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Total No. of Questions : 12]

[Total No. of Pages : 3

[5254]-59
B.E. (Mechanical/Sandwich)

COSTING  AND COST CONTROL
(2008 Pattern)

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

1) Answer any three questions from each section.

2) Answer 1 to 6 questions from section I and 7 to 12 questions from section II.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

P1956

SECTION - I

Q1) a) Differentiate between Financial Accounting and Cost Accounting. [8]

b) Explain in brief about Finance Accounting. [8]

OR

Q2) a) State and explain the limitation of Cost Accounting. [8]

b) Distinguish between Cost Allocation and Cost Absorption. [8]

Q3) a) Explain the types of various overheads (any 3 overheads) [10]

b) Explain the characteristic direct expenses. [6]

OR

Q4) a) Explain the detail various parameter used for classification of Costs.[8]

b) Explain the different methods of Costing in manufacturing Industries.[8]

Q5) a) Explain single and multiple overheads Rates. [10]

b) Distinguish between fixed overheads and variable overheads. [8]

SEAT No. :
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OR

Q6) a) Explain the treetent of over and absorption of overheads in Cost
Accounting. [8]

b) Explain the Cost Accounting treatment of unsuccessful Research and
Development Cost. [8]

SECTION -II

Q7) A contract is estimated to be 80% complete first year construction as certified.
The contractee pays 75% of value of work certified as and when certified and
makes the final payment on the completion of contract. following information
is available for the first year: [16]

Rs.

Cost of work in progress 8,000/-

Profit transfered to profit &

loss A/C at end of the year 1 on

in complete contract 60,000/-

Cost of work to date 88,000/-

Calculate the value of work-in-progress certified and amount of contract price.

OR

Q8) a) Discuss the distinguish feature of process cost system. [8]

b) What are the methods of oppositioning joint cost? Explain any one in
brief. [8]

Q9) a) Product Z has a profit volume ratio of 28%. Fixed operating costs directly
attributable to product Z during the quarter 11 of the financial year

2014-2015 will be Rs. 2,80,000.

Calculate the sales revenue required to acchieve a quarterly profit of
Rs.70,000. [8]

2
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b) Explain following terms related to marginal costing (any four) [8]

i) Marginal contribution

ii) Marginal cost

iii) Break even point

iv) Profit volume ratio

v) Margin of safety

OR

Q10)a) Explain the concept of contribution and contribution to sales ratio in
marginal costing. [8]

b) Differentiate between Adsorption costing and Marginal costing. [8]

Q11)a) State the basic of standard costing. [9]

b) State the need for the standard costing. [9]

OR

Q12)Write a short note on.

a) Types of standard costing [9]

b) Techniques of marginal costing [9]

3
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[5254]-60 -A
B.E. (Mechanical Sandwich)

ENERGY MANAGEMENT AND INDUSTRIAL POLLUTION
 (2008 Pattern) (Elective -IV)

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

1) Answer any 3 questions from each section.

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

3) Assume suitable data, if necessary.

P1957

SECTION - I

Q1) a) Discuss Indian energy scenario in context of natural gas, oil and coal.[9]

b) Discuss importance of energy strategy for the future of the nation. [9]

OR

Q2) a) What are the different losses in electric motors? How these losses can
be minimized? [9]

b) Discuss different ways to improve power factor. [9]

Q3) a) Explain ten step methodology to carry out detailed energy audit. [8]

b) Write short note on "Bench marking". [8]

OR

Q4) a) Discuss the various financial analysis techniques for investments in energy
efficiency projects. [8]

SEAT No. :
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b) A cogeneration system installation is expected to reduce an annual
company's bill by Rs.20 Lacks. If the capital cost of the new cogeneration
installation is Rs. 60 Lacks & Rs. 5 Lacks per year on an average required
maintaining & operating plant. Calculate simple payback period & %
return on Investment (%ROI). What is the future value of Rs.1000/-
after 3 years if the interest rate is 10%. [8]

Q5) a) Explain the opportunities for improving energy efficiency in the boilers.
[8]

b) Enlist energy conservation opportunities in steam distribution system.[8]

OR

Q6) a) Enlist the methods to improve the performance of Pumping system. [8]

b) Write the areas for improving the thermal efficiency of the HVAC systems.
[8]

SECTION - II

Q7) a) Discuss effects of Industrial Pollution on environment. [9]

b) Discuss the concept of Clean Development Mechanism. [9]

OR

Q8) a) Discuss environmental problem of global warming and efforts put at
international level to control it. [9]

b) Write short notes on [9]

i) Acid rain

ii) Loss of biodiversity
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Q9) a) What are the sources of water pollution and air pollution? [10]

b) Explain in short about different air quality control techniques? [6]

OR

Q10)a) Write short notes on [10]

i) Marine Pollution

ii) E-Waste

b) Write a short note on waste water treatment. [6]

Q11)a) What are the direct and indirect benefits of waste heat recovery? [8]

b) Write a note on waste minimization techniques. [8]

OR

Q12)a) What are the objectives of EIA. [8]

b) Write short notes on [8]

i) Incineration

ii) Cogeneration
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[5254]-61
B.E. (Automobile)

AUTOMOTIVE  REFRIGERATION & AIR CONDITIONING
(2008 Pattern)

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

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables slide rule, mollier charts, electronic pocket

calculator and steam tables is allowed.

P1958

SECTION - I

Q1) a) How does an actual vapour compression cycle differ from that of a
theorotical cycle? [4]

b) Describe the mechanism of a simple vapour compression refrigeration
system? [6]

c) During the test of refrigerant plant using F12 the following observations
were made. [8]

Pressure range of working =11.02 bar to 1.86 bar.

Temp. of refrigent at entry & exit of condenser = 65ºC & 32ºC

Rate of flow of cooling water = 13 kg/min

Rise in temp. of cooling water = 8ºC

M.E.P. in compressor = 3.4 bar.

Ice produced in 8 Hours = 360kg

Water temperature supplied for ice making = 27ºC

Latent heat of ice = 336 kJ/kg

Bore of compressor = 90 cm

Stroke of compressor = 70 cm

R.P.M. of the compressor = 500

compressor is double acting

SEAT No. :
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Find the following

i) Theoretical C.O.P. of the system

ii) Actual C.O.P. of the system

iii) Mass flow of F
12

 per minute

The properties of F
12

 are given below.

Pressure Saturation Enthalpy Entropy

(bar) Temp ºC liquid Vapour Vapour

(kJ/kg) (kJ/kg) (kJ/kg-k)

11.02 45 465 593.5 4.75

1.86 –15 406 568.3 4.78

Assume average specific heat for liquid refrigerant is 0.97 kJ/kg ºC & for
superheated vapour refrigerant is 0.65kJ/kg–ºC.

OR

Q2) a) In an open cycle air refrigeration machine, air is drawn from a cold
chamber at –2ºC & 1 bar & compressed to 11bar. It is then cooled at
this pressure to the cooler, temperature diagrams & cycle & for a
refrigeration of 15- Tonnes find [10]

i) Theorotical COP

ii) Rate of circulation of the air in kg/min

iii) Piston displacement per minute in the compressor & expander

iv) Theorotical power tonne of refrigeration

b) Explain cannot cycle with P-h & T-s diagram. Derive an expression for
its COP. [8]

2
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Q3) a) Write down various components of Air conditioning system. [6]

b) Explain the properties of an ideal refrigerant? [4]

c) Classify the refrigerants. [6]

OR

Q4) a) Explain environmental concerns Legislation for automative A/C sysems.
[6]

b) Give the classification of Evaporators. [4]

c) Explain Refrigeration charge capacity determination. [6]

Q5) a) Draw the neat sketch of comfort chart & explain it. [4]

b) Explain the different air distribution modes with sketch. [6]

c) Explain the manual temperature control system. [6]

OR

Q6) a) What are various ducts? Which is mostly used in A/C system? Why?[6]

b) Explain vehicle operation modes & cool-down performance. [4]

c) What are various components of air distribution system. [6]

SECTION -II

Q7) a) Discuss the any two psychrometric processes with the help of hand
drawn psychrometric chart. [8]

i) Sensible cooling & sensible heating

ii) Evaporative cooling

iii) Adiabatic chemical dehumidification

iv) Adiabatic mixing of two air stream for fog formation

3
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b) Air at 10ºC DBT & 90% RH is to be heated & humidified to 35ºc DBT
& 22.5ºC WBT. The air is preheated sensibly before passing to the air
washer in which water is recirculated. The RH of air coming out of the
air washer is 90% this air is again reheated sensibly to obtain the final
desired condition. [8]

Find:

i) The temp. to which air should preheated

ii) The total heating required

iii) The make-up water required in the air washer

iv) The humidifying efficiency of the air washer.

OR

Q8) a) Explain the following psychrometric relation [8]

i) Humidity ratio

ii) Relative humidity

iii) Degree of saturation

iv) Daltons law of partial pressure

b) For a sample of air having 28ºC DBT and relative humidity 40% at
barometric pressure of 760 mm of Hg, Calculate: [8]

i) Vapour pressure of air

ii) Humidity Ratio

iii) Vapour density or absolute humidity

iv) Enthalpy

Verify your result by psychrometric chart.

4
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Q9) a) Define following with neat sketch: [9]

i) OASH

ii) ERSHF

iii) GSHF

b) The following data refer to summer air conditioning of building [9]

Outside design conditions = 43ºC DBT, 27ºC WBT

Inside design condition = 25ºC DBT, 50% RH

Room sensible heat gain = 84000 kJ/h

Room Latent heat gain = 21000 kJ/h

By pass factor of the cooling used = 0.2

The return air form the room is mixed with outside air before entry to cooling
coil in the ratio of 4:1 by mass. Determine.

i) Apparatus Dew Point of cooling coil

ii) Condition of the air entering & exit for cooling coil

iii) Fresh air mass flow rate

iv) Refrigerant load on cooling coil

OR

Q10)a) Explain the air conditioning electrical and electronic control with sketch.
[9]

b) Explain the effect of air conditioining load on engine performance. [9]

Q11)a) Explain any 2 from the following [8]

i) Initial vehicle inspection

ii) Temperature measurement

5
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iii) Odour removal

iv) Retrofitting

b) Write a short note on refrigerant recovery, recycle and charging. [8]

OR

Q12)a) Explain the system oil giving at least 2 examples of oil. [8]

b) Explain leak detection test. [8]

6
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[5254]-62
B.E. (Automobile Engineering)

MACHINES & VEHICLE DYNAMICS
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instruction: Every Section should be on seperate answer paper.

P1959

SECTION - I

Q1) a) What is partial Balancing? Explain in brief. [6]

b) Four cylinder engine, having piston mass of 2kg, crank radius is 200mm.
connecting rod length 400mm, rotating with 1000 rpm. Each cylinder
appear in order of 1-4-2-3 after 90º interval. if engine is complete primary
balanced by means of force. Find out primary couple & secondary
couple. [10]

OR

Q2) a) Explain Dynamic balancing machine in brief. [6]

b) Derive expression for balancing of V engine for forces & couples. [10]

Q3) a) Derive expression for generalize equation of SHM. [6]

b) Spring, mass, damper system have mass of 300kg, spring constant
15,000N/m, & damping coefficient 1500 N-s/m. If system is rotating
with 2000 rpm find out, [10]

i) Critical Damping coefficient

ii) Damping factor

iii) Roots of generalize equation of damped free vibration.

SEAT No. :
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OR

Q4) a) Find out Natural frequency of following system. [6]

b) Derive the equation for damped free vibration for under damped,
overdamped & critically damped system to find out root of governing
equation of vibration. [10]

Q5) Solve any two. [2 × 9 = 18]

a) Derive expression of force transmissibility & impact of resonance on it.

b) Find out generalize equation of motion & phase angle by graphical method
for single degree damped forced vibration having harmonic excitation
force on the system.

c) A motor having weight of 50kg mounted on a spring of stiffness 10,000
N/m & Damper with constant of 1500 N-s/m. Motor carrying ecentric
mass at 10mm from the axis of rotation & having weight of 2kg. If motor
is rotating with 2500 rpm. find out

i) Displacement due to unbalance force

ii) Phase angle

2
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SECTION - II

Q6) a) Explain different co-ordinate systems for vehicle. [8]

b) Enlist forces acting on the vehicles & how to reduce them. [8]

OR

Q7) a) Define following terms in brief. [8]

i) Gradiability

ii) Acceleration

iii) Braking

iv) Comfort

b) What is the gyroscopic effect on vehicle at the time of turning? [8]

Q8) a) Derive generalize equation for fraction limited acceleration. [8]

b) Explain in brief about power source used in IC engine with its performance.
[8]

OR

Q9) a) Derive generalize equation for power limited acceleration. [8]

b) Explain pitch & bounce motion of vehicle. [8]

Q10) Explain any three. [3 × 6 =18]

a) Tyre Nomenclature

b) Steady-state cornering

c) Lateral Acceleration gain

d) Yaw velocity & critical speed

e)  Effect of braking an vehicle handling

3
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[5254]-63
B.E. (Automobile Engineering) (Semester -I)

AUTOMOTIVE SYSTEM DESIGN
(2008 Pattern)

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

1) Answer any 3 questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

P1960

SECTION - I

Q1) Explain the following.

a) Adequate and optimum design [6]

b) Ergonomic considerations in design [6]

c) Statistical considerations in design [6]

OR

Q2) Write short note on:

a) Johnson's method of optimization [6]

b) Design for natural tolerances [6]

c) Aesthetic considerations in design [6]

Q3) a) Derive an expression for torque transmitting capacity of a single plate
clutch by assuming uniform pressure. [8]

SEAT No. :
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b) A friction clutch is required to transmit 33. 12 kW at 2000 rpm. It is to be
of single plate disc type with both sides effective, the pressure being
applied axially by means of springs and limited to 68700 Pa. If the outer
diameter of the plate is to be 0.305m, find the inner diameter of the
clutch ring and the total force exerted by the springs. Assume the uniform
wear and coefficient of friction 0.3. [8]

OR

Q4) a) State and explain friction materials used in clutches. [4]

b) What are the design requirements of a clutch? [4]

c) A single plate clutch consists of only one pair of contacting surfaces. It
is used for an engine, that develops a maximum torque of 120Nm.
Assuming a factor of safety of 1.5 to account for slippage at full engine
torque. The permissible intensity of pressure is 0.35 MPa and the
coefficient of friction is 0.35. Assuming uniform wear, calculate the inner
and outer diameters of the friction lining. [8]

Q5) a) Explain the gearboxes with different speed gears. [6]

b) A four speed gearbox is to have the following gear ratios 1, 1.5, 2.48 and
3.93. The centre distance between the lay shaft and the main shaft is
73.12 mm and the smallest pinion is to have atleast 12 teeth with a diametral
pitch of 3.25mm. Find the number of teeth of the various wheels. Find
the exact  gear ratios. [10]

OR

Q6) a) Explain the parameters considered for selection of bearing. [6]

b) Design a 3 speed constant mesh gearbox having a gear ratio of 3.6 in
bottom and reverse gear. The main shaft and lay shaft are 120 mm apart
approximately. Take the module 3.25 mm. The top gear has got unity
gear ratio. Find the exact gear ratio. [10]

2
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SECTION - II

Q7) a) State and explain the types of live axles. [8]

b) An  Automobile engine develops 27.93 kW at 1500rpm and its bottom
gear ratio is 3.06. If a propeller shaft of 40 mm outside diameter is to be
used, determine the inside diameter of mild steel tube to be used, assuming
a safe shear stress of 56.25 MPa for the mild steel. [8]

OR

Q8) a) Explain the construction of any one type universal joint with neat sketch.
[8]

b) A car has one of its rear wheels jacked up of the ground. With top gear
engaged, the engine is turned by hand and it is found to make 11 turns
while the jacked up wheel turns 4 times with first gear engaged, 19 turns
of the engine correspond to 2 turns of the road wheel. Assuming direct
drive through the gearbox in top drive, calculate the rear axle ratio and
the first gear ratio of the gear box. [8]

Q9) a) Explain the theory of internal shoe brake with neat sketch. [8]

b) Explain the hydraulic braking system with neat sketch. [8]

OR

Q10)a) Calculate the mean living pressure and heat generated during braking
operation. [8]

b) The disc brake pads operate at a mean radius of 0.14m. The force applied
to each pad in 4450N and the coefficient of friction between each pad
and disc is 0.35. When the disc rotates at 500 rpm, calculate. [8]

i) The frictional torque acting on the disc.

ii) The work done per minute by this torque.

iii) The heat energy generated per second.

3
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Q11)a) Explain the heavy duty truck rear end suspension with neat sketch. [8]

b) A truck spring has 12 number of leaves two of which are full length
leaves. The spring supports are 1.05m. apart and the central band is
85 mm wide. The central load is to be 5.4 kN with a permissible
stress of 280 MPa. Determine the thickness and width of the steel
spring leaves. The ratio of the total depth to the width of the spring is
3. Also determine the deflection of the spring. [10]

OR

Q12)a) Explain the components of steering system. [12]

b) State and explain any one steering gear mechanism. [6]

4
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[5254]-64
B.E. (Automobile Engineering)

AUTOMOTIVE  AERODYNAMICS & STYLING
(2008 Pattern)

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

1) Answer any 3 questions from each sections.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicates full marks.
4) Assume suitable data, if necessary.

P1961

SECTION - I

Q1) a) Derive adiabatic steady state flow equation in brief. [8]

b) Explain any four type of flows in brief. [8]

OR

Q2) a) What is convective & local accelaration. [8]

b) Write a short note on continuty equation. [8]

Q3) a) Explain the term 'shock induced seperation. [8]

b) How High speed flow get affected by wings? [8]

OR

Q4) a) Write a note on flow around circular cylinder. [8]

b) What is transonic area rule? Write tip effect in brief. [8]

SEAT No. :
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Q5) a) Explain flow phenomenon around car, when it is treated as bluff body?
[10]

b) Enlist & explain resistive forces for any vehicle. [8]

OR

Q6) a) How car profile affect drag force? Explain aerodynamic drag coefficient
for vehicles. [10]

b) Explain any 4 asthetic features of car body. [8]

SECTION - II

Q7) a) Explain CFD methodology in brief. [10]

b) Write a short note on dirt accumulation on vehicle. [8]

OR

Q8) a) Explain Hatch back, square back, fast back dust flow pattern. [10]

b) Write a short note on boat failing & side forces. [8]

Q9) a) What is limitations of wind tunnel testing. [8]

b) Write a short note on closed type wind tunnel. [8]

OR

Q10)a) How road test is differ than the wind tunnel test? [8]

b) Write a short note on measuring equipments used in wind tunnel. [8]

2
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Q11)Explain any four in brief. [16]

a) Front grill shapes

b) Head light shapes

c) Brand image

d) Vehicle colour code

e) Rear side shapes

f) Vehicle body types



Total No. of Questions : 12]
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[5254]-65
B.E. (Automobile Engg.) (Semester -I)

CAD-CAM  & AUTOMATION (Elective -I (C))
(2008 Pattern)

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

1) Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Black figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

P1962

SECTION - I

Q1) a) A triangle with vertices A(8,0) B(12,0) and C(12,3) has undergone
reflection about line y =x.Find the concatenated matrix and then find
new coordinates of Δ ABC using the transformation matrix. [10]

b) Explain the different types of coordinate system used in CAD system
and how the coordinates are mapped from one coordinate system to
another. [6]

OR

Q2) a) Write open GL syntax for the following commands [6]

i) Rotation

ii) Translation

iii) Scaling

iv) Vertex

v) Color

SEAT No. :
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b) A triangle has coordinates A(1,2,3) B(4,3,4) and C(5,8,4) write the
transformation matrix and determine the coordinates of orthographic view
(Front view and Top view only) [10]

Q3) a) The coordinates of four data points P
o
, P

1
, P

2
 and P

3
 are (2,2,0), (2,3,0),

(3,3,0) and (3,2,0) respectively. Find the equation of the Bezien curve and
determine the coordinates of points on curve for u = 0.0, 0.25, 0.5, 0.75, 1.0.

[9]

b) Explain the different types of surface entities provided by the CAD/
CAM system. [9]

OR

Q4) a) Compare the Hermite Bi cubic surface, Bezier surface & B-spline surface.
[6]

b) Write a parametric equation of circle having centre at (3,3,0) and a radius
of 3 unit. calculate the coordinates of points on a circle if is divided in
eight parts. [12]

Q5) a) Explain the terms (any two)

i) Constant Strain Triangle (CST) [8]

ii) Penalty Approach in FEA

iii) Elimination Approach in FEA.

b) A two member truss is as shown in fig the cross sectional area of each
member is 150 mm2 and modulus of elasticity is 210 GPa. Determine the
deflection, reactions in each of the member's. [8]

2
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OR

Q6) a) What are the different steps involved in FEA? [6]

b) An axial load P = 500 × 103 N is applied at 25ºC in the stepped bar as
shown in fig the temperature of bar is raised to 45ºc. Find the Nodal
displacement and elements stresses. [10]

SECTION - II

Q7) a) Explain tool length and cutter diameter compensation. [8]

b) What is adaptive control? Explain in detail Adaptive control systems and
its advantages. [10]

OR

Q8) a) Explain in detail motion control modes used in CNC machines. [6]

b) Write a CNC part program to turn a MS bar of size and shape as shown
in following fig. use canned cycles only for both rough turning and finish
cut. Assume feed rate (0.8mm/rev) and spindle speed 1000RPM. [12]

3



[5254]-65

Q9) a) Enlist part classification & coding system used in GT and explain any
one in detail. [10]

b) What are the limitations and advantages of flexible automation. [6]

OR

Q10)a) Explain the general configuration & functions of flexible manufacturing
system. [8]

b) Explain Automatic storage & retrival system with neat sketch. [8]

Q11)a) Explain different joints of robots with neat sketch. [8]

b) Name the different grippers used in material handling by robots with one
application of each. Explain the working of magnetic gripper with neat
sketch. [8]

OR

Q12)a) Explain application of robot in ARC Welding operation. [6]

b) Classify drives used for robot joint motions. [4]

c) Explain vacuum grippers. [6]

4
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[5254]-66
B.E. (Automobile) (Semester -I)

AUTOMOTIVE  NVH
(2008 Pattern)

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

1) Q .No. 5 and Q .No. 10 is compulsory.
2) Figures to the right side indicate full marks.
3) Assume suitable data, if necessary.
4) Write Section I and Section II on separate answer sheet.

P1963

SECTION - I

Q1) a) What is of noise, vibration and harshness and role in vehicle design?[8]

b) What are the causes of noise and vibration in vehicle? [8]

OR

Q2) a) What are the advantages and disadvantages of noise and vibration? [8]

b) What are the different Physiological effect of NVH? Explain remedies
for it. [8]

Q3) a) Explain damping treatment. [8]

b) What are the types of vibration? Explain any two in details. [8]

OR

Q4) a) Explain mathematical model. Draw the mathematical model for car. [8]

b) Derive the equation for two degree of freedom system to find out natural
frequency with energy method. [8]

SEAT No. :
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Q5) Write a short note: [18]

a) Vibration Isolation

b) Vibration absorber

c) Coordinate Coupling

SECTION - II

Q6) a) What are the types of sound propagation? Effects of reflecting surfaces
on sound propagation. [10]

b) Explain mechanism of hearing loudness in details. [8]

OR

Q7) a) Draw the Anatomy of Human Ear and explain Mechanism of hearing.[8]

b) Derive the equation that shows relation between sound power, sound
intensity and sound pressure level. [10]

Q8) a) Explain pass by noise test with the help of neat sketch. [8]

b) Explain Fast Fourier Transform with sketch. [8]

OR

Q9) a) Explain Drive by noise test with the help of neat sketch. [8]

b) What are the different techniques use for vibration measurement? Explain
any one. [8]
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Q10)Write a short note:(any four) [16]

a) Transmission noise

b) Aerodynamics noise

c) Tyre noise

d) Noise control methods

e)  Vibration control Techniques

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

1) Figures to the right indicate full marks.

2) Write both sections on different sheet.

P1964

SECTION - I

Q1) a) Explain Deformation Mechanism in brief. [8]

b) Write a short note on failure modes of engineering materials. [8]

OR

Q2) a) What is strain hardening? Explain. [8]

b) Explain stress-strain variation in laminate. [8]

Q3) a) Write a short note on flame hardening. [8]

b) Explain in brief 'Phoshating'. [8]

OR

Q4) a) Explain 'Annealing' in brief. [8]

b) Write a short note on 'thermal spraying'. [8]

SEAT No. :
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Q5) Write material selection process & criteria for any three. [3 × 6 = 18]

a) Piston

b) Cam

c) Engine valve

d) Bearing

e) Clutch plate

SECTION - II

Q6) a) Write a short note on Lamina constitutive. [8]

b) Explain in brief 'Rule of mixtures'. [8]

OR

Q7) a) What is 'Filament Winding'? [8]

b) Explain  & derive generalized hooks law. [8]

Q8) a) Explain method of production of fibres. [8]

b) Write a short note on ultrasonic NDT. [8]

OR

Q9) a) Explain fabrication process of thermosetting plastic or resin. [8]

b) Write a short note on pultrusion. [8]

2
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Q10)Write a note on: (any three) [3 × 6 = 18]

a) Application of composite in Automobile

b) Application of composite in defence

c) Quasi-isotropic laminates

d) Cross ply & angle-ply laminates

e) Bucky papee
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[5254]-68
B.E. (Automobile Engineering)
VEHICLE  SAFETY (Elective -II)
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Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section. Q1 is Compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of Logarithmic tables, slide rule, Electronic pocket calculator is
allowed.

5) Assume suitable data if necessary.

P1965

SECTION - I

Q1) a) List down the different safety systems used in an vehicle. Explain any
two systems in detail with neat sketch with their advantages. [12]

b) Explain in brief ideal characteristics of vehicle structure. [4]

Q2) a) Discuss the optimization of vehicle structure in detail with an example.[9]

b) Enlist the different types of vehicle impacts. Explain impact with Rebound
in brief. [9]

OR

Q3) a) Write down the requirements of Crash Testing Also give the general
requirements of vehicle body structure. [10]

b) Explain in detail Movable Barrier Test. [8]

SEAT No. :
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Q4) a) Discuss the necessity of ergonomics in Automotive Safety. [8]

b) Enlist the different types of dummies used for vehicle testing. Explain
any one of them in detail. [8]

OR

Q5) a) Explain in detail Anthropometry to measure Human Impact Tolerances.
[8]

b) Write a note on Location of controls with respect to vehicle safety. [8]

SECTION - II

Q6) a) List down the different passive safety systems used in an Vehicle. Explain
any one in detail. [9]

b) Write a note on Road Safety. How you can improve the road safety.[9]

OR

Q7) a) Write a note on [10]

i) Air Bag

ii) Types of Seats

b) Explain in detail different types of mirrors and their location. [8]

Q8) a) Explain in detail High Intensity Discharge Lamp used in modern vehicles.
[8]
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b) Enlist the different types of warning lights. Explain any one of them in
detail. [8]

OR

Q9) a) Discuss the following with respect to Vehicle Safety.

i) Direction Indicator [9]

ii) Reverse Lamp

iii) Stop Lamp

b) What is the use of reflex indicator position lamp. Explain it in detail. [7]

Q10)a) What are the new important amendments made in new CMVR Bill for
increasing the road safety. [8]

b) What are the general requirements for emergency exit from the bus as
per AIS-052. [8]

OR

Q11)a) Discuss the AIS-050 with regards to tyres general requirement for Two
and Three Wheeler. [8]

b) What are the performance requirements for front fog lamp by Adhesive
Tape Adherence Test. [8]
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[5254]-69
B.E. (Automobile)

OFF ROAD VEHICLE
(2008 Pattern)

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

1) Answer any three questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P1966

SECTION - I

Q1) a) Which type of chassis used for off road vehicle and which section is
selected normally to manufacture chassis? Justify. [8]

b) Which type of Transmission system used in off road vehicle? Justify.
[8]

Q2) a) What is off Road vehicle give classification and introduction. [6]

b) Explain any one application of off road machine with construction layout
and capacity of that. [10]

Q3) a) Explain different types of earth moving equipment with these application.
[9]

b) Explain with neat sketch hydraulic dozer. [9]

Q4) a) Give selection criteria of tractor and function of tractor with it's
specification. [9]

b) What is dozer and detailed out with neat sketch and attachment of dozer.
[9]

SEAT No. :
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Q5) a) Explain the construction and working of scrapper also write down the
specification of any one scrapper. [8]

b) Where is the application of elevation grader write down the function and
specification of it. [8]

Q6) a) Give detail information about grader and various type of grader and
working. [8]

b) What are the shovels and various shovels use in recent trends? [8]

SECTION - II

Q7) a) Explain the special features of tanker and gun carrier. [8]

b) Explain with neat sketch construction detail of tanker. [8]

Q8) a) Explain any one military vehicle with construction layout. [8]

b) What is combat vehicles explain it in brief. [8]

Q9) a) Explain with sketch system and actuation of OCDB. [8]

b) What is body hoist and bucket operational hydraulic. Explain in detail.[8]

Q10)a) Explain the factor affecting power steering system in detail working of
it? [8]

b) Recent to end in dumper with safety features. [8]
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Q11)a) Explain in detail term the Mobility Index. [8]

b) Define traction performance and factor affecting traction performance.
[8]

Q12)Write short note (any three) [18]

a) Normal ground pressure and maximum pressure

b) Dynamic behaviour and traction on wet soil

c) Vehicle cone index and rated core index

d) Earth moving machine
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[5254]-71
B.E. Automobile

ALTERNATIVE FUELS & EMISSION CONTROL
(2008 Pattern) (Semester -II)

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

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of Logarithmic tables, slide rule, electronic pocket calculator is

allowed.

P1967

SECTION - I

Q1) a) What is enthalpy of formation and enthalpy of combustion? [10]

b) What are the fuel additives used for SI & CI engines. [8]

OR

Q2) a) How are SI and CI engine fuels rated? [8]

b) What do you mean by alternative fuels? Explain its need, advantages and
application in an automobile. [10]

Q3) a) Explain storage, handling and dispensing of Hydrogen fuel? [8]

b) Explain engine modifications required while using bio-diesel as fuel for
IC engine? [8]

OR

Q4) a) Compare LPG and CNG fuels for IC engines. [8]

b) Explain Vegetable Oils as alternative fuel. [8]

SEAT No. :
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Q5) a) Compare GTL and BTL. [8]

b) Explain Syngas in detail. [8]

OR

Q6) a) What are the different synthetic fuels used in vehicle? Explain its effect
on engine performance. [8]

b) Explain any two synthetic fuels with its properties, advantages,
disadvantages & handling. [8]

SECTION - II

Q7) Explain effect of design and operating parameters on SI engine emission.[16]

OR

Q8) a) Explain Charcoal Canister Control for Evaporative Emission Control.[8]

b) What is positive crankcase ventilation? Explain. [8]

Q9) Write short note (any 3) [18]

a) Chemical delay

b) Intermediate compound formation

c) Pollutant formation on incomplete combustion

d) Exhaust gas recirculation

OR

Q10)a) Explain Turbocharger in detail. [9]

b) Describe the sources and causes of soot and particulate formation? [9]

2
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Q11)a) Explain Indian emission norms. [8]

b) Explain Ambient air quality monitoring. [8]

OR

Q12)a) List the negative effects of CO emission on human health, what is
treatment to CO intoxication person? [8]

b) Effect of NOx emission on human as well as on environment. [8]

3
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[5254]-72
B.E. (Automobile Engineering)

VEHICLE PERFORMANCE & TESTING
(2008 Pattern)

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

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of Logarithmic tables, slide rule, electronic pocket calculator is

allowed.
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SECTION - I

Q1) a) Write a short note on EGR. [8]

b) Explain following performance parameters [8]

i) Grad ability

ii) Top speed

OR

Q2) a) Write a short note on steering system. [8]

b) Explain following performance parameters. [8]

i) Acceleration

ii) Comfort

Q3) a) What will happen if truck clutch is replaced by multiplate clutch? [8]

b) Write a short note on gear box test procedure. [8]

SEAT No. :
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OR

Q4) a) Write a note on differential. [8]

b) What is inhancement in Epicyclic gear box with compair to sliding mesh?
[8]

Q5) Write a short note on following (any 3): [18]

i) High speed track & pavement track

ii) Virtual testing

iii) Accelerated testing

iv) Coast down test

v) Steering pad, mud track

vi) Chassis dynamometer

SECTION - II

Q6) a) Write a note on seat belt. [8]

b) Explain particulate traps function and construction of it. [8]

OR

Q7) a) What is active and passive safety? [8]

b) Write a note on airbag. [8]

Q8) a) Write a note on human testing. [8]

b) What is enhancement in hybrid III family with compaire to hybrid II.[8]

2
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OR

Q9) a) Explain in brief about data acquisition system. [8]

b) Explain side impact test in brief. [8]

Q10)Write note on following. (any 3) [18]

a) Selection & mounting of sensors.

b) Engine noise

c) Wind noise

d) Road shocks

e) Battery testing

3
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Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of calculator is allowed.
6) Assume suitable data, if necessary.

