8]

b)  Write a short note on digital re-design. [8]
03) a)  Obtain the pulse transfer function of following system for T=1 sec. [9]

e
o~ X% [eem 1T C®)
XS ——" 5 S e
. Z0H " Plant.
b) Enlist different steps required to design a digital phase lead compensator
using root locus technique. [9]
OR

04) For the following G(z), draw the block diagram for: [18]

a) Direct digital programming

b) Cascade digital programming

.  G)= 10(1+0.5z™")
c) Parallel digital programming (z)(1-052")

PT.O.



05) 2)
b)

06) a)
b)

Q7) a)
b)

08) a)

b)

Explain full order state observer. [8]

Explain Ackermann formula for determination of feedback gain matrix
K. [8]

OR

Explain deadbeat control by state feedback and deadbeat observer. [8]

Write a short note on state regulator design. [8]
SECTION -1I
Explain finite word length effect in digital filters. [10]
Draw and explain direct form structure of FIR filter. [8]
OR
What are different methods of design of FIR filter? Explain any one in
brief. [10]
Write a short note on fixed and floating point DSP. [8]

09) Draw and explain in detail architecture of TMS320C5X processor. [16]

Q10)2)
b)
Q11)a)
b)

Q12)a)
b)

OR
Explain instruction pipe line in DSP. [8]
State any four key features of TMS320C54X DSP. [8]
Explain discrete wavelet transform in detail. [8]

Explain the internal memory organization of TMS320C54X DSP.  [8]

OR
Explain sampling rate conversion in DSP. [8]
Explain direct addressing of TMS320C54X processor. [8]

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

P3323 [Total No. of Pages : 3
[4660]-243
ML.E. (Electrical) (Control System)
ROBUST CONTROL SYSTEMS
(2008 Pattern) (Elective - III)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
4)
5)

01) 2)

b)

Answer any two questions from each section.

Answers to the two sections must 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.

SECTION -1

Prove that the Riccati equation;
A™P+PA-PBBP+C'C=0

has unique positive semidefinite stabilizable solution assuming the pair
(A,B) stabilizable and the pair (C,A) detectable. [10]

State and explain Algebraic Riccati Equation associated with the
Hamiltonian matrix H. [5]

Find out the eigenvalues and eigenvectors for the matrix

[10]

I
B W =
W B~ =
e \® I

PT.O.



Q2) 2)
b)

03) a)

b)

04) 2)

b)

State and prove Small Gain Theorem for Internal Stability.

Evaluate the internal stability for the system:

-11-1 0
S _ _
P= (1 S) 1
1 | and K:'
0 0 —1
s—1

Explain briefly the following :
i)  Robust performance.

i) Model Uncertainty.

[10]

[15]

[10]

State and explain the conditions for output feedback stabilizability in

context with Luenberger Observer.

[7]

Explain Linear Fractional Transformation. State the condition for well

defined LFT.

SECTION - 11

Outline the procedure for computing RL 00 norm.

Define H, and H_, spaced and state the norms induced on them.

Obtain the H,—norm and H_ -norm for the following system :

[4660]-243 -2-
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05) a)

b)

06) a)

b)

State the assumptions made for the realization of the transfer matrix G(s)
given by :

Al l Bl Bz
Sl T W 2
G(s)=\C 1 0 Dy [10]
CZ i D21 0
Define and explain Bode's Gain and Phase relation. [5]
If||A|| <1, Show that, [[-A]! = [+A+A>+.......... [10]

Define and explain the concepts of controllability observability and stability
of Linear time - invariant system. [9]

Discuss feedback structure mentioning the necessity of the same.  [8]

Explain mapping of continuous - time to Discrete-time system using
Bilinear Transformation. [8]
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P3324 [Total No. of Pages : 3
[4660]-244
ML.E. (Electrical) (Control System)
STOCHASTIC DYNAMICAL SYSTEMS
(2008 Pattern) (Elective - III)

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

1) Answer any two questions from each section.

2)  Answers to the two sections must be written in separate answer 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) With the reference to stochastic dynamical control system, explain the
following: [10]

i)  Distributed parameter systems,
i)  Non-linear Filtering.

b) Explain step by step the procedure to find the time response of a linear
discrete-time stochastic system:

x(k+1)=F(k)x(k)+G(K)o(k)

to a zero-mean white noise as input. Where x(k) is nx1 state vector; F(k)
is nxn characteristic matrix; G(k) is nxp control distribution matrix and

{o(k); k=-1,0,1,2......... } 1s px1 discrete zero-mean white noise vector
(stochastic process) [15]

Q2) a) Discuss the merits and demerits of Dynamic programming in linear
stochastic control problem. [5]

b) State and explain the stochastic optimal linear regulator problem.  [5]

c) State the separation principle and explain how it can be applied for the
combined design of optimal state estimation and controller in stochastic
control system. Draw the appropriate block diagram. [15]

PT.O.



03) 2)

b)

04) a)

b)

05) a)

b)

c)

What is kalman filter? State and explain the continuous-time kalman filter
algorithm. [10]

Find the time-invariant optimal kalman filter for the stochastic system:
X (t) = x(t) + o(t)

y(©) = x(t) + v(t)

Assume Q = 4a; R=a; oo = constant.

Where o(t) and v(t) are state excitation noise and observation noise
respectively. Both o(t) and v(t) are zero-mean white noise processes
with intensities Q and R respectively. Show that the answer is independent
of a. [15]

SECTION - 11

Explain the method of development for the stochastic Transitional
Probability matrix for a system. [7]

Define and explain the [8]
i)  Hilbert space and
i)  Spaces of Square and integral variables.

Discuss the Geometrical structures of linear estimation in stochastic
dynamical system. [10]

With reference to stochastic system, explain clearly Brownian motion
and white noise. [10]

Explain with suitable example the orthogonal increments process.  [5]

State and explain the general properties of orthogonal increments process.[10]
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06) a) How to characterize a stochastic process? Define and explain the terms:[10]
i)  Variance matrix
i) Covariance matrix and
iii) White noise process.

b) Out line the procedure to find the time response of a linear continuous-
time stochastic system:

X () = A(t) x(t) + B(t) o(t)

to a zero-mean white noise as input. Where x(t) is a nx1 state vector;
A(t) is nxn characteristic matrix; B(t) is nXp control distribution matrix
and o(t) is px1 mean white noise (vector stochastic process). [15]
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P3454 [Total No. of Pages :2

[4660] - 245
M.E. Electrical Control System
LARGE SCALE SYSTEMS
(2008 Pattern) (Elective - I1I)

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

1)  Answer any two from each section.

2)  Figures to the right indicate full marks.

SECTION -1

Q1) a) What are large scale systems? Explain hierarchial structure and
decentralized control. [12]

b)  Write the algorithm for obtaining reduced order model using Chidambara
technique. [13]

02) Define the concept of aggregation of control systems with aggregated system

matrix and state its properties. [25]

03) Find the reduced order model of the given system by model aggregation.|25]

0.5 0.5 0 1
X=l 0 1 0 X+|1| U
0.833 -2.116 -0.33 2

PT.O.



SECTION - 11

04) Explain the techniques of singular value decomposition along with its properties.
[25]

05) What are three Cauer forms for model reduction. Elaborate in detail.  [25]

06) Consider the system

0+23.255+30.25* +22.255° +9s* + °
G(S)= 2 3 5 6
15+69.55s+119s” +100s” +455” + s

Find the reduced order model using Pade approximation. [25]

1747
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[4660]-246 [Total No. of Pages :2

M.E. (Electrical) (Control System)
a- INTELLIGENT CONTROL
(2008 Pattern) (Elective - IV) (Semester - II) (503112)

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

)
2

3)
9
5

6)

01) 2)

b)

Q2) 2)

b)

03) a)

b)

Answer any 2 questions from each section.

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

All questions carry equal 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 Biological inspiration for development of ANN. [8]
Explain Hebbian Architecture for Neural learning. [8]

Explain various transfer functions used in MATLAB based neural network.

9]

Explain Perceptron Learning rule with any example. [8]
Explain MLP learning method. [8]
Explain BAM theory in detail. [9]
Explain ART1 network with neat sketch. [8]
Explain various topologies adopted in ANN and fuzzy Logic. [8]

Explain Backpropagation learning method with suitable example of atleast
three inputs. [9]

PT.O.



04) 2)

b)

05) a)

b)

Q6) 2)

b)

SECTION -11

Explain Mamdani Inference system in detail with example. [8]
Explain various Fuzzy and crisp operators. [8]
Explain different Inference systems used in fuzzy logic. [9]
What is fuzzy Quantifier? Explain in detail. [8]
Explain different types of functions used in fuzzy logic with neat sketches.

8]

Explain Air conditioner controller using Fuzzy logic. [9]
Explain max-min composition rule used in fuzzy theory. [8]
Explain Fuzzy Logic system. [8]
Explain process control example by neural network treatment. [9]

EEE
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[4660]_247 [Total No. of Pages :4

M.E. (Electrical)(Control System)
ADVANCED DRIVES & CONTROL
(2008Course) (Elective - IV(b)) (Semester - IT) (503112)

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

)
2
3)
9
)

6)

01) a)

b)

Q2) 2)

Answer any 3 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 is
allowed.

Assume suitable data if necessary.

SECTION -1

Suggest a suitable solid state controller for induction motor driving
constant torque load at speed below as well as its normal speed. With
the help of speed-torque characteristic of load and that of motor explain
the variation of operating speed with the controlled variable. [8]

Explain the steady-state stability as applied to electric drive system. State
the assumptions made in deriving the steady state stability criteria. Explain
stability of fan driving induction motor at low speed operating point.
Also comment on if the load on the motor is replaced by constant torque
demand load and selection of solid state controller. [10]

OR

Compare A.C Drive and D.C. Drive on the following points of view:[10]
i)  Electric motors employed in the drive .

ii)  Selection criteria and specialities of the solid state controller units
in connection with available supply and nature of output voltage.

ii) Speed control abilities and range available.

iv) Area of application.

PT.O.



b)

03) a)

b)

04) 2)

b)

With reference to multiquadrant operation of electric drive explain plugging

and regenerative braking operation of the electric drive while driving the
load. [8]

The variable speed of d.c. motor can be obtained by using either converter
or chopper. Discuss and compare the armature current in each case of
controller, from following points of view. Assume motor is driving full
load torque rated speed. [10]

i)  wave form
ii) ripple and its content

i) Also discuss on the continuity / discontinuity of the current if the
speed is decreased below normal speed.

A chopper driven, separately excited d.c. motor of 220 volts, 1000 rpm,
10 Amp, has its armature resistance of 2 ohms. It the chopper is fed by
230 volts and operated at 500 Hz frequency, determine its duty ratio
when motor is loaded with 1.2 times full load torque at 500 rpm.  [6]

OR

The separately excited d.c. motor is delivering half the full load torque
constantly. It is proposed to employ the field weakening method of control
of speed. State and explain this method to be employed using solid state
controllers. Also comment on the continuity of armature current.  [8]

A TRC chopper is supplying armature of a separately excited d.c. motor
to result wide variation down upto low values of speeds. If additional
inductance is inserted in series with the armature. Explain in connection
with the performance of the controller the following: [8]

i)  Variation in duty cycle.
ii)  Continuous / discontinuous conduction.

i) Output delivered by the motor.
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05) Explain in detail the impact of nonsinusoidal excitation supplied by the inverter
to the windings of induction motor. Explain time and space harmonics and
their location of existance. How does the performance of the motor get affect?
Explain with the help of the equivalent circuit of induction motor for low
harmonics. Also explain torque pulsation. [16]

OR

06) Inrespect of speed control of induction motor explain with the help of circuit
diagram, the control strategy, the technique of reversal of direction of rotation,
complexities, number of power components used in a voltage source inverter.

Also compare the same if the current source inverter is employed for speed
control. [16]

SECTION -11

Q7) Explain in connection with the speed control of induction motor, the following;:

a)
b)
c)
d)

[16]
Scaler control
Dynamic d-q model
Direct vector control

Indirect vector control

OR

08) Explain in respect of speed control of induction motor, the slip power recovery
and the static KRAMER control drive. [16]

Q9) 2)

b)

Explain construction and principle of operation of SWITCHED
RELUCTANCE motor. Draw necessary diagrams including drive circuit
to be employed in the control of the motor. [8]

Explain in detail the construction, working principle of TRAPEZOIDAL
SPM machine drive. [8]

OR
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Q10)Write in detail the note on:

a)
b)

0I1) a)

b)

012)a)
b)

Permanent magnet motors and its solid state controllers. [8]
Wound field machine drive. [8]
The closed loop control of the industrial drive employs current-control.
Explain the design procedure in detail. [9]
Explain in detail micro computer control in the modern trends of drive
control. [9]
OR
Explain in detail phase locked loop control strategy. [6]
Explain the effect of RMS voltage variation on the performance of the
solid state controlled drives. [6]
Write a note on Industrial application of the PID controller. [6]

EEE

[4660]-247 4



Total No. of Questions : 6] SEAT No. :
P3398

[Total No. of Pages : 2
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ML.E. (Electrical) (Power Systems)

COMPUTER APPLICATIONS IN POWER SYSTEM

(Semester - I) (2008 Pattern)

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

D
2)
3)
4)
5)
6)

01) a)

b)

02) a)

b)

03) a)

b)

Answers to the two sections should be written in separate answer book.
Answer any TWO questions from each section.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of Calculator is allowed.

Assume Suitable data, if necessary.

SECTION -1

Explain Lagrange method for solution of optimal problem. State its merits
also. [12]

In context with optimization of an engineering problem explain design
vector, design constraints, surface, objective function, classification of
optimization problem. [13]

What are different indirect search method? Explain any one in detail.[13]

Discuss unimodal functions and their role in optimization. [12]

With flow chart discuss Newton Raphson method using rectangular
coordinates. [15]

Discuss decoupled load flow method with mathematical formulation of it.
[10]

PT.O.



04) a)
b)

05) a)
b)

06) a)

b)

SECTION - 11
Explain Newton’s method used for optimal generation scheduling. [10]
Explain following in context to economic dispatch. [15]
i)  Calculation of loss factors using sensitivity factors.
i)  Generation shift distribution factors.

i) Linear programming method.

Explain economic load dispatch with inclusion of loss coefficient. [12]

Formulate AC-DC load flow problem. [13]

Explain necessity of three phase load flow. Also deduce mathematical
expressions used in three phase load flow problem. [12]

Formulate sequence impedance matrix for unsymmetrical faults.  [13]
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ML.E. (Electrical) (Power System)
POWER SYSTEM MODELLING
(2008 Pattern) (Semester - I) (503203)
Time : 3 Hours] [Max. Marks :100

Instructions to the candidates:

)
2
3)
9

Q1) 2)

b)

02) a)

b)

Answers any two from each section.

Answer to the two sections should be written on separate answer books.
Assume suitable data if necessary.

Write down all the assumptions made.

SECTION -1

Explain the systematic procedure to develop mathematical model of
physical system. Explain various ways of Power system modeling. What
is the simulation in power system? [13]

Develop the mathematical model of lossless long transmission line. Obtain
nominal ‘t’ model of the line from it. State the assumptions if any. [12]

State and explain the function of phase shifting transformer and then
develop a mathematical model for phase shifting transformer. [13]

Derive the mathematical model of hydraulic turbine and state assumptions
involve in it clearly. [12]

03) Derive the stator and rotor voltage equations and torque equation in dg0
frame of reference for synchronous machine represented by model 1.1.[25]

SECTION -11

04) A round rotor synchronous generator is represented by an EMF behind a
synchronous reactance. For this machine governor controls the shaft input
power and the excitation system controls the internally generated EMF E . A

g

synchronous generator is operating at a lagging power factor with current 7,
internally generated voltage £, and terminal voltage V. Assume that the input
power is held constant by governor. With these initial operating conditions,

PT.O.



assume that the excitation is increased to new value E . Assume that the bus
voltage is held constant by other machine operating in parallel with this machine.

Draw equivalent circuit diagram and with the help of phasor diagram, determine
the new value of current I, the new power factor cos @,, and the new torque
angle 8,. Also comment on the results for the change in power. [25]
05) Short note on: [25]
a) Static VAR compensators.
b) d-qtransformation using o~ variables.
06) Discuss the significance of voltage regulator in power system. Explain with

the help of suitable block diagram, the working of electromechanical and
solid state voltage regulators. [25]

EEE
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ML.E. (Electrical) (Power System)
a - DIGITAL SIGNAL PROCESSINGAND ITSAPPLICATIONS

(Semester - I) (2008 Pattern) (Elective - I) (503204)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any two questions from each section.
2) Figures to the right indicate full marks.
3) Assume suitable data, if necessary.

SECTION -1

Q1) a) State the concepts of aliasing and quantization in discrete systems. [8]

b) Explain how discrete systems are classified as [9]
i)  Time variant and time in variant systems.
i)  Causal and non-causal systems.
i) Dynamic and static systems.

c) Explain the following methods for finding inverse z transform [8]
i)  Partial fraction.

i) Method of long division.

02) a) Find the linear convolution of the following two sequences using circular

convolution. [8]
x(n)= {1, 2,0, 4}h(n) ={— 1,-1,2, 3}
T T
b) Explain Radix 2 FFT-DIT algorithm. [12]
c) State and prove any two properties of DFT. [5]

PTO.



03) 2)
b)

04) a)

b)

05) 2)

b)

Q6) 2)

b)

Compare FIR filters with IIR filters. [6]

Obtain direct form, cascade form and parallel form realization of the
following FIR filter. [9]

H(z)=(1+5z"=3z2)(1+z"'=2z7)

Explain in details the designing of FIR filters using windows technique.[10]

SECTION - 11

Explain the steps involved in designing discrete low pass Butterworth
filter. [9]

Explain various methods to obtain digital IIR filter from analog filter.[8]
Explain different realizations of IIR filters. [8]

Explain Harward and Von Neumann Architecture in Digital Processors.
9]

Explain the following: [16]

i)  Pipelining.

i)  Effect of finite word length.

i) Multiple Access Memory.

iv) Data Address Generator.

With the help of functional block diagram, explain the features of DSP
320C50 Processor. [16]

Write a detailed note on ‘DSP based power factor correction’. [9]
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b- ADVANCED POWER ELECTRONICS
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Instructions to the candidates:

)
2

3)
9
5
6)

Q1) 2)

b)

Q2) 2)

b)

03) a)

b)

Answers to the two sections should be written in separate answer books.
Answer three questions from each section.

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

Explain the Constructional features, characteristics and specifications of

MCT and compare with SCR. [8]

Explain constructional details of GTO to explain turn off capability in

comparison to SCR. [8]
OR

Explain characteristics of IGBT in comparison to BJT. Why power

devices need to be protected against high temperature rise? [8]

What is SOA? Draw and compare MOSFET and BJT SOA. [8]

Explain operation of 3phase full bridge converter feeding highly inductive
load. Comment on the range of control with continuous load current.

[10]

How PWM control is used for harmonic control? What is SHE(Selective

Harmonic Elimination)? Explain. [8]
OR

PTO.



04) 2)

b)

05) a)
b)

Q6) 2)
b)

Q7) 2)

b)

08) a)

b)

09) 2)

b)

What is the advantage of using multi pulse converter over 6 pulse
converter? What are various transformer connections used for obtaining

12 pulse operations? What is the effect on ac harmonics? [10]
Explain 3 level voltage source converters (VSC) operation and comment
on harmonics in output voltage. [8]
Draw neat circuit and explain working of self commutated CSC.  [8]

Compare CSC with VSC with help of circuit diagram, devices used and

applications. [8]
OR
Explain working of line commutated CSC. [8]
What are the advantages of CSC compared to VSC? Explain with help
of circuit diagram, and Control techniques. [8]
SECTION - 11
What are various features of Multi level inverters? Compare with multi
pulse converters. [8]

Draw neat circuit for 3 level cascaded Multilevel inverter and explain
how harmonic control is achieved? Which harmonics are eliminated?|[8]

OR
Explain working of capacitor clamped multilevel inverter. What are
advantages in comparison with other types? [8]

What are the applications of multilevel inverters? Explain any one.  [8]

Explain the need for harmonic filters? What are various types available?

Explain any one. [10]

Explain working principle of Superconducting Magnetic energy storage

system. (SMES). [8]
OR
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Q10)2)
b)

Ql11)a)

b)

012)a)

b)

Compare series and shunt type Active filter with help of neat diagram?[10]

Explain working principle of Flywheel energy storage system. [8]

Explain the conventional active and reactive power in three phase system
and need for d-q transformations with non linear loads? [8]

What is active and reactive power expressions of 3phase 4wire system
using Akagi’s instantaneous power (pq) theory? [8]

OR

What are o3 transformations? Write relations for 3 phase balanced voltage

systems to obtain ¢# components. [8]

Explain Akagi’s instantaneous power (pq) theory used for harmonic
power compensation? [8]
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ARTIFICIALINTELLIGENCE AND ITSAPPLICATIONS IN

POWER SYSTEMS
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Instructions to the candidates:

)
2
3)
9
)
6)

01) 2)

b)

Q2) 2)

b)

Answer any two 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 electronic pocket calculator is allowed.

Assume suitable data, if necessary.

SECTION -1
Explain any three applications of Fuzzy logic and Artificial Neural network
for solving problems in power system. [10]
Write short note on following with examples: [15]

i)  Fuzzy relations and operations on fuzzy sets.
i) Height of a fuzzy logic.

iii) Normalization of a fuzzy set.

Explain the generation of membership function based on subjective
perception and inductive reasoning. [10]

Explain following methods of associating crisp set with a given fuzzy
set. [15]

i)  Core of a fuzzy set.
i)  Support of a fuzzy set.
iii) Level set associated with a fuzzy set.

iv) o -cuts of a fuzzy set.

PTO.



03) Explain ‘Predicate Logic’ PL (2) with reference to following points giving

appropriate examples. [25]
a) Syntax of PL (2).
b) Semantics of PL (2).
c) Semantic Properties.
d) Derivation.
e) Resolution in PL(2).
SECTION - 11
04) a) Compare operational logic as well as functional properties of Artificial
Neural Network (ANN), Expert System and Fuzzy Logic. [10]
b) Explain basic McCullock Pitts’ non linear model of a neuron with diagram
and mathematical relations. [8]
c) Explain different transfer functions used to map input-output relation
while training ANN. [7]
05) a) Define learning of artificial neural network. [5]
b) Explain algorithm of ‘Perceptron learning Rule’. Explain ‘learning rate’
and ‘momentum coefficient’. [10]
c) Explainthe competitive learning of neural network. [10]
06) a) With neat diagram explain the architecture of Multi-Layer Perceptron
(MLP). Also explain basic rules of signal flow graph. [10]
b) Explain the error back propagation algorithm with mathematical formulae.

