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[Total No. of Pages: 3
[5927]-1
B.E. (Automobile)
AUTOMOTIVE REFRIGERATION & AIR-
CONDITIONING
(2015 Pattern) (Semester - |) (416488)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Q1) a)
b)

Q2) a)
b)

03) a)

04) a

Answer Q.1 or Q.2,Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8 and Q.9 iscompulsory.
Figures to right indicate full marks.

Use of stean table and psychrometric chart is allowed.

Assume suitable data if necessary.

Explain Reverse carnot cycle. [6]

A refrigeration system operates on reversed carnot cycle between
temperature limits of —23°C and 45°C. The refrigerant capacity is 10

TR. Determine COP and power required. [4]
OR

Explain vapour compression cycle with T.S diagram. [6]

Define following Terms : [4]

i) T.R.

ii) C.O.P.

Classify refrigerants in detail. [6]

Give classification of lubricants used in refrigeration system. [4]
OR

Explain with neat sketch vapour absorption refrigeration system. [6]

Define following : [4]
i) O.D.P.
i) G.W.P.

P.T.O.



05) a) Explain factors affecting human comfort. [6]

b) What is effective temperature. Also explain factors affecting effective

temperature. [10]

OR
06) a) Explain different air distribution modes. [10]
b) Explain cool down performance of vehicle. [6]

Q7) An air-conditioned system is to be designed for a restaurant with following
data : [16]

Outside design condition = 40°C DBT, 28°C WBT
Inside Design condition = 25°C DBT, 50% RH.
RSH = 31.5 kW, RLH = 8.47 kW

Bypass factor = 0.2

If 25% fresh air and 75% room air is mixed and passed through cooling
coil.

Find the following :
1) ADP of cooling coil
1) Condition of supply air to room
ii1) Amount of total air required
1v) Capacity of plant in TR.
OR
08) Following are the conditions of AC system. [16]
Room design condition = 26°C DBT, 19°C WBT
Outside condition = 35°C DBT, 27°C WBT
Sensible heat gain = 11.1 kW
Latent heat gain = 3.9 kW
Ration of fresh air to room airis 1 : 3.

Fresh air is mixed with room air and then passed over cooling coil.
BPF = 0.2.
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Determine following :

1) DBT and WBT of supply air
i1) ADP of cooling coil

1i1) Refrigeration load.

1v) Amount of moisture removed.

09) Write short notes on following (Any three) : [18]
a) Leak detection methods in AC
b) Odour removal in AC
¢) Refrigerant Handling
d) Automotive AC system flushing
e) Initial vehicle inspection

f) Refrigerant charging

Oooo
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PA-128 [Total No. of Pages: 2
[5927]-10

B.E. (Automobile Engineering)
AUTOMOTIVE SYSTEMSAND TESTING
(2015 Pattern) (Semester - 11) (416495)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q.8 Q.9and Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) & ExplainRoll Center with neat figures. [9]
b) Definecaster and camber and mention their influence on steering system?

[5]

OR
Q2) @ What is meant by aspect ratio? Designate and write down meaning of
each parameter of following, [9]
145/70R 1269 S
b) Write down functions and requirements of steering system. [5]

Q3) @ Explain any two types of tyrestread patterns with suitable sketches. [5]
b) What arethedifferent factorsaffecting tyre performance? Explain briefly.

[5]

OR
Q4) @) Classify Brakes on the basis of power, method of operation, method of
applying braking force and method of application. [9]
b) Compara Drum Brakes and Disc Brakes. [5]
Q5) @ Explainfollowing performance parameters. [10]

)  Fuel Economy
i) Acceleration
i) Braking Performance
Iv) Handling Characteristics
v) LifeDurability
b) What are the different types of EGR? Explain any two types with neat
figures. [8]

OR
PT.O.



Q6) a)

b)

Q7) &
b)

Q8) &)
b)

Q9) a)
b)

Q10)a)

b)

What are the different sources of interior noise generation of avehicle?

Explainbriefly. [8]
Explain Briefly. [10]
)  Model Test

i) Full Scale Test

i) Sensor types and selection parameters.

Write a short note on Coast Down Test. [8]
Explain procedure of two wheeler testing on chassis dynamometer for
emissions. [8]
OR
Enlist different types of test tracks. Explain any three. [8]
Write a short note working of chassis dynamometer. [8]
Write anote on ergonomic considerations in safety. [8]
Write ashort note on following (Any two) [8]

i)  Crashworthiness
i)  Energy Absorption in Crash
i) Crash Test Sensors

IV) Crash Test Dummies

OR
Explain Driver Controls accessibility and driver seat anthropometry in
brief. [8]
Write a short note on following. [8]

1)  Adaptive Cruise Control

i)  Navigation Systems
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PA-217 [Total No. of Pages: 2
[5927]-100
B.E. (Electrical)
ELECTIVE-1D: DIGITAL SIGNAL PROCESSING
(2015 Pattern) (403143D) (Semester - 1)
Time : 2% Hours] [Max. Marks : 70
I nstructions to the candidates :
1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right side indicate full marks.
3) Useof Calculator is allowed.
4)  Assume Suitable data if necessary.
Q1) a) What are the advantages of digital signal processing? [4]
b) State and explain following two properties of DTFT-Transform.  [6]
1)  Linearity
1) Time delay
OR
Q2) a) What is the relation between z-transform and DTFT? [4]
b) State and prove any two properties of z-transform. [6]
Q3) a) Find the system function and impulse response of the system described
by the difference equation Y(N) Z% y(n=1)+X(n) with ROC |z[>(1/5).[4]
b) State and explain sampling theorem. [6]
OR
Q4) a) Define z-Transform and its ROC. [4]
b) Determine if the following systems are static or dynamic with reason.[6]

Doy =x(n)
i) y(n) = Xx(=")
i) y(n) = nX(n)

P.T.O.



Q5) a) Calculate circular and linear convolution of following sequence
X, = 11,2,3,4} and X, = {0,0,1,0} using matrix approach. [6]
b) State and prove following properties of DFT. [10]
1)  Linearity
1)  Circular convolution
OR
Q6) a) Compute DFT of the sequence (—1)" for 0 < n < 3. [8]
b) Explain DIF FFT algorithm for computation of DFT. [8]
Q7) a) Explain design of IIR filter using impulse invariance technique. [8]
b) Obtain direct form-I and direct form-II realization for the system described
by difference equation [8]
1 1 1
y(n) — = y(n=1)+—y(n-2)=x(N)+_-x(n-1)
2 4 5
OR
Q8) a) Explain cascade realization of IIR filters. [8]
b) Obtain direct form-I and direct form-II realization of the LTI system
governed by the equation. [8]
y(n)=— 3 y(n—1)+i y(n—-2)+ L y(n—=3)+X(N)+3x(n—=1)+2X(n-2)
8 32 64
Q9) a) Design an ideal low pass filter with frequency response [10]
H,(e”)=1 for —% < |o| < %
H,(e"*) =0 for all other valuesof o
Find the values of h(n) for N =7.
b) What are the different methods for realization of FIR filters? Explain any
one in detail. [8]
OR
Q10)Write short note on application of DSP for [18]
a) Overcurrent protection
b) Measurement of voltage and frequency

Clodos
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PA-218

[Total No. of Pages: 2
[5927]-101
B.E. (Electrical)
RESTRUCTURING & DEREGULATION

(2015 Pattern) (Semester - 1) (Elective- 11) (403144A)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1)
2)
3)
4)

5)
Ql) a

b)

Q2) &)

b)

Q3) a)

b)

Attempt Q.1 or Q.2, Q.3 0or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat Diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

Explain the various concepts such as capital cost, debt and equity,

depreciation related to power sector economics. [6]

Explainthe objectivesof Electricity Act 2003. [6]

List and explain different tariff setting principles. [8]
OR

Explain different methodsto assessthefinancial feasibility of any project.
[8]

Explainindetail thefollowing typical cost componentsof utilities: [6]
) O andM Expenses

i)  Cost of Working Capital

i) Interest and finance charges

Explaintheregulatory processin India [6]

How trading of renewableenergy creditsiscarried out in energy markets.

[8]
Explaintheworking of Energy Exchange. [10]

P.T.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7)
b)

Q8) g

b)

OR

With aneat sketch explain following structural models. [10]
1)  Monopoly

i)  Singlebuyer

Briefly explain any two models of 1SO. [8]
Write short note on : [8]

)  Forward contracts and forward markets
i)  Future contracts and future markets

What do you understand by Market Clearing Price (MCP)? What arethe
factors affecting MCP, [8]

OR
Explainthefollowing termsrelated to Electricity markets. [8]
)  Market Power
i)  Market operations - Settlement process
i)  Market Efficiency
Iv) Option contract

What are the peculiarities of electricity as a commodity? How does it
differ than any other commodity? List down the rules that govern the

electricity markets. [8]
Explainin detail Cost allocation of Transmission system. [8]
Explain the different methods of congestion management. [8]
OR
What is congestion in power transmission network?\What arethe reasons
for congestion? [8]
What are cost components of transmission system? [8]
Pl P
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Total No. of Questions: 8] SEAT No. :
PA-219

[Total No. of Pages: 3
[5927]-102
B.E. (Electrical)
ELECTROMAGNETICFIELDS

(2015 Pattern) (Semester - 1) (Elective- 11) (403144B)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1)
2)
3)
4)

5)

Ql) a)

b)

Q2) a)

b)

Attempt Q.1 or Q.2, Q.3 0or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat Diagrams must be drawn wherever necessary.
Figure 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.

Derive an expression of electric field intensity due to infinitely spread

sheet charge having charge density p_ C/m®. [8]

Express the following points in cylindrical coordinates [6]

) P(1,4,-3)

1) Q@3,0,5)

i) R(-2, 6, 0)

Derive expression for gradient of V( E=—VV ) [6]
OR

Determine the divergence of following vector fields [8]

) B=pzsinga,+3p7z°cos (oé;

1 ~ . ~ ~
i) C=r—zcos @a, +rsinfcospa,+cosda,

Explain Gauss’s law in detail. [6]

Derive the expression for the potential difference between point A and B
in presence of a point charge at the origin. [6]

P.T.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Derive an expression for magnetic field intensity { on the axis of circular
current loop of radius r using Biot- Savart’s law. Consider the circular
loop lying in x-y plane. (8]

Define magnetic flux density. Given the magnetic vector potential

2
A=- 'OT a, Wb/m, Calculate the total magnetic flux crossing the surface

gpz%,lSpSZm,OS z<5m [8]
OR

Obtain the H (magnetic field intensity) due to infinitely long straight
conductor carrying current I at any point P using Ampere’s circuital law.

[8]
Derive an expression for force [8]
1)  Due to a moving charged particle in a magnetic field (B)

i)  On acurrent element in an external magnetic field (B)

Derive the boundary conditions for the boundary between two dielectric
materials. [8]

Derive an expression for point form of Ohm’s law. Based on Ohm’s law
derive an expression for resistance of conducting material. [8]

OR

Derive the boundary conditions at an interface between two magnetic
media having permeability p, and p, in terms of magnetic field intensity
and magnetic flux density. [8]

Two extensive homogenous isotropic dielectrics meet on plane z = 0.
For z > 0, ¢ =4 and for z < 0, ¢ _=3. A uniform electric field

E =58 -24 434, V/m exists for z > 0. Find [8]
) E2forz<O0

i)  The angles E, and E, make with the interface
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Q7) a)

b)

Q8) a)

b)

Write Maxwell’s equation in point form and integral form for static
electromagnetic fields and time varying fields. Explain the significance of
displacement current. [10]

State Faraday’s law of electromagnetic induction? Derive an expression

for motional emf. [8]
OR
Define Poynting theorem. Derive an expression for Poynting vector. State
the significance of each term in equation of Poynting vector. [10]
Derive an expression for time varying potentials. [8]
Pl lP
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PA-220 [Total No. of Pages: 2

[5927]-103
B.E. (Electrical)
EHVACTRANSMISSION
(2015 Pattern) (Semester - I) (403144C) (Elective-11)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:

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

Ql) 8

b)

c)

Q2) &)

b)

Answer all questions.

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

Assume suitable data, if necessary.

Use of calculator is allowed.

Derive an expression for inductance of current carrying single conductor.
[8]

Explain theimportance of surface voltage gradient factorsin Extrahigh

voltagelines. [8]

Explain standard Transmission voltage levelsthat arerecognized in India

and giveitssignificance. [4]
OR

A power of 12,000 MW isrequired to be transmitted over a distance of
1,000 km. At voltagelevelsof 750kV and 1000 kV, determinethe currents
transmitted and the total line losses. The magnitudes for sending and
receiving end voltages are equal with 30° phase difference. The line
resistance and reactance values are given below. [8]

750 kV | 1000 kV
r (ohm/km) | 0.0136 | 0.0036
X (ohm/km) | 0.272 0.231

Explain resistance of conductors and effect of temperature on overhead
conductors. [8]

Compare line charge with point charge. [4]

PT.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) &)

b)
Q7) a)

b)

Q8) &)

b)

Explain the terms primary shock current, secondary shock current and

let-go current. [10]

Write note on ungrounded ground wire. [8]
OR

Discuss effect of high electrostatic field on: [10]

)  Humans

i)  Animas

i)  Plants

Explainthe procedurefor finding out electro statically induced voltagein
any conductor of unenergized three phase circuit of adoublecircuit line.

[8]

With asimple block diagram, explain the Audible noise measuring circuit

in Extrahigh voltage aclines. [8]
Explain different coronaloss formulae used in EHVA.C lines. [8]
OR
What isradio interference? Discuss mechanism for minimization of radio
interferencein EHV-lines. [8]
Explain the mechanism of coronaformation in detail. [8]
Name the materials used for insulation in E.H.V cables; and state the
properties of Sk, gas as an insulating in cables, [8]
Explainin detail propertiesof cableinsulation materials. [8]
OR

Definetan o lossfactor & derive an expression for insulation resistance
of acable. [8]

State and explain at least four factors to be considered in the design of
ehv lines based upon the steady state limits. Also state their limiting
vaue. (8]

[5927]-103 2



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

PA-221 [Total No. of Pages: 2

[5927]-104
B.E. (Electrical)
ELECTRICANDHYBRIDVEHICLES
(2015 Pattern) (Semester-1) (Elective-11) (403144D)

Time: 2%2Hours) [Max. Marks: 70

Instructions to the candidates:
1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

Q1) @ Explain different charging algorithm and balancing method for battery

pack charging.
b) ExplainHybridizationof drivetrainsinHEV's.
OR
Q2) @ Explainbattery-based energy storage and itsanalysisin detail .
b) Explain needsand importance of transportation devel opment.

Q3) @ Explain concept and architecture of HEV drivetrain.
b) Explainadvantagesand challengesin Electric Vehicle design.
OR

[12]
[8]

[10]
[10]

[10]
[6]

Q4) @ Explaindifferent componentsand configuration of Electric Vehicles.[10]

b) Explain need of energy consumptionin EV and HEV.

Q5) @ Explain performance characteristics of BLDC drives.

[6]

[10]

b) Compare BLDC drive and Switched reluctance motor drive for HEV &

EV.
OR
Q6) & Explainthe concept of vehicle tracking through GPRS.

[8]

[8]

b) Explain in detail instrumentation and control system of Hybrid and

Electric Vehicles.

[10]

PT.O.



Q7) 8

b)

Q8) a

b)

Explain the concept & structure of EV aggregator in vehicle to vehicle

energy systems. [8]
Explain in details PHEV control strategies in vehicle to home energy
systems. [8]
OR
Explainin details planning of vehicle to Grid infrastructure in the smart
grid. [8]
Explain different control method of EV aggregator for dispatching afeet
of EV. [8]
x x X
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[5927]-105

B.E. (Electrical)
SPECIAL PURPOSE MACHINES
(2015 Pattern) (Semester-1) (Elective-11) (403144E)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Deriveexpression of magnetic force from co-energy. [9]
b) Describe constructional details of permanent magnet synchronous motor
with suitablediagram. [9]
OR
Q2) a Describe the types of permanent magnet synchronous motors. [9]

b) Statethe control strategies of PMSM. Describe any onein brief, [9]

Q3) @ Elaborate abc - o B transformations. [5]
b) Describe variousforcesin asystem with permanent magnet. [9]

OR
Q4) @ Draw and explain torque speed characteristics of permanent magnet
synchronous motor. [9]

b) Whatisco-energy?Explainitssignificancein electro mechanical energy
conversion. [9]

Q5) @ Withsuitablediagramsexplainaxial and radial gap reluctance motor. [8]
b)  With suitableblock diagram explain reluctance motor drive. [8]

OR
Q6) @ Draw and explain torque-speed characteristics rel uctance motor. [8]
b) Explain the process of poles and pole arc selection in reluctance motor.

[8]

PT.O.



Q7) &
b)

Q3) a)
b)

Q9) a
b)

Q10)a)
b)

Explain working of variable rel uctance stepper motor with diagrams. [8]
Draw phasor diagram of reluctance motor mark all parametersinit.  [8]

OR
Explain concept of lead angle in case of stepper motor. [8]
Explain static and dynamic characteristics of stepper motor. [8]

Explain various performance characteristics of linear induction motor.[ 9]
With suitable diagram explain constructional details of linear induction

motor. [9]
OR
State various applications of linear induction motor. [9]
Explain torque production process in linear induction motor. [9]
X XXX
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[5927]-106
B.E. (Electrical)
SWITCHGEAR & PROTECTION
(2015 Pattern) (Semester - 11) (403147)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) Answer Qlor Q.2 Q.30r Q4,Q50r Q.6,Q.70r Q.8.

2) Neat Diagrams must be drawn wherever necessary.

3) Figure to right indicate full marks.

4) Use of Non-Programmable Scientific Calculators is allowed.

5) Assume Suitable Data if necessary.

Q1) @ Derivethetorqueequationininductiontyperelay. [6]
b) Explainthe concept of current chopping of capacitive current. Draw the
necessary waveform. [7]
c) Stateandexplaintherated characteristicsof HighVVoltagecircuit breakers
as per 1S-2516. [7]
OR
Q2) @ Whataretheessential qualitiesof protectiverelaying? Explain. [6]

b) Derive the expression for restriking voltage and thereof for maximum
RRRV. [7]

c) Draw the neat sketch & explain in detail the construction & working
principle of SF6 circuit breaker. [7]

Q3) @ Draw the neat connection diagram & explain the phase fault and ground

fault protection of 3-phase induction motor. [8]
b) Draw the neat block diagram & explain numerical relays. Also enlist its
advantages & disadvantages. [10]

OR

P.T.O.



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) &)

b)

Draw the connection diagram of DOL Starter used for 3-ph Induction
motor & explain (i) Protection against overloading & (i) thesingle phasing.
[8]

Draw the neat block diagram & explain the operating principle static
relays. Also state its merits and demerits. [10]

Explain the phenomenon of magnetizing inrush current inthetransformer.
Suggest suitable protection against it. [8]

A 3-phase, 2-pole, 11 kV, 10 MVA alternator has neutral grounding
resistance of 5 ohm. The machineis protected by differential protection
in which relay trips when its current exceeds 25% of full load current.
Determine percentage of winding protected against earth fault. [8]

OR

State the types of faultstaking placein alternator on stator and rotor side
and explain protection against - (i) Lossof field (ii) Loss of excitation.[§]

A 3 phase, 33/3.3 kV star/delta connected transformer is protected by
differential protection. CT'son LT side have aratio of 400/5. Determine
the CT ratio on HT side. Draw the connection diagram. [8]

Sketch the neat diagram & explain distance protection scheme for
transmission line using reactance relay. Derive its torque equation and
draw its characteristics on R-X plane. [8]

What do you mean by power swings and arc resistance? Explain the
effect of power swings and arc resistance on the performance of the
distancerelay. [8]

OR

Compare Impedancerelay, Reactancerelay and Mho relay with reference
to applications and characteristics used for protection of transmission

line. [8]

Draw the block diagram and explain the working of carrier current

protection scheme for long transmission lines. [8]
lClolou
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[5927]-107

B.E. (Electrical)

POWER ELECTRONICSCONTROLLED DRIVES

(2015 Pattern) (Semester - 11) (403148)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3
4)
5

Ql) g
b)

Q2) &)

b)

Q3) &)

b)

Q4) a)

b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicates full marks.

Use of calculator is allowed.

Assume Suitable data if necessary.

What are different components of load torque? Explainin detail.  [5]

Explain operation of chopper controlled separately excited DC motor
drivewith suitable waveforms. [9]

OR
A drivehasthefollowing parameters:
J=15kg-m?, T =150—-0.2 N, N-m and passive load torque T, = 0.025 N,
N-m; where N isthe speed in rpm.
Initially the drive is operating in steady state. Now it isto be reversed.
For this motor characteristics is altered such that, T = -150 — 0.2 N,

N-m. Calculatethereversal time. [5]
Explainwith block diagram and speed torque characteristics V/f control
of Induction motor drive. [5]

Explain dynamic braking method for braking operation of DC shunt
motor. [9]
A 230V, 1000 rpm & 100 A separately excited DC motor hasan armature
resistance of 0.1 Q. It is coupled to an overhauling load with atorque of
500 N-m. Determine the speed at which motor can hold the load by
regenerative braking. [9]
OR
Explain closed loop control of aseparately excited DC motor with suitable
block diagram. [5]
Explain Plugging braking of Induction motor. What precautions are to
be taken during plugging operation of Induction motor? [9]

PT.O.



Q5) @ Explain the principle of vector control of Induction motor. [8]
b) Write in brief about topology, control and applications of AC servo

motor drives. [8]
OR
Q6) @ Compare and comment on relative merits and demerits of VS| and CS
fed induction motor drive. [8]
b) Write ashort note on commutator less DC drive. [8]

Q7) @ What arethecontrol strategiesfor Permanent magnet synchronous motor

drive? How constant torque angle control is used? [8]
b) Explain variable DC link converter topology for PM BLDC half wave
drivesfor motoring and regenerative braking operating mode. [8]

OR
Q8) @ Draw neat diagram and explain vector control of PM synchronous motor.[ 8]
b) Comment on use of sensor less control in PM BLDC drives. [8]
Q9) @ Writeashort note on any two: [10]

I)  Selection criteriaof motors.

i)  Selection of drive and requirement of speed torque characteristics
of drivefor Electric vechicles.

i)  Requirements of drive for paper mill operations.

b) Why four quadrant operation isneeded in rolling mill drives? [8]
OR
Q10) @ Write ashort note on any two: [10]

i)  Classification of motors based on Duty cycle.
i)  Requirementsof drivefor Sugar mill operations.

i) Torque requirement of traction drive at low speed when it is just
being started and during free running condition.

b) How motor duty, heating and cooling affectsthe temperature of motor? 8]

> >
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[5927]-108
B.E. (Electrical)
HIGH VOLTAGE ENGINEERING
(2015 Pattern) (Semester - 11) (403149A) (Elective-111)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) Answer Qlor Q.2 Q.30r Q4,Q50r Q.6,Q.70r Q.8.

2) Neat Diagrams must be drawn wherever necessary.

3) Figure to right indicate full marks.

4)  Assume suitable data, if necessary.

Q1) @ Explainfollowing breakdown theoriesfor dielectrics: [7]
1)  Suspended Particletheory for liquid dielectric.
i)  Treeingandtrackingin solid dielectric.
b) Explainwith suitable diagram Impulse Current Generator. Also give the
function of different parts of an impulse current generator. [7]

c) A solid dielectric material with dielectric constant of 5.2 has void of
thickness 2mm. The dielectric materia thickness is 9mm and voltage
applied acrossitis80kV (rms). If voidisfilled with air and hasdielectric
strength of 30k VV/cm (peak). Find the voltage at which internal discharge

can occur. [6]
OR
Q2) @ Explain properties of composite dielectrics. Explain short term & long
term breakdown theory of composite dielectric. [7]
b) State and derive Paschens' law and list itslimitations. [6]

c) A 12stageimpulse generator has 0.2 uF capacitors. The wave front and
the wave tail resistance connected are 600 ohms and 4000 ohms
respectively. If load capacitor is1000pF, find the front and tail times of
the impul se wave produced. [7]

Q3) @ Givethe basic circuit for measuring the peak voltage of (i) ac voltage
and (ii) impulse voltage. What isthe differencein measurement technique
in the above two cases? [8]

P.T.O.



b)

Q4) g

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) 8

b)

Draw a vertical arrangement of sphere gap used for peak value of the
voltage. Clearly show insulator support, sphere shank, operating gear
and motor for changing gap distance, HV connection and sparking point.
Discuss various factors that affect the sparkover voltage of a sphere
gap. [8]
OR

What ispartial discharge? Explain one method of measurement of partial
discharge. [8]
With suitable figure explain the working of generating voltmeter. Also
state its advantages. [8]

What isinsulation coordination? Explain statistical method of insulation

coordination with appropriate graphs. [9]

Explain main causes of overvoltage due to switching surges. Discuss

various methods to overcome problems of switching surges in power

system. [9]
OR

Explain clearly the process of “Cloud to earth” and “Return” lightning
stroke. State the characteristics of such stroke and their effect when they
strike EHV AC installations or lines. [9]

State the different charge formation theoriesin clouds. Compare Wilsons
Theory with Reynolds and Masons' theory of charge formation.  [9]

Explainthefollowing termsasreferred to high voltagetesting : [8]
)  Withstand voltage

i)  Flashover voltage

i) 50% flashover voltage

Iv)  Wet and dry power frequency tests

Why isgrounding very important inan HV laboratory? Describe atypical
grounding system used. [8]

OR

What arethe different power frequency testsdone oninsulators? Mention
the procedure for testing. (8]

Classify the different High voltage laboratories and give, salient features
of each of them. [8]

PP ir

[5927]-108 2



Total No. of Questions: 11] SEAT No. :

PA-226 [Total No. of Pages: 2

[5927]-109
B.E. (Electrical)
HVDC AND FACTS (Elective - I11)
(2015 Pattern) (Semester - 11) (403149B)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.

2) Figures to the right indicate full marks.

3) Assume suitable data, if necessary.

Q1) Explain CIA and CC control in HVDC systems. [7]
OR

Q2) Enumerate technical and merits and demerits of HVDC systems. [7]

03) Discuss the harmonic generation by HVDC systems. [7]
OR

04) Explain protection against over-voltages in HVDC system. [7]

05) Write a note on HVDC light system. [6]
OR

06) Discuss the characteristics of VSC based HVDC system. [6]

Q7) Solve any two : [16]

a) What are the challenges in power electronic controllers which will be
used in modern complex power system? What can be the probable
remedial solutions?

b) Describe the controller structures and requirements for AC System:s.

c¢) What is the role of dc link in power controllers? With neat diagram
explain dc link converter topologies.

P.T.O.



08) a)

Q9) a
b)

010) )

b)

011) a)

b)

What are different modes of operations of STATCOM? Also describe

the control scheme of STATACOM. [10]

Compare STATCOM and SVC. [8]
OR

Discuss different configurations of SVCs. [10]

Compare STATCOM and TCSC. [8]

With neat sketches describe the construction of UPFC and its

applicability in power system. [8]
Elaborate the internal control structure of UPFC. [8]
OR
Explain terminal regulation mode, phase angle control mode and
impedance control modes of UPFC. [8]
Explain the merits of UPFC over other power electronic controllers.
Also discuss the applicability of UPFC in power system. [8]
o0on0
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[5927] - 11
B.E. (Automobile Engineering)
AUTOMOTIVE SYSTEM DESIGN
(2015 Pattern) (Semester - 1) (416496)

Time: 2%2Hoursg] [Max. Marks: 70
Instructions to the candidates :

1) Answer five questions from the following.

2) Figuresto theright indicate full marks.

3) Use electronic pocket calculator is permitted.

4) Assume suitable data if necessary.

Q1) @ Explaintheclassification of gearbox. [4]

b) Themulti plate clutchisto transmit 6KW at 800rpm. Theinsideradiusis
38mm and outer radius is 70mm. Coefficient of friction 0.1. Maximum
pressure is 350 KN/m?, Determine axial force required total number of
disc and average pressure. [6]

OR

Q2) @ Anautomobile gear box gives 3 forward speeds and one reverse with a
top gear of unity and bottom and reverse gear ratio of approximately
3.3:1. Thecenter distance between the shaftsisto be 110mm approximately.

Gear teeth of module 3.25mm. find the number of gear teeth. [6]
b) Narrate about the torque tube drive. [4]
Q3) @ Sketch thelayout of sliding mesh gear box. [4]

b) Anenginedevelopsamaximum torque of 162 Nm and thelow gear ratio
of transmission is 2.75, while the back axle ratio is 4.25. The effective
wheel radiusis 0.325m, the coefficient of friction between the tyre and
road surfaceisO0.6. If the permissible shear stressis323.70 M Pa, determine
the maximum shaft diameter. Assuming theload isnearly torsional. What
Isthe maximum |oad on each wheel ? [6]

OR

PT.O.



Q4) 8

b)

Q5) a)
b)

Q6) a)

b)

Anenginedevelops 28 KW at 1500 rpm and its bottom gear ratio is 3.06.
If apropeller shaft of 40mm outside diameter isto be used, determinethe
inside diameter of mild steel tubeto be used, assuming asafe shear stress

of 55 x 10°* KPafor MS. [4]
Discuss about clutch frictional materials and their properties. [6]
Explainin brief about under steer and over steer. [6]

In a hydraulic single line braking system the force on foot pedal is 100N,
pedal leverageratio is4.4, cross sectional area of master cylinder is4 cm?,
cross sectional area of front piston 20 cm?. Cross sectional area of the
rear piston is 5 cm?. Distance moved by effort is 1cm. Calculate the
following.

1)  Front to rear brake ratio

i)  Total forceratio

i)  Distance moved by output

Iv)  Cylinder movement ratio

v)  Total movement ratio [12]
OR

A light motor vehicle has a whedl base of 2.64m, the height of its CG
abovethegroundis0.61manditis1.12min front of therear axle. If the
car istravelling at 40km/h on alevel track, determinethe minimum distance
in which the car may be stopped, when,

)  Therear wheels are braked
i)  Thefront wheel are braked
i) All wheelsare braked [12]

What isthe braking efficiency? Explainin detail. [6]
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Q7) @ A vehicle spring of semi éliptic type has leaves of 75mm width and
10mm thickness, effectivelengthis 900 mm. If the stressisnot to exceed
220.725 MPa, when the spring isloaded to 4905 N. Estimate the required
number of leaves and the deflection under this condition. If the springis
just flat under load, what istheinitial radius? Take E = 196.2 Gpa. [10]

b) Discussthe general design considerations of suspension system.  [6]

Q8) Discusson:

a Whatisnippinginleaf springs?

OR

b) Brakefade and Braketorque.
c) Brakebalanceand Braking efficiency.

d) Components used in hydraulic brake system.

[16]

Q9) Design aTensile Bar for Minimum Cost of the following materials. Assume

Factor of Safety of 1.8. [16]
Materia Mass density Yield strength Material cost
(Kg/md) (MPa) RSN
Sted 3000 16 130
Al dloy 3000 32 50
Magnesumalloy 2100 32 20

Length of the bar is 175 mm and a constant tensile load on bar is of 4000N.

OR

Q10)a) What do you understand by,

)  Optimum and adequate design

i)  Significance of free variable and constrained variablein Johnson's

method of optimum design.

i) Designfor natural tolerances.

b) Explain about aspects of Aesthetic Design.

[5927] - 11
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PA-227 [Total No. of Pages: 2

[5927]-110
B.E. (Electrical)
DIGITAL CONTROL SYSTEM (Elective - I11)
(2015 Pattern) (Semester - 11) (403149C)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) All questions are compulsory.

2)  Your answers will be valued as a whole.

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

4)  Assume suitable data, if necessary.

Q1) Attempt any three : [21]
a) State and explain Shanon’s sampling theorem with example.

b) c(s)

— T =C
R(s) E(s) ng) -

et
ﬁ;mr—-

H(s)=1T=0.15

10
s(s+5)

Find closed 100p pulse transfer function

For G(S) £

¢) Explain how Z transfer function can be obtained using state space
equations of discrete data system using Z transform method.

d) Explain pole placement design using linear state feedback.

02) a) Explain the concept of full order state observer and reduced order state
observer in brief. [7]

b) Consider a linear discrete data control system described by the following
input output relation c(k+2)+2c(k+1)+c(k)=u(k+1)+u(k)
obtain state space model by direct decomposition method and determine
observability of the system. [10]

P.T.O.



03) Explain the following methods for digitizing analog controllers (any two) :

[16]
a) Billinear transformation
b) Fuler’s forward method
¢) Trapezoidal method
04) Explain following digital control system applications (any two) : [16]

a) Temperature control
b) Position control

¢) Stepper motor control

OO0

[5927]-110 2



Total No. of Questions: 8] SEAT No. :
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[5927]-111
B.E. (Electrical)

INTELLIGENT SYSTEM SANDAPPLICATIONSIN

ELECTRICAL ENGINEERING
(2015 Pattern) (Semester-11) (403149 D) (Elective-111)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1)

2)

Ql) &
b)

c)

Q2) g
b)

c)

Q3) g
b)

c)

Q4) 8
b)

c)

Q5) a)
b)

Q6) a)
b)

Answer any one question from each pair of questions: Q.1 & Q.2,Q.3& Q.4,Q.5
& Q.6,Q.7& Q.8.

Figuresto the right side indicate full marks.

Describe the types of neuron activation functions. [6]

Elaborate artificial neuron model with neat sketch. [6]

Describe discrete and continuous perceptron networks. [8]
OR

Write a short note on adaptive resonance theory. [6]

Explain BAM training algorithmsand storage and recall algorithms.  [6]

Explain briefly multilayer feed-forward neural networksand explain each
layer of multilayer feed-forward neural networks. [8]

Write short notes on various membership functions of fuzzy sets.  [6]

Explainthe BAM energy function. [6]
Definefuzzy relationswith suitable examples. [6]
OR
Explain self-organizing maps (SOM). [6]
Describe the properites of fuzzy sets. [6]
Compare fuzzy sets and crisp sets. [6]
Elaborate defuzzification methods. [6]
Describebriefly predicatelogic. [4]

Writeashort note on afuzzy inference system (FIS) with ablock diagram.

[6]

OR
Explain the mainfeatures of Genetic Algorithms. [6]
Elaborate fuzzy rule-based system with block diagram. [10]

PT.O.



Q7) @ What arefuzzy quantifiersand explainitstypes. [6]
b) What isamutation and why isit programmed into thealgorithm? [10]

OR
Q8) a Differentiate the Single-Point and Two-Point crossover. [6]
b) How rank-based selectioniscarried out in agenetic algorithm? [6]
c) Describethetypesof Mutation inthe genetic agorithm. [4]
O IR
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[5927]- 112 [Total No. of Pages: 2

B.E. (Electrical)
ANALOGELECTRONICSAND SENSINGTECHNOLOGY
(2015 Pattern) (Open Elective- 111) (Semester - 11) (403149E)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

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

2) Use of non programmable calculator is allowed.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explain open loop and close loop configuration of TL0O82. [8]
b) Explainwith block diagram LM741. [4]

c) Design a phase shift oscillator so that fO = 200Hz. Assume C =0.1 puF
calculate Rf,R1 values of resistors. [8]

OR

Q2) & ExplainV tof converter using LM3311. [8]
b) Explain Op-Amp application asdifferentiator. [4]

c) Design a phase shift oscillator so that fO = 965Hz. Assume C =0.05
uF.Calculate R,R1 and Rf. [8]

Q3) @ Explaintemperature sensor LM35indetail withitscalibration rangeand

real timeapplication. [8]
b) Explain INA240 current sense amplifier with itsdiagram calibration and
range. [8]
OR
Q4) @ ExplanHDC 1080 humidity sensor in detail. [8]

b) ExplanDRV5053Hall Effect based current sensor. Principle of operation
range and calibration. [8]

PT.O.



Q5) a)
b)

Q6) &)
b)

Q7) 8

b)

Q8) &)
b)

Explain DRV 5032 Hall Effect Sensor in detail. [8]

What is Inductive position sensor, Capacitive position sensor. Explain

their working with circuit diagram. [8]
OR

Explain LVDT withitscircuit and working. [8]

Explain AFES805 Ultrasonic sensor in detail . [8]

What is sensing AFEsfor capturing abroad range of wavelengths. What
are different sensors used. [9]

Explain concept of infrared. Explain Near Infrared spectroscopy. [9]
OR
What is OPT3007 Light Sensor Explain in details. [9]

What isneed of isolation. How it isachieved. Explain optical isolator.[9]

v O <O
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[5927]-113
B.E. (Electrical Engineering)
SMART GRID
(2015 Pattern) (Semester - I1) (Elective- 1V) (403150A)
Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable additional data, if necessary.

Q1) @ Explainthe concept of Resilient and Self Healing Grid. [6]
b) Listdifferent smart storage techniquesand explain anyonein detail. [6]

c) Highlight on role of geographic information system is smart grid and

also giveitsfunction. [8]

OR
Q2) @ Stateand explain challengesof smart grid. [6]
b) Explain PMU and importancein smart grid. [6]

c) Explain how automatic meter reading can make the system smarter. [8]

Q3) @ Explainthearchitectureof microgrid. [8]
b) Explainissuesof Micro grid when connected. [8]

OR
Q4) @ Explain about protection and control of micro grid. [8]
b) Explain the concept of Microgrid, its need and applications. [8]
Q5) @ Highlight theissuesrelated to Power Quality in Smart Grid. [8]
b) Describe the concept of power quality conditioners related to Smart
Grid. [8]

OR

PT.O.



Q6) @) Explain the concept of power quality and EMC in Smart Grid. [8]

b) Write a short note on Web based Power Quality Monitoring. [8]

Q7) @ Explain cloud computing and its need. [9]
b) Explaintheroleof HAN insmart grid. [9]

OR
Q8) @ Write anote on Broadband Over a power line. [9]
b) Why cyber security isof primeimportance in smart grid? How it can be
achieved. [9]
¢ o6 o
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B.E. (Electrical)
ROBOTICSANDAUTOMATION
(2015 Pattern) (Semester - 11) (Elective - 1VB) (403150B)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQlor Q2, Q3, Q4, and Q5 are compulsory.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable additional data, if necessary.

Q1) @ Explanthefollowingterms- [10]
1)  Accuracy
i)  Repeatability
i)  Work Envelope

Iv) Compliance

v) Reach
b) Explain the concept of hand matrix with the effect of pre and post
multiplication of ahand matrix by basic homogeneous matrix. [10]
OR

Q2) & Withthehelp of aneat diagram, explainin detail SCARA robot.  [10]

b) Explain rules for establishing coordinate frames at different joints for
D-H representation. [10]

Q3) @ Explaininverse solution by direct approach. [8]

b) ExplainLagrangian analysisfor deriving dynamic equationsfor asingle
revolutejoint. [8]

PT.O.



Q4) @) Explain manipulator Jacobean, Inverse Jacobean and singularities in

Jacobean analysis. [9]
b) Explain the method of Resolved Motion Position Control (RMPC) for
robot motion. [9]

Q5) @) With asuitable block diagram, explain industrial part sorting operation
using Robots. Explanation should include selection criterion, sensors
used, selection of drives and actuators, methods of control etc. [8]

b) Write a short note on sensors in servo control system. [8]
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[6927]-115
B.E. (Electrical)

ILLUMINATION ENGINEERING (Elective - 1V)

(2015 Pattern) (Semester - 11) (403150C)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Q1) a)
b)

Q2) a)
b)

03) a)
b)

04) a)

b)

05) a)

b)

Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Assume suitable data, if necessary.

Draw a sectional view of human eye and show different parts in it.[5]

State the different materials used for lamps. [9]
OR

Explain working of any one type of starter for flourocent tube.  [5]

Elaborate the uses of polar curve. [5]

Explain zonal cavity method for indoor lighting design. [9]

State five advantages of LED lamp. [9]
OR

State any five parameters in case of eye performance characteristics.
[5]

Explain working of metal halide lamp with a neat diagram. [9]

A lamp rated 250 volt takes a current of 0.4 Amp and has total flux of
1500 lumens. Calculate - [8]

1) MSCP
i1) Luminous intensity
ii1)) MSCP per watt

State and explain Lambert’s cosine law. [8]

P.T.O.



06) a)

b)

Q7) a)
b)

08) a)

Q9) a)

010) )
b)

OR
Explain following terms : [8]
1)  Space to height ratio
i1) Maintenance factor
1i1) Absorption factor
1v) Reflection factor

State and explain objectives of lighting scheme for commercial sector.

[8]

State and explain any four objectives of outdoor lighting. [8]
Explain : [8]
1)  Diffusion principle

11)  Specular reflection in case of street lighting

OR
State and explain road classification as per BIS. [8]
What is meant by flood lighting? State its applications. [8]
Compare LED and flourocent lamp on any nine points. [9]

With a suitable diagram explain construction of OLED. State any two

applications of OLED. [9]
OR
Explain any nine applications of LASER. [9]
With suitable diagrams explain any two methods of natural light
conduiting. [9]
O0oo0
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[5927]-116
B.E. (Electrical)
VLSl DESIGN (Open Elective - 1V)
(2015 Pattern) (Semester - 11) (403150D)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 and Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rules, Mollier Charts, electronic pocket
calculator and steam tables is allowed.
5) Assume suitable data, if necessary.
Q1) a) i) Compare combinational and sequential circuits. [4]
ii) Design two input OR gate and AND gate using 4:1 MUX  [4]
b) Explain concurrent and sequential statement with example. [6]
c) Define package and explain with suitable example and its VHDL code.
[6]
OR
02) a) Explain functions in VHDL. Write VHDL code for T flip flop using
function for rising edge clock. [8]
b) Explain the following data objects in VHDL [6]
1)  Constant
i) Signal
111) Variable
¢) Compare synthesizable and non-synthesizable statements of VHDL.
[6]
03) a) Explain the need of PLDs and compare PLD with CPLD and FPGA.
(8]
b) Give detailed specifications and application areas of CPLD. [8]

P.T.O.