P1969

SECTION - I

Q1) a) Compare various methods of power transmission. [8]

b) Discuss the service related fluid properties. [8]

OR

Q2) a) Describe any four types of hydraulic fluids. [8]

b) Describe different types of sealing materials. [8]

Q3) a) Explain the construction and working of internal gear pump with neat
sketch. [8]

b) A gas charged accumulator supplies a hydraulic system with 20 litres of
oil within the pressure range 150-200 bar gauge, if the accumulator has a
pre-charge pressure of 100 bars guage. Size the accumulator for [8]

i) Isothermal expansion

ii) Adiabatic expansion of gas

SEAT No. :
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OR

Q4) a) Describe with neat sketch weight loaded accumulator. [8]

b) A gear pump has 75 mm outside diameter, 50mm inside diameter, and a
25mm width. Calculate the volumetric efficiency, if the pump has an
actual flow of 100 lpm at 1800 rpm and rated pressures. [8]

Q5) a) Describe the three position valve (4/3 DCV) with open centre position
State and closed centre position State. [10]

b) Describe with neat sketch meter-out circuit for speed control of cylinder.
[8]

OR

Q6) a) Describe with neat sketch direct operating sequence valve and pilot
operated sequence valve. [10]

b) Explain direct operating pressure reducing valve. [8]

SECTION - II

Q7) a) Classify hydraulic cylinders. Describe double acting cylinders. [8]

b) Describe with neat sketch working of vane motors. [8]

OR

Q8) a) Explain Regenerative circuit with neat sketch. [8]

b) Draw a circuit for application of hydraulics for milling machine application.
[8]
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Q9) a) Compare hydraulic and pneumatic systems. [8]

b) Write a short note on [8]

i) Refrigerated dryers

ii) Absorption dryers

OR

Q10)a) Draw a neat sketch and explain working of a typical 5 way 2 position DC
valve used in pneumatic circuit. [8]

b) Write a short note on [8]

i) Mechanical separators

ii) Filter separators

Q11)A 25 KN hydraulic press is used to keep a mould pressed for the specified
time. The stroke of the press is 100mm. The speed during the approach is
about 1m/min. The cylinder of the press exerts the force required for the
operation. The return stroke is against a load of 15KN. Provision is required
for the cylinder to be held at the top most position. Draw a simple hydraulic
circuit which will fulfill these requirements. Select different components from
the data given. Specify ratings of the components in case it is not available in
the given data. [18]

OR

Q12)A machine is operated by a hydraulic system. The motion of the hydraulic
cyliner is used to operate the machine. Total stroke of the cylinder is 600mm.
First 500mm of the stroke is to be completed in about six seconds against a
load of 20 KN. The load during remaining 100mm of the stroke is 40 KN. The
speed during this part of the stroke is to be adjustable between 0.1 to 2.5 m/min.
After the stroke is complete, the cylinder is to be returned against a load of
20KN within 6 seconds. A meter in circuit is used. Propose a hydraulic circuit
which will fulfill these requirements. Select different components used in the
circuit from the data given. Mention ratings of components, in case it is not
available in the given data. [18]
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Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
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SECTION - I

Q1) a) Explain with neat sketch the front end process. [8]

b) Explain AFM Development Process. [8]

OR

Q2) a) What is the aim of product development organization? Explain in brief.
[8]

b) What do you mean by product planning? Explain the process in detail.
[8]

Q3) a) How to identify the customer needs? Explain in detail. [8]

b) Write a short note on documentation process of interaction with
customers. [8]

OR

Q4) a) Explain the importance of wants in the organization. [6]

b) How to establish the product specification and set the final specifications?
[10]
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Q5) a) Explain the five step method to clarify the problem. [10]

b) Explain the following.

i) Concept classification tree [4]

ii) Concept combination table [4]

OR

Q6) a) What are the benefits of structured method? [6]

b) Explain the activity generation concept. [6]

c) Explain the benchmarking process of related products. [6]

SECTION - II

Q7) a) How to manage the trade-off between differentiation and commonality?
[8]

b) Write a short note on product development & costing. [8]

OR

Q8) a) Describe the procedure of establishing the Architecture of the Chunk.[8]

b) Explain the different types of modularity. [8]

Q9) a) How to assess the need & expenditure of industrial design? [10]

b) Explain Ergonomic Needs and Aesthetic Needs in industrial design. [6]
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OR

Q10)a) Write a short note on Design for Manufacturing (DFM). [8]

b) Explain the procedure of assessing the quality of industrial design. [8]

Q11)a) Explain the impact of DFM on development time & cost. [10]

b) How to estimate the manufacturing costs? Explain in brief. [8]

OR

Q12)Write short note on the following.

a) Economic Analysis Process [6]

b) Quantitative Analysis [6]

c) Qualitative Analysis [6]
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TRANSPORT MANAGEMENT AND MOTOR INDUSTRIES
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Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
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SECTION - I

Q1) a) List out the document detail procedure for the licensing of Driver and
Conductor. [9]

b) State particular that have to be collected for the purpose of preparing a
accident report. [9]

OR

Q2) a) Detail out the responsibility of driver in case of accident. [9]

b) Define the terms. [9]

i) Good vehicle

ii) Public place

iii) Transport place

Q3) a) What are various taxes on motor vehicles. [4]

b) Describe the taxation and objective of taxation. [6]

SEAT No. :
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c) Short note- [6]

i) One time tax on transport vehicle.

ii) One time tax on Non-transport vehicle.

OR

Q4) a) Explain the taxation structure for passenger and goods transport vehicles.
[4]

b) Under what circumstances the motor vehicle tax is refundable How do
you get the refund. [6]

c) Why road tax is laid on vehicle? [6]

Q5) a) Explain in detail accident claim procedure. [6]

b) What are the duties of surveyor and loss assessor. [6]

c) What is third party insurance? What are the advantages and disadvantages.
[4]

OR

Q6) a) Give detail about Insurance and type of insurance. [6]

b) Give detail difference between Insurance and assurance. [4]

c) Detailed description about motor vehicle Insurance. [6]

SECTION - II

Q7) Attempt any three. [18]
a) Passenger transport operation
b) Classification of transport operation
c) Scheduling of transport operation
d) Modes of road transport

2
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OR

Q8) a) What is the use of Computer in passenger transport operation? [6]

b) How do you select a vehicle for a particular operation. [6]

c) Give detail about theory of fares in passenger transport operation. [6]

Q9) a) Explain in brief good transport operation. [6]

b) Give function of good transport organisation and also explain the
structure. [6]

c) Describe the schedule structure of Good transport organization. [4]

OR

Q10)Describe the following. [16]

a) Storage of transportation of petroleum product.

b) Management Information System.

Q11)Describe in brief. [16]

a) Global position system.

b) Traffic control in Towns.

OR

Q12)Write short note on (any two) [16]

a) Control of traffic

b) Advance techniques in traffic management

c) Alternative fuel for vehicle

3
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ELECTRONICS SYSTEM DESIGN
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Instructions to the candidates:

1) Answer  three questions from section I and three question from section II.
2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Use of pocket calculator is allowed.
6) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Explain Industrial product design with the help of case study in detail.[8]

b) State the criteria for selection of frequency bands requirements of Voice
and multimedia application. [6]

c) Explain the bath tube curve indicating all its regions. [4]

OR

Q2) a) Explain the Pilot Production. Why it is necessary in Electronics Product
design. [8]

b) Define and explain the following terms in mathematical way. [6]

i) MTBF

ii) MTTF

iii) Failure Rate

c) Explain different reliable soldering practices. [4]

SEAT No. :
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Q3) a) Explain error budget analysis with one example of an electronic product.
[8]

b) Explain different performance factor of DAC. [8]

OR

Q4) a) Explain Instrumentation amplifier with proper circuit diagram. Explain its
need in analog signal conditioning. [8]

b) Explain following ADC characteristic: [8]

i) Full-scale-input-range

ii) Number of bits

iii) Analog and /or digital gain capability

iv) Power consumption

Q5) a) Determine the hardware design considerations for a load based weighing
machine to display weight, rate and price information on digital display.

[8]

b) What are the factors affecting on selection of buses and protocols in
high speed electronic product. [8]

OR

Q6) a) Explain working principle of analog resistive touch screen. Interface 4
wire touch screen with any one microcontroller. [8]

b) Explain the selection of microcontroller for particular DAS Application.
Justify selection based on number of IOs. [8]

2
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SECTION - II

Q7) a) Write note on- [10]

i) Compiler

ii) Emulator

iii) Simulator

iv) Assembler

b) With the help of suitable example explain in detail how waterfall model is
used for software development. [8]

OR

Q8) a) What are the different factors affecting on the choice between Assembly
& High Level Language? [10]

b) Write short notes on- [8]

i) Structured Programming

ii) Real time software

Q9) a) What are the different PCB Design issues of analog and mixed signal
Circuits. Explain in details. [8]

b) Define crosstalk? What should be the remedy to minimize crosstalk?[8]

OR

Q10)a) Explain the difference between PCB design practices of low speed and
high speed digital circuits. [8]

b) Explain various mechanisms which affect on signal integrity in high speed
digital circuits. [8]

3
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Q11)a) What are the features & limitations of analog CRO, DSO, Logic Analyzer
& Mixed signal Oscilloscopes in finding hardware /software faults?[10]

b) Why environmental testing is necessary? How it is carried out? [6]

OR

Q12)a) Explain following equipment for circuit testing: [10]

i) Digital storage Oscilloscope

ii) Mixed signal Oscilloscope

b) What is need of DC analysis? Comment on the stability. [6]

4
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[5254]-82
B.E. (Electronics Engineering) (Semester -I)

VLSI DESIGN
(2008 Pattern)

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

1) Answer  Q1 or Q2, Q3 or Q4 Q5 or Q6 from Section-I and Q7 or Q8, Q9 or
Q10, Q11 or Q12 from Section-II.

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

P1973

SECTION - I

Q1) a) Explain Body effect and Channel length modulation in detail. [8]

b) What are advantages of CMOS and explain CMOS inverter circuit with
Voltage transfer curve. [8]

OR

Q2) a) Explain Technology scaling with recent developments VLSI. [8]

b) Explain Power consumption in CMOS? Derive the expression. [8]

Q3) a) Write a short note on 6T cell. [8]

b) What is the role of memories in PLDs? Explain in detail. [8]

OR

Q4) a) Which are different refresh circuits are available for memories? Explain
in detail. [8]

b) Compare SRAM and DRAM. [8]

SEAT No. :
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Q5) a) Differentiate between synchronous and asynchronous machines? [9]

b) What are function? Explain where it is needed and with how it is
implemented in VHDL code with one example. [9]

OR

Q6) a) What are the data objects in VHDL programs. [9]

b) Write VHDL code for following circuit with structural modeling. [9]

SECTION - II

Q7) a) How logic is getting implemented in FPGA? Explain with half adder
circuit. [9]

b) What is the role of Configurable Logic Block in FPGA? Explain in detail.
[9]

OR

Q8) a) Draw and explain internal structure of CPLD and enlist important features.
[9]

b) Compare CPLD with FPGA? [9]

Q9) a) Explain different types of faults? [8]

b) Explain controllability, predictability, testability in detail. [8]

2
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OR

Q10)a) What is partial scan and full scan checks? [8]

b) Write short note on Built in self test (BIST) [8]

Q11)a) Give different power distribution techniques in detail. [8]

b) Explain I/O architecture in brief. [8]

OR

Q12)a) What is clock skew? Clock jitter? Explain its importance in chip design.
[8]

b) Write short note on Power optimization. [8]

3
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[5254]-83
B.E. (Electronics)

EMBEDDED SYSTEM
(2008 Pattern)

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

1) Answer  3 questions from section I and 3 questions from Section II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.

P1974

SECTION - I

Q1) a) What is design metric? Explain the following design metrics. [8]

i) Power

ii) Time to market

iii) Safety

iv) NRE cost

v) Size

vi) Performance

b) Explain Blue tooth protocol. State it's features. Compare it with zig. bee.
[10]

OR

Q2) a) What is IDE? Explain role & importance of tool chain in embedded
system software development. [10]

b) Define embedded system. Explain characteristics of embedded system.[8]

SEAT No. :
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Q3) a) Explain memory organization in embedded interfacing techniques for
embedded processor. [8]

b) What are various types of processor? Explain internal architecture of a
typical processor. [8]

OR

Q4) a) What is role of interrupt in embedded system? Explain how timings are
controlled using interrupts. [8]

b) Why RISC is preferred choice in embedded system? [8]

Q5) a) With the help of block diagram explain architecture of LPC 2148. [8]

b) Compare and contrast ARM and THUMB mode of operation. How
processor switches between these modes? [8]

OR

Q6) a) List different registers used in ARM7 processor with their function. What
is register banking. [8]

b) Write short note on ISP and IAP. [8]

SECTION - II

Q7) a) Write embedded C code for interfacing of LPC 2148 with LCD. Display
"SPPU University" message on LCD. [10]

b) List different scheduling algorithms and explain any one in detail. [8]

OR
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Q8) a) How on chip multichannel ADC and DAC are configured? Explain with
help of register. [10]

b) Explain any one on chip communication protocol on LPC 2148 in detail.
[8]

Q9) a) What are features of μcos-II? List any four services offered by μcos-II.
[8]

b) Draw and explain state diagram. [8]

OR

Q10)a) Explain management function calls for following kernel object of μcos -II.
[8]

i) Mailbox

ii) Message queue

b) Compare General Purpose OS and RTOS. [8]

Q11)a) With the help of block diagram, processor, memory, inter-task
communication, & software architecture, explain digital camera. [10]

b) Explain priority Inversion problem with proper timing diagram in RTOS
with suitable example. [8]

OR

Q12)a) Explain with neat block diagram adaptive cruise control system in
automotive. [10]

b) Explain memory management and expansion techniques in embedded
system. [8]
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[5254]-84
B.E. (Electronics) (Semester -I)

ADVANCED MEASUREMENT SYSTEMS (Elective -I)
(2008 Pattern)

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

1) Answers  to the two sections should be written in separate answer-books.
2) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, from Section-I and Q7 or Q8 or Q9

or Q10, Q11 or Q12 from Section-II.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.

P1975

SECTION - I

Q1) a) State and explain Electrical Validation and debug with MSO series
Oscilloscopes. [8]

b) Explain in detail signal integrity design issues. [8]

OR

Q2) a) Explain Arbitrary Waveform generator and its typical applications. [8]

b) Explain testing challenges and solutions for signal integrity issues. [8]

Q3) a) Describe working of Logic Analyzer with basic block diagram. [8]

b) What is meant by spectrum analysis? List types of spectrum analyzer.
What are the applications of spectrum analyzer? What are its limitations?

[8]

OR

SEAT No. :
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Q4) a) Draw and explain block diagram of network analyzer and state its
applications. [8]

b) Explain with necessary diagram different DSO trigger methods. [8]

Q5) a) Explain the interfacing techniques for touch screen and thermal printer.
[8]

b) Write a short note on: (any two) [10]

i) USB standard

ii) I2C standard

iii) PCI Express

OR

Q6) Write short notes on [18]

i) Role of CAN bus in embedded system

ii) GSM modem and AT command

iii) Role of RF modules in embedded system.

SECTION - II

Q7) a) What are microwave enclosures and electromagnetics compatibility?
Explain EMI and EMC measurements. [8]

b) Write short notes on [8]

i) Operation of barraters

ii) Transmission cavity wave meter
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OR

Q8) a) Explain different attenuation measurement techniques in microwave
network. [8]

b) Explain single line cavity coupling system for wavelength measurement.
[8]

Q9) a) Discuss in details of Virtual instruments and its components. [8]

b) Explain Lab view based data acquisition system design. [8]

OR

Q10)a) List and explain the features of LABVIEW. [8]

b) Explain modulation techniques FDM and ASK with their application in
instrumentation. [8]

Q11)a) Explain the concept of ADC. List various types and explain any two
types of ADC in detail. [10]

b) Explain the following terms: [8]

i) Measurement errors in counter

ii) Data logger

OR
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Q12)Write short note on any three. [18]

a) Automation in digital instruments

b) V to F converter

c) Sample and hold

d) Analog Multiplexer



Total No. of Questions : 12]
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[5254]-85
B.E. (Electronics)

ADVANCED POWER ELECTRONICS (Elective -I)
(2008 Pattern)

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

1) Answer  3 questions from section I and 3 questions from section II.
2) Answer to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) All questions carry equal marks.
6) Assume suitable data if necessary.

P1976

SECTION - I

Q1) a) Define power quality. State various power line disturbances and their
sources. [10]

b) Explain the need of 12 pulse converter in industrial application. [8]

OR

Q2) a) State and explain various preventive and nullifying techniques for power
line disturbances. [10]

b) Explain double sided PWM converter system with its circuit diagram,
simplified block diagram. [8]

Q3) a) Explain with block diagram any one method of vector control of induction
motor. [8]

b) Explain with a block diagram, the speed control of DC motor using
microcontroller. [8]

SEAT No. :
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OR

Q4) a) Explain with block diagram adaptive control of induction motor. [6]

b) What are DC drives? Explain with circuit diagram, working of DC motor
speed control technique by using microcontroller. Comment on P.F.,
Torque-Speed characteristics. [10]

Q5) a)  What are multilevel inverters? Explain the circuit diagram, switching of
multilevel inverter. State its advantages & disadvantages. [10]

b) Explain the need of selective harmonic elimination technique in multilevel
inverters. [6]

OR

Q6) Write a short note on any two: [16]

a) Space vector modulation

b) Bi directional converters

c) Adaptive control technique

d) Z-source inverter

SECTION - II

Q7) a) What is resonant converter? Explain with circuit diagram and waveform
working of ZVS. Comment on P.F. State its advantages & disadvantages.

[10]

b) Explain bi-Directional power supplies. [4]

c) Explain with diagram synchronous rectifier. [4]

2
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OR

Q8) a) Explain with diagram SLR resonant converter. [10]

b) Explain low dropout regulator. [4]

c) Compare linear, switched mode and resonant converter. [4]

Q9) a) Explain in brief grid connected photovoltaic energy conversion system.
[8]

b) Explain control of wind turbine generator. [8]

OR

Q10)a) Explain in detail about different configurations of grid connected PV
systems. [8]

b) What is HVDC? Explain in detail. [8]

Q11)a) Explain the need of battery for photovoltaic systems. [8]

b) Explain FACTS in detail. [8]

OR

Q12)Write short note on: [16]

a) Energy Audit

b) Power quality problems

c) Traction Drives

3



Total No. of Questions : 12]

[Total No. of Pages : 3

[5254]-86
B.E. (Electronics)

BIOMEDICAL  INSTRUMENTATION
(2008 Pattern)

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

1) Answer  any three questions from section I and section II.
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.

P1977

SECTION - I

Q1) a) Discuss ten most important factors to be considered in the design of
medical instruments. [10]

b) With the help of two electrode equivalent circuit explain measurement of
bio potential & half potential. [8]

OR

Q2) a) Discuss chemical sensor for measurement of PH, PO2, Glucose & O2.
[10]

b) Describe temperature sensor used in medical application. [8]

Q3) a) Draw and explain10-20 electrode system for EEG recording. [8]

b) What are the different components of central nervous system? Explain
in detail. [8]

OR

Q4) a) Name the different type of EMG. Explain the procedure to perform EMG
with the help of neat block diagram. [8]

b) Explain various types of EEG electrodes. [8]

SEAT No. :
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Q5) a) Amplitude of R wave in lead I = 12mm, Lead III = 6mm, Sensitivity =
10mm/mV. What is value of Lead II, a VR, a VL & a VF. [8]

b) Explain the Cardio Vascular system with neat sketch. [8]

OR

Q6) a) Draw ECG amplifier to measure output at Lead II configuration & noise
effect by using right leg drive. [8]

b) Write short note on electro conduction system of heart. [8]

SECTION - II

Q7) a) Write short note on power sources for implantable pacemakers. [8]

b) Explain techniques used in sphygmometric blood pressure measurement.
Distinguish between direct & indirect B.P. measurement. [8]

OR

Q8) a) What are the objectives of patient monitoring system? With block diagram
explain bed side monitoring system. [8]

b) What  is systolic & diastolic pressure? Explain non invasive blood
pressure measurement system. [8]

Q9) a) Explain the automatic optical method for measurement of RBC & WBC.
[8]

b) Describe the working of Flame photometer. [8]



[5254]-86 3

OR

Q10)a) Explain the Doppler shift blood flow velocity meter. [8]

b) Explain Electronic stethoscope with advantages & disadvantages. [8]

Q11)a) Explain the working principle of MRI. Draw the block diagram of MRI
machine & explain it in detail. [10]

b) Write short note on Amalgamator. [8]

OR

Q12)a) Name the detector used in CT scanner. Explain each of them with their
feature. [10]

b) Explain how LASER are used in vision correction. [8]
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[5254]-87
B.E. (Electronics) (Semester -I)

MECHATRONICS
(2008 Pattern) (Elective -I)

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

1) Answer  questions 1 or 2, 3 or 4, 5 or 6, 7 or 8, 9 or 10, 11 or 12.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Assume suitable data, if necessary.

P1978

SECTION - I

Q1) a) Explain the division of functions between mechanics and electronics.[10]

b) Explain coupling and joints of mechanical components and systems.[8]

OR

Q2) a) State and explain modelling procedure of Mechatronics. [10]

b) What are the different Mechatronics Design approach. [8]

Q3) a) Explain the modelling of Electromechanical system. [8]

b) Draw and explain the structures of  Beams and Springs in mechatronics.
[8]

OR

Q4) a) Explain simple dynamic models in Mechatronics. [8]

b) Explain in detail proximity sensor. [8]

SEAT No. :
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Q5) a) Discuss the selection criteria for force, pressure sensor in details. [8]

b) Explain different types of Electrical actuators with suitable example.[8]

OR

Q6) a) Explain in detail 4-quadrant servo drives. [8]

b) Draw and explain in detail flow and level sensor. [8]

SECTION - II

Q7) a) Discuss the role of controls in mechatronics. [8]

b) State and explain key element of controlled mechatronics systems. [10]

OR

Q8) a) Explain VART in detail. [8]

b) State and explain space analysis in mechatronics system. [10]

Q9) a) Draw and explain Block diagram of CNC machine. [8]

b) State the terminology and definitions of  Serial Vs Parallel Transmission.
[8]

OR

Q10)a) Explain in detail general purpose by standard. [8]

b) Explain architecture of PLC in detail. [8]

2
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Q11)a) Draw and explain multichannel data logger. [8]

b) Write short note on signal conditioning &  signal conversion. [8]

OR

Q12)a) Explain the logging & storage for data logging. [8]

b) Write a short note on Data sharing and publishing. [8]
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[5254]-88
B.E. (Electronics Engineering) (Semester -I)

ADVANCED  COMPUTER  ARCHITECTURE (Elective -II)
(2008 Pattern)

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

1) Answer  any three questions from each section.
2) Answer of the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

P1979

SECTION - I

Q1) a) Explain Handler's classification and Feng's classification for parallel
computer architectures. [12]

b) Explain instruction level parallelisim. [6]

OR

Q2) a) Discuss any two applications of parallel processing in detail. [12]

b) Explain the Von-Neuman computer architecture and its limitations. [6]

Q3) a) Explain the loop unrolling techniques & its use. [8]

b) Compare superscalar and VLIW processor. [8]

OR

Q4) a) Explain the internal forwarding Techniques. [8]

b) Explain with suitable examples, the various types of hazards in a pipeline
processor. How these hazards can be resolved? [8]

SEAT No. :
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Q5) a) What are vector processors? Discuss two different architectural configurations
of vector processor. [12]

b) Explain pipeline chaining. [4]

OR

Q6) a) State the characteristics of CRAY -I computer system. Draw and explain
the computation section of CRAY -I vector processor. [12]

b) Explain any two types of vector instructions. [4]

SECTION - II

Q7) a) Explain the algorithm to compute fast fourier transform for SIMD
architecture. [10]

b) Explain cube interconnection network and hyper cube interconnection
network. [8]

OR

Q8) a) Explain matrix multiplication on SIMD architecture. [10]

b) Describe the following system inter connection architectures: [8]

i) Static interconnection

ii) Dynamic interconnection

Q9) a) i) State features of IBM power 4 processor. [4]

ii) Explain chip multiprocessing. [4]

b) Explain cache coherancy and bus snooping. [8]
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OR

Q10)a) Explain in detail, the architecture of MPP. [8]

b) Write a note on interprocess communication and synchronization. [8]

Q11)a) What is multithreading? Explain following performance measuring
parameters. [8]

i) Latency (L)

ii) Number of threads (N)

iii) Context switching overhead (C)

iv) Interval between switches (R)

b) Write a short note on latency hiding techniques. [8]

OR

Q12)a) Explain different context switching policies adopted by multithreaded
architectures. [8]

b) Write short note on- [8]

i) Synchronous message passing

ii) Asynchronous message passing
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[5254]-89
B. E. (Electronics) (Semester - I)

ENTREPRENEURSHIP AND BUSINESS PLANNING
(2008 Pattern) (Elective -II)

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

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

2) Neat diagrams must be drawn wherever necessary.

3) Answer  three questions from each section.

P1980

SECTION - I

Q1) a) Discuss the importance Entrepreneurship to Engineers in today's highly
competitive technologically oriented corporate world. [7]

b) Explain how growth of Entrepreneurs & Entrepreneurship affects the
state of economy of the nation. [9]

OR

Q2) a) Explain the benefits of promoting entrepreneurship among the employees
within the organization. [7]

b) State and explain the parameters to be considered by entrepreneur while
launching a new product or service. [9]

Q3) a) State and explain types of business ownership. Comment on types of
ownership suitable for Engineer who wants to become an entrepreneur.

[7]

b) What is demand economy; how it affects the businesses, explain the
strategies an entrepreneur need to formulate in order to tackle compelling
issues with demand economy. [9]

SEAT No. :
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OR

Q4) a) What is Break-even analysis? Explain how this tool can be used is business
to maximize profits. [8]

b) State legal forms of business; explain which legal form is more convenient
to entrepreneurs to raise finances at minimum expense. [8]

Q5) a) What is business plan? Explain how the business plan helps entrepreneurs
for raising funds for starting a new business. [9]

b) Explain role of marketing in business. Explain the role of technology, in
marketing, for today's highly competitive world. [9]

OR

Q6) a) Explain the importance of insurance. Explain how cost effectively you
can take care of various risks involved in business. [7]

b) How will you take care of direct and indirect of competition in your
business? [5]

c) Comment on selection of proper location and physical layout in a retail
business. [6]

SECTION - II

Q7) a) Explain the importance of Human resource. Discuss the ways to hire the
staff. [8]

b) Discuss the importance of effective record keeping and accounting system
in a business. [8]

OR

Q8) a) State and explain the methods used to track Inventory. [9]

b) Comment on importance of correct evaluation of appraisal of employees.
[7]
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Q9) a) What is role of working capital? Explain how businesses get affected
due to mismanagement of working capital. [8]

b) Explain how technology can help the business to improve operational
efficiency. [8]

OR

Q10)a) Discuss the role of legal adviser. [7]

b) Explain in brief methods used to analyze financial performance of a
business. [9]

Q11)a) State and explain legal requirements to be complied with while starting a
new enterprise. [9]

b) State & explain the importance of consumer protection laws to an
entrepreneur. [9]

OR

Q12)a) What are ethical business practices? Discuss how businesses have no
alternative but to follow them, if they want to sustain today? [8]

b) What is PLM (Product life cycle Management)? Explain its importance
in launching new products. [10]
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[5254]-101
B. E. (Electronics & Tele-Communication)

ELECTRONICS PRODUCT DESIGN
(2008 Pattern) (Semester - I)

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

1) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

P2051

P.T.O.

[Total No. of Pages : 3

SEAT No. :

SECTION - I

Q1) a) Enlist important specifications of any one electronic product. [6]

b) What is reliability? Discuss at least two schemes to improve the
reliability of system. [6]

c) With the help of suitable example explain how techno-commercial
feasibility is established. [6]

OR

Q2) a) With the help of neat block diagram explain the different stages of
product design & development. [6]

b) Draw a neat diagram of regulated power supply & estimate the reliability
of the same. Assume suitable values for failure rate of the used
components. [6]

c) Explain the importance of various environmental tests carried out on
the product. [6]

Q3) a) Discuss the different factors to be considered while selecting OP-AMP
as signal conditioner. [8]
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b) State & justify the performance selection parameters for ADC selection
with suitable example. [8]

OR

Q4) a) State the important features of instrumentation amplifier. Discuss the
case study of error budget analysis using IA. [8]

b) State the important specifications of DAC. Compare the different types
of DAC. [8]

Q5) Explain in detail the microcontroller interface with - [16]

a) LED

b) LCD

c) Keyboard

d) Touch Screen

OR

Q6) a) Discuss the different factors to be considered while selecting a
microcontroller. [8]

b) Write note on - [8]

i) I2C

ii) SPI

SECTION - II

Q7) a) Explain the different approaches of software development using neat
block diagram. [10]

b) Briefly explain the debuggers & simulators. [8]

OR

Q8) a) Discuss the various factors affecting choice between low-level & high-
level language. [8]
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b) Write short notes on : [10]

i) Hardware test programs

ii) Documentation for software

Q9) a) Discuss in detail the PCB design considerations for [8]

i) Analog circuits

ii) Mixed signal circuits

b) Define signal integrity. Discuss the variation factors an which signal
integrity depends. [8]

OR

Q10)a) What is shielding? Discuss the different levels of shielding. [8]

b) With suitable practical set-up explain how EMI test is conducted on a
electronic product. [8]

Q11)a) Explain the following terms - [8]

i) Radio link

ii) Path profile & profile loss

iii) SNR

iv) SINAD

b) With the help of neat diagram explain the working & importance of
equalizer. [8]

OR

Q12)a) Discuss the frequency selection criterion with suitable example. [8]

b) Discuss the requirements of multimedia PC level 1 & level 2. [8]
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[5254]-102
B. E. (Electronics & Tele Communication)

VLSI DESIGN & TECHNOLOGY
(2008 Pattern)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer book.
3) Figure to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Draw & Explain Pushpull CMOS inverter. Also draw small signal
model of pushpull inverter. [8]

b) With I-V Characteristics explain MOSFET as current source and Current
sink. [8]

OR

Q2) a) What are the cascode amplifiers? Draw the diagram of cascode amplifier
and explain its VTC. [8]

b) Explain classical two stage CMOS OP-AMP with diagram. [8]

Q3) a) Explain following terms in brief. [8]

i) Enhancement and Depletion mode MOSFET

ii) Hot electron effect and Body effect.

b) Design CMOS logic for Y = a + (b + c).d [8]
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OR

Q4) a) Explain CMOS transmission gate in details. Draw 4:1 Mux using
transmission gates. [8]

b) What is Technology scaling? What are the effects of technology scaling
on chip level design? [8]

Q5) a) Draw state diagram and write VHDL code for traffic light controller.[9]

b) What is the necessity of test benches? State types of test benches and
explain any one with suitable examples. [9]

OR

Q6) a) Compare ‘Function’ and ‘Procedure’ in detail with suitable examples.[5]

b) Explain ‘Signals’ and ‘Variables’ with suitable examples. [4]

c) Explain ‘Moore’ and ‘Melay’ Machines with suitable examples. [9]

SECTION - II

Q7) a) Draw and explain architecture of CPLD in detailed. [8]

b) Explore following terms w.r.t FPGA CLB, Versa Block, GRM, GCLK,
DCM, GTS, DLL, Block RAM. [8]

OR

Q8) a) Compare ASIC, Memory, PAL, PLA, CPLD and FPGA. [8]

b) What is the difference between logic implemented in CPLD & logic
implemented in FPGA. [8]

Q9) a) Explain different types of faults. Explain stuck open and stuck short
fault in detail. [8]

b) What is JTAG? List different signals involved. [8]
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OR

Q10)a) Explain in brief [8]

i) Controllability

ii) Observability

iii) Predictability

iv) Testability

b) What is need of ‘Boundry scan’? Explain with the help of block
diagram. [8]

Q11)a) Explain clock skew with an example. How to minimize the effect of
clock skew. [8]

b) What is floor planning? Explain Global and switch box routing in
detail. [10]

OR

Q12)a) Explain single phase and two phase clocked systems. [6]

b) What is power optimization? Explain the methods of power
optimization of various levels. [6]

c) Explain i/p pad, o/p pad and three state pad design. [6]





Total No. of Questions : 12]
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2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
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SEAT No. :

SECTION - I

Q1) a) Draw TCP/IP protocol suite. List with example addresses present at
every layer. [8]

b) Compare Co-axil cable, Twisted pair cable and fibre optic cable. [6]

c) Explain client server network. [4]

OR

Q2) a) Draw ISO-OSI model and explain in brief function of each layer. [8]

b) Draw and explain typical cable TV system. How cable video signal
and internet data can be send over the same cable. [6]

c) What is DSL? Explain any two types of DSL. [4]

Q3) a) Explain CSMA/CD. [6]

b) What is framing concept in data link layer? Explain in details. [6]

c) Explain token bus protocol. [4]

OR
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Q4) a) Explain Go back-N ARQ and selective repeat ARQ protocols. [6]
b) Draw HDLC frame format. Write function of each field. [6]
c) How does token ring LAN operate? [4]

Q5) a) What is frame Relay? Explain the different frame formats used in frame
Relay. [10]

b) What is VLAN? How does it work? Explain with necessary diagram.[6]

OR

Q6) a) Explain the functions of different layers in Bluetooth. Also explain the
different types of frame formats used in Baseband layers. [10]

b) What is IEEE 802.11? Explain wireless LAN in brief. [6]

SECTION - II

Q7) a) Show the format of typical IP datagram header and explain. [6]

b) What are different static routing algorithms? Explain any one in detail.[6]

c) Why is ARP request broadcast but ARP reply unicast? [4]

OR

Q8) a) List the various protocols giving their significance at network layer.[6]

b) Briefly define subnetting. How do the subnet mask differ from a default
mask in classical addressing? [6]

c) What is DHCP? How does it work. [4]

Q9) a) Explain QOS at transport layer. Also write about transport service
primitives. [8]

b) Explain connection establishment and connection releasing with respect
to transport layer. [8]

OR
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Q10)a) Draw the TCP header. Explain the function of each field. [8]

b) How congestion affects network performance? Also explain the
difference between flow control and congestion control. [8]

Q11)a) What is DNS? Explain the components of DNS system. [6]

b) Explain Telnet and FTP in detail with respect to server and client
communication. [8]

c) What is URL & what are its Components. [4]

OR

Q12)a) What are the main responsibilities of application layers? Explain in
brief. [6]

b) Distinguish between public key and private key algorithm. State the
advantages of RSA algorithm. [8]

c) What is the function of SMTP and POP-3 Protocols in E-mail system?[4]
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SECTION - I

Q1) a) With the help of block diagram explain components of image processing
system. [8]

b) Explain spatial resolution and gray level resolution in images. [8]

OR

Q2) a) List and explain any four statistical parameters and their significance
with reference to image processing. [8]

b) Write a short note : [8]

i) Mach band effect

ii) Brightness adaption

Q3) a) Explain any two arithmetic and any two logical operations in image
processing. Write application of each. [10]

b) Write the steps in frequency domain filtering. [8]

OR
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Q4) a) Explain the significance of color model. Describe RGB and CMY
color models. Compare RGB color model with CMY color model.[10]

b) Write the negative image matrix for following image matrix. Assume
8-bit length of each pixel. [8]

100 25 100

150 25 100

150 25 25

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

Draw histograms and comment on histogram of input image matrix
and histogram of output image matrix

Q5) a) Explain following transforms with its properties. [10]

i) Haar transform

ii) DCT

b) With reference to 2D transform, explain : [6]

i) symmetry

ii) separability

iii) Basis Image

OR

Q6) a) Explain necessity of image transformation Explain DFT and its
application in image processing. [10]

b) Write a note on Walsh. Hadamard transform. [6]

SECTION - II

Q7) a) Explain the following with respect to compression. [8]

i) Entropy coding methods.

ii) Fidelity criteria.

b) Compare lossy and loss-less compression. Explain any one lossy
compression method. [8]
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OR

Q8) a) Explain arithmetic coding with example compare with Huffman coding.[8]

b) Explain Lossy Predictive coding technique with the help of block
diagram. [8]

Q9) a) What is the need of boundary representation. State different methods
of boundary representation. Obtain object shape represented by 8-
directional chain code 466001225642. [10]

b) Explain image segmentation based on thresholding. Explain various
types of thresholding techniques used in image segmentation. [8]

OR

Q10)a) What is edge detection? How edge detection algorithm can be used to
detect the liquid level content of a transperent bottle. Propose the
complete algorithm & state clearly all assumptions made. [10]

b) Explain Hough transform in detail. [8]

Q11)a) Explain the difference between image enhancement & restoration?
Explain Inverse filtering used in image restoration. [8]

b) Explain with block diagram algorithm of character recognition in image
processing. [8]

OR

Q12)a) Write short note on : [8]

i) Acoustic imaging

ii) Medical image processing.

b) Explain the image degradation model in detail. [8]
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SECTION - I

Q1) a) What is the waveguide? Explain the parameters of the rectangular
waveguide. [9]

b) Discuss the power losses & Power transmitted in rectangular waveguide.
[9]

OR

Q2) a) What are Microwave? Explain advantages & applications of Microwave. [9]

b) Differentiate between waveguide & coaxial cable. [9]

Q3) a) Describe the operation of Magic Tee. [8]

b) Explain construction & principle of operation of Microwave alternators.
[8]

OR

Q4) a) Describe the operation of E-plane & H-plane tees. [8]

b) Describe the operation of circulators & Isolators. [8]

Total No. of Questions : 12]

[Total No. of Pages : 3
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Instructions to the candidates:
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3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.