[15]
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ML.E. (Electrical) (Power System)
b- RENEWABLE ENERGY SOURCES

(2008 Course) (503205) (Elective - II) (Semester - I)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

)

Answer any two questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

9

Q1) 2)

b)

02) a)
b)

03) a)
b)

Figures to the right indicate full marks.

SECTION -1
Highlight on worldwide potentials of conventional and nonconventional
Energy Resources and comment on same. [10]

Explain the concept of clean Development Mechanism and prototype

carbon funds. [10]
Explain the chracteristics of PV cells. [5]
State and explain different types of solar collector. [10]

Highlight on stand alone and grid connected operation of wind energy.[10]

Write a note on IRP. [5]

Discuss on Wind distribution and wind speed predictions. [10]

Discuss on system components and types of turbine related to wind
Energy Generation. [10]

List the system design factors for wind energy. [5]

PTO.



04) 2)

b)

05) a)

b)

Q6) 2)
b)

SECTION - 11

Discuss on energy contents and technological advancements related to
biomass. [10]
Write a note on Geothermal energy conversion systems. [10]
Write a note on Micro Hydel Plant. [5]

Explain the equivalent circuit and performance characteristics battery as
storage device. [10]

Explain the Fly wheel energy components and its advantages over battery.

[10]
Write a note on battery management. [5]
Explain the hybrid system combined with diesel. [10]

How does power quality gets affected due to voltage sags and flickers.[10]
High light on load scheduling. [5]
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Power System Dynamics
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Instructions to the candidates:

1) Answer any two from each section.
2)  Answers to the two sections should be written on separate answer books.
3) Assume suitable data if necessary.
4) Write down all the assumptions made.
SECTION -1
Q1) a) Classify the various states of operations and the security of the system
as per Dy Liacco, and Fink and Carlson. [12]
b) Explain in detail analysis of steady state stability. State the criterion for it.
How Eigen value analysis is used for the purpose of stability analysis.[13]
02) a) Derive the stator voltage expressions for the small signal analysis of
single machine model with field circuit only. Write down assumptions
involve in it. [13]
b) Explain the role of SVC in power system. Explain the control
characteristics of SVC in detail. [12]
03) Write short notes on: [25]
a) Equal area criterion and its application

b) Effect of excitation control on steady state stability.

c)

Synchronous machine models.

PTO.



SECTION - 11

04) What is power system stabilizer (PSS)? Explain it with the help of neat block
diagram. Explain the working of each component of PSS in detail. [25]

05) Derive an expression for small signal analysis of multimachine system
considering simplified model of synchronous machine. State any assumption
made. [25]

06) a) Explain the analysis of voltage stability of SMLB system with the help of
[13]

i) PV curve and
i)  VQcurve

b) Assume hypothetical case of islanding and Discuss the implications of
inadvertent islanding. [12]
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ML.E. (Electrical) (Power System)

Power System Planning & Reliability

(503209) (2008 Pattern) (Semester - II)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any 2 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 is allowed.

SECTION -1
Q1) a) What are load forecasting methods. [8]

b) Why there is a need for power system planning in power system hence
give sketch for planning of power system. [8]

c) Explain probability based Markov Process to evaluate reliability. Also
enlist other probabilistic methods used in system planning. [9]

02) a) Explain Long term planning and discuss one of method in long term
planning. [8]

b) Explain Extrapolation technique used in load forecasting. [8]

c) Define reliability hence explain reliability indices for sustained interruptions.

9]

03) a) What are different kind of loads present hence explain Load growth

characteristic. [8]
b) Explainreactive power planning. [8]
c) Explain Momentary indices in reliability. [9]

PTO.



04) 2)

b)

05) a)

b)

Q6) 2)
b)

SECTION - 11

Explain importance of Probability study required in generator planning
hence explain various probability methods. [8]

What is network reconfiguration? How reconfiguration is needed for
reliability improvement. [8]

What is the effect of bus-bar failure in evaluation of distribution system
reliability. [9]

Explain Integrated resource planning used in generation planning for
reliability improvement. [8]

Draw a neat sketch of transmission planning and explain transmission
planning functions. [8]

How distribution system reliability will improve? [9]

Explain factors affecting interconnection under emergency assistance.|8]

Explain transmission planning to enhance reliability indices specially
system point and load point indices. [8]

What is reliability cost? What are the parameters affected on reliability
cost? [9]
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High Voltage Power Transmission
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Instructions to the candidates:
1) Answer any two 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 electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain the nature of overvoltage due to lightening phenomenon, with
the help of wave-shape and specifications. [10]
b) Explain the reasons of occurrence of switching over voltage; also explain
the means to minimize the switching over voltage. [15]
Q2) a)  Write short note on following: [15]
i)  Advantages of high voltage AC lines,
i)  Statistical approach of insulation coordination.
i) Necessity of Reactive power compensation.
b) Explain the principle of radio interference, origin of radio interference
and factors to be considered in line design. [10]
03) a)  Write short note on following ways of voltage control: [15]
i)  Tap changing transformer.
i)  Shunt rectors and shunt capacitors.
b) What are the biological effects of electric field? Also state the safe values

of electric field. [10]
PT.O.



04) 2)

b)

05) 2)

b)

Q6) 2)

b)

SECTION - 11

Give comparative study between EHV AC and HVDC Transmission
system. [10]

Explain the connections of three phase six pulse and twelve pulse converter
bridges. Draw and explain the voltage and current waveforms. [15]

Explain the switching arrangements in a bipolar HVDC terminal and
sequence of switching operations. [12]

Explain the types of multi-terminal HVDC systems along with their control
characteristics, configurations. [13]

Explain the ways of protection in HVDC system such as pole wise
segregation, clearing of DC line faults and reenergizing, protection of
converters. [15]

Explain the hierarchical levels of control of HVDC system. [10]
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ML.E. (Electrical) (Power System)
a- DIGITALPOWER SYSTEM PROTECTION

(2008 Pattern) (Elective - IIT) (503211) (Semester - IT)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer 2 questions from Section I and 2 questions from 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) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION -1
Q1) a) Explain working of numerical relay with the help of a block diagram.[10]

b) Explain Least Error Squared (LES) technique. [15]

02) a) Explain amplitude comparison relay based on travelling wave
phenomenon. [10]

b)  Withablock diagram explain hardware of a microprocessor based relaying
scheme for protection of transmission line. [15]

03) a) Explain different faults in a synchronous generator. [5]

b) Explain % differential protection scheme for synchronous generator.[10]

c) Explain protection against turn - to - turn fault on stator winding. [10]

SECTION - 11
04) a) Inatransformer explain how magnetising inrush current and overvoltage
inrush current are considered in protection. [15]
b) Explain Buchholz Relay. [10]

PTO.



05) 2)
b)

Q6) 2)

b)

Explain multi-zone distance Relaying scheme. [15]

Explain features of man-machine interface system and integrated operation
of national power system. [10]

What are the assumptions made in S.C. studies for designing relaying
scheme. [10]

Develop algorithm for S.C. studies. [15]
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b - POWER ELECTRONICS APPLICATIONS IN

POWER SYSTEMS (PEAPS)
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Instructions to the candidates:

1)
)
3)
9)
5)
6)

Q1) 2)

b)

02) a)
b)

03) a)

b)

Answers to the two sections should be written in separate answer books.
Answer any three questions from each section.

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

Classify different types of static power converter topologies used.
Comment on the output, harmonic control in a transmission line.  [8]

Compare Series Compensation and Shunt Compensation? Explain any
one method for series compensation in detail along with diagram.  [8]

OR
Explain FC TCR topology with neat diagram and characteristics.  [8]

Draw Impedance Vs delay angle characteristics of TCSC and explain its
operation. [8]

What is the most suitable location for shunt compensation placement?
Why? [8]

With neat figure explain the principle of operation of Thyristor Controlled
Reactor (TCR). Obtain the expression for effective reactive admittance
and RMS value of fundamental and nth harmonic current. [8]

OR

PTO.



04) 2)

b)

05) 2)

b)

Q6) 2)

b)

Q7) a)

b)

08) a)

b)

09) a)

b)

How SSSC can be used for active and reactive power flow control of

transmission network? Compare characteristics and features of TSSC
with SSSC. [10]

Compare FC TCR and TSC TCR based on characteristics offered. [6]

Explain TCSC with its V-I characteristics. Explain its Voltage control
and reactance control modes of operation. [10]

Draw V-I characteristics of TSC TCR and Explain its modes of operation.
8]

OR
Comment on control range and VA rating of SSSC using V-I characteristics
in Voltage control and reactive control mode of operation. [10]

Draw and explain switching converter type series compensator functional

diagram. [8]
SECTION - 11
Explain functional control of shunt and series converter in UPFC. What
are the different modes of operation? [8]
What are the operational constraints in UPFC? [8]
OR
What is UPFC? Draw diagram to explain basic principle of operation of
UPFC. 8]

With the help of expressions and P-Q/§ plots, comment on range of
real and reactive power control of UPFC. [8]

Explain principle of working for TCPAR with the help of diagram and
expressions. [8]

Explain principle of working of Dynamic Voltage Regulator/Restorer
(DVR). [8]

OR
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Q10)2)

b)

0l11)a)

b)

Q12)a)
b)

What is TCBR? Draw circuit diagram and explain its working modes.[8]

Compare different FACTS controllers used for reactive compensation.

8]

What are various control strategies used in various FACTS devices?

Discuss their comparative merits. [10]

Compare Hysteresis and Fuzzy logic controls. [8]
OR

What is ANN control? Explain. [10]

Comment on importance of coordination between different FACTS
controllers. [8]
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M.E. (Electrical - Power Systems)
Power Quality Assessment & Mitigation
(503212) (2008 Course) (Elective - IV) (Semester - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

)
2
3)
9
3
6)

7)

Q1) 2)

b)

Q2) 2)
b)

03) a)

b)

Answer any Two 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.

All questions carry equal marks.

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

Assume suitable data, if necessary.

SECTION -1
What are the symptoms of poor power quality? Can good grounding
system reduces problems of power quality. How? [12]

What are different power quality issues? How power quality events are
classified and characterized? [13]

Explain control strategies for transient voltages. [12]

Differentiate between voltage transient and voltage flicker. Explain
mitigation methods of voltage flickers. [13]

Why voltage sag is important power quality event compared to other
events? Also explain economic impact of voltage sag. [10]

Explain CBEMA and ITIC curves. [5]

What are the differences between Over voltage and Swell? Explain
mitigation techniques for swells? [10]

PTO.



04) 2)

b)

05) a)

b)

06) a)

b)

SECTION - 11

Explain effect of harmonics on consumer electronic appliances,
communication circuits, power capacitors, and induction motors. [15]

Explain following in context to harmonics. [10]
i)  Total demand distortion and total harmonics distortion.

i) True power factor and distortion power.

Explain passive harmonic filter design criteria. Also high light design
constraints on filter components. [12]

Explain approaches followed in power quality monitoring. [13]

Explain role of power instrumentation in power quality assessment. Also
explain important features of power quality monitors. [13]

Power quality state estimation and importance of the same in controlling.
[12]
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[4660]-262 [Total No. of Pages : 2
ML.E. (Electrical - Power Systems)

b-PARTIAL DISCHARGES IN ELECTRICALPOWERAPPARATUS

(Elective - 1V) (503212) (2008 Revised Course) (Semester - I1)

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

1) Answer any Two 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 electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain following types of discharges such as internal discharge, surface
discharge and external discharges. [18]
b) Explain the recurrence of PD pulses in relation to the temporarily assigned
instantaneous value of high voltage. [7]
02) a) Explain the necessity of calibration of Partial Discharge (PD) measuring
setup. Explain in detail, the procedure of calibration of PD measuring
unit. Also explain the reasons for uncertainty of measurement. [18]
b) Explain the criterion of choice between straight and balanced detection
system. 7]
03) Write short note on: [25]
a) Completely enclosed screen, materials used for screening.
b) Screen interruptions.
c) Effect of corners.
d) Cavity resonance.
e) Measurement of screening efficiency.

PTO.



SECTION - 11

04) Explain the effects of Partial Discharge on following type of dielectrics. [25]

a)
b)

c)

05) a)
b)

06) a)

b)

Gaseous insulating materials.
Liquid insulating materials.

Solid insulating materials.

Explain the relation between measured and actual charge. [8]

Explain the relation between the time-dependent occurrence of Partial
Discharge. [8]

Explain the occurrence of damage due to partial discharge. [9]

Explain the problems during Partial Discharge measurement on long
cables. [10]

What is the significance of knowing location of partial discharge? Explain
the methods to locate PD. [15]

[4660]-262 2



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

P2691 [Total No. of Pages : 3

[4660]-264
M.E. (Electrical) (Power Electronics & Drives)
MODELINGAND ANALYSIS OF ELECTRICAL MACHINES

(503301) (2008 Pattern) (Semester-)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer any three questions from each section.
2) Answer to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain with necessary sketches, the concept of 2-pole primitive machine.
What is Kron’s primitive machine. [8]

b) Discuss and develop the voltage equations for Kron’s primitive machine.
State all the assumptions made. [10]

02) a)  Using voltage equation matrix of primitive machine, derive the expression
for the electrical torque. Explain significance of various terms of torque
expression. [8]

b) Sketch and explain representation diagrams of basic two-pole machine
and primitive machine for the following machines: [8]

i)  Polyphase induction machine.

i) DC compound machines.

Q3) a) Whatis meant by ‘power invariance’ in transformation theory applied to
Electrical machines? Discuss the cases of

i)  change in winding turns and
i) change in current for the equivalence of mmfs. [8]

b) Derive the transformations for currents between two-phase (o, B) rotating
balanced winding and pseudo-stationary two-phase (d-q) winding. Also,
show that the transpose of current transformation matrix is equal to its
inverse. [10]

PTO.



04) a) Forgiven a current connection matrix as [C], how the new voltage matrix
and transformed impedance matrix are developed? [8]

b) A three-phase induction motor has following parameters referred to stator:
8]
Stator resistance per phase: 0.19 Q
Rotor resistance per phase: 0.42 Q
Stator and rotor leakage reactance per phase: 2.4 Q each

Magnetising reactance: 27 €2

Calculate the similar parameters for its equivalent 2-phase induction motor
if its per phase winding turns are:

i)  same as that of 3-phase induction motor

i)  3/2 times that of 3-phase induction motor.

SECTION-II

05) a) Starting from the mathematical model of a three-phase induction motor,
derive an expression for steady state torque. [10]

b)  Write down the generalized mathematical model of polyphase induction
machine and hence derive the steady state voltage equations in phasor
form. [8]

06) a) From the equivalent circuit derive an expression for the air-gap power in
terms of rotor resistance, slip etc. Use steady state voltage equations in
phasor form and draw the equivalent circuit for a polyphase induction
machine. [8]

b)  Write short notes on ‘Dynamic performance of 3-phase Induction motor’
subjected to [8]

i)  Sudden changes in load torque

i) a3-phase fault at the machine terminals. Sketch the time response
behavior for changes in speed, torque, voltages and currents.
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Q7) a)

b)

08) a)

b)

A 3-phase 50 Hz cylindrical-rotor synchronous machine has the following
parameters: [8]

Armature leakage inductance = 0.38 mH
Self-inductance for phase a=2.14 mH

For this machine calculate the mutual inductance between armature phases
and its synchronous reactance.

How this mutual inductance differs or modified for a cylindrical-rotor
synchronous machine. Derive expressions for armature mutual inductance
of salient pole synchronous machine from a consideration of its basic
parameters. [10]

Explain transformation of voltage and torque equations using
interconnection matrix in interconnected machines, namely dc motor-dc
generator machine. [8]

Write short notes on small displacement stability and Eigen values of
typical induction machine. [8]
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[4660]-266
M.E. (Electrical) (Power Electronics & Drives)

POWER ELECTRONICS DEVICES AND CIRCUITS

(503303) (2008 Pattern) (Semester-)

[Max. Marks : 100

Instructions to the candidates:

D
2)
3)
9
3

Q1) 2)
b)

Q2) a)

b)

03) 2)

b)

04) a)

b)

Answer any two questions from Section-1 and any two questions from Section-I1.
Answers to the two sections should be written in separate answer sheet.

Figures to the right indicate full marks.

Use of electronic calculator is allowed.

Assume suitable data, if necessary.

SECTION-I
Explain two driving circuits for each SCR and MOSFET. [15]

What is safe operating area. Explain in relation with MOSFET, IGBT.
[10]

What is need of isolation between power circuit and control circuit?
Explain different isolation circuits. [15]

What is need of snubber to power semiconductor devices? Explain turn
off snubber. [10]

Explain the operation of type A and type B chopper with output voltage
and current waveform. [10]

Explain switching and V-I characteristics of SCR, MOSFET and GTO.
[15]

SECTION-II

Explain single phase fully controlled converter with output voltage and
current waveform with R-L load. Derive steady state equation for single
phase converter for R and RL load. [15]

Explain dual converter and its circulating and noncirculating current mode
of operation. [10]

PTO.



05) 2)

b)

Q6) 2)

b)

A three phase transistorized voltage source inverter is supplying a 3 phase
balance load. Draw the complete circuit diagram of the inverter including
commutating components. Mention the sequence of incoming as well as
outgoing transistor along with conducting transistor with reference to the
output voltage waveform. [15]

Compare different PWM control strategies for inverter. [10]

What are advantages and disadvantages of bidirectional control. Explain
three phase bidirectional controller with R load with necessary waveforms.

[15]

What is cycloconverter? Explain working of cycloconverter with output

voltage waveform. [10]
(YY"
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[4660]-267
M.E. (Electrical) (Power Electronics & Drives)

a-DSPAND ITSAPPLICATIONS IN ELECTRIC DRIVES

(503304) (2008 Pattern) (Semester-T) (Elective-)

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

D
2)
3)
9
)
6)

Q1) 2)

b)

Q2) a)

b)

Answer any three questions from Section-I1 and three questions from Section-I1.
Answer to the two sections must be written on separate answer sheet.

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-I

State the basic discrete-time sequences (signals). Represent those
graphically & mathematically. [8]

Find the convolution sum of the following two sequences using Matrix
method- x(n) =0(n+ 1) 20(n) + d(n—1) h(n)=20(n—1)-30(n-2).
[10]

OR

Explain with example the following basic operations on discrete time

signals- [8]
i)  Time Shifting i) Time Reversal
iii) Time Scaling iv) Amplitude Scaling

Determine the output response y(n) if
x(n)={1,2,3,2}; hn)={1,2,2}
Use Graphical Method. [10]

PT.O.



03) a)

b)

04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)
b)

Define discrete time fourier transform. State and prove its any four

properties. [8]

Determine Z transform of x(n) = n(—1)" u(n) and its ROC. [8]
OR

Define Z-transform. Explain ROC. State the condition for existence of

Z-transform. [6]

Determine the Inverse Z-Transform of [10]

) X@=_3 ‘ using Partial Fraction Expansion Method for

377 —4z+1
ROC |z]>1.
. +1 . .
i) X@= ﬁ For casual sequence using Long Division Method.

Explain ideal low pass and high pass frequency filters with phase distortion

and delay. [8]
Explain frequency response of single pole or zero system. [8]
OR
Explain concept of stability and causality with inverse system for first
order and system with a zero in ROC. [8]
Explain generalized phase system (GLPS) with linear phase. [8]
SECTION-II
State and prove any four properties of DFT. [8]
Obtain DFT of- [8]

)  h(n)=1/3 0<=n<=2
=0 otherwise
i) h(n) = O(n—n,)
OR
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08) a)
b)

Q9) a)
b)

Q10)a)
b)

Ql11)a)

b)

Q12)a)
b)

Explain Radix 2 DIT FFT algorithm for computing 8 point DFT.  [8]

How linear convolution is obtained from circular convolution. Obtain
linear convolution using circular convolution [8]

X(n)=1{1, 2, 3}; h(n) = {-1, -2}.

Compare analog filters with digital filters. (4]
State steps to design a digital filter using impulse invariance method. [6]

Design a digital high pass butterworth filter using bilinear transformation.
Specifications of the filter are as follows: [8]

o, = 1dB; o =15dB; Qp=04n, CQs=02r;, T=1sec.

OR
Compare FIR and IIR filters. [4]
Explain rectangular window method for design of FIR filter. [6]
Design FIR filter using Hamming window with N=7. [8]
Hd(e") = e7 —T/4 <=w <=m/4
=0 /4 <|w|<m

Obtain direct form I, direct form II, cascade form and parallel form of
following system [8]

Y(n) = y(n—=D= Y5 y(n=2)+ 1 y(n=3)+x(m) - x(n -1+ x(n-2).

Write short note on Any One: [8]
i)  DSP based motor control system.

i) DSP based vibration analysis.

OR
Explain basic structures of FIR filters. [8]
Write short notes on Any One: [8]

i)  DSP based power factor correction.

i) DSP based spectrum analysis.
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P3465

[Total No. of Pages : 2
[4660] - 270

ML.E. (Electrical) (Power Electronics and Drives)

FACTS AND HVDC
(2008 Pattern) (Elective - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1)  Attempt two questions from SECTION - I and two questions from SECTION - I1.

2)
3)

Q1) 2)

b)

Q2) a)

b)

03) 2)

b)

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

SECTION -1

With the help of neat diagram explain the working of static VAR
compensation. [12]

Explain what is the need of reactive power Compensation in transmission
line. [13]

What is the difference between Series compensation and Shunt
Compensation? Explain any one method for series compensation in detail
along with diagram. [15]

Explain the principle of operation of Thyristor Switched Capacitors
(TCS). [10]

What is Unified Power Flow? Explain the working of Unified Power
Flow Control (UPFC) with the help of neat diagram. [12]

What are the different types of FACTS controller used for power system
stability? Explain the basics of STATCOM along with its block diagram
and applications. [13]

PTO.



04) 2)

b)

05) a)

b)

06) a)

b)

SECTION - 11

Compare AC and DC Transmission system on the basis of economy,
technical performance and reliability. Also discuss the merits and demerits
of HVDC system over AC Transmission system. [15]

Draw a schematic diagram of a typical HVDC converter station and
explain the working of each part of it in detail. [10]

With the help of neat diagram and necessary waveforms explain the
working of 6 pulse bridge converter. [15]

What are the different faults occurred in converter circuit? Discuss the
protection provided against it. [10]

From fundamentals explain basic principle of DC link control? Draw
and explain basic converter control characteristics. [12]

Discuss firing angle control and explain the basic requirement for firing
angle generation. Explain any one type of firing angle control in detail.[13]
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[4660]-271

ML.E. (Electrical) (Power Electronics and Drives)

HARMONICS AND THEIR MITIGATION
(2008 Pattern) (Elective - 1)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates :

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

8)

Q1) 2)
b)

02) a)

b)

03) a)
b)

Answer two questions from Section I and two questions from Section I1.
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.