04) a)

05) a)

b)

06) a)

Q7) a)

08) a)

b)

OR

Explain with diagram a generic architecture of FPGA. [8]
Compare DSP processor and Microcontroller. [8]
Compare PMOS, NMOS and CMOS. [8]
Explain the following : [8]

1)  body effect
i1)  hot electron effect

1i1) velocity saturation

OR
Explain the static and dynamic dissipation of CMOS design. (8]
Compare TTL, ECL and CMOS. [8]

Explain the VLSI design implementation using VHDL code to realize

a 8 x 16 memory. [10]
Write the steps to realize a VLSI design of seven segment display and
keyboard. [8]
OR
Explain with diagram the design of serial data receiver. Write the VHDL
code to realize a 7 - bit data receiver. [10]
Write algorithm and flowchart for Barrel shifter. [8]
O0oo0
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[5927]-117
B.E. (Electronics)
VLSI DESIGN
(2015 Pattern) (Semester - |) (404201)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)

4)

Ql) 8

b)

Q2) &)
b)

Q3) g
b)

Q4) &)
b)

Solve Q.1 or Q.2, Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.

Neat diagrams must be drawn wherever necessary.

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

Assume suitable data, if necessary.

Explain different architectural modelling types in VHDL. Give brief
example of each. [6]

WriteVHDL codefor 4 : 1 multiplexer in three modelling types. [9]

Write a note on test benches. [9]
OR

Compare SRAM and DRAM. List various type of memories. [8]

Draw any 2 schematics of DRAM cells. Explain write and READ

operation of any one of them. [8]

Explain noise margin. Giveit expressions. [4]

What isGloba routing? Explain mazeand linerouting agorithmsin detail [ 8]

Explain power distribution and power optimization in details. [8]
OR

What are challengesin routing? Explain switch box routing. [8]

Explain floor planning, its purposes and the rules. [8]

PT.O.



Q3) 8
b)

Q6) &)

b)

Q7) &
b)

Q8) &)
b)

Compare CPLD and FPGA. [8]

What is metastability? How it can be removed. [8]
OR

Explain the selection criteria for programmable devices. Write four

specifications for CPLD and FPGA. [8]

Write short note on [8]

)  Refreshcircuit.

i)  SenseAmplifier.

What isBuilt in Self Test? Explain with diagram. [9]
What is the need of boundary scan? Explain boundary scan techniques
indetail. [9]
OR
Explain fault modelsin detail. [10]
Explainthe need of DFT with suitable examples. [8]
X X X
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[5927]-118
B.E. (Electronics)
ADVANCED POWER ELECTRONICS
(2015 Pattern) (404202) (Semester - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

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

2) Draw neat diagram wherever necessary.

3) Assume suitable data, if necessary.

Q1) a) Compare circulating and non-circulating type of Dual converter. [6]

b) Explain Regenerative braking of D.C. machine. Mention its advantages

& disadvantages. [6]

¢) Explain operation of single phase to single phase step up cycloconverter

with neat circuit diagram and waveforms. [8]
OR

Q2) a) With circuit diagram & waveform explain symmetrical angel control
(SAC) method for power factor Improvement of controlled Rectifier.

[6]

b) Discuss single phase to single step down cycloconverter for
1

fo = — fin. 6

> [6]

¢) With the help of neat diagram & waveform explain the operation of
three phase full converter fed pc drives for continuous current mode.

[8]

03) a) State speed control methods of Induction motor. Explain any one
method in detail with characteristics. [8]

b) Explain Indirect vector control for Induction motor with block diagram.
(8]
OR

P.T.O.



04)

05)

Q6)

Q7)

08)

Explain in detail soft acceleration & deceleration for Induction motor.

[8]

Discuss working of VSI drive for 3 phase Induction motor with neat
circuit diagram and waveform. [8]

Draw the circuit diagram & explain the working of chopper drive for
stepper motor. [8]

Explain working principle of servomotor drive & state its advantages.

[8]
OR
With diagram explain synchronous Reluctance motor drive. [8]

Discuss working principle of permanent magnet BLDC motor drive
with diagram. [8]

With neat block diagram explain stand alone solar energy system. [8]

Discuss any one type of wind generator control of wind turbine with
neat diagram. [6]

Explain PV characteristics with diagram. [4]

OR

Describe selection of solar panel, inverter, battery, and charge controller
in solar power system. [8]

Describe with neat sketch the main components of wind Energy
conversion system. [6]

Discuss Advantages & Disadvantages of wind Energy conversion
system. [4]

u|mim
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[5927]-119
B.E. (Electronics)
ELECTRONICSSYSTEM DESIGN
(2015 Pattern) (Semester - |) (404203)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g
b)

Q2) &)
b)

Q3) a)
b)

Q4) &)

b)

Q5) 8
b)

Answer Q.1 or Q.2, Q.3 0or Q.4,Q.50r Q.6, Q.7 or Q.8, Q.9 or Q.10.
Neat diagrams must be drawn wherever necessary.

Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Use of pocket calculator is allowed.

Why it is important to consider the product specs & market surveys,

while designing/devel oping a product. [6]

What isreliability & quality of product? [4]
OR

What specifications are considered for selection of ADC. [9]

Explain gain & offset error in DAC. [9]

Inanalog signal conditioning, what are the factors affecting choice of op

amp. [4]

Explain the circuit of Instrumentation Amplifier. State applications of

Instrumentation Amplifier. [6]
OR

Compare 8, 16 bit micro controller on the basis - [4]

) 1/oPins,

i)  Counter

Explain the term, ‘Error budget analysis'. How it can be carried out for

Instrumentation amplifier. [6]

State and explain the factors you will consider in designing the software
for Electronic products. [8]
Write short notes on : [8]
)  Simulators

i)  Assemblers

OR
PT.O.



Q6) &)

b)

Q7) 8

b)

Q8) &)

b)

Q9) 8

b)

Q10)a)
b)

Explain different constructs of regular programming using neat diagram.
[8]
Explain how will you use | CE for troubleshooting electronic products.

[8]

[llustrate the design rulesused in PCB design of mixed signal circuits.[6]
Explain different design considerations while designing PCB for high

speed digital circuits? [9]

Explain the importance of complying with EMI/EMC standards while

designing an electronic product. [9]
OR

Explain rules of PCB design for Shielding & Guarding in precision

circuits. [6]

What are Ground loops? How will you minimize them. [9]

What arethe different types of grounding? Explain one of themin detail.
[5]

Explain how you can make use of DC and AC anaysisin troubleshooting

Electronic circuits. [6]
Explain how you will use alogic analyzer helpsin fault finding of high
speed digital circuits. [6]
What isenvironmental testing?Why it is necessary? [6]
OR

Explain Monte Carlo analysis? [4]
Explainthetermsused in DSO : [6]
)  Bandwidth

i)  Samplingrate
i) Probe impedance
Compare between CRO, DSO and Logic analyser. [8]

VOOQ
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[5927]-12
B.E. (Automobile)
AUTOMOTIVENVH
(2015 Pattern) (Semester - 11) (416497A) (Elective-111)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) Answer Qlor Q2 Q30r Q4,Q50r Q6,Q.70r Q.8Q.90r Q.10.

2) Neat Diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4)  Assume Suitable Data if necessary.

Q1) @ WhatisNatural frequency and resonance? [6]
b) Explaindamping [4]

OR
Q2) @ Explain Types of vibration and explain any one of them. [6]
b) WhatisSHM? [4]
Q3) @ Explainvibrometer. [6]
b) What are vibration absorbers? [4]

OR

Q4) @ What are Different types of dampers and explain any one of them. [4]

b) What istheinstrument used to measure frequency? [6]

P.T.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Q9) 8

b)

Q10)a)

b)

Explain specific acoustic impedance and acoustic intensity.

Explain with figure octave band analysis.
OR
Explain anatomy of human ear and mechanism of hearing.

Explain Weighting networks, equivalent sound level.

Explain Modal Parameter estimation technique.
Explain Pass/Drive by noise.

OR
Explain Noise estimation techniques.

Explainsignal and system analysis.

Explain noise control at source.
Explain enclosuresandbarriers used for reducing noise.

OR

Write ashort on - vibration isolation and vibration damping.

How the barrier can reduce the noise levels? Explainiit.

LA A 4
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[5927]-120
B.E (Electronics)
DIGITAL IMAGE AND VIDEO PROCESSING

(2015 Pattern) (Semester - |) (404204A) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer all questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume Suitable data if necessary.

Q1) Solve any two questions.
a Withthehelp of block diagram, explain the fundamental stepsin Digital

Image processing. [9]
b) How the image sharpening and image smoothing is done in image

enhancement? Explain. [9]
c) Explainthefollowing termswith respect to image compression. [9]

) Fddity

i)  Entropy

i)  Redundancy

IV) Lossy compression
V) Loss less compression

Q2) Solve any two questions.
a Explaintheconcept of 4 - connectivity, 8 - connectivity and m - adjacency.
[5]
b) Statetheequation for power-law transformation and explain w.r. toimage
enhancement. [9]

c) With the help of block diagram, explain the DCT based image
compression model. [9]

P.T.O.



Q3) @ What isimage segmentation. Explain line detection, point detection and

edge detection with respect to image enhancement. [12]

b) Explainthresholdinginanimageprocessing. Writein brief about adaptive
thresholding in image segmentation. [6]

Q4) @ Explainthe2- D motion model in brief. [8]
b) Writeabrief note on Scene Model. [8]

Q5) @ State and elaborate afew applications of motion analysis. [8]
b) ExplainBlock MatchingAlgorithm. [8]
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[6927]-121
B.E (Electronics)
AUDIO AND SPEECH PROCESSING

(2015 Pattern) (Semester - 1) (404204B) (Elective - 1)
Time: 2%2Hour] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2, Q3 or Q4, Q5or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right side indicate full marks.

4) Assume Suitable data jf necessary.

Q1) @ Explain Classification of Speech Sounds? [6]
b) Explainconcept of Short TimeAutocorrelation of speech Signal?Explain
it Applications? [6]
c) Explain Spectrographic displays of Pitch period estimation based on
FFT? [8]

OR
Q2) @ Explain Anatomy and Physiology of Speech Production? [6]
b) Concept of Pitch in speech Signal? How to Calculate Pitch of Speech
Signal using Autocorrelation Method? [6]
c) Explain TimeDependent Fourier representation for Voiced and Unvoiced
speech Signal ? [8]
Q3) @ Explainfilter bank analysisof Speech Signal? [5]
b) Explain Sub Band Coding of speech Signal. [9]
c) Explain Adaptive Transform Coders (ATC)? [6]

OR
Q4) @ ExplainLinear PCM and Companded PCM? [9]
b) Explain Spectral coders of Speech Processing? [6]
c) ExplainVector Quantization Coders? [5]

P.T.O.



Q5) 8
b)

Q6) &)
b)

Q7) 8
b)

Q8) g

b)

Explain estimation of L PC Coefficients? [6]

How to decide order and Window Length in LPC calculation. [6]

Explainlevinson Durbin Algorithm? [6]
OR

Explainin detail Frequency domain interpretation of LPC? [10]

Applicationsof LPC codinginrea timeapplicationsin Speech processing.
[8]

What is DTW?What are its applications? [8]
What isGMM? How it is used? [8]
OR

What isHMM?How itisused in Stastistcal Modeling of speech signal.

[8]
Explainthe stepsinvolved in Automatic Speech Recognition for | solated
word recognition. [8]
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[5927]-122
B.E (Electronics Engineering)
EMBEDDED SYSTEM AND RTOS

(2015 Pattern) (Semester - 1) (Elective - 1) (404204C)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q30r Q4 Q50r Q.6 Q.70r Q.8and Q.9 or Q.10.

2) Figures to the right side indicate full marks.

3) Assume Suitable data jf necessary.

Q1) & Which are different clock sources of LPC 1768 and how clock source

and range is selected? [6]
b) Explainfollowing design metrics [4]
)  Time to prototype
i)  NRE cost
i) Unit cost
Iv) Hexibility
OR
Q2) & What is mean by static and dynamic priority of task? Explain the Rate
Monotonic Scheduling to assign he priority to different task. [6]

b) Explainindetail optimization of time-to-market design metrics. [4]

Q3) @ Whatismeant by Context Switches? Explain stepsinvolved while Context

Switching in uCOS-II. [6]
b) Explain critical section of code, Shared resource, Multitasking, Context
switching w.r.t RTOS. [4]

OR
Q4) @ What do you mean by Inter Task Communication? Explain various
techniques for Inter Task Communication. [6]
b) Explainfollowing functions of task management of uC/OS-I1. [4]

)  OSTask Dél ()
i) OSTask Create ()

P.T.O.



Q3) 8

b)

Q6) a)
b)
Q7) &
b)

Q8) a

b)

Q9) g

b)

Q10)a)

b)

What is need of Embedded Linux? Explain Open Source & GPL w.r.t.
Linux. Explainfeaturesof Linux. [8]

Explain Flash memory used in embedded Linux. State the Advantages
of using flash memory for designing embedded system. Compare NAND
and NOR Flash memory. [8]

OR

What do you mean by Native development and Cross-development?
Explain any three cross devel opment toolsin Embedded Linux. [8]

Draw and explain Embedded Linux Setup. [8]

Explain Module Utilitiesin Embedded Linux. Explain Module Utilities

Commands. [8]

Explain the boot |oader challengesin Embedded Linux. [8]
OR

What is porting? Explain porting of U boot in embedded Linux on new

board. [8]

Draw and explain Linux kernel architecture/structure. Explain key features

of Linux kernel. [8]

Explain thefeatures of IDE. Explain ssmple IDE and sophisticated IDE.

[6]
What is In-circuit Emulator? With the help of neat diagram explain
In-circuit Emulator. [6]

Explain porting issues of operating system in an embedded platform. [6]
OR

Explain Automatic Chocolate Vending Machine with suitable block
diagram and state its hardware requirement. [6]

Draw block diagram and explain development process for embedded
system. [6]
Explain Testing on Host Machine. Explain Testing Steps at Host Machine.

[6]

G

[5927]-122 2



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

PA-239 [Total No. of Pages: 2

[5927]-123
B.E (Electronics Engineering)
INTERNET OF THINGS

(2015 Pattern) (Semester - 1) (Elective - 1) (404204D)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) All answers to be written on single answer sheet.

2) Assume suitable data wherever necessary.

3) Figures to the right indicate marks assigned.

Q1) & What arethe components of RFID protocol? Explain working of RFID

protocol. [6]

b) Explain how WSN isused inwild life monitoring. [6]

c) Whatisvulnerabilitiesof Internet of Things? Explainin detail. [8]

OR

Q2) @ How sensors and actuators work? Explain each one with giving one
appropriate example. [6]

b) Compare Private cloud and Public cloud. [6]

c) Write note on topology model of |EEE 802.15.4 protocol. [8]

Q3) @ Interfacetemperature sensor with Raspberry Pi. Draw interfacing diagram
and explaininitialization with the help of algorithm. [8]
b)  Write program in Python to perform following:

Input 20 numbers randomly. Find the smallest and largest odd number
from the inputted numbers. Display the output of your program.  [§]

OR
Q4) @ What do you understand by open source hardware? Write specifications
of any Arduino board that you know. [6]

b) Compare Arduino with Raspberry pi. For any application, what should
bethedifferent selection criteriafor the processor? Elaborate your answer.

[6]
c) Whatisdifference between dictionary and tuples? Justify the answer by
giving example of each. [4]

P.T.O.



Q5) @ What are different types of data analytics? Explain each one by giving
appropriate example. [8]
b) Draw basic architecture of dig data analytics. Explain each element of
thearchitecture. [8]
OR
Q6) @ List software tools which are used for data analytics. Describe features
and demerits of any one. [8]
b) Define big data. What are 5 V’'s in big data? Explain significance of
each V. [8]
Q7) @ Explanindetail valuecreationin Internet of Things. [9]
b) Elaborate your views how IOT can change our national agricultural
scenario? [9]
OR
Q8) Write short notes on following (Any three) : [18]
ad Trendsin wearabletechnology
b) 10T for Industrial development
Cc) Smart governance.
d) Smart transportation
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[5927]-124
B.E (Electronics)
SOFTWARE DEFINED RADIO

(2015 Pattern) (Semester - |) (Open Elective - 1) (404204E)
Time: 2%2Hour] [Max. Marks: 70
I nstructions to the candidates:

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

Q1) @ Explainthevariouscharacteristicsof softwaredefined radio and compare

it with analog radio. [8]
b) Discuss the Software Communication Architecture of software defined
radioin detail. [6]
c) Explain how the computational complexity of multi-rate technique is
reduced using digital filter banks. [6]

OR
Q2) @ WhatisGNU radio? Explain with the block diagram. [8]

b) Discussthe role of FPGA, CPU and GPU software defined radios. [6]

c) Discuss the various channel Estimation algorithms in digital
communication. [6]

Q3) @& Whatiscognitiveradio? How it affectsthe spectrum efficiency?  [9]

b) Discussthe specification of cognitiveradio standardized in IEEE 1900.1
[8]
OR

Q4) @ Discuss the evolution of elastic spectrum management in advance
communication techniques. [9]

b) Discussthe specification of cognitiveradio standardized in |EEE 1900.6.
[8]

P.T.O.



Q5) 8

b)

Q6) &)

b)

Q7) a
b)

Q8) g
b)

Explain the architecture of Cognitive Radio network with suitable
diagrams. [9]

Discussthe basic characteristics of Topology Aware CRN Architectures.

[8]

OR
Explain the concept of Spectrum Sensing and Spectrum mobility and its
effect on spectral efficiency? [9]

What are variousfactorstaken into consideration for network optimization
in CRN? [8]

Discuss the various standards for Public Safety Communication.  [8]

Explain the Economic Vaue of the Spectrum in commercia wireless
communication networks. [8]

OR
Discussthe application of Cognitive Radio in Disaster management. [8]

Write ashort note on the application of cognitive radio for Public Safety
(PSCR). [8]

G
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[5927]-125
B.E. (Electronics)
MOBILE COMMUNICATIONS
(2015 Pattern) (Semester-1) (Elective-11) (404205A)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)

Ql) a

b)
c)

Q2) &)

b)

Q3) 3

b)

Q4) a
b)

Q5) 8
b)

Q6) a)
b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto theright side indicate full marks.

Explain techniquesof improving coverage & capacity of cellular system.

[7]

Explain Parameters of mobile multipath channelsin details. [7]

Explain different types of Propagation mechanismsin detail. [6]
OR

Explain linear modulation techniques and constant envel ope modul ation

techniques. [7]

Write a short note on Trunking & grade of service. [6]

Explainthe RAKE receiver in details. [6]

Explain basic radio transmission parametersin GSM system. [8]

Explain Description of the call setup procedure in GSM. [8]
OR

Write a short note on Modifications and derivatives of GSM. [8]

ExplainAMPSin details. [8]

ExplanEVDO & EVDV. [8]

Explain RAN Traffic Planning IN CDMA 2000. [8]
OR

GiveOverview of WIMAX indetalls. [8]

Explain 4G Wirelessstandards-LTE: Network Architectureand Interfaces.
[8]
PT.O.



Q7) @ WhatisCommon channel signalling inwirelessNetworking? [9]
b) Write ashort note on Wireless data services. [9]

OR
Q8) @ Write ashort note on UMTS. [9]
b) ExplainFixed network transmission hierarchy for Wireless Networks.[9]

x ¥ X
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[5927]-126
B.E. (Electronics)
BIOMEDICAL ELECTRONICS
(2015 Pattern) (Semester - 1) (Elective- 11) (404205B)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g
b)

c)

Q2) a)

b)

Q3) a)
b)

Q4) a)
b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.50r Q.6, Q.7 and Q.8.
Neat diagrams must be drawn whenever necessary.
Figuresto the right indicates full marks.

Use of Calculator is allowed.

Assume suitable data, if necessary.

Explain Bio medical instrumentation system and its component. [8]

Explain Basic block diagram of EEG. [6]
Explain various types of EEG electrodes. [6]
OR

Explaintheeffect of variousartifactson recording of BioMedica Signals.
[8]

Draw and explain the diagram of ECG amplifier. [6]

Draw and explain the 10 -20 Electrodes Systemsfor EEG Recording?[ 6]

Explain various types of EEG €electrodes. [8]

Write short note on nervous system. [8]
OR

Explain normal and abnormal ECG [8]

Explain 10-20 electrode placement system for EEG. [8]

PT.O.



Q5) a)

b)

Q6) &)

b)

Q7) &
b)

Q8) a)

b)

What are the objective of patient monitoring system? Explain central

monitoring system with block diagram. [8]
Explainwith block diagram Automatic B.P. Machine. [8]
OR
Write a short note on indirect & direct blood pressure measurement
method. [8]
Write brief note on finger plethysmography. [8]
Explain Biotelemetry systemin detail ? [10]
What arethe propertiesof X-ray machine? Explainindetail thetechnique
for visualization of X-ray. [8]
OR
Explainvariousapplication of LASER in medicine. Writegeneral LASER
safety guideline. [10]
What is Ultrasound? Explain Ultrasonic Doppler Machine. [8]
> S <
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[5927]-127
B.E. (Electronics)
OPTIMIZATION TECHNIQUES
(2015 Pattern) (Semester - 1) (404205C) (Elective-11)

Time: 2%2Hoursg| [Max. Marks: 70
Instructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Figuresto theright indicate full marks.

Q1) @ Usesimplex method to solve [10]
Maximize Z = 3x, + 2X,
Subject to
X +X <4, X —X,<2,X >24,X,>4
b) Enlist Eight Methodsof classification of Optimization problem and explain

any threein detail. [10]

OR
Q2) @ Using Lagrange’'s method of multipliers solve the NLPP, optimize
Z=4x +8X~X ~X.* subjected to X +x,=4, x,, X,>0. [10]

b) Find the dimensions of abox of largest volume that can be inscribed in
asphere of unit radius. Max f(x) = 8x x,x,Suchthat x? + x2 + xZ =1.[10]

Q3) @ Define Engineering Optimization?What are Engineering applications of

Optimization? [5]
b) Enlist al first-order necessary conditions (as per Karush-Kuhn-Tucker)
for asolution in nonlinear programming to be optimal. [5]
A
¢) Find the minimum of function T = @ using quadratic interpolation
method (Takeinitial Trial steplengthas0.1) [8]
OR

PT.O.



Q4) Consider thefollowing problem [18]
Minimize f(x,, x,) = (x, — 2)? + (x, — 1)?
Subject to 2 > X, + X,, X, > X’

Using Kuhn - Tucker conditions, find which of thefollowing vectorsarelocal
minima

=los} e =l

Q5) Derive the one-dimensional minimization problem for the following case :

Minimize f(X):(xf—x2)2+(1—x1)2 from the starting point xlz{_z}

1.
along the search direction S= {0 gg} : [16]

OR
Q6) Using quadratic Interpolation method,

findtheminimumof f = 1°>-54%-201+5. [16]

Q7) Consider following multivariate optimization with equality constraint for finding
optimal solution.

Minimize Z = 2x* + 4x2 Subject to 3x +2x,=12 [16]
OR
Q8) Complete oneiteration of Generalized Reduced Gradient Method

2.5
Minimize f = x? + x5 subject to x x,-9=0 starting from X1={ 4 } [16]

DI IO
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[5927]-128

B.E. (Electronics)
COMPUTER MODELINGAND SIMULATION
(2015 Pattern) (Semester - 1) (Elective-11) (404205D)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) Answer Qlor Q2Q.30r Q4,Q.50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data if necessary.

Q1) @ State advantagesand disadvantages of simulation. [6]
b) Explain Simulation of Queuing system. [8]
c) Explainlist processing array method. [6]

OR
Q2) @ Enlist4areasof smulation application and explainin brief. [8]
b) Manua Simulation Using Event Scheduling. [6]

c) Usethe linear congruential method to generate a sequence of random
numbers with: X0 =27, a= 17, ¢ = 43, and m= 100. [6]

Q3) @ Discuss any two methods for selecting families of input distributions
when dataareavailable. [8]

b) ExplanMode building, verification, and vaidation with flowchart. [10]
OR
Q4) What iscalibration and validation of models? Explainfacevalidity. [18]
a) Validation of Model Assumptions.

b) Validating Input-Output Transformations.

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) @
b)

Q8) a
b)

Write short note on confidence interval with specific precision with

derivation. [8]
Explain stochastic nature of output data. [8]
OR
What is point estimation and confidence-interval estimation? Explainin
brief. [8]
Explain output analysisfor terminating simulations. [8]
What is modulated Poisson process? Explain in brief. [8]
What isvirtual memory referencing? Explainin brief. [8]
OR

Write and explain any two protocol of media access control (MAC).[8]

Explain model construction in simulation of computer networks. [8]

[5927]-128 -



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

PA-245 [Total No. of Pages: 2

[5927]-129
B.E. (ElectronicsEngineering)
DIGITAL SIGNAL PROCESSOR TM S320C67X
(2015 Pattern) (Semester - 1) (404205E) (Elective-11)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)

5

Ql) a
b)

Q2) @)
b)

Q3) a
b)

Q4) @)
b)

Q5) 8

b)

Q6) a)
b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8, Q.9 or Q.10.

Neat diagrams must be drawn wherever necessary.

Figuresto the right indicate full marks.

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

Assume suitable data, if necessary.

Discuss the computer architecture for signal processing. [9]

Discuss cache configuration (CCFG) register description. [9]
OR

Compare Von Neumann and Harvard architectures. [5]

State the different addressing modes. [9]

Compare paralel operations and pipeline operations. [9]

Discusstherole of Internal Memory and External Memory. [9]
OR

DefinelInterrupt. Enlist the different interrupts. [9]

Discuss the On-Chip A/D and D/A converters. [9]

What isPLL. Explain with block schematic. Discussthe PLL controller

in short. [8]

Write a short note on: Times and Power Management. [8]
OR

Discuss the Boot Configuration and JTAG. [8]

Discuss the inter-Integrated Circuit (12C) Modules: 12C Own Address
Register (ICOAR), 12C Interrupt Mask Register (ICIMR), 12C Interrupt
Status Register (ICSTR). [8]

PT.O.



Q7) @ Compare convolution and correlation. Discuss the steps needed for the
convolution and correlation in signal processing. Discuss their
applications. [9]

b) Discuss the System Flow-chart for generating the square wave using
TMS320C67X. [9]
OR
Q8) @ Discussthe System Flow-chart for IR filtering using TM S320C67X.[9]
b) What is adaptive filtering? Explain any one application of adaptive
filtering. [9]
Q9) Write ashort note on: [16]
a Numeric control using DSP processors.
b) Applications of dsp processors in Robotics.
OR

Q10)a) How can we use dsp processors for the security aspects? Can we use

them for cryptography? [8]
b) What is power line monitoring? Explain the flow-chart for power line
monitoring application using the dsp processors. [8]

x x X
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[5927]-13
B.E. (Automaobile Engineering)
HYBRID ELECTRICAND FUEL CELL VEHICLE
(2015 Pattern) (Semester - 11) (416497B) (Elective-111)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) Answer Qlor Q2 Q30r Q4,Q50r Q6,Q.70r Q.8Q.90r Q.10.

2) Neat Diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4)  Assume suitable data if necessary.

Q1) @ Elaboratetherole of electric vehiclein automotive sector. [9]

b) Differentiate between Synchronous motor and Induction motor. [9]

OR
Q2) @ Discusstheadvantages, Disadvantages and applications of Serieshybrid
vehicle, [5]
b) Explainthefive characteristics of BLDC motor in EVs. [9]

Q3) @ Explainthe various components of hybrid vehicleswith itsfunction.[5]

b) List various performance of hybrid vehicle and explain grade ability
performancein detail. [9]

OR

Q4) @ Explaintheregenerative braking systemin hybrid vehiclewithitsfeatures.
[5]

b) Suggest the good requirements of solar panel in electric vehicle. [9]

P.T.O.



Q5) 8

b)

Q6) &)

b)

Q7) &

b)

Q8) 8

b)

Q9) 8

b)

Q10)a)
b)

What are the various possible power flows in parallel hybrid vehicle?

Explain any onewith neat layout. [8]
Definethe concept of hybridness and explain itsimportance in design of
hybrid vehicle. [8]
OR
Suggest and justify the design consideration you should consider for
battery in hybrid vehicle? [8]
Describe the construction and working principle of lithium ion battery
withitsfeatures. [8]
Definethefollowing termsrelated to EHV battery. [8]

1)  Specific power
i) Energy efficiency
i)  Reserved Capacity (RC)
Iv) Cold Cranking Amps (CCA)
Explain the construction and working of |ead acid battery with itsfeatures.
[8]
OR

Explain the construction and working of hydraulic accumulator in hybrid
vehidle. [8]

Describe the advantages, Disadvantages and applications of fuel cell in
vehicle, [8]

Explain the construction and working of Proton Exchange Membrane

fuel cell with neat sketch. [6]
Draw a neat sketch of fuel cell efficiency characteristics and explainin
detail. [6]
Explain the construction and working of vane pump. [6]
OR
Elaborate the concept of pneumatic hybrid in vehicle. [6]
List and explain various factors affecting on energy of battery. [6]
With the help of neat layout. Explain flywheel hybrid technology.  [6]
L A R 4
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[5927]-130
B.E. (Electronics Engineering)
COMPUTER NETWORKS AND SECURITY
(2015 Pattern) (Semester - II) (404209)

Time : 2% Hour| [Max. Marks : 70
Instructions to the candidates:

1) Answer QI or Q2, O3 or Q4, Q5 or Q6, Q7 or Q8.

2)  Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4)  Use of calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Draw & Explain TCP/IP reference model in detail with protocol at each

layer. [8]
b) Whatis mean by switching? Explain packet switching. [6]
c) Explain functions of data link layer. [6]
OR
02) a) Draw & Explain ISO-OSI model in detail. [8]

b) Explain Guided media in brief with suitable example & Applications.[6]
c) Explain selective repeat & Go-Back-N ARQ protocol in detail. [6]

03) a) Explain IPV4 and IPV6 addressing system. [6]
b) Explain shortest path algorithm with example. [6]
c) Explain ARP & RARP protocol in detail. [4]
OR
04) a) Explain ICMP & IGMP protocol in detail. [6]

b) Explain what do mean by congetion & quality of service in brief.  [6]

c) Compare TCP & UDP protocols. [4]

PTO.



05) a)

What is mean by FTP? Explain in detail wrt client server communication.

[6]

b)  Write short note on: [6]
1) Ping
i) Traceroute
c) Explain HTML programming with related tags. [6]
OR
06) Write short note on : [6 each]
a) DNS
b) WWW
c) Telnet
Q7) a) Explain any one public key Algorithm. [8]
b)  Write short note on cable Tester. (4]
c) Explain applications of cross - over & straight through cable with example.
[4]
OR
08) a) Discuss types of security attacks with solutions. [8]
b) With diagram explain cryptography model. [4]
c) Explain Network simulation with example. [4]

Q000
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[5927]-131

B.E. (ElectronicsEngineering)
PROCESSINSTRUMENTATION
(2015 Pattern) (Semester - 11) (404210)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Neat diagrams must be drawn whenever necessary.

3) Assume suitable data, if necessary.

4) Use of non-programmable scientific calculator is allowed.

Q1) & Explain different types of control system used in process control. [6]

b) Explain how to control the temperature by process control using process

equation, also explain operation of it. [7]
c) DescribeZiegler-Nicholsmethodin detail. [7]
OR
Q2) @) Explainfollowingterms: [6]

I)  Process gain

i)  Process time

i) Deadtime
b) Explainsingle speed floating and multiple speed floating modes.  [7]
c) Explaintuning operation of frequency response method. [7]

Q3) @ What is cascade control? Explain it’s typical characteristics using an

example. [8]
b) What isAdaptive Control? Explain Programmed or Scheduled Adaptive
Control System. [8]

OR

PT.O.



Q4) a)

b)

Q5) 8

b)

Q6) &)
b)

Q7) &
b)

Q8) &)
b)

What are the Customary batch Procedures in Batch Reactors. Explain
temperature control process. [8]

Explain Event sequencing with appropriate example. [8]

Discuss Discrete State Process control system also explain characteristics

of the System. [9]
List the most common Batch processesin Batch process control, explain
any oneindetail. [8]
OR
What is Set-Point Ramping in processinstrumentation? [9]
Explainin brief Discrete-State control. [8]
Explain al points of process operability in short. [9]
Write ashort note on: Integrating the control design methods. [8]
OR

Explain with block diagram the process decomposition process.  [9]

What isfinal element? Explainit. [8]

> > >
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B.E. (Electronics)
AUTOMOTIVE ELECTRONICS
(2015 Pattern) (Semester - 11) (404211A) (Elective- I 11)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q3o0r Q4,Q50r Q6 Q.70r Q8

2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data if necessary.

Q1) & What are competitive standards & microcontroller functions in

automotive. [8]
b) Discuss the application of Infineon’'s & Renesas’ processors for
automotive safety. [8]
c) Withthe help of neat construction, explain working of Lambda Sensor
with aneat sketch. [4]

OR

Q2) @ Defineenginemapping?Explainthe necessity of Ignition map with suitable

example. [8]
b) Discuss key activities & key playersin drill down view of automotive
valuechain? [8]
c) What doyou mean by catalytic converter and explain the desired functions
of catalytic converter? [4]

Q3) @ Enlist types of automotive communication protocols & explain any two

in detail. [6]

b) How GPScar navigation system works? Which isthe best car navigation

systemin India? [6]

c) Describe open issues of automotive communication system. [4]
OR

PT.O.



Q4) a)
b)

Q5) a)
b)

Q6) a)
b)

Q7) 8

b)

Q8) &)
b)

Differentiate between Bluetooth, IEEE802.11x, and LIN. [6]

Discuss the importance & applications of telematics from automotive
perspective [6]
Compare types of communication interfaces availablefor ECUs.  [4]

|dentify & explain appropriate operating mode for engine management.

[6]

Draw and explain model based design of controller model & generator

model in detail. [6]
Explain various working conditions in which engine performance need
to be improved [4]
OR
Explore system limitationswhile tuning the system using different control
methodsin automotive. [6]
Which method will you recommend in engine control system?Explainin
brief. [6]
Compare analog and digital control methods. [4]

Explain the role of computer vision in collision warning and pedestrian
protection. [6]

With neat sketch, explain electric window control circuit & door lock
circuit. [6]
Write anote on

1) Vechicleemission

2) Emission control strategies. [6]

OR
Draw & explain any two passive safety systemsin automotive cars. [6]
Write a note on knowledge needed for accurate fault diagnostics.  [6]

What are the sources of engine noise? State their possible cause and
required action. [6]

v O <O
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B.E. (Electronics)
ARTIFICIAL INTELLIGENCEAND MACHINE LEARNING
(2015 Pattern) (Semester - 11) (404211B) (Electivelll)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4,Q50r Q.6,Q.70r Q.8 Q.90r Q.10, Q.11 or .Q12.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.

Q1) Define PEAS. Give any three examples of agent types and their PEAS
descriptions. [7]

OR
Q2) What isagent? Explain goal- based agent with the help of neat diagram. [7]

Q3) Explain Genetic agorithim. [6]
OR

Q4) WriteA* algorithm and explainit. [6]

Q5) Explainthetwo standard quantifierswith example. [7]
OR

Q6) Describethe knowledge-engineering process. [7]

Q7) @ WhatareLinear Classifiers. Explainin short any 3 algorithmsfor Linear

Classifiers. [5]
b) Explain Entropy and Information Gain with example. [12]
OR
Q8) What isadecision tree. Explain it with an example. [17]

PT.O.



Q9) a)

b)

Q10)a)

b)

Qll)a)

b)

Q12)a)
b)

What do you mean by Perceptron? What are the different types of
Perceptrons? What isthe use of the Loss functions? What isthe role of

theActivation functionsin Neural Networks? [8]

Explain back propagation algorithm. [8]
OR

Explainthefollowing related to CNN: [8]

1)  Pooling

i) ReLU

i)  Fattening

Iv)  Full connection

Explain Radial basisfunction network. [8]

State any three Machine learning methods and explain any onein

detal. [9]
Explain K meansalgorithmin detail. [8]
OR
Explain Support Vector Machine. [9]
What are the applications of decision tree? State its advantages and
disadvantages. [8]
v OO <O
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[5927]_ 134 [Total No. of Pages: 3

B.E. (Electronics)
OPTICAL & MICROWAVE COMMUNICATION
(2015 Pattern) (Semester - 11) (Elective-111) (404211C)

Time: 2%/, Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q3o0r Q40Q50r Q6 Q.70r Q8

2) Assume suitable data if necessary.

3) Figuresto theright indicates full marks.

Q1) @ Compare connectors and Splicers. [6]
b) List merits and demerits of photodiode. [6]

c) A 2x2biconical tapered fiber coupler hasin input optical power level of
P, = 200 puw. The output powers at the other three ports are P, = 90 uw,
p, =85 uw and p, = 6.3 nw. What are the coupling ratio, excess |oss,
insertion losses, and return loss for this coupler. [8]

OR

Q2) @ Consider amultimode silicafiber that has a core refractive index
n, = 1.480 and acladding index, n, = 1.460. Find critical angle, numerical

aperture and acceptance angle. [6]
b) Explain working principle and characteristics of LED. [6]
c) WhatisFBG?Explain FBG. Application. [8]

Q3) @ Withaneat schematic diagram explain scattering matrix for E- plane Tee.
[8]

b) Draw aneat schematic diagram and explain Farady rotation isolator in

detal. [8]
OR
Q4) @ With a neat schematic explain four port micro- wave circulator. Also
write ‘S matrix for it. [8]
b) Write advantages and applications of microwaves. [8]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) &

b)

Draw and explain helix TWT schematic diagram and simplified circuit.

[8]

Draw and explain schematic diagram of Cylindrical magnetron. Alsowrite

hull cut off magnetic equation and cut off voltage eq". [8]
OR

Sketch neat schematic of Two Cavity Klystronand explain it withworking

principle. [8]

A two cavity klystron amplifier hasthefollowing parameters. [8]

V,=1000V, R =40kQ, I =25A, F =3GHz

Gap spacing in either cavity: d=1mm

Spacing between the two cavities: L =4 cm

Effective shunt impedance, excluding beam loading : Rsh = 30 kQ
i) Findtheinput gap voltageto give maximum voltage V..

i)  Find thevoltage gain, neglecting the beam |oading in the output
cavity.

i)  Find the efficiency of theamplifier, neglecting beam loading.

Iv) Calculate the beam |oading conductance and show that neglecting
it wasjustified in the preceding calculations.

Explain principle of operation of bipolar Junction Transistor with different
modes. [8]

An n- Ge- p- GaAs- n- GaAs heterojunction transistor at 300 °k has the
following parameters: [7]

Donor density in n-Ge region : Nd = 5x10%¥cm

Acceptor density in p- GaAsregion : Na= 6x10%cnm3

Hole lifetime : Tp = 6x10°sec
Bias voltage a emitter juction :Ve=1v
Cross section : A =2x102% cm?

[5927]-134 2



Compute:

1)  Thebuilt - in voltage in the p- GaAs side.

i)  Theholemobility.

i)  The hole diffusion constant.

IvV)  Theminority hole density inthe n- Geregion

v)  Theminority electron density in the p - GaAs region.
vi) Theholediffusionlength.

vii) Theemitter - junction current.

c) Describe electronics applications of HBT. [3]

OR
Q8) Write short notes on (any 3) [18]

a Tunnel diode
b) PIN diode

c) Schottky diode
d) Varactor diode

v O <O
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[5927]- 135 [Total No. of Pages: 2

B.E. (Electronic)
AUDIO VIDEO ENGINEERING
(2015 Pattern)(Electivelll) (Semester - |1) (404211D)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2, Q3 or Q4,Q.50r Q.6, Q.7 or Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4)  Assume suitable data necessary.

Q1) & ExplanAM-VSB techniquein brief with neat diagram. [6]
b) Compare PAL, NTSC and SECAM systems. [6]
c) Explainworking of IPTV withitsblock diagram [8]

OR
Q2) @ What doyou understand by persistance of vision and flicker? How flicker
Isreduced intelevision. [6]
b) Draw chromaticity diagram & explainit. [6]
c) Explainworking of smart TV [8]
Q3) @& Explainworking of DTH system with neat diagram [8]
b) What arethetechnical advantagesof using digital technology intelevision
system. [8]

OR

Q4) @ What aredifferent video compression techniques? Explain any two. [8]

b) Explainwith respect to MPEG- 2 [8]
) GOP
i) IPB

i) Intraframe coding

PT.O.



Q5) a)

b)

Q6) a)

Q7) 8

b)

Q8) &)

Explain the cordless micro phone system & state its advantages,

disadvantages & applications. [8]

Explain with the help of neat figure, how does sound energy grows &

decay at apoint in areverberating room. [8]
OR

How sound wave can digitally represented? Explain. [8]

Compare the characteristics of cone type & horn type speakers. List

their applications. (8]

Discuss the various methods of optical recording of sound. Explain

optical recording on CD in detail. [10]

Explain DVD player with necessary block schematic. [8]
OR

Write short note on [18]

) BlueRay Disc
i)  Dolby 5.1 sound system
i)  Audio standards.

v O <O
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[5927]-136
B.E. (Electronics)

TESTING AND VERIFICATION FOR SOC DESIGN

(2015 Pattern) (Semester - I1) (404211E) (Elective - I1I)

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

D
2)
3)

01) a)

b)

02) a)

b)

03) a)
b)

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

Neat diagram must be drawn whereve necessary.
Figures to the right side indicate full marks.