5) Assume Suitable data if necessary.
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Q5) a) Explain construction & principle of operation of TWT. [8]

b) Explain the operating modes of Magnetron. [8]

OR

Q6) a) What are slow-wave structures? Explain its advantages & application.[8]

b) Discuss the limitations of conventional tube at microwave frequencies &
explain the remedy for these. [8]

SECTION - II

Q7) a) Explain construction, principle of operation & parameters of Microwave
transister. [9]

b) Compare IMPATT with TRAPATT diode. [9]

OR

Q8) a) Explain construction, principle of operation & parameters of Varactor
diode. [9]

b) What are parametric amplifiers? Explain its construction & principle of
operation. [9]

Q9) a) Draw & explain the block diagram of network analyzer. [8]

b) Explain the method of measuring impedance of terminating load in
Microwave system. [8]

OR

Q10)Write a short note on : [16]

a) VSWR measurement

b) Power meter

c) Noise factor

d) Q-factor
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Q11)a) Explain the principle & working of an MTI radar. [8]

b) Explain A-scope & PPI displays with reference to radars. What are their
limitations. [8]

OR

Q12)Write a short note on : [16]

a) Doppler radar

b) Planar array radars

c) Pulsed radar

d) CW radar
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Total No. of Questions : 12]

[Total No. of Pages : 2

[5254]-112
B.E. (Electronics & Telecommunication)

TELECOMMUNICATION & SWITCHING SYSTEM
(2008 Pattern) (Semester - II)

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

1) Answer three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) In Section - I : Answer Q.1 or Q. 2, Q.3 or Q. 4, Q.5 or Q.6 and, Section-II:

Answer Q.7 or Q.8, Q.9 or Q. 10, Q.11 or Q. 12.
4) Neat diagrams must be drawn wherever necessary.
5) Figure to the right indicate full marks.
6) Use of electronic pocket calculator is allowed.
7) Assume suitable data, if necessary.

P3335

Q1) a) Explain the importance of switching? List the switching functions? [8]
b) Compare the Packet switching and Circuit switching? [8]

OR
Q2) a) Explain the space division switching and time division switching? [8]

b) Derive and calculate the Availability and unavailability for dual processor
system with
MTBF=2200 HRS. and MTTR=4 HRS. in 20 years? [8]

Q3) a) Define and explain: [10]
i) Grade of Service. ii) Peak busy hour.

iii)  Trunking. iv)  Erlang and CCS.

v) Congestion.

b) On average, during the busy hour, a company makes 120 outgoing calls
of average duration 2 minutes. It receives 200 incoming calls of average
duration 3 minutes. Find, [6]
i) The outgoing traffic.

ii) The incoming traffic.

iii) The total traffic.

OR

SEAT No. :

P.T.O.

SECTION - I
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Q4) a) Derive and Explain the Erlang’s lost-call formula? [8]
b) Explain the Loss system in Tandem? How the grade of Service is handling

in the loss system? [8]

Q5) a) What is mean by grading? Draw and explain progressive grading in detail?[8]
b) Design a Three stage switching network for connecting 100 incoming

trunks to 100 outgoing trunks? [10]
OR

Q6) a) Explain the concept of call packing, rearrangable networks and strict
sense non-blocking networks? [10]

b) What is mean by common channel signaling? Explain the different
signaling networks used in common channel signalling?  [8]

SECTION - II
Q7) a) What is mean by pulse stuffing? How the Pulse stuffing help to

synchronize the network? [8]
b) Explain in detail the phase locked loop clock recovery circuit? [8]

OR
Q8) a) Draw and explain the block diagram for connections between two

autonomously timed digital switches? What are slips? How slips are
controlled? [8]

b) How the master slave synchronization work in the network? [8]

Q9) a) Explain in detail the ISDN transmission channel? [8]
b) Draw and explain the user network interface configuration in detail? [8]

OR
Q10)a) Explain the protocol stack of ISDN?  [8]

b) Write the short note on ISDN services? [8]

Q11)a) Explain in detail landline (PSTN) to mobile (cellular) telephone call
procedure? [10]

b) Explain the adjacent channel interference and co-channel interference in
cellular network? [8]

OR
Q12)a) What is mean by handoff? How the handoff is handle by network? [10]

b) Explain the terms, [8]
i) FHSS

ii) DSSS



SECTION - I

Q1) a) State and explain advantages of optical fiber communication system. [6]
b) A graded index fiber has a core with a parabolic refractive index profile

which has a diameter of 50 μ.m. The fiber has a numerical aperture of
0.2. Estimate the total number of guided modes propagating in the fiber
when it is operating at a wavelength of 1 μm. [6]

c) Describe the two major stages of the fiber fabrication process. [6]
OR

Q2) a) Compare and Contrast [6]
i) Multimode and Single mode fiber
ii) Step Index and Graded Index fiber

b) A relative refractive index difference for an optical fiber is 1%. Estimate
the numerical aperture and the solid acceptance angle in air for the fiber
when the core index is 1.46. Calculate the critical angle at the core-
cladding interface within the fiber. [6]

c) State advantages and disadvantages of vapour phase decomposition in
the preparation of glass for optical fiber. [6]

Total No. of Questions : 12]

[Total No. of Pages : 4

[5254]-113
B.E. (E & TC)

OPTICAL FIBER COMMUNICATION
(2008 Pattern)

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

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 from Section I and Q7 or Q8, Q9 or
Q10, Q11 or Q12 from Section II.

2) Answers to the two sections should be written in separate answer-books.
3) Figures to the right indicate full marks.
4) Your answer will be valued as a whole.
5) Neat diagrams must be drawn wherever necessary.
6) Assume Suitable data if necessary.

P2061
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Q3) a) Explain the various attenuation mechanisms in optical fiber. State various
techniques deployed for the measurement of attenuation in optical fibers. [8]

b) Calculate the pulse spreading caused by material dispersion for a graded
index multimode fiber working at λ = 850 nm, if the fiber’s length is
100km and the light source is an LED whose rms spectral width is 70nm.
The given parameters are: Dispersion slope, S0= 0.097 ps/nm2 km and
λ0=1343nm. Is the dispersion value positive or negative? What is
interpretation of negative sign? [8]

OR

Q4) a) Calculate the total pulse broadening due to material dispersion for graded
index fiber of total length 80 km when LED is emitting at

i) 850 nm and

ii) 1300 nm is coupled to the fiber

In both cases assume Δλ = 40 nm. The material dispersion parameter of
the fiber for the two wavelengths is –105.5 ps nm–1km–1 and –2.8 ps
nm–1 km–1 respectively. Comment on the selection of wavelength. [8]

b) Write a note on the losses in optical fibers : [8]

i) Scattering and

ii) Dispersion

Q5) a) State and explain the requirements of a good optical source for fiber
optical communication link. [8]

b) Radiative and non-radiative recombination lifetimes for minority carriers
in the active region of a double-heterojunction LED are 60ns and 100ns
respectively. Determine the total carrier recombination lifetime and the
power internally generated within the device when the peak emission
wavelength is 1.31 μm at a drive current of 40 mA. [8]

OR
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Q6) a) Sketch and explain : [8]

i) Insertion loss characteristics for jointed fibers with various types of
misalignments.

ii) Various mismatch losses at the fiber joints.

b) Explain the concept of intensity modulation of LED using I-P characteristics.[8]

SECTION - II

Q7) a) Explain the following factors limiting the speed of response of a photo
diode :  [10]

i) Drift time of carriers

ii) Diffusion time

iii) Time constant

A silicon p-i-n photodiode has 25 μm depletion layer width and carrier
velocity 3×l04 m/s. Determine the maximum bandwidth and the
corresponding response time for the device.

b) Explain Dark Current Noise and Quantum Noise with reference to optical
detectors. [8]

OR

Q8) a) Explain the working of PIN photo detector with relevant diagrams.
Compare and contrast performance of PIN and APD as photo detector
in optical fiber communication. [10]

b) Explain the terms quantum efficiency and responsivity of a photo detector.
How are these terms related to each other? [8]

Q9) a) State the key system requirements needed in analyzing point-to-point
optical communication link. To fulfill these requirements; explain the choice
of components and their associated characteristics. [8]
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b) The following parameters are established for a long-haul single-mode
optical fiber system operating at a wavelength of 1.3 μm : [8]

Mean power launched from the laser transmitter: –3 dBm

Cabled fiber loss; 0.4 dB km–1

Splice loss: 0.1 dB km–1

Connector losses at the transmitter and receiver: 1 dB each

Mean power required at the APD receiver :
when operating at 35 Mbit s–1 (BER 10–9): –55 dBm
when operating at 400 Mbit s–1 (BER 10–9): –44 dBm

Required safety margin: 7 dB
Estimate :
i) The maximum possible link length without repeaters when operating

at 35 Mbit s–1 (BER 10–9). It may be assumed that there is no
dispersion- equalization penalty at this bit rate.

ii) The maximum possible link length without repeaters when operating
at 400 Mbit S–1 (BER 10–9) and assuming no dispersion-equalization
penalty.

OR

Q10)a) Draw the block diagram of an analog optical fiber link and state the
major noise contributors. [8]

b) Write a short note on WDM. [8]

Q11)a) Explain in detail the architecture of EDFA. [8]

b) Draw block schematic of OTDR and explain its working. [8]

OR

Q12)a) Compare and contrast SOA and EDFA. [8]

b) Explain usage of GRIN-rod lenses as expanded beam connectors. [8]
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SECTION - I

Q1) a) How is spark pulse generated? What is the method of spark timing control in
ignition? System? [10]

b) What are the differences in SI & Diesel engine operation? [8]
OR

Q2) a) With neat diagram explain Four stroke operation of diesel Engine. [10]
b) Explain transmission system in automotive. [8]

Q3) a) Explain the methods with principle of sensor operations for the following: [8]
i) MAP
ii) Exhaust Oxygen sensing
iii) Throttle plate sensing
iv) Engine speed

b) What are the different types of actuators used in automotive electronics?
Explain working Principle of Solenoid & its role in fuel injection system.[8]

Total No. of Questions : 12]

[Total No. of Pages : 3

[5254]-119

B.E. (Electronics & Telecommunication)  (Semester - II)
AUTOMOTIVE ELECTRONICS

(2008 Course) (Elective - IV)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 from Section I and Q7 or Q8, Q9 or
Q10, Q11 or Q12 from Section II.

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

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

5) Assume suitable data, if necessary.
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OR

Q4) a) Explain how below parameters are measured in automotive. [8]

i) Mass Air Flow.

ii) Engine Speed.

b) How crank shaft position is detected for fuel ignition. [8]

Q5) a) How steering control system (power/manual) works? Explain with proper
diagram. [8]

b) What are different strategies of ‘Engine Management System’ used in
automotive systems? [8]

OR

Q6) a) With the help of diagram Explain how electronics is use to control spark
in ignition system. [8]

b) Explain in brief how steerability is possible after braking in ABS. [8]

SECTION - II

Q7) a) What is the selection criteria for processors of Automotive System. [10]

b) State and explain hardware and software debugging techniques in context
with Automotive application. [8]

OR

Q8) a) How timer/counters, PWM, WDT and interrupts of a general purpose
microcontroller can be used in Automotive application? [10]

b) Explain selection criteria for using controller in automotive system. [8]

Q9) a) With the help of proper example, justify the relevance of Communication
Protocols in a automotive applications. [8]

b) With an example, explain utility of GPS & GPRS in automotive
environment. [8]
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OR

Q10)a) Explain how FlexRay is it suitable for Data communication in Automotive
Electronics? [8]

b) Compare MOST & LIN Protocol. [8]

Q11)a) What are the future trends for emission control? [8]

b) Explain the diagnostic coder for automotive. [8]

OR

Q12)a) Explain ON board diagnostic system in automotive. [8]

b) Explain emission control standards in automotive. [8]
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SECTION - I

Q1) a) Explain detail programmable routing & interconnect of PSoC technology.[8]

b) Draw the architectural blocks of PSoC and conventional Microcontroller
Unit. [8]

OR

Q2) a) Explain any one example of configuration of analog & digital blocks. [8]

b) What is features of PSoC3 family and explain additional features of
PSoC5. [8]

Q3) a) Explain detail architecture of PSoC3.  [8]

b) Explain memory organization of PSoC5. [8]

OR

Q4) a) Comparison of Analog and digital subsystems of PSoC5. [8]

b) Explain I/O interfaces and CPU system of PSoC3. [8]

Total No. of Questions : 12]

[Total No. of Pages : 3

[5254]-120-D
B.E. (Electronics & Telecommunication) (Elective - IV)

PROGRAMMABLE SYSTEM ON CHIP
(Open Elective) (2008 Pattern)

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

1) Answer three questions from Section-I and answer three questions from
section-II.

2) Answer to the two sections should be written in the separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronics pocket calculator is allowed.
6) Assume suitable data, if necessary.
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Q5) a) Explain difference between cypress PSoC and PSoC architecture and
explain cypress PSoC? [10]

b) Design any PSoC subsystem.  [8]

OR

Q6) a) Explain PSoC memory management.  [8]

b) Explain detail structure of cypress semiconductor PSoC and explain
some limitations. [10]

SECTION - II

Q7) a) Explain detail of PSoC hardware & software.  [8]

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

OR

Q8) a) Explain detail of PSoC interrupt subsystem. [8]

b) Design system using PSoC express. [8]

Q9) a) Explain programmable gain amplifier. [8]

b) Explain universal digital block and arrays and digital system interconnect.
[10]

OR

Q10)a) Write short note on : [8]

i) USB

ii) SPI

b) Explain flash temperature sensors and DTMF dialers. [10]
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Q11)a) Explain ultra wide band RADAR. [8]

b) Explain data acquisition and control system with PSoC.  [8]

OR

Q12)a) Explain hardware of Manchester decoder & DTMF decoder. [8]

b) Explain SPI and UART based task communications. [8]
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SECTION - I

UNIT - I

Q1) a) Explain why are transmission lines required. State the advantages of
selection of higher values of line voltages for transmission. Derive
equations for power handling capacity, line current and % power loss in
terms of voltage, line length and line parameters. [12]

b) Write note on different types of winds causing vibrations/oscillations of
conductors of transmission lines. [6]

OR
Q2) a) Derive travelling wave equations and their solution caused due to

disturbance on transmission line. Also prove that it consists of two waves
travelling in opposite direction. [12]

b) A power of 11000 MW is required to be transmitted over a distance of
1000km. At voltage level of 400KV determine power handling capacity
and number of circuits required. Also find percentage power loss. The
reactance and resistance of this 3 phase line is 0.327 ohm/km and
0.031ohm/Km respectively. Assume phase difference of 30° between
sending end and receiving end voltages. [6]

Total No. of Questions : 12]

[Total No. of Pages : 4

[5254]-130
B.E. (Electrical)

EHV TRANSMISSION  (Elective - II)
(2008 Pattern)

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

1) Answer any one question from each unit of each section.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables slide rule, electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
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UNIT - II

Q3) a) State the advantages of bundle conductors over ACSR of composite
conductors, when used for high voltage transmission. Also state the
difficulties with use of bundled conductors. Derive the expression for
GMR of bundled conductor in terms of number of subconductors "n"
each of radius "r" and bundle radius "R". [12]

b) A bundle conductor has two sub conductors each of radius 1.59 cm and
bundle spacing 45.72cm. Calculate GMR of bundle conductors. [4]

OR

Q4) a) For 3 phase ehv transmission line with horizontal configuration derive
the expression for flux linkage matrix and hence inductance matrix. [8]

b) For 3 phase ehv transmission line Ls is self inductance, Lm is mutual
inductance. Line is transposed. Derive expression for positive sequence
component of inductance in terms of Ls and Lm for each line. [8]

UNIT - III

Q5) a) For a bundle conductor of two sub conductors derive expression for
maximum and minimum surface voltage gradient, neglecting the effect of
charges of image conductors and charges of sub conductors of other
phases. [8]

b) Derive Mangolt Formula for maximum voltage gradient on outer phases
and on central phase. [8]

OR

Q6) a) Given a positive charge Q1 and sphere of radius R with Q1 located
external to sphere whose center is at distance S1 from Q1, the sphere can
be made to have zero potential on its surface if a charge of opposite

polarity and magnitude 2 1
1

RQ = Q
S  is placed at distance 

2

2
1

RS
S

=

 from center

of sphere towards Q1. Prove this. [10]

b) Compare line charge with point charge. [6]
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SECTION - II

UNIT - IV

Q7) a) Write note on primary and secondary shock currents and their effects on
human being. Also explain "threshold current" and "let go current".[10]

b) Write note on biological effects of electrostatic field on human, animals
and plants. [8]

OR

Q8) a) Explain procedure to find electrostatically induced voltage on unenergised
circuit of double circuit line. [10]

b) Write note on harmful effects of magnetic field on human health. [8]

UNIT - V

Q9) a) Draw the neat sketch of bipolar HVDC system showing the main
components. State function of each component. [10]

b) For three phase full wave bridge rectifier derive the expression for output
dc voltage at ignition delay angle α. [6]

OR

Q10)a) With neat sketch explain operation of converter as inverter in HVDC
system. Explain ignition advance angle and extinction advance angle.[10]

b) It is required to obtain dc voltage of 110KV from a bridge connected
rectifier operating with α (ignition delay angle) = 30° and overlap angle
μ = 15°. Calculate the necessary line secondary voltage of rectifier
transformer. [6]
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UNIT - VI

Q11)a) Write note on ideal and actual VI characteristics of converter of HVDC.
[10]

b) State and explain important requirement for satisfactory operation of
HVDC link, for selection of control characteristic. [6]

OR

Q12)a) Write note on converter firing control system. [8]

b) Discuss problems associated with weak ac system in operation of dc
system. [8]



�������	
	�

��� �� �����	���
������	�
�������	�
�������������
�������
��������
����������

�� �������������
���
����������
��������	�����	���������������
�� ���

 !

������ �����	���
���������������
������������
������ ���

�� "��
�����
��������
���	����
��������
�������������������#�������
�
��#� ���

��� �� $��	��������
��
������������
������
�����%�����	�#���������
��
��
��� ���

�� "��
�����
����&�$'� ���

 !

��� �� $��	������%�����
����	������������
�����
��������
������ ���

�� $��	����
�������
�'���	�
������� ���

��������	��
���������������

���������	��
���������

��������	�
���������	
��	��������������
�������

����������
�������

����� ����	
� �� �� ���

���������	
��� ����������������

��������
���
���������������
�� �����	�
��
��
���
��������
�����
��
�	�����
��
����	���
�����	
������

�� �����
���
�	
����
���
�	
����
���
�	
�� �
!	�"
�������#$�
���
�����
��%
�	
��&�
��'
�	
���(�
����
�	
�����
!	�"
�������#$$�

�� )�*�	��
 ��
 ��
 	�*�
 ��������
 !���
"�	���

�� +���
 ���*	�"�
"���
 ��
 �	���
��	���	
�������	,�

�� ����"�
 ��������
 ����������
 �����
 �!
 �������	,�

�����

�������	��

������



����	
��� �

��� �� "��
�����
����(	$�)� ���

�� $��	����"�������������
�������
���� ���

 !

�	� �� "��
�����
��������
�
������
���
���� ���

�� "��
�����
����&�����������
�*��
� ���

�������	
	��

�
� �� �������
�������
����������
������������������ ���

�� "��
�����
���+������
������ ���

 !

������ ��������������
���������������������%�����
������
�� ���

�� "��
�����
���+�,�	��		�� ���

��� �� "��
�����
���+�&�%��-��	�
#��������
��������
������ ���

�� �������
�������
+���%��-��	�
#������
�������	�
��
������
���������

 !

����� �������
��$���������%��
������	��������
������ ���

�� $��	������%���%��-��	�
#����������������������
�������#�����
�����
%�
��
���	�����"�������
����	��#� ���

������ $��	����
�+������
�"�.��	�
��
������
������ ���

�� "��
�����
����"�/������������������
�����������
������ ���

 !

������ "��
�����
���
���+�.�.� ���

�� "�#��#��������
#�������
������
��
��������
������ ���

���



�������	
	�

��� �� ������	
���
�	�������	
�������
�	
����
��
������
�������� ��

�� ������	
������	��
������	�
�	
������
�������� ��

��

���
�� ���
��
�����	
������	��
���
	��
�������
������	
���
���	���	�	�
�	
�����
������
�������
�
��
����� ��� ��

�� !
"
#����
$"�%
�&'
()
*+
����	���
��
��		����
�
�
������
��������
,��
�	���� �
�����	��
���
������
�������
��
-�.��
/
�������	��
�
����
���
������
�������
��
)�))0
��
���
������ ��

1�����	�
2

�� 3��4��	�5
��
�������	�
 �����
��	���	��

��� #���
�������	�
 �����
������
������
�������
��	����

���� 6������
 ����
��
���7

� � ,���
���
����
�������	�
 �����

��������	��
���������������

���������	��
���������

��������	�

����� ����	
��	��

��������������������������

������ �

����
���������	
��� ����������������

��������
���
���������������

�� �����	�
��
��
���
��������
�����
��
�	�����
��
����	���
�����	
������

�� �����	
�	��
���������
�	��
�������
�
���
�	��
���������
�	��
�������
���

�� ����
 ����	���
����
 ��
 �	���
��	� �	
�������	!�

"� #���	��
 ��
 ��
 	���
 ����
 ��������
 ����
��	���

$� %��
��
 �����	����
 ������
 ���������	
 ��
 ��������

&� ������
 ��������
 ����'
 ��
 �������	!�

�����

�������	��

������



����	
��� �

��� �� ���
	��
�������
������	
��	������	
/
�����	�
��
����
5��
83
�

������
�������� ��

�� ������	
���������	�
�	
������
�������� ��

��

��� �� ������	
�������	�
���	�
�	
������
�������� ��

�� ����
����	�
������5

��� ����
������	�
������5

���� 8���
���
�����	
���	�

�� ���
	��
�������
������	
��	������	
/
�����	�
��
 �����
������
�������� ��

��� �� ���
	��
�������
������	
���	�����
��
�������	
�� ���

�� 9�����
�����	
�������	���
����5�

��� �����	��
����5

�� ���
	��
�������
������	
������ �
+�	��
�	
�����
�5���� ��

��

�	� �� ���
��
������ �
����5�	��
������	
��
	����
���
���
�������	
������
��
������
������	
��
������
�	
�����
�5���� ���

�� ������	
�������	�
����
�	
�	�����	
����5� ��

�� #���
��
�����	

��� ,���
���	�

���� :����	
���	�

�������	
	��

�
� �� ����
�
����
	��
�	
	��������
����5� 
���

�� 1������
��
��	���
��
1������
3������
��	�����
�
������
��
�������
��

��



����	
��� 

���
�� ����
����
	��
�	 ���

�� 8�����	�
������

��� �	�
������	�
�����

�� 1���
�	�
������	
�����
�������
��
#�����
6��������	
;	�<#6;����

��� �� ������	
��
�����
��
�	����
���	��+�	�
�����	
�	
��
������ �
�5���
��
��	��������
������	
��
���	�����
��
��������
������	
���
��
����
��
	�������5
��������
�������� ��

�� ������	
��	�����
������	�
��	����	�
����
�	����	��
�����	�'
����
��
�����
�� ��� ��

��

����� 3��
 �
 $)
67!'
 $"0
 �7.-�-
 �7
 �����
 ��	�������
���
 ����2���
��		����	��
1����	
 �������	���
 �������	
 ���
 ����
 �����
 ()
*+
��	�������� ��

�� ������	
�	
�����
����
��
�������	
��
��	�����
���
�������	
����	�
��
��

������ ������	
��
�����	
������
�	�
���
������
�5���
��
�������	
��
����
�����
������
���	�
� ��
�����	
����5� ��

�� ���
��
����	��
����5�
:������
������	��
�����	��
�	�
6��
����5���

��

������ 1������
����
����
���������	
�5���� ��

�� ������	
��
�����
��
���
������	��
�	�
�����
���	��
�	
��
��������	��
��
����	��
����5� ��

���



SECTION - I

Q1) a) What is a drive? Draw block diagram showing parts of a drive system.
State the selection factors of a drive? [8]

b) A drive has the following parameters T = 100 – 0.1N, N-m where N
is the speed in rpm. Load torque Tl = 50, N-m. Initially the drive is
operating in steady-state. The characteristic of the torque are changed
to –100 –0.1N, N-m. Calculate initial and final equilibrium speeds.
For given drive also calculate the time from initial speed to final speed,
If J = 10 kgm2. [8]

OR

Q2) a) Explain the types of Mechanical Loads using speed torque characteristics
and suitable examples. [8]

b) A drive has following parameters. J = 10kgm2, T=15–0.01N, Nm and
passive load torque T1 = 0.005N, Nm, where N is speed in rpm.
Initially the drive is operating in steady state. Calculate time required
for starting. [8]
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Q3) a) What are the electrical braking methods? Explain Dynamic braking method
used for separately excited DC shunt motor. Draw braking Torque Speed
characteristics. [8]

b) A 230 V, 1000 rpm, 150 A dc separately excited motor has an armature
resistance of 0.02 ohm. Motor is required to brake using plugging from
800 rpm. Calculate the value of external resistance to be connected in the
armature to limit braking current to twice full load current and value of
braking torque. [8]

OR

Q4) a) Explain plugging in Induction motor. Draw torque speed characteristics
during motoring and braking. What precautions are required to be taken
to use this method? [8]

b) Explain closed loop control of a drive with torque and speed control.[8]

Q5) a) Explain operation of a separately excited dc motor fed from a single
phase full converter in armature circuit and from single phase semi bridge
converter in field circuit for speed control below rated speed. Explain
the quadrants in which it will operate. [9]

b) Draw speed control scheme for control below and above base speed for
a separately excited dc motor. Explain its operation. [9]

OR

Q6) a) Explain the operation of a dc separately excited motor with armature fed
from a class A chopper and with constant rated field supply. Explain the
possible quadrant operations and range of control of motor. [9]

b) Explain closed loop control of separately excited DC motor with the
help of block diagram for constant Power mode of operation. [9]

SECTION - II

Q7) a) Draw speed torque characteristics to explain Static Stator voltage speed
control method used in Induction motor drives. What is the range of
speed control and what are the limitations.  [8]

b) Why V/f control is preferred in Induction motor control? What are
advantages and limitations of this method? How V/f ratio is decided?[8]
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OR

Q8) a) Explain regenerative braking of VSI fed induction motor drives. [8]

b) What are the advantages of closed loop control? Explain scheme for
closed loop control used in VSI fed IM drives. [8]

Q9) a) What are the selection criteria for motor used for intermittent loads?
How rating of motor is obtained? [8]

b) How time and energy required for the starting of a motor is calculated?
Explain with equations. [8]

OR

Q10)a) What are duties of motor as per NIMA std? Explain with diagrams. [8]

b) A motor operates on a periodic duty consisting of a loaded period of
20 min.s and no load period of 10 min.s.The maximum temp rise is
60°C Heating and cooling time constants are 50 and 70 min. respectively.
When operating continuously on no load ,the temp. rise is 10°C .
Determine i)  Mini temp during duty cycle ii) Temp when motor is
loaded continuously. [8]

Q11)a) Explain AC servo drives with neat diagram and applications. [9]

b) Explain FOC in Induction Motor drives. [9]

OR

Q12)Write Short notes (Any Two)

a) Drives used in Rolling mills [9]

b) Drives used in Textile mills [9]

c) Drives used in Cement mills [9]



SECTION - I

Q1) a) Draw circuit diagram of 8 × 1 multiplexer and also draw its truth table.[8]

b) Draw circuit and truth table of 4 bit ring counter. Also draw its timing
diagram & Explain. [8]

OR

Q2) a) Differentiate between mealy and moore machine of FSM. [8]

b) Design and develope 4 bit asynchronous up counter along with its timing
diagram. [8]

Q3) a) With reference to EDA tool, Explain complete VLSI Design flow. [10]

b) Develope 4 bit shift register using structural modelling of VHDL. [8]

OR

Q4) a) Explain different modelling types of architectures in VHDL. [10]

b) Develop three bit MOD 5 counter using VHDL code. [8]
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Q5) a) Explain with example the concept of concurrent & sequential statements
used in VHDL. [8]

b) Explain any four data types & four data objects along with one example.[8]

OR

Q6) a) Differentiate between synthesizable & non-synthesizable statements in
VHDL. [8]

b) Explain with example concurrent and sequential statements in VHDL.[8]

SECTION - II

Q7) a) Define & Explain :  [8]

i) Noise margin

ii) FOM

iii) Propagation Delay

iv) FAN-OUT

b) Explain voltage transfer characteristics of CMOS inverter. [8]

OR

Q8) a) Compare CMOS & NMOS. [8]

b) Implement NAND, NOR, EX-OR, NOT gate using CMOS. [8]

Q9) a) Draw architecture of CPLD & Explain the same. [10]

b) Explain Boundry scan w.r.t FPGA & also explain its configuration. [8]

OR

Q10)a) Explain architecture of FPGA. [10]

b) Compare PAL & PLA [8]
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Q11)a) Design barrel shifter using VHDL. [8]

b) Design triangular wave generator using VHDL. [8]

OR

Q12)a) Develop sign & unsigned comparator using VHDL. [8]

b) Design vending machine controller using VHDL. [8]



SECTION - I

Q1) a) Discuss time lags for breakdown. Define statistical time lag and formative
time lag. [8]

b) Describe breakdown in non uniform fields and corona discharge. [8]

OR

Q2) a) Explain the Streamer theory of breakdown in air at atmospheric pressure.
[8]

b) What is Paschan law? How do you account for the minimum voltage
for breakdown under given Pxd conditions. [8]

Q3) a) Explain any two theories of breakdown in liquids. [10]

b) What is composite dielectrics? What are its properties? [8]

OR
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Q4) a) What are the different mechanism by which the breakdown occurs in
solid dielectrics in practice? State any three mechanisms in details. [10]

b) In an experiments for determining the breakdown strength of transformer
oil ,the following observations were made. Determine the power law
dependence between the gap spacing and applied voltage of the oil. [8]

Gap spacing 4 6 10 12
(mm)
Breakdown 90 140 210 255
voltage (KV)

Q5) a) Explain the different theories of charge formation in clouds. [8]

b) What are the causes for switching and power frequency over
voltages?How they are controlled in power system.. [8]

OR

Q6) a) What are the mechanism by which lightening stroke develop and induce
overvoltages on overhead power lines? [8]

b) Differentiate between Gap and Gapless type of arrester. [8]

SECTION - II

Q7) a) What is Tesla coil? Explain with neat diagram its principle of operation
with construction and use. [8]

b) Explain one method of controlled tripping of impulse generator. Why
control tripping is necessary. [8]

OR

Q8) a) Draw the neat sketch of Marx circuit arrangement for multistage impulse
generator. Discuss basic principle of operation of Marxs circuit. [8]

b) A 12- stage impulse generator has 0.126 μF capacitors .The wave front
and wave tail resistances connected are 800 ohms and 5000 ohms
respectively If the load capacitor is 1000 pF, find the front and tail times
of the impulse wave produced. [8]
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Q9) a) What is capacitance voltage transformer? Explain with phasor diagram
how a tuned capacitance voltage transformer can be used for voltage
measurement in power system. [10]

b) Explain the principle and construction of electrostatic voltmeter for very
high voltages. [8]

OR

Q10)a) Draw vertical arrangement of sphere gap used for peak value of voltage
Clearly show insulator support, sphere shanks, operating gear and motor
for changing gap distance,HV connection and sparking point. Discuss
various factors that affect the sparkover voltage of sphere gap. [10]

b) Explain principle of operation, working and construction of Generating
voltmeter used for measurement. [8]

Q11)a) Explain power frequency test and impulse test on insulator. [8]

b) Explain impulse testing on transformer. [8]

OR

Q12)a) Write note on earthing and layout of high voltage laboratory. [8]

b) Explain how radio interference voltage of high voltage apparatus is measured.
[8]
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SECTION - I

Q1) Explain Biological inspiration with neat sketch. Explain historical development
of artificial neural network. What is need of intelligent tool required to solve
complex engineering problem? [18]

OR
Q2) Explain various tools of intelligence system. Explain advantages and

disadvantages of neural network and fuzzy logic. Explain basic single neuron
model with neat sketch and mathematical representation. [18]

Q3) What are different learning processes? Explain in short Competitive learning
in neural network? Draw and explain sketch of hebbian learning model? [16]

OR
Q4) Explain Hebbian learning with an example also explain Boltzmann learning in

detail. [16]

Q5) Explain Least - Mean square algorithm required in ANN also explain perceptron
architecture in neat sketch. [16]

OR
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(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

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

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

4) Figures to the right indicate full marks.
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Q6) Solve OR function using perciptron rule hence also explain perceptron training
algorithm. [16]

SECTION - II

Q7) What is Back propagation algorithm used in neural network also explain
momentum coefficient of Neural Network in detail. [18]

OR
Q8) Explain Back-propagation algorithm using three layer network also explain

concept of learning rate needed in neural network. [18]

Q9) Explain in short adoptive resonance theory and it’s type also explain Kohonen
network used in neural network. [16]

OR
Q10)What is Radial Basis functions. Explain Hopfield Networks in neural network.