All questions carry equal marks.

Your are advised to attempt not more than four questions.

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

Assume suitabe data, if necessary.

SECTION - I
Explain different sources of harmonic pollution. [15]
Which are different power quality issues present. [10]

Explain the effect of power quality problem on equipments with remedy.

[15]
Enlist different Harmonic elimination techniques. [10]
What are Effects of harmonic distortion. [15]
Explain steps for passive Harmonic filter design. [10]

PTO.



04) 2)
b)

05) a)
b)

06) a)
b)

SECTION - 11

Explain power quality monitoring equipments. [15]
Explain different Power quality reliability indices. [10]
Explain different harmonics reduction techniques. [10]
Explain different devices used to control harmonics in the system. [15]

Explain shunt type Active power filter. [15]

Explain operating characteristics of SPS. [10]
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[4660]-272

ML.E. (Electrical) (Power Electronics & Drives) (Semester - II)

CONTROLLED ELECTRICAL DRIVES
(2008 Pattern)

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

1)
2)
3)

01) 2)

b)

02) a)

b)

Answer three questions from section - I and three questions from section - I1.
Neat diagrams must be drawn wherever necessary.

Assume suitable data if necessary.

SECTION -1

Discuss the performance of a full converter fed separately excited dc
motor under discontinuous and continuous modes of operation. [8]

A 220V, 1200 rpm, 15 A separately excited dc motor has armature
resistance and inductance of 1.8 2 and 32mH respectively. This motor
is controlled by a full converter having input of 230 V, 50 Hz supply.
Identify the modes and calculate torques for [10]

i) o =60°and speed = 450 rpm

i) o =60°and speed = 1500 rpm

Draw the necessary sketches and explain two quadrant chopper fed DC
drive, controlling armature voltage with constant excitation. What are the
demerits of chopper output on the overall performance of the motor.[8]

A 220V, 24 A, 100 rpm separately excited dc motor has an armature
resistance of 2 Q. The motor is controlled by a chopper with frequency
of 500 Hz and source voltage of 230 V. Calculate the duty ratio for 1.2
times rated torque and 500 rpm. [8]

PT.O.



03) 2)

b)

04) 2)

b)

05) a)

b)

Q6) 2)

b)

Explain four quadrant operation in a dual converter fed dc drive for both
circulating and non-circulating current operation. [8]

Derive the output voltage and speed equation in a semi converter fed dc
separately excited motor. Discuss maximum and minimum values of
currents in continuous conduction mode. [8]

Discuss in detail the speed control strategy 'constant volts/Hertz' for 3
phase induction motor. Also, explain drive operating regions with the
help of torque-speed curves at variable voltage and frequency up to field
weakening region. [8]

Draw and explain a control schematic block diagram for implementation
of VSI fed induction motor drive. [8]

SECTION - 11

What is the principle of slip power recovery method of speed control?
With necessary sketches, explain Static Kramer drive. State the merits of
this method of speed control. [8]

A Y-connected squirrel cage induction motor has following ratings and
parameters: 400V, 50Hz, 4-pole, 1370rpm, Rs=2Q, Rr'=3Q), Xs=Xr'=3.5 Q),
Xm=55Q. It is controlled by a current source inverter at a constant flux.
Calculate [10]

i)  Motor torque, speed and stator current when operating at 30 Hz
and rated slip speed.

ii) Inverter frequency and stator current for rated motor torque and
motor speed of 1200 rpm.

With necessary diagrams explain the principle of field oriented control.
Discuss and compare the philosophy of scalar control and vector control.[8]

Explain the method of rotor flux estimation in vector control scheme
using voltage model and hence derive the estimating equations of rotor
flux and rotor angle. [8]
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Q7) a) Draw and explain a schematic block diagram for implementation of direct
vector control method. Write all transformation equations. [8]

b) Discuss the dynamic model of separately excited dc motor and derive the
transfer function for speed as output and the armature voltage as input.[8]

08) Write short notes on : [2 X 8 =16]

a) Switched reluctance motor drive

b) Stepper motor drive
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[4660] - 273
M.E. (Electrical) (Power Electronics and Drives)
POWER ELECTRONIC APPLICATIONS
(2008 Pattern)
Time : 3 Hours] [Maximum Marks :100

Instructions to the candidates:

1)
2)
3)

Q1) 2)

b)

Q2) 2)

b)

03) a)

b)

Answer Two questions from Section-I and Two questions from Section-I1.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

SECTION -1
Discuss the role of power electronics in hybrid vehicle. [12]
How the power electronics is used in battery charging. [13]

What is electric traction system? How to provide control to traction
Motors? [15]

Explain the working of 3 phase full bridge converter along with its
application. [10]

Discuss different utility applications of power electronics. [15]

With the help of neat diagram explain the working of Air conditioning
system. [10]

PT.O.



04) a)

b)

05) 2)

b)

Q6) 2)

b)

SECTION - 11

Explain the working of UPS? How power electronics is used in it. [12]

With the help of neat diagram explain the working of wind power system.

How power electronics is useful in solar power system?

Write a short note on SMPS.

Write a short note on industrial applications of power system.

What is HVDC link? How power electronics is useful in it?

1747
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[4660]-275
M.E. (Electrical) (Power Electronics & Drives)
a-AUTOMATION IN INDUSTRIAL DRIVES
(503311) (2008 Pattern) (Semester-1I) (Elective-I1I)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer three questions from Section-I and three questions from Section-I1.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data if necessary.

SECTION-I

Q1) a) Discuss four quadrant drive operation. Explain steady state stability.
[10]

b)  Write short notes on selection of motor rating.

8]

02) a)  With all necessary diagrams, explain all electrical braking methods for
separately excited dc motor. [8]

b) Discuss dynamic modeling of separately excited dc motor. [8]

03) a) What is constant air gap flux control in induction motor? Draw and
explain Implementation diagram for V/F control method for 3-phase
induction motor. [10]

b) What are the limitations of stator voltage control of induction motor?
Explain cycloconverter fed induction motor drive. [8]

04) a) Write short notes on loss minimization in adjustable speed drives. [8]

b) Discussin brief different Electrical braking methods for 3 phase induction
motor. For each method, comment on energy loss and efficiency. [8]

PTO.



05) a)

b)

Q6) 2)

b)

Q7) a)

b)

08) 2)
b)

SECTION-II

With necessary sketches, explain adjustable frequency operation of
synchronous motor drive. [10]

Draw the implementation block diagram and explain current fed self-
controlled Synchronous motor drive. [8]

Write short notes on automation of industrial drive. Name the commonly
used sensors and other components used in automation. [8]

Discuss, how PLC is effectively used to control and protect a industrial
drive. [8]

Write short notes on recent trends of automation in industry. How
SCADA is useful drive automation. [8]

Explain implementation of sensor less vector control of induction motor.

8]

With necessary block diagram, discuss DTC drive system. [10]
Write short notes on Ladder programming for motor protection.  [8]
(YY"
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[4660]-277
M.E. (Electrical) (Power Electronics & Drives)
c-MICROCONTROLLERAND ITSAPPLICATIONS
(503311) (2008 Pattern) (Semester-1I) (Elective-I1I)

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

D
2)

3)
9)

3

01) 2)
b)

Q2) a)

b)

03) 2)
b)

04) 2)
b)

Answers to the two sections should be written in separate answer books.
Solve any two questions from Section-I and two questions from Section-I1.

Figures to the right side indicate full marks.
Use of Calculator is allowed.
Assume suitable data if necessary.

SECTION-I
Enlist the microcontroller family and explain architecture of 8051. [15]

Write note on: [10]
i)  reset circuit of 8051

i) Power down mode in 8051

iii) AD converter interface.

Explain the interrupt structure of 8051 and toggle the LED connected at

P1.0 through interrupt pin. [15]

Explain the generation of sawtooth wave using 8051. Program expected.

[10]

Write down cross assembler directives used in 8051. [15]

Write note on state machines. [10]
SECTION-II

Explain Solenoids-Relay control and clamping using 8051. [15]

Discuss interfacing of seven segment display and LCD to 8051.  [10]

PTO.



05) a) Enlist any five sensors/actuators and their interface with 8051.

b) Explain generation of PWM with 8051.

06) a) Explainthe 8051 based auto synchronizing unit.

b)  Write short note on intelligent switchgear.
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[4660]-279
M.E. (Electrical) (Power Electronics & Drives)

b-SPECIALTOPICS IN POWER ELECTRONICS AND DRIVES

Time : 3 Hours]

(503312) (2008 Pattern) (Semester-II) (Elective-1V)

[Max. Marks : 100

Instructions to the candidates:

D
2)
3)
9
3

Q1) 2)

b)

Q2) a)

b)

Q3) a)

b)

Answer any two questions from Section-1 and any two questions from Section-I1.
Answers to the two sections should be written in separate answer sheet.

Figures to the right indicate full marks.
Use of electronic calculator is allowed.
Assume suitable data, if necessary.

SECTION-I

Explain operation of three phase inverter in 180 degree conduction mode
with output voltage and pulses waveform. What are different PWM
control techniques explain PWM, SPWM inverter. [15]

How voltage variation is achieved within inverter. Explain different
methods. [10]

What are the advantages and disadvantages of CSI? Explain current
regulated PWM CSI. Draw circuit diagram and output voltage, current
waveform. [15]

What are basic types of switching mode regulators? Explain any two in
detail. [10]

Explain boost converter with output voltage and current waveform. What
are advantages and disadvantages of buck regulator? [15]

What are different methods of power factor control explain any two
methods in detail. [10]

PTO.



04) 2)
b)

05) a)

b)

06) a)
b)

SECTION-II

What are harmonics? What are different IEEE standards forit?  [10]

What are active filters? How single phase active filter be used show and
explain with block diagram and associated output. [15]

Explain vector control operation of three phase induction motor with

block diagram and function of each block. [15]
What is sensor less controlof induction Motor and explain any one
control method for control of IM. [10]
What is sensor less control of Synchronous Motor? [10]

Explain any one adaptive control method for control of Synchronous
Motor? [15]
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[4660]-281

M.E. (E&TC) (Microwave) (Semester - I)

ELECTROMAGNETICS AND ANTENNA THEORY

(2008 Revised Pattern)

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

1)
2)
3)

4)
3)
6)

01) 2)

b)

Q2) 2)

b)

03) 2)

b)

Answer any two 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 calculator is allowed.
Assume suitable data if necessary.

SECTION -1

Using method of moments, derive expression for field distribution using
integral form of potential equation. [15]

Write a detailed note on Yee's FD algorithm. [10]

Derive the expression for Green's function G corresponding to PDE for
free space. [10]

Compare FEM and FDM and MoM based on various parameters. [15]

Derive suitable expressions to calculate impedance of slot antenna of [15]
i)  Loop antenna
i) Log periodic antenna

Compare the power radiated by the half wave dipole and monopole.[10]

PT.O.



SECTION - 11

04) Explain the procedure to calculate potentials using FDM and use FDM to
calculate the potentials at nodes 1 and 2 in the potential system shown in the

following figure. [25]
P
-0V
N 1 2 q
N
20V
- <
ov

05) a) Design rectangular micro strip antenna using substrate with dielectric
with constant of 2.2, h = 0.1588cm, so as to resonate ate 10GHz. Give

the design procedure. [10]
b) Given the far field expressions, define and determine the following
parameters for the Hertzian dipole. [15]
—jor
E, = jn—ﬂlole siné
Arr
—jBr
H_ = jmsine
i 4mr

i)  Radiation Intensity
i)  Radiation Density
iii) Radiation resistance
iv) Radiated power

v)  Directivity

vi) HPBW

vi) FNBW
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06) a) Drawthe geometrical diagram of Yagi Uda antenna with all the dimensions.[8]

b) Derive the array factor for N-element linear array and explain the pattern
multiplication principle. [8]

c) Draw the geometrical diagram of Helical antenna and explain various
modes, radiation pattern, and design procedure with relevant mathematical
expressions and illustrative diagrams. [9]
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[4660]-283
M.E. (E & TC) (Microwave)
RFAND MICROWAVE CIRCUIT DESIGN
(504223) (2008 Pattern) (Semester-I)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Solve any two questions from each Section.
2) Figures to the right indicate full marks.
3) Assume suitable data whenever necessary.

SECTION-I

Q1) a) What kind of definition is used for SFDR? Why is the definition
reasonable? Calculate the SDFR for receiver with NF = 6dB, PIIP,=
—10dBm, AF =200 kHz, NR . =10 dB. [13]

b) Explain the concept of inter symbol interference (ISI). How ISI affect
the wireless communication? Derive for rolloft factor. [12]

Q2) a) Then-type three phase surface channel CCD has following specifications.
[15]

i)  Insulator crosssection A = 0.6 x 10 cm?.
i) Insulator relative dielectric constant € = 4.
i) Power dissipitation allowed per bit =P = 0.7 mw.
iv) Electron density N =2 x 10" cm™.
v) Insulator thickness d = 1.5 um.
vi) Clock frequency = 8 MHz.
Compute:
1) The insulator capacitor per square cm.
2) Determine the maximum stored charges per well in coulumbs.
3) Findrequired gate voltage.
b) Explain in detail IMPATT diode. [10]

PTO.



03) 2)

b)

04) a)

b)

05) a)

b)

Q6) 2)
b)

What is Gunn effect? How it is used for microwave generation? Discuss
Vally model theory along with necessary figures, symbols or diode and

voltage characteristic plot. [15]

Draw generic amplifier system. Discuss stabilization method for transistor

amplifier design. [10]
SECTION-II

Design a BJT Colpitt oscillator for 320 mHz. The parameters are: V., =
3V,1.=3mA,C, =0.1PF, R, =2kQ, R =10kQ, C = 100PF, is the
inductance should not exceed L, = L = 50nH, find the capacitance in
feedback loop. [13]

An abrupt P-N junction made of Si has acceptor and donor impurity as

N, =10" em™ and N, =5 x 112 cm™, assume device operates at room

temperature, determine: [12]
i)  The barrier voltage.
i) The space charge width.

i) The peak electric field across the junction. Given the junction
capacitance for a cross-sectional area is 10 cm” and € = 11.

Compare unilateral and bilateral design approach for microwave amplifier.
[10]

A MESFET operates at 5.7 GHz has the ‘S’ parameters as S | = 0.5
£-60°,S ,=0.02 £0°,S, =6.5 £115° & S, = 0.6 £-35°. Determine:
[15]

i)  Iftransistor is unconditionally stable. Draw stability circle.

i)  Find the optimum power gain assuming unilateral design (S,,= 0).

Explain criterion for mixer design. [10]

Design an 8GHz oscillator in C-B BJT configuration. The ‘S’ parameters
at V., =5VandI.=20 mA are S =0.87 £-40°, S  =0.25 £-32°,
S, =0.6 Z£100° and S,, = 1.21 £165°. Draw circuit. [15]
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[4660]-284
M.E.(E& TC)
a-APPLICATIONS OF MICROWAVE TO RADAR & SATELLITE
(504224) (2008 Pattern) (Elective-I) (Semester-I)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any two questions from each Section.
2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

SECTION-I

Q1) a) Derive the RADAR range equation considering all the losses. [10]

b) A RADAR has the parameters: PRF of 2kHz, pulse width 4us, and
average power 200W. Transmitting frequency of 6 GHz, target moving
with a radial velocity of 200 km/hr. Find peak power output, duty cycle
and doppler frequency. [15]

02) a) What is RCS? Explain the concept of RCS for perfectly conducting
sphere and square plate. [10]

b) Explain the Kepler’s law of orbital motion of a body in detail along with
related depression. [15]

03) a) Explain with the help of neat diagram the satellite subsystems: Telemetry,
Tracking, Command, Power subsystems. [15]

b) Explainthe FDMA downlinks analysis. [10]

PTO.



04) 2)

b)

05) a)
b)

06) a)

b)

SECTION-II

Explain the power budget analysis in satellite link with suitable
mathematical expressions. [10]

A satellite at a distance of 6000 km from a pilot on the earths surface
radiates a power of 3W from an antenna with a gain of 18 dB in the
direction of the observer. Find the flux density at the receiving point and
the power received by antenna with effective area of 10 m?. The satellite
operates at a frequency of 10 GHz. The receiving antenna has a gain of

50 dB. Find the received power. [15]
Explain satellite switched TDMA. [10]
Exlain the earth and space segment in detail. [15]

What is G/T ratio and explain its significance in satellite communications.
[10]

Explain the application of S. A. Radar for ship monitoring. [15]
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[4660] - 285
M.E. (E&TC) (Microwave)
DIGITAL IMAGE PROCESSING AND ANALYSIS
(2008 Pattern) (Elective - I)

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

1) Answer any three questions from each section.

2) Assume suitable data, if necessary.

3)  Figures to the right indicate full marks.

SECTION -1

Q1) a) Withreference to relation between pixels, explain : [8]

i) 4 -connectivity
i) 8 -connectivity
iii) Mixed connectivity

Explain with suitable example where the concept of connectivity is used
in Image Processing.

b) Briefly Explain the technique for measurement of Modulation Transfer
Function (MTF) of the human vision system using modulated sine-wave
gratings and sketch the typical response curve for the MTF. How does
one confirm that the human vision response is logarithmic function of
input intensity? [8]

Q2) a) State the basic formulae DCT and IDCT for two dimensional image
data. Illustrate the properties of DCT. [8]

b) Compare following image transform techniques using simplicity, energy
compactation and computational effort, as parameters. [8]

i) K. L. Transform

i)  Discrete Fourier Transform.
i) Discrete Cosine Transform.
iv) Hadamard Transform.

PT.O.



03) 2)

Briefly explain following image enhancement techniques. [8]
i)  Image Averaging

i) Image Sharpening

b) Explain any two spatial filtering methods for image restoration in presence
of only additive noise. [8]
Q4) Write short note for any three : [18]
a) RGB, Y/Q and HIS models for color Images.
b) Chromatic adaptation and color blindness
c) Optimal thresholding
d) False coloring for Image enhancement
SECTION - 11
05) a) Explain the following for image compression: [9]
i)  Entropy and entropy coding methods
i) Compression ratio and compression ratios used in JPEG and
MPEG standards
iii) Psychovisual and interpixel redundancy in images
b) A simple 4 x 4 Image is represented by following matrix: [9]

—

(20 140 100 20
20 140 100 20
240 140 240 240
240 140 240 240

- -

i)  Determine the entropy of image.
ii) Coding redundancy in the image.

i) Generate a simple Huffman code-book for various grey levels in
the image.
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Q6) a)

b)

Q7) a)

b)

08) a)
b)

Explain the following in details: [8]
i)  Edge linking using Hough Transform.
i)  Chain codes and B-splines for boundary representation.

Explain Morphological Image Processing w.r.to Dilation, Erosion,
Opening, Closing on Binary image. [8]

What are deterministic degradations? Explain typical degradation function
for camera motion and camera defocusing effects. How does one restore
the degraded image in these situations? [8]

Explain how Hough transform is helpful in detecting circles in image.[8]

Explain Baye’s classifier for object recognitation. [8]

Explain the role of neural network in digital image processing. [8]
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M.E. (E & TC) (Microwave)
COMMUNICATION NETWORKS
(2008 Course) (Semester - I) (Elective - I) (504224)

Time :3 Hours] [Max. Marks : 100

Instructions to the candidates:

D
2)
3)
9
3

6)

0l) a)
b)

d)
Q2) a)
b)

d)

Answer three questions from section I and three questions from section I1.
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 logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.

Assume suitable data, if necessary.

SECTION -1
Explain network design issues briefly. [4]
Explain the structure of Network design tool. [4]
Explain centralized data networks & Distributed data networks. [6]
Classify the different routing algorithms. [2]

Explain any one wireless network with their standards and specifications.
[4]

Explain different Network devices briefly. [4]

Explain Network functions briefly. [4]

A Messages independently arrive to a system at the rate of 10 per minute.

Their lengths are exponentially distributed with an average of 3600

characters. They are transmitted on a 9600bps channel. A character is 8

bits long. (4]

Calculate:

i)  Average service time Ts.

i) Whatis arrival rate A.

i)  What is Service rate D

iv) What is utilization of server U.
PTO.



03) a) Compare Frame Relay with X.25 network. [4]
b) Why small and fixed size cells are used in ATM networks? [4]
c) Compare virtual circuit packet switching with circuit switching. [4]
d) Explain packet switching and related delays with proper timing diagram.
[4]
Q4) Write short note on any three. [18]
a) ATM layers
b) Erlang-B function
c) MAC layer of IEEE-802.11 standard
d) TCP header
SECTION - 11
05) a) Explain the TCP/IP application layer protocols briefly. [4]
b) Explain necessity of Fragmentation in IP networks. [4]
c) Explain Link state routing in detail. [4]
d) Explain stored Audio/Video multimedia communication. [4]
06) a) 24 terminals share a 9600 bps line. Each terminal sends an average of
10 msg/min over the line. The message lengths are exponentially
distributed with an average length of 2000 bits. [4]
Calculate:
i)  Average time that a message spends in system Ts
i) Whatisarrival rate A
i) Total time in the system T
iv) What is utilization of server U.
b)  Write a short note on H.323 architecture. (4]
c) Whatis MTU? List the different MTUs for different networks. (4]
d) Whatis RTSP over UDP? Explain with practical Internet application.[4]
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Q7) a)

Explain RSA algorithm briefly. [4]

b) We are given three system. All have 50% utilizations. All have average
message lengths of 1400 bits. The first has exponentially distributed
message lengths. The second has constant 1400 bits message length. In
the third, half the messages are 400 bits long and the other half are 2400
bits long. [4]
Calculate
i)  Whatisarrival rate A
i) The mean service time E(S)

i) The waiting time Tw for first case
iv) The waiting time Tw for second case
c) Explainthe CSMA/CD frame format in detail. [4]
d) Explain Multicast and Unicast networks briefly. [4]
08) Write short note on any three: [18]

a) Video conferencing.

b) Network security.

c) PGP and S/MIME.

d) Proxy server as Firewall.
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[4660] - 287
M.E (E & TC) (Microwave)
a- SMARTANTENNAS
(2008 Course) (Elective - IT) (504225)

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 answer 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) Give and explain the Block diagram of a narrow-band adaptive antenna

system. [8]
b) Explain the Concept of overlaying. [8]
02) a) Discuss Cell Splitting as well as Cell Sectorization. [8]

b) Draw and explain Broad-band beam-former structure using TDL filter.|8]

03) a) What do you mean by Digital beam-forming process? What is the effect
of sampling on digital beam forming? [8]

b) Compare and contrast LMS and RLS Algorithms. 9]

04) a) Which are the DOA Estimation methods? Explain any one of them in
detail. [9]

b) Draw and explain Two-element delay-and-sum beam-former structure.[8]

PTO.