Discuss the various trends in VLSI Technology which affects the testing
of SoC. [7]
Discuss the steps required to enhance Testability of circuit. [7]

Explain how verification helps in regulating faults present in circuit. [6]

OR

Discuss Faults, Errors and defects in VLSI Circuit with suitable examples.

171

Explain Functional and structural testing in detail. (7]
Write short note on: [6]
1)  Fault modeling

i) Stuck at 0

i) Fault simulation

Explain testing methodology for Combinational and sequential circuits.[8]

Elaborate redundancy identification for combinational and sequential
circuit. [9]

OR

PTO.



04) 2)
b)

05) a)
b)

06) a)
b)

Q7) a)
b)

08) a)

Discuss the difference between ATPG and Logic BIST. [8]
Discuss the typical architecture for Automatic Test Pattern Generation
(ATPG) in detail. [9]
What is scan ATPG? Explain DFT methods for Scan design. [8]
Compare Scan design and Partial scan design. [9]
OR
Discuss simulation-Based Sequential Circuit ATPG. [8]
Elaborate Scan design with CMOS inverter as an example. [9]
Explain system configuration steps with boundary scan. [8]
Explain the factors responsible for the selection of scanning Memory
BIST. 8]
OR
Give different description languages for boundary scan. [8]
Explain the system configuration process for BIST. [8]
33 TV
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[5927]-137
B.E. (Electronics)
ROBOTICS
(2015 Pattern) (Semester - II) (404212 A) (Elective - 1V)
Time : 27; Hours] [Max. Marks : 70

Instructions to the candidates:
1) Answer QI or Q2, Q3 or 04, Q5 or Q6, Q7 or 08, Q9 or Q10.
2)  Neat diagrams must be drawn wherever necessary.
3)  Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

Q1) a) Explain Anatomy of Robot. [5]
b) Discuss the classification of Grippers. Explain with neat sketch
Mechanical Gripper. [5]

OR

02) a) State applications of Robot. Explain any two applications of Robot in
detail. [5]

b) Explain direct and inverse kinematics for industrial robots for position.[5]

03) a) Explain in detail working principle of : [5]
1)  Proximity sensor
i) Range sensor
b) Define and specify measurement units of following specifications of robot.
[S]
1)  Accuracy
i) Repeatability.
OR

04) a) State different Robot drives. Explain in detail hydraulic Actuator system.
[S]

b) Explain the Slider - Crank mechanism with neat diagram. Comment on
work envolopes traced by it. [5]

PTO.



05) a)
b)

06) a)
b)

07) a)

b)

08) a)

b)

09) a)

b)

010)a)

b)

Explain with proper set of equations Lagrangian Dynamics. [8]

Define Trajectory planning. Explain in detail trajectory planning for Flexible
Robot. [8]

OR

Explain the Newton Euler formulation for RR and RP manipulators. [8]

Explain method of cubic polynomial linear segments with parabolic
blending. [8]

How skew line motion is different than straight line motion as far as path

planning is concerned. [8]

How computer is used in controlling of Robot? State different softwares

used in control of Robot. [8]
OR

Which different aspects must be taken into consideration while planning
trajectory of robot so that it can overcome obstacles in its path. Elaborate
your answer. [8]

State different types of motions used in robots. Explain in detail joint
integrated motion. [8]

Draw and explain with neat diagram Neural controller. Explain importance
of each block. [8]

Draw and explain architecture of Robot Human interaction. [10]
OR

What is Fuzzy logic? Draw the block diagram of fuzzy controller and
explain in detail. Draw appropriate waveforms. [8]

Explain in detail following advanced strategies of control : [10]
1)  Conventional aerial vehicle
i)  Bidirectional X4 - Flyer

Q000
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[5927]-138

B.E. (Electronics Engineering)

WIRELESS SENSOR NETWORKS (Elective-1V)

(2015 Pattern)(Semester -II) (404212B)

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

1)
2)
3)

01) a)

b)

Q2) a)
b)

Answer Qlor Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8
Figures to the right side indicate full marks.
Assume suitable data, if necessary.

Explain following performance metrics in WSN [6]
1)  Network Lifetime

i) Data accuracy

i) Latency

iv) Energy Efficiency

v)  Signal Strength

vi) Bandwidth, Capacity and Throughput

Explain different properties of wireless links in Wireless Sensor Networks
[6]

Draw the structure of Wireless Sensor Network Protocol Stack. Explain

the functions of different layer. [8]
OR

Draw and explain architecture of Wireless Sensor Network. [6]

Explain hidden terminal and exposed terminal problem in Wireless Sensor

Networks. [6]

Write short note on [8]

1)  Zigbee Protocol/Standard

i) Insteon Standard/Protocol

PTO.



03) a)

b)

04) a)

b)

05) a)

b)

06) a)
b)

07) a)

b)

08) a)

b)

Define localization in Wireless Sensor Networks. Explain types of location
information in WSN. Explain proximity Schemes for localization in WSN.

[8]
Explain Routing in Wireless Sensor Networks. Explain need of routing
in Wireless Sensor Networks. Explain various metrics for routing protocol
in WSN. [8]

OR

Explain single hop and multi hop wireless Sensor Networks with the help
of diagram. Compare single and multi-hop Wireless Sensor Networks. [8]
With the help of flow diagram explain geographic / location-Based routing
algorithm. [8]

Explain need of clustering in WSN. Explain design challenges of clustering

in WSN. [6]

What is compression process in WSN? Explain Huffman codes

compression. [6]

Explain threat model in Wireless Sensor Networks. [6]
OR

Explain nearest sink clustering and geographic clustering in WSN.  [6]
Explain goal oriented attacks and layer oriented attacks in Wireless Sensor

Networks. [6]
Explain the different the security requirements of Wireless Sensor
Networks. [6]

What is meant by deployment of WSN? List different problems of
deployment in WSN. Explain any two problems in detail. [8]
Explain the requirements analysis in details in Wireless Sensor Networks.
[8]

OR

Explain the Top-down design process of deployment of Wireless Sensor
Networks. [8]

With the help of flow diagram explain the general testing and validation
of Wireless Sensor Networks. [8]

Q000
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[5927]-139
B.E. (Electronics)
RENEWABLE ENERGY SYSTEMS & DSM,
(2015 Pattern) (Elective-1V) (Semester - II) (404212C)

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

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

2)  Figures to the right side Indicate full marks.

3) Draw neat diagrams wherever necessary.

4) Assume suitable data, If necessary.

Q1) a) What are the different types of PV cells? Explain any two briefly.  [8]
b) Whatare the different types of wind turbines? Explain Wind generators.[6]

c) Write a note on Biomass Resources and their Energy Potential. [6]

OR
02) a) Write a note on Solar Thermal Conversion Devices and Storage.  [8]
b) Explain installation of wind power plant with neat diagram. [6]

c) Define the biomass gasification. What are the different factor affecting
Biogas Production. [6]

03) a) Explain in detail about the different techniques of DSM with necessary

examples. [10]
b) Define DSM and explain the benefits of DSM. [6]
OR
04) a) Explain briefly about Energy efficient equipments. [6]
b) Explain concept and features of DSM. [6]
c) Whatis load management? Explain its importance. (4]

05) a) Classification of various Demand Response options in energy systems.[8]
b) Explain the energy management system. [4]
c) Explain the roll of communication infrastructure in energy system. [4]

OR

PTO.



06) 2)
b)

Q7) a)

b)
c)

08) a)

b)

Explain the Demand Response strategies for various load categories. [8]
Explain Demand Response as an apart of smart grid initiative. [8]

Discuss understanding variation in demand and supply of electricity. [8]

Explain in details load forecasting. [6]

Discuss the need of energy audits. [4]
OR

Explain different types of audit and procedures to follow during energy

audit. [8]

Discuss outcome of energy audit and energy saving potential. [6]

Explain the energy consumption in detail. (4]

Q000
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[5927]-140

B.E. (Electronics)

TM4C123GH6PM MICROCONTROLLER (Elective-1V)
(2015 Pattern) (Semester - II) (404212D)

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

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

2)  Figures to the right side Indicate full marks.

3) Assume suitable data, if necessary.

Q1) a) Explain the following related to cortex - M4F processor. [6]
1)  System Level Interface
1) Integrated configurable debug
b) With neat block diagram explain the programming model of cortex -

MA4F processor. [6]
c) Explain in detail the exception priorities and Interrupt priority grouping
in cortex-M4F processor. [8]
OR
02) a) Draw the block diagram of cortex - M4F processor and explain Register
Bank of Cortex - M4F. [6]
b) Explain the following related to cortex - M4F processor. [6]

1)  BitBanding
i) Types and Attributes
c) Explain the following related to cortex-M4F processor. [8]
1)  Power Management
i)  Entering sleep Modes

03) a) Explain in detail Internal Memory and Micro Direct Memory Access

(Mdma) of cortex-M4F processor. [8]
b) Explain in detail Memory Protection unit in cortex - M4F processor and
control registers related to it. [8]

OR

PTO.




04) 2)

b)

05) a)

b)

06) a)

b)

07) a)

b)

08) a)

b)

With the help of neat diagram explain Watch dog Timers of cortex-M4F

Processor. [8]
List the features of Analog to Digital converter in cortex-M4F processor.
Explain registers related to ADC. [8]
Explain the following related to cortex - M4F processor. [6]

1)  Universal Serial Bus (USB) controller.
i)  Analog comparator.
With the help of neat diagram explain controller Area Network (CAN)

module. [6]

Explain in detail Inter-Integrated Circuit (12C) Interface. [6]
OR

Explain the following related to cortex - M4F processor. [6]

1)  Quadrature Encoder Interface (QEI)

1) Pulse Width Modulator (PWM)

With the help of neat diagram explain UART in cortex M4F processor.[6]
Explain in detail synchronous serial Interface in cortex - M4F processor. [6]

Explain the following applications using TM4C123GH6PM
Microcontroller. [8]

1)  Remote Monitoring.
1) Test and Measurement Equipment.

With the help of block diagram how TM4C123GH6PM Microcontroller
can be useful for transportation. [8]

OR

Explain the following applications using TM4C123GHPM
Microcontroller. [8]

1)  Network appliances and Switches.
i) Gaming Equipment

Explain with the help of block diagram application of Factory Automation
using TM4C123GH6PM Microcontroller. [8]

Q000
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[5927] - 141
B.E. (ElectronicdE & TC)
ADVANCEDAUTOMOTIVEELECTRONICS
(2015 Pattern) (Semester - I1) (Open Elective) (404192DA)

Time: 2%2Hours] [Max. Marks: 70
Instructionsto the candidates :

1) AttemptQ.1or Q.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data if necessary.

Q1) & With suitable block diagram explain antilock braking system. What are

the advantages of it over normal braking system? [6]
b) Explainfour stroke engines on the basis of following actions [6]
) Intake.
ii) Compression.
i)  Power.
Iv) Exhaust.
c) What is principle of EGO sensor? Explain role of EGO sensor in
electronic engine control. [8]
OR

Q2) @ WhatisECU?What arethe componentsof ECU design explainin detail ?
[6]
b)  Write short note on V-model development cycle. [6]
c) Justify the use of sensorsfor following applications : [8]
1)  Anti-collision system.
i)  Fuel injection system.
i)  Vehicletyres.

P.T.O.



Q3) 8

b)

Q4) &)

b)

Q5) 8

b)

Q6) &)

b)

Q7) 8
b)

Q3) &)
b)

Explain the use of Interrupts Watchdog timers and PWM of a
microcontroller in automotive system. [6]

Explain the necessity of maps and Procedure to generate maps. [6]
How engine can be controlled using Fuel maps/tablesand Ignition maps/

tables? [6]
OR

Explainindetail Throttle plate angular positioning isdonein automobile

system. [6]

Explain varioustypes of relays used in Automobile applications.  [6]
Explain cruise control system with sensorsused in it. [6]

Explain CAN & Flex Ray Automotive communication protocolsin detail.
[8]

What are infotainment gadgets? How most protocol satisfies the

requirement for the same. [8]
OR

What is role of telematics in automotive? Exemplify in context to

automotive. [6]

Write ashort note on following : [10]

1)  Global Positioning Systems (GPS).
i)  Genera Packet Radio Service (GPRS).

What isModel-Based Design? Explain with an example. [6]

Explain different typesof wiring systemin automotive. [9]

Explain self-diagnostic system. [9]
OR

Explain control system approach in Automotive Electronics. [9]

What is on-board diagnostic in automotive? With example explain
limitations of on-board diagnostic method. [6]

Write diagnostic procedures and sequence in automotive context.  [5]

T 97 <97
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[5927] - 142
B.E. (ElectronicdE & TC)
INDUSTRIAL INTERNET OF THINGS
(2015 Pattern) (Semester - 11) (Open Elective) (404192DB)

Time: 2%2Hours] [Max. Marks: 70
Instructionsto the candidates :

1) AttemptQ.1or Q.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

Q1) & What ishype cycle? Describe it with reference to 1oT and |10T. [8]

b) Whatisroleof cloudinloT?Explan. [6]
c) Whatisuseof IloT in plant maintenance? [6]
OR

Q2) & HowislIndustrial Internet of Things(l10T) different from the Internet of
Things (10T)? [8]

b) What aretheimportant Componentsof Industrial Internet of Things?[6]

c) What are special requirements of sensorsin I1oT? [6]

Q3) @ What is Bluetooth Low Energy (BLE) Protocol for Internet of Things
(loT)? (8]

b) Explainthe MQTT protocol and itsusein 10T systems. [8]

OR
Q4) @ WhatisMODBUS?Explainhow itisuseful inlloT implementations. [8]
b) What are the various features of CoAP? Explain any two types of
Messages in CoAP. [8]

P.T.O.



Q5) @ Should the consumers be concerned about security and privacy issues
considering the amount of dataInternet of Things(1oT) collects? Explain.

[8]

b) Whatismessageintegrity inloT systems? Explain with suitable example.
[8]

OR

Q6) @ A Cloud-based I0T platform isadynamic and flexible resource sharing
platform delivering 10T services. Elaborate on the three service models
used in Cloud-based 10T platform. [8]

b) Discuss management aspects of cyber security w.r.t. [loT systems?[8]

Q7) @ Whatisroleof dataanalyticsinlloT?Explainin detail. [10]
b) Elaborate on how you will use loT for smart city applications. [8]

OR
Q8) @ What are the industrial applications for wireless sensor networks in
Internet of Things (IoT)? [10]
b) What impacts will the Internet of Things (IoT) have on Manufacturing
Sector? [8]
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[5927] - 143
B.E. (ElectronicdE & TC)
PROGRAMMABLE SYSTEM ON CHIP
(2015 Pattern) (Semester - 11) (Open Elective) (404192DC)

Time: 2%2Hours] [Max. Marks: 70
Instructionsto the candidates :

1) AnswerQ.lorQ.2,Q.30rQ.4,Q.50rQ.6,Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of electronics pocket calculator is allowed.

5) Assume suitable data, if necessary.

Q1) @ Explaindetail programmablerouting& interconnect of PSoC technol ogy.

[7]
b) Whatisfeaturesof PSoC3 family and explain additiona features of PSoC 5?
[7]
c) Explain difference between cypress PSoC and PSoC architecture and
explain cypress PSoC? [6]
OR
Q2) @ What is features of PSoC3 family and explain additional features of
PSoC 5? [7]
b) Explain memory organization of PSoC5. [7]
c) Explain detail structure of cypress semiconductor PSoC and explain
somelimitations. [6]
Q3) @ Explaindetall of PSoC hardware & software. [8]

b) Explain hardware and software subsystem of mixed signal architecture.
[8]
OR

P.T.O.



Q4) &)
b)

Q5) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) a
b)

Explain detail of PSoC interrupt subsystem.
Design system using PSoC express.

Explain programmable gain amplifier.

[8]
[8]

[8]

Explainuniversal digital block and arraysand digital system interconnect.

OR
Write short note on :
) USB.
i) SPI.

Explain flash temperature sensorsand DTMF dialers.

Explain ultrawide band RADAR.
Explain data acquisition and control system with PSoC.
OR

Explain hardware of Manchester decoder & DTMF decoder.

Explain SPI and UART based task communications.
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[5927] - 144
B.E. (ElectronicdE & TC)
DATA SCIENCEANDANALYTICS
(2015 Pattern) (Semester - 11) (Open Elective) (404192DD)

Time: 2%2Hours] [Max. Marks: 70
Instructionsto the candidates :

1) Answer Q.lorQ.2,Q.30r Q4,Q.50r Q.6,Q.70r Q.8,Q.90r Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Enlist different models of NOSQL. Explain any onein short. [6]
b) Differentiate Data science and Businessintelligence. [4]

OR
Q2) @ DefineDDL,DML and TCL. Explaineachin detail. [6]

b) Explain block diagram of data base management systeminshort. [4]

Q3) @ Explain PL/SQL block structure with suitable block diagram. [6]

b) What ishig data? Discuss different characteristics of big data. [4]

OR
Q4) 8 Explain SQL literalsand datatypesin short [6]
b) ExplainBig dataecosystem diagram. [4]

P.T.O.



Q) 8
b)

Q6) a)
b)

Q7) 8
b)

Q8) g

b)

Q9) 8
b)

Q10) 8

b)

Explain model planning and building in detail. [9]
What isdatavisualization? Explain R-codeto visualize data. [9]
OR
Explainlifecycleof DataAnalyticsin detail. [9]
Discuss different steps of data preprocessing. [9]
Explain different datatypesin R-programming. [8]
Define & explain dataexplorationin detail. [8]
OR
Writeaprogramin R-languageto input & out put datato calculate square
of any two numbers. [8]
Explain statisticsfor model building and evaluation. [8]
Explain k-meansagorithmin detail. [8]
What decision trees? Explain any one Decision treein short. [8]
OR

Writeaalgorithm of Aprior association rulelearn. Explain algorithm.

[8]

Define regression. Enlist types of regression in short. [8]
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[5927]-145

B.E. (Electronicsand Telecommunication)
VLSI DESIGNAND TECHNOLOGY
(2015 Pattern) (Semester - 1) (404181)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.

2) Assume suitable data if necessary.

3) Draw neat diagramswherever necessary.

4) Figuresto theright indicate full marks.

Q1) @ WriteaVHDL Codefor ALU. [6]
b) Explaindifferent attributesin VHDL codes. [6]
c) What is power optimization methods at various levels of SOC. [4]
d) Compare the performance and features of CPLD with FPGA? [4]

OR
Q2) @ What isfunction? Explain with VHDL code using function in any one
circuit. [6]
b) Explaindifferent interconnect routing techniques. [6]
c) What isclock skew and clock jitter. [4]
d) Draw and explaininternal structure of CPLD. [4]

Q3) @ With the structure, explain theory of n-channel MOS transistor. [8]
b) With neat diagramsexplain MOS parasitics. [8]

OR
Q4) @) ExplainVoltagetransfer characteristics (VTC) for CMOS inverter. [8]
b) Givethedetailsof delaysin CMOS. [8]

PT.O.



Q3) 8
b)

Q6) &)
b)

Q7) &
b)

Q8) &)
b)

Explain Design Flow of Application Specific Integrated Circuit. [8]

With example of circuit explain AC and DC analysis, Transfer

Characteristics of ASIC. [8]
OR

Explain different Lambdarulesin ASIC Design. [8]

With example of circuit explain Transient responses and Noise analysis

of ASIC. [8]

Explain different typesof fault in detail. [9]

What isfull scan and partial scan? Explainin detail. [9]
OR

What isBuiltin self test (BIST). Explainin detall. [9]

Explainindetail, Need of design for testability. [9]

X X X
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[5927] - 146
B.E. (E & TC)
COMPUTERNETWORKS& SECURITY
(2015 Pattern) (Semester - 1) (404182)

Time: 2%2Hours] [Max. Marks: 70
Instructionsto the candidates :
1) Answer questionsQ.1lor Q.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q.8,Q.90r Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.

Q1) @ Draw TCP/IPreference model and explain functions of itslayers.
[6]

b) Explain Bluetooth Architecture with functionsof itsdifferent layers.
[4]

OR

Q2) @ Explain Non-Persistent, P-Persistent, 1-Persistant CSMA protocols.
[6]

b) Explainvariousnetwork topologies. [4]

Q3) @ ExplainBasic service set and Extended service set inwireless LAN.
[6]

b) ExplainFast Ethernet and Gigabit Ethernet. [4]

OR
Q4) @ What isIGMP? How does it used? [6]
b)  Write short note on congestion control. [4]

P.T.O.



Q) 8
b)

Q6) &)
b)

Q7) 8

b)

Q8) &)
b)

Q9) 8

b)

Q10) &)
b)

Explain IPv4 Classful addressing and state its disadvantages.

Explain Internet Group Management protocol.
Compare IPv4 and IPv6 protocol.

OR
Explain [Pv6 protocol in detail.

Explain Internet Control Message Protocol and its messages.

Explain distance vector routing protocol with an example.

Give comparison between TCP and UDP protocol.

Explain TCP connection management in Client/server model.
OR

Explain services provided by transport layer.

Draw and explain UDP header with all details.

State and explain Security attacks and security services.
Explain World Wide Web and Hyper Text Transfer protocol.
Write short note on network management protocol.

OR
Explain Transposition ciphers.
Explain symmetric key and asymmetric key cryptography.
Explain different domainsin DNS.
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[5927]-147
BE.(E& TC)
RADIATIONAND MICROWAVE TECHNIQUES
(2015 Pattern) (Semester-1) (404183)

Time: 2% Hourg] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &
b)

c)

Q2) &)

b)

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

Use of Calculator is allowed.

Assume suitable data, if necessary.

Derivethe Friistransmission equation for free space propagation.  [8]

Define an antenna array. Enlist types of arrays. Discuss controlling
parameters of an array. [6]

Explain the termswith respect to waveguide. [6]
1)  Cut-off frequency

i)  Guidewavelength

i)  PhaseVeocity

OR
Define and express mathematical expression of following antenna
parameters, [8]
1)  Directivity
i) Beamwidth
i)  Radiation pattern
iv) Bandwidth
State the pattern multiplication rule and find the array factor of a two
element array. [6]

An air filled rectangular waveguide have dimension of 2.5 x 1 cm with
operating frequency of 8.6 GHz. Find cut-off frequency and guide
wavelength at dominant mode. [6]

PT.O.



Q3) g

b)

Q4) &)

b)
Q5) a)

b)

Q6) a)

b)

Q7) &

b)

Q3) a)

b)

A Signal of power 40 mW is fed into the collinear ports of lossless H-
plane tee, determine the powersin the remaining ports when other ports
areterminated with matched impedance. [8]

Explain the Faradays rotation principle? Explain in detail the working
principle of anisolator withitsapplications. [8]

OR

Explain the properties of Hybrid Tee with the help of neat diagram. Also
deriveits scattering matrix. [8]

Describetheworking principal of directional coupler with aneat diagram.
Explain the performance parameters of directional coupler. [8]

What arethelimitations of conventional tubesat microwave frequencies?
To overcome these limitations; justify the remedy for each. [8]

Explain the working principle, advantages and disadvantages of tunnel

diodein detail. [8]
OR

With the help of construction and applegate diagram explain working of

Two Cavity Klystron Amplifier. [8]

What are crossfield device? How does amagnetron sustain its oscillation

using T mode in cavity magnetron. [8]

Explain with neat block diagram power measurement of microwave gen-
erator using [10]

)  Bolometer
ii)  Calorimeter Techniques

Explain the slotted line technique for measurement of VSWR. Calculate

the SWR of a transmission system operating at 8 GHz. The distance

between twice minimum power pointsis 0.9 mm on aslotted line whose

velocity factor isunity. [8]
OR

Write comparison between Low frequency measurement Vs Microwave
frequency measurements. Explain any one method of measuring imped-

ance of terminating load in amicrowave system. [10]

Explain the concept of Microwave Heating. Explain with schematic

Microwave Oven. [8]
DR OO
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[5927]-148
B.E. (E & TC) (Semester - I)

DIGITAL IMAGE AND VIDEO PROCESSING

(2015 Pattern) (Elective - ) (404184A)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)

5

Q1) g

b)

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

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

Assume suitable data, if necessary.

Explain distance measure in digital image. Given below in 5x5 image.

Find out distance between p & g by methods. [6]
1)  Euclideandistance
i)  City block

4 2 3 1|2|¢

3 3 1 3

2 3 2 2

pl12|1 2 3

Explain following concepts in Image Enhancements, with appropriate
applications. [8]

1) Graylevel dicing

i) Bitplanedicing
i)  Contrast stretching
Iv) Power law transformation

What is JIPEG? Explain Image Compression standard using JPEG, draw
and explain block diagram of JPEG coder and decoder. [6]

OR
PT.O.



Q2) &)

b)

Q3) 3

b)

Q4) 8
b)

Q5) a)

b)

What is color model? Compare RGB and HSI color model with their

application? [6]
What is difference between image enhancement & image restoration?
Draw and explain image restoration mode! in detail ? [8]

A 2x2 block of imageisgivenas ;38

gg} . Determine DCT coefficients

of thisimage? [6]

Explain the necessity of Edge linking in image processing? Describein
detail role of Hough transform for Edge linking? [8]

What is M orphology? Perform dilation and erosion operation of apseudo
binary image X and structuring element B as shown below -

0 0 0 0 0O

011100 010
XZOlllOO B_l1 1 0

00111 O’ 010 (9]

001110

0 0 0 0 0 0O

OR

Explain Hit & Misstransformin detail ? [8]
What is Region Growing? Explain the techniques of Region splitting &
RegionMerging? [9]

Givetheeight directiona chain code for the arbitrary shape as shownin

fig. below. [8]
p—>
State various methods of image representation. Explain Fourier descriptors
with its properties and application. [9]
OR
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Q6) a)

b)

Q7) a

b)

Q8) a
b)

Write a short note on - [8]
)  Polygonal Approximations

i)  Signatures.

Explain the concept of principal components. How they are used for
region representation? [9]

Describe the basic concept of Fourier descriptor for representation of

boundary. List its properties and advantages. [8]

State the relationship between RGB to YC,C and YC, C to RGB color

space? [8]
OR

With the help of block diagram explain MPEG video coding standard? 8]

Justify the necessity of motion estimation in video compression? Explain
block based motion estimation and compensation technique? [8]

VVVV
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[5927]-149
BE.(E& TC)
INDUSTRIAL DRIVES & CONTROL
(2015 Pattern) (Semester - 1) (404184B) (Elective - 1)

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

1) Answer Q.lor Q.2 Q.30r Q4,Q50r Q.6,Q.7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicates full marks.

4) Assume suitable data if necessary.

Q1) @ Draw andexplainblock diagram of electrical drive system. [7]
b) Compare converter fed drive & chopper fed drive. [6]
c) What arethe advantages of electrical braking? Explain the regenerative
braking of dc motor drives. [7]

OR
Q2) @ Defineandclassify electrical drives. [7]

b) Draw and explain the operation of single phasefull converter fed dc drive
for separately excited dc motor. Draw output waveformsfor firing angle
of 60°. [6]
c) Explaintheoperation of the closed loop controlled 3 phase current source
inverter drive for 3 phase induction motor. State the advantages of three
phase CS| drives over three phase VS| drives. [7]

Q3) @ Withthehelp of block schematic explain working of typical Synchronous

Reluctance motor drive. [7]
b) Explain the operation of permanent magnet stepper motor. Enlist the
applications and advantages of it. [7]
c) List the important feature and application of brushless DC motor over
Conventional DC motor. [4]

OR

PT.O.



Q4) 8
b)

Q5) a)

b)

Q6) a)

b)

Q7) &)

b)

Q8) a

b)

Write ashort note on Servo motor drive and list its advantages. [7]
Draw and explain three phase BLDC drive. [7]

Compare Permanent magnet Brushless DC motor drive and Permanent
magnet AC synchronous motor drive. [4]

Draw and explainin detail Wind power system with isvarious components.

[8]
What is the need of charge controller in Photovoltaic Power Systems.
Explaintheworking type of charge controller with suitablecircuit diagram.

[8]

OR
Explain following mechanical controlsused in Wind Energy Conversion
System (WECYS) : [8]
i)  Pitch Control i)  Yaw Control
Draw and explain the PV cell? Draw |-V and P-V curves? [8]

What is Neuro fuzzy system? Explain adaptive network based fuzzy

interface system. [8]
Enlist different applicationsof neura network indrivesand control. Explain
the operation of Fuzzy logic based Induction motor drive. [8]
OR
With the help of block diagram, explain the application of Fuzzy logicin
Wind power system for achieving maximum output power. [8]
Explain the operation of vector controlled induction motor drive with
neural network based estimator. [8]
VVVV
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[5927]-15
B.E. (Automaobile Engineering)
AUTOMOTIVEHYDRAULICSAND PNEUMATICS
(2015 Pattern) (Semester - 11) (416497C) (Elective-111)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :
1) Answer Qlor Q2 Q30r Q4,Q50r Q6,Q.70r Q.8Q.90r Q.10.
2) Neat Diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Logarithmic tables, slide rule, electronic pocket calculator is allowed.
5) Assume Suitable Data if necessary.

Q1) @ Explainthedesirable propertiesof hydraulic fluids. [6]
b) Compare hydraulic systems over mechanical systems. [4]

OR
Q2) @ Classify hydraulic fluidsused in hydraulic systems. [6]
b) Differentiate between positive sealsand non - positive seals. [4]
Q3) @ With neat sketch explain gear pump. [6]
b) Differentiate between external and internal gear pumps. [4]

OR
Q4) @ Explaindifferent typesof linear actuatorswith neat sketches. [9]
b) With neat sketch explain swash plate piston pump. [9]

P.T.O.



Q5) 8
b)

Q6) a)
b)

Q7) 8

b)

Q8) g

b)

Q9) g
b)

Q10)a)
b)

Explain with neat sketch meter - in and meter - out circuits. [8]

Explain construction and working of unloading valve with aneat sketch.

[8]

OR
Draw sequencing circuit and explainitsworking. [8]
Draw and explain actuator locking circuit using check valves. [8]

Explain construction and working of FRL unit used in pneumatic systems.

(8]
Explain with circuit direct control of single acting cylinder. [8]
OR
Draw symbols of following pneumatic components with application [8]
1)  Lubricator
i)  Doubleacting spring return cylinder

i) Fixed displacement Bidirectional motor

iv) 4/2DCV
Explain with neat sketch vane type air motor. [8]
Explain different types of accumulators with neat sketches. [9]

Draw and explain circuit for air suspension system used in automobiles.

[9]

OR
Explain different applications of Accumulator. [9]
Draw and explain air brake system used in automobiles. [9]
L B & 4
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[5927]-150
B.E. (E & TC) (Semester - 1)
EMBEDDED SYSTEM & RTOS
(2015 Pattern) (404184C) (Elective - 1)

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

1) Answer Q.lor Q.2 Q.30r Q4,Q50r Q.6,Q.7or Q.8and Q.9 or 10.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicates full marks.

4) Assume suitable data if necessary.

Ql) @ Explain Typica process for Embedded System devel opment. [9]
b) Explainwaterfall mode. [9]

OR
Q2) @ Explain the following design metrics. Time to market, NRE cost,
maintainability. [5]
b) Explain characteristics of embedded system. [9]
Q3) @ Whatissignificance of Interprocess communication? [9]
b) Draw and explain ucosll Kernel Structure. [9]

OR
Q4) & What do you mean by clock tick in RTOS. Explain the time management
functionsin u COS - II. [9]

b) What isneed of semaphore? How do you create counting semaphore? 5]

Q5) @& How CMSisstandards helpsin development of cortex based Embedded
System? [8]

b) Compare BIOS with boot loader in embedded system. [8]
OR

PT.O.



Q6) a)

b)

Q7) a)
b)

Q8) a
b)

Q9) 8

b)

Q10)a)

b)

Draw interfacing diagram of motor control using PWM with LPC1768.
Write down program or algorithm for the same. [8]

List and explain variousfile systems used in embedded linux. [8]

Explain thefollowing tool utilities Minicomp, Busy Box, Red Boot. [9]

Explain therole of boot |loader in Embedded linux system? What are the
characteristics of the same? [9]

OR
Explain any threedevicedriver utilitieswith an example, [9]

What is device driver? What is use of device driver in embedded linux
system? Explain different typesof devicedriver usedin embedded system.

[9]

What ispower Down and Sleep Mode of Power Management in embedded

architecture? Stateit merit and Demerits. [8]
Explaintypical structure of Arduino program. [8]
OR
Explain Automatic chocolate vending mechinewith suitable block diagram
and state its hardware requirements. [8]
Explain software development tools for embedded system. [8]
VVVV
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[5927]-151
B.E. (E & TC) (Semester - 1)
INTERNET OF THINGS
(2015 Pattern) (Elective - 1) (404184D)

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

1) Answer Q.lor Q.2 Q.30r Q4,Q50r Q.6,Q.7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicates full marks.

Ql) & WhatisloT?Explain: ThingsinloT. [6]
b) What are various components of RFID? Explain any two. [6]

c) Writeanoteon Topology modelsof IEEE 802.15.4 and PAN Coordinator.
[8]

OR
Q2) @ CompareloT and M2M services. [6]
b) How sensorsand actuators work? Explain with practical example.  [7]
c) Explainworking of Zigbee protocol. [7]

Q3) @ What is REST protocol ? Explain characteristics of REST based API.[8]

b) Explain CoAP messaging format. [8]

OR
Q4) & ExplainIPv6 packet format in detail. [8]
b) WhatisRPL?Explain DODAG and DIO wrt RPL. [8]
Q5) @ What arevarioustypesof Big Data? Explainin detail. [8]
b) Explaintypesof DataAnayticsindetail. [9]

OR

PT.O.



Q6) @ What are various characteristics of Hadoop? [9]
b) What isprecision? Explain different types of errors. [8]

Q7) @ Explain Smart home and smart city applicationsin view of 10T. [9]
b) How loT will be used to protect environmental |0ss? [8]
OR

Q8) @ Explainapplicationof 10T inagriculturefield. Explainit with acase study.
[9]
b) Writeanote on Industrial 10T. [8]

VVVV
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[5927]-152
B.E.(E& TC)
WAVELETS

(2015 Pattern) (Semester - I) (Elective- I 1) (412185A)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
Ql) g

b)

Q2) &

b)

Q3) 8

b)

Q4) a)
b)

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

Assume suitable data, if necessary.

Explainthe term Wavel et and describe the different families of wavelets

within Wavelet communities. [10]
Defineand explain thefollowing. [10]
)  Vector Space

i) Bases

i)  Orthonormality
IvV) Projection

OR
Explainindetail the concept of continuous and discretewavel et transform.
[10]
State the properties of wavelet transform. [10]

Explain the concept of signal decomposition and its relation to filter

banks. [8]

Explain the concept of multirate signal processing. [8]
OR

Explain the concept of multiresolution analysisin detail . [8]

Explain the concept of wavelet lifting. [8]

P.T.10.



Q5) &)
b)

Q6) a)

b)

Q7) a)
b)

Q8) g

b)

Explainin detail the stepsin transform coding. [8]

Explain how video coding isdone using multiresolution technique. [8]

OR
Explain how image compression is achieved using Discrete Wavelet
Transform. [8]
Explain the concept of audio masking. [8]

Explain the shrinkage functions for hard and soft thresholding. [9]
Explain theimage edge detection scheme using wavelet transform.  [9]
OR

Explain the applications of sub band and wavelet transform in
Communication. [9]

Explain how image enhancement isdone using wavelet transform.  [9]
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[5927]-153
BE.(E& TC)
ELECTRONIC PRODUCT DESIGN
(2015 Pattern) (Semester - 1) (Elective- 1) (412185B)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Useof calculator is allowed.

5) Assume suitable data, if necessary.

Q1) @ DefineManMachinedialogue. Draw theblock diagram of Human Machine

System (HMS). [8]

b) Explainindetail waterfall Model of software devel opment. [8]

c) Whatisreal time software? [4]

OR

Q2) @ Comparefunctional model versesarchitectural Model. [6]
b) Explain in detail comparision among the three basic Black, White &
Gray Test Techniques. [8]

c) Explainthevarious phases of bug introduction & common bugs present

In software. [6]

Q3) & What is PCB? Elaborate PCB standards. What are the grounding
Methodol ogies? [10]

b) Define/explainthefollowing termsassociated with PCB design [8]
)  Containment
i)  Electromagneticinterference (EMI)
i) Electromagnetic compatibility (EMC)
OR
Q4) @) Explain Bypassing and Decoupling of PCB design in detail. [8]

b) What are different steps to reduce the debugging? How the
troubleshooting isdifferent from debugging? [10]

PT.O.



Q5) &)
b)

Q6) a)
b)

Q7) &

b)

Q8) &)
b)

Write a note on Good Programming Practice. [8]
Differentiate between Active components & passive components. [8]
OR

What are el ectromechanical components? Explain any one of them. [8]
What isprototyping? Explainin detail. [8]

What isconcept of Bill of Material (BOM)? Explain with suitableexample.
[8]
What do you mean by documentation? What are the different types of

documentations? [8]
OR

Explainvisual technique of documentation in details. [8]

Write ashort note on followings: [8]

)  Layout of documentation
i)  Need of documentation
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[5927]-154
B.E.(E& TC)
OPTIMIZATION TECHNIQUES
(2015 Pattern) (Semester - I) (Elective- I1) (414185C)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) g

b)

Q2) &

b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagram must be drawn wherever necessary.
Figuresto the right side indicate full marks.

Assume suitable data, if necessary.

Use simplex method to solve [10]
Maximize Z = —40x, — 100x,
Subject to

10x, + 5x, <2500

4x, + 10x, <2000

2%, + 3x, <900

X >0,x,20

Find all basic solutions corresponding to system of equations [10]
2X, + 3X, = 2X,— 71X, =1

X X+ X+ X, =6

X, =X, + X, + 5%, = 4

First reduce the system of equationsin to canonical form.

OR
Enlist Eight Methods of classification of Optimization Problem and explain
any threeindetalil. [10]
Determine extreme points of the function [10]

f(X) =+ —3%X,

PT.O.



Q3) Maximize f(x) = 100x—2x? over theinterval 0< x<50. [16]

OR
Q4) Find the absol ute maximum and minimum values of f(x) = x®—12x—5 onthe
interval [4, 6]. Clearly explain your reasoning. [16]

Q5) Minimize f(X,%,) =X —X, + 2X° + 2x X, + X with the starting point (0,0)[ 18]
Use

d Univariate method (Take E = 0.01, show the computation for two search
directions)

b) Using classical optimization technique.

OR
Q6) Draw flow chart for cubic interpolation method for minimizing
f =1°-51°-201+5. [18]
Q7) Explainfollowingin detail [16]

a Fuzzy Optimization
b) Simulated Annealing

OR
Q8) Explainfollowingindetail [16]
a GeneticAlgorithms
b) Ant Colony Optimization
¢ o6 o

[5927]-154 2



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

PA-271 [Total No. of Pages: 2
[5927]-155
BE.(E& TC)
ARTIFICIAL INTELLIGENCE
(2015 Pattern) (Semester - I) (Elective- I1) (412185D)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q.8 Q.9o0r Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright side indicate full marks.
4) Use of logarithmic tables dlide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.

Q1) & Explain the structure of agents. What are the four basic types of agent
programin any intelligent system? [9]

b) Definepruning. Explain alphabetapruning withitseffectiveness.  [5]
OR
Q2) @ Explaintheworkingof unification agorithmwith suitableexample. [5]

b) What is PEAS? Explain different agent types with their PEAS
descriptions. [9]

Q3) @ Explaingreedy best-first search algorithm with suitableexample.  [9]

b) Explainthe stepsinvolved in the knowledge Engineering process. Give

an example. [5]

OR
Q4) @) Explainfirst order logic symbol with suitable example. [9]
b) ExplaintheHidden Markov model. [9]

Q5) @ Whatisreinforcement learning? Explain passive and active reinforcement
learning in detail. [8]

b)  Writeshort notes on: Inductive learning. [8]

OR
PT.O.



Q6) @ What arethedifferent |learning methods? Explainany oneindetail. [8]

b)  Write short notes on: Explanation based learning. [8]
Q7) @) Explainthefollowing termsassociated with object recognition: [8]
1)  Feature based approach
i) Parsing
b) Writeashort note: Principal component analysis. [8]
OR
Q8) @ Explainindetail steps of pattern recognition system. [8]
b) Writeashort note: Linear discriminant analysis. [8]
Q9 & Whatisaugmented grammar? Explain with examples. [9]
b) WhatisProbabilistic language processing? Explain Probabilistic language
models? [9]
OR
Q10)a) Explainsyntactic anaysiswith suitable example. [9]
b) Explain semantic interpretation with suitable example. [9]
¢ 6 o
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[5927]-156
BE.(E& TC)
ELECTRONICSINAGRICULTURE
(2015 Pattern) (Elective- 11) (Semester - 1)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q.8.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Write comparison between HART and protibus - PA. [7]
b) Define sensor network. State advantage and limitations of sensor-based
network. [7]

c) Define soil moisture. Explain in brief Soil-moisture measurement and
monitoring. [6]

OR

Q2) @ Explainsupervisory control and dataacquisition system (SCADA) with
neat diagram. [7]

b) Explainarchitecture of foundation field busand list itsfeature. [7]

c) Statethedifferent techniquesfor humidity measurement? Explain anyone.

[6]

Q3) @ How GIS/IGPS can beused for yield monitoring in precision farming.[ 8]

b) Defineprecisionfarming. Writethe objectivesof precisionfarming?And

explainin detail issuesand conditionsfor precision farming. [8]
OR
Q4) a Explainhow irrigation systemworksin agriculturefield? [8]

b) Explain necessity of soil sampling in precision farming? And Explain
process of soil sampling in detail. [8]

PT.O.