[16]

Q11)Apply neural network to generation scheduling problem with example. [16]
OR

Q12)Apply neural network to solve the restoration of power supply after failure in
any electrical network (consider at least 4 bus system). [16]



SECTION - I

Q1) Apply Park's transformation on a 3φ synchronous machine and obtain its
voltage and torque equations. [18]

OR

Q2) Explain the following as applied to modelling of synchronous machine. [18]

a) Electrical equations

b) Mechanical equations

c) Per unit system

Q3) Draw the simplified model of synchronous machine. Derive the steady state
equations and draw phasor diagram. [16]

OR

Q4) Explain formulation of state space equations and equivalent circuit, subtranseint
and transeint inductances in modelling of synchronous machine. [16]

Total No. of Questions : 12]

[Total No. of Pages : 2

[5254]-138

B.E. (Electrical)
MODELLING OF ELECTRICAL SYSTEMS
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Time : 3 Hours] [Max. Marks : 100
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1)  Answer any 3 questions from each Section.

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

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

5) Assume suitable data, if necessary.
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Q5) Explain the classification of excitation systems. Explain in detail the various
components of a block diagram representation of a general excitation system.

[16]
OR

Q6) Explain in detail the modelling of complete excitation system. [16]

SECTION - II

Q7) a) Explain the circuit model of induction motor and its need. [9]
b) Explain linear transformation and phase transformation used in modelling

of induction motor. [9]
OR

Q8) a) Discuss the two axis models of induction motor. [9]
b) Elaborate the procedure of transformation to a reference frame as used

in modelling of  IM. [9]

Q9) Deduce the voltage equations of 3 phase induction motor in stationary reference
flame as well as in rotor reference frame. [16]

OR
Q10)Deduce the equations needed in modelling of induction motor in a

synchronously rotating frame. Also write down the torque equation. [16]

Q11)Write short notes on : [16]
a) Load Modelling
b) Transformer model

OR
Q12)Write short notes on : [16]

a) Three winding transformer models
b) Static load modelling for load flow studies
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SECTION - I

Q1) a) Explain the working principle of ESU. Draw and explain the electrode
configuration used in ESU. [8]

b) Compare Internal and External pacemaker. [4]

c) Draw the schematic diagram of dc defibrillator and explain the function
of each component. [6]

OR

Q2) a) What is a programmable pacemaker? Explain with the help of a neat
block diagram. [8]

b) What are the front panel controls provided on an Infusion pump? Explain
their function. [4]

c) Explain the generalised block diagram of a typical Bedside Monitor. [6]

Q3) a) Explain the working principle of Pulse Oximeter. What signal processing
arrangement is used in pulse oximeter. [8]

b) What is telemedicine and what are its applications? [8]
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OR

Q4) a) What are the common methods used for modulation in biotelemetry
system? Explain the pulse width modulator system. [8]

b) Draw the block diagram of a Coulter counter and explain its working.
What are the errors generally encountered in it? [8]

Q5) a) How Xrays are produced? Explain the working of Xray tube. [8]

b) What are limitations of conventional radiology? How it is overcome in
Computed Tomography? [8]

OR

Q6) a) What is the function of a collimator and grid in an Xray machine? Explain
with the help of a diagram. [8]

b) What is Computed Tomography? Explain the technique with the help of
a diagram. [8]

SECTION - II

Q7) a) What is the significance of relaxation process in NMR imaging. Distinguish
between T1 and T2 relaxation times. [8]

b) Draw the block diagram of pulse height analyser and explain it’s working.
[8]

OR

Q8) a) Explain the principle of Positron Emission Tomography scanner. Describe
with the help of a diagram the various building blocks of PET scanner.[8]

b) How ultrasound is generated? Explain the role of focussing, frequency
and active element diameter with reference to ultra sound transducers?[8]

Q9) a) What does laser stand for. Explain the principle of operation of laser?[8]

b) What is diathermy? Explain the principle of ultra sound diathermy. [8]
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OR

Q10)a) List different types of endoscopes and explain any one of them in detail.
[8]

b) Write shortnote on Microwave Diathermy. [8]

Q11)a) Explain the working of Lithotripter machine with the help of a block
diagram. Draw the shape of acoustics shock wave pulse. [10]

b) What are Orthrotic & Prosthetic devices? Give suitable examples. [8]

OR

Q12)a) Explain the function of kidneys. What changes take place in body in
case of renal disease? What is the remedy for it?  [10]

b) Describe different types of joysticks used in Wheelchair. [8]



SECTION - I

Q1) a) What are the advantages of optical fibers? Describe the total internal
reflection in optical fiber with the help of simple ray diagram. [10]

b) Compute the acceptance angle and Brewster’s angle of an optical fiber
with numerical aperture of 0.30 and a cladding refractive index of 1.50.

[8]

OR

Q2) a) Consider an optical fiber with core refractive index of 1.50 and cladding
refractive index of 1.45. Determine: (i) the critical angle at the core and
cladding interface; (ii) the NA for the fiber; (iii) the acceptance angle in
air for the fiber. [9]

b) Explain the Step-index fiber and Graded-index fiber in detail with neat
ray diagrams. [9]

Q3) a) Explain the various measurement of losses in optical fibers in detail. [8]

b) Explain the Rayleigh scattering and Mie scattering with neat digrams.[8]

OR
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Q4) a) Explain bending losses in an optical fiber in detail. [8]

b) Explain in detail the dispersion losses in an optical fiber. [8]

Q5) a) Explain the mechanical and fusion fiber splicing techniques. [8]

b) Explain the structures of P-I-N diode and Avalanche photodiode. [8]

OR

Q6) a) Compare the LED and Laser as light sources in optical fibers. [8]

b) Explain different configurations of optical couplers. [8]

SECTION - II

Q7) Classify the optical fiber sensor based on sensing mechanism. Describe the
sensing techniques based on intensity modulation. Also, enlist different
applications and advantages of intensity modulated optical fiber sensors.[18]

OR

Q8) a) Describe the intrinsic and extrinsic optical fiber sensors with the help of
suitable diagrams. [9]

b) Explain the advantages and disadvantages of optical fiber sensors? [9]

Q9) a) Explain the application of Optical Time Domain Reflectometer (OTDR)
in Distributed Optical Fiber Sensing. [8]

b) Explain the use of Fiber Bragg Grating in optical fiber sensors. [8]

OR

Q10)Write short notes on :

a) Fiber Bragg Grating. [8]

b) Distributed Optical Fiber Sensing. [8]
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Q11)a) What are the types of fiber amplifiers? Explain the operation of silicon
laser amplifier (SLA) with neat sketch. [8]

b) Explain various components of Integrated Optics. [8]

OR

Q12)Write short notes on :

a) Optical amplifier [8]

b) Integrated optical devices [8]
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SECTION - I

Q1) a) Describe different ways of heat transfer with suitable examples. [8]
b) On a measurable wet day, the outside air temperature is 5°C at 80%

relative humidity. Bring that air into your building and heat it to 22°C.
Draw Psychometric chart and find out relative humidity. Comment on
the situation. [10]

OR
Q2) a) Explain the attributes that influence Human comfort. Explain sensible

and latent heat loss with suitable examples. [10]
b) Explain the working of air-conditioning system with neat sketch. [8]

Q3) a) Describe various steam traps of steam system with application. [8]
b) Explain dual duct VAV. [8]

OR

Total No. of Questions : 12]

[Total No. of Pages : 3

[5254]-157
B.E. (Instrumentation & Control)
BUILDING AUTOMATION - II

(2008 Pattern) (Elective - III) (Semester - II)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

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

2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right side indicate full marks.
5) Use of Calculator is allowed.

6) Assume Suitable data if necessary.

P2105

SEAT No. :

P.T.O.



[5254]-157 2

Q4) a) Explain Unitary equipments & its applications. [8]
b) Generally what are the different HVAC equipments which you will control

in a commercial building? Explain any 2. [8]

Q5) a) Explain benefits of DDC with respect to following point [6]
i) Improved effectiveness
ii) Increased operating efficiency
iii) Increased energy efficiency
b) Give example of sensor/ output device for each type of signal (AI, AO,

DI, DO). Explain each device. [10]
OR

a) What is BMS? Explain its components. [6]
b) Describe along with the application of different switches used in

monitoring various signals and status of the equipments used in building
automation. [10]

SECTION - II

Q7) a) Explain pros and cons of LON protocol. [8]
b) Explain serial transmission modes of Modbus protocol. [8]

OR
Q8) a) Describe motor control center with block diagram. [8]

b) Explain system integration using BACnet and its challenges. [8]

Q9) a) Define ASHRAE. Draw ASHRAE symbols for the following : [8]
i) Chiller
ii) Cooling tower
iii) Unit heater
iv) Damper- opposed blade
v) Roof ventilator intake
vi) Humidifier

b) Explain the elements of green building. [8]

OR
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Q10)a) What are the different energy management /conservation strategies?
Explain. [8]

b) Explain lighting control. [8]

Q11)a) Explain features and benefits of IBMS. [10]

b) Explain project life cycle. [8]

OR

Q12)a) Name different verticals where Building Management System can be used.
Explain any two. [10]

b) What are the different building management systems which can be
integrated and also list few of the advantages of integration? [8]



SECTION - I

Q1) a) Explain the role of Instrumentation in Agriculture engineering. [8]

b) Explain the concept of fine wire thermocouple. [8]

OR

Q2) a) Explain the various bio sensors. [8]

b) Explain the concept of Mohr's circle of stress. [8]

Q3) a) Explain the instrumentation for Dairy plant. [9]

b) Explain the instrumentation for Batch process. [9]

OR

Q4) a) Explain the flow diagram of juice extraction process. [9]

b) Explain the flow diagram of Batch process. [9]

Total No. of Questions : 12]

[Total No. of Pages : 3
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B.E. (Instrumentation & Control)

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

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

2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.

4,) Figures to the right side indicate full marks.
5) Use of calculator is allowed.

6) Assume suitable data if necessary.
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Q5) a) Explain in short irrigation methods : [2 × 5]

i) Over head

ii) Centre Pivot

b) Explain the design considerations in irrigation channels. [6]

OR

Q6) a) Compare different Irrigation systems. [8]

b) Explain soil moisture measurement methods. [4 × 2]

i) Gypsum block soil moisture sensor

ii) Voltage based method

SECTION - II

Q7) a) Explain irrigation control management of up stream & down stream control
system. [8]

b) Explain the role of SCADA for DAM parameters. [8]

OR

Q8) a) Explain instrumentation for green house control. [8]

b) Explain humidity and temperature system for green house. List out the
sensors for the same. [8]

Q9) a) Explain implementation of hydraulic control circuit use in harvesters cotton
pickers. [8]

b) Explain implementation of pneumatic control circuit use in harvesters
cotton pickers. [8]

OR

Q10)a) Explain automation in Farm equipments. [8]

b) Explain selection criteria for pump in detail. Explain installation of pump.[8]
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Q11)Write short notes on :

a) Explain the infrared & UV bio sensor methods in agriculture. [9]

b) Agrometrological instrumentation weather stations. [9]

OR

Q12)a) Explain what is Leaf area length evaportranspiration? [9]

b) Explain Soil water content measurement using TDR. [9]



SECTION - I

Q1) a) Explain the significance of smart materials in smart systems. [8]

b) Explain any two MEMS with diagram. [8]

OR

Q2) a) Define microsystem. Explain any one micro system with diagram. [8]

b) Explain the significance of smart systems in solving engineering problems.
[8]

Q3) a) Draw & explain electrostatic comb drike in MEMS. [8]

b) Draw & explain silicon capacitive accelerometer in MEMS. [8]

OR

Q4) a) Draw & explain micromirror array for video projection in MEMS. [8]

b) Draw & explain magnetic microrelay in MEMS. [8]

Total No. of Questions : 12]

[Total No. of Pages : 2

[5254]-159
B.E. (Instrumentation & Control)

MICRO ELECTRO MECHANICAL SYSTEMS
(2008 Pattern) (Semester - II) (Elective - IV)

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

1) Answer any 3 questions from each section.

2) Answer 3 questions from Section I and 3 questions from Section II.
3) Answers to the two sections should be written in separate books.

4) Neat diagrams must be drawn wherever necessary.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
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Q5) a) Draw & explain the PVD process for metal film deposition. [9]

b) Draw & explain the process of etching in micro fabrication technique.[9]

OR

Q6) a) Explain the significance of silicon as a material for micromachining. [9]

b) Draw & explain bulk micromachining process for silicon. [9]

SECTION - II

Q7) a) Compare a bar and a beam in microsystems. [8]

b) Write a note on energy methods for elastic bodies. [8]

OR

Q8) a) Explain the concept of torsion of beams in microsystems. [8]

b) Explain the concept of anticlastic curvature of beams in micro systems.[8]

Q9) a) Explain the need for numerical methods for finding solution of equation.[8]

b) Explain finite element model for structures with piezoelectric sensors
and actuators. [8]

OR

Q10)a) Explain the squeezed film effects in electromechanics. [8]

b) Explain the applications of Finite Element Method. [8]

Q11)a) Draw & explain electronic differential amplifier for microsystems. [9]

b) Draw & explain tunnel diode & its characteristics. [9]

OR

Q12)a) Explain the signal conditioning circuits for micro systems. [9]

b) Write a short note on micro system packaging. [9]



SECTION - I

Q1) Explain the steps in digital image processing. [16]

OR

Q2) Discuss characteristics of image digitizing components with suitable examples.
[16]

Q3) Explain brightness adoption and descrimination with suitable examples. [16]

OR

Q4) Explain the basic image transformations with suitable examples. [16]

Q5) Obtain the 2D DFT of the following image : [18]

10 20 30

40 50 60

70 80 90

Total No. of Questions : 12]

[Total No. of Pages : 2

[5254]-160
B.E. (Instrumentation & Control)
DIGITAL IMAGE PROCESSING

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, from Section - I Q.7 or Q.8, Q.9 or
Q.10 and Q.11 or Q.12 from Section - II.

2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Assume suitable data if necessary.
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OR

Q6) Explain DCT. Discuss its properties and applications. [18]

SECTION - II

Q7) Explain median spatial filter for image enahancement with suitable example.[18]

OR

Q8) Explain image enhancement in frequency domain. [18]

Q9) Explain image degradation model. [16]

OR

Q10)Explain inverse filtering. [16]

Q11)Explain sobel edge detecting operator with suitable example. [16]

OR

Q12)Discuss edge detection in image with suitable application. [16]



Total No. of Questions : 12]
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[5254]-177
B.E.  (Computer Engineering)
ADVANCE DATABASES

(2008 Pattern) (Elective - III)
Time : 3 Hours]        [Max. Marks : 100
Instructions to the candidates:

1) Answer 3 questions from Section - I and 3 questions from Section - II.
2) Answer to the two Sections should be written in separate book.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

P2006

SECTION - I
Q1) a) State and explain different parallel system architecture [8]

b) What factors could result in skew and what can be done to reduce the
skew? [8]

When a relation is partitioned on one of its attribute by

i) Round Robin partitioning

ii) List partitioning

OR

Q2) a) What is parallelism? Explain the difference between interquery & Intraquery
parallelism [8]

b) What are the different performance measure parameters in parallel system?
Explain in brief. [8]

Q3) a) What is deadlock? How it has been handled in distributed system? [8]

b) Explain distributed transaction management and its types. [8]

OR

Q4) a) Explain the types of storage mechanism and failure in distributed system.[8]

b) State and explain distributed system architecture [8]

SEAT No. :

P.T.O.



[5254]-177 2

Q5) a) Why do we have the XML DTD? Explain with an example. [8]

b) What is the role of middle tier? How it helps in client server
communication? [10]

OR

Q6) Write short note on the following. [18]

a) XQUERY

b) Thin & Thick Client

c) 3tier architecture

SECTION - II

Q7) a) What are you mean by data cleaning? Explain different methods of data
cleaning? [8]

b) Explain the components of data warehouse with a neat diagram. [10]

OR

Q8) a) Differentiate between OLAP & OLTP. [6]

b) Explain the following operation on the multidimensional data [6]

i) Roll up and drill down.

ii) slicing & dicing

c) What are different types of schema? Explain the design a galaxy schema[6]

Q9) a) What is clustering? Explain the K-means clustering algorithm. [8]

b) What is Decision tree? Explain ID3 algorithm to create decision tree.[8]

OR

Q10)a) What is frequent item set ? State and explain Apriori algorithm ? [8]

b) Explain the following terms [8]

i) Machine learning

ii) Outlier analysis.
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Q11)a) What you mean by relevance ranking? Explain any methods of relevance
ranking [8]

b) Explain the following: [8]

i) Ontology

ii) Stop words

OR

Q12)a) What is page ranking and popularity ranking? Explain in brief. [8]

b) Explain the following terms [8]

i) Web crawlers

ii) Vector space model
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[5254]-178
B.E.  (Computer Engineering)

VLSI & Digital System Design
(2008 Pattern) (Elective - IV) (Semester - II)

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

1) Answer Question No. 1 OR 2, 3 OR 4, and 5 OR 6 from Section - I and Q. No.7
OR 8,9 OR 10 and 11 OR 12 from Section - II.

2) Answers to the two Sections must be written in separate answer books.
3) Neat diagram must be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

P2007

SECTION - I
Q1) a) Compare Speed-Power performance of ECL, CMOS, BiCMOS. [9]

b) Explain types of technology scaling. [8]
OR

Q2) a) Explain layout design rules for devices and interconnects. [9]
b) Explain different tools for device simulation. [8]

Q3) a) Explain Shallow Trench Isolation (STI) with process flow. [8]
b) Explain fabrication process for CMOS device. [9]

OR
Q4) a) Explain fabrication of Cu interconnects with suitable diagram. [8]

b) Explain the different process options for device isolation. [9]

Q5) a) Explain basic properties of Silicon Wafer. [4]
b) Explain purification steps of raw- silicon wafer. [4]
c) Explain Chemical vapor oxidation technique. [8]

OR
Q6) a) Write a short note on [8]

i) Nano imprint lithography
ii) Electron-beam lithography

b) Explain the different techniques of etching [8]

SEAT No. :

P.T.O.
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SECTION - II

Q7) a) Explain island style and Row based FPGA architectures in detail. [8]

b) Explain different Modelling styles in HDL. [9]

OR

Q8) a) Explain following terms with examples [9]

i) Identifier

ii) Variable

iii) Array

b) Write VHDL Code for Lift controller. [8]

Q9) a) Explain the types of programmable logic devices in detail. [8]

b) Explain Application Specific IC’s Design flow. [4]

c) Explain CMOS inverter with VTC. [4]

OR

Q10)a) Explain static and dynamic behaviour of CMOS devices and circuits.[8]

b) Explain role of software tools in digital design. Explain the types of
software tools in VLSI design. [8]

Q11)a) Explain the metastability in detail. [5]

b) List out different steps for designing clocked synchronous machine.[8]

c) Explain merits and demerits of CPLD. [4]

OR

Q12)a) Explain timing parameters for read and write operation in static RAM.[8]

b) For combinational logic explain the following [9]

i) Timing diagram

ii) Propagation delay

iii) Timing specification
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[5254]-179
B.E.  (Computer)

OPERATIONS RESEARCH
(2008 Pattern) (Elective - IV) (Semester - II)

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

1) Answer 3 questions from Section - I and 3 questions from Section - II.
2) Answer to these questions should be written in separate books.
3) Use of non programmable calculator is allowed.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to right indicate full marks.
6) Assume Suitable data if necessary.

P2008

SECTION - I
Q1) a) Discuss the role of operational research models in decision making. [8]

b) Discuss the simplex method where it indicates existence of multiple optimal
unbounded and infeasible solutions in linear programming problem. [8]

OR

Q2) a) Solve the linear programming problem using simplex method [10]
Maximize Z = 2x

1
 – 4x

2 
+ 5x

3 
– 6x

4

Subject to constraints

x
1
 + 4x

2
 – 2x

3
 + 8 x

4
 < 2

–x
1
 + 2x

2
 + 2x

3
 + 4x

4
 < 1 and

x
1
, x

2
, x

3
, x

4
 > 0

b) State and explain in brief linear programming applications. [6]

Q3) a) What is decision making under uncertainty? Explain Laplace, Minimax,
Savage and Hurwicz criteria. [8]

b) Explain [8]
i) Stochastic process

ii) Markov process

iii) Transition probability

iv) Markov chain

SEAT No. :

P.T.O.
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OR

Q4) a) The probability of demand for hiring cars on any day in a given city is as
follows. [8]

No. of cars demanded 0 1 2 3 4

Probability 0.1 0.2 0.3 0.2 0.2

Cars have a fixed cost of Rs.90/- each day to keep the daily hire charges
(variable costs of running) Rs.200/- If the car hire company owns 4 cars.
What is daily expectation? If company is about to go into business and
currently has no car, how many cars should it buy?

b) Solve the game whose pay off matrix is given below. [8]

Player B

Player A B1 B2 B3 B4

A1 3 2 4 0

A2 3 4 2 4

A
3

4 2 4 0

A
4

0 4 0 8

Q5) a) What do you mean by queue discipline? Describe how customers are
selected for service with respect to static and dynamic queue discipline?[9]

b) For M/M/1 queue determine [9]
i) Expected No. of customers in system

ii) Expected No. of customers in queue

iii) Expected waiting time in system

iv) Expected waiting time in queue

OR

Q6) a) Describe the characteristics of service mechanism (process) that are
concerned with the manner in which customers are serviced with respect
to queueing system. [9]

b) Four counters are being opened on the border of a country for checking
of passports & necessary papers of the tourists. The tourists choose a
counter at random. If the arrivals at the border is poisson at the rate λ
and the service time is exponential with parameter λ/2. What is steady
state average queue at each counter? [9]
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SECTION - II

Q7) a) For following project draw network diagram and find project completion
time. Find total float for each activity. [10]

Activity Preceding Activities Activity duration days

A –– 4

B –– 7

C –– 6

D A,B 5

E A,B 7

F C,D,E 6

G C,D,E 5

b) Explain steps involved in Johnson's algorithm for 'n' Jobs 2 machines[8]

OR

Q8) a) Find optimal sequence for following sequencing problem. [10]

Jobs Machines

M1 M2 M3 M4 M5

A 7 5 2 3 9

B 6 6 4 5 10

C 5 4 5 6 8

D 8 3 3 2 6

Also find total elapsed time

b) Explain various application areas of PERT & CPM techniques. [8]

Q9) a) With help of suitable diagram discuss how to determine extreme points
of an unconstrained type of continuous function? [8]

b) What do you mean by separable and non linear convex programming?
How will you solve the separable non-linear programming problem? [8]
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OR

Q10)a) Explain general & canonical form of non-linear programming problem.[8]

b) Define separable functions. Give one example of separable function &
non separable function. Explain separable programming problem. [8]

Q11)a) Explain backward & forward recursive approach to solve dynamic
programming problem. [8]

b) How the linear programming problem can be formulated as dynamic
programming problems? Explain [8]

OR

Q12)a) Write a note on applications of Dynamic programming in various areas.[8]

b) Define following terms with respect to dynamic programming [8]

i) Stage

ii) State

iii) State variables

iv) Decision variables

v) Optimal return

vi) State transformation function
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[5254]-180
B.E.  (Computer Engineering)

CLOUD COMPUTING
(2008 Pattern) (Elective - IV)

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

1) Answer THREE questions from each section.
2) Answers to the TWO sections should be written in SEPARATE answer books.
3) Figures to the right indicate full marks.
4) Draw neat diagram wherever necessary.
5) Make suitable assumptions wherever necessary.

P2009

SECTION - I
Q1) a) What is On Demand Service? Describe in detail essential characteristics

of cloud computing. [8]
b) Draw and explain NIST defined cloud framework. [8]
c) Define resource pooling in cloud computing. [2]

OR
Q2) a) Describe 4 types of Cloud computing deployment platforms each with

examples.  [8]
b) Explain the services provided by the Microsoft Azure. [8]
c) Define Utility Computing. [2]

Q3) a) What is necessity of Hypervisors ? Describe role of hypervisor for
deployment web services. [8]

b) How AJAX application works? Explain the significant processing steps
of asynchronous ‘rich’ interfaces application. [8]

OR
Q4) a) Describe the term ‘Virtualization’. Discuss pitfalls of virtualization.

Contrast between traditional server concept and virtual server concept.[8]
b) Explain how virtual machine technology enables decoupling physical

hardware from virtual machine. What are the determination ofvirtual
machine migrations. [8]

SEAT No. :

P.T.O.
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Q5) a) Explain in detail the relational operation and enterprise batch processing
using Map Reduce in Cloud File. [8]

b) How Amazon dynamo works for data storage across distributed file
systems? [8]

OR

Q6) a) Explain with suitable example how a batch processing could be executed
in parallel using Mapreduce.  [8]

b) How big tables are stored on distributed file systems such as HDFS and
Cloud file system?  [8]

SECTION - II

Q7) a) Explain in detail security management in cloud system . Describe the
following terms: [10]

i)  VPN Tunneling

ii) VM Security

iii) Virtual Threats

b) Write in brief threats and vulnerability specific security management. [8]

OR

Q8) a) Explain in detail Identity and Access Management security in cloud
environment. Discuss risks from multitenancy with respect to various
cloud environments [10]

b) Describe in detail VM security recommendations and VM specific security
techniques. [8]

Q9) a) Describe intercloud environment and QoS issues in cloud computing.[8]

b) Describe in detail streaming in Cloud for QoS monitoring deployed in
cloud computing? [8]

OR

Q10)a) Explain in detail load distribution across multiple implementation. Describe
in brief virtual and horizontal load distribution. [8]

b) Explain in detail how Dependability, data migration in cloud computing
environment. [8]
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Q11)a) Explain representation of Ecucalyptus with its components. [8]

b) Explain XEN cloud platform with suitable platform. [8]

OR

Q12)a) Explain in details Open Nebula cloud with its components. [8]

b) What is Nimbus? Explain the steps of Nimbus infrastructure. [8]



Total No. of Questions : 12]

[Total No. of Pages : 2

[5254]-180-A
B.E. (Computer)

INFORMATION SECURITY
(2008 Pattern) (Elective - IV)

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

1) All questions are compulsory.
2) Figures to the right indicate full marks.

P3336

SECTION - A
Q1) a) What is confidentiality? Explain any one algorithm to implement

confidentiality.  [9]

b) Explain any one algorithm to implement classical cryptography.  [9]

OR

Q2) a) Describe different policies of security in detail.  [9]

b) What is information security? Discuss lifecycle of security in detail. [9]

Q3) a) Differentiate private and public key cryptography.  [8]

b) What is IDEA? Explain idea in detail.  [8]

OR

Q4) a) Explain DES algorithm & with suitable diagram in detail. [8]

b) Discuss different issues of cryptography. [8]

Q5) a) Explain ECC encryption algorithm in detail. [8]

b) Discuss different issues of generation of key.  [8]

OR

Q6) a) What is DH? Explain DH. algorithm in short. [8]

b) Discuss uses of number theory in different algorithm for cryptography.[8]

SEAT No. :

P.T.O.
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SECTION - B
Q7) a) Define MAC. Discuss applications of MAC in information security. [9]

b) What is PKI? Explain PKI in detail. [9]
OR

Q8) a) What is HMAC? Explain algorithm of HMAC in detail. [9]
b) Define DSA. Explain DSA algorithm in detail. With suitable diagram.[9]

Q9) a) What is SSL? Discuss SSL with application.  [8]
b) What is IPSEC? What are different applications of IPSEC. [8]

OR

Q10)a) Define TLS. Discuss TLS with applications. [8]
b) What is IDS? Enlist different types of IDS with explanation. [8]

Q11)a) Enlist and explain different security services. [8]
b) Define PGP. Describe PGP in detail. [8]

OR

Q12)Write a short notes on following (any four) [16]
a) PGP

b) PEM

c) S/MIME

d) Standards of information security.

e) Information security architecture
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[5254]-181
B.E.  (Information Technology)

INFORMATION ASSURANCE & SECURITY
(2008 Pattern)

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

1) Answers 3 questions from Section - I and 3 questions from Section - II.
2) Answer to the two section should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to right indicate full marks.
5) Assume Suitable data, if necessary.

P2010

SECTION - I
Q1) a) Explain the following terms with example. [8]

i) Authentication and Authorization

ii) Confusion & Diffusion

b) What is mean by modular arithmetic and exponentiation? [8]
OR

Q2) a) State & prove Fermat's theorem. [8]
b) List and briefly define types of cryptanalytic attacks based on what is

known to attacker? [8]

Q3) a) What are the key requirements of message digest and why SHA is more
secure than MDS? [8]

b) Describe the advantages and dis-advantages of symmetric and asymmetric
key photography. [8]

OR

Q4) a) Draw AES block diagram and explain the steps in detail. [8]

b) In a public key cryptosystem using RSA, given N = 209 and the
encryption key (E) as 23, find out the corresponding private key (D).[6]

c) What is message disest and give it's importance? [2]

SEAT No. :
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Q5) a) Explain X.509 standard for digital certificate. [9]
b) What is PKI? Explain the different PKI architectures. [9]

OR

Q6) a) What is key distribution center? What is certificate authority. Give any
two names of CAS. [9]

b) What is man in the middle attack? Explain with example the
Diffie-Hellman key exchange algorithm. [9]

SECTION - II

Q7) a) What problem was Kerberos designed to address? Describe Kerberos
Realm. [8]

b) What is IPSEC? How does AH & ESP differs while working under
tunnel mode & transport mode? [8]

OR

Q8) a) What is IDS? Explain working of honey pots an intrusion detection
system. [8]

b) Discuss SSL with respect to 4 phases. [8]

i) Establish Security Capabilities.

ii) Server authentication & key exchange.

iii) Client authentication & key exchange.

iv) Finish

Q9) a) Explain ISO 27001 security standard & state its purpose. [8]

b) What is dual signature? Why dual signatures are needed? Explain
mathematically & by schematic diagram how it is generated? [8]

OR
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Q10)a) Explain & draw a model for ISMS (Information Security Management
System) of PDCA Cycle (Plan, Do, Check, Act Phase) [8]

b) Explain the concept of mobile payment system. [8]

Q11)Write a short notes on: (any three) [18]

a) Electronic evidence

b) Computer forensics

c) Cyber terrorism

d) Identity theft

OR

Q12)a) Describe the term "Industrial espionage" in detail with example. [9]

b) Write short note on Indian IT Law 2000, 2008 amendments. [9]
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[5254]-182
B.E.  (Information Technology)

OBJECT ORIENTED MODELING AND DESIGN
(2008 Pattern)

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

1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 from Section - I and
2) Solve Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12 from Section II.
3) Answers to the two sections should be written in separate books.
4) Figures to the right indicate full marks.
5) Neat diagrams must be drawn wherever necessary.
6) Assume suitable data, if necessary.