05) a)
b)

Q6) 2)
b)

Q7) a)

b)

08) a)

b)

SECTION - 11

Compare the Smart antenna system with Conventional antenna system.[8]

How Spatial Processing is beneficial for smart antenna system? Explain.

8]

Explain Space Time Rake Receiver for CDMA. [8]

Explain Single User Space Time Rake Receiver with diagram. [8]

Compare and contrast Non-coherent and Coherent CDMA spatial
processors. [9]

How range and capacity of CDMA can be improved using Spatial
Filtering. [8]

Describe the Reverse Channel Spatial Filtering with respect to WLL
subscriber unit. [9]

Mention the application of Smart antennas. [8]

+ 4+ + +
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M.E. (E & TC) (Micro wave)
b- SPEECH PROCESSING AND APPLICATIONS
(2008 Course) (Semester - I) (Elective - IT) (504225)

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

1) Questions 5 and 10 are compulsory.

2) Solve any three questions from remaining questions of each Section.

3) Right side figures indicate marks.

4) Assume data necessary.

SECTION -1

Q1) a) Explain speech production mechanism with its engineering analogy? [8]

b) Explain the characteristic properties of speech signal? What are the

challenges for the researchers working in this area? [8]

02) a) What are the speech digitization techniques? [4]
b) What is speech coding? [3]

c) Explain any two of the speech coding technique of the following PCM/
DPCM/ADPCM/Sub band coding? 9]

03) a) How the speech feature extraction techniques are classified? What is
significance of speech preprocessing. [8]

b) Explain with suitable diagram Mel Frequency Cepstral coefficient
(MFCC) of feature extraction? [8]

04) a) Whatis speech recognition? How it is classified? Explain in brief Steps
involved in speech recognition systems? [8]

b) Explain LPC technique with neat block diagram? [8]

PTO.



05) Write short note on. [18]

a) Filter Bank Processing of speech signal.
b) Spectrum distance measures in speech recognition.
c) Auditory Measures for speech recognition.
SECTION - 11
06) a) Explain Hidden Markov Model for speech recognition? [8]
b) Explain Neural network approach in speech recognition? [8]
Q7)a) 1)  Whatis Speaker recognition?
1) How itis Classified?
i) What are the Issues in speaker recognition systems.
[10]
b) What are the applications of speech recognition and speaker recognition
systems? [6]
08) a) Explain with block diagram text to speech conversion processes.  [8]
b) How will you comment on feature extraction techniques for speech and
speaker recognition? Why some of the techniques are common for both?
[8]
09) a) Explain Dynamic Programming based speech recognition algorithm?[8]
b) What are the measures of synthesized speech output performance. [8]
Q10) Write a short note on [18]
a)  Voice processing hardware and software?
b) What is adaptive echo cancellation for speech signal?
c) Explain any one speech enhancement technique.

T L {3
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[4660]-289
M.E. (E & T/C) (Microwave)

SEMICONDUCTOR DEVICES MODELING &

TECHNOLOGY (Elective - II)
(2008 Pattern)

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

1)
2)

3)
4)
5)

Q1) 2)

b)

Q2) 2)

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.
Use of electronic pocket calculator is allowed.
Assume suitable data, if necessary.

SECTION -1

What is equilibrium condition of pn diode? Explore w.r.t. neat
schematic. [8]

With suitable schematic diagrams, explain fabrication process of pn
diode. [8]

What are the limitations of bipolar junction transistor at high frequency?
Which parameters are responsible for it? Explain in detail with necessary
analysis. [8]

Explain secondary effects in bipolar junction transistor. [8]

What are the capacitances involved in MOSFET? What is effect of
surface? [8]

Explain various current-voltage characteristics of MOSFET. [8]

PT.O.



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

a) Generalized biasing and switching characteristics of transistor.
b) Reverse breakdown of diode.
c) High frequency and high speed issues of field effect transistor/ MOSFET.
d) Transient and ac behaviour of pn diode.
SECTION - 11
05) a) Explore SPICE model of BJT in detail. [8]
b) List various SPICE parameters of any one semiconductor device.
Elaborate each in short. [8]
06) a) Whatis latch up in CMOS Inverter? Explain in detail. [8]
b) Explore Bi-CMOS fabrication process. [8]
07) a) What is meant by integration density? What is Moore's law? How the
scaling of MOSFET has happened progressively? [8]
b) Explain fabrication process of CMOS. [8]
08) Write short notes on any three : [18]
a) MOSFET layout design rules
b) MOSFET threshold voltage
c) Bi-CMOS inverter
d) Saturation region of MOSFET
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M.E. (E & TC) (Microwave)
MICROWAVE INTEGRATED CIRCUITS
(2008 Pattern) (Semester - II) (504228)

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

1) Solve any TWO questions from each section.

2) Use of elemental value chart is permitted.

3) Figure to right indicates full marks.

4) Assume suitable data whenever necessary.

SECTION -1

Q1) a) Explain Richard’s transformation of Kuroda’s four identities in detail for
implementation of filters. [10]

b) Design low pass composit filter with cutoff frequency 2.5 MHz and

impedance of 75€2. Place infinite attenuation pole at 2.508 MHz and
plot the frequency response from 0 to 4.5 MHz. [15]

Q2) a) Draw commonly use types of planner transmission lines for MIC and
explain attenuation in micro - strip lines. [15]

b) Design a Bethe hole coupler for X band waveguide operating at 9GHz
with coupling of 20dB. Calculate & plot coupling and Directivity from 7
to 11 GHz. Assume round aberture. The constant values are as given:

a=0.02286 m,b=0.01016m, 4, =0.0333m,k =188.5m", #=129.0 m",
z,,=550.9Q, p,, = 4.22 x107 m¥ Q. [10]

03) a)  Explain PIN Diode as MIC component in detail. [12]

b) Calculate the width & length of microstrip line of 50€2 characteristic
impedance and 90° phase - shift at 2.5 GHz. The substract thickness

is- d = 0.127 cm with €, =2.20. [13]

PTO.



SECTION - 11

04) a)  Explain network matrix decomposition method for MIC synthesis. [15]
b) Design a transistor oscillator at 4GHz using a GaAs FET in common
gate configuration, with SnH inductor in series with the gate to increase

the instability. Choose a terminating network to match to 50Q load and
appropriate tuning network. The ‘s’ parameter for the transistor are

z,=50Q, s, =072 £-116° s, = 2.6 £76° s, = 0.03 £57°,
s,, = 0.73 £-54°, [10]

05) a)  Discuss in detail reflection type phase shifter. [10]

b) A 12-24 GHz frequency multiplier is designed using FET with the following
parameters. V =-2.0V, R = 10Q2, Ggs =0.20pF,C, =0.15pF, R =40Q.
The operating point of transistor is \ 02V, V, i =-0.0V,V, =50V,

V= 1.0VandI _ =80mA.Find conversion gain of multiplier.[15]
06) a) Discuss applications of MIC to [16]
i)  Radar

ii)  Satellite communication
i) Radio system
iv) Broadcast system

b) Explain noise measurement technique for MIC. [9]
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M.E. (E & TC) (Microwave)
SIGNAL PROCESSING FOR WIRELESS COMMUNICATION
(2008 Pattern) (Semester - II) (504229)

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

1) Answer any three Questions from each section.

2)  Answer to the two sections should be written in separate answer 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 what is distribution function and density function. Explain any
four characteristics of distribution and density function. [8]

b) Explain hypothesis testing. Explain null and alternate hypothesis.  [4]

c) Explain Gaussian distribution and uniform distribution along with its
characteristic equation and application. (4]

02) a) Explain the concept of adaptive filter. Explain the main components of
adaptive filter. Explain how adaptive filters can be used for noise

cancellation. [8]

b) Derive the Wiener Hopf equation. Show the error surface curve of Wiener
filter and explain its characteristics. [8]

03) a)  Explain the matched filter approach by maximizing SNR. [8]

b)  When the Zero hypothesis is true, a DC value of zero is transmitted.
When one hypothesis is true, a DC Value of 0.75 is transmitted. The
transmitted signal is embedded in uniformly distributed noise. The variance
of uniform noise is 0.75. Assume each event is equally likely, the cost of
making no error is zero and the cost of making either one of the possible
mistakes is unity. Only single sample is available.

PTO.



i)  Determine the optical detector and state which criterion you are
using.

i)  Derive the appropriate threshold.
i) Compute the total probability of error.

8]

04) a)  What is white Gaussian noise? Draw and explain its characteristic. [6]
b) Draw the structure of correlation receiver for binary detection problem
and derive the expression for threshold. [12]
SECTION- 11
05) a) Explain and analyse the performance of optimum receiver used for on
off Keying. [8]
b) Explain the basic concept of inter symbol interference and adaptive
equalization. [8]
06) a)  Explain the term power spectral density. [4]
b) Explain any one method of parametric and non parametric power
spectrum estimation. [12]
Q7) a)  Explain the receiver structure for known signals embedded in colored
noise. [8]
b) Explain spread spectrum communication in detail. [8]
08) Write short notes on any three: [18]
a) Radar target models.
b) System modelling using adaptive filters.
c) RLsalgorithm.
d) Maximum Likelihood criteria.

r £ 13
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M.E. (E & TC) (Microwave)
MOBILE COMMUNICATION - GSM AND CDMA
(2008 Pattern) (Semester - II) (504230)

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

D
2)
3)
9
3
6)

0l) a)

b)

Q2) a)

Answers to the two sections should be written in separate answer books.
Answer any three questions from each section.

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

State the features of frequency division multiple access (FDMA). Explain
non linear effects in FDMA. Compare FDMA and TDMA. [8]

A normal GSM has 3 start bits, 3 stop bits (also called as trailing bits),
26 training bits for allowing adaptive equalization. 8.25 guard bits and 2
burst of 58 bits of encrypted data which is transmitted at 270.833 kbps
in the channel. [10]

Find

1) Number of overhead bits per frame, b_,
i)  Total number of bits/frame

iii) Frame rate

iv) Time duration of a slot

v) Frame efficiency

Explain the following in brief. [8]
i)  Cell sectoring

i)  Microcell zone concept
PTO.



b)

03) a)

b)

04) 2)

b)

05) a)

b)

06) a)

b)

Explain GMSK modulation technique. [8]

Explain the following terms. [8]
i)  Traffic measurement units

i) Grade of service

i) Blocking probability

iv) Traffic usage

With the help of neat diagram explain the architecture of GSM. [8]

Explain the following terms in Cellular communication. [8]
i)  Adjacent channel interference
i) Co-Channel interference

Draw neatly GSM frame structure and explain. [8]

SECTION - 11

Explain GSM operations from transmitter to receiver with the help of

neat block diagram. [8]
Explain the entire process involving use of traffic and control channel
when a call is initiated by mobile in GSM. [8]
Explain the following terms with reference to CDMA. [8]

i)  Power control
i)  Soft hand off

Explain reverse [S-95 channel modulation process with neat diagram.[8]
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07) a)  Explain Frequency Hopped spread spectrum modulation with neat block
diagram. [8]

b) Explain the necessity of Equalization, diversity and channel coding in
wireless communication systems. Give the classification of Equalizers.|8]

08) Write a note on the following: [18]
a) GPRS
b) RAKE receiver
c) OFDM

[4660]-292 3



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

P2706

[4660] - 293 [Total No. of Pages : 2

M.E. (E & TC) (Microwave)
a- FIBER OPTIC COMMUNICATION
(2008 Pattern) (Semester - II) (Elective - I1I) (504231)

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 seperate books.

3) Assume suitable data if necessary.

SECTION -1

Q1) a) The refractive index and the photoelastic co-efficient for silica are 1.52
and 0.287 respectively. The silica has an estimated isothermal
compressibility of 6x10'" m? per Newton at 1400 K Temperature.
Boltzman constant is 1.381 x10* Joules per Kelvin. Determine the
Theoretical attenuation in desible per kilometer due to the Fundamental
Rayleigh scattering in silica at optical wavelength of 0.65 micro meter,
1.02 micrometer and 1.28 micrometer. [8]

b) What are the different materials and dopants used for Fabrication of
glass Fiber with various refractive index. Explain the Double crucible
method of fiber manufacturing with neat diagram. [8]

02) a) What are the different types of splicing techniques? Explain difference

between the connectors and splices. [6]
b) Explain the marking of OTDR in optical fiber communication. [6]
c)  Write short note on Erbium-Doped fiber amplifier. [6]

03) a)  Explain the advantages and disadvantages of fiber optic communication
over wired communication. [6]

b)  Explain signal propagation in graded index fiber with wave guide equations.
[S]

c) Explain the pulse spreading and its significance in communication. [5]
PTO.



04) 2)

b)

05) a)

b)

06) a)
b)

Q7) a)

b)

08) a)

b)

An Optical link consist of multimode step index fiber with a core refractive

index of 1.4 and relative refractive index difference of 1.1%. The length
of fiber is 6.5km.

Calculate:
1)  The rms pulse broadening due to intermodal dispersion on the link.
[3]

i) The Delay difference between the slowest and fastest mode at the

fiber output. [3]

i) The Bandwidth X length product. (4]

Explain the Fusion splicing of optical fiber with neat diagram. [6]
SECTION - 11

Write short note on any two. [10]

1)  Wavelength Division multiplexing.

1)  Bit Error Rate.

i) Attenuation in optical fiber.

Explain the working of optical receiver with neat diagram. [8]

Explain star coupler. Obtain 8x8 star coupler using 2x2 coupler.  [8]
Explain the concept of Tunable sources and tunable filters in OFC. [8]

Estimate the total insertion loss of a fiber joint with lateral misalignment
of 1.1 micrometer and angular misalignment of 1°. The parameter of the
single mode fiber are [8]
i)  Numerical aperature (NA)=0.1

i) Core diameter (2a) = 8 micrometer

i) Normalized frequency (v )=2.4

iv) Refractive index of core (n ) = 1.46.

Draw optical power loss model for point to point link. Explain link power
budget with suitable example. [8]

Calculate the incident optical power necessary to achieve an SNR of
50dB at the receiver for the analog optical fiber system operating at wave
length of one micrometer which has a post detection bandwidth of
5SMHz. [8]

Explain SONET/SDH networks with neat diagrams. [8]
T {3
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[4660] _ 295 [Total No. of Pages : 2
M.E. (E & TC) (Microwave)
c: EMI & EMC TECHNIQUES

(2008 Pattern) (Semester - II) (Elective - I1I) (504231)

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

1) Answer three questions from section I and three questions from section I1.
2) Answers to the two sections should be written in separate answer books.
3) Figures to right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data, if necessary.
6) Use of Electronic pocket calculator is allowed.
SECTION -1
Q1) a)  Derive the equation for voltage and current by solving Helmoltz equation
for a transmission line. [10]
b) Explain Uncertainty and Confidence in measurements. [8]
Q2) a) Explain Power ratio method and Voltage ratio method of attenuation
measurement. [10]
b) Discuss important considerations when making attenuation measurements.
[6]
Q3) a) Discuss principle of automated noise measurements. [8]
b) Derive the expression for Noise Figure for two port network. [8]
04) Write notes on following RF voltage measuring instruments: [16]
a)  RF millli Volt meter,
b) Wide band AC Volt meter,
c) Oscilloscopes.

PTO.



SECTION - 11

05) a)  Explain with block schematic, the working of Spectrum Analyser. Discuss
it’s applications. [10]
b) Discuss RFIC and MMIC measurement. [8]
06) a)  Explain the principle of operation of Network analyzer. [10]
b) Explain the significance of vector measurements. [6]
Q7) a)  Discuss the different RF power sensing devices. Explain the thermocouple
power sensor in detail. [10]
b) Discuss the types of noise and noise sources. [6]
08) Write notes on: [16]
a) Power coupler and Reflectometer,
b) RF Power measurements and calibration,
c) Noise figure Analyzer.
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[4660]-298
ML.E. (E & TC) (Microwave)
SOFTWARE PROJECT MANAGEMENT
(2008 Pattern) (Elective -1V )

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

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

2) Attempt any TWO questions from each Section.

3)  Neat diagrams, Flow charts must be drawn wherever necessary.

4)  Figures to the right indicate full marks.

5) Assume suitable data if necessary.

SECTION -1
Q1) a) Write short notes on any Two

i)  Software Testing [6]
i)  Configuration Management [6]
i) CMM Process Framework [6]

b) Whatis a Function point? Explain Function Point analysis with the help
of a new web site development example for a bank. [13]

02) a) Whatisaproject? Enlist and explain in detail the characteristics associated

with project. [6]
b) Whatis Management? Enlist and explain in detail the functions associated
with Management. [6]
c) Explain different project Management activities [13]

03) a) Explain the procedure for calculating critical path in a software project.[6]

b) What is strategy? How a strategy is finalized for various activities in
software project? [6]

c) Whatis an estimate? What are the different ways of estimating the size of
software project? How to make an estimate more realistic? [13]

PTO.



04) a)
b)

05) 2)
b)

06) a)

b)

SECTION - 11

Define software quality. What is the importance of software quality?[6]

What are different software quality measures? Give a suitable example

for each type. [6]
Explain Trade-off Triangle with the help of a GUI example. [13]
Explain risk analysis and its management in a software project. [6]
What is SDLC? What are different SDLC models? [6]

What is an ‘Organizational Structure’? What are different types of
organizational structures and which one of these is suited for software
project and why? [13]

Why reviews are important in a software project? How to improve the
project performance by reviews? [6]

Explain exploratory program development style and state drawbacks of
the this style. [6]

What are advantages and disadvantages of using Services and goods
from outside the organization? What are different types of contracts?
Give a suitable example for each type. [13]

1747
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[4660]-300
M.E. (E & TC) (VLSI & Embedded Systems)
ANALOG AND DIGITALCMOSIC DESIGN
(2008 Pattern)

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

1)  Answer any three questions from section - I & section - 11
2)  Figures to the right indicate full marks.
3) Assume suitable data, if necessary.

SECTION -1

Q1) a) Calculate W/L for MOSFET to offer dynamic resistance of 10 kQ.
Assume suitable data. [8]

b)  With the help of necessary schematic explain current sink & source with
Rout offered. [8]

Q2) Design current mirror for 100 micro A. Assume suitable data. What are the

techniques to improve output resistance? Give mathematical analysis to support.
[16]

Q3) a) Whatare the performance parameters of voltage reference circuit? Explore
in brief. What is state of art? [8]

b) What is mean by buffered op-amp? Explore with the schematic?  [8]

Q4) Write short notes on any three: [18]
a) Cascode amplifier
b) Macro model of op-amp
c) BGR

d) Output amplifiers
PT.O.



SECTION - 11

05) a) Explain with suitable example sources of static and dynamic hazards.
How to eliminate static hazards? [8]
b) What is static and dynamic power dissipations? Derive an expression
for Power Delay Product (PDP) and Energy Delay Product (EDP). [8]
06) a) What is metastability problem in digital design? How to overcome
metastability? [8]
b) Explain domino logic in detail. [8]
Q7) a) Compare synchronous and asynchronous machines. [4]
b) Draw state diagram, write a VHDL code and test bench for 1101 Moore
sequence Detector. [12]
08) Write short notes on any three: [18]
a) Transmission Gate: Merits, Demerits and Use.
b) Technology Scaling
c) A Parameter and DRC
d) NORA Logic.
e) Stick Diagram and CMOS Layout
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[4660] - 302
M.E (E & TC) (VLSI and Embedded Systems)
EMBEDDED SYSTEM DESIGN

(2008 Course) (504183) (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) Assume Suitable data if necessary.

SECTION -1

Q1) a) Discuss various design metrics considered in an embedded system design.
8]

b) What are the design methodologies adopted in embedded system design.
Give an example. [8]

02) a) Mention the different IC technologies. [8]
Explain any one technique in detail.

b) Draw giving major blocks, the architecture of a general purpose processor.

8]

03) a) Compare RISC and CISC. [8]
b) Compare programming techniques in FPGA and CPLD. [8]
04) Write notes on: [18]

a) System on chip
b) Market window

c) Cachc memory

PTO.



SECTION - 11

05) a)  Draw the architecture of ARM 7 processor with the help of a neat diagram
and explain main blocks. [8]
b) Compare AR7 and ARM 9. [8]
06) a) Comment on signal integrity in interconnection. [8]
b) How the functional verification is done in embedded system? Give an
example. [8]
Q7) a) What are the parameters for optimization techniques? Explain any 2
parametric optimization techniques. [8]
b)  Whatis built-in self test? Explain. [8]
08) Write notes on: [18]
a) Boundary scan.
b) CAN bus.
c) I2C.

+ 4+ + 4+
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[4660] - 303
M.E. (E & TC) (VLSI and Embedded System)
a-ASIC DESIGN AND MODELLING
(2008 Course) (Elective - I) (504184) (Semester - I)

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

1)
)
3)
9
5)

6)
7)

01) 2)

b)

Q2) a)

b)

03) 2)
b)

Question no.1 and Question no. 8 are compulsory.

Answer any two questions from remaining 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 electronic calculator is allowed.

Assume suitable data, if necessary.

SECTION -1
Explain the step by step process of ASIC design in detail. Brief about
the various EDA tools that are used for this process. [12]
Describe the various issues in verification. [6]
Design the smart Engineering building lift controller such that: [8]

Input : in _button (10 downto 0), position_sensor (15 downto 0)
Outputs: up_down, stop_go, door open_close, display (10 downto 0)
Additional input/outputs: over weight, beep
How many states, processes do you need?
Draw the state transition diagram.
Write VHDL code.
Describe the various verification issues. [8]
Compare the hardware design verification and software design verification.[8]

Draw the stick diagram for 2 inputs AND gate. Calculate area needed on
chip. [8]

PTO.



04) a) What do you mean by clock skew? How it can be rectified? Explain it
with neat waveforms. [8]
b) Listdifferent DFT techniques and explain in detail with example.
memory BIST Insertion Technique. [8]
SECTION - 11
05) a)  What are the goals of placement and explain the Eigen value algorithm
for placement? [10]
b) What are the objectives of system portioning and explain in detail the
group migration algorithm in for system partitioning. [6]
06) a) Explain static timing analysis in detail. [8]
b) Explainthe K-L algorithm in detail. [8]
Q7) a) What are various issues in analog mixed signal design? [8]
b) Explainthe various routing techniques. Explain any one of them in detail.[8]
08) Write short note on: [18]
a) Power dissipation.
b) Post layout synthesis.
c) Automatic test pattern generator [ATPG].