Q5) &)

b)

Q6) &)
b)

Q7) &
b)

Q8) g

b)

Explain why site-specific spraying is required? Explain its necessity in

brief. Also explain crop handling processing. [8]
Writethedifferent soil propertiesand meteorol ogical parameters? Explain
any one soil-moisture measurement techniquein brief. [8]
OR
Classify thetypesof irrigation. Explainirrigation system? [8]
Explain need of crop monitoring & give the details of insturment used
for it. [8]
Describe various Governance services in agriculture sector. [8]
List the types of greenhouses. Explain any one with suitable diagram in
detail. [10]
OR
Explain with suitable block diagram electronic control system for grape
drying process. (8]

Enlist the parameters to be measured for monitoring environmental
conditions within greenhouse. Explain the effect of excess CO2 levels
on plant health. [10]
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[5927]-156
BE.(E& TC)
ELECTRONICSINAGRICULTURE
(2015 Pattern) (Elective- 11) (Semester - 1)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q.8.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Write comparison between HART and protibus - PA. [7]
b) Define sensor network. State advantage and limitations of sensor-based
network. [7]

c) Define soil moisture. Explain in brief Soil-moisture measurement and
monitoring. [6]

OR

Q2) @ Explainsupervisory control and dataacquisition system (SCADA) with
neat diagram. [7]

b) Explainarchitecture of foundation field busand list itsfeature. [7]

c) Statethedifferent techniquesfor humidity measurement? Explain anyone.

[6]

Q3) @ How GIS/IGPS can beused for yield monitoring in precision farming.[ 8]

b) Defineprecisionfarming. Writethe objectivesof precisionfarming?And

explainin detail issuesand conditionsfor precision farming. [8]
OR
Q4) a Explainhow irrigation systemworksin agriculturefield? [8]

b) Explain necessity of soil sampling in precision farming? And Explain
process of soil sampling in detail. [8]

PT.O.



Q5) &)

b)

Q6) &)
b)

Q7) &
b)

Q8) g

b)

Explain why site-specific spraying is required? Explain its necessity in

brief. Also explain crop handling processing. [8]
Writethedifferent soil propertiesand meteorol ogical parameters? Explain
any one soil-moisture measurement techniquein brief. [8]
OR
Classify thetypesof irrigation. Explainirrigation system? [8]
Explain need of crop monitoring & give the details of insturment used
for it. [8]
Describe various Governance services in agriculture sector. [8]
List the types of greenhouses. Explain any one with suitable diagram in
detail. [10]
OR
Explain with suitable block diagram electronic control system for grape
drying process. (8]

Enlist the parameters to be measured for monitoring environmental
conditions within greenhouse. Explain the effect of excess CO2 levels
on plant health. [10]

[5927]-156 2



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

PA-273 [Total No. of Pages : 3
[5927] - 157
B.E. (E & TC) (Semester - 1)
MOBILE COMMUNICATION
(2015 Pattern) (404189)
Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :
1) SolveQ.lor Q.2 Q30r Q.4 Q50r Q6 Q.70r Q.8 Q.9 or Q.10.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables slide rule, mollies charts, electronic pocket calculator
and stem tables is allowed.
5) Assume suitable data, if necessary.
Q1) & Draw and explaininput controlled time division space switch? [6]
b) During abusy hour, 1400 calls were offered to a group of trunks and 14
callswerelost. The average call duration has 3 minutes. Find [4]
1)  Traffic offered
i) Trafficcarried
i) GOS
Iv) Thetotal duration of period of congestion
OR
Q2) @ Draw & explainprincipleof grading. [6]
b) If agroup of 4 trunksis offered 3 Erlang of traffic. Find [4]
1)  Grade of service
i)  Theprobability that only one trunk is busy
i)  The probability that only onetrunk isfree
Iv)  The probability that at least one trunk isfree
Q3) @ Design two stage switching network for 64 incoming and 36 outgoing
trunksusing. Switch size 3x4? Cal culate number of cross pointsrequired?
[5]
b) Discussthe various types of interferencesin GSM. [9]
OR

PT.O.



Q4) @ Definethefollowing: [9]
)  AverageHolding Time
i) CCR
i)  Erlang
Iv)  Busy Hour
v) TrafficIntensity

b) For agiven telephone system with MTBF of 98 Hours & MTTR of 1
Hour. Caculate avail ability and unavailability for asingle processor system
for 10 years. [9]

Q5) @ Explainthefollowingtermsrelated with GSM system [8]
) HLR
i) VLR
i)  AUC
iv) EIR
b) Explaindifferent radio transmission parametersused in GSM. [8]
OR
Q6) @ Explaindifferent interfacesused within NSS. [4]
b) Explaindifferent servicesusedin GSM. [4]
c) Explainthefollowing termsrelated with GSM. [8]
) SIM
i)y IMS|
i) TMSI
iv) Cipher Key
v) IME
vi) EIR
vii) MobileTermina

Q7) @ Draw & explain SMS architecture for point to point services. [9]
b) Draw & explain handover mechanismin GSM. [8]

OR
Q8) @ Draw & explain mobileterminated call procedure used in GSM. [9]
b) Draw & explain time dot data burst structure used in GSM. [8]
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Q9) 8

b)

Q10)a)

b)

State the specifications of 4G LTE with following parameters.

)  Switching method
i)  Channel Bandwidth
i) Modulation
IvV) Peak datarate
Discuss the requirements of 5G Networks.
Compare 1G to 5G with following parameters.
) Datarates
i)  Multipleaccesstechnique
i)  Services
Iv) Carrier frequency
OR

Compare GSM, UMTS & Gprs related with following parameters

)  Access Rate

i)  Carrier Bandwidth

i)  FrameDuration

Iv)  Spectrum

Explain TDD frame structurein LTE.

Draw & explain open wireless5 G architecture.

VVVV
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[5927] - 158
BE.(E&TC)
BROADBAND COMMUNICATION SYSTEM
(2015 Pattern) (Semester - 11) (404190)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)

3)
4)

Ql) &
b)

c)

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.

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

Draw and explainthe key elementsof an optical communication system.[6]

Explain the transmission windows along with the attenuation curve for a
singlemodefibre. [6]

A student triesto establish adigital optical link by choosing thefollowing
specifications of the components:

1)  Overdl length of fiber having cable attenuation of 2.6 dB/kmis7
km at 20 Mbps using RZ code. The fiber requires splicing after
every km with aspliceloss of 0.5 dB per splice.

i) 850 nm LED capable of launching an average of 100 uw of optical
power (including the connector loss) into an graded index fiber of
50 um core diameter.

i) At thereceiver, thefiber is connected using a connector with aloss
of 1.5 dB to a p-i-n photo diode.

IvV) Thereceiver requiresamean incident optical power of - 41 dBM in
order to give the necessary BER of 10-°, and itsis predicted that a
safety margin of 6dB will be required.

Anayzethedigital optical link using optical power budget for the system
and hence decide whether system is viable or not. [8]

OR
PT.O.



Q2) &)

b)

Q3) g

b)

Q4) &)

b)

Q5) 8
b)

Q6) a)
b)

Q7) &

b)

Q8) a

b)

A multi mode step index fiber hasarel ative refractiveindex difference of
1% & acore refractive index of 1.5. The number of modes propagating
at awavelength 1.3 umis 1100. Estimate the diameter of thefiber core.[8]
Compare LED and ILD aslight sourcein optical fiber Communication.[6]
Draw and ExplaintheWDM components. Mux and Demux, and FBG][ 6]

Define the six orbital elements that specify the position of satellite at a

particular instant of time. [8]

State and explain Keplar’'s three laws of planetary motion applied to

satellite systems. [8]
OR

Explain briefly thefollowing.

) Satdliteantennas.

i)  Systemreliability and space qualification. [8]
Explain variouslossesindownlink Analysis. [8]

Describethe power system in satellite with the help of aneat diagram. [8]

Explain the different orbit in satellite communication system. What are

advantages of GEO orbhit. [9]

OR

Draw and explan TTC & M system in satellite. [8]

Explaintheroleof Altitude and orbit control systemin case of satellites.[9]

With reference to a satellite system, write the expressions the following

terms and explain. Free space path loss and received power in dB. [8]

A satellitelink operating at 14GHz hasfollowing details.

1)  Recelver feeder loss = 1.5dB.

i)  Free space loss = 207dB.

i)  Atmospheric absorption loss = 0.5dB.

IvV)  Antenna pointing loss = 0.5dB. Neglect the other |osses.

Caculatethetotal link lossfor clear - sky conditions. [9]

OR

)  Explaintheaterm EIRP usedin satellitelink design.

i) Calculate the EIRP in dB and waett for a satellite downlink that
operatesat 12GHz with atransmit power of low and an antennagain
of 48.2dB. [9]

Write the expression for uplink and downlink budget. [8]

x O X
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[5927]-159
B.E.(E & TC)
MACHINE LEARNING
(2015 Pattern) (Semester - II)(Elective-111) (404191A)

Time : 2% Hours | [Max. Marks : 70
Instructions to the candidates:

D
2)
3)

01) a)

b)

02) a)

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

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

What is reinforcement learning? Elaborate the concept with the help of
suitable example & Flow diagram. [6]

Classify following application in to supervised and unsupervised leaning[6]
1)  Spam Filter : given labelled email

1)) News article classification

i) Movie Recommended system

iv) Weather forecasting

v)  Autonomous car

vi) Share market forecasting

What is decision tree? How it is used for classification, Explain with

suitable example. Do we use decision tree to solve regression problem?

Justify. [8]
OR

In context with machine learning, elaborate following terms [6]
1)  Over fitting

i)  Under fitting

i) Training

iv) Testing

v)  Cross validation

vi) Equal Error Rate (EER)

PTO.



b) Data presented in the following table gives the details about outlook and

tempereture. On particular day and the information whether the cricket

game is played or not-palayed under the given conditions. [6]
Outlook Temp. Playcricket
Rainy Hot No
Rainy Hot No
Over cast Hot Yes
Sunny Mild Yes
Sunny Cool Yes
Sunny Cool No
Over cast Cool Yes
Rainy Mild No
Rainy Cool Yes
Sunny Mild Yes
Rainy Mild Yes
Over cast Mild Yes
Over cast Hot Yes
Sunny Mild No

Using Bayes classifier, predict the possibility of play of cricket in the

situation below.
Out look Temp. Play Cricket
Rainy Hot ?

c¢) Whatdo you mean by linear regression? With suitable example, describe
how linear regression is used to predict the output for test example/input

sample. What is non-linear regression. [8]
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03) a)

b)

04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

A principal component analysis was run and following eigen value results
were obtained : 2.731, 2.218, 0.442, 0.341, 0.183, 0.085. [6]
How many factors would you retain using eigen values to determine
number of Factors. Justify your answer.

In machine learning, what is need of dimensionality redution? Describe

LDA along with its application. [8]

With the help of mathematical expressions, explain computation algorithm

for PCA. [6]
OR

Implement XOR logic function using MP - Neuron model. [8]

Compare artificial Neuron with biological Neuron. [6]

Differentiate between feedback and feedforward neural Network.  [6]

Describe back propagation algorithm with the help of suitable example.[8]

Explain architecture of Radial basis function network. [8]
OR

Explain linearly seperable and non-seperable data with example. How

the issue of non-linearity in addressed in RBFN? [8]

Describe how neuron is trained using Herbb’s learning rule. [8]

Explain following function in respect of CNN [6]

1)  Convolution layer
i) Pooling

i) Relu Function

What is convolution? Explain 2D convolution process with suitable
example? How 2D convolution is used in 3D filtering in CNN. [8]

OR
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08) a) Why pooling layer is used in CNN? With suitable example, explain [6]
1) Max
i) Min

) Average Pooling

b)  With reference to convolution layer of CNN, explain [8]
1)  Padding
i)  Stride

And give the relation of stride, padding & filter size with width and
height of convolution layer output.
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[5927]-16
B.E. (Automobile)
OPERATION RESEARCH

(2015 Pattern) (Semester - I 1) (Elective- 1V) (416498A)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g

b)

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

Use of Scientific calculator is allowed.

Assume suitable data, if necessary.

Use simplex method to solve following L PP: [10]
Maximize, Z = 7X, + 6X,

Subject to X, + X, < 4,

2X, + X, < 6,

Where X, X, 2 0.

A city corporation has decided to carry out road repairs on the main
four arteries of the city. The government has agreed to make a special
grant of Rs 50 lakh towards the cost with a condition that the repairs be
done at the lowest cost and quickest time. If the conditions warrant, a
supplementary token grant will also be considered favorably. The

corporation has floated tenders and five contractors have sent in their
bids. In order to expedite work, on road will be awarded to only one

contractor. [10]
Contractor/Road Cost of Repairs (Rsin lakh)
R1 R2 R3 R4
C1 9 14 19 15
C2 7 17 20 19
C3 9 18 21 18
C4 10 12 18 19
C5 10 15 21 16

Find the best way of assigning the repair work to the contractors and the
costs. It is necessary to seek supplementary grants, what should be the
amount sought?

OR
PT.O.



Q2) &

b)

Q3) g

b)

Solvethefollowing transportation problem. UseVogel’sApproximation
Method to find an initial basic feasible solution and a stepping stone

method to test the optimality of the solution. [10]
D1 D2 D3 D4 | Supply

Plant | 2 3 1" 7 6

Pant Il 1 0 6 1 1

Plant 11l 5 8 15 9 10

Requirement| 7 5 3 2

Use big-M simplex method to minimize, Z = 5X, + 6X,
Subject to 2X, + 5X,, = 1500; 3X, + X, = 1200
Where; X,, X, > 0 [10]

A small project consisting of eight activities has the following
characteristics: [10]

Time Estimates (in weeks)
Activity | Preceding| Most optimistic| Mostlikely | Most pessimistic
activity time time time
A - 2 4 12
B - 10 12 26
C A 8 9 10
D A 10 15 20
E A 7 7.5 1
F B,C 9 9 9
G D 3 35 7
H E,FG 5 5 5

Draw the PERT network for the project.

—

i)  Preparethe activity schedule for the project.
i) Determinethecritical path.

Iv) If a30-week deadline isimposed, what is the probability that the
project will befinished withinthetimelimit?
Compare and contrast PERT & CPM. Under what conditions would
you recommend scheduling by PERT? State the circumstances where
CPM is better technique. [6]
OR
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Q4) a)

b)

Q5) a)

b)

The time estimates (in week) for the activities of a PERT network are
given below: [10]

—

o

Activity

1-2

1-3

14

lle-JIENREN Sy

2-5

3-5 14

NDNEFPINPFPIFP

4-6 8

oo gk NN [RET

56 3 15

i)  Draw to project network and identify all the pathsthroughiit.

i)  Determine expected project length.

i)  Calculate the standard deviation and variance of the project length.

IvV)  What is the probability that project will be completed at least 4
weeks earlier than expected time?

v) If the project due date is 19 weeks, what is the probability of not
meeting the due date?

Critically comment on the assumptions on which PERT/CPM analysisis

done for projects. [6]

Use the graphical method to minimize the time needed to process the
following jobs on the machine shown, i.e. each machine finds the job
which should be done first. Also calculate the total elapsed time to

complete both the jobs. [8]
Machine
Job 1 Sequence | A B C D E
Time(hrs) 5 4 2 6 2
Machine
Job 2 Sequence B C A D E
Time(hrs) 5 4 3 2 6

There are seven jobs, each of which has to go through two machines
A and B intheorder A-B. The processing timesin hoursare asfollows:[ 8]

Job
Machine A C D E F G

B
MachineA | 3 12 15 6 |10 | 11 9
MachineB | 8 10 10 6 | 12 1 3

Determinethe sequence of thesejobsthat will minimizethetotal elapsed
timeT. Also find T and idle time for machines A and B.
OR
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Q6) a)

b)

Q7) &

b)

Qg) &)

b)

What do you mean by two-person zero sum game? What is pure strategy
in gametheory? [6]
Find an optimal sequencefor the following sequencing problems of four
jobs and five machines when passing out is not allowed of which
processing time(in hours) is given below. Also find the total elapsed

time. [10]
Job
Machine 1 2 3 4
MachineA 7 6 5 8
Machine B 5 6 4 3
MachineC 2 4 5 3
MachineD 3 5 6 2
MachineE 9 10 8 6

In a machine shop, a particular cutting tool costs Rs. 6 to replace. If a
tool breaks on the job, the production disruption and associate costs
amount to Rs. 30. The past life of atool is given asfollows: [10]

Job No. 1 2 3 4 S 6 7

The proportion
of broken tools| 0.01| 0.03 | 0.09 | 0.13 | 0.25 | 0.55 | 0.95
on job

After how many jobs, should the shop replace a tool before it breaks
down?
Write anote on: [8]
1)  Replacement of itemsthat fail suddenly
i)  Group replacement.

OR
A pipelineisduefor repairs. It will cost Rs. 10,000 and last for 3 years.
Alternatively, anew pipeline can belaid at acost of Rs. 30,000 and lasts
for 10 years. Assuming cost of capital to be 10% and ignoring salvage

value, which alternative should be chosen? [8]
The data collected in running amachine, the cost of whichisRs. 60,000,
aregiven below: [10]
Year 1 2 3 4 5

Resalevalue(Rs) |42,000 | 30000 | 20400 | 14400 | 9650

Cost of spares (Rs.)| 4000 4270 4880 5700 6800

Cost of labor(Rs.) | 14000 16000 | 18000 | 21000 | 25000

Determine the optimum period for the replacement of the machine.

¢ o6 &
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[5927]-160
B.E.(E & TC)
PLCS AND AUTOMATION
(2015 Pattern) (Semester - II) (Elective - I1I) (404191B)

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

1) Answer Q.10r Q.2 and Q.3 or Q.4 and Q.5 or Q.6, and Q.7 or Q.8, and Q.9 or Q.10.
2) Figures to the right side indicate full marks.

Q1) a) Define automation and explain types of automation. [5]
b) Explain the DPT with its applications. [5]

OR
02) a) Discuss about effects of modern developments in automation on global
competitivenes. [5]
b) Explain smart sensors. [5]
03) a) Explain P/A control along with suitable ckt diagram. [5]
b) Explain electrical signal transmission systems along with advantages.[5]

OR
04) a) Explain the working of variable frequency Drive (VFO) in detail. [5]
b) Explain cascade control in detail? [5]
05) a) Explain following terms with respect to PLC. [8]

1)  Input Scan Time
i)  Output Scan Time
i) Timers
iv) Counters

b) Draw a ladder diagram for a two-motor system having the following
conditions: [10]
The START push button starts Motor 1; 10 secs later Motor 2 will start.
The STOP Push button stop Motor 1; 15 seconds later Motor 2 stops.

OR

PTO.



06) a)
b)

Q7) a)
b)

08) a)
b)

Q9) a)
b)

010)a)
b)

Explain the selection criteria of PLC. [8]
Develop a PLC program for an elevator [10]

Given START, UP, DOWN buttons (Push-to-ON, NO), STOP button
(push-to-OFF, NO), limit switches LS1 (DOWN, NO), LS2 (UP, NO).

The objectives are:
i)  START button should put ON the elevator.
i)  STOP button should stop the elevator.

i) When started and up button is pushed, the elevator should start
moving up, if at button, till up LS1 is sensed.

iv) When started and Down button is pushed, the elevator should start
moving down, if at top, till DOWN LS2 is sensed.

Explain MTU and RTU along with their functions. [8]
Explain architecture of DCS in detail. [8]
OR
Explain the elements of SCADA [8]
Compare PLC and SCADA [8]
Explain basic components of CNC. [8]
Write short note on [8]
1) CAN bus
i)  Ethernet
OR
What is the role of panel EngiSneering in automation? [8]
Write short note on. [8]

i)  Foundation feild bus.
i) TCP/IP Protocol.
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[5927]-161
B.E.(E & TC)
AUDIO AND SPEECH PROCESSING
(2015 Pattern) (Semester - I1) (404191C) (Elective - I1I)

Time : 2% Hours | [Max. Marks : 70
Instructions to the candidates:

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

2)  Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume suitable data, if necessary.

Q1) a) Explain Classification of Speech Sounds? [6]
b) Explain concept of Just Noticeable Differences (JNDs)? [6]
c) What is short time Average Magnitude Difference Function (AMDF)?
What are its applications? [8]

OR
02) a) Explain Anatomy and Physiology of speech production? [6]

b) Concept of pitch in speech signal? How to calculate pitch of speech
signal using Autocorrelation Method? [6]

c) What is Narrow Band and Wide Band spectrogram? Explain its
significance. [8]

03) a) How to use LPC parameters for Pitch and formant detection in speech
signal? [5]

b) Explain frequency domain interpretation of LP analysis in speech signal?

[S]
c) Explain steps involved in MFCC Computation of Speech Signal.  [6]

OR

PTO.



04) 2)
b)

05) a)
b)

c)

06) 2)

b)

Q7) a)
b)

08) a)
b)

What is formant frequency and Pitch frequency of speech signal?  [5]
Explain Auto Correlation and Covariance method for LP analysis? [6]

What are speech coding standards? What are their applications?  [5]

Explain Linear Predictive Coder? What are its applications? [6]

What is filter bank analysis? [6]

Explain Sub Band Coder in Speech Signal Processing? [6]
OR

Explain the terms with suitable details [10]

i) PCM

i) DPCM

i) DM

iv) ADM

Explain concept of homomorphic-Vocoders on speech processing? What

are their applications? [8]

What is DTW? What are its applications? [8]

What is GMM? How it is used? [8]
OR

What is HMM? How it is used in stastistical modeling of speech signal.[8]
Explain the steps involved in Automatic Speech Recognition for Isolated
word recognition. [8]
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[5927]-162
B.E. (Electronics & Telecommunication)
SOFTWARE DEFINED RADIO (Open Elective - I1I)
(2015 Pattern) (Semester - I1) (404191D)

Time : 2% Hours | [Max. Marks : 70
Instructions to the candidates:

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

2)  Neat diagram must be drawn whereve necessary.

3) Figures to the right side indicate full marks.

Q1) a) Discuss the significance of hardware and Software components in SDR.

[8]
b) Discuss the Open Architecture of software defined radio in detail.  [6]

c) Explain how the computational complexity of multirate technique is
reduced using digital filter banks. [6]

OR

02) a)  Explain the various characteristics of software defined radio and compare
it with analog radio. [8]
b) Illustrate the applications of CPU and GPU in software defined radios.[6]

c) Discuss the various sample timing algorithms. [6]

03) a) Whatis smart antenna? Discuss the smart antenna architecture in brief.[9]

b) Explain with neat diagram Space-Time Trellis coding for transmit

space-time adaptive processing. [8]

OR
04) a) Explain the benefits of Smart Antenna Phased Antenna Array. [9]
b) Draw and explain the block diagram of switched beam antenna array
system. [8]

PTO.



05) a)
b)

06) a)

b)

Q7) a)

b)

08) a)

What is cognitive radio? How is it different from SDR? 9]

Draw neat block diagram of OFDM receiver. Explain the function of
FFT block. [8]

OR

Draw neat block diagram of OFDM transmitter and explain the function

of constellation mapper and IFFT block. [9]
Explain the concept of Spectrum Sensing and Spectrum mobility and its
effect on spectral efficiency? [8]

Explain the various challenges and issues in the application of SDR

advance communication system. [8]

Write a short note on the application of cognitive radio for Public Safety

(PSCR) [8]
OR

Discuss the case study on Embedded PSCR using GNU radio. [8]
Describe the issue of network interoperability in SDR in detail. [8]
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B.E. (Electronics &Telecommunication)
AUDIO VIDEO ENGINEERING
(2015 Pattern) (Semester-II)(Elective -111)(404191E)

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

1)  Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right side indicate full marks.

4)  Use of calculator is allowed.

5)  Assume suitable data, if necessary.

Q1) a) Explain CCIR-B standard in detail. [5]
b) Draw the block diagram of NTSC encoder and explain function of each
block. [5]

OR
02) a) Draw the detailed composite video signal with all details. [5]

b) State different digital TV transmission types and compare them in short.[5]

03) a) Explain the construction and working principle of LED display. [5]

b) Explain MPEG-4 video Compression format. [5]
OR
04) a) Explain the working of set-top box using a neat block diagram. [5]

b) Draw the block diagram of CATYV system, state its applications.  [5]

05) a)  With the suitable block diagram explain IPTV system. List its applications.
[8]

b) Compare IPTV and internet TV. [8]
OR
06) a) Explain Wi-Fi TV with relevant block diagram in detail. [8]

b) Whatis mobile TV? What are its challenges and the hardware requirments?
[8]

PTO.



07) a)

b)

08) a)

b)

09) a)
b)

010)2)

b)

Draw the block diagram of disc recording and reproducing system and

explain the function of each block. [10]
Explain DVD player with necessary block schematic. [8]
OR

Explain Principles of DVR. How it is differing from VCR. Compare

DVR and VCR. [10]

Compare VCD, DVD and blue ray. [8]

Draw the block diagram of PA system and explain. [8]

What are the factors on which reverberation time depends. (4]

Define Absorption coefficient & studio acoustics. (4]
OR

State the various types of microphones.Explain any one with neat diagram.

[8]
Explain the requirement for a good auditorium for pleasant listening.
Discuss salient features of acoustical design for an auditorium. [8]

otooloedesde
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[5927]-164
B.E. (Electronics & Telecommunication)
ROBOTICS
(2015 Pattern) (404192A) (Semester - 1) (Elective -1V)

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

1) Answer Q.1lor Q.2, Q30r Q4,Q50r Q.6,Q.70r Q.8 Q.9 0or Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figureto theright side indicates full marks.

4) Assume suitable data, if necessary.

Q1) a Draw neat sketch showing basic building blocks of a robotic system.

Explain the function of each block. ? [9]
b) Explain how robots can be classified based on the types of joints with
the help of neat sketches? [9]
OR
Q2) a WhatisOptical Encoders, explainin brief with neat sketch? [6]

b) Givethe classification of sensors used in the field of robotics.? [4]

Q3) a Explainneedfor sensorsand vision systemintheworking and control of

a robot? [4]

b) List types of end effector. Explain the selection criterion for each type

for various applications? [6]
OR

PT.O.



Q4) a
b)

Q5) a

b)

Q6) a

b)

Q7) &

b)

Q8) a

b)

Explaintheroleof actuator in arobot. Explain any onewith neat sketch.[5]

List different types of sensors used in robotics? Explain any 2 with neat
diagram? [9]

Explain the concepts of robot arm kinematics with the help of block

diagrams. [8]
Explain the term — Robot arm dynamics. Discuss the E-L formulation
used for arobotic manipulator. [8]
OR
Explain in details what do you mean by forward kinematics & reserve
kinematics? 8]
What is Inverse kinematic solution?Why the | nverse kinematic solutions
arenot unique? [8]
Write noteon : [8]

)  Robot Language Classification
i)  Robot language Structure

How doeslinefollower robot works, Write any onelinefollowing agorithm
indetail. [8]

OR

What are the recent advances in the field of robotics? What are the
challengesinthisfield? [8]

What is the difference between lead-through and walk-through
programming? [8]
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Q9) @ What are different types of joints ? Describe the workspace formed by
these joints or combination of joints ? [8]

b) ExplainthetermWork envelop & Work VVolume. Draw Work envelop for
the following types of robot i) Cartesian robot ii) Cylindrical robot? [6]

c) Write short notes on Welding automation using robot. [4]
OR
Q10)a Write acase study on human robot interaction. [6]
b) Draw & Describe giving appropriate examples how robots can be used
for material handling and assembly? [12]
* K *
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[5927]-165
B.E. (Electronics & Telecommunication)
BIOMEDICAL ELECTRONICS

(2015 Pattern) (404192B) (Semester - 11) (Elective - 1V)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)
5)

Ql) 3
b)

Q2) 3

Q3) 4
b)

Answer Q.1or Q.2,Q.30or Q.4,Q.50r Q.6,Q.70r Q.8
Neat diagrams must be drawn wherever necessary.
Figure to the right side indicate full marks.

Use of Calculator is allowed.

Assume suitable data if necessary.

Explain the propagation of Action Potential with neat diagram. [8]

What are Heart murmurs? Explain it with suitable diagrams. [4]

Explain the construction and working of Ag/AgC1 electrode and calomel

electrode. [8]
OR

Explain how Bio electrode is atransducer. Draw Equivalent circuit of a
Bio Electrode. [8]

What is Einthoven’striangle? Explainits significance with neat sketch.[4]

State types of EEG signals and explain how they can be used to diagnose
adisease. [8]

Explain the significance of | solation amplifier with neat diagram. [8]

Explain grounding and shielding techniques. [8]

PT.O.



Q4) &)

b)

Q5) a

b)

Q6) &
b)

Q7) 8
b)

Q8) &

b)

OR

Explainthesignificanceof Right Leg drivein ECG instrumentation system
with respect to common mode rejection ratio. [8]

Explain Weiner filter for noiseremoval from biosignal with suitable block
diagram and state the equation. [8]

State the low frequency and high frequency artifacts which contaminate
the signal and discuss how Butterworth filters can remove them from

ECGsignal. [8]

Explaintheimportance of multiscale analysisin biosignals. [8]
OR

Explain Pan Tompkinsa gorithm with suitable equations. [8]

State an algorithm to classify normal and abnormal ECG beats. [8]

State and explain any 5 dental instrumentsinvolved indentistry.  [10]

Write a short note on any two : [8]
i)  Defibrillators.
i) Pacemakers.

i)  Bedside monitoring systems.
OR

State the noninvasive and invasive methods of Blood measurement and
explain anyone of them. [10]

Explainwith block diagram the dataacquisition systemin CT scanner.[8]

* * *
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[5927]-166
B.E. (Electronics & Telecommunication)
WIRELESS SENSOR NETWORKS

(2015 Pattern) (404192C) (Elective - 1V) (Semester - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)

Ql) a4
b)

c)

Q2) 3

Q3) 4

b)

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

Explain performance matrics of WSN in detail. [8]

What is the main purpose of MAC layer? [6]

Write a short note on : Zigbee protocol. [6]
OR

What are the design constraints and challengesin WSN? Explain any two

in detail. [8]
Explainthelow rate WPAN wireless standard architecture with details.[ 6]

Explain the need and objectives of cross layer design. Draw cross layer
protocol stack architecture. [6]

List and explain variousranging techniquesof WSN with suitablediagram.

[8]

Why localization is needed in WSN? Explain range based localization
techniquein detail. [8]

PT.O.



Q4) &)

b)

Q5) a

b)

Q6) &
b)

Q7) 8
b)

Q8) a
b)

OR

List various categories of routing protocols of WSN. Explain unicast
and multicast location based routing. [8]

Explainthe need of multi-hop communication with suitable diagram. [8]

What is the need of data aggregation in WSN? Draw data aggregation

architecture. Explain compressive sampling in WSN. [10]
List various security attacksin WSN and explainin brief. [8]
OR

Explain In-network data processing and clustering approachin WSN.[10]

Describe security requirements and threat modelsin WSN. [8]

Explain design and deployment of any one application of WSN. [8]

Write a short note on Top-down design process in WSN. [8]
OR

Explain general testing and validation methodsin WSN. [8]

Write a short note on Bottom-up implementation process in WSN. [§]

* ¥ *
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[5927]-167
B.E. (Electronics & Telecommunication)
RENEWABLE ENERGY SYSTEMS

(2015 Pattern) (404192D) (Elective - 1V) (Semester - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1
2)
3)
4)
5)

Ql) a

b)

Q2) 4

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figure to the right side indicate full marks.

Use of non-programmable calculator is allowed.
Assume suitable data if necessary.

What are the different renewable and conventional sources of energy.
Explain their availability, uses and energy scenario in Indian power
generation context. [8]
Definethefollowing terms: [6]
1)  Solar constant.

i)  Declination.

i)  Hour angle.

Explain the current voltage characteristics of solar cell. Define efficiency
of solar cell and explainlimitsto cell efficiency. [6]

OR

Explain with neat diagram. [8]
1)  Nuclear fusion
i)  Nuclear fission

PT.O.



b)

Q3) 4

b)

Q4) a

b)

Calculate the angle made by beam radiation with the normal to flat plate
collector on Max 1, at 0900h (LAT). The collector is located in New
Delhi (28°35', 77° 12'E). Itistilted at an angle of 36° with the horizontal
and is pointing due south. [6]

Explain off grid solar PV system with suitable diagram. [6]

Describe with neat sketch the working of wind energy converter systems

(WECS) with main components. [8]
Definethefollowing termsw.r. to wind turbines. [6]
) Nacele

i)  Hub

i)  Yaw control

Iv) Cutin speed

v) Cut out speed

vi) Rated speed

Wind speed is 10 m/s at standard atmospheric pressure. Calculate  [4]

i)  Thetotal power density in wind stream.

i)  The total power produced by a turbine of 100m diameter with an
efficiency of 40%.

Air density = 1.226 Jkg. k/m?
OR

With the help of neat sketch, explain different types of rotors used in
wind turbines. [8]

Explain different modes of wind power generation with neat diagram.[6]

What are the advantages and disadvantages of wind energy systems.[4]
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Q5) a

b)

Q6) a

b)

Q7) a
b)

Q8) &

b)

List thedifferent geothermal resourcesand explain themin detail (any 4).

[8]

Write short note on : [8]
)  Tida energy.

i)  Oceanenergy

OR

List different methods of geothermal power generation and explain any
oneindetail. [8]
List the different types of Tidal power plants and explain any two in
detail. [8]

Definefuel cell. Explaintheworking principle of anacidicfuel cell. [8]

Compare acidic and alkaline Hydrogen-Oxygen fuel cells. [8]
OR
Listthedifferent typesof fuel cellsand explain Molten carbonate fuel cell

with neat diagram. [8]

What are the advantages and disadvantages of fuel cell power plants.[8]

* * *
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[5927]-168

B.E. (Infor mation Technology)
INFORMATIONAND CYBER SECURITY
(2015 Pattern) (Semester - |) (414453)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

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

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume Suitable data if necessary.

Q1) @ Explain authentication as security goal and different types of

authentications. [6]
b) Explain Diffie-Hellman Key exchangealgorithm? [4]
OR
Q2) @) Explainuseof X.509 Certificate with diagram. [6]
b) Listand briefly define categories of active attack. [4]
Q3) @ Explainworking of following block Cipher. [6]

i)  Electronic Code Book (ECB)

i)  Cipher Block Chaining (CBC)

b) What is Kerberos? What is Kerberos used for? [4]
OR
Q4) @ What isIntrusion detection System? Explain types based on method of
detection. [6]
b) Describe modes of operation of IPSEC with diagram. [4]

PT.O.



Q3) 8
b)

Q6) a)

b)

Q7) &

b)

Q8) &)

b)

Q9) a)
b)

Q10) &

b)

State the ten commandments of computer ethics. [8]

What arethefive criteriafor enforcing apolicy? [8]
OR

What are the objectives, Pros and Cons of Qualitative and Quantitative

risk assessment. [8]

What arethe types of law and the difference between law and ethics? 8]

What is Cybercrime? Based on the subject explain any three cybercrime.
[8]
What is Cyberstalking. Give example? Isit acrime under the Indian IT

Act? [8]
OR

What is cybersquatting? Explain types of cyber-squatters and how to

preventit. [8]

Write short notes on major areas of concern in cloud security. [8]

Write short note on Indian IT Act 2000 and amendmentsin 2008? [8]
What is Phishing? What are the techniques used by phishers to launch

it? [10]
OR

Write short note on (Any two) [10]

)  Nmap

i)  Snork

lii)  Wireshark

What isSQL injection attack? How to protect datafrom SQL Injection? 8]

X X X
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[5927]-169
B.E. (Information Technology)
MACHINE LEARNING & APPLICATIONS
(2015 Pattern) (414454) (Semester - 1)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates :

1)
2)
3)
4)
5

Ql) a

b)

Q2) 4
b)

Q3) 3
b)

Q4) 4
b)

Answer Question 1or 2,30r 4,50r 6, 7or 8,9 or 10.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Use of calculator is allowed.

Write a short note on Vapnik-Chervonenkis dimension. [9]

Explainwith examplek-fold crossvalidation. [9]
OR

Explain Supervised, Unsupervised and Semi-Supervised learning.  [5]

Explain with example forward & backward selection methods of subset
selection. [9]

Writeand Explain perceptrontraining agorithmfor linear classification.[5]

What are the support vector margins and explain soft SYM? [9]
OR

Write a short note on Gram matrix and explain with example. [9]

Explaintheterm bias-Variance dilemma. [9]

PT.O.



Q5) a

b)

Q6) &)

b)

Q7) a
b)

Q8) &
b)

Consider following 8 points P, =[0.1, 0.6], P,=[0.15, 0.71], P, = [0.08,
0.9], P,=[0.16, 0.85], P, =[0.2, 0.3], P, = [0.25, 0.5], P, = [0.24, 0.1],
P,=1[0.3, 0.2]. Apply K-mean clustering with initial centroids m1 & m2
whereml = P, m2 = P, and Clusters C1 & C2 which points P, belongs

to which cluster? [10]
Defineand explain [8]
)  Gini Index,

i)  Entropy

i) Minority class

Iv) Mg ority class.

OR
Explain association rule mining. Comment on role of support and
confidencein association rule mining. [8]
Consider following splitshaving four features: [10]
Length=[3,4,5] [2+,0-][1+, 3-] [2+, 2-]
Gills=[Yes, NO] [0+, 4-] [5+, 1]
Beak =[Yes, No] [5+, 3-] [0+2-]
Teeth = [many, few] [3+, 4-] [2+, 1]
Find

Total weighted Entropy & Gini-index of all Features.

Explaindiscriminative learning with maximum likelihood. [8]

Explain Naive Baye'sclassifier in detail. [8]
OR

Write short note on GMM. [8]

Defineand explain: [8]

1)  Univariate normal distribution.
i)  Multivariatenormal distribution.
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Q9) a Explainbagging and boosting as ensemble method.

b) Describe Feed Forward Neural Network in detail.
OR
Q10)a Describeindetail Reinforcement learning.

b) Write short note on:
)  Sigmoid.
i)  Tanh.
i) ReLU

* ¥ *
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Total No. of Questions:10] SEAT No. :
PA-134 [ 5927]_ 17 [Total No. of Pages: 2

B.E. (AutomobileEngg.)
TRANSPORT MANAGEMENT AND MOTOR INDUSTRIES
(2015 Pattern) (Semester-11) (416498B) (Elective-1V)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8 Q.9o0r Q.10.

2) Neat diagrams must be drawn wherver necessary.

3) Figuresto theright indicate full marks.

Q1) & Writetheresponsibility of driver for contract carriage vehicle? [9]

b) Write a short note on Taxations. [5]

OR
Q2) @ Givedetailsregistration of new vehicle. [9]
b) Explain one Timetax for Maharashtra State. [9]
Q3) @ Effect of non-payment of tax & refund of tax. [9]
b) What isinsurance clamed procedure? [5]

OR
Q4) & Whyroadtaxislevied onvehicle. [9]
b) What iscertificate of fitnessand itsvalidity? [5]
Q5) @ Writein brief about passenger amenities. [8]
b) Explain standard bus depot layout in brief? [8]

OR

Q6) @ Differentiate between state transport (MSRTC) & private bus services
[8]
b) Explainthe Fleet management [8]

PT.O.



Q7) &
b)

Q8) g
b)

Q9) 8
b)

Q10)a)
b)

Explain the necessary of scheduling operation? [9]
Explain management information system for goods transport operation.

[9]

OR
Explain transportation of Petroleum Product. [9]
What are the emission standards prescribed under the M.V. rules to
control pollution? [9]
Explain various research organization in motor industry. [8]
Write short note on global position system. [8]
OR
Advancetechniquein traffic management. [8]
Explaintherole of ARAI in Automobile Industry. [8]

& B ¥
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[5927]-170
B.E. (Infor mation Technology)
SOFTWARE DESIGNAND MODELING
(2015 Pattern) (Semester-1) (414455)

Time: 2% Hourg] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) 3
b)

Q2) &)

b)

Q3) g

b)

Q4) &)

b)

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

Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Explain Modd DrivenArchitecture (MDA). [9]
Explain UML Common Mechanisms. [9]
OR

A book is composed of Table of contents, Preface, many chapters and
index. Chapters are composed of sections. Convert this using a class
diagram. [5]

DefineUML and Explain UML building blocksin brief. [9]

Explain the concept of include and extend in use case modeling with
suitableexample. [9]

Explain Use caserealization with suitable example. [9]
OR

A company consists of departments. Departments are located in one or
more offices. One office acts as a headquarter. Each department has a
manager who isrecruited from the set of employees. Draw aclassdiagram
which consists of al the classes in your System their attributes and
operations, rel ationships between the classes, multiplicity specifications,
and other model elements that you find appropriate. [9]

Explain aggregation and composition with example. [9]

PT.O.



Q5) a)
b)

Q6) a)

b)

Q7) 8
b)

Q3) a)

b)

Q9) &)

b)

Q10)a)
b)

Draw deployment diagram of Library management system. [8]
Explain Macro level design process. [8]
OR
What is component diagram. Draw component diagram for online
shopping [8]
Explain the process of designing view layer classes. [8]
Explain Low Coupling and High Cohesion GRASP patterns. [10]
Compare Strategy and State design pattern. [8]
OR
)  State the use of GRASP patterns. [4]
i)  Explainthe Creator and Information Expert GRASP Patterns  [6]
)  State Usage and types of GoF Design pattern. [4]
i)  Explain Singleton Design Pettern [4]

What arethe characteristics of service oriented architecture? Explain with

example. [8]

Which areimportant goal s of softwareArchitecture? Explain Client Server

architecturewith example. [8]
OR

Define product linearchitecture and explain with suitableexample.  [8]

Describe theimportance of Component Based Software Architectures.[ 8]
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[5927]-171
B.E. (Infor mation Technology)
WIRELESSCOMMUNICATIONS
(2015 Pattern) (Semester - 1) (414456A) (Elective- 1)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) Answer Qlor Q2 Q30r Q4,Q50r Q6,Q.70r Q.8Q.90r Q.10.