P2011

SECTION - I
Q1) a) Write a short note on Reverse Engineering vs Forward Engineering. [6]

b) Explain the concept of Generalization and Inheritance with suitable
example. [8]

c) Draw the object diagram for College Laboratory LAN network. [4]
OR

Q2) a) How to apply constraints in Class Diagram. Explain it with suitable
example. [6]

b) With the help of sample class model, explain the following : [8]
i) Attributes and associations
ii) Qualified association
iii) Multiplicity
iv) Association end names

c) Describe the software development life cycle of UML. [4]

Q3) a) Write a short note on Behavioral Diagrams in UML. [8]
b) Draw a class diagram for FILE MANAGEMENT SYSTEM (FMS).

Make suitable additional assumptions about scope and working of your
system (write down the scope too). The FMS has concepts of
directories,subdirectories. FMS keeps information of directories as well
as files for example file creation date, size of file, entries in directory etc.
One also needs operation to move, delete, create etc. Your class diagram
must show relevant attribute, methods and relationships. [8]

SEAT No. :
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OR
Q4) a) Write a short note on Role of Stereotypes in UML Diagram. [8]

b) Draw the Use Case diagram for Physical Bookstore Checkout System.
Make the suitable assumptions. [8]

Q5) a) Draw UML Use Case diagram for Medical Insurance System using
advanced notations The various participants of the same are Owner,
Agents and Claimer. The corresponding use cases for these actors are
Hire Agent, Fire Agent, Pay Salary, Make Policies, Make new clients,
Describe Policy to Clients, Collect Policy Checks, Check details when
policy is Claimed By Claimer, Check Medical Claim Papers, Fill Form
To Take Policy, Pay Policy Checks, Claim Policy, Receive Money Of
Policy Etc. [8]

b) Draw a class diagram for an "Online Movie Ticket Booking System"
make suitable additional assumptions about scope and working of the
system. [8]

OR
Q6) a) Write a note on Composite Structure Diagram. [4]

b) Does the actor always represent a human user? Justify with suitable
example. [4]

c) Draw a class diagram for Online First Year Engineering Admission System
using advanced notations. Assume suitable data. [8]

SECTION - II
Q7) a) Differentiate between: [8]

i) Sequence diagram and collaboration diagram
ii) Action State and Activity State

b) Draw the collaboration Diagram for Cancel Booking at the Restaurant
Management System. [8]

OR
Q8) a) You have to model a software system for controlling a Air Conditioner

(AC). The AC can be either ON or OFF. In the ON state there are two
possibilities, COOLING mode or HEATING modes. There are buttons
to change from one mode to other mode automatically based on room
temperature crossing cutoffs (Cooling if temperature > 30 degree
centigrade and Heating if temperature < 10 degree centigrade). All buttons
work only if Power is On. Draw a state diagram for given system. [8]

b) What is the purpose of timing diagram? Explain with for example. [8]



[5254]-182 3

Q9) a) How an activity diagram differs from traditional flowchart? Draw an
activity diagram using swimlanes for ‘Purchasing Books from Book Stall’.
Represent object flow. [10]

b) Draw a sequence diagram for ‘Withdrawal of money from ATM System’.
Represent following things: [8]
i) Alt Operator

ii) Return Message

iii) Self Call

OR

Q10)a) What is history state? Explain with example.  [6]
b) Explain the concept of Advanced states with example.  [6]
c) Draw an Interaction Overview Diagram for a system of your choice. [6]

Q11)a) How do you model the Tables, Files, and Documents using components?
Explain with example. [8]

b) What is signal? How signals are modeled in UML? Explain with suitable
example. [8]

OR

Q12)a) What is node and Artifact. Explain how to deploy an artifact to a node.[8]
b) Explain the concept of Pattern and Frame with suitable example. [8]
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SECTION - I

Q1) a) Explain verification and validation testing with diagram. [8]

b) Explain System testing with suitable example. [8]

OR

Q2) a) Differentiate between White box and Black box testing. [8]

b) What is the difference between Regression testing and retesting? Explain
in detail regression testing . [8]

Q3) a) Explain in detail Software testing lifecycle with suitable diagram. [8]

b) Draw and explain software defect life cycle. [8]

OR

Q4) a) Explain Test cases for Find and replace window. [8]

b) Why mutation testing is called fault based test approach? Explain with
an example. [8]

Q5) a) Explain classification of Software measures. [8]

b) What are software metrics? Explain different scales of measurements
with example. [10]

SEAT No. :
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OR
Q6) a) Explain with example the GQM method for identifying software measures?[10]

b) What are Product Quality Metrics & In Process Quality Metrics. [8]

SECTION - II
Q7) a) Define Quality. What is the dfference between Quality Control & Quality

Assurance? list SQA activities. [10]
b) Explain Ishikawa’s Seven basic quality tools. [8]

OR
Q8) a) Explain the following software reliability quality attributes: [10]

i) Usability
ii) Maintainability
iii) Portability
iv) Integrity
v) Interoperability

b) Explain Software reviews, Inspections & Audits in detail. [8]

Q9) a) Explanation for the PDCA cycle with reference to ISO 9000:900lwith
Diagram. [8]

b) Explain in detail maturity evels of CMM. [8]
OR

Q10)a) List all the requirements of ISO 9000 and ISO 9001. [8]
b) Explain the terms DMAIC and DMADV with reference to six sigma.[8]

Q11)a) Explain in detail the Quantitative Process Management KPA. [8]
b) Write a short note on: [8]

i) Peer reviews
ii) Defect prevention

OR
Q12)a) Explain: [8]

i) Organization process definition (OPD)
ii) Software product engineering (SPE)

b) What is Software Configuration management? How it is useful in Software
Development Process? [8]



Total No. of Questions : 12]

[Total No. of Pages : 3

[5254]-184
B.E.  (I.T.)

ADVANCED DATABASE MANAGEMENT SYSTEM
(2008 Pattern)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer-books.
3) Neat diagram must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary.

P2013

SECTION - I

Q1) a) What is need of PL/SQL? Draw PL/SQL BLOCK structure and execution
environment. Explain each block. [8]

b) How can you trap exceptions in PL/SQL? Write a code fragment to trap
any three exceptions. [8]

OR

Q2) a) Explain difference between procedure & function in PL/SQL. Write a
procedure with example. [8]

b) Explain PL/SQL Transactions. What is save point & cursor? [8]

Q3) a) What are TP Monitors? Explain the TP Monitor architectures. [8]

b) What are compensating transactions? [8]

OR

Q4) a) Explain Transactional workflow with suitable example. [8]

b) Write short note on Main Memory Databases. [8]

SEAT No. :
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Q5) a) Where you need to use complex data types? Also explain structured
data types and inheritance declaration using SQL: 1999. [10]

b) Explain collection and large object types-arrays and Multisets with
example. [8]

OR

Q6) a) Describe XML query algebra operation. Describe use of X-Query for
path Expression and FLWOR expression in DBMS. [8]

b) Explain XML DTD representation for nested relational schema. [10]

SECTION - II

Q7) a) Explain Kimball database design methodology for data warehouse. [9]

b) Present a diagrammatic representation of typical architecture and main
components of data warehouse. [9]

OR

Q8) a) Define data warehouse. Explain each clause in the definition. Can
RDBMSes be used instead of warehouses? Give reasons. [9]

b) Describe how a dimensional model differs from an Entity-
Relationship(ER) model. Present a diagrammatic representation of typical
star schema and state its advantages and disadvantages. [9]

Q9) a) What is market basket analysis? Explain the algorithm that implements
this concept. [8]

b) Explain in detail any four OLAP functions which are extensions to SQL.[8]

OR
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Q10)Write short notes on (any two) [16]

a) Categories of OLAP tools.

b) Supervised and Unsupervised learning.

c) OLAP benchmarks and applications.

Q11)a) Explain Implicit Locking. How does Oracle implement it? [8]

b) Explain statistical database auditing. [8]

OR

Q12)a) Explain Oracle’s named Exception Handlers. [8]

b) What is authorization, Encryption in terms of providing security for
database? [8]
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SECTION - A

Q1) a) Explain intelligence and Artificial intelligence systems. How do they
distinguish? [8]

b) Explain how Swarm Intelligent systems work? Give suitable example to
justify your answer. [8]

OR

Q2) a) What is agent? Discuss about the various kinds of agents and their
properties with neat diagram. [8]

b) What is Turing test? Why it is done? [8]

Q3) a) Discuss the tic-tac-toe problem in detail and explain how it can be solved
using AI techniques? [8]

b) Explain A* algorithm with an example. What are the limitations of A*
algorithm? [8]

OR

Q4) a) Compare and contrast Hill climbing with simulated annealing search. [8]

b) With a neat diagram, explain Alpha-Beta pruning method.  [8]

SEAT No. :
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Q5) a) Explain unification algorithm with suitable illustration. [9]

b) Represent the following sentences using symbolic logic: [9]

i) A drunker is enemy of him-self.

ii) Father of John loves the mother of Merry.

iii) All students like a good teacher.

iv) Fruits and vegetables are nutritious.

v) God helps those who help themselves.

Also explain the problems with predicate logic.

OR

Q6) a) Briefly explain semantic Network. Also give semantic nets to describe
the following: [9]

Nilesh is a writer

Nilesh lives in Bombay

Ishwar is a teacher

lshwar lives in Bangalore.

Nilesh sent a copy of his book to Ishwar

lshwar sent his thanks to Nilesh.

b) Explain reasoning under uncertainty with suitable example. [9]

SECTION - B

Q7) a) What is for Blocks World Problem? Give an example heuristics function
for Blocks World Problem. [8]

b) What is non linear planning? Explain with suitable example.  [8]

OR

Q8) a) What is object recognition in computer vision? What are the applications
of object recognition? [8]

b) What are the different components of planning system? Explain them
briefly.  [8]
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Q9) a) What do you understand by learning? Explain the various forms of
learning. [8]

b) What is an expert system? Explain its various parts. [8]

OR

Q10)a) What are the salient activities required in knowledge acquisition system
achieved though interaction between domain experts? Explain with
example. [8]

b) What do you understand by Expert system Shell? Explain in details with
example. [8]

Q11)a) Explain structured data representation in prolog. Also explain what are
the data structures available in prolog? [9]

b) What are the features of prolog language? Name the areas in which prolog
programming language is used? [9]

OR

Q12)a) Define the terms chromosome, fitness function, crossover and mutation
as used in Genetic Algorithms. Explain how Genetic Algorithms works?[9]

b) Write a program to find that the year entered through user is a leap year
or not using prolog. [9]
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SECTION - I

Q1) a) What do you mean by compiler? Explain analysis-synthesis model of
compilation for a = (b + c)*(d – e). [10]

b) Explain input buffering with example. What do you mean by sentinels?[6]

OR

Q2) a) Write different issues in lexical analysis. Also explain lexical errors and
its recovery techniques for each error. [6]

b) Explain various compiler construction tools for the compiler design. [6]

c) Define tokens, Patterns and lexemes with example for each. [4]

Q3) a) Write algorithm for left recursion and for following grammar [6]

S → Aa | b

A → Ac | Sd | ε
Eliminate left recursion.

b)  For a given grammar [12]

S → iEtS | iEtSeS | a

E → b

Left factor the grammar then find First and Follow and build predictive
parsing table, is this LL(1) grammar yes or no.

SEAT No. :
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OR

Q4) Construct Canonical parsing table for the grammar [18]

S' → S

S → CC

C → cC | d

Q5) a) Write translation scheme for checking the types of statements for
following grammar [8]

S → id: =E

S → if E then S
1

S → while E do S
1

S → S
1
; S

2

With this also explain type checking of function with example.

b) Write shorts notes with example for each on [8]

i) S-attributed

ii) Inherited attributed

iii) Abstract syntax tree

iv) Dependency graph

OR

Q6) a) Construct syntax tree for a-4+c and directed acyclic graph for a + a *
(b - c) + (b - c) * d and differentiate between syntax tree and directed
acyclic graph. [8]

b) For grammar write down the semantic rules using the Stack of the S/R
parser and Left recursive grammar with example. [8]

L → E n

E → E
1 
+ T | T

T → T
1
* F | F

F → (E)

F → digit
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SECTION - II

Q7) a) Explain following with suitable example. [8]

i) Activation record

ii) Control stack

iii) Binding and storage

iv) Displays.

b) Explain static and Dynamic Scope in detail. Illustrate with example. [8]

OR

Q8) a) Explain following parameter passing with proper examples [8]

i) Call by value

ii) Call by address

iii) Value result

iv) Copy rule

b) How the records of nested procedures are maintained at run time, explain
with the help of neat diagram. (Consider all cases) [8]

Q9) a) Explain back-patching with example. [4]

b) Write Quadruple, Triple and Indirect Triple representation of following
expression d= - (a - b) + (a - c) + (a - c) with explanation. [12]

OR

Q10)a) What is Liveness? Explain Liveness calculation with suitable example.[10]

b) In register allocation explain following with suitable example [6]

i) Control and data flow graph

ii) Interference graph

iii) Spilling
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Q11)a) Explain implementation of single and multi-inheritance in compiler design
with block diagram. [10]

b) How the compiler handles the following types of constructors in object
oriented programming? Explain with example. [8]

i) Parameterized constructors

ii) Default constructors

iii) Copy constructors

iv) Conversion constructors

OR

Q12)a) Explain implementation of class by compiler with block diagram. [6]

b) How overloading and overriding are implemented in compiler. Explain
with example. [8]

c) Explain Object oriented features in compiler. [4]
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SECTION - I

Q1) a) Explain any four UNIX commands with example: [8]

b) Explain concept of process scheduling. [8]

OR

Q2) a) Explain multithreading with example. [8]

b) Explain various primitives used for process synchronization. [8]

Q3) a) Draw and explain PCB in KMOS.  [8]

b) Explain significance and usage of system list and ready list in KMOS.[8]

OR

Q4) a) Explain functional specifications of process DISPATCH in KMOS. [8]

b) Explain IPC issues of KMOS. [8]

Q5) a) Differentiate between multitasking O.S. and multiprocessing O.S. What
are the  advantages of using multiprocessor systems? [8]

b) Explain parallel hardware and interconnections types. [10]

SEAT No. :
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OR

Q6) Write short notes on following (Any Three) [18]

a) Operating system architecture

b) Multi tasking OS

c) KMOS

d) Kernel mode processes

SECTION - II

Q7) a) Explain the concept of High memory mapping [8]

b) Explain allocation and deallocation of slab to cache. [10]

OR

Q8) a) Explain kmalloc (),vmalloc and kfree () functions. [10]

b) Explain the concept of statically allocating on the stack. [8]

Q9) a) Write a note on generalized device driver.  [8]

b) Explain the process of unification of files and I/O devices. [8]

OR

Q10)a) Explain any two disk scheduling algorithms. [8]

b) Explain the concept of I/O scheduler. [8]

Q11)a) Explain any two system calls related with file system management  [8]

b) Explain the concept of file system abstraction [8]

OR

Q12a) Define VFS. Explain its usage.  [8]

b) Explain the process of mapping of file blocks with relevant system calls.[8]
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SECTION - I

Q1) a) What is cell splitting? Explain the two cell splitting methods with
appropriate example. [10]

b) Compare hard hand off and soft hand off. [6]

OR

Q2) a) Draw the general PCS architecture and explain it. [8]

b) What are the effects of Fading? Explain distance dependent fading,
Rayleigh fading, shadow fading. [8]

Q3) a) Explain with diagram A3, A5 and A8 algorithm in GSM. [8]

b) What are the functions of HLR VLR, EIR and AuC in GSM? [8]

OR

Q4) a) Compare the authentication procedure in IS-41 and GSM. [8]

b) Draw GSM MAP Service Framework and explain it. [8]

Q5) a) Draw and explain SMS protocol stack. [8]

b) Elucidate the techniques used to reduce the International Call Delivery
Cost? [10]

SEAT No. :
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OR

Q6) a) What is the number portability? Describe three types of number portability.[10]
b) Compare between Prepaid mobile service and Postpaid mobile service.[8]

SECTION - II
Q7) a) Explain Wireless Application Protocol (WAP) model in detail. [8]

b) Compare GPRS with CDPD. What are the fundamental differences
between the two services and what are the design guidelines shared by
them? [8]

OR

Q8) a) Describe the GPRS architecture and protocols. [8]
b) Explain W-CDMA in detail. [8]

Q9) a) Explain in detail IP Packet delivery. [8]
b) Write a note on any one routing protocol in MANET : destination

sequence distance vector, dynamic source routing. [8]
OR

Q10)a) Explain Various features and header format of lPv6. [8]
b) Explain Dynamic source routing in MANET. [8]

Q11)a) Explain in detail Wireless Broad Band (WiMAX) technology. [8]
b) Define Bluetooth.

Explain in detail Bluetooth technology with protocol stack. [10]
OR

Q12)a) What is UMTS? Draw its architecture and explain its radio interface.[10]
b) Write a short note on: (Any 2) (4 Marks Each) [8]

i) RFID

ii) W-LAN

iii) Java Card
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Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 from Section-I.
2) Answer Q7 or Q8, Q9 or Q10, Q11 or Q12 from Section-II.
3) Answers to the Section-I and Section-II should be written in seperate

answersheets.
4) Figures to the right indicate full marks.
5) Draw appropriate diagrams where ever necessary.
6) Use of non programmable electronic calculator is allowed.

P2018

SECTION - I

Q1) a) What are the goals and objectives of multimedia? [8]

b) What is Huffman coding? Convert the following using Huffman coding?[8]

A B C D E F G H

64 16 144 16 4 36 144 32

OR

Q2) a) What are the characteristics of multimedia? [8]

b) What is LZW coding? Convert the ‘banana band’ using LZW coding[8]

Q3) a) Elaborate any two methods of image enhancement in the context of digital
images [8]

b) Elaborate GIF and TIFF file format [8]

OR

Q4) a) Elaborate arithmatic coding method in data compression [8]

b) Elaborate BMP and JPEG file formats [8]

SEAT No. :
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Q5) a) Elaborate on digital audio and any one CD format [10]

b) Elaborate the principles of MPEG audio compression [8]

OR

Q6) a) Elaborate characteristics of sounds [8]
b) Elaborate the delta modulation with the help of a diagram [10]

SECTION - II
Q7) a) Why inter-frame correlation is important in video encoding? How I, P and

B-frames technique help in the MPEG video compression technique?[8]
b) Describe CCIR, CIF, SIF standards. [10]

OR

Q8) a) What is digitization of video? Explain process of digitization of video.[8]
b) What is a need of video file formats? Explain AVI and H.263 briefly.[10]

Q9) a) What is virtual reality? Elaborate CCD, VCR and 3D sound system. [8]
b) Elaborate VR hand glove [8]

OR

Q10)a) Elaborate basics of VRML. [8]
b) Elaborate head mounted tracking system [8]

Q11)a) Elaborate anticipation and staging in the context of anination [8]
b) Elaborate straight ahead action and pose to pose in the context of anination

[8]
OR

Q12)a) Elaborate easy in and out, exaggeration in the context of anination [8]
b) Elaborate solid drawing and appeal in the context of anination [8]
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SECTION - I
Q1) a) What are different transparencies available in distributed systems? Explain

any two [8]
b) Explain challenge of heterogeneity in Distributed System and how it is

overcome? [10]
OR

Q2) a) Explain Peer-to-Peer Architecture with a neat diagram and its advantage.[8]
b) Give different types of hardware resources and data or software resources

that can be shared. Give examples of their sharing as it occurs in
Distributed System [10]

Q3) a) What is a message broker? What are its characteristics? [8]
b) Define Sockets, Ports, IP Address and Connection oriented Protocol[8]

OR
Q4) a) Explain different Invocation Semantics [8]

b) What is CORBA? Describe the general organization of CORBA system
with the help of neat diagram. [8]

Q5) a) How do you synchronize the clock with a computer? Can we use a GPS
receiver for all computers in world? Justify your answer. [8]

b) Describe Cristian algorithm for clock synchronization [8]

SEAT No. :
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OR
Q6) a) Show the instances where we cannot conclude C(a)<C(b) or C(b)<C(a).

Draw appropriate timing diagram. [8]

b) What are the disadvantages of Centralized and Distributed Mutual
Exclusion Algorithm. [8]

SECTION - II

Q7) a) What is automounting? Explain a simple automounter for NFS and how
it help to improve the performance and scalability of NFS? [8]

b) Compare NFS with CODA File System. [8]

OR

Q8) a) Explain in brief basic Secure File System and Serverless File System.[8]

b) Write a short note on caching and replication in CODA file system. [8]

Q9) a) What is consistency model? Explain Monotonic writes and Writes follow
reads in client centric consistency model? [8]

b) Explain immutable file sharing semantics. Can a file system works if it
support above immutable file sharing semantics. Justify your answer[8]

OR

Q10)a) Why replicas must be consistent? Explain following Data Centric
Consistency Models. [8]

i) Causal

ii) Sequential

b) Explain design and implementation issues of Distributed Shared Memory
in details. [8]
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Q11)a) Explain [8]

i) Flat and Hierarchical groups

ii) Open and closed groups

b) Explain basic reliable multicasting. How it could be made scalable?[10]

OR

Q12)a) Explain [10]

i) FIFO ordering

ii) Causal ordering

iii) Total-Ordering

iv) No Ordering

b) Explain Byzantine Generals Problem. Why do we need to have 3m+l
total processes for system to work correctly, assuming non-faulty
commander? [8]



Total No. of Questions : 12]

[Total No. of Pages : 3

[5254]-192
B.E.  (Information Technology)

INFORMATION RETRIEVAL
(2008 Pattern)

Time : 3 Hours]        [Max. Marks : 100
Instructions to the candidates:
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SECTION - I
Q1) a) With the help of block diagram explain Information Retrieval System. In

your words explain what do you mean by Information Retrieval? [8]
b) Explain Hierarchic clustering Algorithm? Comment if Hierarchic methods

are suitable for document clustering? [8]
OR

Q2) a) What are different constituents of Classification Methods and with proper
example explain relations that exist among them [8]

b) Define Clustering? Explain in detail various parameters used while designing
any clustering algorithm [8]

Q3) a) Explain Suffix Array with the help of diagram. What do you mean by
signature file? How it can be constructed. [8]

b) Explain Cellular multi-lists with proper example [8]
OR

Q4) a) What do you mean by Coordination level? [6]
For the following Ki list if the set of documents are:
K1-list: Dl, D2, D3, D4
K2-List: Dl, D2
K3-List: Dl, D2, D3
K4-List: Dl
Then for query Q = K1 AND K2 AND K3 find out the answer

b) Write Short Notes on : i)  Inverted Index File ii)  Index-sequential File[10]

SEAT No. :
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Q5) a) Explain the terms Precision and Recall [6]
Assume the following:
• A database contains 80 records on a particular topic
• A search was conducted on that topic and 60 records were retrieved.
• Of the 60 records retrieved, 45 were relevant.
Calculate the precision and recall scores for the search.

b) State & Explain User Oriented Measures with the help of Venn Diagram[6]
c) What are digital Libraries [6]

OR
Q6) a) Explain TREC document collection with tasks and Evaluation measures

at TREC conferences [8]

b) Explain Harmonic Mean & E Measure  [6]

c) Write Note on: OPAC [4]

SECTION - II

Q7) a) Describe Ontology in Information Retrieval and its use? [8]

b) What is Parallel Computing? Explain taxonomy of parallel architectures[8]

OR

Q8) a) With respect to various aspects discuss MIMD Architectures. [8]

b) Define Ontology? Explain in detail reasons to develop Ontology. [8]

Q9) a) What is the role of Multimedia in Commercial Database Management
System? [8]

b) Discuss MULTOS in short. [8]

OR

Q10)a) Write note on Generic Multimedia Indexing Approach (GEMINI)? [8]

b) Discuss SQL3 in short. [8]
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Q11)a) Discuss the centralized architecture of the search engine; Enlist the
drawbacks of Harvest architecture. [10]

b) What do you mean by Web crawler and briefly explain the working of
web crawler [8]

OR

Q12)a) Write short notes on: Challenges in web search [6]

b) What is Web Usage mining [6]

c) Explain Meta searches with example [6]
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SECTION - I
Q1) a) Describe any specific real time application. Draw neat block diagram of

application. [8]

b) What are the varies factor, that are to be consider while estimating the
program run time. Explain any two in brief. [8]

OR

Q2) a) Describe in brief the effect of the following in estimation the run time of a
program: [8]

i) A pipelined architecture

ii) Use of cache

b) Explain different issues in real time computing. Explain various
characteristics of Real Time System. [8]

Q3) a) List down the suitable assumption for preemptive Earliest Deadline First
Algorithm. In what way preemptive Earliest Deadline First Algorithm is
different than Deadline Monotonic Algorithm.. [10]

b) Describe the priority inheritance protocol. Give an example to show
how this protocol can lead to deadlock. [8]

OR
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Q4) a) Consider: Task 1 = ( p1,el) = (2,0.9) [10]

Task 2 = (p2,e2) = (5,2.3)

i) Find total processor utilization

ii) Find necessary and sufficient condition

b) How are mode change implemented when the priority ceiling protocol is
used to handle the access to critical section. [8]

Q5) a) List down and explain the different data typing features that could be
useful in a real time programming language. [6]

b) Describe the skeleton and optimistic algorithm under the two phase
approach to improve predictability of real time transaction. [10]

OR

Q6) a) Explain how the two phase locking approach used in pessimistic
concurrency control is disadvantage to real time system. How can it be
modified to overcome the problem? [10]

b) State the three properties that mechanisms must have for exception
handling at run time in Ada language. [6]

SECTION - II

Q7) a) Explain Virtual Time Carrier Sensed Multiple Access (VTCSMA)
algorithms with flow chart. [6]

b) Explain the features of Polled Bus Protocol. What happens if two nodes
A and B are starting arbitration simultaneously? [8]

c) What is Timed Token protocol? How it is implemented. [4]

OR

Q8) a) Write a short notes on(Any Two) : [10]

i) Stop & Go Multihop Protocol.

ii) Disk Scheduling Algorithms

iii) Resources reservation protocol

b) Discuss the various communication medium used in real time networking.[8]
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Q9) a) List all the capabilities of RTOS and explain any two of them. [8]

b) Draw the block diagram of VxWorks real time operating system and
describe its functionality. [8]

OR

Q10)a) Draw the block diagram of task management services. Explain the
functionality of RTOS Kernals. [10]

b) Explain in detail and draw the block diagram of RT Linux. [6]

Q11)a) Describe the following structure for hardware redundancy: [8]

i) Static Pairing

ii) Shift out Redundancy

b) Explain Byzantine’s algorithm for fault tolerance with an example. State
the interactive consistency condition. [8]

OR

Q12)a) Explain reliability model for hardware redundancy. State reliability model
require for permanent fault only. [8]

b) Define the following term: [8]

i) Hardware fault

ii) Fault Latency

iii) Error latency

iv) Backward error require
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SECTION - I
Q1) a)  Define the given term/concept and give examples [10]

i) Software architecture

ii) Stakeholders in architecture.

b) Explain Architecture Business Cycle activities in detail. [8]

OR

Q2) a) How the collaboration can be used to model the system of components and
connectors. [10]

b) Explain with suitable example: [8]

i) Architecture is high-level design.

ii) Architecture is the overall structure of the system.

iii) Behavior of each software element is part of the architecture.

iv) Architecture has component & connectors.

Q3) a) Write short note on following: [8]

i) Modifiability Tactics

ii) Security Tactics

b) What is Quality Attributes? Explain quality attributes of web application?[8]

SEAT No. :
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OR

Q4) a) Following concern in context of modifiability: “when is a change made
and who makes it” [8]

b) What is Availability? Discuss availability tactics for Fault detection. [8]

Q5) a) Describe Abstract Factory pattern with respect to intent, application and
solution. [8]

b) With structure explain observer pattern. Give examples of the same. [8]

OR

Q6) a) With structure explain Singleton pattern. Give examples of the same [8]

b) Write a short note on Model View Controller (MVC) and its application?[8]

SECTION - II

Q7) a) Explain three-tier architecture with reference to presentation, business
and persistencel layers. [10]

b) Explain the concept of [8]

i) Loose Coupling.

ii) Addressing Quality attributes through multi tier architecture.

OR

Q8) a) Compare different architecture styles [10]

b) Write short note on [8]

i) Coupling in XML.

ii) Structure of XML

Q9) a) Write short note on following: [8]

i) JSP

ii) JSF

b) Explain with example and Advantages of [8]

i) Web Server

ii) Application Server
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OR

Q10)a) Compare and contrast EJB 2.0 and EJB 3.0 [8]

b) Explain with example: [8]

i) Entity Beans

ii) Session Beans

Q11)a) What kind of responsibilities does a web client have? How can one
make web client more dynamic. [8]

b) Write Short note on [8]

i) Components and Interfaces

ii) Dynamic Link Library

OR

Q12)Short Notes on [16]

i) .NET web services

ii) .NET Remoting

iii) .NET assemblies

iv) Legacy Application
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SECTION - I
Q1) a) Explain in detail. [6]

i) Parallel Projection

ii) Depth queuing.

b) Explain Polygon surface and polygon Meshes.  [6]
c) Explain with mathematical model Bezier surface and B-Spline surface.[6]

OR

Q2) a) Explain following quadratic surfaces.  [6]
i) Ellipsoid

ii) Torus

b) Explain Surface Rendering and polygon surfaces in detail.  [6]
c) Explain the issues related to three dimensional display methods.  [6]

Q3) a) What is animation? Explain different types of software’s used for it. [8]
b) Discuss any four types of animators used in animation. [8]

OR

Q4) a) What is meant by Animation Language? Explain the types of animation
languages with appropriate examples.  [8]

b) Explain briefly various real time animation techniques used in computer
assisted animation. [8]
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Q5) a) Explain in detail Quadtrees and Octrees.  [8]

b) Explain desirable properties in solid representaion.  [8]

OR

Q6 a) Compare and contrast primitive instancing and boundary representation.[8]

b) Differentiate various solid modeling methods on following points. [8]

i) Uniqueness.

ii) Compactness and efficiency.

iii) Accuracy.

iv) Domain.

SECTION - II

Q7) a) Explain HLV & HLS color cones. [8]

b) Explain YIQ color model. How is YIQ to RGB conversion done? Explain.[6]

c) Write a short note on illumination model. [4]

OR

Q8) a) What is the necessity of a color model? Explain the following color
models with necessary equations and applications. [8]

i) CMY

ii) HSV

b) Explain CIE chromaticity diagram. How is RGB to CMY conversion
done? Explain. [6]

c) Explain any one color selection system with its application. [4]

Q9) a) How ray tracing works? Draw and explain tracing rays from light source
to eye. [8]

b) What is surface rendering? Explain Gourads shading.  [8]

OR

Q10)a) Explain illumination W.R.T. Ambience, Specular reflection and diffuse
reflection. [8]

b) Explain Phongs illumination model in detail. [8]
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Q11)a) Explain the factors affecting the design of virtual reality system.  [8]

b) Explain driving simulation application and different virtual reality devices
used in it. [8]

OR

Q12)a) What is VRML? Describe the basic structure of a VRML file. [8]

b) Discuss the virtual reality applications in manufacturing and Architecture
field and in Robotics field. [8]
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SECTION - I
Q1) a) Explain the logical layers of ISO/OSI model in detail. [10]

b) Discuss in detail various principles of network design. [8]
OR

Q2) a) What are the Networking principles and Network services with Layered
architecture? [12]

b) Explain in detail Internet, ATM and cell phone. [6]

Q3) a) Explain the ATM header with appropriate diagram. Explain the structure
of the header. [8]

b) Explain mobility management issues in wireless networks. [8]
OR

Q4) a) What is Wireless communication and explain its architecture? [8]
b) Explain WDM system with diagram in Optical Networks. [8]

Q5) a) Explain in details various parameters specified in the Quality of Service.[6]
b) Explain Congestion control and Flow control mechanism of Datagram

network w.r.t. Open Loop and Closed Loop. [10]
OR

Q6) a) Explain Congestion control mechanism of ATM network w.r.t. [8]
i) Internal congestion control
ii) Global congestion control

b) Explain Marcov Chain Models w.r.t. M/M/1 queue and M/M/2 queue.[8]
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SECTION - II

Q7) a) Write notes on: BGP and RIP [10]

b) What is Traffic Engineering and explain TE with MPLS. [8]

OR

Q8) a) Explain different BGP messages with their formats. [8]

b) What are VPNs? Explain the significance of tunneling in VPNs. [10]

Q9) a) Explain the general characteristics of Mobile IP. [6]

b) Explain various features of IPv6. [10]

OR

Q10)a) Explain RTP and RSVP [8]

b) Explain Application Programming Interface for IPv6. [8]

Q11)a) Explain cluster based network architecture for ad-hoc networks. [6]

b) What is ad hoc network? Explain its limitations and application areas.[10]

OR

Q12)a) Explain how firewall is implemented in the network. [8]

b) What are overlay networks? What is the importance of overlay networks?[8]
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SECTION - I
Q1)a) What is the scope of bioinformatics? Explain bioinformatics applications

related to the following areas: [10]
Information Search & Retrieval.
Microarrays
Sequence Assembly
Pharmacogenomics

b) Discuss the various applications of BioInformatics and the associated
technologies to those applications.  [8]

OR
Q2) a) Explain with neat diagram the central dogma of molecular biology. Explain

the molecules participating in Information flow and the various Functional
Sites. [10]

b) Explain major types of Protein databases with most suitable example for
each. [8]

Q3) a) What is the role of clustering in Microarray data? Discuss any two methods
of clustering applied on gene expression data. [8]

b) Explain in brief the data visualization techniques applicable to
BioInformatics. Discuss any two visualization tools with example. [8]

OR

SEAT No. :

P.T.O.