+ 4+ + 4+
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[4660] - 304
M.E (E & TC) (VLSI and Embeded System)
(b) NANOTECHNOLOGY

(2008 Course) (Elective - I) (Semester - I) (504184)

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

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

2) Answer any three questions from each Section.

3) Neat diagrams must be drawn wherever necessry.

4) Assume Suitable data if necessary.

SECTION -1

Q1) a) Justify ‘nanotechnology will change the world in next few years’.  [8]

b) Explain “Fundamental Science behind Nanotechnology”. [8]

02) a) Explain Molecular Recognition w.r.t. nanoscience. [8]

b) ‘Biosystems is nothing but complex nanosystems’, justify the statement.

8]

03) a) What s the role of molecular recognition in nanotechnology? [8]

b) Explain optical properties at nanoscale. [8]

04) a) What is smart material and sensors? [9]

b) Explain the concept of “Electronic nose”. [9]
SECTION - 11

05) a)  Explain different structures of carbon nanotubes. [8]

b) Discuss electrical and mechanical properties of CNT. [8]

PTO.



Q6) 2)
b)

Q7) a)
b)

Write differences between MEMS and NAMS.

Explain Bio-medical applications of nano-electronics.

Explain e-beam lithography.

Explain atomic beam lithography.

08) Explain the working principle of following (any three)

a)
b)
c)
d)
e)

Scanning Probe Instruments.
Magnetic Force Microscopy (MFM).
Spectroscopy.

Electrochemistry.

Electron Microscope.

+ 4+ + +
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[4660] - 305
M.E (E & TC) (VLSI and Embedded Systems)
¢ : MACHINE INTELLIGENCE
(2008 Course) (Semester - I) (Revised Course) (Elective - 1) (504184)

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

1) Answer any three questions from each Section.

2) Draw neat diagrams wherever necessary.

3) Assume Suitable data if necessary.

SECTION -1

Q1) a) What is fuzzy resoning? With suitable example discuss Mamdani fuzzy
inference system. [8]

b) Discuss in detail the composition of fuzzy relation. Explain Max-min
composition and Max product composition. [8]

Q2) a) Whatare the problems occurring in determining the mathematical model
for an unknown system by observing input-output data pairs? How the
parameter identification is being carried out in system identification. [8]

b) Draw the block diagram for the inverse learning method Explain in detail
the training and application phase of the ANFIS Controller. [8]

03) a) What are the different issues concerned with fuzzy inference system.[8]

b) Whatis fuzzy resoning? Discuss in detail the fuzzy resoning for multiple
rules with multiple antecedents. [8]

04) Write a Short Note on (Any three): [18]
a) Dynamic Programming.
b) Sugeno fuzzy model.
c) Neuro Fuzzy Control.

d) Use of Genetic Algorithm in Game Playing.

PTO.



SECTION - 11

05) a)  Listthe applications of Neural Network in image Processing and explain
any one application in detail with block schematic. [8]
b) Whatisradial basis function network? What are the different architecture
and learning methods of radial basis function network. [8]
06) a) What do you mean by derivative based optimization? Describe in detail
any one gradient based method. [8]
b)  What are the different clustering algorithm? Explain K - mean clustering
algorithm in detail. [8]
Q7) a)  Whatisunsupervised learning? Write a short note on competitive learning. [8]
b) Whatis ADLINE networks? Explain ADLINE training algorithm.  [8]
08) Write a short note on (Any three): [18]
a) Continuous and Binary Hopfield Network.
b) Principal Component Analysis.
c) Feedback Control System using in ANN.
d) Kohonen self organizing network.

+ 4+ + +
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[4660] - 306

M.E. (E & TC) (VLSI & EMbedded System)
RECONFIGURABLE COMPUTING

(2008 Pattern) (Elective - IT)
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) Use of electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

SECTION -1

Q1) a) Why is configurable ALU said very close to reconfigurable device?
Explain with suitable schematic. [8]

b) What are the limitations of General Purpose Processor? Why evolution
in it is necessary? What are the characteristics of ideal reconfigurable
device? [8]

02) a) Give the growth equation for wire, channel and associated hardware in
reconfigurable device design. [8]

b) What is Rents rule? How will you apply it in design of your own
reconfigurable device? [8]

03) a) Why is multiplier considered as a test operation? Compare different
architectures based on their performances for multiplication. [8]

b) What is meant by configurable, programmable and fixed function devices?
Give suitable examples. [8]

PT.O.



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

a)
b)

c)
d)

05) a)

06) a)

b)

Fixed function devices.
Multi context FPGA.
Vector Processor.
LUT Mapping.
SECTION - 11

Which method of instruction will you suggest for reconfigurable device?
Why? Draw the schematic in detail to explore. [8]

Explain the concept of peak performance density in RP space area model.

8]

What is context? Why are contexts important in reconfigurable devices?

8]

Why is excess stress being given on optimization of interconnects? What
are challenges in it? [8]

Q7) With the help of detail block diagram. Explain the architecture of DPGA.
List its features, merits and limitations. [16]

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

a)
b)
c)
d)

MATRIX.
Fine-grained and Coarse-grained structure.
Temporal Partitioning algorithm.

Interconnect hierarchy.

DOO®
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[4660] - 307
M.E. (E & TC) (VLSI and Embedded Systems)
b- MEMORY TECHNOLOGIES
(2008 Pattern) (Elective - IT) (504185) (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 answer books.

3) Figures to the right indicate full marks.

4) Neat diagrams must be drawn wherever necessry.

5) Assume Suitable data if necessary.

SECTION -1

Q1) a) What is non-volatile semiconductor memory? Give the classification of

non-volatile memory. [8]
b) Explain the following application specific SRAMS. [10]

i)  Line Buffers 1) CAM
Q2) a) Draw the DRAM 3T cell structure and explain its operation. [8]
b) Enlist the advantages and disadvantages of trench capacitor based cells.
Compare SPT and TTC trench capacitors. [8]
03) a) Compare Bipolar PROM and CMOS PROM. [8]
b) Explainindetail FLOTOX (Floating Gate Tunneling Oxide Technology)
with the help of schematic and energy band diagram. [8]

04) a) What s pattern sensitive fault? What are the categories of neighborhood
pattern sensitive faults (NPSF). [8]

b) Explain March Test Algorithm? What types of fault it covers and explain
in brief. [8]

PTO.



05) Write short notes on:

a) Significance of testing of semiconductor memory. [6]

b) Explain Single stuck fault model (SSF). [6]

c) IDDQ fault modeling. [4]
SECTION - 11

06) a) Explainin detail the general design for testability techniques? [8]

b) Compare reliability of DRAM capacitors for trench and stacked
capacitors? [8]

Q7) a) Explain Analog memory and enumerate applications of Analog memory. [8]
b) Compare FRAM, MRAM, SRAM and DRAM. [8]

08) Write short notes on [18]
a) SEU (Single Event Upset) hardening.
b) Packages for SMT (Surface Mounting Technology).

c) Reliability issues related to semi conductor memory.

Q9) a) Explain in detail memory failure mechanisms with the help of bathtub
curve. [8]

b) What are memory cards? Explain Flash memory card. [8]

Q10)Write short notes on

a) Digital Tablet PC. [6]

b) VCOS technology (VLSI chip on Silicon) [6]

c) Single Electron memory. [4]
+ 4+ + +
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[4660] - 308
M.E. (E & TC) (VLSI & Embedded Systems)
VLSI EDA TOOLS

(2008 Pattern) (Elective - I1 (c)) (504185) (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 answer 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 chart, electronic pocket calculator
and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION -1

Q1) a) Explain Gate array based ASICs and Explain post layout simulation. [9]

b) Explain intellectual property core and cross compiler. [9]

02) a) Explain synthesis of Viterbi decoder. [8]

b) Explain the use of stick diagram for designing the logic circuit at layout
level with a suitable example. [8]

03) a) Explain how the wire load tables are used to measure delays in floor planning.
[8]

b)  What are the factors contribute to best floor planning? Explain in detail.  [8]

04) a) What are different approaches to global routing? Explain in detail one
algorithm to find the shortest path. [8]

b) What do you mean by clock skew? How it can be rectified. [8]

PTO.



05) a)

b)

Q6) 2)

b)

Q7) a)
b)

08) a)
b)

Write the expressions for the various power dissipation to be considered

for the clock planning in ASIC. [8]

Compare design rule checking, electrical rule checking and schematic

rule checking processes. [8]
SECTION - 11

Explain the mechanism for event scheduling during the simulation of
logic circuits used by VHDL Simulator like modelsim. [8]

What are different simulation modes in simulator? Explain in detail timing
analysis . [8]

Explain various routing techniques. Explain any one of them in detail.[8]

How to calculate sub threshold leakage current of comparator in micro

wind 3.1 at layout level. [8]
Explain ADL and STF files of Actel in detail. [8]
List the different EDA tools used for ASIC Design. [8]

09) Explain the design flow for Cadens custom IC design. What is process design

kit? [16]
Q10)Write short note: [18]

a) Micro wind tool.

b) Boole Dozer.

c) Delay Model.

+ 4+ + +
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[4660] - 309
M.E. (E & TC) (VLSI & Embedded Systems)
REALTIME OPERATING SYSTEMS
(2008 Pattern)

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) Assume suitable data, if necessary.

SECTION -1

Q1) a) Explain different software development tools are used in Embedded
System Design? [10]

b) Explain importance of RTOS over the general OS with example.  [8]

Q2) a) What is dead locks? Explain the method to overcome dead locks
problems with example. [10]

b) Explain how interrupts handle the critical section of process. [6]

03) a) What is importance of priority in process management? How priority
inversion is avoided. [10]

b) Explain task states & its transitions with suitable diagram. [6]

04) a) Whatis Role of MMU in memory management? Explain in details. [8]

b) What is process? Explain defferent scheduling algorithm of process.|[8]

PT.O.



SECTION - 11

05) a) What is Semaphore? Explain the concept of Semaphore in details with
suitable example. [8]
b) Explain the different features of u COS operating system. [8]
06) a) Explain how inter task communication is carried in u COS OS.  [10]
b) What is POSIX threads? Explain in details. [8]
Q7) a) What are the features of linux kernel. [8]
b) What is mean by porting of OS? Explain how pn COS is ported?  [8]
08) Write short notes on : [16]
a) Mail box.
b) Pipes & filter.
c) Client-Server model.
d) Mutex.
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[4660] - 310
M.E (E & TC) (VLSI and Embedded System)
EMBEDDED SIGNAL PROCESSING
(2008 Course) (Semester - IT) (504189)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
)
3)
9
5)

Q1) 2)

b)

Q2) a)
b)

03) a)
b)

Answer any three questions from each Section.

Answers to the two sections should be written in separate answer books.
Figure to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.

Assume Suitable data if necessary.

SECTION -1
Design a Butterworth filter using the impulse invariance method for the
following specifications. [6]
0.8 <H(e™) <1 0< W<02<0.2m
H(e'V) <0.2 0.6m<W<m

Draw the complete Signal flow graph in all respect for 08 point DITFFT.[4]
Find IDFT of given sequence [6]
)  X(K)=[10,-2.0+ 2.0i, -2.0, —2.0-2.0i]

i) X(K)=[0020]

What is DCT? Explain in detail different properties of DCT? [8]
Give difference between [8]
i)  FIR and IIR filter

i) Recursive and Non recursive realization of filter

Define retiming? Explain different retiming techniques? [6]
What is DWT? Whether DWT is better than DFT? Explain. [6]
What is correlation? Compute cross correlation of following sequences|4]
X(n)=10,0,2,-1,3,7,1,2,-3,0,0], y(n) = [0,0,1,-1,2,-2,41,-2,5,0 0 ...]

PTO.



Q4) Write short notes on (any three): [18]

a) Folding
b) Convolution
c) STFT
d) Iteration Bound
SECTION - 11
05) a)  With reference to DSP processor explain the following [8]
i)  Pipelining
i)  hardware multiplier accumulator
iii) Special Instruction
b) Draw and explain the architecture of blackfin processor. [8]
06) a) Explain the adaptive noise cancellation with LMS adaptive algorithm?[8§]
b) With the help of block diagram explain architecture of TMS 320C67
XX processor? [8]
Q7) a) Explain the data addressing capabilities in signal processing devices. [8]
b) Explain the computational accuracy wrt to [8]
i)  Dynamic range and Precision.
i)  A/D conversion error
i)  Source of error in DSP implementation
iv) DSP computational error
08) Write short notes on (any three): [18]
a) DTMEF generation and detection
b) Wavelet transform
c) FFTalgorithm
d) VLIW architecture

+ 4+ + +
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[4660] - 311
M.E (E & TC) (VLSI and Embedded Systems)
RF IC DESIGN

(2008 Course) (504190) (Semester - II)

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 answer books.

3)  Black figures to the right indicate full marks.

4) Neat diagrams must be drawn wherever necessary.

5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calculator

and steam tables is allowed.

SECTION -1

Q1) a) What do you mean by cross talk? What are the sources of crosstalk?
Explain in brief. [8]

b) With the help of suitable schematics, explain crosstalk mitigation
techniques in brief. [8]

02) a) Design RF amplifier for the following specifications. Av =55, Bandwidth
= 200 MHz, Source Resistance = 50 Ohm, Load = 10pF and Supply
Voltage = 2.5 Volt. Assume Suitable data. [10]

b) List Characteristics of LNA. Compare Single ended & differential LNA.
8]

03) a) Explain ASIC design flow. At what stage will you care for Cross talk?[8]

b) What are the Bandwidth Estimation techniques? Explore any one in detail

with the help of suitable example. [8]
04) a) Describe Effects of technology scaling on RF Amplifiers. [8]
b) What is AM-PM Conversion? What are the solutions? [8]

PTO.



SECTION - 11

05) a) What is substrates bias effect? Explain it with equivalent circuit model.
Give the typical component values for those models. [8]
b) Which are the dominant parasitic to limit the bandwidth of amplifier?
What are the techniques to improve? Explore one method in detail. [8]
06) a) Explain Johnson noise as applied to RF amplifiers. Give the expression
of Noise Figure. Compare it with White Noise. [8]
b) Design cascade amplifier for voltage gain of 50. Assume suitable data
Comment Ro & BW. [8]
Q7) a)  With the help of schematic in detail, explore the design steps of single
ended LNA. [8]
b) Explain BW enhancement technique of HF amplifiers. [8]
08) Write short notes on (any three): [18]
a)  Short Channel Effect.
b) S Parameter.
c) Linearity & Isolation.
d) MOSFET capacitance and their comparisons.

+ 4+ + 4+

[4660] - 311 2



Total No. of Questions : 8] SEAT No. :
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[4660]-312

M.E. (E & TC) (VLSI and Embedded Systems)
FAULT TOLERANT SYSTEM DESIGN

(Elective-III) (2008 Course) (Semester-1I) (504191)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of calculator is allowed.

6) Assume suitable data, if necessary.

SECTION-I
Q1) a) Explain the working of bridging fault model in detail with its advantages
and disadvantages. [8]

b) Explain with step by step process the procedure to test sequential circuit
with and without faults. [8]

02) a) Explain in brief with block diagram the general simulation process. Draw
the flow diagram of event driven simulation. [8]

b) Define wired logic mechanism. Explain in detail with diagram wired- AND
logic and Bidirectionality. [8]

03) a) Define and explain in detail with timing diagram different delay models
w.r.t. 2 input AND gate. [8]

b) Construct a zoom Table for evaluating AND. OR, NAND and NOR
gates with two input binary values. [8]

PT.O.



04) Write short notes on following: [18]

a) 9-Valgorithm.
b) Errors and faults.
c) Physical segmentation and Logical segmentation.
SECTION-II
05) a) Explain parallel fault simulation algorithm in detail with example. [8]
b) With neat diagram explain in detail the compression technique which
provides excellent fault and error coverage. [8]
06) a) Define and explain controllability/observability using scan based DFT
technique method. [8]
b) Classify and explain in brief BIST technique with neat block diagram,
describe generic form of BIST architecture. [8]
Q7) a) Compare parallel and Concurrent simulation techniques w.r.t. following:-[8]
i)  Processing of delay models i) Storage requirements
i) Use of logic value iv) Speed
b) Define and explain the following terms: [8]
i)  Fault Justification i) Faultlocation
i) Fault propagation iv) Fault Efficiency
08) Write short notes on following: [18]
a) Delay models.
b) Testing of PLAs.
c) Functional Modelling.

RN
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M.E. (E & TC) (VLSI & Emb System)
b- BIOMEDICAL SIGNALS & SYSTEMS

(2008 Pattern) (Elective - III) (Semester - II) (504191)

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

D

Answer any three questions from each section.

2) Answers to the two sections must be written in separate answer sheets.

3)

Q) a)

b)

02) a)

b)

03) a)

Figures to right indicate full marks.

SECTION -1

Define & explain following biomedical signals & draw their nature also.[8]

) ECG

i) EMG
i) EEG
iv) PCG
Explain the action potential & Na*-K* pump action. [8]

Distinguish between ensemble & temporal (time) averages. Identify
application of first & second order averages of both types in EEG
analysis. [8]

Propose a time domain technique to remove random noise, given the
possibility of acquiring multiple realizations of the ECG signal or event
of interest. [8]

Explain the following in reference to cardio-vascular system. [6]
1)  Heartrate variability
i)  Arrhythmia

i) Myocardial Infraction.
PTO.



b)

04) a)

b)

05) a)

b)

06) a)

b)

07) a)

b)

08) a)

b)

Explain 10-20 electrode system for acquiring EEG signal. [10]

Explain the genesis of PCG signals. Also explain their correlation with
ECG signal. [9]

Explain any one technique for ECG ‘QRS’ detection. [9]

Explain time domain technique to remove base-line drift in ECG signal
using derivative based operator. [8]

Explain butterworth LPF for High frequency noise removal, also explain
design steps for the same. [8]

SECTION - 11

Explain the operations involved in homomorphic filter & state it’s
applications four any biomedical signal. [8]

State & explain four measures to characterize QRS complexes according
to it’s morphology. [8]

Explain the techniques of point processes parametric system modelling
with simple example. [8]

State & explain the signal flow diagram of AR model with appropriate
example. [8]

Explain any one technique for envelop extraction & analysis of any
appropriate bio-signal activity. [8]

Explain the importance of Poisson random processes in bio-medical
signal analysis. [8]
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09) a) Explain adaptive segmentation also explain application of adaptive
segmentation in EEG signals. [8]

b) Explain with example-Unsupervised & supervised pattern classification.

[8]
Q10)Write short notes on (Any Two) [18]
a) Logistic Regression Analysis
b) Spectral Modelling & Analysis of PCG Signal

c) Application of Neural network in biomedical signal analysis.
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[4660] - 314
M.E (E & TC) (VLSI and Embedded System)
(c) ADVANCED DIGITALSYSTEM DESIGN
(2008 Course) (Elective - IIT) (Semester - IT) (504191)

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 answer books.

3)  Black figures to the right indicate full marks.

4) Neat diagrams must be drawn wherever necessary.

5) Assume Suitable data if necessary.

SECTION -1
Q1) a) Describe the design issues of CISC and RISC processors. [8]
b) Draw and explain the interfacing diagram of 480 bus with microprocessor.
[10]
Q2) a) Explain the BIST scheme with the help of block schematic. [6]

b) Draw address and data path architecture of CPU, indicate names of
various blocks. Which unit of CPU sequences the data path operation?
How are they implemented? [10]

03) a) 1) Determine the necessary inputs to the following circuit to test for p
stuck - at-0.

For this set of inputs,

i) Determine which other stuck-at faults can be tested.

i) Repeat steps (i and ii) for u stuck-at-1. [8]
a P
b c
B / { W
C
¢ r u
e
D d

PTO.



b)

For the given circuit draw timing diagram, identify the hazard and modify
the circuit to eliminate the hazard. [8]

at 5ng, 01

--:1 W oat10nz,0->1
A ;

i

sty

1)—2
D ~ = at 15ns, 0->1
B at 18ns, 10
_._____{>0.F"Y Y at 1308, 1->0

-

at $ng. 1->0
04) a) Design a sequence detector in which output is ‘1’ only if the input
sequence of 1001 occurs at consecutive clock pulses. [8]
b) What do you meant by clock skew? Explain the methods to minimize the
clock skew. [8]
SECTION - 11
05) Write notes on: [18]
a) IEEE 486 BUS
b) Boundary scan
c) Scan path techniques.
06) a) Model 1K x 8 Dual port RAM using VHDL. [8]
b) Draw 2™ x n array of SRAM cells and explain operation in detail.  [8]
Q7) a) What are the major steps to design ATM packet generator? Explain in
detail. [8]
b) Explain ATM Switch architecture using block diagram. Discuss important
steps for design of ATM switch. [8]
08) a) Whatis PRBS generator? Draw and explain a scheme to generate PRBS.[8]
b)  With neat flowchart, explain steps in floating point multiplication.  [8]

+ 4+ + 4+
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[4660] - 315
M.E. (E & TC) (VLSI and Embedded Systems)
a: EMBEDDED AUTOMOTIVE SYSTEMS
(2008 Course) (Open) (Elective - IV) (504192) (Semester - II)

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 answer books.

3) Neat diagrams must be drawn wherver necessary.

4) Assume Suitable data if necessary.

SECTION -1

Q1) a) How electromagnetic interference is removed? Write short note on
electromagnetic compatibility? [8]

b) Describe role of Crank angle position sensors an air mass flow sensors.|[8]

Q2) a) Whatisimportance of Electromagnetic interference suppression? Explain
in detail. [8]

b)  Write Short note on [10]
i)  Digital engine control system.

i)  Electronic management of chassis system.

03) a) How auto-braking system contributes to vehicle motion control. [8]

b)  Which are the components for Electronic engine management systems?
Explain briefly. [8]

04) a) Explain the component of Electronic Dashboard systems and how it
helps in vehicle monitoring. [8]

b) What are criteria of selection of micro controller for automotive
applications ? Explain with suitable example. [8]

PTO.