2) Neat Diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4)  Assume Suitable Data if necessary.

Q1) @ Explain the concept of frequency reuse for cellular communication
systems. [4]

b) Compare 1G 2G and 3G [6]
OR
Q2) @ Explainadvantagesand disadvantages of wireless communications? [4]

b) Explain the common wireless cellular network components with neat
block diagram. [6]

Q3) @ Differentiate between Wireless Local Area networks (WLAN) and

Personal Area Networks (PAN). [4]
b) What do mean by handoff? Explain different handoff strategies?  [6]
OR
Q4) @ What doyou mean by WLL?Explainin detail. [4]

b) What do you mean by fading? Explain the effects of multipath fading.
[6]

Q5) @ Write short note on following techniques for wireless communications
1. TDMA 2. CDMA techniquesfor wireless communications? [8]

b) WhatisMultipleAccess? Explain frequency division MultipleAccessin
wireless communications? [8]

OR
P.T.O.



Q6) a)

b)

Q7) 8
b)

Q8) 8

b)

Q9) 8
b)

Q10)a)
b)

Explaintheterm: [8]
1) Hidden terminal and
I1) Exposedterminal.

Explain the concept of spectrum utilization in digital wireless

communications. [8]
Describe various GSM logical and physical channels. [8]
Explain the functions of following GSM systems. [8]
) MSC
i) HLR
i) VLR
iv) AUC
OR
Describein details GSM architecture with necessary block diagram and
Its various blocks. [8]
What is GPRS? Explain GPRS system architecture in details. [8]

List and explain security issues and challenges of Wireless networks.[8]
What is Zigbee? What are its device types? Explain in details Zigbee

Networks. [10]
OR

What are WiMax standards? Explain in detailsWiMax Architecture. [8]

Write short notes on: [10]

) Wifi

i)  Software Defined Networks.
L A & 4
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[5927]-172
B.E. (Infor mation Technology)
NATURAL LANGUAGE PROCESSING
(2015 Pattern) (Semester - |) (414456B) (Elective- 1)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) Answer Qlor Q2 Q30r Q4,Q50r Q6,Q.70r Q.8Q.90r Q.10.

2) Neat Diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4)  Assume Suitable Data, if necessary.

Q1) @ Stateand explain applications of Natural Language Processing. [9]

b) What are augmented grammars? Explain with example. [9]
OR
Q2) @ Compare top down chart parser and bottom up chart parser? [5]

b) Explain Finite State Models. How it is useful in Natural Language
Processing. [9]

Q3) @ Writeashort note on Feature systems and Augmented Grammars. [5]

b) Explaindeterministic parser? Giveexample. [9]
OR
Q4) @ Explainauxilary verb and verb phraseswith example? [9]

b) Explain parsing with respect to noun phrases and relative clauses.  [5]

P.T.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) a)

b)

Q9) g

b)

Q10)a)
b)

Explainin detail Semanticsand Logical Form with respect to ambiguity
resolution. [8]

Explain how part of speech tagging isused to reduce ambiguity.  [8]

OR
What is ambiguity? What are different techniques used to resolve
ambiguity? [8]
Explain parsing. Explain how Best First Parsing works? [8]

Explain Semantic Network with example? Explain different properties of

Semantic Networksin detail. [8]

Describe semantic filtering using sectional restrictionsin natural language

processing. [8]
OR

Explain automatic text clustering & word sense disambiguity in natural
language processing? Why word sense disambiguation is challenging
problem? [8]

Explain collection and mutual information using example. [8]

What is Semantic Web Search? How does it improve the accuracy of

the search. [9]

Describe with example the method for expectation matching to identify

references. [9]
OR

How establishing coherenceisuseful in knowledge representation? [6]

What is knowledge representation? How to handle natural language
quantification? [6]

Explain sentiment analysiswith an example. [6]

LA A 4
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[5927]-173
B.E.(I1.T.)
USABILITY ENGINEERING
(2015 Pattern) (Semester - 1) (414456C) (Elective- 1)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) Answer Qlor Q2 Q30r Q4,Q50r Q6,Q.70r Q.8Q.90r Q.10.

2) Neat Diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4)  Assume Suitable Data if necessary.

Q1) @ ExplainLineoriented and Graphical user interfaces. [6]
b) Why werequire short cut keysin user interface. [4]

OR
Q2) @ Explainuserinterface parallel designswith diagrams. [6]
b) Why feedback isimportant in Usability Heuristics. [4]

Q3) @ How will you measure the usability of Android mobile interface with

respect to usability attributes. [8]
b) ExplainUsability attribute memorability. [2]
OR

Q4) @ Explainanalysisof financial impact of the usability in user interface. [6]
b) Explaintheimportanceof prioritizing usability activities. [4]

P.T.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Q9) 8

b)

Q10)a)

b)

What istherole of Experimenter in usability testing.
Explain Test budget in detail with example.

OR
Explain different stages of usability testing with example.

Explain Focus groups and Test goal and test plan.

How multilocale interfaces are more useful to the users.

Explaininternationalization related to user interface.
OR

How user benefitted from consistency and standards.

Explain In-House standard with example.

DescribeVirtual redlity with example.

How intelligent user interfaces are useful for blind persons.

OR
Write a short note on Technology transfer.

Describe simulation with example.

LA A 4
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[5927]-174
B.E.(IT)
MULTICOREAND CONCURRENT SYSTEMS
(2015 Pattern) (Semester - 11) (414456D) (Elective- I)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) Answer Qlor Q2 Q30r Q4,Q50r Q6,Q.70r Q.8Q.90r Q.10.

2) Neat Diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4)  Assume Suitable Data if necessary.

Q1) @ WhatisIDS?Explainitwithitschallengesand limitations. [9]

b) Describe the decomposition techniques for achieving concurrency. [5]

OR
Q2) @ Explainsecurity architecturewith its operation models. [9]
b)  Write short note on
)  Master worker
i)  Map reduce program [9]
Q3) @ Explainfork/Join, loop parallism structure patterns. [9]
b) What arethe classical problems of synchronization and explain any one
indetail. [5]
OR

Q4) @ Describeclassical problem of synchronization for parallel computing.[5]
b) Explain PCAM methodology in detail. [9]

P.T.O.



Q5) 8
b)

Q6) a)

b)

Q7) 8

b)

Q8) a)
b)

Q9) 8

b)

Q10)a)
b)

Explain Manual partitioning with and without rule condition. [8]

Explain task directive with example program used in task parallelismin

open MP. [8]
OR

Describe any four open MP synchronization. directives used for mutual

exclusion. [8]

Write short note on open MPintegration. [8]

Write a pseudo code for parallel implementation of merge sort in MPT

using collective communication. [8]

With neat diagram describe one sided communication model. [8]
OR

With correct syntax, explain RMA communication functions. [8]

Explain any two communication models used for MPI. [8]

Write a short note on

1)  Debugging CUDA program

i)  Proiling CUDA program [10]

With neat diagram, explain GPU memory hierarchy in detail. [8]
OR

Write short note on CUDA'’s optimization techniques. [6]

Explain CUDA'’s program execution model with diagram. [8]

How we can differentiate CUDA and MPI. [4]
LA & 2
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[5927]-175
B.E. (Information Technology)
BUSINESS ANALYTICS AND INTELLIGENCE
(2015 Pattern) (Semester - |) (414456E) (Elective - |)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right side indicate full marks.

4) Assume suitable data, if necessary.

Q1) a) Describe the role of Business Intelligence in making a business sucessful.

[5]

b) Explain with diagrammatic representation the main components of
Business Intelligence system. [9]

OR

Q2) a) Explain how Business Intelligence system is beneficial, by considering
the case study of Super Market. [9]

b) Enlist the various business intelligence user types and explain their
roles in business intelligence process. [9]

03) a) Explain any two visualization techniques with an application example.

[5]

b) Compare operational versus information data. State the applications of

Decision Support System. [9]
OR
04) a) Mention three main types of analysis which can be performed using
any DSS system. Explain any two analysis with applications. [9]
b) Explain role of BI in decision support system. [9]

P.T.O.



05) a)

06) a)

Q7) a)

08) a)

Q9) a)
b)

010) )

b)

Explain the phases of BPM cycle. [8]
Differentiate between dashboard and scoreboards. [8]
OR

Explain the purpose of performance measurement system and how
organizations need to define key performance indicators? [8]

Write the benefits of using balance score cards vs using six sigma in a

performance measurement system. [8]

Explain the role of BI in ERP with an example. [8]

Explain the different ways BI software can help in improving sales

and marketing process. [8]
OR

Explain in detail the role of BI in finance sector. [8]

What are the various domains where BI can help in improving sales

and marketing process. [8]

Explain different levels of BI Maturity. [9]

Explain security management in terms of BI infrastructures. [9]
OR

Explain big data systems in detail. What is open source and social BI
systems? [9]

Explain BI frame work. Explain security management in terms of BI
infrastructures. [9]

Ooon
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[5927]-176
B.E. (Infor mation Technology)
SOFTWARE DEFINED NETWORKS
(2015 Pattern) (Semester - I) (Elective- I 1) (414457A)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q.8 Q.9o0r Q.10.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

Q1) @ Draw and explain architecture diagram of amodern datacenter?  [6]

b) Explaintheneed of SDN? [4]

OR
Q2) @ Draw & explain Open Flow architecture? [6]
b) Discussadvantages and limitations of OpenFlow architecture? [4]
Q3) @ Whatisnetwork virtualization? Explainitsbenefits. [6]
b) Listand explain fundamental characteristicsof SDN? [4]

OR
Q4) & Writeashort noteon - VMW are. [6]
b) Explain the concept of NaaS? [4]
Q5) @ What isopen Daylight protocol ? [8]
b) Explain Flood Light project. [8]

OR
Q6) @ Explainvarious SDN controllers. [8]
b) How fire-wall can beimplemented by using SDN? [8]

PT.O.



Q7) &
b)

Q8) 8

b)

Q9) 8
b)

Q10)a)
b)

Differentiate between data plane and control plane?
Explain the concept of programmable.

[8]
[8]

[8]

OR
What is the difference between software-based and hardware based
networks?
Explain Northbound API.

Elaborate on Southbound API.
Compare NFV vs. NV.
OR
List and explain various network topologies.

Draw and explain architecture diagram of optical networks.
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[5927]-177
B.E. (Infor mation Technology)
SOFT COMPUTING
(2015 Pattern) (Semester - 1) (Elective- 1) (414457B)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q.8 Q.9o0r Q.10.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explainin brief constituents of Soft Computing with. [9]
b) Whatisfuzzy logic?Enlistit’sapplication areas. [9]

OR
Q2) & Explainworking of Perceptron model. [9]
b) What arevarious applications of Neural Networks. [9]

Q3) @ Explanworking of Bayesian Neural Networkswith suitable diagram.[5]

b) Explainlearning methodology in Self Organizing Maps. [9]
OR
Q4) Write short notes on following (Any Two) [10]
a ART

b) Boltzmann Machines
c) Multi Layer Feed Forward Network

Q5) a Explaintheworking of fuzzy inference system with suitable diagram.[ 8]
b) What are merits and demerits of fuzzy logic? [4]
c) Givecomparison betweentraditiona agorithm and Genetic Algorithm.[4]

OR

PT.O.



Q6) &)

What is Defuzzification? Explain any two methods of it with suitable eg.
[8]

b) Explain how Genetic Algorithms are different from conventional
optimization algorithms. [8]
Q7) @ Explain the operation of a simple Genetic Algorithms with suitable
diagram. [8]
b) Enlist and explainin brief typesof Genetic Algorithms. [8]
OR
Q8) @ Explain the concept of fuzzy logic controlled Genetic Algorithms with
suitablediagram. [8]
b) Statetheimportance of Genetic Algorithms. Discuss various advantages
and disadvantages of it. [8]
Q9) a@ Explaintheworking of GeneticAlgorithm based back propagation network
with suitable diagram. [10]
b) Enlistandexplainat least four applicationswherefuzzy logicisapplicable
with appropriate justification. [8]
OR
Q10)Write short notes on following: (Any Three) [18]
d Mamdani Fuzzy Model
b) Triangular Fuzzy Set
c) Genetic Programming
d) Ant Colony Optimization
e) Neuro Fuzzy Hybrid Systems
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[5927]-178
B.E. (Infor mation Technology)
SOFTWARETESTING & QUALITY ASSURANCE
(2015 Pattern) (Semester - I) (Elective- I 1) (414457C)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2,Q30r Q4,Q50r Q.6 Q.70r Q.8 Q.90r Q.10.

2) Draw neat diagram wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explain Testing as a process. [9]
b) What isBlack Box Testing? [9]

OR
Q2) @ Explain difference between Random Testing & Testing using error
guessing. [9]
b) Explain causeand effect diagram with suitable example. [9]

Q3) @ What do you mean by functional and Non-Functional Testing? [4]

b)  Write short note on Test case Design Techniques. [6]

OR
Q4) @) Explain Design & Architecture of Automation. [4]
b) What isfailure mode effectsanalysis[FMEA]? [6]

Q5) @) Explain planning for quality control in your project. Imagine the project

at real time cases. Explainin details. [8]
b) Stateand explainthelevelsof TMM. [8]
OR
Q6) @ Inwhat respect does QC vary from QA. [8]
b) Explainthe modern quality toolswith an example. [8]

PT.O.



Q7)a Compare and contrast CMM and CMMI. [8]
b) Explainthe model for process management? What are its uses? [8]

OR
Q8) & Write Note on P-CMM. [8]
b) Describe process Assessment with suitable diagram. [8]
Q9) @ Describethe levels of PSP? [8]
b)  Write short note on. [10]
1)  Object oriented methodologies.
i) CASE tools
OR
Q10)a) Explain code Review Techniques. [8]
b) Writeanote oninternal Auditing and Assessment. [10]
¢ ¢ o
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2)

3)
4)
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b)

Q2) g
b)

Q3) 8
b)

Q4) &)
b)

Q5) a)
b)

[5927]-179

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

B.E. (Infor mation Technology)
COMPILER CONSTRUCTION
(2015 Pattern) (Semester - I) (Elective- I 1) (414457D) (Paper - d)

Time: 2%2Hoursg

I nstructions to the candidates:
Solve Q.1 or Q.2,Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8, Q.9 or Q.10.

Neat diagrams must be drawn and support your answer with and exampleswherever

necessary .
Figuresto the right side indicate full marks.
Assume suitable data, if necessary.

[Max. Marks: 70

What do you mean by elimination of left recurson? Why it isessential 7 5]

What do you mean by Lookahead Operator? Explain the scenario wih

suitableexample.
OR
What isthe need of symbol table? Explain.

Explain Error recovery.

What are Optimum and Optimal tiling?
What areimmutabl e variables? Explain.
OR
Explain the concept of lazy evaluation.
What is Coalescing? Explain strategies.

[5]

[5]
[5]

[5]
[5]

[5]
[S]

How can the machine code deal with different typesand sizes of data? 9]

What do you mean by Static overloading? How it differs from dynamic

overloading?

OR

[8]

PT.O.



Q6) &)

b)

Q7) &
b)

Q8) 8
b)

Q9) 8

b)

Q10)a)
b)

Discuss the strategies used to avoid the need for repeated, global

calculations of dataflow information. [9]
Discuss|nterprocedural global optimization mechanism. [8]
What are dominators? Explain their applicationsin Compiler? [8]
Generate CDG of the figure Q7 (B) and explain the steps of CDG
construction. [9]
] :(" 1 "
Figure Q7(B)
OR
What is SSA? Why it is useful ? Justify its useful ness. [9]
What isloop unrolling? Discuss the steps of 1oop unrolling. [8]

Explain iterative modul o scheduling a gorithm for resource-bounded loop

scheduling. [8]
“Garbage-collector is really a kind of memory manager.” Justify this
statement. [8]
OR
Discuss heuristicsin prediction of static branch condition. [8]
Explain the technique of Blocking with an example. [8]
¢ ¢ o
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PA-135 [ 5927]_ 18 [Total No. of Pages: 2

B.E. (AutomobileEngg.)
ENGINEERING ECONOMICSAND FINANCIAL MANAGEMENT
(2015 Pattern) (Semester-11) (416498C) (Elective-1V)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Five questions from the following.

2) Neat diagrams must be drawn wherver necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explainabout wantsand their characteristics. [6]
b) What are the factors which affects wages? [4]

OR
Q2) @ Definetheterms: value, priceand utility. [6]
b) Explain about Insurance and loss assessment. [4]
Q3) @& What arethedifferent kinds of taxes? [2]
b) Explainthe meritsand demerits of depreciation. [8]

OR
Q4) @ What arethe merits of tax? [2]
b) What are the causes of depreciation? Explain. [8]
Q5) @ What are the objectives of cost accounting? [6]

b) A foundry employs 30 persons. It consumes material worth Rs.25,000
pays workers at the rate of Rs. 10 per hour and in curs total overhead
Rs. 10,000. In a particular month (25 days) workers had an over time of
150 hours and were paid at double their normal rate. Find the total cost
and the man hour rate of overheads Assume 8 hr working day. [10]

OR
PT.O.



Q6) a)

Explain the components of cost. [6]

b) A factory producing 150 electric bulbs a day, involves direct material
cost Rs. 250, direct labour cost Rs. 200 and factory overheads Rs. 225.
Assume a profit of 10% of selling price and selling overhead 30% of
factory cost, calculate selling price of one electric bulb. [10]
Q7) @ Explain the conditions of present worth comparison. [8]
b) The cost of the machineis Rs. 6,100 and its scrap valueis Rs. 100. The
mai ntenance cost found from experienceisasfollows. Where the machine
should be replaced? [8]
Year 1 1234|565 6 7 8
Maintenance cost (Rs)| 100 |250| 400 [ 600 | 900 | 1200 |1600 | 2000
OR
Q8) @ Explainthe causes and remediesfor replacement of amachine. [8]
b) A fleet owner findsfrom hispast experience recordsthat cost of machine
Is Rs. 6000 and the running costs are given below, at what stage the
replacement isdue? [8]
Year 1 2 3 4 5 6 7 8
Maintenance
cost (Rs) 1000 {1200 |1400 | 1800 (2300 2800 | 3400 | 4000
Scrap Value 3000 (1500 ( 750 | 375 200 | 200 | 200 | 200
Q9) @ What arethe objectives and functions of estimating? [8]
b) Explainthe cost estimating procedure. [10]
OR
Q10)Explain thefollowing. [18]
ad Marketablesecurities
b) Longtermliabilities
c) Intangiblefixed assets

& B ¥

[5927]-18 2



Total No. of Questions: 10] SEAT No. -
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[Total No. of Pages: 2
[5927]-180
B.E. (Infor mation Technology)
GAMIFICATION

(2015 Pattern) (Semester - I) (Elective- I 1) (414457E)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g

b)

Q2) g
b)

Q3) &)

b)

Q4) a)
b)

Q5) a)

b)

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

Figuresto the right indicate full marks.

Use of calculator is allowed.

Assume suitable data, if necessary.

Definethefollowing terms [9]

1)  Gaming Context

i)  Replaying History

Explain Fun Quotient in Gaming foundation. [5]
OR

What are the concepts applied to video games and Gamification? [5]

What is Gamocracy? Explainin detail. [9]

Explain thinking Strategies Used While Engaged in Solving the Tower of

Hanoi. [9]

Explainintrinsic verses Extrinsic Motivation for player motivation. [5]
OR

Explain Game Mechanics for opponent movesin Gamification. [9]

Explain Remodelling design for opponent movesin Gamification.  [5]

What is the difference between game mechanics and game dynamics?
Explain with example. [9]

Explain any five game mechanics. [9]

OR
PT.O.



Q6) &)

b)

Q7) a)
b)

Q8) 8
b)

Q9) 8

b)

Q10)a)
b)

Explain 8 queen’s problem as a case study for game design in

Gamification. [9]

Explain maze problem as a case study for opponent moves in

Gramification. [9]

Explain consumer behavior gamification. [8]

Explain product gamification. [8]
OR

Explain coding basic game mechanicsfor gamification. [8]

Explain how the development of gamification have been influenced by
cloud computing. [8]

Explain useful features of mambo. How mambo platform can be used

for e-learning activity? [8]
How A pp Gamification Boosts Engagement in gamification. [8]
OR
Explain application of gamification in business. [8]
List and explain the features of any gamification server. [8]
¢ o6 o

[5927]-180 2



Total No. of Questions: 10] SEAT No. :
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[5927]-181
B.E. (Information Technology)
DISTRIBUTED COMPUTING SYSTEM
(2015 Pattern) (Semester - 1) (414462)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) All questions are compulsory.

2) Neat diagram must be drawn wherever necessary.

3) Figures to the right indicate full marks.

Q1) a) Describe the Architectural Models of Distributed System with Diagram.
[6]

b) Identify the different Advantages and Disadvantages of Distributed
System. [4]

OR

Q2) a) Discuss RMIimplementation and its significance in distributed systems.

[6]

b) Differentiate between the working primitives MPIbsend and MPIisend
in MPL [4]

03) a) Compute Lamport’s clocks logical event ordering for the following

scenario : [6]
- e11  el2 e13 eld  e15 €16  e17
P2 e21 e2 3 e2 B
b) Explain in details centralized mutual exclusion with example. [4]
OR

P.T.O.



04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

In a distributed system there are five live processes having process Ids
501, 503, 504, 506 and 510. Sketch the coordinator election process
showing messages exchanged by the processes using bully algorithm
if process 504 starts election process. [6]

Identify and explain Resource sharing and challenges in distributed

systems. [4]
Discuss following terms with respect to naming entities [8]
1)  Names

i1) Identifiers
111) Addresses
1v) Name Spaces

Classify the following concept with respect to distributed multimedia
system. [8]

1)  Resource management

i1) Stream adaption

OR
List the different distributed file system requirement. Explain the abstract
file service architectural model with neat diagram. [8]
Discuss HDFS? Describe Hadoop architecture. [8]

Give the disadvantage of using Hierarchical caches for a Web proxy.
How can it be overcome through cooperative caching? [10]

Discuss the structure of Request and Response messages of HTTP for
communication between a client and server. [8]

OR

[5927]-181 2



08) a)

b)

Q9) a)

b)

010) )

b)

What are the components of web services? Explain the need and use
of web services with suitable example. [10]

Discuss the SSL with respect to following : [8]
1)  Record protocol layer

i1) Handshake layers

Elaborate on the various security mechanisms in Distributed Systems.

[8]

Describe the Authentication process to log into a distributed system
which uses Kerberos to set up a secure channel. [8]

OR

Discuss process architecture of KERBEROS with security object namely
tickets, authentication and session key. [8]

Explain what do you mean by public key Cryptography? Explain
Digital signatures with public keys. [8]

Ooon
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B.E. (Information Technology)
UBIQUITOUS COMPUTING
(2015 Pattern) (Semester-11I) (414463)

Time : 2 V4 Hours] [Max. Marks : 70
Instructions to the candidates:

)] Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right side indicate full marks.

4)  Assume suitable data, if necessary.

Q1) a) Explain Ubiquitous system Environment Interaction? [5]
b) Outline five core properties that characterize UbiCom System? [5]
OR
02) a) Explain the UbiCom System Model and SMART DEI Model? [5]
b) Explain three Main Types of Environment Context? [5]
03) a) Write a short note on MEMS? [5]
b) Explain the properties of Ubiquitous Computing? [5]
OR
04) a) Write a short note on Virtual Machines? [5]
b) Explain RFID tags and Its Types? [5]
05) a) Listoutall handling limited key input and explain it in detail? [8]
b)  Write short note on : [8]

1)  Organic Interface and
1) Tangible Interface
OR
06) a) Explain [8]
1)  Virtual and Augmented reality
i) Wearable Computer Interaction
b) Explain human entered design lifecycle in detail with diagram? [8]

PTO.



Q7) a)
b)

08) a)

b)

09) a)
b)

010)2)
b)

Explain solov’s taxonomy of privacy with diagram?
Describe privacy difficulties of RFID tags?
OR

8]
8]

What are the defferent ways of addressing privacy in ubiquitous

computing?

8]

What is Communication Confidentiality and Anti-Collision Protocol?[8]

Describe wireless data network with its types?
Write short on :
1)  Personal Area Network
i) Body Area Network
Write a note on Context-based Network?
OR
Explain Configuration and Security Management in UbiComp?
Write short note on :
i)  WLANand WIiMAX
i)  Bluetooth
) ZigBee

otooleelesle
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[5927]-183
B.E. (Information Technology)
INTERNET OF THINGS
(2015 Pattern) (Semester-II)(Elective-111) (414464A)

Time : 2 V4 Hours] [Max. Marks : 70
Instructions to the candidates:

)] Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right side indicate full marks.

4)  Assume suitable data, if necessary.

Q1) a) List various IOT applications and describe in short. [5]
b) Which different Sensors are used in a Smart Phone? Explain their use.[5]
OR

02) a) Whatis Internet of Things? Explain ITU-T Views in detail. [5]
b) List various IOT levels. Explain level 5 used when data size is big in
WSN? [5]

03) a) Justify hierarchy of edge, fog and cloud. [5]
b) Which components are involved in Smart Object? Explain smart object

in detail. [5]

OR

04) a) Explain Software Defined Network (SDN) with its diagram. [5]
b) Explain the functionalities of Edge Computing Layer of o TWF
Standardized Architecture. [5]

05) a) Which are the different issues occurred while using [Pv4? How these

issues will overcome? [8]
b) Explain [Pv6 Tunneling in details. [8]
OR
06) a) Whatis IPsec in [Pv6? Explain 2 modes in detail. [8]
b) Draw and explain IPv6 Packet and IPv6 Extension Header. [8]

PTO.



Q7) a)

b)

08) a)

b)

09) a)

b)

010)2)

b)

Write a python code for measuring environmental parameters with the

help of interfacing diagram. [8]

What is an [oT Device? Explain using block diagram. [8]
OR

Write a python code for traffic signal light controlling with the help of

interfacing diagram. [8]

What are the different IoT Devices other than Rapsberry Pi? List various
OS used on Raspberry Pi. [8]

What is WAMP - AutoBahn for [oT? Explain sub-protocols of web

socket with its components in detail. [10]
How different amazon web services can be used for [oT? Explain any
three. [8]
OR
Explain Python Web Application Framework in detail. What is M-T-V
Architecture? [10]
How smart city application can be divided in various small [oT
application? Explain them shortly. [08]

otooloedesde
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B.E. (Information Technology)
INFORMATION STORAGE AND RETRIEVAL
(2015 Pattern) (Semester-1I) (Elective-I1I) (414464B)

Time : 2 V4 Hours] [Max. Marks : 70
Instructions to the candidates:

)] Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right side indicate full marks.

4)  Assume suitable data, if necessary.

Q1) a) You are developing a text processing system for use in an automatic
retrieval System. [5]

Explain the following parts:

Removal of high frequency words.

Suffix stripping.
Detecting equivalent stems
b) Differentiate between data retrieval and information retrieval. [5]
OR
Q2) a) Draw and explain IR system block diagram. [5]
b) Explain Single Link algorithm with example. [5]
03) a) Explain Single pass algorithm with example. [5]
b) Explain Luhn’s idea in details. [5]
OR
04) a) Define and explain following terms - Precision & Recall. [5]
b) Define and explain following terms - [5]
i) MRR
i) NDCG

PTO.



05) a)
b)

06) a)
b)

Q7) a)
b)

08) a)
b)

09) a)
b)

010)a)
b)

Describe the query processing in Distributed IR. [8]

Explain data models used for Multimedia IR. [8]
OR

Explain the Generic multimedia indexing approach. [8]

What do you mean by Collection Partitioning & Source Selection in

Distributed IR? [8]

Discuss Challenges involved in web Searching? [8]

Write a note on Characterizing the Web. [8]
OR

Explain page ranking algorithms. [8]

What is Web crawling? Explain the techniques used by Web crawlers to
crawl the web. [8]

Define Recommender system? Explain in brief Collaborative Filtering[9]

Explain semantic web in details. 9]
OR
Explain the method of Extracting Data from Text. [9]

Explain in detail Content Based Recommendation of Documents.  [9]

otooleelesle

[5927]-184 2



Total No. of Questions :10 | SEAT No. :

PA-301
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B.E. (Information Technology)
MULTIMEDIA TECHNIQUES
(2015 Pattern) (Semester-II) (Elective-111) (414464C)

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

1)  Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right side indicate full marks.

4)  Use of calculator is allowed.

5)  Assume suitable data, if necessary.

Q1) a) Explain Multimedia Applications in Entertainment Media. [5]
b) What are an objectives and characteristics of multimedia? [5]
OR

02) a) Explain any two image File formats. [5]
b) Explain any two Text Compressions. [5]
03) a) Whatis MIDI? Explain MIDI with example. [5]
b) Explain Fractal Compression Technique with example. [5]

OR
04) a) Explain any two Audio file formats. [5]
b) Explain any two Video file formats. [5]
05) a) Explain principles of animation. [8]
b) Explainreal-time animation techniques. [8]

OR
06) a) Explain any three Virtual Reality devices. [8]

b) Explain any three Programming aspects in creating simple animation. [8]

PTO.



Q7) a)
b)

08) a)
b)

09) a)
b)

010)2)
b)

Explain Basics of illumination and shading models in detail.

Explain Shadows and textures with example.

OR

Explain beam and pencil tracing with example.

Explain Spatial partitioning and Solid Modeling in detail.

Explain Multimedia over IP in detail.

Explain Android Multimedia Framework Architecture in detail.

OR

8]
8]

8]
8]

9]
9]

Explain High-Definition Displays and Augmented Reality with example.[9]

Explain Mobile Gaming and Cloud Gaming with example.

otooloedesde
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PA-302 [ 5927]_ 186 [Total No. of Pages: 2

B.E. (Infor mation Technology)
INTERNET AND WEB PROGRAMMING
(2015 Pattern) (Semester-11) (414464D) (Elective-111)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4 Q50r Q6Q.70r Q.8 Q.90r Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Whatdoyoumean by metatags? Explainthe use of metatag with example.
[6]

b) What aretypesof CSS? Explain with example. [4]
OR
Q2) @ Differentiate between HTML and XML. [6]
b) Explainworking of AJAX with diagram. [4]
Q3) @ WhatisAngular JIS? What are the features of Angular JS? [6]
b) What aredifferent selectorsin JQuery? Explain them. [4]
OR
Q4) @ Describefollowing functionsused in PHP with example. [6]
)  Strlen()
i)  Strpos (),
i) Stremp ()
b) What isthe difference between Java Script and JQuery? [4]

Q5) @ What is Bootstrap. Explain the significance of Bootstrap in web

technology. Give an example. [8]
b) WhatisJoomla. Explainin detail JoomlaControl Panel. [8]
OR

PT.O.



Q6) a)

b)
Q7) 8
b)

Q8) 8
b)

Q9) 8

b)

Q10)a)

b)

What is Java Server Faces (JSF) Technology. Explain steps to create a

simple JSF Application. [8]
Explain with diagram the architecture of Spring framework. [8]
What is JQuery Mobile? How to implement jQuery mobile. [8]
Explain how to write headers and footersin jQuery Mobile. [8]
OR
List and Explain different types of Mobile devices. [8]
What is Mobile Web? What are standards of Mobile web? How do |
access mobile? [8]
Differentiate user level security with server level security. [6]
What is CIA traid. What security servicesare included in CIA triad?[6]
What are the cyber ethics? Explain issuesin cyber ethics. [6]
OR

Explain helper applications in browser. Give the steps of configuring
hel per application for Netscape. [6]
Write a short note on breach of web security? [6]
What is SQL Injection. How to mitigate the SQL Injectionrisks?  [6]

& B ¥
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[5927]-187
B.E. (Infor mation Technology)
COMPUTATIONAL OPTIMIZATION
(2015 Pattern) (Semester-11) (414464E) (Elective-111)

Time: 2%2Hours)

I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4 Q50r Q6Q.70r Q.8 Q.90r Q.10.
2) Assume Suitable Data, if necessary.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto theright side indicate full marks.

[Max. Marks: 70

Q1) @ A firm produces three products. These products are processed on three
different machines. The time to manufacture one unit of each of the

products and daily capacity of the three machinesis given in the table

below.

Machine

Time per unit (minutes)

M achine capacity

Product 1

Product 2

Product 3

(Minutes/day)

M1

1

2

3

300

M2

4

5

400

M3

2

3

450

[5]

It isrequired to determine the daily number of units to be manufactured
for each product. The Profit per unit for each product 1,2 and 3isRs. 5,
Rs. 2 and Rs.4 respectively. It is assumed the al amounts produced are
consumed in the market. Formulate the L.P. model for the problem

b)

Determine the Max Flow using the Ford Fulkerson’s Algorithm.

[5]

PT.O.



Q2) 8

b)

Q3) g

b)

Q4) g

b)

Define EOQ. Derive EOQ Formulawhen Demand Rate is Uniform and
Replenishment rateisfinite. [5]

The utility datafor anetwork are given below. Determine the total float
and identify thecritical path. [9]

Activity :|1-2|1-4 |1-7 | 2-3|3-6|4-5|4-8|56| 6-9(7-8(8-9 [9-10

Duration:| 8 |5 |4 |46 |3 |3 |2 2|5 |2 | 6

Solve using Graphical Method [9]
Minimize Z = 3X, + 4X, subject to the constraints
3X+ 5X, >=30,
2X +2X,>=20and X, X, >0

Explain types of Inventories. [9]
OR
Obtaininitial basic feasible solution for following transportation problem
by North-west corner method [9]
D1 D2 D3 D4 | Supply
S1 70 20 40 8 17
S2 50 10 19 30 19
S3 40 60 70 30 28
Demand | 17 14 15 18 |Tota=64

Tasks A to | constitute a project. The precedence relationships are: [5]
A<D;A<E;B<F;D<F;C<G;C<H;F<I;G<I.

Draw a network to represent the project and find the minimum time to
complete the project when time, in days, of each task is as follows:

Task :|A B| C| D| E| FIG|H]|I

Timej1l6 | 8 | 18| 14| 9| 8 |10( 17| 10

Alsoidentify thecritical Path
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Q35) 8

b)

Q6) a)

b)

Explain Theory of Games? Discussin detail terminologies used in game

theory. [8]
Determine the saddle point and optimum strategies for each player. [4]
1) Player B

Bl B2 B3

Al 4 6 4
PlayerA A2 2 10 [ O

1)) Player B [4]
Bl B2
Al 2 | -4
PlayerA A2 6 |-7
A3 -4 | 3
OR

Determine Value of Game. Also indicate that they are fair or strictly

determinable. [8]
Bl1|B2|B3| B4|B5
Al |10 4 |2 | 9|1
A2 | 7|6 |5 7|8
A3 | 3|5 (|4] 419
Ad |1 6|7 |3 | 2|3
A | 57 (9] 3|6
Solve the following game by principle of dominance method. [8]

Bl (B2 | B3| B4

Al | 2015|112 | 35

A2 |25 (14| 8 | 10

A3 (40| 2 |19]| 5

Al 514|110

[5927]-187 3



Q7) 8

b)

Q8) 8
b)

Q9) 8

b)

Q10)a)

b)

A person repairing radios finds that the time spent on the radio sets has
exponential distribution with mean 30 minutes. If theradiosare repaired
in the order in which they come in and their arrival is approximately
Poisson with an averagerate of 24 for 8 - hour day, what istherepairman’s
expected idle time each day? How many jobs are ahead of the average
set just brought in? [8]
A saree Emporium hasasingle cashier. During the rush hours, customers
arrive at the rate of 10 per hour. The average number of customers that
can be processed by the cashier is 15 per hour. On the basis of this
information, find thefollowing: [10]
1)  Probability that the cashierisidle

i)  Average number of customersin the queuing system

i) Average time a customer spendsin the system

V)  Average number of customersin the queue

V) Averagetime acustomer spendsin the queue

OR
Discussin detail 5 basic elements of waiting line situation. [8]
In a bank, 40 customers on the average are served by a cashier in an
hour. If the service time has exponential distribution, what is the
probability that [10]
) It will take more than 4 minutesto serve a customer?
i) A customer shall befreewithin 3 minutes?

Draw and explain theflow chart for search algorithm. Explain direct and

indirect search algorithmin short. [8]

Describe Ant colony optimization. Furthermore, describe the effect of

colony sizein ACO. [8]
OR

Write short note on Gradient Descent Procedure of Machine Learning
Optimization. [8]
Explainthe concept of evolutionary agorithmsfor optimization and search.

[8]
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[5927]-188
B.E. (Information Technology)

RURAL TECHNOLOGIES AND COMMUNITY

DEVELOPMENT (Elective - V)
(2015 Pattern) (Semester - [1) (414465A)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)

Q1) a)

b)

Q2) a)

03) a)

04) a)

05) a)

b)

Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
Figures to the right indicate full marks.
Assume suitable data, if necessary.

What is Sustainable Development? Explain with an example. [6]

What are the different basic elements of Rural development? [4]
OR

Explain the rural development model based on Gandhism. [6]

What are the main sources of human capital? [4]

What is a different paradigm used for rural development? [6]

Briefly explain the modernization theory. [4]
OR

How do we measure the quality of water? [6]

How can groundwater be extracted? [4]

What are the various ways in which the knowledge base of Community

development can be enhanced? [8]
What are the community development issues? [8]
OR

P.T.O.



06) a)
b)

Q7) a)

08) a)

Q9) a)
b)

010) a)

b)

Write a note on International community development? [8]

How will you motivate people to participate in community
development.

[8]

How to Create a Product Development Process? [9]
What are the major problems faced by Rural Industries? [9]
OR

What are the Remedial measures to solve the problems faced by rural
entrepreneurs? [9]

For rural entrepreneurship what financial resources are available? [9]

What is the role of ICT in rural development and agriculture? [8]
What is the role of women’s self-help group in development? [8]
OR

What major Modern techniques will you introduce to make your village
clean and green? [8]

What is watershed management? Objectives of watershed management.

[8]
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[5927]-189
B.E. (Information Technology)
PARALLEL COMPUTING (Elective - 1V)
(2015 Pattern) (Semester - 11) (414465B)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

01)

Q2)

03)

04)

05)

1)
2)
3)
4)

a)
b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Assume suitable data, if necessary.

Explain different Parallel Computer Models? [9]
Explain Message Passing Paradigm with an example? [9]
OR

Differentiate between a multi-processor system and multi core system.

[6]
Explain shared and Switched media. [4]

What is sequential consistency in distributed systems? [4]

Discuss various Synchronization Issues in Parallel Programming? [6]

OR
Explain various techniques for Parallelizing Programs? [6]
Write short notes on “Cache Coherence issues”. [4]
Discuss two OpenMP directives with their constructs. [8]
Explain Task parallelism with OpenMP. [8]
OR

P.T.O.



06) a)

Q7) a)

08) a)

Q9) a)
b)

010) a)
b)

Explain OpenMP integration - Manual partitioning without RACE

condition.

Explain OpenMP Execution model with example.

Discuss three MPI collective operations.
Explain the concept of data marshalling in MPI?
OR

Explain non-blocking communication in MPL.

Explain MPI Programming Model with neat diagram?

Write short note on “CUDA Threads and Memories™.

Explain any one application of GPU Computing.
OR

Write a short note on CUDA Programming Model.

Explain GPU architecture with neat diagram?

Ooon
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[5927]-19
B.E. (Chemical)
PROCESSDYNAMICS& CONTROL
(2015 Pattern) (Semester - 1) (409341)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) Answer Qlor Q2 Q30r Q4,Q50r Q6,Q.70r Q.8Q.90r Q.10.

2) Figures to the right indicated full marks.

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

4) Assume suitable data if necessary.

Q1) A thermometer showing steady state temperature of 20°C issuddenly immersed
into ahot bath at 100° C. If thetime constant of thermometer iS5 sec, determine
thefollowing: [10]

1)  Thermometer reading after 5 Sec.
i)  Timerequired reading 80° C on thermometer.
i) Time required for 80% response.

OR
Q2) @ Develop atransfer function for stirred tank reactor. [9]
b) Discuss briefly the objectives of chemical process control. [9]

Q3) Afirstorder processwithfollowing transfer functioniscontrolled by Pl controller.
Assuming servo problem and neglecting the dynamics of final control element
and measuring instrument i.e G(s) = G_(s) = 1; The open loop processis

1
G (s)=——
(=37 [10]

Determinethefollowing

1)  Closed loop transfer function

ii)  Order of system

i)  Closed loop gain and time constant
OR

P.T.O.



Q4) Sketch theroot locusfor the following transfer function [10]

G(s)

Q5) 8
b)

Q6) &)

b)

Q7) 8
b)

Q8) a
b)

Q9) 8

b)

K

 (5+1D)(s+2)(5+3)

Sketch the Bode diagram for PD controller. [8]

Explain Ziegler Nicholes Tuning technique. [8]
OR

A unity feedback control system has [10]

G(s) = 80

s(s+2)(s+20)

Draw the Bode plot, Determine GM. & PM. comment on the stability.