[5254]-197 2

Q4) a) Define Microarray. Explain the sources of variability in Microarray
preparation and reading. Explain how statistical analysis can be used to
reduce variability. [8]

b) List various statistical analysis tools. What is meant by Sensitivity and
Specificity of a tool? Explain in brief False Negative, True Negative,
True Positive and False positive. [8]

Q5) a) Explain the importance of pattern matching techniques in BioInformatics.
List the various techniques of pattern matching. Elaborate any one
technique in detail. [8]

b) What are the types of machine learning processes? Explain any two
machine learning processes. [8]

OR

Q6) a) Explain the text mining with NLP Process. [8]

b) Explain computational methods of Sequence alignment [8]

i) Dynamic programming

ii) Word method

SECTION - II

Q7) a) Draw the block diagram of components of a modeling and simulation
system including a model, database and engine. Also draw and explain
the modeling and simulation process. [10]

b) Differentiate between Ab-Initio and Heuristic methods of Protein structure
prediction process [8]

OR

Q8) a) Draw and explain Collaboration-Communication model with appropriate
examples. [8]

b) Describe in brief the Metropolis algorithm with Monte Carlo method by
considering with its major issues like consistency and performance. [10]
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Q9) a) Define raw score, bit score and e-value in BLAST. Also explain the
steps applied by BLAST Algorithm to find a matching sequence.  [8]

b) Differentiate between FASTA and BLAST algorithms. [8]

OR

Q10)a) Discuss the applications of PSI-BLAST program which explores protein
family relationships. [8]

b) What is Hashing? How is it exploited in FASTA database algorithms?[8]

Q11)a) Discuss the various factors responsible for degradation in the ecosystem.[8]

b) What is Biotechnology? How Genetic engineering tools work in
Biotechnology? [8]

OR

Q12)a) How does Genetic engineering work? Which models are used for
identifying the diseases. [8]

b) Discuss in brief the role of pollutants in interchange and transformation
of atmosphere, hydrosphere and lithosphere. [8]
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SECTION - I

Q1) a) Draw diagram of biological neuron and discuss its components [9]

b) With the help of suitable diagram discuss functioning of a simple artificial
neuron. [8]

OR

Q2) a) List and explain topologies of neural networks. [8]

b) What is Perceptron model. Write an equation which describes the
operation of the perception model of a neuron. [9]

Q3) a) What is difference between gradient descent method and conjugate
gradient method? [9]

b) What do you understand by the following terminologies? [8]

i) Nearest neighbor recall and interpolative recall.

ii) Stability and Convergence.

iii) Equilibrium state, Stable state and Steady state.

iv) Fixed point stability, oscillatory stability and chaotic stability.

OR

Q4) a) Write algorithmic steps of EBP learning algorithm in MLFFNN [8]

b) Comment on the the following performance issues of EBP. [9]

i) Advantages,

ii) Limitations
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Q5) a) Explain how Support Vector Machine is used for pattern analysis tasks[8]

b) What is basic concept of RVM? Explain how RVM is different from
SVM? [8]

OR

Q6) a) What is significance of”Regularization Theory”? Comment [8]

b) What do you understand by “Kernel” methods for Pattern Analysis? [8]

SECTION - II

Q7) a) What are the salient features of Kohonen’s self-organizing learning
algorithm.  [9]

b) Explain with Diagram [8]

i) Pattern Clustering and

ii) Feature Mapping

OR

Q8) a) What do you understand by “Simulated Annealing” [8]

b) Explain with neat diagram “Recurrent Neural Networks” [9]

Q9) a) What are the advantages in keeping knowledge base separate from control
module in knowledge based system? [8]

b) Describe the components of Expert System. [8]

OR

Q10)a) Explain with neat diagram blackboard system architecture and its
components. [8]

b) What is uncertainty? Explain two approaches that deal with uncertainty
problem. [8]
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Q11)a) Explain Expert system building tools [9]

b) Write a short note on E- MYCIN [8]

OR

Q12)a) Explain various stages of knowledge acquisition in Knowledge based
Systems [9]

b) Write a short note on DENTRYL [8]
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Q1) a) Explain the process of image enhancement in digital image processing.
Explain with example the importance of preprocessing.  [8]

b) Explain any four basic elements of image interpretation.  [8]
OR

Q2) a) Explain visual image interpretation. Explain all basic elements of image
interpretation with example.  [8]

b) What are the different types of errors? Explain all methods used for
correcting errors from digital images. [8]

Q3) a)  Explain SAR and SLAR with suitable diagram.  [9]

b) What are the different types of sensor parameters? Describe them.  [9]
OR

Q4) a) Explain remote sensing and its types. Explain in detail the steps involved
in remote sensing with example. [9]

b) Explain in detail the RADAR principle with equation. State the use of
RADARs in remote sensing. [9]

Q5) a)  Explain in detail the architecture of GIS. On which factors geographic
integration of information can be done? [8]

b) What is map projection and its types? Explain the type’s maps which
can be produced by using GIS?  [8]

OR

SEAT No. :

P.T.O.

SECTION - I
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Q6) a) Explain fundamental operations of GIS and theoretical framework of
GIS along with diagram. [8]

b) Explain what is the M’s of GIS? List and explain reasons for using
computer in the process of making map. [8]

SECTION - II
Q7) a) What is the significance of GIS data modeling? Explain the stages in

creating GIS data model with suitable diagram. [8]
b) Explain spatial data model. Consider any spatial information and represent

its features using types of spatial data model. [8]
OR

Q8) a) What do you mean by Geospatial database? Explain the importance of
digital database? [8]

b) What are the common errors in GIS databases? How can they be
prevented or corrected? [8]

Q9) a) Classify the data involved in GIS? Explain the representation of Raster
and Vector data model with suitable example?  [8]

b) What is overlay analysis? Describe the process of digital terrain modeling.[8]
OR

Q10)a) What are the types of raster GIS models? Describe any two. [8]
b) Explain Binary and Index Model with suitable example. [8]

Q11)a) What is the role of GIS in municipal management? Explain in detail? [9]
b) Explain in detail objectives of design of GIS. How this will ensure the

effectiveness of GIS? [9]
OR

Q12)a) Describe the software scenario in GIS focusing on functionalities,
products and developers. [9]

b) What is the role of GIS in urban management? Explain in detail. [9]
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SECTION - I

Q1) a) Discuss design and implementation aspects of OLTP system. [8]

b) Compare and contrast analytical queries with transactional queries. [8]

OR

Q2) a) Compare and contrast OLTP and OLAP. [8]

b) Explain components of data warehouse architecture with neat diagram.[8]

Q3) a) Explain star, snowflake and fact constellation schema with example. [8]

b) Explain transaction, recurring/periodic and accumulating snapshot types
of dimensional modeling. [8]

OR

Q4) a) Anita is a customer with XYZ Inc. She first lived in Pune, Maharashtra.
So, the original entry in the customer lookup table has the following
record: Cust_id = 234, Cust_name= “Anita”, State = “Maharashtra”. At
a later date, she moved to Indore, Madhya Pradesh on March, 2016.
How should XYZ Inc. now modify its customer table to reflect this
change? Elaborate three ways to handle this scenario. [8]

b) What is difference between fact and grain? Explain additive and semi
additive fact with example. [8]

SEAT No. :

P.T.O.
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Q5) a) What are late arriving facts in ETL? How are they handled? [9]

b) Explain architecture of ETL and ETL process. [9]

OR

Q6) a) What is loading of data in data warehouse? Explain initial and incremental
loading. [9]

b) Explain Following terms w.r.t. ETL [9]

i) Data Quality

ii) Data enrichment

iii) Data staging

SECTION - II

Q7) a) List types of OLAP Servers. Explain any two OLAP Servers with its
architecture. [8]

b) Explain different layers in reporting with their significance. [8]

OR

Q8) a) Write short note on Charts, Tables and Prompts. [8]

b) Explain ETL scheduling. How is data-level security implemented? [8]

Q9) a) Describe different steps in Text mining. What are the different issues to
handle text data? [8]

b) Explain the concept & significance of Materialized View with suitable
example. [8]

OR

Q10)a) What is regression? Explain linear and non-linear regression with example.[8]

b) Explain decision tree classification technique in detail. [8]
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Q11)a) What is BIG Data? List the characteristics of BIG Data. Draw and explain
the architecture of HIVE. [9]

b) Explain change data capture. Explain the significance of log-based
techniques? [9]

OR

Q12)Write Short notes (any Three) [18]

a) BI on Cloud

b) Agile BI

c) Real time BI

d) PIG

e) Netezza
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1) Answer 3 questions from Section - I and 3 questions from Section - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables slide rule, Mollier charts, elctronic pocket

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

P2029

SECTION - I
Q1) a) Derive and expression for time and conversion for chemical reaction

control of spherical particle of unchanging in size. [8]

b) Solids of unchanging size, R = 0.3mm, are reacted with gas in a steady
flow bench scale fluidized reactor with the following result.

F
o
 = 10gm/sec., W = 1000gm, X

B
 = 0.75

Also, the conversion is strongly temperature sensitive. Suggesting that
the reaction step is rate controlling.

a) Design a commercial sized fluidized bed reactor (find w) to treat 4
metric ton/hr of solid feed of size, R = 0.3mm to 98% conversion.

b) How large would a 2 staged fluidized bed to do this job? [10]

OR

Q2) Two small samples of solids are introduced into a constant environment oven
and kept there for one hour. Under these conditions the 4mm particles are
58% converted, the 2mm particle are 87.5% converted.

a) Find the rate controlling mechanism for the conversion of solid.

b) Find the time needed for complete conversion of 1mm particles in this
oven. [18]

SEAT No. :

P.T.O.
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Q3) a) Derive the rate equation for the instantaneous reaction of fluid-fluid
reaction. [8]

b) Explain film conversion parameter. [8]

OR

Q4) a) Derive the design equation of tower for fluid-fluid mass-transfer with
reaction. [8]

b) Give the design of mixer-settlers. [8]

Q5) Write short notes on the following [16]

a) Adsorption mechanism

b) Mercury penetration method

OR

Q6) Write short notes on the following : [16]

a) Catalyst deactivation

b) Adsorption isotherm

SECTION - II

Q7) a) Explain mass transfer with reaction in the catalyst pallet with effectiveness
factor. [9]

b) Explain the testing of pore resistance effects in the catalyst pallet. [9]

OR

Q8) a) Explain the major steps involved in the catalyst preperation. [9]

b) Derive an expression for gaseous diffusion in single cylindrical pore of
the catalyst. [9]

Q9) a) Explain the mechanism of solid-catalysed reaction in detail. [8]

b) Derive the design equation of mixed flow catalytic reactor. [8]
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OR

Q10)a) Explain differential reactor in detail. [8]

b) Explain differential and integral analysis in the integral reactor in detail.[8]

Q11)Write short notes on the following : [16]

a) Experimental recycle reactor

b) Fluidized bed reactor

OR

Q12)Write short notes on the following : [16]

a) Packed bed reactor

b) Trickle bed reactor
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SECTION - I
Q1) a)  A jacketed agitated reactor consists of a vertical cylinder 1.2 m in diameter

with a hemispherical base & flanged flat top. Jacket is fitted to the
cylindrical section only and extends to a height of 0.9 m. Spacing between
the jacket & vessel wall is 75 mm. The jacket is fitted with a spiral baffle.
The pitch between the spirals is 200 mm. The jacket is used to cool the
reactor contents with chilled water at 10°C @ 32,500 kg/h. Exit
temperature of water is 20°C. Estimate the heat transfer coefficient at the
outside wall of the reactor and pressure drop in the jacket. Density of
water = 998 kg/m3, viscosity of water = 1.136 mNs/m2, Npr = 7.9, k

f
 =

0.59 w/m.k, jf = 3.2 × 10–3. [10]

b) Comment on selection of a jacket or a coil for a reaction vessel. [8]

OR

Q2) a) Design a jacketed vessel with plain jacket with the following specifications:[12]

Vessel internal diameter 2130 mm

Jacket internal Diameter 2260 mm

Jacket Length 2500 mm

Diameter of half coil or width of channel jacket 100 mm

Flanged and Dished head:

Internal Diameter 2130 mm

SEAT No. :

P.T.O.
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Crown Radius 2130 mm

Knuckle Radius 128 mm

Straight Flange Length 60 mm

Internal Shell Pressure 0.55 N/mm2

Internal Pressure Jacket 0.35 N/mm2

Temperature 150°C

Material – Open Hearth Steel (15 - 200°C)

Allowable stress 98 N/mm2

Modulus of Elasticity 190×103N/mm2

Poisson’s Ratio 0.3

b) Explain the classification of reaction vessels. [6]

Q3) a) Explain the downcomer back up calculations for a sieve plate column
with all the  equations. [10]

b) Explain sieve plate performance diagram. [6]

OR

Q4) a) Find out the plate pressure drop and check the downcomer back up for
the column with the help of following data: Diameter of column = 0.79
m, Area of column = 0.5 m2, Volumetric flow rate of vapour = 1.13m3/s,
Orifice coefficient = 0.84, Density of vapour = 0.70 kg/m3, Density of
liquid = 950 kg/m3, Weir height = 50 mm.Weir length = 0.6 m, Hole
diameter = 5 mm, Plate thickness = 5 mm, Height of overflow weir = 27
mm, Maximum liquid rate = 4.06 kg/s. [10]

b) Using van Winkle’s correlation find the overall column efficiency for the
following system. α

LK
 = 2.0 [6]

Component Mol fraction μ (mNs/m2)

Propane 0.05 0.03

i-butane 0.15 0.12

n-butane 0.25 0.12

i-pentane 0.20 0.14

n-pentane 0.35 0.14
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Q5) a) Give advantages of plate column over packed column. [6]

b) Sulphur dioxide produced by combustion of sulphur in air is absorbed in
water. Pure So2 is then recovered from the solution by steam stripping.
The feed is 5000 kg/h of gas containing 8% w/w So2. A 95% recovery of
So2 is required. The gas is cooled to 20 °C. Physical properties of gas can
be taken as those for air. No. of overall gas transfer units = 8, Liquid flow
rate = 29.5 kg/s. Find the diameter of column for a pressure drop of 20
mm H2O/m packing height. Data — Type of packing = Intalox saddle,
Material = Ceramic, Size = 38 mm. Fp = 170m–1, Gas density = 1.21 kg/
m3, Liquid density = 1000 kg/m3, Liquid viscosity = 10–3 N.S /m2. [10]

OR

Q6) a) Explain the estimation of packed bed height for an absorption column with
all the relevant equations. [10]

b) What is the significance of mGm/Lm in the design of packed column? [6]

SECTION - II

Q7) a) With neat sketch give a detailed procedure for the design of decanter.[8]

b) Make a preliminary design for a separator to seperate a mixture of steam
and water.

Steam flow rate is 2500 kg/h and water flow is 1250 kg/h. operating
pressure is 4.2 bar. Liquid density = 950 kg/m3, Vapour density = 2.5 kg/
m3. Design the separator with demister pad. [10]

OR

Q8) a) Write about knockout drum, role of demister pads and reflux drum.[9]

b) Make a preliminary design for a separator to separate a mixture of steam
and water. Steam flow rate is 2,000 kg/h and water flow rate is 1,000 kg/
h. operating pressure is 4 bar. Liquid density = 927 kg/m3, Vapour density
= 2.2 kg/m3. Design the separator without a demister pad. [9]

Q9) a) Explain Pipe line networks and their analysis for flow in branches. [10]

b) Discuss about the selection of optimum pipe diameter. [6]
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OR

Q10)a) Water flows through a pipeline at 1 kg/s over a distance of 2 km. The
impressed head of water is 9.8 m. What is the diameter of pipeline if
ρ = 1000 kg/m3 and μ = 1 mNs/m2. [8]

b) With neat sketches explain the different types of flanges used in piping
networks. [8]

Q11)a) 30 kg/sec of water is to be transported through a steel pipeline to a
location 2 km away. The frictional pressure drop across the pipeline is
50,000 N/m2. Find the diameter of the pipeline. Roughness of pipeline is
4.1 × 10–5. Density = 995 kg/m3, viscosity of water 0.8 × 10–3 N.s/m2.[8]

b) Explain the materials used for low, normal and high temperature service
pipelines. [8]

OR

Q12)a) Why are standards required? Name a few standards followed in piping
design. [7]

b) Explain types of gaskets and their selection. [9]
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SECTION - I

Q1) Mention the environmental impact of nuclear power plant. [16]

OR

Q2) What is role of  standards for air or water in pollution control studies? [16]

Q3) Explain the harmful effects of Pollen Grain on human health. [16]

OR

Q4) Describe working of sampling train in air sampling studies. [16]

Q5) How absorption is used for removal of sulphur dioxide? [18]

OR

Q6) Describe construction and working of fabric filter. [18]
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SECTION - II

Q7) What are various types of water pollutants? Discuss of its effects in detail.[16]

OR

Q8) How dissolved oxygen in a given water sample can be determined by
Winkler’s method? [16]

Q9) Draw a diagram of trickling filter. Label its parts. And Explain mechanism.[16]

OR

Q10)Classify various solid wastes and its effects on environment. [16]

Q11)Discuss De nitrification in detail. [18]

OR

Q12)Discuss Up-flow anaerobic sludge blanket reactor. [18]
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SECTION - I

Q1) a) Explain the importance of separation operation in chemical manufacturing
processes. [6]

b) State the separation process used for separating mixture of constituents
differing in particle size, vapor pressure, freezing point, affinity, electric
charge and density. [6]

c) Explain the criteria for selection of appropriate separation process for given
application. [6]

OR

Q2) a) Classify membranes based on homogeneity, transport mechanism, nature
of material, electric charge, morphology. [6]

b) State advantage and limitations of membrane separation processes over
conventional separation processes. [6]

c) Explain the basic principle of membrane separation process with suitable
sketch. [6]
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Q3) Explain the effect of following properties of polymeric membrane on separation
characteristics. [16]

a) Chain flexibility. (Effect of main chain and side groups).

b) Chain interactions.

c) Molecular weight

OR

Q4) Explain use of following polymeric materials for membranes casting. [16]

a) Linear or branched chain polymers

b) Copolymers (random, block, graft type.)

c) Cross - linked type. (Give suitable applications)

Q5) Explain composite membranes and detail methods of preparation of
composite membrane. [16]

a) Interfacial Polymerization.

b) Dip coating

c) Plasma Polymerization

OR

Q6) Explain the following methods for preparation of membrane [16]

a) Sintering

b) Stretching

c) Track etching

d) Template leaching
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SECTION - II

Q7) Explain the following methods of characterisation of UF membrane [16]

a) Gas adsorption — desorption

b) Thermoporometry

c) Permporometry.

d) Liquid displacement.

OR

Q8) What is characterisation of process membrane? Explain following methods
of characterisation of membrane. [16]

a) SEM

b) Bubble - point method

c) Mercury intrusion porometray

d) Permeability method.

Q9) a) Distinguish between solution diffusion model and pore flow model. [8]

b) Explain the following mechanisms used to describe transport through
porous membranes. [8]

i) Surface of screen filtration.

ii) Depth filtration

OR

Q10)a) Explain the following mechanisms of transport through membranes. [8]

i) Kundsen diffusion

ii) Surface diffusion

b) Explain transport in an ion exchange membrane process such an
electrodialysis [8]
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Q11)Explain the following membrane modules. [18]

a) Spiral wound module.

b) Plate and frame module.

c) Hollow fiber module

d) Tubular module

OR

Q12)a) What is membrane fouling? State the sources and reduce the effect of
fouling. [6]

b) What is concentration polarization in membrane? Explain the following
models used for polarization of membrane. [12]

i) Boundary layer film model

ii) Gel layer model.
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SECTION - I

Q1) a) Compare the mechanisms of wet and dry corrosion [8]

b) State and explain the Tafel equation. Mention its importance for studying
corrosion. [8]

OR

Q2) a) How does a material of construction alter rate of corrosion? Support
your answer with an industrial example. [8]

b) Describe the working of reference electrodes used for corrosion
measurement. [8]

Q3) a) With the help of an example explain pitting corrosion. [8]

b) How galvanic corrosion can be prevented? [8]
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OR

Q4) a) Describe the intergranular corrosion. [8]

b) What is Fretting corrosion? How to identify it? [8]

Q5) Write short notes on : [18]

a) Thermodynamic aspects of corrosion

b) Evans diagram

c) Cathodic control

OR

Q6) a) Discuss the performance of steel pipes in marine environment. Comment
on the critical issues. [10]

b) What is significance of Pilling Bedworth ratio? [8]

SECTION - II

Q7) a) Discuss why corrosion is considered to be the most important parameter
while selecting material of construction for chemical process plants. [8]

b) Enlist different surface coatings available for preventing corrosion. [8]

OR

Q8) a) Discuss cavitation corrosion and remedial measures for controlling the
same. [8]

b) What are various factors affecting corrosion of iron under aqueous media?[8]
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Q9) a) Explain the concept of polarisation and corrosion potential. [8]

b) Explain the mechanism of oxidation corrosion. [8]

OR

Q10)a) Explain the concept of cell potential and polarization. [8]

b) Explain Pourbaix-diagram for Fe -H2O system. [8]

Q11)a) Describe EMF series. [8]

b) Explain the role of alloying in preventing corrosion. Support your
answer with an example. [10]

OR

Q12)Write short notes on the following : [18]

a) Stress corrosion

b) Pitting corrosion

c) Dezincification
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CHEMICAL PROCESS SYNTHESIS
(2008 Pattern) (Elective - II)
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Instructions to the candidates:

1) Answer any 3 questions from each Section.
2) Answers to the two Sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calcu-

lator and steam tables is permitted.
6) Figures to the right indicate full marks.
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SECTION - I

Q1) a) What do you mean by process synthesis? What are the different steps for
complete engineering design and development of new process? [8]

b) Explain in short the hierarchy of process design and onion model. [8]

OR

Q2) a) Explain the concept of simulation & optimization of flow sheet structure
with the help of heat exchanger network. [8]

b) Discuss the concept of Reactor performance. [8]

Q3) a) Explain the different approaches to chemical process design with
advantages and disadvantages. [8]

b) Write the general classification of the types of reaction systems. Explain
for series reactions. [8]
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OR

Q4) a) What are the methods of separation of homogeneous mixtures? Explain.[8]

b) Explain the role of temperature and pressure during the choice of reactor.[8]

Q5) a) Explain the concept of azeotropic distillation as choice of separator. [10]

b) Write a short note on- idealized Reactor Models. [8]

OR

Q6) a) When and how you select the absorption and drying operation as a
choice of separator? [8]

b) Write note on any two: [10]

i) Choice and selection criteria CSTR reactor

ii) Absorption

iii) Process Synthesis

SECTION - II

Q7) a) Explain the concept of direct and indirect sequencing using simple
column. [8]

b) Explain the with diagram the concept of side rectifier and stripper
arrangement. [8]

OR

Q8) a) Discuss thermal coupling of the pre-fractionators arrangement. [8]

b) Write a short note on- distillation sequencing using thermal coupling.[8]
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Q9) a) Explain in detail the composite curves with suitable example. [10]

b) Explain threshold problems in heat exchange network. [6]

OR

Q10)a) Write a short note on- integration of refrigeration cycles. [8]

b) Explain graphically heat recovery pinch. [8]

Q11)a) Explain the intensification of hazardous materials. Discuss major hazards
in process plants. [12]

b) Write a short note on- Safety Devices [6]

OR

Q12)a) What are safety and health considerations during the synthesis of chemical
process? [10]

b) Write a short note on — quantitative measures of inherent safety. [4]

c) What are the preventive measures taken to avoid explosion? [4]
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B. E. (Chemical) (Elective - II)
ADVANCED MATERIALS

(2008 Pattern)

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

1) Answer any 3 questions from each Section.
2) Answers to the two Sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calcu-

lator and steam tables is permitted.
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SECTION - I

Q1) a) Explain in detail Austempered Ductile Iron. [8]

b) Discuss Advanced Metallic Systems. [8]

OR

Q2) a) Write down the different types of steels used in chemical industries.[8]

b) Write down the different types Steels for special applications with example.[8]

Q3) Explain in detail advanced polymeric materials with example. [16]

OR

Q4) a) Describe the different types of polymeric materials with example in detail.[8]

b) Describe Polymer Technology. [8]

Q5) Explain different Advanced processing methods for Engineering Materials. [18]

OR
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Q6) Discuss in detail Advanced Ceramic Materials with examples used in chemical
industrial Applications. [18]

SECTION - II

Q7) a) Write down the Physical and Chemical properties of Composite
Materials. [9]

b) Explain different advanced processing methods for Engineering Materials.[9]

OR

Q8) Explain Reinforcing mechanisms and matrix materials with example in detail.[18]

Q9) a) Write down the different advantages and disadvantages of Polymer
Composites. [8]

b) Describe fabrication methods of Ceramic Composites. [8]

OR

Q10)a) Write down the industrial applications of ceramic materials. [8]

b) Explain Carbon composites, their properties, fabrication methods and
their applications. [8]

Q11)Define Nanomaterials with example. Write down the synthesis of nonmaterial’s
and what are the different applications of nonmaterials in chemical industries.[16]

OR

Q12)Explain in detail with diagram any two methods for testing of Nanomaterials.[16]
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[5254]-210
B. E. (Chemical Engineering) (Semester - I) (Elective - II)

POLYMER TECHNOLOGY
(2008 Pattern)

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

1) Answers to the two sections should be written in separate books.
2) Draw neat diagrams wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.
5) Use of logarithmic table, electronic pocket calculators is allowed.
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SECTION - I

Q1) Explain in detail different factors which need to be considered for determining
mechanical properties of polymers. Explain the properties of polymers based
on Tacticity. [18]

OR

Q2) Explain the properties of polymers based on geometric isomerism and chemical
composition. Distinguished between Linear, Branch and Cross linked Polymers
with one example each. [18]

Q3) a) Explain with one example in detail Solution Polymerization Technique.[10]

b) Write a note on Condensation Polymerization. [6]

OR

Q4) a) Explain in detail with examples Emulsion Polymerization Technique.[8]

b) Write a note on “Bulk polymerization”. [8]
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Q5) Explain in detail with one example each the effect of Molecular weight on
properties of polymers. [16]

OR

Q6) a) Find the Number average, weight average Molecular weight and
polydispersity Index of the given mixture which is composed of 15
molecule of 10,000 monomer lengths and 190 molecules of 20,000
monomer lengths and 251 molecules of 2000 monomer lengths. [10]

b) Write a note on “Effect of Molecular weight on Engineering Properties of
Polymers”. [6]

SECTION - II

Q7) Discuss the mechanism of Free Radical Polymerization and derive necessary
equations kinetics of Free Radical Polymerization. Discuss Gel Effect in Chain
Growth Polymerization. [16]

OR

Q8) Discuss “Coordination Polymerization”. Explain with example importance of
Chain Transfer Agents. [16]

Q9) a) Explain Sheet Molding Composition. [9]

b) Explain in detail with neat sketch Resin Transfer Molding. [9]

OR

Q10)a) Explain any two methods with neat sketch, working of polymer processing.[10]

b) Discuss the following additives with the importance: Plasticizer, Filler,
fire retardant. [8]
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Q11)Give technology overview for the following polymer. [16]

a) Butyl rubber,

b) Nylon 66,

c) unsaturated polyester

OR

Q12)Write a short note on reactor systems used for LDPE and PP. [16]
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SECTION - I

Q1) a) Explain the role of piping engineer in Construction and Commissioning
phase of a chemical process? [8]

b) Explain the different minor losses occurring in piping systems? [8]
OR

Q2) a) Explain the pipe sizing steps based on available pressure drop? [8]
b) Discuss the different approaches used in the calculation of total pressure

drop for parallel piping systems. [8]

Q3) a) Which are the different elements alloyed in carbon steel for modifying
its chemical composition to obtain the desired mechanical and physical
properties? [10]

b) State and explain the various types of codes used in piping industry?[8]
OR

Q4) a) Write down the different grades of stainless steel used for piping material
components? [10]

b) Discuss the different sections of ASME B31 Code for Pressure Piping?[8]
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Q5) a) State the advantages and disadvantages of globe valves? Also write
down the applications of globe valves? [8]

b) Discuss the working principle and applications of Rupture Disks? [8]

OR

Q6) a) Discuss the different guidelines in selecting a suitable valve for any
application? [8]

b) Explain the different control valve styles? [8]

SECTION - II

Q7) a) How to determine the pipe size for steam piping? [10]

b) Explain the Homogeneous and Heterogeneous Flow in slurry pipe lines?[8]

OR

Q8) a) How to calculate NPSHa and NPSHr? How to increase NPSHa? [8]

b) Explain the design and engineering of the slurry piping system
components with the help of following points : [10]

i) Line sizing and pressure drop

ii) Special considerations of slurry handling

iii) Pumps for slurry

iv) Instrumentation

Q9) a) Write down the typical layout considerations of Pumps and Storage
tanks? [8]

b) Explain the concept of P&IDs? Discuss the different types & approval,
engineering and construction issues involved in the construction of
P&IDs? [8]
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OR

Q10)a) State and explain the considerations involved in the pipe rack design?[8]

b) Which are the factors considered when the designer is locating
equipment in the plot plan? [8]

Q11)a) Discuss the design criteria used in insulation system design for piping
applications? [8]

b) Write down the different insulation material classifications mostly used
in the industrial and commercial piping industry? [8]

OR

Q12)Write short notes on : [16]

a) Flare selection and sizing

b) Critical and Optimum thickness of insulation
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[5254]-212
B. E. (Chemical)

ADVANCED SEPARATION PROCESSES
(2008 Pattern)

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

1) Answers three questions from Sections I and three questions from Section II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calcu-

lator and steam tables is allowed.
6) Assume suitable data, if necessary.
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SECTION - I

Q1) a) What is cross flow filtration? What are its advantages over dead end
filtration? [6]

b) Explain in detail ‘Adsorption Cycle’ with neat sketches. [10]

OR

Q2) a) Explain the details the design of chromatography. [8]

b) Explain the basic concept of HPLC process. [8]

Q3) a) Give the application of chromatography in separation of enzymes and
proteins. [8]

b) Explain adsorption mechanism in separation of fluid-solid system. [8]

OR

Q4) a) Give the advantages of membrane separation process over other separation
technique. [8]

b) Explain the basic types of modules used in Reverse Osmosis. [8]
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Q5) a) Calculate the osmotic pressure of a solution containing 0.10 gmol
NaC1/1000g H

2
O at 250C. Density of water = 997.0 kg/m3 [6]

b) Write down the classification of the membrane process. [8]

c) Explain the following terms : [4]

i) Rejection

ii) Permeate

OR

Q6) Discuss the following in detail.

a) Characteristics of the complexing agent used in chemical-complexation.[9]

b) Reactive distillation process [9]

SECTION - II

Q7) a) Write down the flotation techniques classification on the basis of
mechanism of separation and size of material separated. [9]

b) Explain ‘Collapse and drainage phenomena’. [9]

OR

Q8) Write short notes on

a) Design and development of flotation equipment. [9]

b) Application of flotation technique. [9]

Q9) Write short notes on.

a) Temperature Swing Adsorption (TSA) [8]

b) Pressure Swing Adsorption (PSA) [8]

OR
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Q10)Write down the applications of chromatography in separation of enzymes
and proteins, industrial examples in detail. [16]

Q11)Write short notes on : [18]

a) Adductive Crystallization.

b) Zone Electrophoresis

OR

Q12)a) Explain the adsorption properties and applications of molecular sieve.[9]

b) Explain Continuous Adsorption process. [9]
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PETROLEUM REFINING
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4) Figures to right indicate full marks.
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SECTION - I

Q1) a) Give brief account on origin, composition and exploration techniques
of crude? [8]

b) Describe the tests and properties of diesel and engine oil [8]

OR

Q2) a) Why Pre-refining operation is necessary in the petroleum Industry and
give brief account on cetane number & octane number. [10]

b) Discuss the growth of petrochemical Industry in India? [6]

Q3) What are different types of pipe still heaters? Describe the advantages and
mechanism of electric desalting with schematic diagram. [16]

OR

Q4) Describe vacuum distillation unit with suitable diagram and distinguish between
ADU and VDU with respect to various processing parameters? [16]
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Q5) a) What is reforming process? Describe reforming process with schematic
diagram. [9]

b) What is refining operation? Describe acid refining techniques with
schematic diagram? [9]

OR

Q6) Write short notes on : [18]

a) Coking operation

b) Fluid Catalytic Cracking

c) Hydro-cracking

SECTION - II

Q7) Why desulphurization is necessary in the refinery? Discuss Hydro-
desulphurization process with typical schematic diagram along with reaction
and operating parameters. [18]

OR

Q8) a) Describe HDM process along with schematic diagram. [9]

b) What is the need of chemical refining? Describe chemical refining
operation with diagram. [9]

Q9) a) What are additives? Note various additives used in petroleum fractions.[8]

b) What is the blending operation and explain the line blending operation?[8]

OR

Q10)a) Discuss various strategies of marketing of petroleum and petroleum
products. [8]

b) Write a note on storage of petroleum products. [8]
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Q11)a) Write various catalyst used in different process in petroleum refinery?
Discuss latest advancement in catalyst? [8]

b) Enlist various public and private sector refineries in India? And briefly
discuss on “Indian Scenario of processing of petroleum fractions”.[8]

OR

Q12)Explain role of refinery in power generation. Write application of refinery
products as fuel for power generation. [16]
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B. E. (Chemical)

PROCESS MODELING & SIMULATION
(2008 Pattern)
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1) Answer any 03 questions from each section.
2) Answers to the two sections should be written in separate books.
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lator and steam tables is allowed.
6) Assume suitable data if necessary.
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SECTION - I

Q1) a) Differentiate between “batch” and “continuous process”. [8]
b) Differentiate between “Mass transfer limited” reactor and “Chemical-

rate limited” reactor. [8]
OR

Q2) Explain the Scope and coverage of Process Models in detail. [16]

Q3) Write short notes on: [18]
a) Law of conservation of momentum

b) Transport laws

c) Equations of state.