05) a)

b)

06) a)

b)

Q7) 2)

b)

08) a)
b)

SECTION - 11

How Throttle position sensor, solenoids, stepper motors, relays will
contribute towards vehicle control. [8]

What are recent trends and challenges in communication of electronic
automotive systems. [8]

Briefly explain the technique of exhaust emission control technique. [8]

What is the role of Artificial Intelligence in modern vehicles. [8]

Classify electronics control systems in open loop and closed loop control
system and explain advantages of closed loop systems? [8]

Draw and explain following fields of standard format of CAN protocol.

i)  BusArbitration i) Frame format [10]

Explain principle of cruise car control system with design limitations.[8]

What are the basic blocks of vehicle tracking system using GPS.  [8]

+ 4+ + 4+
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M.E. (E&TC) (VLSI & Embedded System)
b-SYSTEM ON CHIP

(2008 Course) (Elective - IV) (Semester - IT) (Open) (504192)

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

)
2
3)
9
)
6)
7)

Q1) 2)
b)

02) a)

b)

03) a)
b)

04) a)
b)

Answer to the two sections should be written in separate answer books.

Answers any three questions from each section.

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.

For metal-2 : Cpoly, plate = 0.09(F/ um2, Cpoly, fringe = 0.04 fF/um
Cmetal-2, plate =0.02fF/um?2, Cmetal-2, fringe = 0.06fF/um
Cmetal-1, plate = 0.04fF/um2, Cmetal-1, fringe = 0.09fF/pum
Rmetal-1 = 0.08C)/ O, Rmetal-2 = 0.07Q /0O, Rploy = 4Q /0

SECTION -1

What do you mean by design abstraction? Explain it one example? [8]
What do mean by latch up? Why it happen? How to rectify it? [8]
What do you mean by layout synthesis? Explain any one method in
detail? [8]

Explain the term wire parasitic? How it affects the CMOS operation.[8]

Differentiate single phase Vs Two phase clocking. [8]

How hot electrons are formed? What is its effect on CMOS operation?[8]

Differentiate plate capacitance Vs fringe capacitance. [8]
Define design rule and explain its role in: [10]
i)  Fabrication error

i)  Scalable design

PT.O.



05) 2)

b)

06) a)
b)

Q7) a)

b)

08) a)
b)

SECTION -11

Compute resistance and capacitance of following wires for 0.5um

SCMOS process. [8]
18\
Poly wire
9A M1 M2 M2
Th

Which features SoC design engineer look in layout synthesis tool? [8]

Explain with neat diagram basic structure of serial - parallel multiplier.|8]

Why DRAM is preferred over SRAM though it is slower? Explain of
one transistor DRAM. [8]

What problems crop up in double phase clocking? How these can be
rectified? [8]

Plot the Elmore delay for a metal 1 wire of a size 2000A X 3A using [8]
i)  2-section
ii) 4-section

In which case Elmore delay is more? Why?

Explain Kitchen timer floor plan. Discuss area and speed issue in detail.|8]
Explain following terms with an example: [10]
i)  Cross talk

i)  Cross talk noise

i) Storage capacitance

iv) Quasi state

v) Duty cycle

EEE
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M.E. (E & TC)(VLSI and Embedded Systems)
¢-SOFTWARE DEFINED RADIO

(2008 Course) (Open) (Elective - IV) (Semester - I1) (504192)

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

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

2) Answers any 3 questions from each section.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right side indicate full marks.

5) Use of calculator is allowed.

6) Assume suitable data if necessary.

SECTION -1
Q1) a) Whatis Software defined radio? How software defined radio is different
than conventional radio? [8]

b) Draw and explain the hardware architecture of SDR. [8]
Q2) a) Write typical characteristics of SDR and explain benefits of SDR. [8]

b) Enlist various factors considered while designing the dynamic range of

SDR receiver. [8]

03) a) Explain different types of transmitters used for SDR. [8]

b) State and explain various RF front ends used in SDR. [8]
04) a) Explain what are the various component requirements of SDR? [8]

b) Whatis Software Component Architecture? Explain its requirements.[8]
05) Write short notes (any three): [18]

a) SDR Forum

b) SDR hardware development issues (FPGA/CPLD/ASIC)

c) SPEAKEASY

d) CORBA

e) Joint Tactical Radio System

PT.O.



SECTION -11

06) a) What is smart antenna? Explain any one smart antenna architecture. |[8]
b) What are different adaptation algorithms used in smart antenna? Explain
any one. [8]
Q7) a) Discuss the components involved in hardware implementation of smart
antennas. [8]
b) Explain how smart selection of ADC/DAC enables better design of SDR?
8]
08) a) Explain how the DSP processors play an important role in SDR?  [8]
b) What are the parameters to be considered while selecting a processor
for SDR? [8]
09) a) What factors should be considered while selecting the RTOS in
development of SDR? [8]
b) What are different development tools used for SDR? [8]
Q10)Write short note on (any three): [18]
a) Mobile Application Environment.
b) GNU Radio.
c) Military application of SDR.
d) Core framework in SDR.
e) Future of SDR.

EEE
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M.E. (E&TC) (VLSI and Embedded System Design)
d - HIGH PERFORMANCE COMPUTER NETWORKS (Com. to . T)
(2008 Course) (Open) (Elective -1V) (Semester - I1) (504192)

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) Assume suitable data if necessary.

SECTION -1
Q1) a) Whatis gigabit Ethernet? Explain its protocol architecture. [8]
b) Explain various delays in communication links. [8]
Q2) a) Explain functional and protocol architecture of B-ISDN. [8]
b) Explain techniques of Frame Relay Congestion control. [8]
03) a)  Explain quality of service in HPCN. [8]
b) Describe SRP Protocol and discuss authentication issues. [8]
04) Write short notes (any 3): [18]

a) ATM Services.

b) M/M/I Queuing system

c) Network design issues

d) Comparison of X.25 and frame relay

e) Switching Techniques

PT.O.



05) 2)
b)

SECTION -11

What is DSL? Explain different types of DSL. [8]

Describe what is ‘Discrete Multi-tone technique’ with neat block diagram.

8]

06) a) Explain SONET with layered Architecture. [8]
b) Explain the architecture of storage area network. [8]
Q7) a) Explain GSM architecture. What are security issues in GSM. [8]
b) Compare Wi-Fi and Wi-Max technologies. [8]
08) Write short notes on: [18]
a) 802.11 Vs.802.16
b) DWDM
c) RAID
d) Fiber Channel protocol Architecture
e) CDMA

EEE
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M.E. (E&TC) (Signal Processing)
LINEARALGEBRAAND RANDOM PROCESSES
(2008 Course) (Semester - I) (504501)

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 is allowed.

6) Assume suitable data, if necessary.

SECTION -1
Q1) a) If Abe any square matrix, then show that A+ A" is symmetric and A - A’
is skew symmetric. [4]
b) Find the non-singular matrices P&Q such that PAQ is in the normal
form,

1 1 1

where A=[1 -1 -1

31 1
Also find the rank of the matrix A. [8]

c) Show that the equations,
x+ty+z=6, x+2p+3z=14, x+4y+7z=30
are consistent and solve them. [6]

Q2) a) IfAisnon-singular, prove that the eigen values of A~ are the reciprocals
of the eigen values of A. [4]

b) Obtain the characteristic equation of the matrix,

=

I
N O
S N O

2
1
3

and verify that it satisfies Caley Hamilton theorem and hence find its
inverse. [6]

PT.O.



03) a)

b)

04) a)

b)

05) a)

Prove that
2bc—d* c* b? a b ¢ ?
A=| ¢ 2ac—-b* a’ =b ¢ a = (a+b+c-3abc)’ [6]
b* a’ 2ab—c? c a b

If AB=A & BA=B then B’A’=A" and A’B’=B’. Hence prove that A’
and B’ are idetopotent. [4]

Determine the characteristic roots and the corresponding characteristic
vectors of matrix.

8 -6 2
A=[-6 7 -4
8]
2 -4 3

Show that vectors X, = (3, 1, —4), X, = (2, 2, -3) form a linearly
independent set. [4]

Show that rank of a matrix with every element of which is unity is 1. [4]

9 4 4
Prove that matrix A=| -8 3 4| is diagonizable.
-16 8 7
Also find diagonal form & diagonalizing matrix P. [6]
1+i -1+
Aol 22
Determine whether the matrix 1+i 1-i |Iisunitary? [6]
2 2
SECTION -1I

Two cards are drawn from a pack of 52 cards successively without
replacing the first. [6]

i)  Given the 1% one is heart, what is the probability that the 2" is also
heart?

ii)  Given the 1% card is heart and not 10 and 2™ card is a 10.

iii) What is probability that both cards will be hearts?
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b)

Q6) 2)

b)

Q7) a)

The probability of receiving a bit error is P, = 10~°. What is the probability
of receiving two digits error in a sequence of 8 digits? [3]

A student arrives late for a class 40% of the time. Class meets five times
each week. Find [9]

i)  Probability of student being late for at least three classes in a given
week.

ii)  Probability of student being late for two classes in a given week.

iii) Probability of student will not be late atall during a given week.

List the properties of CDF and PDF. [6]

In an experiment choosing an integer I randomly where I is defined as

) 1 )
_1<1<3.Random variable X==1?, Plot CDF of X and use it to calculate

the probabilities of i [10]
) X<0

) 2<X<3

) X<2

V) X>2

V) X>2

Joint density function of 2 random variables is
fxy(X,y)zx2y for0<x,y<2

= (0 otherwise.

Find marginal density functions f(x), /. (). Check whether 2 RV’s are
statistically independent. [5]
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b)

08) 2)
b)

Find the expectation E[X] of a random variable X which is defined by,

~2, with probability ¥
X =43 , with probability 1)
1, with probability 1/

Also find E [2X + 5] and E [X?]. [6]
Explain with an example Uniform distribution function. List the equation
of mean, variance & std deviation. [5]
Write a short note on Narrow Band noise. [5]

Derive an expression of noise power spectral density at the output of an
LTI filter. [6]

Explain Weiner process along with an example. [5]

EEE
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M.E. (E&TC) (Signal Processing)
SIGNAL PROCESSING TECHNIQUES
(2008 Revised Course) (Semester - I) (504502)

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 answer books.

3)  Use of scientific calculator is allowed.

4) Assume suitable data wherever required.

5) Figures to the right indicate full marks.

SECTION -1

Q1) a) Thesignal x(¢) =sin(107zz +2sin(207t) — 2 cos(30x¢) is sampled with sampling
frequency of 20 Hz. Find the frequencies in the DT signal after sampling.

Is there any aliasing? [8]

b) Explain the use of transforms,. Find the relation between Z transform

and Fourier transform. [8]

02) a) Find Z transform for following sequences. [10]

)  f(n)=sin(nwT)for n>0.

. B 1 forn<0
i) S)= (0.5)" for n>0

VA .
b) If x(n)=a"un) < 7 —a with ROC|Z|>a find ZT of x(n) = na"u(n) using

property of differentiation in Z domain. [8]
Z+1 . . . . . .
03)a) If X(2) =3 —az+1 Find x(n) if ROC is |Z|>1 using partial fraction
expansion method. [8]
b) If X(2)= oz for |Z|<a find x(n). [8]

PT.O.



04) 2)

b)

05) 2)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

Consider the sequence x(n)={0 1 2 3}. Find DFT. Explain the property
of circular time shifting. [8]

Explain decimation in frequency FFT algorithm. [8]

SECTION -11

Design a low pass FIR filter using Fourier series expansion method that

approximates [8]
1for 0< f <1000Hz
H =
) {0 otherwise }
What is windowing? Explain Gibbs phenomenon. [8]

Design 11 coefficient FIR LPF using frequency sampling method with
cut off frequency of 2Fs/11 where Fs is a sampling frequency. [10]

Compare the performance of different window functions. [8]

Explain the method of backward difference method for IIR filter design.
Convert the filter with transfer function H(S)=1/S+1 into a digital filter
using backward difference method. [8]

Convert a second order DT Butterworth filter with cut off frequency of
1 KHz and sampling frequency of 10 KHz using BLT method. [8]

Explain Remez exchange algorithm for adaptive filter design. [8]

Draw the cascade form realization for the filter with transfer function

1
C1-3Z7'42z77%

H(Z) [8]
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[4660]-322 [Total No. of Pages :2
M.E. (E&TC) (Signal Processing)
a- DIGITALIMAGE PROCESSING
(2008 Pattern) (Elective - I) (Semester - I) (504503)

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

)
2
3)
9

Answer any three questions from each section.
Answers to the two sections should be written in separate answer books.
Figures to the right indicate full marks.

Neat diagram must be drawn wherever necessary.

5) Assume suitable data if required.

01) 2)
b)

Q2) 2)

b)

03) a)

b)

SECTION -1
Explain simultaneous contrast effect with example. [8]
What is false contouring? Explain. [8]
What is Pseudo coloring? Give its applications. [8]
Explain how power law transformation can be used for Image
enhancement. [8]
State equations of Forward two dimensional DCT and its inverse. What
is meant by Basis image? Find Basis image C | | for N=4. [8]
Define 2D Haar Transform. Explain its properties. [8]

04) You are given an image that suffers from the following problems related to the
image quality. [18]

a)

b)

c)

Image does not have enough contrast. Most of the area in the image
appears to be bright.

The structures and boundaries in the image are blurred and thus it is hard
to see the objects in the image.

There are random sparse black spots (pepper noise)

Suggest and explain image processing algorithms to enhance the quality for
each problem.

PT.O.



05) 2)

SECTION -11

Discuss and compare the edge detection using following operators. [8]
i)  Sobel operator

i) Laplacian operator

b) Explain image segmentation using local thresholding and global
thresholding. What is meant by optimum threshold? [8]
06) a) Explain how we can describe object boundary using B-spline function.[8]
b) Explain quad tree based region descriptor. [8]
Q7) a)  With block diagram explain compression standard for still images. [8]
b) Explain image compression using fractals. [8]
08) Write short notes on: [18]
a) Image restoration.
b) Arithmetic coding.
c) Image segmentation using motion.
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[4660]-322 2



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

P2798

[4660]-324 [Total No. of Pages :2
M.E. (E&TC) (Signal Processing)
c- ARTIFICIALINTELLIGENCE
(2008 Pattern) (Elective - I) (Semester - I) (504503)

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

)
2
3)
9

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.

5) Assume suitable data if necessary.

01) 2)

b)

02) a)

b)

03) a)

b)

04) 2)
b)

SECTION -1

Explain the following: [8]
i)  Goal - based agent

ii)  Utility - based agent

iii) Reflex agent

iv) Model based agent

With suitable example explain the structure of intelligent agent. [8]

Explain the MINIMAX algorithm with suitable example. [8]

Explain the role of events in knowledge representation and reasoning
system. [8]

Explain breadth first search and depth first search algorithm with suitable

program. [10]
With suitable example, explain the heuristic search approach to solve the
search problem. [8]
Explain a partial order planning algorithm. [8]

What is first order logic? Show with an example how it can be used to
represent knowledge. [8]

PT.O.



SECTION -11

05) a) Explain learning by decision trees. [8]
b) How Bayes rule helps in quantifying the uncertainty? [8]
06) a) How sequential decision problems can be solved to produce optimal
behavior that balances the risk and rewards of acting in an uncertain
environment? [8]
b) Explain how a planning graph can be used to give better heuristic
estimates. [8]
Q7) a) Discuss the following terms with respect to the utility theory. [8]
i)  Orderability
i)  Transitivity
ii) Continuity
iv) Substitutability
b) Elaborate role of artificial neural networks in adaptive learning. [8]
08) Write short notes on: [18]
a) Supervised learning
b) Perception
c) Multiagent systems
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M.E. (E&TC) (Signal Processing)
a- BIOMEDICAL SIGNAL PROCESSING
(2008 Course) (Elective - IT) (Semester - I) (504504)

[4660]-325 [Total No. of Pages :2

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) Figures to right indicate full marks.
4) Use of logarithmic tables, slide rules, electronic calculator is allowed.
5) Assume suitable data if necessary.

SECTION -1

Q1) a) Explain Operating Principle and Specification for the transducer to

measure temperatures.

b) Discuss the characteristics of blood flow in detail?

8]
8]

02) a) Describe with neat block diagram of generalized bio-instrumentation

system?

b) Explain the characterization of signal in frequency domain?

03) a)  Describe the cell bio-electric phenomenon with a neat figure?
b) Describe explain the Heart structure in detail?

Q4) Write a short note on:
a) Sonography technique
b) ECG technique

8]
8]

8]
8]

[18]

05) 2)
b)

SECTION -11

Explain adaptive cancellation of interference with proper illustration? 8]

Explain the Back-projection method of image reconstruction used in
computed tomography? [8]

PT.O.



Q6) 2)

b)

Q7) a)

b)

08) a)
b)

Explain how is autocorrelation function helpful in finding periodicity in

signals? [8]
Describe wavelet signal decomposition? [8]
Draw Autocorrelation function for. [8]

Xmn)=10,-1,0.25,-1,0.75, 0.25, -1, 0, 0.32]

What is the techniques used to study fetal electro-cardiography. Explain

the technique? [8]
Discuss Z -transform & explain properties of Z- transform? [9]
Describe the technique for Event detections? [9]
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M.E. (E&TC) (Signal Processing)
b-WIRELESS & MOBILE COMMUNICATION
(2008 Course) (Elective - IT) (Semester - I) (504504)

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

)
2
3)
9
)
6)
7)
8)

Q1) 2)

b)

0.1 & Q.5 are compulsory.

Solve any two questions from Q.2, Q.3 & Q.4 from section 1.

Solve any two questions from Q.6, Q.7 & Q.8 from section II.
Answer to the two sections must be written in separate sheets.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Assume suitables data if necessary.

Use of logarithmic tables, non-programmable calculators allowed.

SECTION -1

What is cell sectoring? Enlist Advantages and Disadvantages of cell

sectoring. [6]
Consider a GSM TDMA system with following parameters: [6]
- N,=2

« N, =24 Frames of 120ms each with 8 time slots per frame.
« b =148 in each of 8 time slots.

. bp = 34 in each of 8 time slots.

. bg = 8.25 in each of § time slots.

« T,=120ms

« R,=270.8333333 kbps.

« R =22.8 kbps.

Calculate:

i)  Frame Efficiency

i)  No. of channels per frame

Explain with the help of suitable examples how Cell Splitting helps in
increasing the traffic handled. [6]

PT.O.



Q2) 2)

b)

03) a)

b)

04) 2)

b)

05) 2)

b)

Explain in detail Ground Reflection (Two Ray) model for mobile radio
propagation. [8]

Describe three basic propagation mechanisms used for mobile radio
propagation. [8]

Describe the significance of equalization. Also discuss Linear and Non-
Linear equalization techniques. [8]

Enlist various algorithms used for adaptive equalization. Explain any one
algorithm in detail. [8]

Explain the following effects encountered in Cellular Mobile
Communication: [10]

i)  Long term Fading,

i)  Short term Fading,

iii) Delay Spread,

iv) Coherence Bandwidth.

What are the causes of fast and Slow Fading. Distinguish between them.

[6]

SECTION -11

A mobile is located Skm away from the base station and uses a vertical
A4 monopole antenna with a gain of 2.55dB to receive cellular radio
signals. The E field at 1km from the transmitter is measured to be 10~ V/
m. The carrier frequency used for this system is 900 MHz. [8]

i)  Find the length and the effective aperture of the receiving antenna.

ii)  Find the received power at the mobile using the two ray ground
reflection model assuming the height of the transmitting antenna to
be 50 mtrs. and the receiving antenna is 1.5 mtr. above ground.

Explain with neat diagram GSM architecture and various interfaces.[10]
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Q6) 2)

Explain various handover mechanisms in GSM. [6]

b) Explain the concept of waveform encoder & source encoders in GSM
technology. [6]
c) Explain in detail the TDMA frame structure of GSM. [4]
07) a) How does the near far effect influence CDMA systems? What are the
countermeasures in CDMA systems? [8]
b) Explain forward and reverse channel parameters of [S-95 CDMA. [8]
08) Explain the following: [16]
a) Various services offered by GSM.
b) Antenna Pattern Ripple Effect.
c) IS 95 Vocoders.
d) CDMA 2000.
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[4660]-327
ML.E. (E&TC) (Signal Processing) (Semester - I)
SMART ANTENNAS
(2008 Pattern) (Elective - II)
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) 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.
8) All questions are compulsory.
SECTION -1
Q1) a) Explain the basic array characteristics. [8]
b)  Write a short note on planer arrays. [8]
02) Explain the following terms for Linear Arrays [18]
a) Beamwidth
b) Grating lobes
c) Sidelobes
03) a) Explain Antenna Null Rotation. [8]
b)  Write a short note on multiple Null formation. [8]

PT.O.



04) 2)
b)

05) a)
b)

Q6) 2)
b)

Q7) a)
b)

Explain Electronic Null sterring.

Write a short note on the Davies Beamformer.

SECTION - 11

Explain how orthogonality is achived by projections.

Explain covariance matrices for Adaptive Arrays.

Discuss Least mean Square (LMS) Error criterion.

Explain maximization of probability of Detection.

Explain different Gradient methods.

Explain optimization of power pattern.

08) Write short note on :

a)
b)

c)

Real Time Least Mean Square Error Algorithm.
Direct maximization of SNR.

Meaning of Adaptivity.
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M.E. (E & TC) (Signal Processing)
STATISTICALSIGNAL PROCESSING
(2008 Pattern) (Semester - II) (504507)

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)
9)

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

5) Assume suitable data, if necessary.

SECTION -1
Q1) a) How to model a signal when only a finite data record is available.  [8]
b) Differentiate between Pade’s method and Prony’s method. [8]
02) a) State and explain Levinson - Durbin algorithm. [8]
b) Using Levinson - Durbin algorithm, find a third order all pole model for a
signal having auto correlation values,
v(0)=1,v(1)=0.5,v(2)=0.5,v(3) = 0.25 [8]
Q3) a) Derive and compare the Wiener - Hopf equations of the noncausal IR
Wiener filter and FIR Wiener filter. [9]
b) Compare the performance of spectrum estimation methods like
periodogram, Bartlett’s method and Welch’s method. [9]
04) Write short notes on: [16]
a) Minimum variance spectrum estimation.
b) Parametric and non-parametric power spectrum estimation.

PT.O.



05) 2)

SECTION -11

Consider a signal x(n) = s(n) + w(n) where s(n) is an AR(1) process that
satisfies the difference equation

s(n) = 0.6 s(n—1) + v(n)

where v(n) is a white noise sequence with variance, ¢’ =0.64 and {w(n)}

is a white noise sequence with variance, o =1. Design a Wiener filter of

length M =2 to estimate s(n). [8]
b) What are the limitations of causal Wiener filter? How are they overcome
using Kalman filter? [8]
06) a) Determine the Lattice filter coefficients corresponding to FIR filter with
) 13 _ o 1
system function, H(Z):l*‘aZ 1+§z 2+§Z ’ [8]
b) Explain the use of Wiener filter for noise cancellation. [8]
Q7) a) Forasignal whose first six values are X=[1, 1.500, 0.750, 0.375, 0.1875,
0.0938]" use Pade’s approximation to find [6]
i)  Second order all pole model,
i)  Second order moving average model,
iii) A model containing one pole and one zero.
b) Define and explain AR, MA and ARMA models. [6]
c) Explain the modifications to Bartlett’s method to obtain Welch’s method.
[4]
08) Write short notes on: [18]
a) Shank’s method.
b) FIR least squares inverse filter.
c) Use of DFT in power spectrum estimation.
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[4660] - 329
ML.E. (E & TC) (Signal Processing)

ADVANCED DIGITAL SIGNAL PROCESSING

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:-

01)

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

7)

a)

b)

Answer any 3 questions from each section.
Answer to the two sections should be written in separate books.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.
Your answers will be valued as a whole.