Explain Nyquist stability criteria. [6]

Explainratio control system. [8]

Explain cascade control system for CSTR. [10]
OR

Explain split range control system. [10]

Explain Override control to protect a steam boiler system for steam rate
control with aneat process diagram. [8]

Draw an instrumentation diagram and discuss all the detail and working
of Heat Exchanger control. [8]

Explain plant wide control for plantswith any suitable example. [8]
OR

Q10)Explain with Objectives, Functions, Role in process control, Applications

)
i)
ii)

V)

PLC and SCADA.

DCS.

Role of digital computersin controller.

Supervisory control. [16]
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[5927]-190
B.E. (Information Technology)
COMPUTER VISION (Elective - V)
(2015 Pattern) (Semester - 11) (414465 C)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Draw neat diagrams and assume suitable data wherever necessary.

3) Figures to the right indicate full marks.

Q1) a) What is Computer Vision? Give real-world applications. [6]
b) Explain some basic approaches to texture analysis. [4]

OR
02) a) What is the difference between erosion and dilation? [6]
b) Explain Corner Orientation in detail. [4]
03) a) What is Labelling in object detection? [6]
b) Write application of Skeletons for Shape Recognition. [4]

OR
Q04) a) How do you use a Hough transform to identify a line? [6]
b) Write basic RANSAC algorithm for finding the line with greatest
support. [4]
05) a) Explain projection schemes for Three-Dimensional vision. [10]
b) Explain in detail the concept of Photometric Stereo. [8]

OR

P.T.O.



06) a)

Q7) a)

08) a)

Q9) a)
b)

010) a)
b)

Write a note on Shape from texture. [10]

Explain in detail 3D object recognition. [8]

Define and explain motion detection? Write applications of Motion

Detection and Tracking. [8]

Explain Mixture of Gaussians (MoG) in detail. [8]
OR

Explain Background Subtraction (BGS). Write a note on basic BGS

Algorithms. [8]

Write a note on block matching and object tracking. [8]

Explain Single object and multi-object tracking. [8]

Explain face recognition in detail. [8]
OR

Explain in detail Chamfer matching and occlusion. [8]

Explain in detail how multiple cameras are used to obtain coverage
over wide areas? [8]
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[5927]-191
B.E. (Infor mation Technology)
SOCIAL MEDIAANALYTICS
(2015 Pattern) (Elective- 1V) (Semester - 1) (414465D)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of calculator is-allowed.

5) Assume Suitable data if necessary.

Q1) @ What arethe Social Media Data Sources? Explain any two in detail. [5]

b) How to differentiate Public and Private Social Media Data? [9]
OR
Q2) @ Explain Taxonomy of Visualizationin Social Networks. [9]
b) Explainany two Data Mining methodsfor Social Media. [9]
Q3) @ ExplainK-means Clustering with example. [9]

b) ExplainInteractionand AnalyticsinVisualizing Social Networks.  [5]

OR
Q4) @ Explainany-two toolsfor Text Mining. [9]
b) Explain Sampling of Online Social Networks. [5]
Q5) @ WhatisCentrality? Explain Typesof Centrality. [8]

b) Explain Structural Equivalenceand Regular Equivaencewith example.[8]
OR

P.T.O.



Q6) &)
b)

Q7) 8

b)

Q8) g

b)

Q9) 8
b)

Q10)a)
b)

What is Similarity? Explain network and content Similarity. [8]

Explain Transitivity and Reciprocity with example. [8]

What is Individual Behavior? Explain individual online behavior three
categories.. [8]

What isUser Migrationin Social Media? Explain types of Migration.[8]

OR
What is Individual Behavior Modeling? Explain Threshold models and
Cascade Models. [8]
Explainin short (i) user activity on one site, (ii) user network size, and
(i) user rank. [8]
Explain an Analyzing the 140 Charactersin Twitter. [9]
Explain Analyzing Facebook Pages. [9]

OR

Explain Visualizing Frequency Datawith Histogramsin Twitter. [9]
Explain Analyzing mutua friendshipswith directed graphsin Facebook.[9]

PP P
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PA-308 [Total No. of Pages: 2
[5927]-192

B.E. (Instrumentation and Control Engg.)
PROCESSDYNAMICSAND CONTROL
(2015 Pattern) (Semester - |) (406261)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

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

2) Figuresto theright indicates full marks.

Q1) @ What aretheincentives of Process Control Instrumentation? [6]

b) Discuss on Pole-Zero effect on process response. [4]
OR

Q2) Derive an approximate first-order-plus-dead time model of the higher order

model as below [10]
6(1-3
G(9) = (1-3)
(18s+1)(6s+1)(0.9s+1)
Q3) @ Discuss on performance measures of feedback control loop. [5]

b) Explicate importance of control loop analysis in process control with
suitable example. [9]

OR
Q4) Write short note on any two of the following [10]
a Practical issuesin feedback control loop.
b) Multi-capacity processes.
c) Dead time processes.

PT.O.



Q5) @ Discusson Feed forward-plus-Feedback control with suitable examples.[8]

b) Explainratio control system with suitable examples. [8]
OR
Q6) lllustrate any two following control systemswith suitable examples [16]

ad  Auctioneering control system.
b) Split range control system.
c) Selectivecontrol system.

Q7) Design decentralized control for Distillation column given by transfer function
matrix [16]

[ 12.8¢°  -18.9e™* ]
16.7s+1  21s+1
6.6e > -19.4e*
110.9s+1 14.4s+1 |

G(s)=

OR

Q8) Discuss on design of decentralized control system for two input two output
process with [16]

d Relatveganarray (RGA)
b) Decoupler design.
c) Controller design using modified transfer functions.

Q9) List different methodsfor determination of PID Controller settings. Determine
PID structureand itssettingsfor FOPDT model using direct synthesis method.
[18]

OR

Q10) @ Explain Smith predictor technique for compensation of delay time of
processes. [9]

b) With neat block diagram, discuss on model predictive controller and
giveitsadvantages. [9]
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[5927]-193
B.E. (Instrumentation & Control)
PROJECT ENGINEERING & MANAGEMENT
(2015 Pattern) (Semester - |) (406262)
Time : 2% Hourg] [Max. Marks : 70

I nstructions to the candidates :

1)
2)
3)
4)

Ql) &
b)

Q2) &)
b)

Q3) a)

b)

Q4) &)
b)

Q5) &)

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
Neat diagrams must be drawn wherever necessary.

Figures to the right side indicate full marks.

Assume Suitable data if necessary.

Discussthe life cycle of project. [9]

Define the scope, team building, controlling, directing for project

management. [9]
OR

What is project? What are the types of projects. [9]

Discuss SOW, WBS and Milestone scheduling with respect to small

automation project. [9]

For a research project, which network will you prefer (GERT, PERT,

CPM)?Why? [5]

Discuss Vendor Pre Qualification Evaluation process. [9]
OR

What are types of tenders? Discussin detail. [9]

What is bidding? Discuss the factors considered for bid evaluation. [5]

Discuss importance of PFD. What is material balance sheet? Discuss
the contents of material balance sheet. [8]

Draw aP & | diagram of heat exchanger. [8]
1. Consider steam temperature and pressure control
2. Feed flow control

P.T.O.



Q6) a)

b)

Q7) 8
b)

Q8) a

b)

Q9) 8

b)

Q10)a)

b)

OR
What are Instrument specification sheets? Write its significance. Which

|SA standard is used to prepareit? [8]
What are the FEED documents? Discussin detail Plant and piping layouts
n. [8]
Discuss the hookup diagram with example. [8]
What are the various types of cables? Discuss the selection criteria for
cable. [8]
OR
Write the significance of any 4 ISA standards: ISA S-5.1, 5.2, 5.3, 5.4,
5.5 and S-20. [8]
What isBOM and MBOM ? Write the differences. [8]

Write the Panel testing Procedure and its required documentation. [9]

What are the various activities performed during Installation and
commissioning? Mansion the documents required during these activities.

[9]
OR

What are the SAT, FAT and CAT? Write the sample FAT for control
panel. [9]

Discuss cold and hot commissioning? What are documents required
duringit. [9]
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PA-310

Time: 2% Hourg]

[Total No. of Pages: 2
[5927]-194

B.E. (Instrumentation & Control)
COMPUTER TECHNIQUES& APPLICATIONS
(2015 Pattern) (Semester-1) (406263)

[Max. Marks: 70

I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) a

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

Figuresto the right side indicate full marks.

Use of Calculators is allowed.

Assume Suitable data if necessary.

Assume you have the following processes to execute with one proces-

sor, arriving in the order listed below. [9]
Process Arrivdtime  Bursttime

P, 0 7

P, 2 4

P, 4 1

P 5 4

Draw a Gantt chart illustrating the execution of the processes using FCFS
scheduling. What isthe average waiting time & averageturnaround time?

b)

Q2) &)
b)

Q3) 8
b)

Q4) @)
b)

Explain the difference between logical & physical addresses. [9]
OR
With neat diagram explain overlays. [9]
Explain the methods of Deadlock prevention. [9]
Explain any two directory structuresin file management system. [9]
Explain thefollowing with respect to networks [9]
)  WAN
i)  Tree Topology.
OR
Write anote on. Demand paging. [9]
List the configuration details of GPIB & its advantages. [9]

PT.O.



Q5) a)
b)

Q6) a)
b)

Q7) 8
b)

Q3) a)

b)

Q9) a
b)

Q10)a)
b)

Explain different typesof real time operating systemsin detail. [6]

State the advantages & disadvantages of data parallelism. [6]

Differentiate lossless & lossy data compression. [6]
OR

Explaintheinterruptsin real time operating systems. [6]

Explain the concept of intertask dependency in parallel computers.  [6]

Design a Huffman code for a source that puts out symbols9,, 9,,9, & 9,
with their respective probabilities of occuranceas0.1, 0.3,0.2 & 0.4. [6]

What is software debugging? Explain any two debugging techniques.[ 8]

Write a short on Software Maintenance. [8]
OR

Explain white box & black box testing. Discuss advantages & disadvan-

tages of each. [8]

What isvalidation testing? Explain in detail. [8]

Explain which are processes reg. in software development life cycle. [8]

Explain linear sequential model in detail. [8]
OR
Explain the stepsin software design. [8]

Explain theincremental model in software development lifecycle.  [8]
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Total No. of Questions: 10] SEAT No. :

PA-311 [Total No. of Pages: 2
[5927]-195
B.E. (Instrumentation & Control)
INDUSTRIAL INTERNET OF THINGS
(2015 Pattern) (Semester - 1) (Elective- 1) (406264A)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) All questions are compulsory.

2) Neat diagram must be drawn wherever necessary.

3) Figures to the right indicate full marks

4) Use of electronic Pocket calculator is allowed.

5) Assume suitable data if necessary.

Q1) @ ExplanlOT level 1 withexample. [9]
b) Discussthe challengesinl1OT. [9]

OR
Q2) @ What do you mean by GPIO? State advantages of it. [9]
b) Explain Class B addressing in IP Protocol, [9]
Q3) @ ExplanlOT level 3with example. [9]
b) Explain MediaAccess Control Layer [9]

OR
Q4) Explain M2M architecturein detail. [10]
Q5) @ Explain FOG computingin brief. [8]
b) Explainroll of software agent. [8]

OR
Q6) @ Explainuser centricidentity management. [8]
b) Explainfederated identity management. [8]

P.T.O.



Q7) 8
b)

Q3) 8
b)

Q9) 8
b)

Q10)a)
b)

Explain work capability based access control system. [8]

Why Security Management is necessary in |OT? Explain. [8]
OR

Explain FP7 icore access framework. [8]

Explain Vulnerabilitiesof 1OT. [8]

How 10T can be employed to maintain infrastructure of any industry?9]

In aresidential complex, it isrequired to implement the IOT system for
Fire security. Suggest a |OT architecture, platform required with neat

diagram. [9]
OR
Explain big dataand visualizationin 1OT. [9]
Explain 1OT in building management system. [9]
ClC o
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Total No. of Questions: 12] SEAT No. :

PA-312 [Total No. of Pages: 2
[5927]-196
B.E. (Instru. & Control)
ELECTRICAL DRIVES
(2015 Pattern) (Semester - |) (Elective - 1) (406264B)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) All questions are compulsory.

2) Neat diagram must be drawn wherever necessary.

3) Figures to the right indicate full marks

4) Use of electronic Pocket calculator is allowed.

5) Assume suitable data if necessary.

Q1) & ExplainACdrivewithblock diagram. [9]
b) Explain the working of ward leonard method of speed control. [9]

OR
Q2) @ Discussthefunctions of different parts of drive. [5]
b) Writeashort note on need of drivein textile mill application. [5]
Q3) @ Explainwithdiagram the Load-quadratal diagram of drive [9]

b) Explaintheworking of half wave controlled rectifier withdiagram. [5]
OR

Q4) Explainall thefivetypes of chopperswith waveforms. [10]

Q5) Explainwith block diagram the speed setpoint processing in 6RA70 drive.[9]
OR
Q6) Explainthe stepsfor quick commissioning of 6RA 70 drive. [9]

P.T.O.



Q7) Write short noteon:

a  Speed control methods for DC motor (Any 2) [4]
b) Speed and torque characteristics of DC motor [4]
OR
Q8) List the parameters which required for selecting a drive for any particular
application. [8]
Q9) @ Explaintheconstructionand working of aVFD. Alsolist 5 manufacturers
of VFD. Give at |least one example of VFD. [10]
b)  Write short note on speed and torque characteristics of induction motor.
[7]
OR
Q10)a) Explainthe procedure for interfacing aVVFD to ainduction motor. [10]
b) Explain the concept of servo drive. [7]
Q11)a) Explaintheworking of tractiondrive. [8]
b)  Write short note on :
)  Kando system [4]
ii)  Speed time curvefor train movement. [4]
OR
Q12)a) Writeshort noteon : [8]
1)  Solar powered drives
ii) Battery operated drives
b) Differentiate between AC and DC traction systems. [8]
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Total No. of Questions: 10] SEAT No. :

PA-313 [Total No. of Pages: 2
[5927]-197
B.E. (Instrumentation & Control) (Semester - 1)
ADVANCED DIGITAL SIGNAL PROCESSING
(2015 Pattern) (Elective - 1) (406264C)
Time : 2% Hours] [Max. Marks : 70

I nstructions to the candidates :

1)
2)
3)
4)

Ql) &
b)

Q2) &)
b)

Q3) &)
b)

Q4) &)
b)

Q5) a)

b)

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

Use of Non- programmable Calculator is allowed.

Assume suitable data if necessary.

Explainthe multi-rate signal processingin brief. [9]

Explainthe structures of multi-rate signal processing in detail. [9]
OR

Explain discretetimerandom signals. [9]

Explain theforward and backward linear prediction. [9]

Explain spectral factorization in Stochastic Processes. [9]

Explain in brief the models of stochastic processes. [9]
OR

Explainin brief the Periodogramm-based nonparametric methods. [6]

Explainin brief the Yule - Walker equation and it’s solution. [4]

Explainthe application of adaptivefiltering in noise and echo cancellation.
[12]

Write a short note on LM S agorithm. [6]

P.T.O.



Q6) 8
b)

Q7) 8
b)

Q8) &)
b)

Q9) 8

b)

Q10)a)

b)

OR

Explainin detail the applications of homomorphic deconvolution. [10]

State and explain the properties of complex-spectrum. [8]

Explainin detail fixed point DSP processor. [8]

Explainin detail the sailent features of DSP processor. [8]
OR

With neat diagram explain the architecture of DSP processor. [10]

Explain the bus architecture memory of DSP processor. [6]

What is a need of frequency analysis. Explain the Short Time Fourier

Transform. [8]
Explainthefilter banks concept in wavelet transform. [8]
OR
Distinguish between Fourier Transform and Short Time Fourier
Transform. [8]
Write a short note on Continuous Wavelet Transform. [8]
oo
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PA-314 [Total No. of Pages: 2

[5927]-198
B.E (Instrumentation & Control)
ADVANCED BIOMEDICAL INSTRUMENTATION

(2015 Pattern) (Semester - 1) (406264D) (Elective - )
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto right side indicate full marks.

4) Assume Suitable data, if necessary.

Q1) @ WhatisanBiotelemetry? Enlist various applicationsof biotelemetry. [ 6]
b) What isthe necessity of pacemaker? List out Varioustypesof pacemaker

with respect to its use. [4]
OR
Q2) & What isan Autoanlyser? Draw a neat labelled block diagram of Auto
analyser. [6]
b) Explain monopolar and Bipolar modes of ESU? [4]

Q3) @ Draw block diagram and enlist thefront panel controlsof x- ray machine.

What are the drawbacks of X- Ray imaging? [6]
b) What isfibrillation state of heart? What isdefibrillator? [4]
OR
Q4) @ Discuss Hounsfield no. in CT scan. [5]

b) Elaborate on various methods of image reconstruction in CT scanning.

[5]

Q5) @ Whatisradionuclideimaging? Explainhow it isadvantageousthan other

mode of imaging. [5]

b) Explainthe photo-annihilation processin PET. [9]

c) Explaintheoperating principleof Ultrasoundimaging. [8]
OR

P.T.O.



Q6) &)
b)

Q7) 8
b)

Q3) 8
b)

Q9) g

b)

Q10)a)

b)

Explain A scan Mode ultrasonography? [10]
Explain the acoustic impedance with respect to Ultrasound imaging. [ 8]

Explain different applications of LASER inthefield of dermatology.[8]

What is an endoscope? Explain the general construction with the help of
aneat diagram. [8]

OR
Explain thermal and non thermal interaction of tissuewith LASER. [10]

Explain Conventional heat therapy? Explain high frequency heat therapy
concept. [6]

Defineorthrosisand prosthesi s concepts used in rehabilitation engineering.
List out two example of Each. Brief out Main types of frame design in

connection withwheel chair. [8]
Explain four critical performance factors in wheel design to optimize
interaction of wheel with ground. [8]
OR
Draw and explain the structure of nephron thus process of urin formation
in nephron. [8]
Explain in detail parallel plate (KIIL Kidney) dialysers used for
hemodiayss. [8]
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Total No. of Questions: 10] SEAT No. :
PA-315

[Total No. of Pages: 3

[5927]-199
B.E (Instrumentation & Control)
DIGITAL CONTROL SYSTEMS

(2015 Pattern) (Semester - I) (Elective - |) (406264E)

Time: 2%2Hours]

I nstructions to the candidates:

1)
2)
3)
4)

Ql) g

b)

Q2) g
b)

Q3) 8
b)

Q4) g
b)

Solve Q.1 or Q.2, Q.3 0or Q.4, Q.50r Q.6, Q.7 or Q.8, Q.9 or Q.10.
Neat diagrams must be drawn wherever necessary.

Use of Non-programable Calculator is allowed

Assume Suitable data jf necessary.

[Max. Marks: 70

With neat diagram explain the building blocks of discrete time control

system.

Give the advantages of discrete time control system.
OR

Explain the sampling theorem.

Explainin brief the sample and hold circuit.

Derive the model of a zero order hold from the first principles.

Compare analog system and discrete system.
OR
Explain the concept of ringing of poles?

What are the salient features of the dead beat controller?

[6]
[4]

[6]
[4]

[6]
[4]

[6]
[4]

P.T.O.



Q5) @ ALTI system with the state equation, [6]

x(kK+D | | 0 1| x(k)

X(k+D| [0 -2 %(K)
Compute the solution of the homogeneous equation assuming theinitial
state vector

x(0) = Lﬂ

b) Diagonalisethe plant matrix for the system having the state equation as,

[12]
0O 1 O 0
X(k+2)={0 0 1 [x(k)+|O0 u(k)
0O 04 03 1

Find the diagonal matrix also.
OR

Q6) @ Find the state model for the given transfer function using cascade
programming and parallel programming. Draw the state diagram al so.

[12]
Y(2) Z+6
R(z) Zz°+14z+48
b) Explainin brief the Cayley-Hamilton theorem. [6]

Q7) @ Definestate controllability, state observability and output controllability.
[6]

b) Findthestate controllability, state observability and output controllability

for the given system. [10]

0o 1 0
x(k+1)={_25 _Jx(kﬂm u (K

y(k) =[3 3] x(K)
OR
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Q8) @ Write short noteson: [8]
) State Observers.
i) StateVariablefeedback gain matrix.

b) Find the state feedback gain matrix for the system so that it exhibits a
deadbeat response, [8]

x(k +1) = {_24 _11} x(K) + mu(k)

Q9) For a system with the state equation as, x(k+1) = Gx(k) + Hu(k), determine
the control sequence to minimize the given performance index, Also find J

min

[16]
1 2 1 5 2
J = E[x(O)] +§Z[x (K)+U?(K) |
G = 03679
H = 06321
X0 = 1
OR

Q10)For a system with the state equation as, x(k+1) = Gx(k) + Hu(k), find the
control sequence, u(k) =—Kx(K), such that to minimizethe given performance
index. [16]

3= Y[R+ ]

k=0

G = 03679
H = 06321
G
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PA-120 [Total No. of Pages: 2
[5927]-2

B.E. (Automobile Engineering)
ALTERNATIVE FUELSAND EMISSION CONTROL
(2015 Pattern) (Semester-1) (416489)

Time: 2% Hourg] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4 Q50r Q6, Q.70r Q.8 Q.9 or Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume Suitable data, if necessary.

Q1) @ Explaintheeffectsand importance of fuel propertiesinIC engine.  [5]

b) Anayzetheneed of aternativefuelsinIC engine. [9]
OR
Q2) @ Discussthe LPG asalternativefuel for gasoline engine. [9]
b) Comparethe propertiesof ethanol and methanol asan alternativefuel for
IC engine. [9]
Q3) @ Explaintheduel fuel technology with following points. [9]

1)  Working principle
i)  Advantages and disadvantages
b) Justify the mgjor cause'sformation of NOx emissioninIC engine. [5]
OR
Q4) @ Suggest the various cause's formation of HC emissionin Sl engine. [5]
b) Explainthe production method of biodiesel fuel with help of flow chart.[5]

Q5) @) Explainwith neat sketch constructional and operational featuresof (NDIR)

for measurement of CO concentration. [8]

b) Describethe Bharat stage emission standard normsfor two wheelersand

threewhedlers. [8]
OR

Q6) @ Explain with neat sketch constructional and operational features
Chemiluminescence analyzer (CLA) for measurement of NOXx

concentration. [8]
b) What are the types of diesel smoke? Explain smoke measurement
techniquein detail. [8]

PT.O.



Q7) 8
b)

Q8) 8
b)

Q9) &)

b)

Q10)a)

b)

[5927]-2

Explainin detail evaporative emission control systemfor Sl engine. [8]

Explain the construction and working of exhaust gasrecirculation system
with neat sketch. [8]

OR
Justify the role of compression ratio on Sl engine emissions control. [8]
Draw and explain neat layout of CRDI fuel systemin Cl engine. [8]

Analyze the effect of fuel injection variables on Cl engine emission
control. [6]

Explainthevarioustypesof sensor used in electronic fuel injection system.
[6]

Describe the function of catalytic convertor with itsclassification.  [6]

OR
Explain the characteristics and advantages of metal monoliths catalyst
meterids. [6]
Classify and explain the PM reduction techniquesin Cl engine. [6]

Explain the construction and functions of wash coat in catal ytic converter.

[6]



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

PA-137 [Total No. of Pages: 2
[5927]-20

B.E. (Chemical)
CHEMICAL REACTION ENGINEERING - 11
(2015 Pattern) (Semester-1) (409342)

Time: 2% Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor2 Q3or Q4 Q50r Q.6 Q.70r Q8 Q.9o0r Q.10.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

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

5) Assume suitable data, if necessary.

Q1) Derive and expression for time and conversion for Chemical reaction control

of spherical particle of unchanginginsize. [10]

OR
Q2) @ Explainthecontrolling stepsfor fluid-particlereaction [9]
b) Discussthefilm conversion parameter [9]

Q3) Describethe masstransfer and kinetic regimesinfluid-fluidreaction.  [10]

OR
Q4) Explain the pore volume distibution in methods. [10]
Q5) @) Explainthe surface diffusionin porous catalysts. [6]
b) Deriveanexpressionfor diffusion of gaseousin singlecylindrical pore of
catalyst. [10]

OR

Q6) The ethylene stream is fed to the reactor in which the catalyst is poisoned by
acetylene. The ethyleneis prepared by catalytically dehydrogenating ethane.
Thefirst order reaction are:

C2H6— - C2H6— - C2H2
for one catalyst k1/k3 = 16. It is suspected that interpallet diffusion strongly
retards both dehydrogenation. Estimate the potential improvement in selectivity
If diffusion resistance could be eliminated. Makethe estimate for concentration
ratio (CB/CA)b = 1. Neglect differencesin De between ethane and ethylene.
[16]

PT.O.



Q7) The catalytic reaction A—4R is studied in a plug flow reactor using various
amounts of catalyst and 20 lit/hr of pure A feed at 3.2 atm and 117°C.
The concentration of A in the effluent stream is recorded for the various
runs as follows:

Run 1 2 3 4 5
Catalyst Used, kg| 0.02 0.04 0.08 0.12 0.16
CA, out, mol/lit 0.074 0.06 0.044 0.035 0.029

Find arate equation for thisreaction, using theintegral method of analysis.[16]

OR

Q8) The 2nd order reaction A—R is studied in an experimental recycle reactor

with very large recycleratio. The data recorded as follows:

Void volume of reactor=1 lit.,, Amount of catalyst used=3 gm, Feed to the
reactor: vo =1 lit/hr, with CAo =2 mol/lit., Concentration of A in exit stream
(CAout) =0.5mal/lit.

a)
b)

Q9) &)
b)

Q10)a)
b)

Find the rate constant for this reaction

Calculatethe amount of catalyst needed in apacked bed reactor to achieve
80% conversion for feed to the reactor. vo=1000 lit/hr and CAo=1 mol/lit

Derivethe M-M Kinetic equation.
Give the design of Fixed bed reactor.
OR

Givethe design of Slurry reactor.

Explain the special featuresof M-M kinetic equation.

[5927]-20 2
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[9]



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

PA-316 [Total No. of Pages: 2

[5927]-200
B. E. (Instrumentation & Control)
SMART & WIRELESSINSTRUMENTATION
(2015 Pattern) (Semester - |) (Elective-11) (406265A)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g

b)

Q2) a)

b)

Q3) &)

b)

Q4) a)

b)

Answer Q.1 or Q.2, Q.3 0or Q.4,Q.50r Q.6, Q.7 or Q.8, Q.9 or Q.10.
Neat diagrams must be drawn wherever necessary.

Figuresto the right indicates full marks.

Use of calculator is allowed.

Assume suitable data, if necessary.

Why Decentralized Management system is used instead of centralize

system in WSN? Justify [9]

Can you explain what happens when you select multi hope instead of

single hope network system in wireless sensor network? [9]
OR

Summarizethefollowing termrelated to WSN: [5]

)  Sensor field

i) Sensor Node
i)  Processing

Develop design entry to design verification by FPGA node architecture.

[5]

Suggest suitable node architecturein which full duplex and short distance
Isuse. Justify it? [9]

Analyze Channel encoding used inwirelessdigital communication. [5]

OR
Analyzethe necessity of modulation inwirelessdigital communication?
Also Justify AM, FM and PM modulation techniques. [5]
Elaborate source encoding and efficiency of a source encoder. [9]

PT.O.



Q5) a)

b)

Q6) &)
b)

Q7) &

b)

Q8) a)

b)

Q9) &)
b)

Q10)a)

b)

Select suitable microcontroller for Structural health monitoring. Justify
with neat sketch. [8]

Can microcontroller isused in WSN? Elaborate with suitable example.

[8]

OR
[llustrate types of wireless networks used in Zigbee. [8]
Suggest suitable wireless communication device as per |EEE 802.15.4.
for Greenhouse monitoring. Elaborate with neat sketch. [8]
Elaborate energy harvesting form vibration. [8]

Justify with neat sketch how PV cell worksin Solar batteries. [10]

OR
Illustrate the different energy harvesting techniques? Explain Thermal
energy harvesting. [8]
Elaborate RF energy harvesting for WSN. [10]

Dramatically show how magnetic sensor isused in traffic control.  [8]

What arethe basi ¢ processing componentsof theartificial retina? Justify it

(8]
OR

Analyze Global and L ocal inspection technique used in Structural Health
Monitoring. [8]

Justify Single Damage Detection and Multiple Damage Detection Using
Natural Frequencies. [8]
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PA-317 [Total No. of Pages: 2
[5927]-201

B. E. (Instrumentation & Control)
INSTRUMENTATIONAND CONTROL FOR POWER PLANTS
(2015 Pattern) (Semester - 1) (Elective-11) (406265B)

Time: 2%2Hoursg| [Max. Marks: 70

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

Q1) Discusstherole of automation in coal handling plant in thermal power plant?
What if coal is not uniformly pulverized, how will it affect in combustion
chamber? Elaborate. [3+3=6]

OR

Q2) Discuss the sensors used for the measurement of feed water flow, air flow,
steam flow, coa flow, steam pressure and steam temperature. (1 mark for

each sensor) [6]
Q3) How will the efficiency of combustion will affect with insufficient air and
excessair. Explain with graph. [8]
OR
Q4) Which factors are considered in automation of lubrication system? Draw and
discuss automation required in lubrication. [8]
Q5) Explainthedetail Electro-hydraulic governor system [6]
OR

Q6) Write the need of fault tolerant control system in thermal power plants.  [6]

Q7) @ Discussthe power generation by nuclear power plant in detail. Explain

the different terminologiesin nuclear power plant. [8]
b) What arethetypes of reactors? Explain in detail. [8]
OR

PT.O.



Q8) a)

b)

Q9) &)
b)

Q10)a)
b)

Qll)a)
b)

Q12)a)
b)

Discuss the terms:. Atomic Structure, isotopes, Radioactivity, Basics of
fission reaction, Moderation. [8]

Write short notes on

1) Safety Practicesin Indian NPPS,

2) Radiological Protection to workers and public. [8]
Draw and discuss P & | diagram for Nuclear power Plant. [8]

Describe Safety in nuclear power plant, reliability aspectsin nuclear plant.
[10]

OR
Elaborate the instrumentation used in nuclear reactor. [9]

Write ashort note on radiations detection instruments and process sensors

for nuclear power plants. [9]
What istherole of safety system in hydro power plant. [8]
How does the regulation & monitoring of voltage & frequency of outpu
power isdonein hydro-electric power plant? [8]
OR
Explainthe governing systemin hydro power plant in detail. [8]
How can we use Distributed control and SCADA solution to improve
reliability. [8]
> S
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PA-318 [Total No. of Pages: 2
[5927]-202

B.E. (Instrumentation & Control)
AUTOMOTIVEINSTRUMENTATION
(2015 Pattern) (Semester - I) (406265C) (Elective- 11)

Time: 2%2Hoursg| [Max. Marks: 70

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

Q1) Elaborate on board diagnostic systemsin automobile [6]
OR
Q2) Draw and explain battery charging system in automobiles. [6]
Q3) Writein details on exhaust emission control. [8]
OR
Q4) What is Lambada control ? Elaborate in detail ed. [8]
Q5) Explain throttle position sensor used in automobiles. [6]
OR
Q6) What are the different methods to measure vehicle speed? [6]
Q7) @ Differentiate between ABS and ASR control methods. [8]
b) WhatisASR inautomobiles? Explainin brief. [8]
OR
Q8) @ What do you mean by wiring harness in automobiles? [8]
b) Why iscruise control needed in automobile? [8]

PT.O.



Q9) a)
b)

Q10)a)
b)

Qll)a)
b)

Q12)a)

b)

What do you mean by RPAS? Explain in detailed. [8]
Elaborate on air bag technology. [8]
OR

Explain electronically controlled doors & windowsin automobile. [8]

Write ashort note on Lightning system used in automobiles [8]

Explain Automatic Driver Assist Systemsin detailed. [9]

What isthe difference between hybrid vehicles and internal combustion

vehicles? [9]
OR

What isthe most important component in Electric vehicle development?

[9]

What isthe difference betweeninternal combustion vehiclesand el ectric
vehicles? [9]
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[5927]-203

B. E. (Instrumentation & Control)
OPTO-ELECTRONICSINSTRUMENTATION
(2015 Pattern) (Semester - |) (406265D) (Elective-11)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4 Q50r Q6, Q.70r Q.8 Q.9 or Q.10.
2) Neat diagrams must be drawn whenever necessary.
3) Figuresto theright indicates full marks.
4) Assume suitable data, if necessary.

Q1) @ Enlist thevarioustypes of Splices. [6]
b) Write anote on Ray theory of transmission. [4]

OR
Q2) @ Definefollowingterms [6]

1)  Numerical Aperture
i)  Acceptance Angle

i) Critical Angle
b) Explainwith diagram Fiber Optic Gyroscope. [4]
Q3) @ Explainwith neat sketch optical fiber for Level measurement. [9]

b) Anoptical link isto be designed to operate over an 8-km length without
repeater. [9]

The rise time of the chosen components are:
Source: 8 ns,
Fiber : Intermodal 15ns/km,
Intramodal : 1ngkm,
Detector : 6ns,

From the system rise time considerations estimate the maximum bit rate
that may be achieved on the link using NRZ code

OR
PT.O.



Q4) a)
b)

Q5) a)

b)

Q6) a)
b)

Q7) a)
b)

Q8) &)

b)

Q9) a)
b)

Q10)a)

b)

Enlist thelossesin Fiber cable. [9]
Draw and explain with neat sketch steps of Manufacturing of optical

fiber. [5]
List out thetypesof LASER. Explainindetail Threelevel and four level
lasers, [8]

What isHol ography? Explain theworking principle Holography.  [8]

OR
Write anote on: Q-Switching. [8]
Explain with neat sketch of LASER interferometry. List the applications
of LASER interferometry. [8]
Explainin brief what are the Analog Arithmetic Operationsin optics.[8]
Explainindetail integrated optical devics. [8]
OR
List out the advantages of Integrated optics system. List the Integrated
optical devices. [8]

What is Optical Amplifier? Explainthe applicationsof Optical amplifier.
[8]
Explain with block diagram Optical Power Meter. [9]

List the applications of Optical Time Domain Refractrometer (OTDR)
and list the advantages of OTDR. [9]

OR

Explainwith block diagram working principal of Fiber Optical Numerical
Aperture M easurement. [9]

Explain the Optical Computing concept w.r.t. following points: [9]

)  Concept
i) Gates
i) Switch
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[5927]-204

B.E. (Instrumentation & Control)
SOFT COMPUTING
(2015 Pattern) (Semester - |) (406265E) (Elective-11)

Time: 2%2Hoursg| [Max. Marks: 70

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

Q1) @ Whatisdifference between perception and convergence rule? [5]
b) What aretheArtificial Neuron and its model ? [5]

OR
Q2) @ Explanwithexamplewhat arerecurrent networks? [9]
b) Explain Auto-associative and hetro-associative memory. [9]

Q3)a What are advantages and disadvantages of back propagation learning

methods? [9]
b) Explain perception model with aplication. [9]

OR
Q4) @ What arethefactorsthat effect of learning rule co-efficient? [9]
b) Elaborate on back propagation algorithm. [9]
Q5) @ Explain how fuzzy crisp conversion is done? [6]
b) Write a short note on the properties of fuzzy sets. [6]

OR

PT.O.



Q6) a)
b)

Q7) &)
b)

Q8) &)
b)

Q9) a)

b)

Q10)a)
b)

Ql1)a)
b)

Q12)a)

b)

What isfuzzy set theory? Explain with application. [6]

Differentiate between Fuzzy and Crisp relations. [6]

Explaininterferenceinfuzzy logic. [7]

Write ashort note on Fuzzifications and Defuzzifications. [6]
OR

Explain with examplethefuzzy if-thenrules. [7]

What arefuzzy controllers? Give example. [6]

Differentiate between static and dynamic properties of fuzzy controller.

[6]

Draw and explain basic construction of fuzzy controller. [6]
OR

What istherole of Fuzzy setsin commercial products? [6]

Explainin brief how fuzzy control is used for smart cars. [6]

How are rules constructed by self-learning in fuzzy controller? [6]

Explain Fuzzified RBF network based self-learning controllers. [9]
What are system structures? [2]
OR

Explain hybrid neural network based Fuzzy controller with self-learning
teacher. [7]

Elaborate on unified approximate reasoning approach in neuro fuzzy
systems. [6]
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[5927]-205
B.E (Instrumentation & Control)
PROCESS INSTRUMENTATION

(2015 Pattern) (Semester - 1) (406268)

Time: 2%2Hour] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7or Q8, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume Suitable data if necessary.

5) Use of calculator is allowed.

Q1) Listsafety interlocksin boilers. Develop air to fuel ratio control in boiler.[10]
OR

Q2) Comment on Shrink and swell effect in boilers. Develop three element drum
level control inboiler. [10]

Q3) @ Identify processvariables, classify input and output variables, determine
control objectives and appropriate manipulated variablesfor distillation

column. [4]
b) Develop cascade control strategy for steam heater. [6]

OR
Q4) @ Comment on optimization of Boiler Operation. [4]
b) Develop feedback control strategy for pressure control in distillation
column. [6]

Q5) @ Identify process variables, disturbance variables and output variablesin
Evaporators. State objectives of evaporators, identify control variables

and select proper manipulated variablesto control it. [8]
b) Develop feedback control strategy for control of product quality in
Evaporators. [8]

OR

P.T.O.



Q6) &)

b)

Q7) 8
b)

Q3) 8

b)

Q9) 8
b)

Q10)a)
b)

Develop cascade control strategy for temperature control inrotary dryer.
[10]

Elaborate issues in control of evaporators from safety point of view.[6]

Develop endpoint detection control in batch reactors. [10]

Explainin brief recipe management in batch reactors. [8]
OR

Design ratio control strategy for maintain reactantsin exothermic reactors.

[10]

Develop temperature on temperature cascade control strategy for

exothermic reactors. [8]

Comment on surge phenomenon in compressors. [8]

Develop anti-surge control system for compressors. [8]
OR

Develop on-off control system for compressors. [6]

Develop on-off level control for dual pump station. [10]
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[5927] - 206
B.E. (Instrumentation & Control)
INDUSTRIAL AUTOMATION
(2015 Pattern) (Semester - 11) (406269)
Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:

1)
2)
3)
4)

Ql) 8
b)

Q2) 8
b)

Q3) g
b)

Q4) &)
b)

Q35) 8
b)

Q6) a)

b)

Q7) &
b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8, Q.9 or Q.10.
Draw a neat diagrams wherever necessary.

Figuresto the right indicate full marks.

Assume Suitable data if necessary.

What istherole of Automation inindustries? [6]
Compare PLC & SCADA on the basis of performance criteria. [4]
OR
Explain OSI/1SO reference model in communication system. [6]
Explain the general objective of automation. [4]
Explain HART protocol with reference to OSI model. [6]
Write the OPC for process control. [4]
OR
Write short note on communication standard R$485. [6]
List the various command used in HART. [4]
Explaintherole of PLC in SCADA system. [8]
Write short note on SCADA. Enlist topologies of SCADA. [8]
OR
Explain the procedure for interfacing a PL C with SCADA system using
different communication protocols. [8]
Describe how DCS supports ERP. [8]
Explain the hierarchical structure of DCSin detall. [10]
Explainin brief alarm management systemin DCS. [8]
OR

PT.O.



Q8) &)
b)

Q9) 8
b)

Q10)a)
b)

Explain main component of DCS system. [10]
Explain the need of security & user access management in DCS system.

[8]

OR
With the help of Block diagram, explain “ESD system”. [8]
Explain the importance of Process Hazard Analysis (PHA) & Hazard
and Operability Study (Hazop). [8]
OR
Write short note on safety integrity level (SIL). [8]
What are |IEC 61511 standards for functional safety. [8]
X X XX
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B.E. (Instrumentation and Control)
BUILDINGAUTOMATION
(2015 Pattern) (Semester-11) (406270-A) (Elective-l11)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4 Q50r Q6Q.70r Q.8 Q.90r Q.10.

2) Neat diagrams must be drawn wherver necessary.

3) Figuresto theright side indicate full marks.

4) Use of calculator is allowed.

5) Assume suitable data if necessary.

Q1) @ Justify how Field level components, Direct Digital Control (DDC),
Supervisory Controller, and Operator Workstation (OWS) worksin BAS.

[5]
b) Differentiate BA Cnet, LON, Profibus and Modbus protocol [9]

OR

Q2) @ Draw anddiscussarchitecture of Intelligent (Integrated) building system.
[5]
b) Summarize the term: Humidity, Specific Humidity, Relative Humidity,

Dew point, Saturation point [9]
Q3) @ AnayzeDry bulb & Wet bulb temperature with neat sketch., [9]
b) Diagrammatically show how ozonisationand UV treatment usedin BAS
system. Justify. [5]

OR
Q4) @ Draw & explainAir handling unit and their components. [9]

b) Elaborate concept of Variable Air Volume (VAV) system and their types.
[5]

Q5) @ Compareair cooled chiller and water cooled chiller [8]
b) Elaboratewith neat sketch mechanical configuration of different typesof
components used in refrigeration cycle [8]

OR

PT.O.



Q6) a)
b)

Q7) 8
b)
Q3) 8

b)

Q9) 8

b)

Q10)a)

b)

Differentiate between water tube and fire tube boilers? [8]
Explain Battery calculationsfor FAS system with an example. [8]
Classify firealarm system and explainin detail [8]

Justify Important Codes- NFPA72, 1S 2189, BS 5839 with example [10]

OR
Elaborate SLC wiring and itsclassification in detail [8]
Explain fire detection system with its components? [10]

Elaborate Concepts of Access Control System & explain its components
[8]

Explain video Analytics and Cameraconnectivity. [8]

OR

With neat sketch explain architecture of CCTV System and types of
Camera. [8]

Explainin details different types of Camera & their usein CCTV based
Surveillance system. [8]

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

PA-324

[ 5927]-208 [Total No. of Pages: 2
B.E. (Instrumentation & Control)
ROBOTICSANDAUTOMATION
(2015 Patter n) (Semester-11) (Elective-111) (406270B)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)

3)
4)

Ql) 8
b)

Q2) g
b)

Q3) 8

b)

Q4) 8

b)

Q5) 8
b)

Answer Q.No. 1 or Q2, Q. No.3 or Q4, Q. No. 5 or Q6, Q.No. 7 or Q8, Q.No.9 or
Q10, Q. No. 11 or Q12.