OR

Q4) A perfectly mixed, isothermal CSTR has an outlet weir. The flow rate over the
weir is proportional to the height of liquid over the weir, how to the 2.5 power.
The weir height is hw. The cross sectional area of the tank is A. Assume constant
density. A lst order reaction takes place in the tank, A K B→. Derive the model
equations describing the system. [18]
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Q5) Write model for PFR. [16]

OR

Q6) Develop a mathematical model for double effect evaporator. Write assumptions.
Draw a figure. [16]

SECTION - II

Q7) Develop a model for absorption column. [16]

OR

Q8) Write the Model equations for “Condenser and Reflux drum” in ideal binary
distillation column. [16]

Q9) Benzoic acid is continuously extracted from toluene using water as solvent
in a cascade of stages in series. Each stage consists of [18]

a) a mixture where vigorous stirring of the contents takes place and

b) a settler where the mixture pumped from the mixer is allowed to settle
into layers. The upper toluene layer and the lower water layer are
removed separately. Develop a mathematical model to find the final
fraction of benzoic acid extracted for the case of counter current
operation.

OR

Q10)Develop a model for Activated Sludge Process. [18]

Q11)What is Process Simulation? Explain any simulator with a proper example.[16]

OR

Q12)a) Distinguish between design mode and analysis mode in process
simulation

b) What is tearing a system equations ? Discuss any one algorithm for
this purpose.

[16]
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PROCESS ENGINEERING COSTING & PLANT DESIGN
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1) Answer any 3 questions from each Section.
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5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calcu-

lator and steam tables is permitted.
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SECTION-I

Q1) a) Explain factors affecting process selection. [8]

b) Write a note on flow sheet preparation. [8]

OR

Q2) a) Discuss in detail the techno-economic feasibility of report of a project.[8]

b) Explain the factors that govern selection of plant location. [8]

Q3) a) Define depreciation and discuss its need and significance? [8]

b) Explain impact of taxes and insurance on economic situation of an
industry. [8]

OR
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Q4) a) Explain the methods for determining depreciation. [8]

b) A heat exchanger has been designed for use in a chemical process. A
standard type of heat exchanger with a negligible scrap value costs
Rs. 4000 and will have a useful life of 6 years. Another proposed heat
exchanger of equivalent design capacity costs Rs. 6800 but will have a
useful life of 10 years and a scrap value of Rs. 800. Assuming an effective
compound interest rate of 8% per year, determine which heat exchanger
is cheaper by comparing capitalized costs. [8]

Q5) a) Explain in detail mathematical methods for profitability evaluation with
neat diagram. [9]

b) Explain cost indexes and explain their importance while estimating
equipment costs by scaling such as six-tenth-factor rule. [9]

OR

Q6) a) Explain with a neat sketch cumulative cash position showing effects of
cash flow with time for an industrial operation neglecting time value of
money. [9]

b) Explain cost indexes and explain their importance while estimating
equipment costs by scaling such as six-tenth-factor rule. [9]

SECTION-II

Q7) a) Explain with a neat sketch the break — even chart for production schedule
and its significance for optimum analysis. [8]

b) Give difference between market survey and market research. [8]

OR

Q8) a) Explain graphical and analytical procedure for optimization with two or
more variables. [8]

b) Write a note on optimum conditions in cyclic operations. [8]
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Q9) a) Write a note on Pinch Technology. [9]

b) Derive the following equation for the optimum outside diameter of
insulation on a wire for maximum heat loss:

2k
m

D
opt

 =

(h
c 
+ h

r
)

c
.

Where k
m
 the mean thermal conductivity of the insulation and (h

c
 + h

r
)

c

is the combined and constant surface heat transfer coefficient. The values of
k

m
 and (h

c
 + h

r
)

c
 can be considered as constants independent of temperature

level and insulation thickness. [9]

OR

Q10)a) Explain preparation of Techno-economic feasibility report. [9]

b) Derive the equation for optimum cooling water flow rate in condenser.[9]

Q11)Define CPM and PERT and explain the application of the same for setting up
a new Chemical plant. Define the activities involved in this project and construct
the network diagram. [16]

OR

Q12)a) Differentiate between CPM and PERT. Give one example of each. [8]

b) A pilot plant consists six activities as tabulated below. Construct a network
diagram and estimate EST, LST, EFT, LFT and Floats. Mark the critical
path and determine the project duration. [8]

Activity Pre-event Sub-event Duration (days)

A 1 2 5

B 2 3 7

C 3 5 6

D 2 4 5

E 4 5 4

F 5 6 4
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ARTIFICIAL INTELLIGENCE IN CHEMICAL ENGINEERING
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SECTION - I

Q1) Contrast algorithmic and non-algorithmic processing. How are they different?[16]

OR

Q2) Qualitatively modeling a chemical process is assisted by AI. Write the points
supporting the statement with explanations. [16]

Q3) A binary distillation column is to be designed using AI. Describe various
steps in using AI for designing the system. [16]

OR

Q4) Develop the algorithm of AI to model the performance of PFR. [16]

Q5) Describe the inference engine as the component of Expert System tool. [18]

OR
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Q6) What is Object-Oriented Programming? How is Structuring of an object-
Oriented Program performed? [18]

SECTION-II

Q7) Note the network steps involved in developing Frame based system for a set
of two interacting tanks [18]

OR

Q8) Open-air evaporation of brine to produce salt is an energy-intensive unit
operation. Develop fuzzy logic sets to describe the system. [18]

Q9) Explain Encapsulation in Object Oriented Programming. [16]

OR

Q10)Write in details on Message Passing in Object Oriented Programming. [16]

Q11)With flowchart, describe Clear Programming Methodology. [16]

OR

Q12)With neat diagram, write in details on the Elements of a Blackboard System.[16]
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CHEMICAL PROCESS SAFETY
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1) Answer any 3 questions from Section-I and 3 questions from section-II
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5) Figures to the right indicate full marks.
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SECTION - I

Q1) a) Define Relative Toxicity and Threshold Limit Values? [8]

b) Write a short note on Dose versus Response Curves? [8]

OR

Q2) Explain in detail any one significant chemical plant disaster and the importance
of safety in chemical process industry? [16]

Q3) Explain Material Data Safety Sheets (MSDS) with the format during an industrial
hygiene study? [16]

OR

Q4) a) How will you evaluate exposure to volatile toxicants by monitoring? [8]

b) Explain the importance of industrial hygiene. What are the government
regulations related to industrial hygiene? [8]
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Q5) a) Air contains 5 ppm of diethylamine (TLV-TWA of 10 ppm). 20 ppm of
cyclohexanol (TLV-TWA of 50 ppm), and 10 ppm of propylene oxide
(TLV-TWA of 20 ppm). What is the mixture TLV-TWA? [9]

b) Distinguish between fire and explosion. Explain Fire Triangle in detail?[9]

OR

Q6) Explain the following: [18]

a) Boiling liquid expanding vapour explosion (BLEVE)

b) Flammability characteristics of liquids and vapors

c) Minimum oxygen concentration and inerting

d) Deflagration and Detonation

e) Confined and Unconfined explosion

f) Flammability limits

SECTION - II

Q7) a) Describe in brief storage and handling of flammable and toxic chemicals?[8]

b) Explain the various safety devices for relieving pressure. [8]

OR

Q8) Explain in detail different methods to prevent fire and explosion? [16]

Q9) a) Explain the concept of HAZOP study and state guide words used for the
HAZOP procedure? [8]

b) Write a short note on Event Trees and Fault Trees? [8]
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OR

Q10)a) Describe process hazard checklists in detail? [8]

b) What are the basic preventive and protection measures to hazards? [8]

Q11)a) Discuss the Emergency shutdown systems? [8]

b) How are disasters tackled? Explain the plan for emergency. [10]

OR

Q12)Explain briefly [18]

a) Role of Computers in safety

b) Technology and process selection

c) Prevention of hazard human element
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Instructions to the candidates:

1) Answer 3 questions from Section I and 3 questions from Section II.
2) Answers to the two sections should be written in separate books.
3) 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.
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SECTION - I

Q1) a) Give the classification of the catalyst with suitable examples. [8]
b) Explain the application of the catalysis to industrial processes in the

inorganic and biochemical industries. [8]
OR

Q2) a) Give the preparation methods of the catalyst in detail. [8]
b) Explain the mechanism of heterogeneous catalysis with an examples.[8]

Q3) a) Explain the mechanism of adsorption and its isotherms in detail. [8]
b) Give the experimental methods to determine the rate of solid-catalyzed

reaction. [8]
OR

Q4) Write short notes on the following : [16]
a) Diffusion effects in the catalyst.

b) Lagmuir adsorption isotherm.
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Q5) The catalystic reaction A → 4R is studied in a plug flow reactor using
various amounts of catalyst and 20lit/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 : [18]

Run - 1 2 3 4 5

Catalyst used (Kg) - 0.02 0.04 0.08 0.12 0.16

C
Aout

 (moi/lit) - 0.074 0.06 0.044 0.035 0.029

Find a rate equation for this reaction, using the integral method of analysis.

OR

Q6) a) Explain the mechanism of gas-solid catalyzed reaction in detail. [9]

b) Explain the catalyst poisoning in detail. [9]

SECTION - II

Q7) a) Explain the Helium - mercury method in detail. [8]

b) Explain the BET method in detail. [8]

OR

Q8) a) Give the steps of deactivation of the catalysis and explain in detail.[8]

b) Explain the triphase catalysis. [8]

Q9) Write the short notes on the following : [16]

a) Templeted Molecular sieves

b) Modification of zeolites.

OR
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Q10)a) Give the industrial applications of the zeolites. [8]

b) Explain the catalyst cracking in detail. [8]

Q11)a) Derive the m-m kinetics of the enzyme catalysed reaction. [9]

b) Explain inhibition in biocatalyst. [9]

OR

Q12)a) Give the kinetics of competitive inhibition. [9]

b) Give the features of m-m kinetic equation. [9]
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B. E. (Chemical) (Semester - II)
FUEL CELL TECHNOLOGY

(2008 Pattern) (Elective - IV)
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Instructions to the candidates:

1) Use two separate answer sheets for writing the answers to the two sections.

2) Draw schematics wherever necessary.

3) Assume suitable data wherever necessary.

4) Write the chemical reactions wherever necessary.

5) Figures to the right indicate full marks.

6) Use of logarithmic tables, slide rule, mollier charts, electronic pocket

calculator and steam table is allowed.
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SECTION - I

Q1) a) Compare among PEM fuel cell, phosphoric acid fuel cell, molten carbonate
fuel cell and solid oxide fuel cell, on the basis of electrode, electrolyte, operating
temperature, efficiency. Draw a neat figure in each case. [12]

b) Compare between Fuel Cell and Battery. Discuss their working in Electric
Vehicles [6]

OR

Q2) a) Describe Mobile Electrolyte Alkaline Fuel Cell and Static Electrolyte
Alkaline Fuel Cell. [12]

b) Give advantages and disadvantages of Fuel Cell Technology [6]

Q3) In the typical SOFC, the partial pressures of hydrogen, oxygen and water vapor
are 0.8, 0.21 and 0.3 atm. Assume that activities of the components are
proportional to their partial pressures. The cell is operated at 900 deg C. Gibbs
free energy for the formation of water vapor is —54.635 Cal/mole at STP
condition. Faraday’s constant is 96487 J/V.mol. [16]
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Calculate :

i) Standard open circuit potential.

ii) Open circuit potential at the operating conditions.

OR

Q4) a) For a standard SOFC following data are availale : [8]

Average current density : 14 A/m2

Active anode surface area : 0.2 m2

Fuel Flow rate : 25 mol/h

Fuel Composition : H2 85% and CO 15%

Air Flow rate : 20 mol/h

Output Potential : 230 V

Lower Heating Value of fuel : 30000 kcal/Kg

Calculate :

i) fuel utilization factor,

ii) air ratio,

iii) power output and

iv) fuel efficiency

b) A current density of 12 A/m2 is obtained when pure hydrogen in fed to
SOFC at the pressure of 1.7 atm. Total pressure of gases on anodic side
is observed to be 2.4 atm. Air is supplied at 1.7 atm. The cell is operated
at 1000°C. The diffusion factors for hydrogen, oxygen, water vapor are
95, 70 and 55 C/sm2.atm respectively. Calculate concentration over
potential across cathode and anode. [8]

Q5) Derive Nernst equation for calculating open circuit potential of SOFC using H
2

as a fuel and O
2
 as an oxidizer. What is the importance of Nernst equation?[16]

OR

Q6) a) Explain various methods for production of Hydrogen. What are the uses
of hydrogen? [8]

b) Explain schematically the working principle of SOFC and give advantages
and drawbacks of SOFC. [8]
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SECTION - II

Q7) a) Explain the mechanism of oxidative reforming of methane [9]

b) Explain the effect of limiting reforming factor on the performance of SOFC.[9]

OR

Q8) a) What are the advantages and limitations of direct oxidation of
hydrocarbons? How these limitations can be removed? [9]

b) Explain different types defect structure in solids and Kroger Vink notations
[9]

Q9) a) Design a tubular SOFC to generate 250 KW power from methane as a fuel.
Single tube has a anodic diameter 20mm and active length of 1.8 m [8]

b) Design a planner SOFC to generate 250 KW power for ethanol as a fuel[8]

OR

Q10)a) Calculate mole fraction of defect at 200 and 1100° C. Defect energy is 75 KJ/mol.
Comment on the significance of results. [8]

b) What is steam reforming? What are the advantages of internal steam
reforming. [8]

Q11)Explain the design of typical direct ethanol SOFC considering following [16]
aspects:

a) Catalyst,

b) Structure,

c) Reactions and

d) Exit gas characteristics.

OR

Q12)a) Derive the correlation to calculate defect mole fraction for pure solid at
thermal equilibrium. [8]

b) What is three phase boundary (TPB)? Explain the mechanism of charge
transfer in TPB. [8]
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B. E. (Chemical) (Semester - II)

PETROCHEMICAL ENGINEERING
(2008 Pattern) (Elective - IV)

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

1) Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
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SECTION - I

Q1) a) Discuss about the basic raw material for petrochemical synthesis along
with their sources? [6]

b) What are the main basic building blocks of petrochemical industry explain
with suitable examples? Describe the methods of preparation of feed
stocks for petrochemical production? [10]

OR
Q2) a) What are the key issues and challenges for petrochemical industry in

India? [8]
b) Discuss in details about the petrochemical Industry in India? [8]

Q3) Describe ADU with suitable Diagram? Distinguish between CDU and VDU.[16]
OR

Q4) Enumerate the synthetic chemical intermediates and products from olefins and
describe the production of ethylene by naphtha cracking process. [16]
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Q5) a) Describe with schematic diagram low molecular hydrocarbon cracking
techniques. [8]

b) Describe in brief about the production of low molecular hydrocarbon
furnace techniques? [10]

OR
Q6) Write a note on following : [18]

a) Fluid Catalytic Cracking.
b) Growth of petrochemical Industry in India
c) Delayed coking

SECTION - II

Q7) Along with schematic diagram and major engineering problems describe the
production of ketons & its Engg Problems. [16]

OR
Q8) With neat schematic diagram describe about the production of Maleic acid by

air oxidation of benzene and its Engg Problems. [16]

Q9) a) What is addition polymerization? Describe the steps and mechanism of
condensation polymerization. [10]

b) Explain Classification of different polymerization process along with its
advantage and disadvantage. [6]

OR
Q10)a) With neat sketches explain in detail about production of PVC along with

its engineering problems. [10]
b) What are various polymeric products? Differentiate between different

polymerization processes. [6]

Q11)a) Discuss Importance of energy recovery and cogeneration of power in
petrochemical plants? [8]

b) Discuss Safety consideration in petrochemical plants. [10]
OR
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Q12)Write a note on following : [18]

a) Marketing strategies of petrochemical products?

b) Pollution control norms in petrochemical Industry

c) Environmental Challenges in Petroleum Industry
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COMPUTER - AIDED PROCESS CONTROL
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Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer-books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
5) Assume suitable data, if necessary.
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SECTION - I

Q1) Draw block diagram of computer aided process control architecture. Explain
each component involved. [18]

OR

Q2) What is SCADA? Explain in detail. Enlist at least five applications off SCADA.
State advantages of it. [18]

Q3) a) What is multivariable process control? Explain the loop interactions for
the system with two input two output variables. [8]

b) Based on Process Gain Matrix, suggest the pairing rules for input and
output variables for MIMO systems. [8]

OR

Q4) a) Explain the digital control system with the help of block diagram. Explain
the importance of each block. [10]

b) Can the loop interaction be eliminated? What strategy can be applied to
eliminated loop interactions in MIMO systems. [6]
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Q5) Following figure shows digital control system. With K=2 and sampling time
0.5 seconds. Determine (a) Open loop pulse transfer function (b) Closed loop
pulse transfer function. [16]

OR

Q6) a) Find the z-transformations of following functions. [8]

i) f(t) = 1 ii) f(t) = e(–at)

iii) f(t) = cos(wt) iv) f(t) = sin(wt)

b) Explain stability of MIMO control systems? [8]

SECTION - II

Q7) a) Explain data transfer techniques for computer aided process control.[8]

b) Explain the role of real time programming languages in Computer Aided
Process Control. [8]

OR

Q8) Explain the use of software used to simulate process control models. What is
the role of MATLAB and Simulink in Process Control Simulation? [16]

Q9) What is Distributed Control System? Explain in detail with the help of neat
diagram. Enlist advantages and disadvantages. [16]

OR

Q10)Explain hierarchical control systems with the help of block diagram. Mention
advantages and disadvantages. [16]
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Q11)Write Short notes on the following : [18]

a) MIMO control for Distillation column with two products

b) Plant Wide Control

c) Evolution of Computer Aided Control

OR

Q12)Write Short notes on the following : [18]

a) RGA and Pairing rules for I/O variables

b) Control system for adiabatic reactor

c) Hold Devices
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B. E. (Polymer Engineering) (Semester - I)
POLYMER REACTION ENGINEERING
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Instructions to the candidates:

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

2) Draw neat diagrams wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of logarithmic table, electronic pocket calculators is allowed.
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SECTION - I

Q1) Discuss the importance of molecular weight and Molecular weight distribution
of polymer. Explain the characteristics of Chain Growth Polymerization and
Explain the distinctive features of Polymer Reaction Engineering. [18]

OR

Q2) Discuss in brief polymerization processes by using reactant preparation,
polymerization and separation. Explain the different parameters used for
designing of polymerization reactor. [18]

Q3) Derive the necessary relationship obtained in giving Molecular weight distribution
in CSTR for free radical type polymerization. Discuss all the mechanism steps
to be used in Free radical polymerization with one suitable example. [16]
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OR

Q4) a) Derive the necessary equation for the total concentration of the free radicals
under free radical polymerization. [6]

b) Discuss the mechanism of Free radical polymerization and derive the
necessary expression for Instantaneous Fractional Degree of
Polymerization and Instantaneous weight Degree of Polymerization by
using Ionic polymerization. [10]

Q5) Write a Note on: Aqueous emulsifier solution and Auto Acceleration effect in
free radical polymerization. [16]

OR

Q6) Styrene is polymerized in batch reactor at 80°C with the free radical initiator.
The initial concentration of styrene is 8.35gmole/lit, and the concentration of
initiator is kept constant at 0.04 gmole/lit. Assume termination takes place only
by combination. The rate constant are as K

o
=3*10–6 sec–1, k

p
=176 lit/gmole.sec,

kc=3.6*l07 lit/gmole.sec, f = 0.6 the volume of the reactor filled by the reacting
system is 3760 lit. For a reaction time of 180 min, compute the following: The
percentage of the styrene polymerized, The number average molecular weight.

[16]

SECTION - II

Q7) Give technology overview for the following polymer [18]

a) SBR rubber

b) Nylon 6

c) Polystyrene

OR

Q8) Write a short note on reactor systems used for PET, PVC, High Density
Polyethylene polymers [18]
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Q9) a) Describe the Three Stages of Emulsion Polymerization needed to
understand the kinetics. [10]

b) Write a note on types of Coordination Catalyst. [6]

OR

Q10)a) Discuss the role of mass transfer in step growth polymerization. [8]

b) Discuss the necessary equation of the total rate of the disappearance of
the monomer M via Initiation, Propagation, and the termination reaction
by monomer transfer. [8]

Q11)a) Write a note on Extruder Reactors. [8]

b) Discuss the choice between batch and continuous reactor for
polymerization process. [8]

OR

Q12)Write a short note on Reactor Selection for carrying out polymerization reaction
and Role of control engineering in Polymerization reactor. [16]
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B. E. (Polymer Engineering)

PROCESSING OF COMPOSITES

(2008 Pattern) (Elective - III)
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Instructions to the candidates:

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

2) Draw neat diagrams wherever necessary.

3) Numbers to the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of logarithmic table, electronic pocket calculators is allowed.
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SECTION - I

Q1) Explain various types and applications of glass fibers. Discuss various types
of reinforcements used in composites with neat sketches. Explain in detail
with any two examples Treatment of Carbon and Kevlar Fibers and its use in
Polymer Composites. [18]

OR

Q2) Explain the properties and applications of polyamide fibers. Explain with one
example Treatment of Glass Fibers and its use in Polymer Composite. [18]

Q3) a) Explain in detail Metal matrix composites [8]

b) Explain in detail Injection molding of Thermoset. [8]

OR
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Q4) a) Write a short note on Bulk Molding Compounds. [8]

b) Explain how to determine the Curing Characteristics of Resin-Catalyst
Combination. [8]

Q5) Explain in detail with neat diagram the Pultrusion process. [16]

OR

Q6) Explain with applicable diagrams in detail structural reaction injection moulding
and Discuss resin transfer moulding in short. [16]

SECTION - II

Q7) a) Explain in detail with applicable diagrams Resin Film Infusion, Structural
Reaction Injection Molding. [12]

b) Discuss the various raw materials and additives including the matrix
material and the reinforcements used in Autoclave Processing. [6]

OR

Q8) Discuss in detail Matrix flow model, Application of Pultrusion and Design
considerations for Pultrusion die. [18]

Q9) a) Discuss different types of Adhesive used in Composites and explain
modes of failure in adhesive bonding. [8]

b) Write a note on Machining of composites. [8]

OR

Q10)a) Explain thermo mechanical model as applied to filament minding. [8]

b) Discuss the effect of various process parameters on filament wound
products. [8]
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Q11)a) Explain Applications of carbon nano-tubes composites. [6]

b) Differentiate between Polymer Nano-composites with other normal
composites. [10]

OR

Q12)Explain classification of nano-particles and with two case studies explain
Polymer nanocomposites. [16]
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POLYMER THERMODYNAMICS AND BLENDS
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Instructions to the candidates:

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

2) Draw neat diagrams wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of logarithmic table, electronic pocket calculators is allowed.
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SECTION - I

Q1) a) Explain the following terms : [8]

Phase Rule, Intensive Properties, Enthalpy, Internal Energy.

b) Describe second law of thermodynamics and State Limitations of The
First Law Of Thermodynamics. [8]

OR

Q2) State the importance of entropy in the explanation of free energy change in
process. Explain the isothermal process. Explain thermodynamic criteria of
polymeric dissolution. Describe the condition under which it is not a
spontaneous process. [16]

Q3) Discuss with necessary diagram the effect of molecular weight on the Phase
stability. Explain the importance of temperature with necessary diagram on the
miscibility of polymer blend systems. [18]
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OR

Q4) Explain the term Phase Equilibria. Write a short note on Criterion of Phase
stability. [18]

Q5) a) Explain behaviour of LCST and UCST of polymer with variation in
second viral coefficient and free energy of mixing. [6]

b) Explain Thermodynamic Quality of solvent to a Polymer. [10]

OR

Q6) Explain in detail and derive ‘Flory Huggins equation for polymer blends.[16]

SECTION - II

Q7) a) Draw and explain in detail the schematic representation of the steps to be
taken when developing polymer alloys and blends with a specified set of
desired performance characteristics. [8]

b) Explain the term Polymer alloys and blends with its importance. Discuss
in detail all E’s or advantages in employing polymer blend technology.[10]

OR

Q8) a) Explain the merits and demerits of solution blending. [6]

b) Write a short note on Methods of Blending. [12]

Q9) a) Write a note on Polymer Blend Morphology. [8]

b) Discuss the Compatibilization and explain any one method of
Compatibilization with suitable examples. [8]

OR
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Q10)a) Explain with neat diagram Role of Compatibilizer. [8]

b) Discuss the importance of Reactive Blending with suitable example. [8]

Q11)Explain Classification, Applications of Interpenetrating Polymer Network and
explain any two examples in detail of Interpenetrating Polymer Network. [16]

OR

Q12)a) Explain Miscible and Immiscible Polymer Blends by using appropriate
Rheological Models. [8]

b) Write a note on any one Commercial polymer blend involving PP polymer.[8]
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RESERVOIR ENGINEERING - II
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1) Answers to the two sections must be written in separate answer books.
2) Question No 2 and 8 are compulsory.
3) Figures to the right indicate full marks.
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5) Neat diagrams should be drawn wherever necessary.
6) Use of a non-programmable calculator, log-log, and semi-log paper is allowed.
7) Assume suitable data if necessary.
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SECTION I

Q1) a) Derive the continuity equation for a single phase fluid flowing through a
one dimensional porous media. [6]

b) Write down the diffusivity equation, along with all types of initial, inner
boundary and outer boundary conditions available for solving it. [10]

Q2) Following data is given :

q = 30 stb/d

h = 140 ft

B = 1.47 RB / STB

k = 0.2 md

ct = 1.4 x 10–5 psi–1

μ = 0.72 cp

rw = 0.5 ft

P
i
 = 3100 psi
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porosity = 20%

r
e
 = 2800ft

Calculate the reservoir pressure at the radius of 1 ft, 5 ft, 10 ft and 50 ft after 3
hours of oil production. [18]

Q3) a) Explain the concept of Superposition in time, with appropriate figures.[4]

b) What are the different types of flow regimes that you see in a typical well
test interpretation curve? Explain them with appropriate figures. [4]

c) A new oil well produced 400 stb/day for 2± days; then it was shut-in for
a pressure buildup test, during which the data in Table below were
recorded. The other data were: Bo=1 .25rb/stb, h = 20 ft, phi = 0.20,
r

w
=0.29 ft, ct= 19.5 × 10^-6, and viscosity = 1.1 cP. From these data,

estimate the formation permeability, k, pi, and skin factors. Use the Semi-
Log graph. [8]

Shut-in time, Del-t (hr) (tp + Del-t)/Del-t pws (psia)

0 - 1165

2 37.0 1801

4 19.0 1838

8 10.0 1865

16 5.5 1891

24 4.0 1905

48 2.5 1925

Q4) a) What do you mean by DST? How is it different from a PBU and DD test?[6]

b) Explain the various flow periods of a DST, along with appropriate figures.[10]

SECTION II

Q5) a) What is pseudo pressure?

b) Explain Isochronal and Modified Isochronal Well test. [16]

Q6) Explain flow regimes in horizontal well test. [16]
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Q7) Explain Type curves for Decline curves. [16]

Q8) Define and explain the pressure derivative plot. Draw and explain the diagnostic
plot giving five examples. [18]
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FORMATION  EVALUATION
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Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Question no 4 and 8 from section I and section II respectively are compuslory.
Solve any two questions out of remaining from each section.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to right side indicate full marks.

4) Assume additional data if reguired.
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SECTION I

Q1) Why is logging of oil wells necessary? What are the different types of openhole
logs? List their applications. Explain how logging is useful in various stages of
exploration. [15]

Q2) Draw a neat diagram and explain the nature of borehole environment and various
zones of penetration. [15]

Q3) How is ‘SP’ curve generated? How is Formation Water Resistivity (Rw)
calculated from SP curve? What are the uses of ‘SP’ curve? [15]
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Q4) Write notes on any two of the following : [20]

a) Efficiency of well logging,

b) Factors influencing drilling time,

c) Comparison between wireline openhole logs and MWD,

d) Cement Evaluation Logs.

SECTION II

Q5) Explain in brief the procedure of examination of well cuttings and core analysis
as an aid of formation evaluation, [15]

Q6) Give various types of cross plots. How is each useful in Formation Evaluation?[15]

Q7) Explain the Quick Look Method of log interpretation. How cyclicity in
sedimentation is recognized using quick look method. Draw sketches. [15]

Q8) a) Write short notes on any two of the following : [10]

i) Productivity Testing,

ii) Empirical relationship between water resistivity, porosity and water
saturation,

iii) Logging While Drilling (LWD) Tools,

iv) Radioactivity detectors in logging.

b) Write a detailed note on ‘Mud logging’ [10]
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B. E. (Petroleum Engineering) (Semester - I)

WELL ENGINEERING AND DESIGN
(2008 Pattern)

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

1) Answer all questions.
2) Write section I and Section II on separate answer sheet.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Assume Suitable data, if necessary.
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SECTION - I

Q1) a) What is GTO? Explain it in detail. [12]

b) Casing shoe depth = 8,000 ft TVD and 8,250ft MD [6]

Mud weight = 10 ppg, LOT Pressure = 1,200Psi

Find out formation leak off pressure and LOT Value.

Q2) a) Discuss double build up curve geometry in detail. [8]

b) Write short note on MWD tool. [8]

Q3) a) Discuss early warning signs of kick in detail. [6]

b) Discuss wait and weight method of well control in brief. [10]
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SECTION - II

Q4) a) Write note on drill string vibrations. [4]

b) Explain drill string design consideration in detail. [12]

Q5) a) What is hydraulics? Explain Bit nozzle selection in detail. [8]

b) Draw circulation system of drilling rig. [8]

Q6) a) Discuss Liner cementation in detail. [8]

b) Write short note on : [10]

i) AFE

ii) Cement rheology
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Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
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Solve any two questions each from section I and Section II from remaining
questions.

3) Neat diagrams should be drawn wherever necessary.
4) Figures to the right indicate full marks.
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SECTION - I

Q1) What is a gravimeter? What are the types of gravimeter? Explain the
construction of Lactose Romberg Gravimeter. [15]

Q2) a) Draw and explain Schlumberger arrangement of electrical resistivity
survey. [10]

b) What are the different modes of transport of microseepages of petroleum
from reservoir to surface? [5]

Q3) a) What is Normal Move out (NMO)? How is normal move out correction
applied to a horizontal and a dipping reflector? [10]

b) How is geochemical method effectively used as an exploration tool in
new areas? [5]
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Q4) Answer any two from the following : [20]

a) Time Lapse Seismic

b) AVO

c) Elastic properties of rocks

d) CDP method of seismic reflection.