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

Assume suitable data, if necessary.

SECTION -1

Explain in detail methods adopted for interfacing digital systems with
different sampling rates. Where do you need it? Explain the concept of
up-sampling & down-sampling with the help of block diagram &
waveforms. [10]

Consider the two different ways of cascading a decimator and interpolator
as shown in following figure : [8]

x () >([TI > |I{D|>y, ()

x (n) =>|[{D[->[TT |> y, (n)

i)  If D =1, show that the output of two configurations are different.
Hence in general the two systems are not identical.

i)  Show that the two systems are identical if and only if D and I are
relatively prime.

PTO.



Q2) a) Whatisthe meaning of polyphase filter? Draw a polyphase interpolator

03)

04)

for interpolation factor of 4. Set the length of filter be 16. Explain how

multiplication with zero is avoided. [8]
b) Design a two stage decimator that downsamples an audio signal by a
factor of 30 & satisfies the following specifications : [8]
Input sampling frequency, Fs =240KHz
Highest frequency of interest =3.4KHz
Passband ripple 8p =0.05
Stopband ripple 0s =0.01
Choose the decimation factor pairs as 15%2 and 10x3 and give detailed
analysis of computational & storage complexities to justify your answer.
Specify sampling frequencies at the input and output of each stage of
decimation and for each decimation filter find :
i)  the band edge frequencies
i)  the normalized transition width
ii) pass band & stop band ripples
iv) filter length
a) Describe the use of least square methods for system modelling. [8]
b) What is deconvolution. How will you use predictive deconvolution for
data processing. [8]
Write short notes on : [16]
a) Sub-band coding of speech signal.
b) Backward linear prediction.
c) AR lattice structure.
d) System Identification based on ARMA system.
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05)

06)

Q7)

09%)

SECTION - 11

What do you mean by Adaptive filtering? Describe the LMS algorithm for
adaptive filtering. Explain one application of adaptive filtering.

b)

[16]

Discuss how adaptive beam former can be used in radar and sonar

application.

8]

Explain the least square lattice algorithm. What is the meaning of gradient

adaptive lattice filter?

8]

Explain the architecture of DSP processor with block diagram. Explain

the difference between Micro-processor and DSP architecture.

Compare the features of TMS 320C54XX and ADSP 21XX.

Write short notes on :

i)  Barrel shifter

i) MAC

iii) Circular Addressing

iv) ALU

Write short notes on (any two) :

i)  Wiener filter.

i) Modified Harvard Architecture.

i) Adaptive filter application to Geophysics.

SISIS
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M.E. (E&TC) (Signal Processing)
VLSI IN SIGNAL PROCESSING
(2008 Course) (Semester - IT) (504509)

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

1) Answer any three questions from each section.

2) Answers to the trwo sections must be written in separate sheets.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitables data if necessary.

6) Use of logarithmic tables, slide rules, electronic pocket calculator and steam table
is allowed.

SECTION -1

Q1) a) Explainlongest path algorithm with an example. [8]

b) Explain DSP application demands & scaled CMOS Technologies. [8]

Q2) a) Whatare the retiming techniques? Explain cut set retiming. [8]
b) Explain systolic array design with an example. [8]

Q3) a) List & explain the applications of unfolding. [8]
b) Explain with the help of an example the algorithm to retime a DFG for
clock period minimization. [8]

Q4) Write short note on following: [18]

a) Pipelining & parallel processing for low power.
b) Properties of retiming.

c) Systolic design for matrix multiplication.

PT.O.



SECTION -11

05) a) Explain parallel multipliers, also state the types of it. [8]
b) Explain with neat schematic 4*4 Baugh Wooley multiplier. [8]
06) a) Explain with neat diagram Booth Wallace Tree Multiplier. [8]
b) Explain various resources and routing resources made available in FPGA.
8]
Q7) a) Describe different clock distribution strategies. Explain in brief the merits
and demerits of each. [8]
b) Explain in detail architecture for FPGA. [10]
08) Write short note on any two of following: [16]
a)  VLSI design flow for implementation on FPGA.
b) Retiming Techniques.
c) Applications of DCM available.
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[4660] - 332
M.E. (E & TC) (Signal Processing)
b: DIGITAL SIGNAL COMPRESSION
(2008 Course) (Semester - II) (Elective -11I) (504510)

Time :3 Hours]
Instructions to the candidates:

[Max. Marks : 100

1) Answer any three questions from each section.

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

4) Figures to the right side indicate full marks.

5) Use of Calculator is allowed.

6) Assume suitable data if necessary.

SECTION -1

0l) a)

What is a prefix code? Explain how to check if a code is a prefix code
using a root tree. Define self-information associated with the event. [8]

b) For the wavelet decomposition shown below, [10]
26 6| 13 10
7716 4
4 44 2
2 2130
Find the bit stream generated after first and second pass by SPIHT
coder.

02) a)

Explain Linear Predictive coding for speech. How to select the order of
the predictor. [8]

b) Consider a source with symbol probabilities P(a ) = 0.6, P(a)) = 0.05

and P (a,) = 0.35. Find the tag using arithmetic coding for a sequence a ,

a,, a, 18]

03) a) What is adaptive quantization? How step size will adaptively change by
tracking the statistics of signal? How to select optimal delta? [8]

b) Explain rate distortion theory? How it minimizes distortion? [8]

PTO.



04) 2)
b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Explain how MIDI is used for interfacing musical instruments. [8]

What are advantages of ADPCM over PCM technique? Explain ADPCM
with block schematic in detail. [8]

SECTION - 11

Explain the effect of variance mismatch on the performance of a uniform
quantizer. Plot SNR Vs. ratio of input to design variance. [8]

What is streaming audio? How to decide buffer size? [8]

What is companding? Why companding is must for speech signal. Explain

A-law and p— law. [8]
What is subband coding? What is its advantage? Describe the filters
used for subband coding. [8]

Explain Discrete Cosine transform and its properties. How the image
compression is achieved by coding of DCT coefficients. [8]

Explain how to decide the transmission rate if the tolerable distortion is
given. [8]

Explain block diagram of Video Coding Layer (VCL) for motion

estimation & compression. 9]

With the help of suitable block diagram explain the encoding and decoding

process in JPEG 2000. 9]
T {3
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M.E. (E & TC) (Signal Processing)
c: MULTIMEDIA TECHNIQUES

(2008 Pattern) (Semester - II) (Elective - I11I) (504510)

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

D
2)
3)
9
3
6)

0l) a)
b)

Q2) a)

b)

03) a)
b)

Answers to the two sections should be written in separate answer books.
Answer any three questions from each section.

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
What are MIDI messages? [8]
Compare. wav format & .bmp format. [8]

An NTSC encoded video clip has a frame size of 720x480 pixels & is
digitizing using a bit-depth of 8 bits for each Y, Cb & Cr & a chroma
sub-sampling scheme of 4:2:2. Calculate the file size of a 1 min. video
clip & total time taken for it to be transmitted over a 1 Mbps transmission

line. [8]
Compare different standards used by the different countries for colour
TV transmission and reception. [8]
Explain the steps in creating 3D animation. [8]
What are different Multimedia applications? [8]

PTO.



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

a) Salient features of a typical audio editing software.

b)  Working of Digital camera.

c) Audio file formats

d) MPEG compression.

SECTION - 11

05) a)  Explain different Text compression methods. [8]

b) With the help of suitable block diagram, explain JPEG compression

standard for video. [8]

06) a)  Explain the features of typical scanning software. [8]

b) Compare Lossy and lossless compression. [8]
07) a)  Explain Line-drawing algorithm and circle-drawing algorithm. [8]

b) Explain the salient features of a typical scanning software. [8]
08) Write short notes on any three: [18]

a) Types of Animation.

b) Hypermedia and Hypermedia.

c) Chroma subsampling schemes.

d) Multimedia authoring tools.
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M.E. (E & TC) (Signal Processing)
a- RADAR & SATELLITE SIGNAL PROCESSING
(2008 Course) (Semester - II) (Elective - IV) (504511)

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

1) Q.1& Q.5 arecompulsory.

2) Solve any two questions from Q.2, Q.3 & Q.4 for Section 1.

3) Solve any two questions from Q.6, Q.7 & Q.8 for Section II.

4) Answers to the two sections must be written in separate sheets.

5) Neat diagrams must be drawn wherever necessary.

6) Figures to the right indicate full marks.

7)  Assume suitable data; if necessary.

SECTION -1

Q1) a) Explain the basic principles of a radar system with neat block diagram.
Give the limitations and applications of radars. [8]

b) Derive the radar range equation? Explain the factors that affect the
maximum range of radar. [6]

c) Explain the concept of Doppler effect associated with moving targets
with mathematical relevance. [4]

02) a) Explain with neat block diagram the working principle of military radar
system. Also discuss the various additional features available in military
radars. [8]

b) Explain with neat block diagram the working principle of Moving Target
Indicator (MTI) radar. [8]

Q3) a) Discuss various types of antennas used for RADAR applications. Also
discuss the polarization for the antennas used. [6]

b) Explain the concept of “Pulse Compression”. [6]

c) Differentiate between Continuous Wave & Pulsed radar systems.  [4]
PTO.



04) Write short notes on: [16]

a) Frequency Diversity radar
b) Blind Speeds
c) Radar Clutters
d) Radar Beacons
SECTION - 11
05) a) Explain the technique of TDMA. How TDMA network is advantageous
over FDMA network? [8]
b) What is a geostationary orbit? Which conditions should be fulfilled to
attain a geostationary orbit? Also List the advantages and disadvantages
of GEO satellites. [10]
06) a)  Write a note on Tracking System. List its characteristics. [6]
b) Listand discuss the various orbits defined for satellite communication.[6]
c) Write a note on Equivalent Isotropic Radiated Power (EIRP). [4]
Q7) a) Explain ALOHA and discuss various forms of ALOHA with their
limitations. [8]
b) Explain various considerations for look angle calculations for geo
stationary satellites. [8]
08) Write short notes on: [16]
a)  Orbital Perturbations.
b) Antennas used in Satellite Communication.
c) Argument of Perigee
d) Reciprocity theorem used for Antenna.

r £ 13
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M.E. (E & TC) (Signal Processing)
b- OPERATING SYSTEMS AND OPEN SOURCE SYSTEMS
(2008 Pattern) (Semester - II) (Elective - IV) (504511)

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

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data if necessary.

5) Figures to right indicate full marks.

SECTION -1

Q1) a) Mention different file allocation methods. Explain any one method of file
allocation. [9]

b) Compare contiguous and non-contiguous memory allocation. [9]

Q2) a) Define deadlocks. Explain banker’s algorithm for deadlock detection
and avoidance with suitable example. [8]

b) What is scheduling? Differentiate between pre-emptive and non-
preemptive scheduling. Explain one method of scheduling for each. [8]

03) a)  Explain virtual memory using segmentation. [8]

b) Explain RAID. [8]

04) a) What are the different algorithms for Disk arm scheduling? Explain any
one of them. [8]

b) Whatis an access matrix explain its implementation. [8]

PTO.



05) a)
b)

06) a)
b)

Q7) a)

b)

08) a)
b)

SECTION - 11

Explain memory management in Linux. [9]
What are the primary goals of the conflict resolution mechanism used by
the Linux kernel for loading kernel modules? [9]
Explain interprocess communication in Linux. [8]
Explain the various components of Linux System. [8]

What are the advantages and disadvantages of writing an operating system

in a high level language, such as C? [8]

Explain Open Solaris architecture. [8]

Explain swapping and paging in Linux. [8]

Explain the Linux security model. [8]
Ty L {3
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M.E. (E & TC) (Signal Processing)
¢- COMPUTER VISION
(2008 Pattern) (Semester - II) (Elective -1V) (504511)

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 answer books.

3) Figures to the right side indicate full marks.

4) Assume suitable data if required.

SECTION -1

Q1) a) What is perspective projection? Discuss its properties. [8]

b) If the camera is translated by 3 units in X direction & rotated by +90
degrees around. Z axis w.r.t. world coordinate frame, find camera

coordinates of point (2,0,1). [8]

02) a) Whatis demosaicing? Explain any one demosaicing algorithm. [8]
b) Explain principle of pinhole camera. Why it is important to have hole

size very small. [8]

03) a)  Explain working of fovean color Image sensor. [6]
b) Explain full frame CCD Image sensor. [6]

c) Compare CCD & CMOS Image sensor. [6]

04) Write short notes on
a) Camera calibration. [8]
b) Stereo Matching. [8]
PTO.



05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)
b)

SECTION - 11

What is fundamental matrix? How we can find fundamental matrix by
eight point algorithm. [9]

Explain epipolar geometry. Epipolar line and epipoles. [9]

What information we get from infrared images? Explain why we can use

infrared images even during night hours. [8]
Explain principle of tomography. [8]
Explain point tracking using Harris corner detector. [8]

Discuss aperture problem in optical flow estimation. How it is solved.[8]

Explain ordering constraint & continuity constraint in stereo matching. [8]

Discuss metrics used to find correspondence in stereo matching.  [8]
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M.E. (E & TC) (Communication Networks)
CODING & MODULATION TECHNIQUES
(2010 Pattern) (Semester - I) (504601)

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

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to right indicate full marks.

5) Assume suitable data if necessary.

SECTION -1

Q1) a) Consider five source symbols of a discrete memory less source and
their probabilities as shown below. Follow Huffman’s algorithm to find
the code word each message. Also find codeword length and average
information per massage. Assume M = 2.

ml=04, m2=0.2, m3=02, m4=0.1, m5=0.1. [8]
b) What is Source coding Technique? Encode the string0 111001001
01110 1using Limpel-Ziv algorithm. [8]

02) a) A voice grade channel of telephone network has a bandwidth of 3.4 kHz.
[8]

)  Calculate the information capacity of the channel for signal to noise
ratio of 30dB.

i) Calculate minimum signal-to-noise ratio required to support
information transmission through the telephone channel at a rate of
9600bps.

b) Consider 3 flip flops namely FF1, FF2, and FF3, whose input and outputs
are D1Q1, D2Q2, D3Q3 resp. Output of parity generator is connected
to input of FF1 and output of FF2 and FF3 connected at input of parity
generator. Draw PN code generator and generate PN code sequence if
initially Q1Q2Q3 are 001. Draw its waveform. [8]

PTO.



03) a)  Explain following interfaces with respesct to architecture of CDMA 2000
Also draw architecture of CDMA 2000 [8]
) Rm
1) Um
i) Abis links
b) Explain the Rician multipath fading phenomenon and its statistical
properties. [8]
04) Write short notes [any two] [18]
a) OFDM
b) Video compression
c) IS-95
SECTION - 11
05) a) Define the following terms in case of wave propagation. [8]
1)  Actual height
1)  Virtual height
i)  Critical frequency
iv) MUF
b) Explain the coherent detection technique and Cost as loop receiver model.

8]

06) Explain in detail the comparison schemes of modulation techniques, considering
various requirements with neat diagrams. [16]
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Q7) a)

Writes the step for Huffman source coding Algorithm. Apply Huffman

coding for following message ensemble using binary digits for source

code.
[x] X1 X2 X3 X4 X5 X6| X7 | X8
[p] 1/4 1/4 /16 | 1/16 | 1/8 1/8 1/16 | 1/16

b)  Explain in detail quantizatioin process in image compression.

08) Write short notes [any two]
a) PN code properties.

b) B/W and color TV standard

c) DCT in image compression
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[4660]-339
M.E. (E / TC) (Communication Networks)
MODELLINGAND SIMULATION OF COMMUNICATION
NETWORKS
(2008 Pattern)

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

1) Answer any three questions from each section.

2)  Answer 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 electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION - 1

Q1) a) With suitable example compare deterministic and stochastic simulations.
[10]

b) Elaborate various methodologies used in modeling of individual blocks
of'a problem into a simulation model. [8]

Q2) a) Whatare the aspects for selection of sampling frequency for a simulation?
Hence explain up sampling and down sampling with suitable example.[8]

b) Why uniformly distributed random numbers generators are needed in
simulation of communication systems? Hence explain Mixed congruence
algorithm to generate uniformly distributed random numbers.. [8]

Q3) a) What are the various techniques to test random number generators?
Explain any one in detail. [6]

b) What are the different methods to map uniform random variables to an
arbitrary pdf? Explain in detail Inverse Transform Method. [10]

PT.O.



04) 2)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

What are PN sequence generators? Why do we need them? What are the
components of a PN sequence generator? What are properites of a PN
sequence? [8]

[llustrate any one of the graphical techniques used in typical simulation
post processor. Demonstrate it with reference to /4 DQPSK system.[8]

Enlist different techniques to generate correlated Gaussian numbers.
Explain an algorithm to establish a pdf and a PSD (Sondhi Algorithm).[10]

What is effect of fixed point and floating point arithmetic on quantization
error? [6]

SECTION - 11

Describe the situations when one will choose one of the following
estimation routines based on the data generated by simulation process:|[6]

i)  Histogram

i) PSD

iii)  Gain, Delay and Signal-to-Noise Ratio

Write an algorithm for simple Monte Carlo simulation for QPSK.

Assuming AWGN channel, Data symbols at source output are independent
and equally probable and No pulse shaping performed at transmitter.[12]

Write an algorithm to estimate value of T using Monte Carlo estimation. [8]

What is semi analytic simulation technique? Hence write an algorithm for
semi analytic BER estimation for BPSK. [8]
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08) a)

b)

09) a)

b)

Q10)a)

b)

Explain Saleh’s quadrature model for nonlinearity with memory. [8]

Explain discrete multipath channel and diffused multipath channel with
reference to multipath fading channel. [8]

What is tapped delay line model for LTV system? How various tap gains
are generated? [8]

Explain tapped delay line model for simulation of discrete multipath fading
channels. [8]

Explain two state Markov model for discrete channel with memory. [8]

Demonstrate valid and invalid uses of'tail extrapolation. [8]
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[4660]-340
M.E. (E&TC) (Communication Network)
MICROWAVE AND ANTENNA THEORY

(2008 Revised Pattern)

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

1) Answer any two questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right side indicate full marks.

5) Use of calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1

Q1) a) Draw the schematic diagram for n-type GaAs diode and explain the

Gunn Effect and Gunn Diode Principle. [8]
b) Explain the various modes of Gunn Diode operations with relevant
diagrams. [8]

c) How can you use circulator as an isolator? Explain with illustrative
diagrams and scattering parameters. [9]

Q2) a) Draw the schematic diagram of physical structure of GaAs MESFET
and explain its principle of operation in detail. Also draw its small signal
equivalent circuit and explain the intrinsic and extrinsic parameters of the

same. [20]
b) Compare the performance characteristics of HEMT, GaAs MESFET
with respect to frequency, Noise, Power and speed. [S]

Q3) a) Explain the thin film and thick film technologies with respect to MMICs
fabrication and compare both. [15]

b) What are the slow wave structures and how they are used in TWT?
Explain with the principle and illustrative diagrams. [10]

PT.O.



SECTION - 11

04) A four cavity ‘Klystron VA-828 has the following parameters Beam
voltage : V =14.5kV, Beam current, I, = 1.4A, operating frequency f= 10 GHz,
DC electron charge density p, = 10°C/m’, RF charge density p, = 10°C/m’.
Velocity of perturbation V' = 10°> m/s, then compute the dec electron velocity,
the dc phase constant, the plasma frequency, the reduced plasma frequency for
R =0.4, the dc beam current density, the instantaneous beam current density.|25]

05) a)

b)

Design rectangular micro strip antenna using substrate with dielectric
with constant of 2.2, h = 0.1588cm, so as to resonate ate 10 GHz. Give
the design procedure. [10]

Enlist various feeding techniques in micro strip antenna and explain each
with illustrative diagrams and compare. [15]

Q6) Write a detailed note on the following antenna with structural details, dimensions,
design specifications, equations, applications and limitations also compare in

terms of the antenna parameters. [25]
a) Horn Antenna

b) Parabolic Reflector

c) LensAntenna

d) Linear Array

e) Phased Array
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[4660]-341
M.E. (E & TC)(CN)
b-SIGNAL DETECTION AND ESTIMATION

(Semester-1I) (2008 Revised Course) (Elective-I) (504603)

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

)

2)
3)
9

01) 2)
b)

Q2) a)
b)

03) 2)
b)

04) 2)

b)

Question No.l and 6 are compulsory. Out of the remaining attempt 2 questions
from section I and 2 questions from section I1.

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

Figures to the right indicate full marks.

Assume suitable data, if necessary.

SECTION-I
Define stochastic process and explain it with any one example. [5]
Briefly explain Hypothesis and M-ary Hypothesis testing. What are the
objectives of parameter estimation. [8]
Write short note on efficiency of Gauss- Markov model. [5]
Explain GAUSS-MARKOV model with suitable example. [8]

Consider the problem where the observed samples are Y, =M+N, where
k=1,2,..N. M and N are statistically independent Guassian random
variable with zero mean and variance ¢%. Find minimum mean square

estimate. [8]
Write a note on CFAR detection. [8]
Explain Detection of known signals in white noise with the help of
correlation receiver. [4]
What are the properties of Estimators? [4]

Compare Linear MMSE estimation technique with Maximum Likelihood
technique. [8]

What is null hypothesis and what are the various methods of hypothesis
testing? [8]

PT.O



05) 2)

b)

Q6) 2)

b)

Q7) a)
b)
08) a)
b)
09) a)

b)

010)a)

b)

Explain multiple and composite hypothesis system with respect to degree
of freedom. [8]

Describe the rake receiver with suitable sketch. [8]

SECTION-II

What is Baye’s criteria? Derive the expression for Baye’s decision rule.
Under what condition Baye’s Criteria reduces to LRT and MAP. [10]

Explain properties of Linear Prediction Error Filter. [8]

Explain Kalman Filter in context of estimation of nonstationary processes.