Neat diagrams must be drawn wherever necesary.
Figuresto theright side indicate full marks.
Assume suitable data, if necessary.

State any three important characteristics of robots. [3]

With an example, elaborate importance of cycle time (state in 6-to-10

lines) [3]
OR

What are different components of robot-el ectric-drive system? [3]

Elaborate Return on Investment (ROI) concept in robotics. [3]

Draw atypical machine-vision-robot system architecture. Show different
components (at least 5 in which only one can be sensor) [4]

Which different aspects can be computed with robot vision systems?
Mention minimum five aspectsthat are captured by vision system. [4]

OR
What isdifference betweenlow level and highlevel machinevision system?

[4]
Which different algorithms are used for image segmentation or edge

detection? Elaboratet. [4]

Differentiate between forward and inverse kinematics. [3]

Which are different matrices used in robot manipulator dynamics?

Elaborate them. [3]
OR

PT.O.



Q6) a)
b)

Q7) 8

b)

Q3) 8

b)
Q9) g
b)

Q10)a)
b)

Ql1)a)

b)

Q12)a)
b)

Elaborate a position control system for robots. [3]
Elaborate a force control system for robots. [3]

How different commands/ steps help to simulate robots programs? Give
an example. [8]
Explainthe motion interpolation in robot programming. [8]

OR
What do you mean by Jacobian work envelope? Elaborate with example

[8]

What isdynamic stabilization? Explainin brief. [8]

How is motion control achieved in mobile robots? [8]

What is cognition path planning in mobile robots? [8]
OR

Draw and explain basic control scheme for mobile robots? [8]

Explainin detail perceptionin the control scheme used in mobile robots.

[8]

Explain the different part presentation methods in robotic assembly

automation. [9]

Explain robotic application in continuous arc welding. [9]
OR

What isRemote Centre Compliance (RCC)? Explainitssignificance. [9]

How isinspection automation done in robot assembly? [9]

& B ¥
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Total No. of Questions: 8] SEAT No. :

PA-325

[ 5927]_209 [Total No. of Pages: 2
B.E. (Instrumentation & Control Engineering)
ENVIRONMENTAL INSTRUMENTATION

(2015 Pattern) (Semester-11) (Elective-111) (406270C)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1

2)
3)
4)

Ql) g

b)

Q2) g

b)

Q3) g

b)

Attempt Q.No. 1 or Q.No. 2, Q.No. 3 or Q.No. 4, Q.No. 5 or Q.No. 6, Q. No.
70or Q.No. 8

Neat diagrams must be drawn wherever necessary.
Figuresto theright side indicate full marks.
Assume suitable data if necessary.

What are the different Instrumentation methodologies? Explain the
Ultraviolet analyzers? [6]

Differentiate between the Standards of raw water & treated water along
with appropriate diagram stating the sources of water & their natural

guality, effects. [7]
What is Ground water monitoring? Explain the Level measurement in
ground water monitoring wells. [7]
OR
Give the Genera equation for settling or rising of discrete particlesin
details. [6]
List out theWater quality parameters? Explainin detailsthe pH analyzers
& their applications? [7]

Definewhat arethe variousportable & stationary analytical instruments?
List out them all with proper examples. [7]

Explain the optimum waste water sampling locations, and waste water
measurement technigqueswith appropriate diagrams. [8]

Describe in details what is Flow monitoring system? Explain the Non
open channel flow measurement and open channel waste water flow
measurement in brief? [8]

OR
PT.O.



Q4) g

b)

Q3) 8

b)

Q6) &)

b)

Q7) 8

b)

Q8) a)

b)

Give the definition for Waste Water Systems and Flow Monitoring
SystemsAlso describethe Automatic waste water sampling with diagram.

[8]
Describe the Rain water harvesting system along with the necessity and
Its methods. [8]

Differentiate between air pollution and sound pollution with example of
each method. [9]

Describethe Environmental Lawsin brief. [9]
OR

Why there should be an importance of air pollution? Explain the Air

sampling methods & equipments. [9]
List out theanalytical methodsfor air pollution studies and sound pollution
studies? [9]

List out the Instruments in Weather station? Explain the Rain gauge in
details. [8]
ExplaintheVirtua Instrumentsin Environmental Engineering L aboratory

[8]

OR
List out the Instruments in Weather station? Explain anyone in details
with diagram [8]
Explain Rover Environmental Monitoring Station (REMS)? Describe
anyone method [8]

& B ¥
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Total No. of Questions: 10] SEAT No. :

PA-138 [Total No. of Pages: 3
[5927]-21
B.E. (Chemical)
CHEMICAL ENGINEERING DESING -1
(2015 Pattern) (Semester - |) (409343)

Time : 2% Hours] [Max. Marks : 70
Instructionsto the candidates :

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4)  Assume Suitable data if necessary.

Q1) @ Explain Cornell’s method for prediction of height of transfer units in
details. [5]
b) What isthe effect of the following on plate column design : [9]
)  Plate Spacing and Weir height,
i)  Vapour velocity
OR
Q2) Findthe column diameter of atray column for thefollowing specifications: [10]
Feed is 10% w/w Acetone in agueous waste stream at 20°C of the flow rate
1300 kg/hr (Maximum flow rate).
No. of theoretical plates= 16
Slope of bottom operating line=5
X, =0.94 (98% w/w). X =0.01
Reflux ratio =R =1.35
Overal column efficiency = 60%
Plate pressure drop = 100mm water, Top pressure = 1 atm.
Vapour rate at the top = 55.5 kmol/h., Vapour rate at the bottom = 162.3 kmol/h.
At the bottom
Vapour density = 0.73 kg/m?, Liquid Density = 954 kg/m?
Bottom pressure = 1.26 bar, Liquid surface tension = 57 x 10 N/m
At thetop:
Vapour density = 2.05 kg/m?, Liquid Density = 754 kg/m?,
Pressure = 1 bar, Surface tension = 23 x 102 N/m
Assume tray spacing = 0.5m
K, bottom = 7.5 x 10?, K, top = 9 x 107
Design for 85% flooding at maximum flow rate

P.T.O.



Q3) 8
b)

Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Q7) 8
b)

Q8) a
b)

c)

Discuss on fluid dynamic parameters for pipeline design. [6]

What arethe considerationsin restriction orifice sizing? [4]
OR

Compare the design considerations for a pipeline for compressible and

non-compressible fluids. [6]

What are the design considerations for piping used at very high

temperature? [4]

State the parameters to be considered in design of pipeline for
transportation of crude oil. [6]

Calculate the optimum pipe diameter of a pipeline to be used for the
transportation of water at the rate of 2 kg/s. Take density of water 995

kg/m® and MOC of pipeline as carbon sted!. [8]
Define Schedule number and BWG for pipe and tubes. [4]
OR

Liquid is flowing through a pipeline with 25mm I.D. for a distance of
2.5km. The pressure drop 12m of water. Thedengty of liquid = 1100 kg/mé,
viscosity of liquid = 1.1 mNs/n?. Estimate the flow rate of liquid through
thepipdine. [8]

State the problemsraised dueto hydratesformationin natural gas pipeline.
[6]

What do you mean by Economic Pipe Diameter? [4]
Define the Enthal py and Entropy of steam. [4]
List out the Process utilities used and their importance in Chemical
Industries. [6]
What isthe use of compressed air in industries? What are the processair
andinstrument air? [6]
OR
Describe the boiler accessories and their functions. [8]
Write a short note on Thermic Fluids. [6]
Define the Dryness fraction of steam. [2]
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Q9) 8

b)

Q10)a)
b)

[5927]-21

What ismeant by predictive maintenance? Explainin detail with examples.
[8]

What preventive measures are mandatory when handling explosive
chemicalsinindustries? [8]

OR
Write a note on necessity of process safety with proper examples. [8]

Differentiate between the predictive maintenance and scheduled
maintenance. [8]

PP P



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

PA-326 [Total No. of Pages: 2
[5927]-210

B.E. (Instrumentation & Control)
DIGITAL IMAGE PROCESSING
(2015 Pattern) (Semester - 11) (Elective-111) (406270D)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4 Q50r Q6, Q.70r Q.8 Q.9 or Q.10.
2) Figuresto theright indicate full marks.
3) Neat diagrams should must be drawn wherever necessary.
4) Use of non-programmable calculator allowed.
5) Assume suitable data, if necessary.

Q1) @ Explainand list components of DIP system. [9]
b) ExplanCMY color model. [9]

OR
Q2) @) Explaintypesand characteristicsof Digitizer. [9]
b) Explainimagemodel. [9]

Q3) @ Explain Gabor transform and discuss its properties and applications.[5]

b) Explainimage decomposition using wavelet transform. [5]

OR
Q4) @ Explain DCT transform and discuss its properties and applications. [5]
b)  Write short note on Histogram. [9]

Q5) @ Explaininbrief the edgelinking in case of image segmentation. [8]
b) Enlist thedifferent typesof classifiers. Explain any onein detail. [8]

OR
Q6) @ Whatisedgediscontinuities. Explainindetail. [8]
b) Explainthedifferent methods for edge detection. [8]

PT.O.



Q7) 8
b)

Q8) &)
b)

Q9) 8
b)

Q10)a)
b)

Write a short note on Huffman coding. [9]

What the need of image compression. Explain different methodsin short.
[9]

OR
Compare lossy and lossless compression. [9]
Explain LZW compression in detail. [9]
Explain thefingerprint verification using image processing. [8]
How image processing isused in military application. Explain with neat
diagram. [8]
OR
Explain the application inimage processing in agriculturefield. [8]
Write a short note on application of image processing in space. [8]
VOOV
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Total No. of Questions: 10] SEAT No. :

PA-327 [Total No. of Pages: 2
[5927]-211

B.E. (Instrumentation)
PROCESSMODELLINGAND OPTIMISATION
(2015 Pattern) (Semester - 1) (Elective-111) (406270E)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4 Q50r Q6, Q.70r Q.8 Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Useof logarithmic tables, slide rule, mollier charts, electronic.
5) Pocket calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

Q1) Derive process model of threetanksin parallel. [10]
OR

Q2) Obtain mathematical representation of two isothermal tanks having constant
holdups series converting reactant A and B into two product C with reaction
rate K and reaction is endothermic. [10]

Q3) What iscurvefitting?Why it isneeded? Find the coefficientsfor linear relation
Y =MX + Cfor following data: [10]

Number of study hours 21 4|1 6| 8|10

Number of sleepinghours | 10| 9 | 8 | 7 | 6
OR

Q4) Explaineyeball fitting method for identification: [10]

Q5) @ Determine the stability of a 2x2 process with a diagonal feedback
troller g G Lo d B_s= 41 9
controller givenas: G = 6 4 and B_s= 4 5| [9]

b) Explanrelativegainarray . [9]
OR

PT.O.



Q6) a)
b)

Q7) 8

b)

Q8) g

b)

Q9) 8

b)

Q10)a)
b)

Explain multivariable Nyquist plot [9]

For the system given Find NI for this comment on stability also find
proper paring of control and manipulated variables.

- e—4s 1': e—s

{x}_ T(s+1) T (s+)) {P}

Yl | e* e* |Q [9]
(s+1) (s+1) |

Explain payback period, Return of investment, Net present value, Interna

Rate of Return. [8]
Explain optimization component of optimization statement with suitable
example. [8]
OR
Explain convex and concave functionswith proper example and it’sroll
inoptimization. [8]
For the functions given below, analyze the concavity and convexity in
each case. [8]

) TG %) = (=) + %
i) f(X) =x2+6x X, +2X +X,+4
i) f(X) = 6x+4x% + X3

V)  f(X, X)) = 2X?>—4x X, + 6X?

Determine the optimum values of x, & x, for the function.
2

y= % + R +2X, and state whether point is minimum or maximum.

[8]

Explain Quasi Newton method for optimization. [8]
OR
Explain region elimination method. [8]
Explain simplex method of optimization. [8]
VOO
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Total No. of Questions: 12] SEAT

PA-328

1)
2)
3)
4)

Ql) g
b)

Q2) &

b)

Q3) 8
b)

Q4) g
b)

Q5) 8

Q6) a)
b)

[5927]-212

No.:

[Total No. of Pages: 2

B.E (Instrumentation & Control)
RELIABILITY ENGINEERING
(2015 Pattern) (Semester - I1) (406271A) (Elective - 1V)

Time: 2%2Hours]
I nstructions to the candidates:
Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, Q11 or Q12.

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

Explain the probability theory.

[Max. Marks: 70

[5]

Differentiate on Multi Component & Approximate System Reliability

Evauation.

OR
What isNetwork Modeling? Give example.
Explainbriefly Reliability Evaluation.

What isInterval Estimation? Give example.

Elaborate on Reliability Life Testing Methods.
OR

Write short on Probability Distribution Functions.

Explain Non - Parametric methods with example.

What are the uses of Control Charts?
What isQuality Control? Explain with application.

OR
What isAcceptance Sampling? Give example.

Explainwith application Total Quality Management.

[5]

[5]
[5]

[5]
[5]

[5]
[5]

[6]
[6]

[6]
[6]

P.T.O.



Q7) &
b)

Q8) g
b)

Q9) 8
b)

Q10)a)
b)

Qll)a)

b)

Q12)a)
b)

What is Software Metricsfor Reliability Assessment? [7]

Explain Software Reliability Concepts? [6]
OR

Explain Operational Profilewith example. [7]

What are the differences between Software Testing and Reliability? [6]

What is Failure Mode and Effect Analysis (FMEA)? Give example. [6]

Elaborate on Product Development Process with example. [6]
OR

Explain with examplewhat isFault TreeAnalysis(FTA)? [6]

Write ashort note on Product Liability and Planning. [6]

What are the types of maintenance? [6]

What are the factors affecting maintainability? [9]

What ismaintainability? [2]
OR

What is system down time? Give example. [7]

What isinherent, achieved and operational availability? [6]

C I S
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Total No. of Questions: 10] SEAT No. :

PA-329 [Total No. of Pages: 2

[5927]-213
B.E (Instrumentation & Control)
RENEWABLE ENERGY SYSTEMS

(2015 Pattern) (Semester - 11) (406271B) (Elective - 1V)
Time: 2%2Hour] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right side indicate full marks.

4) Assume Suitable data jf necessary.

Q1) @ Elaborate onthe working of solar renewable system with diagram. [6]

b) Compare renewable and nonrenewable energy system. [4]

OR
Q2) @ Explaintheworking of Solar photo voltaic cell with diagram. [6]
b) Definethefollowingtermsrelated to the battery: Battery Voltage, Charge
Storage Capacity. List the various parameters of battery. [4]
Q3) @ Draw and explain the working of Rechargeable battery. [6]
b) Define the following terms related to Photo voltaic cell: Short circuit
current, Open circuit Voltage. Draw | - V curve of Solar cell. [4]

OR
Q4) & Explaintheworking of Fuel cell with neat diagram. [6]
b) Elaborate on the charging techniquefor batteries. [4]

Q5) @ What issolar panel? How solar panel is manufactured from solar cell?
Elaborate on the Solar Panel selection and array design. [10]

b) Draw and explain the working of Series and Parallel operation of Solar
Panels. State the advantage of Series and Parallel connection of Solar
Pandl. [8]

OR

P.T.O.



Q6) &)

b)

Q7) 8
b)
Q8) 8
b)

Q9) g

b)

Q10)a)
b)

What is Solar Tracker? State the need of Solar Tracker? Explain the

working of solar tracker with neat diagram. [10]

With an block diagram, explain theworking of Solar Panel mounting and

Tracking. [8]

Explaintheworking of Solar water heater with neat diagram. [8]

Draw and explain theworking of Grid tied Inverter with neat diagram. [8]
OR

Explain the working of Solar cooker with neat diagram. [8]

Elaborate on the working of solar power UPS system with neat diagram.
[8]

Describe thewind energy conversion technology with neat diagram brief.
[8]
Draw and explain the working of Wind plus diesel hybrid wind energy

system. [8]
OR

Describe the concept of wind farm. [8]

Elaborate on the Wind Resource A ssessment. [8]
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PA-330 [Total No. of Pages : 2

[5927]-214
B.E. (Instrumentation and Control)
INSTRUMENTATION IN AGRICULTURE AND FOOD
INDUSTRIES
(2015 Pattern) (Semester - II) (406271-C) (Elective-1V)

Time : 2%; Hours]| [Max. Marks : 70
Instructions to the candidates:

1) Answer QI or Q2, Q3 or 04, Q5 or Q6, Q7 or 08, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

4)  Use of calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Explain any four benefits of Instrumentation and Control in Agricultural

field. [S]
b) Draw aprocess flow diagram of Sugar Industry? Enlist various parameters
to be measured? [5]

OR

02) a) Enlist any two sensors for soil moisture measurement and two sensors
for soil temperature measurement? Draw suitable labelled diagrams of it?

[S]
b) Draw a process flow diagram of dairy industry? Explain with suitable
diagram any two instruments used in it? [5]

03) a) Explain with proper diagram center pivot method of irrigation? Give its

merit? [5]
b) Explain the working soil moisture measurement method using gypsum
block? [5]

OR

04) a) Explain with proper diagram micro irrigation system? Give its merit? [5]
b) What is Green Houses? Apply instrumentation to Green Houses? Show
it with block diagram? [5]

PTO.



05) a)

b)

006) a)

b)

07) a)

b)

08) a)

b)

09) a)

b)

010)a)

b)

Explain the concept of automation in earth moving equipments? Discuss

the merits and demerits of it over conventional method? [8]

Explain the soil water measurement technique using Time-Domain

refractometry (TDR)? [8]
OR

Classify various pumps? Explain the principle of working of centrifugal
pump? Draw neat diagrams. [8]

Enlist Agrono-metrological instruments? Explain with proper diagram
working of rain gauge? [8]

Define the term “Food Processing” Explain how food quality
measurement is carried out? [9]

Explain the importance and use of "Agmark"? [9]
OR

Explain the concept of Indian Standards and Codex standards? [9]
Design a cold storage of small size? Give designing steps? [9]

Explain with proper diagrams how SCADA is used in food processing

industry? [8]

With the help of block diagram explain how controlled environment is

created in food industry? [8]
OR

Explain with proper diagrams how PLC is used in food processing
industry? Give one example with design steps? [8]

Enlist various trends followed in food processing industry [8]

Q000
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Total No. of Questions: 10]

PA-331

Time: 2%2Hours)

SEAT No.:
[Total No. of Pages: 4

[5927]-215
B.E. (M echanical)
REFRIGERATIONANDAIR CONDITIONING
(2015 Pattern) (Semester - I) (302049)

[Max. Marks: 70

I nstructions to the candidates:

1)
2)
3
4)
5

Ql) g

b)

Q2) a)
b)

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

Figuresto the right side indicate full marks.

Assume Suitable data if necessary and mention it clearly.

Use of steam table is allowed.

Explain with neat sketch Bell-Coleman Cycle. Also represent the cycle
on P-V and T-s diagram. [6]

Explain the working of three fluid vapour absorption system with neat
sketch. [4]

OR
[4]

A vapour compression system having capacity of 4 TR and uses R12 as
a refrigerant works on simple saturated cycle with dry compression
between evaporator temperature of — 15°C & condenser temperature of
30°C. Take specific heat of vapour referigerant as0.62 kJkgK . Represent
the cycle on p-h and T-s diagram and Calculate : [6]

State desirable properties of agood refrigerant.

)  Massflow rate of refrigerant circulated through the system.
i)  Power required to drive the compressor.

i)  COP of the system.

IvV) Heat rgjected in condenser.

Properties of R12 are:

T(°C) h (kJkg) | h (kJkg) | S (kJkgK) | S, (kIkgK)
-15 22.33 180.98 0.0906 0.7052
30 64.59 199.62 0.24 0.6853

PT.O.



Q3) 8
b)

Explain water cooler with neat sketch. [4]

Explain with neat sketch the working of two stage compression with

water intercooler and liquid subcooler employed for vapour compression

system. Represent the cycle on p-h diagram. [6]
OR

Q4) A 40 TR two stage compression ammonia refrigeration system uses water
intercooler between two stages and liquid subcooler for undercooling of
refrigerant leaving the condenser. The system isworking between the evaporator
temperature of —20°C and condenser temperature of 40°C. The intercooler
pressure is 6 bar. The ammonia is cooled to 30°C in water intercooler and

subcooled as liquid to 30°C. [10]
Find:
d Themassflow rate of ammoniacirculation
b) Power required to drive the system and
c) COP of the system. Also represent the cycle on p-h diagram.
[UseAmmonia(R717) refrigerant chart]
Q5) @ Define specific humidity, relative humidity, dew point temperature and
degree of saturation. [8]
b)  Without using psychrometric chart, cal culate specific humidity, relative
humidity, humid specific heat and enthalpy of moist air when DBT is
30°C, DPT is 15°C and total barometric pressure is 101.325 kPa.  [§]
OR
Q6) @ Moistair at 27°C and 80% RH is adiabatically dehumidified by passing
through adrier so that isfinal relative humidity is 30%. The air isthen
cooled by passing through cooler until its temperature reaches to 25°C
without changein specific humidity. Show the process on psychrometric
chart and Determine: [10]
[Use of Psychrometric Chart is alowed]
)  Temperatureof air leaving thedrier.
i) DPT of theair leaving thedrier.
i) Heat rejected during the cooling process.
IvV) Relative humidity at the end of cooling process.
v)  Themoisture removed during dehumidification process.
b) Explain Adiabatic Mixing of Two Air Streams. [6]
Q7)a  Givetheclassification of refrigerant compressors. [2]
b) Explain Flooded Evaporator with neat sketch. [8]
c) ExplainWinter air conditioning system with neat sketch. [8]
OR
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Q8) a)

b)

Q9) a)

b)

Q10) &

b)

Enlist the different expansion devices used in refrigeration and air

conditioning systems. [2]
Classify the condensers and explain evaporative condenser with neat
sketch. [8]
Explain Thermostatic Expansion Valve with neat sketch. [8]

What are the different methods of duct design? Explain any one method

indetail. (8]

A rectangular duct 0.8m x 0.5m size carries 4m?®/s of air having density

of 1.2 kg/m?. Determine the equivalent diameter of the circular duct if
[8]

1)  thequantify of air carried issame

i)  velocity of air issame

If friction factor f = 0.001, Find the pressure loss per 100 m length of

duct.

OR

Derive the expression for equivalent diameter of circular duct

corresponding to a rectangular duct of sides ‘a and ‘b’ for the same

pressure loss per unit length, when the discharge is same and when the

velocity of air flowing through both ductsis same. [10]

A rectangular duct 400mm x 200mm is 20m long and carries 30m*/min,

of air having density 1.2kg/m®. Find the total pressure required at the

Inlet to the duct and air power required. Takefriction factor f = 0.005.[6]

[5927]-215 | 3
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Total No. of Questions: 8] SEAT No. -

PA-332 [5927]_ 216 [Total No. of Pages: 3
B.E. (Mechanical Engineering)
HYDRAULICSAND PNEUMATICS
(2015 Pattern) (Semester - |) (402041)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:

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

Ql) &
b)

Q3) g
b)

Q4) a)

b)

Answer Q.1 or Q.2, Q.3 0or Q.4,Q.50r Q.6, Q.7 or Q.8.

Use of non-programmable scientific calculator is allowed.
Figuresto the right indicate full marks.
Draw neat and suitable figure wherever necessary.

Assume data wherever necessary and mention it.

Use of steam table is permitted.

What are the factors considered while selecting hydraulic fluids?  [4]
Sketch double acting hydraulic cylinder and name different parts. What

are the parameters considered during cylinder design? [8]

List various methods of varying the swash plate angle in case of axia

pumps. Explain any one method with net sketch. [8]
OR

Compare hose connections with pipe connections in brief. [4]

Classify directional control valves. Explain afloat centered directiona

control valve with neat sketch along with application. [6]

What factorswill you consider in selecting a hydraulic motor? Mention
two allocations of usages of hydraulic motor with their types. [10]

With the help of neat sketch, explain the pump unloading circuit.  [8]

What are the source of contamination in hydraulic systems? Explain
how contamination control is done in these systems. [8]

OR

What are the conditions for two cylinders to be synchronized? Explain
with the help of circuits. [10]

What are the locations where filters are typically installed in hydraulic
circuits? What aretheir advantages? [6]

PT.O.



Q5) 8

b)

Q6) a)
b)

Q7) &

b)

Draw typical circuit of different speed regulating methods used in
pneumaticscircuits. [9]

What is purpose of quick exhaust valvein a pneumatic system? Explain

with neat sketch of it, with atypical application. [8]
OR

Draw and explain a typical compressed air generation and distribution

system. [8]

What are the different selection criteriafor air compressor? [4]

What are the advantages of pneumatic systems over hydraulic system?
[5]

A high - low circuit with an unloading valve is employed for press
application. This operation requires flow rate of 200 lit/min for high
speed opening and closing of the dies at maximum pressure of 30 bar.
The work stroke needs amaximum pressure of 400 bar. Assuming equal
power requirement in both process, determine the suitable delivery of

both pumps. [10]
Analyzetheciruit showninFig 7 (b). [7]
el
L= 3
e
i

Fig. 7 (b)

OR

[5927]-216 2



8) a@ Inameter-incircuit, acylinder with 100 mm bore diameter and 70 mm
rod diameter isused to exert aforward thrust of 100 kN, with velocity of
0.5m/min. Neglecting the pressure drop through the piping valves. If the
pump flow is 20 lit/min, find thefollowing: [10]
1)  Pressurerequired at the pump during extension.

i)  Flow through the flow control valve
i)  Relief valve setting.

IvV)  Flow out of the pressure relief valve.
v)  System efficiency during extension.

b) Analyzethecircuit showninFig 8 (b). [7]

v O <O
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Total No. of Questions : 10] SEAT No. :

PA-333 [Total No. of Pages : 3

[5927]-217
B.E. (Mechanical)
CAD/CAM & AUTOMATION
(2015 Pattern) (Semester - I) (402042)

Time : 27; Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer QI or Q2, Q3 or 04, Q5 or Q6, Q7 or 08, Q9 or Q10.

2)  Figures to the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4)  Use of calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Atriangle ABC has its vertices at A(10,10), B(10, 20), C(20, 10) is rotated
about Origin ‘O’ in 90° in CCW direction. Calculate concatenated

transformation matrix and determine final position of triangle. [6]
b)  Write parametric equations of (1) Circle, (i1) Ellipse. [4]

OR
02) a) Differentiate between Orthogonal and Perspective Projections. [6]
b) Explain Cubic spline curve with neat sketch. [4]
03) a) Explain Coon’s patch surface with neat sketch. [5]
b) Distinguish between ‘h’ & ‘p’ formulations. [5]

OR

04) An axial stepped bar as shown in Figure 1, is axially loaded by force
F, = 10kN and F, = 10kN. Assuming E, = E = 200N/mm?, 4, = 200mm?,
A,=100mm? and L, =L, = 200mm, determine deflection, stresses in elements
and reactions at nodes. [10]

A1 E1, Ly

Figure 1: Qu 4

PTO.



05) a)
b)

06) 2)

b)

[5927]-217

Write steps in FEA with neat sketch. [6]
Write CNC part programming for Milling for component as shown in
figure 2 using concept of sub-programming with 1 mm step. Assume
suitable cutting data. [12]

ANNULAR GROOVE
DIA. 60 X DIA 80 X 5 mm Deep

.
l
|

' .

| I

,

‘

*

| |
EQ. PLATE 100 X 100 X 20 TH!T‘

OR
Explain difference between canned cycle for roughing and finishing
operations in CNC turning with neat sketch. [6]
Write CNC part program for turned component as shown in figure 3
using canned cycles. Assume suitable cutting data. [12]

M40x1.5

[\8)



Q7) a)
b)

08) a)
b)

09) a)
b)

010)2)
b)

Write short note on Components of Product Life Cycle (PLM). [8]

Explain FDM with neat sketch. [8]
OR

Discuss: Classification of RP processes. [8]

What is Collaborative Engineering and briefly discuss role of

Collaborative Engineering in current industry. [8]

Differentiate between HARD & SOFT Automation. [8]

State ‘Laws of Robotics’. [8]
OR

Write short note on Flexible Manufacturing Systems (FMS). [8]

Discuss briefly: Group Technology. [8]

Q000
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Total No. of Questions: 10] SEAT No. :

PA-334 [Total No. of Pages: 3
[5927]-218
B.E. (M echanical)
DYNAMICSOFMACHINERY
(2015 Pattern) (Semester - I) (402043)
Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:

1)
2)
3
4)
5

Ql) g

b)

Q2) a)

b)

Q3) g
b)

Solve Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8, Q.9 or Q.10.
Draw neat diagrams wherever necessary.

Use of scientific calculator is allowed.

Assume suitable data where ever necessary.

Figuresto the right indicate full marks.

Explain thefollowing termswith respect to the free damped vibrationg[4]
1)  Critical damping coefficient
i)  Damping factor

Explain frequency response curvesfor different damping conditionswith
significance. [6]

OR
Explainfollowingterms: [4]
)  Zerofrequency deflection
i)  Node point

An under damped shock absorber is to be designed for a motorcycle of
mass 200 kg, such that during a road bump, the damped period of
vibration is limited to 2 seconds and the amplitude of vibration should
reduceto one-sixteenthin one cycle. Find the spring stiffnessand damping

coefficient of the shock absorber. [6]

Explain the concept of torsionally equivalent shaft. [4]

Explain mathematical model of abicyclewith arider. [6]
OR

PT.O.



Q4) A periodic torque having a maximum value of 0.65 Nm at a frequency
corresponding to 5 rad/sec is impressed upon a flywheel suspended from a
wire. The wheel has amoment of inertiaof 0.15 kg.m? and awireis having a
diameter of 6 mm and a length of 1.2 m. The modulus of rigidity of the
material is equal to 0.8 x 10" N/m?. A viscous dashpot applies damping
couple of 0.693 Nm at an angular velocity of 1.5 rad/sec. Calculate: [10]

a)
b)
C)
Q3) 8

b)

Q6) a)
b)

Q7) a)

b)
C)

The maximum angular displacement from the rest position.
The maximum couple applied to dashpot.
The angle by which the angular displacement legsthe torque.

Differentiate between static and dynamic balancing. Why thereisaneed
of accurate dynamic balancing of high speed machines? [6]
Explainthemethod of direct and reverse cranksto determinethe unbalance
forcesin radial engineswith the help of neat diagrams. [10]
OR
Explainwith neat diagram why single cylinder engine cannot be completely
balanced. [6]
Inathreecylinder radia engine, axesof cylinder are coplanar and angles
between neighboring axes are 60°. All cylinders drive same crank of
length 220 mm. Each connecting rod is 850 mm long. Reciprocating
mass per cylinder is 1.5 kg and the enginerunsat 1200 rpm. Find primary
and secondary direct and reverse unbalance forces. [10]

Explain condition monitoring of machines. Explain different techniques
for it. [6]
Explaintheworking of FFT Analyzer. [6]
It isrequired to measure the maximum accel eration of amachine, which
vibratesviolently with thefrequency of 700 cyclesper min. Accelerometer
with negligible damping is attached to it and the indicator travels by
8.2 mm. If the accelerometer weighs 0.5 kg and has a spring rate of
17500 N/m, what isthe maximum amplitude and maximum accel eration
of the part? [6]
OR
What are the different methods of vibration control ? Explain any one.[6]
Explainworking of Magneto-Rheol ogical damperswith neat sketch and
application. [6]
A vibrometer has a natural frequency of 5 rad/sec and a damping factor
of 0.2. Aninstrument is used to measure avibrations of abody having a
harmonic frequency of 45 rad/sec. The difference between the maximum
and minimum reading is 7 mm. Find the amplitude of motion of vibrating
body. [6]

[5927]-218 2



Q9) a)
b)

Q10)a)

b)

Explainin brief various sources of noise and how to control the same.[6]
Explain acoustic material & itscharacteristics. [6]

Show that if the sound power is doubled, then the sound power level

increases by approximately 3 bB. [4]
OR
Explain following terms with respect to sound : [6]

1)  Anechoic chamber

i)  Reverberation chamber

State and explain various types of sound fields? [6]
Calculatethetotal noise, if there are 4 sources of noise having magnitudes

45 dB, 54 dB, 53 dB and 52 dB. What would be effect on total noise, if
45 dB noise is switched off? [4]

X X X

[5927]-218 3



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

PA-2617 [Total No. of Pages: 3
[5927]-219A
B.E. (M echanical / Automobile)
FINITEELEMENTANALYSIS
(2015 Pattern) (Elective- I) (402044A) (Semester - 1)

Time : 2% Hours] [Max. Marks : 70
I nstructionsto the candidates :
1) Qlor Q2 Q3o0r Q4, Q5o0r Q6, Q7 or Q8, Q9 or Q10.

2) Figures to the right indicate full marks.

Q1) a) Explain Finite Element Analysis with basic steps. [6]
b) Write difference between finite element method and finite difference
method. [4]
OR
Q2) Find the displacement and reaction for each section in figure 1. [10]
— . Given

@) | A, =200mm’ E, =200 GPa
20k £C of A,=180 mm? E, =120 GPa

Fig. 1 Axial Pull F =10 kN

Q3) a) Explain the importance of boundary conditions in FEA analysis with

types and neat sketches. [6]
b) Explain different types? Elements used in FEA with sketches. [4]
OR
Q4) Find the displacement and reaction for each section in figure 2. [10]
Given Data :
Uniform material

with E = 80 x 10° N/Nm?

P.T.O.



Q5) a)
b)

Q6) a)

b)

Q7) a)

b)

Q8) a)
b)

Explain Isoparametric, super parametric and subparametric element. [6]

Point P is located in rectangular element having natural coordinates
(0.3, 0.75) Determine coordinates of point ‘P’. [10]

__(lIo,10)

v(03075)

OR

Explain step by step procedure of gauss 2 and 3 point numerical
integration method and how it is applied in iso-parametric formulations.

[8]
Evaluate the following integrals using two point Gaussian quadrature
method. [8]

+1 +1

I:”[r2+2rs+sﬂdr.ds

-1-1

Write down governing equation of steady state heat transfer. Also write

element stiffness matrix and compare it with bar element. [8]

Write down various steps involved in the processing step, to solve for

IP heat transfer problem using finite element analysis. [8]
OR

Derive FEA stiffness matrix for pin fin heat transfer problem. [8]

A composite wall consisting of three elements as shown in fig 3. The
outer temperature is T, = 20°C; convection heat transfer takes place on
the inner surface of the wall T = 800°C and h =25 W/m*°C. Determine

the temperature distribution in wall. (8]
I e i .
I K = W, =
}\ T K= 20%/!”’(@ "'};Q\ E gy
(o \WimC ‘“'X/"m("

: s L
- ~ -+

5 15, o8]
_ 0:3m™ Sl 0 b%a
Fig.3
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Q9) a) Explain the difference between lumped mass matrix and consistent mass
matrix techniques for modal analysis of structures. [8]

b) Estimate the natural frequencies of axial vibrations of bar as shown in
figure 4. Using both consistent as well as lumped mass matrices and
compare the results. The bar is having uniform cross section with area
A =50x10°m?length L = 1.5 m, modulus of Elasticity E =2 x 10" N/m?
and density p = 7800 kg/m*. Model the bar using three elements. [10]

L L= .&m ng
Fig.4
OR
Q10)a) Write down lumped mass matrix and consistent mass matrix for following
elements. [9]

a) Barelement
b) Plane truss element
c) Triangular element

b) Find the natural frequencies of longitudinal vibrations of the unconstrained
stepped bar of cross sectional areas A and 2A; having equal step lengths

as shown in fig .5. [9]
Fig. 5
Clolos
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Total No. of Questions: 10] SEAT No. :

PA-139 [Total No. of Pages: 2
[5927]-22

B.E. (Chemical)
ENVIRONMENTAL ENGINEERING
(2015 Pattern) (Semester - 1) (Elective- 1) (New) (409344A)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4 Q50r Q6, Q.70r Q.8 Q.9 or Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) Write an Explanatory note on scale of pollutant concentration. [10]
OR

Q2) Write an explanatory note onimpact of urban areas on environmental pollution.
[10]

Q3) Explainwith aneat sketch fabricfilter used inair pollutant removal. [10]

OR
Q4) Explainwithaneat sketch: [10]
a  Venturi Scrubber
b) Spray Tower
Q5) @ Writean explanatory note on: [12]

)  Dissolved Oxygen (DO)
i)  Biochemical Oxygen Demand (BOD)
b) Explain with aneat sketch Oxygen Sag Curve. [9]
OR

PT.O.



Q6) A large stream has arate of reaeration K2 = 0.55 and arate of deoxygenation
K1 = 0.23 per day. The DO deficit of the mixing of stream water and waste
water at the point of reference, DO is4.0 mg/lit and the ultimate BOD of the
waste Luis 75 mg/Lit. [17]

Cdculate:
ad TheDO deficit at a point one day distant from the point of reference.

b) Thecritical deficit andthecritical time.

Q7) Explain with aneat sketch Trickling filter used for effluent treatment.  [16]

OR
Q8) Explain the process design and basic operating principles of activated sludge
(suspended growth) process. [16]
Q9) Write and explanatory note on: [17]

a Sanitary landfilling

b) Incineration

OR
Q10)a) What do you understand by composting? How do you treat solid waste
by means of composting? [9]
b) What aretertiary treatments? Explain disinfection by UV. [8]
> > >
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Total No. of Questions : 10] SEAT No. :

PA-336 [Total No. of Pages : 2

[5927]-220
B.E. (Mechanical)
COMPUTATIONAL FLUID DYNAMICS
(2015 Pattern) (Semester - I) (Elective-I) (402044 B)

Time : 27; Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer QI or Q2, Q3 or 04, Q5 or Q6, Q7 or Q8. Q9 or Q10.

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right side indicate full marks.

4)  Use of electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Explain the concept of substantial derivative, divergence and curl of

velocity. [6]
b) Explain the mathematical nature of Hyperbolic equation and their physical
boundary conditions. [4]

OR

02) Explain the momentum equation for an infinitesimally small fluid element fixed
in space. [10]

03) a) Write a short note on FEM and FVM. (4]
b) Short note on first order upwind (FOU) and QUICK convection schemes
[6]

OR
04) Explain the solution of two dimensional steady heat conduction equation using
finite volume method. [10]

05) a) Derive an expression for numerical solution of two-dimensional convection

diffusion equation for slug flow using finite volume method. [10]
b) Derive mathematical equation for 1-D transient convection diffusion
system. [8]

OR

PTO.



06) 2)

b)

07) a)

b)

08) a)
b)

09) a)

b)

010)a)
b)

A property ¢ is transported by means of convection and diffusion through
the one dimensional domain sketched in Figure 1. The governing equation

is, d<pu(’0>i[d90Jthe boundary conditions are ¢, = 1 at x = 0 and
d d\d

¢, =0atx=L. Using five equally spaced cells and the central differencing
scheme for convection and diffusion, calculate the distribution of g as a

function of x for u = 0.1 m/s. [14]
?-1f I @0
=0 =1L
Figure-1
Define Pec let number and state its importance? (4]
OR

Write a short note on importance of pressure correction method in
SIMPLE algorithm. [6]

List out the difficulties for solving the Navier Stokes equation. Explain
SIMPLE algorithm for solution of 2-D Navier Stokes equation.  [10]

OR

Explain external flow simulation with an example. [6]

Derive a solution of Navier-Stokes equation for incompressible flow
using SIMPLE algorithms for lid driven cavity flow problem. [10]

Explain the necessity of turbulence modeling in CFD. List out different
types of turbulence models and explain any one turbulence model in

detail. [8]

Explain 1) k-¢ turbulence model and 2)1) k- turbulence model.  [8]
OR

Explain Reynolds average Navier stokes (RANS) in details. [10]

Write a short note on one equation and two equation model. [6]

Q000
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Total No. of Questions : 10] SEAT No. :

PA-337 [Total No. of Pages : 2
[5927]-221

B.E. (Mechanical Engineering)

HEATING, VENTILATION & AIR CONDITIONING AND
REFRIGERATION ENGINEERING

(2015 Pattern) (Semester - I) (Elective-I) (402044C)

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

1) Answer Q.1or Q.2, Q.3 or Q.4, Q.5 or Q.6 and Q.7 or 0.8, Q.9 or Q.10.

2) Assume suitable data, If wherever necessary.

3)  Use of non-programmable pocket calculator is allowed.

4) Draw neat diagrams wherever necessary.

5) Figures to the right Indicate full marks.

Q1) a) Write advantages and Disadvantages of transcritical cycle. [3]

b) A 10 ton ammonia vapour compression refrigeration system consists of
one evaporator and two stage compression. The suction temperature is -
30°C and condensing temperature of 35°C. Flash inter-cooling is done
between two stages of compression. Find theoretic kW of each
compressor and COP of the plant. [7]

OR

02) a) Explain with neat sketch construction and working of Ejector refrigeration.
[3]

b) Calculate the power needed to compress 20 kg / m in of ammonia from
saturated vapour at 1.4 bar to a condensing pressure of 10 bar by two

stage compression with intercooling by liquid refrigerant at 4 bar. Assume

saturated liquid to leave the condenser and dry saturated vapors to leave
the evaporator. Use the p-h chart. Determine, also, the power needed

when intercooling is not employed. [7]
03) a) What are the standard Codes used for Evaporator? [3]
b) Explain with neat sketch, what is hunting of thermostatic valve and how
it can be prevented? (7]
OR

PTO.