8]

Explain estimation of Random and Nonrandom parameter. [8]
Explain the forward and backward linear prediction techniques. [8]
Discuss the performance of Weiner filter for filtering and prediction
applications. [8]
Explain relation between Weiner and Kalman Filter. [8]
Derive the mathematical model of optimum linear filter. [8]

How estimation techniques can be useful for the RADAR signal
processing? [6]
Write a note on AR lattice and ARMA lattice ladder filter. [10]

L]
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[4660]-342
M.E. (E & TC)(CN)
C: ADHOCNETWORKS
(Semester-1) (2008 Course) (Elective-I) (504603)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer any three questions from each section.
2) Answer to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.
5) Figures to right indicates full marks.

SECTION-I

Q1) a) Differentiate between cellular network and adhoc wireless network. [9]

b) Draw the schematic diagram for adhoc wireless Internet. What are the
considerations for successful adhoc wireless Internet. [9]

02) Explain the following Routing Protocols. [16]
a) Fisheye state Routing protocol.

b)  Zone based link state Routing Protocol.

03) a) Whatare the design issues of multicast routing protocol for adhoc wireless
network? [8]

b) Explain the architecture of multicast routing protocol with the help of
reference model. [8]

04) a) Explain why TCP does not perform well in adhoc wireless network.[8]

b) Explain the application controlled transport protocol (ACTP). [8]

PT.O



05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)

b)

SECTION-II

What is the need of power management for adhoc wireless network.
Explain the process power management? [9]

Explain any one battery scheduling techniques? [9]

Explain how network security requirements vary in the following
applications scenarios of adhoc wireless network. [8]
i)  Home network

ii)  Classroom networks

i) Emergency search and rescue networks

iv) Military networks.

List and explain how some of the inherent properties adhoc wireless
network introduce difficulties while implementing security in routing
protocols. [8]

Explain how real time traffic is supported in adhoc wireless network.[8]

Explain the QoS enabled on demand distance vector Routing protocol
(AODV). [8]

What are the challenges in providing QoS support in adhoc wireless
network. [8]

Explain the classification of QoS solutions. [8]

L]
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[4660]-345
M.E. (E & TC) (Communication Networks)
C: COMPUTATIONAL ELECTROMAGNETICS

(Semester-1) (2008 Course) (Elective-1I) (504604)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer any three questions from section I and any three questions from section I1.
2) Question No.5 and 10 are compulsory.
3) Answers to the two sections should be written in separate books.
4) Neat diagrams must be draw wherever necessary.
5) Figures to the right indicate full marks.
6) Assume suitable data if necessary.

SECTION-I
Q1) a) Explain with suitable equations the power radiated by an uniform
electromagnetic wave in free space. [12]
b) What is poynting theorem and its significance. [4]

02) A 20cm long metallic conductor of 1mm radius is maintained at a potential of
v cylindrical and 6 = 4*107 S/cm. Determine the charge distribution along
the conductor using Method of Moments. [16]

03) Derive the Maxwell’s equations for static fields.

Given E=E_e/™*# a_A/m in free space. Find H. [16]

04) a) Compare FEM and FDM and MoM based on various parameters. [12]

b) Discuss various hybrid computational methods. [4]

PT.O



05) Write short note on any two: [18]

a)
b)

c)

Q6) 2)

b)

Q7) a)

b)

08) a)
b)

Finite Difference Time Domain.
Time domain modeling of electromechanical devices.

Need of computational electromagnetics.

SECTION-II

Comment on the accuracy and stability consideration of Yee-FDTD
algorithm. [10]

What is the advantage of using triangular mask in FEM? [6]

Obtain wave equations for an electromagnetic in free space in terms of

magnetic Field. [10]
Write the expression of Poisson’s Equation and its significance. [6]
Explain in detail about Green’s function. [6]

Explain FEM analysis and its application with suitable example.  [10]

09) Using MoM, derive the expression for field distribution using integral form of

potential equations. [16]
Q10)Write note on any two: [18]

a) Low frequency applications.

b) Laplace equations.

c) Significance of mask in FDTD.

L]
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M.E. (E & TC) (Communication Networks)
WIRED & WIRELESS NETWORKS
(2008 Pattern) (Semester - II) (504607)

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) Assume suitable data if necessary.

5) Figures to the right indicate full marks.

SECTION -1
Q1) a) State & explain four basic network topologies and write advantages of
each type. [8]
b) Explain the following: [8]

i)  l-persistant CSMA
i)  Non-persistant CSMA
i) P-presistant CSMA

02) a) Explain the function of bridges and routers in networks and on which

layers bridges and routers are used? [8]

b) Explain TCP/IP model with protocols at each layer. [8]

03) a) How does token ring LAN operate? [8]
b) Explain basic structure of STS-1 SONET frame. [8]

04) a) Show the format of typical IP datagram header and explain it. [9]

b) i)  Whatis socket? Explain it.
i)  What is socket address? Explain.

9]
PT.O.



05) a)

b)

Q6) 2)
b)

Q7) a)
b)

08) a)

b)

SECTION - 11

What are different static Routing algorithms? Explain any one in detail.

8]

What is network programming? Explain in brief. [8]
What is NAT? How can NAT help in address depletion? [8]
What is VLAN? How it is work? [8]
Compare between IPV4 and IPVe6. [8]

Explain Go Back-N ARQ protocol and selective repeat ARQ protocol.
8]

An address in block is given is 167.199.170.82/27. Find the class of
address, the number of addresses in block, the first address and the last

address. [9]

Briefly define subnetting. How do the subnet mask differ from a default

mask in classful addressing? [9]
T L 13
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[4660]-347
M.E. (E & TC) (Communication Networks)
NETWORK TRAFFIC ANALYSISAND QoS

(2008 Course)(Semester-11) (504608)

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

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to right indicates full marks.

5) Use of electronic calculator is allowed.

SECTION-I
Q1) a) Explain credit based flow control for ATM networks. [10]

b) What is flow based and class based QoS models? Explain in brief. [8]

02) a) Explain the technique of token bucket with the help of neat diagram. [8]

b) Explain the use of flow control in congestion for ATM networks.  [8]

03) a) Describe briefly the different traffic models. [8]

b) A link of capacity 155mbps serves sources that have Peak rate of 15.5
mbps and peak to average ratio r. How many calls can be admitted with

peak rate and average rate allocation? [8]
04) a) What is QoS? Explain with neat diagram QoS architecture. [8]
b) Explainin brief RSVP. [8]

PT.O



SECTION-II

05) a) Explain the different approaches of streaming stored audio/video files.
[8]
b) Draw and explain diagram of real time multimedia system. [8]
06) a) Examine the concept of network security from LAN and WAN
perspective. [8]
b) Describe concept of Virtual Private Network. Why security is concern
when using a VPN. [8]
Q07) a) What is NMS? Describe the goals and functions of NMS. [8]
b) What are challenges faced by network administrators. [8]
08) Write short notes on: [18]
a) Integrated services.
b) Video conferencing.
c) Traffic management in high speed networks.

L]
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[4660]-348
M.E. (E & TC) (Communication Network)
WIRELESS SYSTEM DESIGN

(Semester-II) (2008 Course) (504609)

Time : 3 Hours] [Max. Marks : 100

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

SECTION-I
Q1) a) What is magnitude and phase angle of reflection coefficient under
following conditions, [8]
i)  Open circuit i)  Short circuit
iii) Matched load iv) Resistive load

v) Purereactive load and vi) General case of load

b) Derive phase velocity expression in terms of L & C. Also describe relation
between bandwidth and phase velocity. [8]

02) a) Whatis Roulette Stability factor? Write its equation and explain potentially
unstable condition. [8]

b) Derive equation of power produced by source, under perfect matched
condition in RF amplifier. [8]

03) a) What do you mean by instability of RF amplifier? Write condition of
instability in terms of reflection coefficient. [8]

b) What is constant gain circle in RF amplifier? Write normalized gain
equation. [8]

PT.O



Q4) a) Draw and describe quartz crystal oscillator. Also write equation of
oscillating frequency. What is approximate resonant frequency if thickness
of the quartz slab is 2mm? [9]
b) What do you mean by fixed frequency oscillator? How to reduce
attenuation in basic LC oscillator? [9]
SECTION-II
05) a) What is condition of transconductance to start oscillations in Colpitts
oscillator?
If n=0.155 and R=850(2, Calculate transconductance value. [8]
b) What are limitations of quartz crystal at high frequency? What is a SAW
device and how does it overcomes limitations of quartz crystal at high
frequency? [8]
06) a) Explain fundamental multiplication in a mixer. Explain the term, ‘nonlinear
system as a linear mixer’. [8]
b) Explain characteristics of mixer linearity parameters of mixer. [8]
Q7) a) Draw and describe common gate RF Transconductor circuit for mixer.
What are disadvantages of it? [8]
b) Compare single balanced and double balanced mixers. [8]
08) Write note on any three, [18]
a) Passive double balanced mixer.
b) Performance degradation due to RF components.
c) YIG tuned oscillator.
d) Isolation in mixer.

L]
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[4660]-349
M.E. (E & TC) (Communication Networks)
a: WIRELESS SENSOR NETWORK

(2008 Course) (Elective-IIT) (504610)

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 electronics pocket calculator is allowed.

6) Assume suitable data if necessary.

SECTION-I
Q1) a) Explain the components of Wireless Sensor Network System. [8]
b) Explain the application of Wireless sensor network in health care with
neat diagram. [8]
02) a) Explain various wireless data networks. [8]
b) Explain wireless sensor and related networks. [8]

03) a) Draw & explain practical physical layer for wireless sensor networks.[8]

b) What are the different medium access control techniques? Explain any
one in detail. [8]

04) Write short note any three of the following: [18]
a) Mediation device.
b) Network performance objectives.
c) Applications of Wireless Sensor Networks.

d) Cluster Tree Architecture.

PT.O



SECTION-II

05) a) What are the practical implementation issues in Wireless Sensor
Networks? [8]
b) Explain in detail partitioning decision and transducer interfaces. [8]
06) a) What are the effects of ESD on Integrated Circuits Modeling and Test
standards. [8]
b) Whatis Electromagnetic Compatibility? What are the principles of proper
layout? [8]
07) a) Explain RF performance and measurement in detail. [8]
b) Explain product Design to Minimize ESD problems. [8]
08) Write short note on any three of the following: [18]
a) The Zig-Bee Alliance.
b) Power Management Strategy.
c) Wireless Sensor Network Standards.
d) Transducer Interface Standard.
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[4660]-350
M.E. (E & TC) (Communication Network)
b: MOBILE COMPUTING

(Semester-11I) (2008 Course) (Elective-11I) (504610)

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) Figures to right indicate full marks.

SECTION-I
Q1) a) Discuss the evolution of 1G to 4G Mobile Technologies. [8]
b) Discuss, how security is addressed in GSM? [8]
Q2) a) Explain GPRS transmission protocol architecture. [8]
b) Explain IEEE 802.16 Wi-Max Technology. [8]

03) a) Explain the fundamentals of wireless markup language and WML script

applications. [8]
b) Discuss the value added services in 3G Mobile Technology. [8]
04) Write notes on: [18]

a) Bluetooth.
b) VOIP architecture.

SECTION-II

05) a) What is mobile computing environment? Explain three tier architecture
for the same. [8]

b) Discuss, typical case studies for secure mobile application development.

8]

PT.O



Q6) a) Explain basic location tracking and call set up mechanism in GSM system.
8]
b) Discuss GSM signal processing operation with necessary block diagram.
8]
07) a) Explain MIMO systems and concept of Spatial Multiplexing. [8]
b) Discuss the various issues considered in designing the WLAN
environment. [8]
08) Write notes on: [18]

a) 802.11 Wi-Fi Technology.

b) CDMA 2000.

RN
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[4660]-353
M.E. (E & TC)(Communication Networks)
b:NEURALNETWORKS IN COMMUNICATION

(2008 Course) (Semester-1I) (Elective-1V) (504611)

Time : 3 Hours] [Max. Marks : 100

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

SECTION-I

Q1) a) Draw and explain the McCulloch -pitts neuron architecture. Generate the
output of OR logic function using McCulloch-pitts neuron. [10]

b) Derive the Hebbian and the perceptron learning rule. [8]

02) a) Explain the architecture of perceptron network used for the pattern
classification describe the algorithm used for training of the perceptron
net. [8]

b) Describe the concept of the linear separability. Explain in detail how is
boundary region (decision boundary) determined using linear separability
concept. [8]

Q3) a) Develop a perceptron for the AND function with bipolar inputs and
targets. [8]

b) Describe in detail the problem of congestion control in packet switching
networks. How this problem can be solved using the neural networks?|[8]

Q4) a) With architecture describe the training procedure adopted for
neocognitron net. [8]

b) Explain in detail how the static and dynamic channel assignment can be
done using simulated annealing. [8]

PT.O



SECTION-II

05) a) What is back propagation network? Describe in detail the training
algorithm used in the back propagation network. Comment on the selection
of parameters used in training. [8]
b) Describe in detail the applications of neural network in
Telecommunications. [8]
06) a) Discussin detail Automatic language identification using telephone speech.
8]
b) Discuss the basic architecture and operation of Adaptive Resonance
Theory (ART) network. [8]
Q7) a) Why self organizing neural net is called the topology preserving maps?
With architecture, explain the training algorithm used in kohonen self
organizing feature map.
[8]
b) A hetero associative net is trained by Hebb outer product rule for input
row vectors: [8]
S=(X,,X,,X,,X,) tooutput row vectors t=(p1,p2). Find the weight matrix.
S, =(1100) t,=(10)
S,=(1110) t,=(01)
S, =(0011) t,=(10)
S, =(0100) t,=(10)
08) Write short notes on (ANY THREE): [18]
a) Optical neural network.
b) Feedback networks.
c) Support vector machine.
d) ATM traffic control using ANN.
e) Generalization ability of neural network.

L]

[4660]-353 2



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

P2816 [Total No. of Pages : 2
[4660]-355
M.E. (Electronics) (Digital Systems)
MICROELECTRONICS
(504195) (2008 Course) (Semester-I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)  Solve any three questions from each section.

2) Figures to the right indicates full marks.

3)

01) 2)

b)

Q2) a)

b)

03) a)

b)

Assume suitable data wherever necessary.

SECTION-I

Explain the voltage Transfer characteristics (VTC) of CMOS inverter.
Clearly label the VTC indicating operating region (cut-off, linear,
saturation) of the transistors. [10]

With the help of detailed equivalent circuit diagram explain parasitic
capacitances involved in a MOSFET. [6]

Design 4:1 multiplexer using transmission gate and conventional CMOS
logic. Compare these schematics with respect to speed, power and area.

8]
Derive the expression for static and dynamic power dissipation in CMOS
logic circuit. [8]

For the boolean expression F=AB+C(A+B)- [10]

i)  Design and draw static CMOS circuit.

i) Draw its stick diagram.

i) Draw its layout.

iv) Calculate the area required for the circuit.

What is Domino logic? Explain the difference between Domino logic
and NORA logic. [6]

PTO.



04) Write short note on the following (Any Three): [18]

a) Layout design rules.

b)  Ultra fast VLSI circuits and materials used.

c) Technology scaling.

d) Mixed signal design issues.

SECTION-II
05) a) Explain MOS implementation of current sink and current source alongwith
their V-I characteristics. [8]

b) What is the necessity of MOS diode/active resistor? Draw the MOS
diode/active circuits for nMOS and pMOS transistors and explain using
[-V characteristics and small signal model. [8]

06) a) Draw state diagram of 8-bit up/down counter and write its VHDL code
using FSM. [8]

b) What are configurations? How configuration is written, explain with

suitable VHDL program? [8]
07) a) Explain the following terminologies with respect to VHDL. [8]

i)  Subprograms.

ii)  Attributes.

iii) Data objects.

iv) Packages.

b) Draw the circuit diagram of 4:1 multiplexer using two 2:1 multiplexers
and write its VHDL code using structural modeling. Also write the VHDL
code for the components declared in the program as separate entities.

8]
08) Write short note on the following (Any Three): [18]

a) I/O architectures.

b) Signal integrity issues.

c) Floor planning methods.

d) Off chip connections.
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[4660]-357
M.E. (Electronics) (Digital Systems)
SIGNAL PROCESSINGARCHITECTURE

(504196) (2008 Course) (Revised Course) (Semester-I)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D
2)
3)

9
5

Q1) 2)

b)

Q2) a)

b)

03) a)

b)

04) a)

b)

Answer any three questions from each section.
Answers to the two sections must be written in separate answer books.
Use of scientific calculator is allowed.

Assume suitable data wherever required.
Figures to the right indicate full marks.

SECTION-I

What is FFT? Explain the decimation in time FFT algorithm. Explain
how the number of computations is reduced using FFT algorithm. [8]

What is real time linear filtering? Explain the overlap and add algorithm

to implement real time filtering. Explain a block schematic for use of
FFT for linear filtering. [10]

What is windowing? Explain Gibbs phenomenon. How will you reduce
the effect of Gibbs phenomenon? [8]

Find the coefficients of FIR HPF that has a pass band between 1000 Hz
to 4000 Hz using Fourier Series expansion method. The duration of the
response is limited to 2.5ms. Sampling frequency is 8000 Hz. [8]

What is pipelining? How pipelining improves the throughput of the
system? Explain the use of unfolding transformation. [8]

What is a step size? Explain the effect of step size on quantization noise.
Explain the effect of quantization of input samples. [8]

What is DCT? Does it give energy compaction and decorrelation?
Compare its performance with DST. [8]

Explain the Bilinear transformation method for IIR filter design? What is
frequency warping effect? [8]

PTO.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) 2)

b)

SECTION-II

Explain time and frequency analysis using wavelet domain. Explain the
use of Haar wavelet. [8]

What is a basis function in case of DFT? How the basis function gets
modified in case of STFT? Explain the criterion for selection of window
size. [8]

Explain the booth multiplier algorithm with the help of a suitable example.

8]
Explain the use of program cache in super Harvard architecture. What is
a circular buffer? Explain its operation. [8]

Explain the efficient implementation of the decimator and interpolator.
What is the meaning of poly phase filter? [8]

Find the specifications of the filters in a two stage interpolator to increase
the sampling frequency from 128 KHz to 1024 KHz. The band of interest
is 0 to 60 KHz. [10]

Explain the use of multiport memory. Explain the use of modified bus

structure in TMS 320C6713? [8]

Explain the use of code composer studio. What are the facilities available

in code composer studio? [8]
(YY"
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[4660]-358
M.E. (Electronics) (Digital Systems)
a-FAULT TOLERANT SYSTEM DESIGN
(504197) (2008 Course) (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) Assume suitable data if necessary.

SECTION-I
Q1) a) Explainin detail the Binary Decision diagram. [8]
b) Explain the concept of unknown logic value and construct a Truth table
for the following gates using 3-valued logic. [10]
i)  AND gate i) OR gate
ii) NOT gate iv) NAND gate
02) Write short notes on: [16]

a) Fault coverage.
b) Hazards.
c) Faultequivalence.

d) Fault Dominance.

03) a) For the circuit shown below in fig. (1). Find the set of all tests that

detects the fault ¢ — s-a-1 and a — s-a-1. [8]
X = "
Y
Z .
< +4-C0
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b)

04) 2)

b)

05) a)

b)

06) a)
b)

Q7) a)

b)

08) a)

b)

Write short notes on: [8]
i)  Path sensitization D-algorithm.
ii)  Bridging fault model.

Draw a circuit that has an undetectable stuck fault. It is possible to have
a combinational Circuit ‘C’ with some signal ‘S’ and test ‘t’ such that t

detects both S — s-a-1 and S — s-a-0? [8]
Explain fault equivalence. Prove that two faults fand g are equivalent if
and only if Zf(x) = Zg(x). [8]
SECTION-II
Explain in detail the process and different types of Logic Simulation
techniques. [12]
Explain the use of Fault simulation in Test generation. [6]
Explain in detail the Ad-Hoc design for Testability techniques. [8]

Explain Controllability and Observability by means of a Scan Register.
8]

Classify compressing techniques used for testing. Explain any one
technique in detail. [8]

Write short note on: [8]
i)  PLA testing.
i)  Self checking testing for fault detection.

What is Boundary Scan? Show a design for the boundary-Scan cell
circuitary for a Bidirectional I/O pin in the IEEE 1149.1 methodology.

8]
Explain in detail Path Oriented Decision making algorithm. [8]
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[4660]-360
M.E. (Electronics-Digital Systems)
c-WIRELESS & MOBILE TECHNOLOGIES
(504197) (2008 Pattern) (Elective-I) (Semester-I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)  Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of Calculator is allowed.
6) Assume suitable data, if necessary.
SECTION-I
Q1) a) Compare between connectionless and connection oriented
communication. [8]
b) Whatare the general problems of mobile IP regarding security and support
of quality of service? [8]
02) a) Name the main elements of the GSM system architecture and describe
their functions. [8]
b) Explain the collision detection and collision avoidance in detail. [8]
03) a) Discuss in detail the request-to-send/ clear-to-send (RTS/CTS)
mechanism. [8]
b) Explain the control channels in GSM. [8]
04) Write short notes on Any Three: [18]
a) WLAN security levels and issues.
b) Dynamic host configuration protocol.
c) Wireless application protocol architecture.
d) Mobile ad-hoc networks.

PTO.



SECTION-II

05) a) Explain the routing in multi-hop ad-hoc networks. What are its challenges?
8]
b) Compare remote and self positioning systems? [8]
06) a) Ifthe transmitter and receiver in WLAN operating at 2.4 GHz are separated
by a distance of 50m, and the power transmitted by transmitter is 10
dBm, what is received power considering free space propagation and
omini directional antennas at both ends. [8]
b) Show the interaction of mobile IP with standard TCP. Draw the packet
flow from a fixed host to mobile host via a foreign agent. [8]
Q7) a) How does GSM convert 456 bits of the speech, data or control signal
into a normal burst of 156.25 bits. Explain. [8]
b) What is basic purpose of DCP? Name the entities of DHCP. [8]
08) Write short notes on Any Three: [18]
a) Interaction of Mobile IP with standard TCP.
b) Compare IEEE 802.11 and HIPER LAN2.
c) Mobile TCP.
d) Compare CDMA and TDMA.
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[4660]-361
M.E. (Electronics) (Digital Systems)
a-MACHINE INTELLIGENCE
(504198) (2008 Course) (Elective-II) (Semester-I)

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

1) Answer any three questions from each section.

2) Answere 3 questions from Section-I and 3 questions from Section-I1.

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

4) Neat diagrams must be drawn wherever necessary.

5) Figures to the right side indicate full marks.

SECTION-I

Q1) a) Explain the difference between fuzzy set and classical set. Explain any
two fuzzy operations. [10]

b)  Sketch and define the following membership functions mathematicall