04) 2)

b)

05) a)

b)

006) a)

b)

Q7) a)

b)

08) a)

b)

09) a)

b)

010)2)
b)

Explain various parameters to be considered while piping design for
reciprocation refrigeration systems. [5]

How capacity control of reciprocation compressor is done? Explain
with neat sketch. [5]

What are the basic parameters which affect the thermal comforts? Draw
thermal comfort chart. [8]

Write advantage of Mechanical ventilation over Natural Ventilation system
with neat sketch. [8]

OR

What are the elements of air distribution system? Explain any one air
distribution system with neat sketch. [8]

Explain the use of outdoor air weather data in design. Weather characteristic
and 1t influence. [8]

Explain how heat gain through fenestrations affect heat load estimation
in building structures. [8]

What is CLTD? Explain CLTD method in detail. [8]
OR

Discuss various techniques of Energy efficient and cost effective measures

for building envelope. [10]
Write short notes on [6]
1)  Solair temperature

i) ECBC

What are sorbents and desiccants? How sorbents and desiccants are

useful? [8]

What is solid packed tower? Explain with neat sketch. [10]
OR

Explain with neat sketch rotary desiccant dehumidifier. [8]

Explain heat pump cycle with neat sketch. [10]

Q000
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Total No. of Questions: 10] SEAT No. :

PA-338 [Total No. of Pages: 2

[5927]-222
B.E. (Mechanical)
AUTOMOBILE ENGINEERING

(2015 Pattern) (Semester - 1) (Elective-11) (402045A)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) a
b)

Q2) &)
b)

Q3) g
b)

Q4) a

b)

Q5) 8

b)

All questions carry equal marks.

Neat diagrams must be drawn wherever necessary.
Figuresto theright indicate full marks.

Assume suitable data, if necessary.

Write vehicle specification & classify the vehicles? [9]

Draw neat sketch of fluid flywheel & explainitsworking? [9]
OR

What are the different types of frames used in automobile? [9]

Explain working of torque conuverter with neat sketch. [9]

What are the different types of loads acting on axels? [9]

What iswheel balancing? Explain alloy wheels? [9]
OR

What iswheel alignment? Explain the parameters checked during wheel

aignment? [4]

Explainair braking system with neat sketch. [6]

A passenger car travelling at 80 km/hr isaccelerated up agradient of 1in

20. Thegrossvehicleweight is11026.GN it hasafrontal areaof 1.858 m?

and theair resistence. Coefficient may be assumed as0.0167. Therolling

resistanceis221.7N. at the above speed, the engine devel ops 58.88 kw at

engine speed of 4000 Rpm, rear axel ratio is 5:1 and transmission effi-

ciency is95% calculate. [8]

)  Thetota tractiveresistance.

i)  Thetractiveeffort available at thewhed.

i)  Theacceleration while ascending the above gradient.

Explain road performance curve? Types of vehicle resistances? [8]
OR

PT.O.



Q6) @ Writenoteon NVH inautomobile? [8]

b) Explaindifferent typesof safety in automobile? [8]
Q7) @ Explainhom & wiper system with neat sketch? [8]
b) Explain maintance schedule of propeller shaft, differential & steering
system. [8]

OR
Q8) @ Explaineectrical fuel pump & temperature gauges. [8]
b) Write note on rating capacity & efficiency of batteries. [8]
Q9) & Write note on environmental importance of EV’'s& HEV'’s, [9]
b) Explainlayout, construction 8 working of EV’S? [9]

OR
Q10)a) Explainchallenges & future scope for HEVS? [9]
b) Writenoteon fuel efficiency analysisof HEV's. [9]

X XXX
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Total No. of Questions: 10]
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[5927]-223

B.E. (Mechanical)

SEAT No.

[Total No. of Pages: 6

OPERATION RESEARCH
(2015 Pattern) (Semester - 1) (Elective - 11) (402045B)

Time: 2%2Hours]
I nstructions to the candidates :

[Max. Marks: 70

1) Answer Q.lorQ.2,Q.30r Q.4,Q.50r Q.6 Q.70r Q.8 Q.90r Q.10.
2) Answersin oneanswer book.
3) Figures to the right indicate full marks.
4)  Assume suitable data, if necessary.
Q1) & Briefly tracethe history of Operation Research (OR). How did operation
research develop after World War 117? [4]
b) The datarefersto the machining whose purchase priceis Rs. 2,00,000.
The other costs are as follows:: [6]
Year 1 2 3 4 5 6 7
Runningcost (Rs) {30,000 | 38,000 | 46,000 | 58,000 | 72,000 {90,000 |1,10,000
Resalevalue(Rs.) |1,00,000 | 50,000 25,000 12,000 8,000 |8,000 (8,000

Determine at which timeit is profitableto replace the machine.

OR

Q2) A department of company hasfive employeeswith fivejobsto be performed.
The time (in hours) that each man takes to perform each job is given in the
effectiveness matrix. How should the jobs be allocated, one per employee so
asto minimizethetotal man-hours?

Jobs

[10]

mooOo>»

Employees
I 1 11 v \Y
2 9 2 7 1
6 8 7 6 1
4 6 5 3 1
4 2 7 3 1
5 3 9 5 1

P.T.O.



Q3) @ Explainthefollowingterms: [4]
)  Two-person zero-sum game.
i)  Purestrategy in gametheory.

b) Two competitors are competing for the market share of the similar
product. The payoff matrix in terms of their advertising plan is shown
below : Suggest optimal strategiesfor the two firmsand the net outcome
thereof. [6]

Competitor B
Competitor A
No advertising MediumAdvertising Heavy Advertising
No advertising 10 5 -2
MediumAdvertising 13 12 13
Heavy Advertising 16 14 10
OR

Q4) A dairy firm has three plants located in a state. The daily milk production at
each plant isasfollows: [10]

Plant 1: 6 millionlitres,
Plant 2: 1 millionlitres, and
Plant 3: 10 millionlitres.

Each day, the firm must fulfil the needs of its four distribution centres.

The minimum requirement of each centreisasfollows:
Distribution centrel: 7 millionlitres,

Distribution centre2: 5million litres,

Distribution centre 3: 3 million litres, and
Distribution centre4: 2 million litres

Cost (in hundreds of rupees) of shipping one million litre from each plant to
each distribution centreisgiveninthefollowing table:

Distribution Centre
D1 D2 D3 D4

P1 2 3 11 7
Plants P2 1 0 6 1
P3 5 8 15 9

2
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Find initial feasible solution for agiven problem by using

ad North-west corner rule.
b) Least cost method.
c) Vogel's approximation method.
Q5) @ Explain Critical path, Total, Free and Independent float in the CPM
anayss. [4]
b) A company has decided to modernized its office. The major elements of
the project are asfollows:: [12]
Activity Description Predecessor [Duration (Days)
Activity
A Organize saleoffice 6
B Hire salesman A 4
C Train salesman B 7
D Select advertising agency A 2
E Plan advertising campaign D 4
F Conduct advertising campaign E 10
G Design package 2
H Set up packaging facilities G 10
I Packageinitial stocks JH 6
J Order stock from manufacturer | ----- 13
K Select distributors A 9
L Sell to distributors C K 3
M Ship stocks to distributors I, L 5
1)  Draw an arrow diagram for this project.
i)  Findout the critical path.

i) For each non-critical activity find out the total and free floats.
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OR

Q6) @ For the project

K
7 8
Task : A|B|C|D|E|F|[G|HI|I J | K
Leasttime: 4 (5|82 |4|6|8|5|3|5]|6
Greatesttime: 8 | 10 12| 7 | 10| 15f 16| 9 | 7 | 11| 13
Mostlikelytime: | 5 [ 7 | 1|3 |7 |9 | 126 |5 |89

Find the earliest and latest expected time to each event and also critical

path in the network.

[10]

b) Compare and Contrast CPM and PERT. Under what conditions would
you recommend the scheduling by PERT? Justify your answer with

reasons.

[6]

Q7) @ Sevenjobsare to be process on three machines. The processing timeis
as follows, Find the optimal schedule so that the total elapsed timeis

minimized.

Job 1123|456
MachineA (Hrs) 813|725 ]|1
MachineB (Hrs) 3|14|5|12|1]6
Machine C (Hrs) 8| 7|69 10]9

b) Explainthefollowing arrivalsbehaviours:

1)  Baking.
i)  Reneging.
i) Jockeying.
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Q8) g

b)

Q9) &)

b)

Q10) a

OR

Inarailway marshalling yard, goodstrainsarrive at arate of 30 trains per
day. Assuming the inter-arrival time follows an exponential distribution
and the servicetimedistribution isalso exponential with an average of 36
minutes. Calculate [8]

1)  Expected queuesize (Linelength).

i)  Probability that the queue size exceedsif theinput of trainsincreases
to an average of 33 per day. What will be the changein 1 and 2.

Find out the sequence that minimizes the total elapsed time required to
complete the tasks on two machines. [8]

Operation A|lB|C|D|E|F|G|H]|I
Machinel 2|1 51419 )| 6|8 51 4
Machine?2 6|1 8| 7141|3938 11

\l

Solvethefollowing integer L P problem using the cutting plane method
[12]

MaximizeZ = 3X + 12X,

Subject to constrain

) 2X +4X, <7

i) 5X +3X,<15

i) X, X, 2 0and areintegers.

Explainin brief Branch and Bound method. [6]
OR

A salesman located in a city A decided to travel to city B. He knew the
distances of alternative routes from city A to city B. He then drew a
highway network map asshown infollowing figure. Thecity of originA,
iscity 1. Thedestination city B iscity 10. Other citiesthrough which the
salesman will have to pass through are numbered 2 to 9. The arrow
representing routes between citiesand distancesin kilometersarelocated
on each route. The salesman problem is to find the shortest route that
coversall the selected citiesfrom A to B. [12]

Thetimefor each activity isgivenin thetable. (Solve by using Dynamic
programming)
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Activity Duration Activity Duration
1-2 4 4-5 6
1-3 6 4-6 10
1-4 3 4-7 5
2-5 7 58 4
2-6 10 59 8
2-7 5 6-8 3
35 3 6-9 7
36 8 7-8 8
3-7 4 7-9 4

8-10 7
9-10 9

b) Explain methodology used in cutting plane method.
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B. E. (Mechanical)
ENERGY AUDIT & MANAGEMENT
(2015 Pattern) (Semester - |) (Elective-11) (402045C)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.7or Q.8 Q.9and Q.10.
2) Answersshould be written in same answer book.
3) Neat diagrams must be drawn whenever necessary.
4) Figuresto theright indicates full marks.

5) Useof logtables, diderules, mollier charts electronic calculator and steam tableis
allowed.

6) Assume suitable data, if necessary.

Q1) @ Writeanoteon Indian Energy Scenario. [6]
b) What arethe different types of Energy Audits? [4]

OR
Q2) @) Writeanoteon Energy security and reliability. [6]
b) Explainworking of Ultrasonic flow meter in Energy Audit. [4]
Q3) @ Withsuitableexampleexplain ROI. [4]

b) Anindustry intendstoinvest Rs. 5,00,000 in anew energy saving project.[ 6]
The cash flows expected are:
Year 1 : Rs. 2,00,000
Year 2 : Rs. 3, 00, 000
Year 3: Rs. 2, 00, 000

The expected returnis 10%. Evaluate the Net Present Val ue and comment
on thefeasibility of the project?

OR
PT.O.



Q4) In an industry, an electrical oven consuming 1,100 kWh/batch, is proposed
for replacement, by aFO fuel fired oven. Cal culate the ssmple payback period,
giventhefollowing data: [10]

Number of batches Years = 4,000

Efficiency of electric oven = 82%

Efficiency of FO fired oven = 55%
Cost of FO = Rs. 35,000/Tonne
GCV of FO = 10,200 kcal/kg

Electricity cost = Rs.6.0/kWh

Investment for FO fired oven = Rs. 125 Lakhs

Q5) a)
b)

Q6) &)
b)

What isthe significance of volatile matter, in case of solide fuels? [8]
In a process plant, 30 TPH of steam, after pressure reduction to

20 kg/cm? (g), through a pressure reducing valve, gets superheated.
Thetemperature of superheated steam is350°C. The management desires
to install a de-super heater to convert the superheated steam into useful
saturated steam 20 kg/cm? (g) for process use. The saturated steam
temperature is 210°C. Calculate the quantity of water required to be
injected at 30°C, in the de-super heater, in order to obtain the desired
saturated steam, using the following data: [10]

«  Specific heat of superheated steam = 0.45 kcal/kg °C
«  Latent heat of steam at 20 kg/cm? (g) = 450 kcal/kg
OR
List the functions of a steam trap. [8]

Computethe heat lossin percentage, dueto unburnt in fly ash and bottom
ash, for an AFBC Bailer, using Indian coal, with: [10]

. GCV =4,200 kcal/kg.

. %Ashincoa =38.8

. Ratio of bottomashtofly ash=15:85
. GCV of fly ash=452.5kcal/kg

. GCV of bottom ash =800 kcal/kg
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Q7) a)

b)

Q8) &)
b)

Q9) &)

b)

Q10)a)
b)

What is standard labelling program? List the equipment and appliances
covered under Standards and Labelling Program. [8]

What is power factor in power distribution system? List the benefits of
power factor improvement in an industrial power distribution system. [8]

OR
Write note on distribution and transformer losses. [8]
Write anote on Electricity Act 2003. [8]
Explainthefollowing: [8]

)  Regenerator
i)  Gas Turbine cogeneration system

With respect to Cogeneration writeitsneed, applications and advantages.
[8]

OR
Write a note on CDM projects and Carbon credit calculations. [8]

Write anote on PRV and Microturbine. [8]
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ENERGY ENGINEERING
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Instructionsto the candidates :

1) AttemptQ.1or Q.2,Q.30or Q.4,Q.50r Q.6, Q.70r Q.8, Q.9 or Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right of each question indicate full marks.

4)  Assume suitable data wherever necessary and mention the same clearly.

5) Use of steam tables, mollier chart and calculator is allowed.

Q1) a) Elaborate following terms in brief: [9]
i)  Load Shedding.
i)  Carbon Credits.
b) Define following terms : [9]
1)  Vacuum Efficiency.
1)) Condenser Efficiency.

i) Corrected Vacuum.

OR
Q2) a) Which are factors considered for selection of coal for Thermal Power
Plant? [5]
b) What do you mean by FGR? Explain with simple diagram. [9]

Q3) a) Elaborate working principal of FBC. What are different types of FBC?

[5]
b) What is a function of Surge tank in Hydropower Plant? Enlist different
types of the same and explain anyone from it. [9]

OR

P.T.O.



Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Explain typical construction, working and advantages of PWR with simple
diagram. [5]
What do you mean by ESP? Explain with simple diagram. [9]

Explain General Layout of Diesel Power Plant indicating different systems.

[8]
The pressure ratio used in an open cycle gas turbine power plant is 6.5.
The pressure and temperature of air entering in the compressor are 1 bar,
300K. Inter cooling arrangement is used to reduce the work of
compression. The maximum temperature of the cycle is limited to 850K.
If the power plant capacity is 10MW, find the thermal efficiency of the
plant and air consumption per hour if calorific value is 45000kJ/kg.
Assume compression in both the stages and expansions in turbine are
isentropic. Take Y = 1.4 (air and gas), Cp = 1 kJ/kgK (air and gas).

Assume perfect inter cooling. [8]
OR

Explain the advantages, disadvantages and applications of diesel power

plant in brief. [8]

An open cycle gas turbine plant works on Brayton cycle. The maximum
pressure and temperature of the cycle is limited to 5 bar, 900K. The
pressure and temperature at the inlet to the compressor are 1 bar and
300K. Reheating is used at the pressure of 2.5 bar where the temperature
of the gases is increased to its original turbine inlet temperature. Mass
flow rate of the air in the plant is 10 kg/s. Determine the thermal efficiency
and capacity of the plant in MW. The exhaust pressure of the gases
leaving the plant is 1 bar. Assume compression and expansions are
isentropic. Take y = 1.4 (air and gas), Cp= 1 kJ/kgK (air and gas),
CV of the fuel 40000 kJ/kg. Neglect pressure losses in the system. Do
not neglect the mass of the mass of the fuel. [8]

Explain Low temperature flat plate collector solar power plant with a
suitable sketch. [6]

Explain Superheated Geothermal Power Plant a suitable diagram.  [6]

What is working principal of Solar Photovoltaic System? What are
advantages and applications of the same. [6]

OR
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Q8) a) Explain Open cycle OTEC with typical diagram and merits. [6]
b) Explain Solar Chimney with typical diagram and merits. [6]
c) Elaborate advantages and disadvantages of MHD based plant. [6]

Q9) a) What is the function of switch gear? Explain any one type of switchgear

with neat diagram. Discuss their relative merits and demerits. [8]
b) A power station has to supply load as follows : [8]

Time (hours) 0-6 6-12 12-14 14-18 18-24

Load (MW) 30 90 60 100 50

Draw 1) Load Curve.

i) Load duration curve and Calculate.
1) Load factor
2)  Capacity of the plant and
3)  Plant capacity factor.
OR
Q10) a) Explain terms with significance : [8]
1) Load factor,
i) Peak and base load,
) Demand factor,
iv) Plant capacity factor.
b) Write note on : [8]
i)  Layout of electrical equipment.

1)) Methods of generator cooling.
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B.E. (M echanical/Mechanical Sandwich)
MECHANICAL SYSTEM DESIGN
(2015 Pattern) (Semester - I1) (402048)
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I nstructions to the candidates:

1) Solve question Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

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

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

Q1) @ Draw structura diagramfor following structural formulae. [6]
) 31313
i) 21)3(2)2(6)
b) Find thereliability of operating period of 1000 Hrs for a device having
faillurerate of 1 x 10 failure/hrs.If there are 1000 itemsin the test, how
many failures are expected in 1000 hrs. [4]
OR
Q2) @) A 2x2driveisrequired for transmitting speed starting from 600 rpm with.
Geometric progression ratio 1.4. draw suitable structural diagrams. [6]
b) Explain the difference between Design and Natural Tolerance. How the
designer would select the tolerances for minimum rejection of the
Components. [4]

Q3) A belt conveyor is to be designed to carry the bulk material at the rate of

300 x 10° kg/hr with following details

Density of bulk material = 800 kg/ m3

Angle of repose of bulk material = 15 degree

Belt speed= 10 Km/hr

Material factor for plies, K1=2.0

Belt tension and arc of contact factor, k2 = 63

No of pliesfor belt =4

Determine;

ad Thesuitablewidth of belt

b) Thediameter and length of drive pulley
OR

PT.O.



Q4) &)
b)

Q5) 8
b)

Q6) a)
b)

Q7) &
b)

State the advantages, disadvantages and applications of conveyor as
materia handling equipment. [4]
Horizontal belt conveyor is to be used transporting material with mass
density of 3 tons/m?3. the belt is 1m wide and has speed of 2 m/s
determine the capacity of conveyor if surcharge angleis 20 degrees. [6]

Derive the expression to determine the principal stresses at the inner
surface of thick cylinder. [8]
A tube of inner and outer diameter 50 mm and 75 mm respectively is
reinforced by shrink fitting another tube of 100 mm diameter. This
assembly isto withstand an internal pressure of 35 MPa. If the shrinkage
Is such that the maximum tangential stressin both the tubesis same,[10]
Calculate:
)  Theshrinkage pressure
i)  Theoriginal dimensions of the tube.
Assume E = 207 kKN/mn?.

OR
What is the need of autofrettage? Explain any method of autofrettage in
detail along with sketch. [6]
A cylindrical pressurevessel with 1500 mm inside diameter and 150 mm
thicknessis subjected to internal pressure of 1.5 N/mm?. A nozzle of 300
mm inside diameter and 12 mm thicknessisto be provided in the shell.
Welds joints efficiency for shell aswell as nozzleis 85 % , while corro-
sion allowance is 2 mm. The nozzle projects 20 mm outside and 30 mm
inside the shell. If the alowable tensile stress for the shell and nozzle
material is 120 N/mm?, determine whether the reinforcing is adequate, if
not find the dimensions of reinforcing pad, if the plate thicknessis 150

mm. [12]
What is the cross section of connecting rod for low speed and high
speed engines? Explain with sketch. [6]

Following datais given for piston of four stroke diesel engine: [10]
1)  Cylinder bore =250 mm;
i)  Maximum gas pressure = 4 N/mm?
i)  Bearing pressure = 15 N/mm?
Iv)  Length of piston pinin bush of small end = 0.45 D;
v) Ratio of inner to outer diameter of piston pin = 0.6;
vi) Mean diameter of piston boss= 1.4 x Outer diameter of piston pin;
vii) Allowable bending stress of piston pin = 84 N/mm?
Cdculate:
1) Theouter diameter of piston pin;
2) Theinner diameter of piston pin;
3) The mean diameter of piston boss
4)  Check design for bending stress
OR
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following data:

Q8) Design a cylinder and cylinder head for a four stroke C.1. engine with the

[16]

a) Brake Power =5kW,;
b) Engine speed = 1200 rpm; Indicated mean effective
pressure = 0.3 N/mn;
c) Maximum gaspressure= 3.5 N/mm?;
d) Mechanical efficiency = 80%;
e) Compression ratio = 12;
f)  Rboring factor, C, = 4 mm;
g) Cylinder head thicknessconstant K, =0.35and Allowabletensile stresses
are.
Name of Part Cylinder Liner Cylinder Head Studs
Materid Alloy Cast Iron Alloy Cast Iron Alloy stedl
40Ni3
Allowabletensle
stress N/mm? 40 40 70
Q9 a Explainmethodologiesof optimum designindetail with suitableexample[6]

b)

A tensile bar of length 400 mm is subjected to constant tensile force of
4000 N. If the factor of safety is 2 design the bar with the objective of

minimizing the material coat out of thefollowing materials. [10
Materia Mass density, p | Material Cost, C Yield Strength
(Kg/m?®) (RS/N) Syt (MPa)
Plain carbon 7800 28 400
steel
Alloy stedl 7850 150 900
Al dloy 2800 140 150
Titanium 4500 2200 800
dloy
OR

Q10) In alight weight equipment a shaft is required to transmit 40 KW power at
425 rpm. The required stiffness of the shaft is 90 N-M/ Degree. The factor of
safety based onyield strength in shear is 1.5. Using the maximum shear stresss
theory design the shaft with the objective of minimizing the weight out of the

following materials. [16]
Materid Mass  Material Cost, TensleYidd Modulus of
density, p C Strength syt rigidity, G
(Kg/m?®) (RYN) (MPQ) N/mm?
Alloy steel 7800 75 450 82x10°
Al alloy 2800 9 150 27x10°
Titaniumalloy 4500 150 800 41x10°
Magnesumadloy| 1800 10 100 17x10°
x x X
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B.E. (Mechanical)
TRIBOLOGY
(2015 Pattern) (Semester - 11) (Elective- I11) (402049A)
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I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4 Q50r Q6, Q.70r Q.8 Q.9 or Q.10.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of electronic pocket calculators allowed.
5) Assume suitable data, if necessary.

Q1) @ Explaintheimportance of Tribology in Industry. [6]
b) Explainthe physical and chemical properties of lubricants. [4]

OR
Q2) a  Writenote on Stick-slip phenomenon in friction. [4]
b) Explainthefollowingtermsinshort: [6]

)  Extreme pressure additives
i)  Recycling of used ail

Q3) @ Writeshort noteon : [6]
)  Gaskets
i) Oil seds
b) Explainthe effect of temperature and pressure on viscosity. [4]
OR
Q4) Thefollowing dataisgiven for 360° hydrodynamic bearing [10]

Journal speed = 1500 rpm

Journal diameter = 100 mm

Bearing length =50 mm

Minimum oil film thickness0.015 mm

Viscosity of lubricant = 30cP

Thefit between journal and bearing isH7e7 for which

Hole diameter = 100! 5 mm

Shaft diameter = 100392 mm

PT.O.



Specify theload carrying capacity of given hydrodynamic bearing.

Q5) 8

b)

Q6) &)

b)

d C c rengL Q
0.1 0.0313 1.6 5.69 0.939
0.2 0.0923 3.26 541 0.874

1

E 04 0.319 8.10 4.85 0.730
0.6 0.779 17.00 4.29 0.552
0.8 2.03 40.9 3.27 0.310

What is squeeze film lubrication? State applications of squeeze film
|ubrication. [10]

Differentiate hydrostatic bearing and hydrodynamic bearing onthebasis
of [8]

I)  Friction between shaft and bearing at starting and running condition
i) Power losses

i)  Load carrying capacity

Iv) Operating speed

OR
Derivean expression for flow rate of fluid through rectangular slot. State
the assumptions while deriving the expression. [8]

Thefollowing datais given for hydrostatic thrust bearing
Supply pressure = 2.5MPa,

Shaft speed = 720 rpm

Shaft diameter = 400 mm,

Recess diameter = 250 mm

Film thickness = 0.15 mm

Viscosity of lubricant = 30cP
Calculate:

1)  Load carrying capacity of bearing
ii)  Total flow rate of lubricant

i) Frictional power loss

Iv)  Pumping power loss

[10]
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Q7) 8

b)

Q3) &)

b)

Q9) 8

b)

Q10)a)
b)

How Elasto-hydrodynamic lubrication differs from hydrodynamic
lubrication? Also explain the Ertel-Grubin equation withitslimitationin

brief. [8]

State the merits and demerits and four application of gas lubricated

bearing. [8]
OR

Explain Hertz theory of contact stress with example. Explain in brief
contact stresses between two cylinders. [8]

Compare the gas lubricated bearings with oil [ubricated bearings based
onfollowing parameters. [8]

I)  Load carrying capacity
i)  Overdl coefficient of friction
i) Viscosity of lubricant

IvV) Operating speed

Explain with neat sketches any two methods used for corrosion resistance.

[8]

Write anote on Lubrication systemin |.C. engine. [8]
OR

Classify surface engineering processes. [8]

Write short note on : [8]

1)  Hot dip coating
i) Flamespraying

VOV
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B.E. (Mechanical Engineering)
INDUSTRIAL ENGINEERING
(2015 Pattern) (Semester - 11) (Elective- 111) (402049B)
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I nstructions to the candidates:
1) Answer Qlor Q.2 Q3or Q4 Q50r Q.6 Q.70r Q8 Q.90r Q.10. Q.11 or Q.12.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of programmable calculator is not permitted.
5) Assume suitable data, if necessary.

Q1) What is productivity? Discuss in details factorsthat affect productivity. [8]

OR
Q2) Define Industrial Engineering. Explain in brief various function of Industrial
Engineering. [8]
Q3) Write a short note on (any two) : [8]

ad  Multi activity chart
b) SIMO chart
c) Stringdiagram
OR
Q4) What is method study? Explain symbols used in recording the activity. [8]

Q5) What is work measurement? Explain different allowances used in standard
time calculations? [8]

OR

PT.O.



Q6) A work study was conducted in a machine shop following data has been
recorded. [8]

d No of observation = 2000

b) Noof activity idle=500

c) Ratiobetween manual and machine=3:1
d) Performancerating =85%

€) No of pieces produced = 120

f)  Duration of study = 60 hrs,

Calculate standard time per piece assuming 10% rel axation and 3% contingency

alowance.
Q7) @ Explain the functions of PPC. [8]
b) Write note on MRP, MRP-II. [8]
OR
Q8) @ Write anote on forecasting methods. [8]
b) Explain concept of ERP with block diagram. [8]

Q9) @ Explainindetail factorsaffecting on selection of location for theindustria
plant. [7]

b) Writeashort noteon : [8]
) ABCanayss
i)  Assembly LineBalancing

OR
Q10)a) Estimatethe salesforecast for the year 2000, using three month moving
average and exponential smoothing forecast. Take o = 0.5. [8]
Year 1995 1996 1997 1998 | 1999
Sale Rs. (x10°) 180 168 159 170 188

b) What are different principles of material handling? Describe any four
material handling equipment commonly usedinindustries. [7]
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Q11)a) Writeshort noteon: [8]
) Breakevenanalysis
i)  Push and pull systems

b) A company hasgivenfollowinginformation: [7]
Data Rs.
Sdling price 20/- unit
Variable cost 5/- unit
Fixed cost 50,000/-
Determine:
) BEP
i) Saleswhenitisdesirableto earn profit of Rs. 20,000/-
OR
Q12)a) Writeashort note on (any two) : [8]
)  KRA

i)  Cost accounting
i)  Net present value (NPV)

b) Explain in brief different functions of human resource department.
Comment on Key Result Area and Performance appraisal of employee.

[7]

VOOV
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I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) &)
b)

Q3) &)

b)

Q4) 8
b)

Answer Q.1 or Q.2, Q.3 0or Q.4,Q.50r Q.6, Q.7 or Q.8, Q.9 or Q.10.
Figuresto the right side indicate full marks.

Neat diagrams must be drawn wherever necessary.

Use of scientific calculator allowed.

Assume suitable data, if necessary.

A Vacuum gripper is used to lift aweight of 10 KN with the help of two
suction cups, each having diameter of 200 mm. Determine the negative

pressure required to lift the weight. [9]

Explaintheterm ‘Compliance’ in Roboticswith asuitable example. [5]
OR

Distinguish between forward and inverse kinematics. [9]

Suggest suitable gripper for following applications: [9]

)  Carwindshields

i) Glassjar

i)  Cylindrical metal pins
Iv)  Spherical metal jobs
v) Razor blade

Explain the working principle of the Tactile sensor with a neat sketch.
[5]
Give different robot configurations based on coordinate system.  [5]

OR
Write short note on robot anatomy with neat sketch. [5]
Explain kinematics of redundant robots. [9]

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7)
b)

Q8) &)

b)

Q9) 8
b)

Q10)a)
b)

Write a short note on the following : [10]
)  Forward Dynamics of a Robot,

i)  Inverse Dynamics of a Robot.

Explain with asuitable examplethe force control of arobot manipul ator.

[8]
OR
Itisdesired to have ajoint of asix-axisrobot movefrom aninitial angle

of 20° to a final angle of 100° in 8 seconds. Using a third-degree
polynomial, calculatethejoint anglesat aninterval of 2 seconds. Assume

velocity at theinitial and final positioniszero. [10]
Explainindetails, Euler-Lagrange formulation for dynamics. [8]
Describethe different stepsin trgjectory planning. [8]
Discuss the following commands for programming arobot: [8]
) WAIT
i)  SIGNAL
i) DELAY

OR
Write short note on control. [8]

)  Law of positioning.
ii)  Considerationsintragjectory planning.

Explain with a neat block diagram the Machine Vision System for a
Robot. [8]

Discussthe application of Artificial Intelligenceto Robotics systems.[ 8]

Elaborate on the role of Robotic systemsin Industry 4.0. [8]
OR
Elaborate on the different types of Robot Simulations. [8]
Write short note on machine vision. Write two applications of machine
vision in Robotics. [8]
VOV
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B.E. (Chemical Engg.)
MEMBRANE TECHNOLOGY
(2015 Pattern) (Semester - |) (Elective - ) (409344B)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4 Q50r Q6, Q.70r Q.8 Q.9 or Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume Suitable data, if necessary.

Q1) @ Giveclassification of membranes? Explainin short factors affecting the
properties of membrane materials. [6]

b) Define: [4]
1)  Percentagerejection

i)  Molecular weight cut off

OR
Q2) @) Explainin detailsabout characterisation of membrane. [6]
b) What is pervaporization? Give any one application. [4]
Q3) @ Explainwith neat sketcheshollow fiber membrane module. [6]
b) Definedead end filtration and crossflow filtration. [4]

OR
Q4) @ Derivean equation for transport through dense membrane. [6]
b) Giveadvantages and disadvantages of ceramic membrane. [4]

PT.O.



Q3) 8
b)

Q6) &)

b)

Q7) &

b)

Q8) a)

b)

Q9) a)
b)

Q10) &
b)

Explain in details methods of reducing concentration polarization. [9]

Explainin detailswith suitable equation boundary layer film model. [8]

OR
Explain in details about fouling of membrane and methods of reducing
thefouling. [10]
What isdesalination? Explainin detail s seawater desalination. [7]

What ismetallic membrane? Explainin detail sitsapplication for hydrogen

Separation. [10]

What is membrane bioreactor? Explain any one application. [8]
OR

Explainindetail s application of membranefor separation of heavy metals

from dilute solution. [10]

Explainin short electrically driven membrane processes. [8]

Explainindetailsmembrane application for carbon dioxide separation.[10]

Define: [5]
)  Sdectivity
i)  Diffusivity
OR
Explainin detail swith suitable sketchesliquid membrane. [10]
Definemembranedistillation. [9]
> > >
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[5927] - 230
B.E. (Mechanical Engineering)
ADVANCED MANUFACTURING PROCESSES

(2015 Pattern) (Semester - 1) (Elective - 1V) (402050 A)

Time: 2%2Hours] [Max. Marks: 70
I nstructionsto the candidates :

1)

2)
3)

Ql) g
b)

Q2) &
b)

Q3) g

b)

Q4) 8

b)

Q5) 8
b)

All questions are compulsory i.e. Solve Que. 1 or Que. 2, Que. 3 or Que. 4,
Queb5or Que.b, Que.7 or Que.8 and Que.9 or Que.10.

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

Examine with sketch electro hydraulic forming. [6]

How friction stir welding isuseful in modern era? [4]
OR

Examine with neat sketch Stretch forming and list their applications. [6]

List applications of adhesive bonding. [4]

Examinewith neat sketch Electro Jet Machining processwith its process

parameter. [6]
Examine the process of underwater welding. [4]
OR
Examineworking principle of wire electric discharge machining with the
process parameter. [6]
Examine basic principle of friction stir welding process. [4]
Examine the process of Focused |on Beam Machining. [6]
Examine how- the ultrasonic micro machining carried out. [6]
Write short note on Diamond micro machining. [4]
OR

P.T.O.



Q6) a)
b)

Q7) 8
b)

Q8) g
b)

Q9) g

b)

Q10) &)

b)

Writein detail the need of micro machining. [6]
Examine the process of photochemical machining. [6]
Write short note on Lithography. [4]
Give classification of additive manufacturing processes. [6]
Write note on post processing of parts manufactured by additive
manufacturing processes. [6]
Write applications of additive manufacturing processes in medical
technology. [4]
OR
Examinethe basic stepsin additive manufacturing. [6]

What care should be taken while designing the object while manufacturing
by additive manufacturing. [6]

Write application of additive manufacturing processes in aerospace
industry. [4]

Examine operating principal of Atomic force micro scope with neat
sketch. [6]

Examine operating principal of Electron Microscopes with neat sketch.

[6]

Describe in details, the applications of microscopes. [6]
OR

Examine operating principal of Energy-dispersive X-ray spectroscopy.
[6]
Describe in details, the applications of spectroscope. [6]

Write short note on material characterization. [6]
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[5927] - 231
B.E. (Mechanical Engineering)
SOLARANDWIND ENERGY
(2015 Pattern) (Semester - 11) (Elective - 1V) (402050B)

Time: 2%2Hours] [Max. Marks: 70
Instructionsto the candidates :

1) Attempt all questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data if necessary.

Q1) a) Explain the solar energy potential available. Draw the azimut, Zenith,

Altitude and incident angle. [8]
b) Classify the different Solar Dryers used and draw natural convention
solar flat plate collector used for drying. [7]

OR
Q2) a) Solarand Wind Energy Scenario across the India and government support
for renewable Energy Source. [8]

b) Explain the Solar Relation measuring instruments i.e. Solar Pyranometer,
Sunshine recorder. Give the significance of the measurement. [7]

Q3) a) Explain the working of Solar parabolic dish type of collector used for

Cooling Purpose. (8]
b) Explain the working of the Solar ETC system for air healing. [7]
OR
Q4) a) 1) Explain Solar Pond. [4]
i)  Write short note on Solar Still. [4]

b) Derive the Expression for Solar PV system its Imax, Vmax Ishort Vshort.
Draw PN junction diagram. [7]

P.T.O.



Q5) Design a stand alone system for a load of 2kw total (continuous load for 5 hrs
per day) with back up of 2 days for non sunshine days. Consider avg. daily
solar radiation as 720 wp/m?. [20]

Q6) A propeller type of wind turbine has the following data. [20]
speed of free wind at a height of 10m = 15 m/s.
a=14
air density 1.226 kg/m?.
height of tower 100 m.
wind velocity at turbine reducess by 20%
generator efficiency - 90%

Find the total power available in wind power extracted by wind turbine electrical
power generated, axial thrust an turbine.

T 97 <97
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[5927] - 232
B.E. (Mechanical)
PRODUCT DESIGNAND DEVELOPMENT

(2015 Pattern) (Semester - 11) (Elective - 1V) (402050 C)

Time: 2%2Hours] [Max. Marks: 70
I nstructionsto the candidates :

1)
2)
3)
4)
5)

Ql) g
b)

Q2) g
b)

Q3) 8
b)

Q4) &)
b)

Answer Q.1or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8, Q.90r Q.10.
Neat diagrams must be drawn wherever necessary.

Figures to the right side indicate full marks.

Use of calculators is allowed.

Assume suitable data if necessary.

Explain phases of product design. [9]

Differentiate between product development and product design. [5]

OR
Explain customer need with suitable example. [9]
Explain the concept of Technology forecasting. [9]
Explain morphological analysiswith suitable example. [5]
How standardization, simplification and specialization are related to
product design’? [5]
OR
Discuss product testing in detail . [9]
Explain the process of concept embodiment. [9]

P.T.O.



Q) 8
b)

Q6) a)
b)

Q7) 8
b)

Q8) 8
b)

Q9) 8

b)

Q10) &)

b)

What is product tear down? Explain the tear down processin detail. [8]

Explainforceflow diagram with suitable example. [8]
OR

Explain any two types of product architecture. [8]

Explain following toolsin benchmarking [8]

1)  Intended Assembly Cost Analysis.

i) TrendAnaysis.

Explain guidelinefor design for manufacturing. [8]

Discussguidelinefor design for environment. [8]
OR

Discussguidelinesdesign for Reliability. [8]

What are guidelines for design for safety? Discuss and elaborate.  [8]

What is Life cycle management’ ? Discuss the applications of PLM.
[10]

Explain the components of PDM in detail. [8]

OR
Discuss the concept of product data and product workflow in PLM.
[10]
Explain Five phases of PLC in detail with example. [8]
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[5927] - 233
B.E. (Mechanical-Sandwich) (Semester - I1)
MECHANICAL VIBRATIONS
(2015 Pattern) (402066)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates :

1)
2)
3)
4)
5

Q1) g

b)

Q2) g

b)

Solve Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8, Q.9 or Q.10.
Draw Neat diagrams wherever necessary.

Use of scientific calculator is allowed.

Assume suitable data whereever necessary.

Figuresto the right indicate full marks.

Classify mechanical vibrations. Give at | east one engineering exampl e of
each type. [4]
A single-d of mass-spring system of mass‘m’ and stiffness‘k’ issubjected
totheinitial displacement of x  andinitia velocity of v, and then allowed
It to oscillate freely. Obtain an expression for displacement of the mass

and hence find the amplitude in terms of x, and v,,. [6]
OR

Draw the time-displacement graph of free vibration of 1-dof viscously

damped system for different damping conditions - [4]

1)  zerodamping,

i) under damping,

i) critical damping and

Iv) over damping

A block of mass 10 kg is placed on ahorizontal surface and attached to a
horizontal spring of stiffness 1200 N/m. The coefficient of diding friction

between the block and surface is 0.2. When the massis given an initia
displacement of 80 mm, calculate [6]

1)  thefrequency of free oscillations.
i)  the number of cycles corresponding to 50% reduction in theinitial
amplitude.

PT.O.



Q3) 8

b)

Q4) 8

b)

QS5) 8
b)

Explain with neat sketch the transient state and steady state of vibration
related to forced vibration. [4]

A single DOF mass-spring-damper oscillator is excited by a harmonic
force f (t) = 35n(15t) N. The oscillator has a mass of 10 kg, stiffness
1000 N/m and damping coefficient 50 N-s/m. Determine [6]

)  Steady state amplitude of vibration of mass and
i)  Maximum force transmitted to the support.
OR

Definethefollowing termsin relation to forced vibration - [4]
1)  Magnification factor

i)  Quality factor

i)  Forcetransmissibility

Iv) Motiontransmissibility

A rotor of 10 kg massis mounted midway on ahorizontal shaft of diameter
3 cmwhichissimply supported with aspan of 1.2 min bearings at both
the ends. The center of gravity of therotor is0.2 mm offset from itsaxis
of rotation. The modulus of elasticity of shaft material is 200 GPa.
Determine- [6]
)  Static deflection of rotor

ii)  Critical speed of shaft

i)  Amplitude of steady state vibrations of rotor at a speed of 3000 rpm.

Explaintwo degree of freedom system with any two practical examples.[6]

For the system of spring and massesshown inthefigure, derivedifferential
eguations of motion in terms of displacement x, and x, of masses.
Determine natural frequenciesand corresponding mode shapes. Describe
the mode shapes graphically. [10]

xi(t) x2(t)
|—> ) |——>
2m AMMWS 3m

O O e Ll

Figure: Q 5 b)

OR
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Q6) a)
b)

Q7) &)

b)

Q8) a)
b)

Q9) 8
b)

Explain the concept of ‘ Torsionally Equivalent Shaft’. [6]

Two equal masses of magnitude ‘m’ are attached to a light string of
length 3L whichisstretched with stati