SECTION - II

Q5) What are “Seismic facies”? How are they mapped? [15]

Q6) Explain deterministic and probabilistic approach in risk analysis with the
help of suitable examples. [15]

Q7) Discuss in details volumetric and material balance methods of reserves
estimation giving advantages of each. [15]

Q8) a) How one may proceed for exploration of hydrocarbons taking into
consideration basin classification and history of occurrence of
hydrocarbons? [10]

b) How different maps are created using quality database of important
parameters on reservoir scale? How static components are different
from dynamic attributes. List them. [10]



Total No. of Questions : 8]

[5254]-255
B. E. (Petroleum) (Semester - I)

ADVANCED INSTRUMENTATION & PROCESS
CONTROL IN PETROLEUM INDUSTRY

(2008 Pattern) (Elective - I)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.
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[Total No. of Pages : 2

SEAT No. :

SECTION - I

Q1) a) With suitable block diagram explain digital control system. [6]

b) Explain methods of speed control of dc motors. [6]

c) Explain methods for measurement of pressure. [6]

Q2) a) Explain construction and working of any two liquid level measuring
instruments. [8]

b) Explain construction and working of any two methods for measurement
of viscosity. [8]
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Q3) a) Explain feed forward control system. [8]

b) Explain PLC control systems used in digital control system. [8]

Q4) a) Explain HMI used in control systems. [8]

b) Derive and explain dynamic characteristics of first-order systems. [8]

SECTION - II

Q5) a) Explain control systems used for oil & gas separators. [8]

b) Explain types of pressure relief system. [8]

Q6) a) Explain the SCADA system used in Petroleum industry. [8]

b) Explain subsea sand monitoring system. [8]

Q7) a) Explain production control system. [8]

b) Explain electro-piloted control systems. [8]

Q8) Write short notes on the following : [18]

a) Process safety management systems

b) Hydraulic actuators

c) ESD systems.
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PETROLEUM REFINING TECHNOLOGY

(2008 Pattern) (Elective - II)

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

1) Answers to the two sections should be written in separate answer books.
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3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of calculator is allowed.
6) Assume suitable data if necessary.
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[Total No. of Pages : 3

SEAT No. :

SECTION - I

Q1) a) Give the classification of crude oil. [8]

b) Explain : Carbon residue, Cetane Number, Smoke point. [8]

OR

Q2) a) Write a note on the Nelson Complexity factor. [8]

b) Describe in brief the overall refinery flow. [8]

Q3) a) What are the factors affecting desalting operation? [8]

b) Write a note on the vacuum distillation unit. [8]
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OR

Q4) a) Discuss the various types of reflux in the ATU. [8]

b) Enlist and discuss the auxiliary equipment in distillation. [8]

Q5) a) Discuss the catalysts used in the catalytic cracking process. [9]

b) Discuss the need for hydrocracking process and explain any one. [9]

OR

Q6) a) Discuss the air blowing process. [9]

b) Write a note on the flexi coking unit. [9]

SECTION - II

Q7) a) With the help of a neat diagram, explain alkylation using hydrofluoric
acid. [8]

b) Explain the semiregenerative process for catalytic reforming. [8]

OR

Q8) a) Discuss the isomerization process to increase the octane number. [8]

b) Give the reactions taking place in the catalytic reforming. [8]

Q9) a) Write a note on propane dewaxing. [8]

b) Explain the process of solvent extraction in case of lube oil base stock
by NMP. [8]
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OR

Q10)a) Write a note on the dewaxing aids. [8]

b) Discuss the various finishing process in the production of lube oil. [8]

Q11)a) What are the various ways of hydrogen recovery in refineries? Discuss
any one. [9]

b) Write a note on water pollution due to refineries. How is it controlled?[9]

OR

Q12)a) Write a note on the batch and the line blending process. [9]

b) Write a note on the Claus process for sulphur recovery. [9]
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[5254]-260
B. E. (Petroleum Engineering)

NON-CONVENTIONAL HYDROCARBON RESOURCES
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Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
2) Questions no 4 of Section I and Questions no 8 of Section II is compulsory. Answer

any two questions each from section I and section II out of remaining questions.
3) Figures to the right indicate full marks.
4) Draw neat diagrams whenever necessary.
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SECTION - I

Q1) Explain with the help of neat diagram the continuous accumulation system.
How does it different than conventional system? [15]

Q2) Give in brief Systematic Workflow Process for Heavy-Oil Characterization.[15]

Q3) Draw a Schematic diagram of CBM reservoir to understand heterogeneity.
How does it different from Shale Gas? [15]

Q4) Write in brief on any two of the following : [20]

a) Experimental Techniques used to Measure Gasification Rates

b) Simplified Process Schematic for Fischer-Tropsch Coal-to-Liquids Systems

c) Petrophysical characteristics of a tight reservoir.

d) TOC % in Tight Gas sand, shale gas and CBM
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SECTION - II

Q5) Describe the CBM gas production profile with the help of neat diagram [15]

Q6) Write a detailed note on hydraulic fracturing operations in shale gas
development. [15]

Q7) a) Discuss in brief different types of fracturing fluids and additives. [10]

b) What are the direct and indirect methods of Coal Liquefaction? [5]

Q8) Write notes on any two of the following : [20]

a) Inhibition of hydrate formation

b) Dual water system in shale

c) Cambay shale as resource of shale gas

d) CBM in India



Total No. of Questions : 12]
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CARBON MANAGEMENT IN PETROLEUM INDUSTRY

(Elective - II) (2008 Pattern)
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1) Answer Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4, Q. No. 5 or Q. No.6, from
Section - I and Q. No. 7 or Q. No.8, Q. No.9 or Q. No. 10, Q. No. 11 or Q. No. 12
from Section - II.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.
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SECTION - I

Q1) What is Kyoto protocol? Explain its objective in detail. [18]

OR

Q2) Describe, ‘carbon cycle’, and its role in carbon management, in detail. [18]

Q3) ‘This is an arrangement under the Kyoto Protocol allowing industrialized
countries with a green house gas reduction commitment to invest in emission
reducing projects in developing countries as an alternative to what is generally
considered more costly emission reductions in their own countries.’ Describe
this arrangement in detail with its advantages and disadvantages. [16]

OR
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Q4) Explain carbon emission calculation with at least two examples in detail. [16]

Q5) Describe in brief carbon capture and sequestration in deep geological
formations. [16]

OR

Q6) a) Discuss any one case study of carbon sequestration. Include, objectives,
challenges, methodology and advantages in it. [12]

b) Explain biological approach of carbon sequestration. [4]

SECTION - II

Q7) What is clean development mechanism? Describe at least four processes that
have been developed and useful under clean development mechanism to
minimize the impact of carbon footprint. [18]

OR

Q8) Discuss in detail role of ‘sustainable development’ in industrialization and
globalization for long term benefits. [18]

Q9) a) Differentiate between biogas, biofuel and solid biomass. [6]

b) What is bio-gas? Explain the systematic process of, ‘bio-gas generation’.
Write its advantages and limitations. [10]

OR

Q10)Discuss in detail energy production from biomass. Include the general techniques
of energy production from biomass and limitations of each in brief. [16]

Q11)a) Describe the challenges involved in carbon dioxide storage into depleted
or partially depleted oil reservoirs as an option to minimize Co2 emissions.[8]

b) Write in detail general methods of energy saving and energy management.[8]
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OR

Q12)Write short notes on : [16]

a) Importance of clean development mechanism.

b) Use of standards in carbon management.

c) alternative sources of energy.

d) Emission reduction methods.



Total No. of Questions : 8]
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IMPROVED OIL RECOVERY AND RESERVOIR SIMULATION
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SECTION - I

Q1) a) Explain in detail, the purpose, objectives and uses of reservoir simulation.[6]

b) How does reservoir simulation play a central role in field development?
Explain in detail with diagrams. [10]

Q2) a) Explain in detail 3 implicit and 3 explicit methods of discretizing an equation.
Discretize the following equation given below, using 1 of the above defined
explicit and 1 implicit scheme [10]

2

2
0

u u

t x
α∂ ∂− =

∂ ∂

b) Write the 1-D horizontal general fluid flow equation for oil, water and gas
(both undersaturated as well as saturated) [8]
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Q3) a) Explain the difference between advection and convection, with appropriate
equations. [6]

b) Using any of the finite difference schemes, solve the following differential
equation. Consider a 3 element system with four nodes, ul to u4, with
both these being boundary nodes. Boundary conditions are provided for
these nodes: [10]

( )
2

2
2

2 0 0 1 4 2 4
u

u where x and f x x x
x

∂ − = < < = − −
∂

Boundary Conditions are : 1 40 @ 0 1@ 1u x and u x= = = − =

Q4) a) A well produces @ 300 STB/D. Dimensions of the block are - Δx = 150
ft; w = 800 ft; h = 100 ft; kx = 170 md. Fvf= 1.0 rb/stb; viscosity = 5 cp.
Write the flow equation for block 3, as shown in the figure below : [8]

b) What all information is needed for building a reservoir simulation model,
and what are the steps involved in building a model? [8]

SECTION - II

Q5) With the help of a diagram, explain the impact of wettability, contact angle and
surface tension on the effectiveness of an EOR method. [16]

Q6) How is In-situ combustion different from steam injection? Elaborate with a
diagram. [16]

Q7) Explain waterflooding models with their assumptions. Also, explain in detail,
the difference between areal and vertical efficiency. [16]

Q8) Write short notes on (any three) : [18]
a) Huff and puff method

b) Mobility ratio for effective EOR

c) Fractional flow theory

d) Buckley Leveret Model
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PETROLEUM PRODUCTION ENGINEERING - II
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1) Answer Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4, Q. No. 5 or Q. No.6 from Section - I and
Q. No. 7 or Q. No.8, Q. No. 9 or Q. No. 10, Q. No. 11 or Q. No. 12 from Section -II.

2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.
5) Use of logarithmic tables, Slide rule, Mollier charts, electronic pocket cal-

culator and steam tables is allowed.
6) Assume suitable data, if necessary.
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[Total No. of Pages : 4

SEAT No. :

SECTION - I

Q1) a) Design a horizontal two-phase separator to process crude into gas flowing at
the rate of 10 MMSCFD having specific gravity 0.7, and oil at the rate 1000
bopd with 50° API gravity. The operating pressure and temperature are 900
psia and 50° F respectively.
Data: μ=0.01 cp, Z=0.85, d

m
=140 micron, C

D
=0.34 (initial value), density of

water=62.4 lb/ft3. residence time=2 mim. [14]
Calculate :

i) Terminal velocity of liquid drops (ft/s).
ii) Reynolds’s no. Re (Comment on nature of flow).
iii) Drag coefficient. C

D

iv) If calculated value of C
D
 does not match with the initial value, then

using iterative procedure calculate final values of Re, C
D
, and hence

the terminal velocity.
v) Effective length L

eff
 based on liquid capacity constraint and Seam-

to-seam length L
SS

 of the vessel (for different values of diameter of
the separator -16, 20,24, 30,36,42,48inches).

vi) Calculate the slenderness ratio.
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Select the required size (diameter d and seam-to-seam length LSS) of the separator
so that the slenderness ratio is close to 3.

b) Explain advantages and limitations of vertical separators. [4]

OR

Q2) a) Discuss in detail, step by step design procedure for a horizontal three-
phase separator. [12]

b) Explain control loops for interface level control with and without oil
chamber. [6]

Q3) a) Draw schematic sketch of a vertical heater treater and explain working of
It. [10]

b) Explain the operations to be performed in treating produced water. [6]

OR

Q4) a) Calculate diameter and height of vertical separator for produced water
treating system at the rate of 5000 bpd (S.G=40° API, viscosity=1 cp).
The diameter of oil droplets to be separated is 200 micron (with S.G.=0.8).
Take F=l and retention time=10 min. [8]

b) Explain construction and design considerations for any one kind of storage
tanks used to store crude oil. [8]

Q5) a) Explain Pilling and Bed worth rule and find out the nature of the film
when Aluminum oxidizes to Al

2
O

3
. Given [8]

i) atomic weight of oxygen =14 g,

ii) Atomic weight of Aluminum= 26.98 g,

iii) Density of Aluminum=2.70 g/cc,

iv) Density of Aluminum oxide=3.70 g/cc.

b) Explain Anodic coatings and Cathodic coatings. [4]

c) Differentiate between dry corrosion and wet corrosion. [4]
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OR

Q6) a) For Cathodic protection, a ship hull requires current density of 18 mA/
mt2. Zinc (divalent) used as sacrificial anode. What is the quantity of
Zinc required per mt2 of hull surface for protection to last 10 years?
Given 1 mole of Zinc has mass of 0.06537 kg. Number of electron in
1 A/ sec= 6.25 × 1018. [8]

b) Explain factors affecting corrosion rate. [4]

c) Describe Pitting corrosion and Crevice corrosion. [4]

SECTION - II

Q7) a) Explain, ‘formation damage’. [4]

b) Write various reasons for occurrence of formation damage. [6]

c) What will be the impact of incorrect sizing of a surface production facility
and its components on overall production performance of a reservoir?
Explain. [8]

OR

Q8) a) List various reasons for decline in oil and or gas production from a
hydrocarbon reservoir. Write the solution in brief to each of the reason.[10]

b) Write the various causes of scale formation. [4]

c) Describe scale remediation techniques in detail. [4]

Q9) a) Describe gas hydrate problem at surface production system. [8]

b) Explain consequences of sand production in wells and at surface. [8]

OR

Q10)a) Explain gravel pack job in wells. [8]

b) Explain use of slotted liners and wire-wrapped screens. [8]
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Q11)Write short notes on: [16]

a) horizontal well completions.

b) challenges associated with well stimulation.

c) multilateral wells.

d) subsea production system.

OR

Q12)Discuss in detail various methods of heavy oil recovery. [16]



Total No. of Questions : 6]
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SECTION - I

Q1) a) Discuss derrick design criteria in detail. [8]

b) Discuss Block and tackle system in detail. [8]

Q2) a) What is casing buckling? Explain different types of buckling in detail.[9]

b) Write note on corrosion mechanism. [9]

Q3) a) Discuss importance of USIT log in detail. [8]

b) Explain use of mud logging in brief. [8]
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SECTION - II

Q4) a) Explain Chemo-Poro-Thermo- Plastic behavior of rock. [9]

b) Write short note on hydro fracturing. [9]

Q5) Write short note on : [16]

a) MPD

b) UBD

Q6) a) Explain horizontal well completion design in brief. [8]

b) Discuss tubing design consideration in detail. [8]
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[5254]-265
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SEAT No. :

SECTION - I

Q1) a) Discuss dynamic positioning of a drilling vessel in detail. [9]

b) Discuss the lowering procedure of TBG and structural casing with suitable
sketch. [9]

Q2) a) Explain casing design for duel gradient wells in detail. [8]

b) Write note on trip Margin and choke line friction loss. [8]

Q3) a) Describe deep water cementation in detail with illustrative figure. [8]

b) Explain in detail Mohr’s coulomb criteria 2D-3D system in detail. [8]
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SECTION - II

Q4) a) Discuss depth and design limitations of SPAR platform in brief [8]

b) Discuss offshore structures in brief. [8]

Q5) a) Write short note on risers for production operations. [8]

b) Draw subsea BOP and explain its components in brief. [8]

Q6) a) Discuss subsea oil and gas pipelines design considerations in brief. [8]

b) Write short note on [10]

i) Offshore vessel

ii) Storage tank



Total No. of Questions : 10]

[5254]-269
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PETROLEUM PRODUCTION ENHANCEMENT AND
OPTIMIZATION
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SECTION - I

Q1) a) On what basis can one classify stimulation candidates as good or bad?[6]

b) Explain with equations and appropriate diagrams, the concept of
Young’s Modulus and Poisson’s Ratio. Also explain the effect of
Young’s Modulus on the hydraulic fracture. [10]

Q2) a) Estimate the surface pressure and horse power requirements considering
the following scenario : [10]

i) FG = 0.8 psi/ft

ii) MD Perforations = Top: 9,780 ft; Bottom: 9,810 ft
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iii) 3 1/2” tubing 6.5 lb/ft

iv) YF 130 with SG=1

v) Rate = 40 bpm

vi) Frictional pressure gradient = 400 psi / 1000 ft

vii) Number of Perforations = 4 perfs / ft; Diameter of Perforations = 0.4”

viii) Perforation friction = 12.7 psi

ix) P
NET

=240 psi

b) Explain with a diagram how the ISIP is computed during a DataFrac
operation. [8]

Q3) a) With the help of a diagram, explain the various pressure terms used in
DataFrac and calibration test. [10]

b) Write short notes on: [6]

- Near wellbore pressure losses

- Step Rate Test

Q4) a) Calculate the fracture gradient under the following conditions: [10]

i) Casing 7”, #29 to 3,500 ft.

ii) M.D. top perf 3,250 ft.

iii) M.D. bottom perf 3,348 ft.

iv) Fluid being pumped - OIL API gravity 35°.

v) ISIP = 1,400 psi.

b) What are the types of fracture models, and how are they different from
each other? Explain with appropriate diagrams. [6]
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SECTION - II

Q5) What do you mean by optimization? In general why it is necessary to go for
optimization in Petroleum Production related processes or equipments? List, at
least six general situations in which you may need to go for production
optimization. [18]

OR

Q6) a) Draw the generic nature of following graphs and explain their role in
optimization in brief [12]

i) Choke performance curves

ii) Production rate Vs Tubing diameter

iii) Pressure drop in tubing Vs Production rate at optimum GLR and
for various GLR values.

b) How choke differ from other completion equipment such as SSV or
SSSV? List the reasons for which it is often necessary to control the
flow through chokes. [6]

Q7) Draw the sequence of flow regimes that takes place before liquid loading of a
gas well. Draw schematic sketches and explain in brief any three techniques to
unload the liquid from a gas well [16]

OR

Q8) a) Write the various techniques or tools that are available to improve the
production performance of a field. Explain any one of them along
with application [8]

b) What is real time monitoring? Write the benefits of real time monitoring
of surface and subsurface production system in oil and gas field. How
it is useful in the diagnosis of system performance? Explain in brief[8]

Q9) Discuss in brief, how long term planning and optimization techniques of
well completion or well design for a high pressure, high permeability reservoir
will help you to minimize following problems along with better production
management and minimum water and gas coning [16]
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a) Well stimulation

b) Re-perforation with reference to OWC and GOC

c) Water and gas shut off jobs

OR

Q10)Discuss any one case study, in detail to explain the application and scope
of production optimization that was applied either for a well bore or a field
to improve the productivity [16]

a) Write the objective or problem statement of the case study

b) Describe the challenges involved, data available, techniques and step
by step approach that was taken to utilize the available resources and
improve the overall efficiency of the production facility under
consideration.

c) Indicate the findings or results of discussion using graph and explain
them with mathematical equations if any
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SECTION - I

Q1) a) Discuss Eton’s equation to find pore pressure using sonic log and bulk
density log. [8]

b) Casing shoe depth= 8,000ft  TVD and 8,250ft MD Mud weight = 10 ppg,
LOT Pressure= 1, 200Psi [4]

Find out formation leak off pressure and LOT Value

c) Explain gas cut mud and connection gas in brief. [4]

Q2) a) What is MAASP? For casing shoe at 9,000ftTVD MAASP with 11 ppg
mud was 1, 500psi, what shall be the MAASP if mud density increased
to 12 ppg, while drilling at 12,000ft. [8]

b) Write note on trip Margin and choke line friction loss. [8]
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Q3) a) Draw line up for soft shut in and Explain Shut in procedure while drilling
on jack up rig. [9]

b) Write short note on Mud gas separator and Vacuum degasser in brief[9]

SECTION - II

Q4) a) Discuss wait and weight method of well control in detail. [8]

b) Explain volumetric method of well control in detail. [8]

Q5) a) Discuss well control in multilateral wells. [10]

b) Explain effect of plugged, partially plugged nozzles on well control
methods. [8]

Q6) a) Discuss BOP accumulator system in detail. [8]

b) It was decided to test the BOP with cup tester at 3,200 psi. The cross
sectional area between casing and drill pie is 63.9 sq. in. Calculate the
tensile force created on the drill pipe. [2]

c) Write short note on Annular preventer. [6]
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SECTION - I

Q1) Answer the following : [18]

a) Explain the classification of membrane separation Processes.

b) Classify Adsorptive bubble separation techniques with suitable example.

c) Write a brief note on : “Microemulsion and Macroemulsions”.

Q2) A liquid containing dilute solute A at a concentration 2.75 × 10–2 kgmole/m3 is
flowing rapidly by membrane of thickness, 3 × 10–5 m. the distribution coefficient
is 1.5 and diffusivity is given by 6.5 × 10–11 m2/s.in the membrane. The concentration
on the other side is 5 × 10–3 kgmole/m3. The mass transfer coefficient k

c1
 is large

and considered to be infinity and k
c2

 = 2.05 × 10–5 m2/s. [16]
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a) Derive the equation to calculate the steady state flux of component A and
make a sketch.

b) Calculate the flux and concentration at the membrane interphase.

Q3) Classify the models for gas separation by membranes. Develop a model for
Complete-mixing process for membrane separation processes. State clearly
the assumption made. Discuss the solution strategy for the same. [16]

Q4) a) A membrane is to be used to separate a gaseous mixture of A and B in
one of the chemical complex near Mumbai. The following information is
known: [10]

Data:

Feed flow rate = 2 x 105 cm3 (STP)/s

Feed composition of A = 0.5 mole fraction

Desired composition of reject = 0.25 mole fraction

Thickness of membrane = 2.54 x 10–3 cm

Pressure on feed side = 100 cm Hg

Pressure on permeate Side = 25 cm Hg

Permeability of A, P
A

= 50 × 10–10

cm3(STP). cm/(s.cm2.cm. Hg)

Permeability of B, P
B

= 5x10–10cm3(STP).cm/(s.cm2.cm. Hg)

Assuming complete mixing model, calculate the following :

i) the permeate composition

ii) the fraction permeated

iii) membrane area

b) Discuss various membrane separation processes with their applications[6]
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SECTION - II

Q5) A waste stream of alcohol vapor in air from a process was adsorbed by
activated carbon particles in a packed bed having a diameter of 4 cm and
length of 14 cm containing 79.2 g of carbon. The inlet gas stream having a
concentration of c

o 
of 600 PPM and a density of 0.00115 g/cm3 entered the

bed at a flow rate of 754 cm3/s. Data gives the concentration of the breakthrough
curve. The break-point concentration is set at c/c

o
 = 0.01. Do as follows :

Data Breakthrough concentration:

Time, h c/c
o

Time, h c/c
o

0 0 5.5 0.658

3 0 6.0 0.903

3.5 0.002 6.2 0.933

4 0.030 6.5 0.975

4.5 0.155 6.8 0.993

5 0.396 - -

a) Determine the break-point time, the fraction of total capacity used up to
the break point, and the length of the unused bed. Also determine the
saturation loading capacity of the carbon.

b) If the break-point time required for a new column is 6.0 h, what is the
new total length of the column required?

[18]

Q6) a) Discuss in brief the process principles involved in Pressure Swing
Adsorption (PSA) and Temperature Swing Adsorption (TSA) with
industrial applications. [10]

b) Classify Chromatographic separation techniques. [6]
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Q7) Suppose you are working as Separation Technologist in one of the leading
MNC’s R& D center at Pune. Your company has been contracted to purify a
new peptide mixture, which has been produced by XYZ company. Your research
department has optimized the separation on two exiting columns and the
production department needs to know which column can operate at the higher
volumetric flow rates. Suggest which column is suitable for given separation.
Since the stationary phase chemistries are slightly different, each column is
operated at different mobile phase mixture so you will need to take this
consideration for your calculations. [16]

Data:

Column-I Column-II

Mobile Phase: 50/50 MeOH/H
2
O by Mobile Phase: 70/30 MeOH/H

2
O by

weight weight

dcol = 0.5cm dcol = 1 cm

L
col

 = 25cm L
col

 = 50cm

ε
c
 = 0.4888 ε

c
 = 0.5330

d
p 
= 10μm d

p
 = 10μm

Q8) Write Short notes on : [16]

a) Reactive Distillation

b) Isoelectric Focusing

c) Super Critical Fluid Extraction
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SECTION - I

Q1) a) Give the advantages and disadvantages of fluidized beds. [6]

b) Draw the various contacting schemes of solid and gas. [6]

c) Write a note on the different fluidization regimes. [6]

OR

Q2) a) Give the design of industrial gas distributors. [9]

b) What are the factors affecting fluidization quality. [9]

Q3) a) Give the need for classification of particles in fluidization. [8]

b) How will you estimate the minimum fluidization velocity. [8]
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OR

Q4) a) Explain the Geldart classification of particles. [8]

b) Write a note on the terminal velocity of particles. [8]

Q5) a) Classify the measurement techniques in fluidization. [8]

b) Write a detailed note on the non-interfering diagnostic techniques. [8]

OR

Q6) a) Write a note on mapping of fluidization regimes. [8]

b) Calculate u
t
 for the sharp irregular sand particles having the following

data: [8]

Air ρ
g
 = 1.2 × l0–3g/cm3, μ. = 1.8 × 10–4 g/cm.s

Sand: d
p
 = 160 μm, φ

s
 = 0.67, ρ

s
 = 2.6 g/cm3

SECTION - II

Q7) a) What is Biot number? Give its significance in fluidization. [8]

b) Write a note on heat transfer in circulating fluidized bed. [8]

OR

Q8) a) Write a note on fast fluidized systems. [8]

b) Describe the heat transfer in vertical cylinder to bed. [8]

Q9) a) Give the effect of pressure on fluidized bed. [8]

b) Write a note on sintering and agglomeration of particles in fluidized beds.[8]

OR
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Q10)a) What is slugging? Give its significance. [8]

b) Write a note on particle residence time fluidized bed. [8]

Q11)a) Describe the working of a chemical looping reactor. [9]

b) Give the factors affecting the design of catalytic reactors. [9]

OR

Q12)a) Write a note on fluidized bed dryers. [9]

b) Interpret the mass transfer coefficients in fluidized beds. [9]
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SECTION - I

Q1) With pictorial representation, explain the stochastic programming framework.[16]

OR

Q2) Note the subtypes and explain the Preference Based Methods in Optimization.[16]

Q3) Explain the solution approach for single variable optimization scenarios using
bracketing method. [16]

OR

Q4) Products I and II that are manufactured by a Chemical firm are sold at the rate
of Rs. 21 and Rs. 27, respectively. Both products have to be processed on
machines R and J. Product I requires 1 minute on A and 2 minutes on B where
as Product II requires 1 minute on each machine. Machine A is not available
for more than 6 hours 40 minutes/day, whereas machine B is not available for
more than 10 hours. Formulate the problem for profit maximization. Solve this
problem using the simplex method. [16]
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Q5) Illustrate the Unconstrained NLP with the concept of local minimum and saddle
point. [18]

OR

Q6) Develop the solution for the following Non Linear Programming optimization
scenario : [18]

Maximize Z = x
1
 X x

2

x
1
, x

2

subject to

2x1 + 2x2 < 16 perimeter constraint

x
l
 > 0 ;             x

2
 > 0

SECTION - II

Q7) With neat diagram, explain the Constrained NLP minimization with inequalities.[16]

OR

Q8) With schematic, note the application of Newton Raphson method in solving
NLPs. [16]

Q9) Explain the Tree and Network Representation in Discrete Optimization. [16]

OR

Q10)How are the depth-first and breadth-first Branch-and-bound strategies are used
in determining optimum parameters? Write the algorithm of the strategies. [16]

Q11)Draw the Heat Exchange Network in Isomerization Unit of a Refinery and
note energy optimization opportunities. [18]

OR

Q12)Sulphur recovery unit in a refinery has reduced the recovery efficiency. With
labeled diagram, show different sections and enlist non ideality scenarios.[18]
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SECTION - I

Q1) a) Elaborate on geographic distribution by type of gas. [8]

b) Describe origin of natural gas. [8]

OR

Q2) a) Explain in detail bacterial gas reservoir. [8]

b) Discuss the outlook for world gas production. [8]

Q3) a) Explain in detail analysis of composition of natural gas. [8]

b) Discuss well selection,conditioning and sampling of condensate gas. [6]

c) Discuss measurements taken during sampling. [4]

OR
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Q4) a) Discuss the phase diagram of a reservoir fluid. [8]

b) Find the viscosity for a gas with composition in mole % of C1=90.5, C2 = 2.3,
C3 = 2.3 at 3000 psia and 540 °R. [6]

Data:

Mi Pci Tci μ lgi

16.043 667.8 343.1 0.0110

30.070 707.8 549.8 0.0092

44.097 616.3 665.7 0.0082

c) Elaborate on heating value of natural gas. [4]

Q5) a) Explain in detail predicting hydrate formation by equilibria chart method.[6]

b) Explain in detail phase diagram for hydrate formation. [6]

c) Elaborate on heating value of natural gas. [4]

OR

Q6) a) Discuss kinetics of hydrate formation. [6]

b) Discuss modeling and kinetics of hydrate formation based on semi
empirical correlation. [6]

c) Write a short note on Nucleation. [4]

SECTION - II

Q7) a) Explain in detail dehydration of natural gas by absorption. [8]

b) Describe with flow sheet refrigeration cycle by expansion turbine for
natural gas. [8]

OR

Q8) a) Give different properties of suitable solvent. [8]

b) Discuss in detail gas permeation. [8]
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Q9) a) Explain with flow sheet natural gas liquefaction using TEALARC process
with one pressure level. [6]

b) Explain in detail construction and working of centrifugal compressor.[6]

c) Describe in detail different gas chains. [6]

OR

Q10)a) Describe in detail steady state flow in pipeline [6]

b) Discuss safety precautions for natural gas pipeline. [6]

c) Write a short note on LNG carriers. [6]

Q11)a) Describe with flow sheet Fisher-Tropsch synthesis process in moving
bed reactors. [8]

b) Write a short note on [8]

i) Production of synthesis gas by indirect conversion process

ii) Production of gasoline from methanol

OR

Q12)a) Explain in detail methanol production using ICI process. [8]

b) Describe with flow sheet routes for the chemical conversion of methane.[8]

Figure 4. b Viscosity ratio versus pseudoreduced pressure.
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SECTION - I

Q1) a) State the standard sources of information required for plant design. [6]

b) Describe color code used for pipelines. [6]

c) Describe stages of chemical engineering project. [6]

OR

Q2) a) Explain the guidelines for good plant location and layout. [8]

b) Describe the activities involved in plant operation and control. [8]

Q3) a) Describe safety measures for plant equipment and personnel. Working in
chemical plant. [8]

b) With suitable example distinguish between block diagram, PFD and P&ID
diagrams. [8]

OR

Q4) a) Explain uses of milestone chart/GANT chart & bar chart in project
engineering. [8]

b) Explain PERT & CPM techniques used for project monitoring and control.[8]
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SECTION - II

Q5) a) Explain the factors considered in economic decision making in chemical
process industry. [8]

b) Explain the total cost components of a chemical plant. [8]

OR

Q6) a) A factory producing 150 items a day involves a direct material cost of Rs. 200,
direct labor cost of Rs. 200 and overhead cost of Rs. 225. Assuming a profit
of 10% of the selling price and distribution marketing cost is 30% of the
manufacturing cost, calculate selling price of one item. [8]

b) Define cost indices and state William’s sixth-tenth rule. [8]

Q7) a) Explain the guidelines for choice among alternative investments. [8]

b) A company has 3 alternative investments given below. If company in-charge
expects 15% ROR on original investment, which will be suitable? [8]

Item Investment-I II III

Initial fixed capital 1,00,000 1,70,000 2,10,000

Working capital investment 10,000 10,000 10,000

Annual cash flow 30,000 52,000 59,000

Annual expenditure 15,000 28,000 21,000

OR

Q8) Write short notes on the following : [18]

a) Methods of estimation of fixed capital.

b) Present worth and discount annuities.

c) Break - even analysis.



Total No. of Questions : 12]

[5254]-284
B. E. (Petrochemical Engineering) (Semester - II)

PROCESS MODELING AND SIMULA TION

(2008 Pattern) (Elective - III)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

2) Answer any three questions from each section.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right side indicate full marks.

5) Use of Calculator is allowed.

6) Assume Suitable data if necessary.

P2175

P.T.O.

[Total No. of Pages : 2

SEAT No. :

SECTION - I

Q1) Explain effect of Chemical Kinetics for governing process models. [16]

OR

Q2) Describe the Steady and Unsteady types of mathematical models. [16]

Q3) An oil stream passes through the tube side of a tube-in-shell heat exchanger and
is heated by condensing steam on the shell side. The steam condensate leaves
through a steam trap. We want to control the temperature of the oil leaving the
heat exchanger. Develop the schematic as a basis for process design. [18]

OR

Q4) A fluid of constant density ρ is pumped into a cone-shaped tank of total volume
(H π R2)/3. The flow out of the bottom of the tank is proportional to the square
root of the height h of the liquid in the tank. Derive the relation describing the
system. [18]
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Q5) Two phase separator at a refinery production facility expresses its behavior by
following differential equation : [16]

2 2dy
x y

dx
= +

Solve the system equation by using fourth order Rungee-Kutta method to find
y at x = 0.2 and x = 0.4 using h = 0.2

OR

Q6) Explain steps involved in deriving solution of a system using Linear Programming
method Simplex. [16]

SECTION - II

Q7) Note any four Fluid Packages and write operating parametric regions of Peng
Robinson property package. [18]

OR

Q8) With sketch, note the material balance and relative volatility governing equations
in simple distillation process model development. [18]

Q9) Apply the State Space Modeling to Absorption unit and deduce the model.[16]

OR

Q10)Describe the Construction of State Equations from Differential Equations.[16]

Q11)With classifications, briefly note any two applications of empirical models
leading to process optimization in Hydro desulphurization process. [16]

OR

Q12)Draw a neat sketch and explain Isomerization unit optimization in a refinery.[16]
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SECTION - I

Q1) a) With the help of neat sketch explain how catalyst changes, reaction pathways.
[10]

b) Define and explain the following terms : [8]
i) Functionality

ii) Turnover Number

iii) Selectivity

iv) Activity

Q2) a) Discuss identifying limiting step in catalytic reaction. [8]
b) Write a note on: Homogeneous and Heterogeneous Catalysis. [8]

Q3) a) 1200 ml of water has 144 grammes of glucose dissolved in it. If the solution
is mixed with 500 grammes of virgin activated alumina, how much glucose
will remain in solution when equilibrium has been reached? [8]

b) Explain the pore size distribution method. [8]
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OR

Q4) a) A colored substance (B) is to be removed from a mineral oil by adsorption
with clay particles at 25 °C. The original oil has a color index of 200
units / 100 kg oil, while the decolorized oil must have an index of only 20
units / 100 kg oil. The following experimental adsorption equilibrium data
have been measured in a laboratory : [8]

C
B
.color units / 100 kg oil q

B
, color units/100 kg clay

200 10

100 7.0

60 5.4

40 4.4

10 2.2

Fit the experimental data to the Freundlich adsorption isotherm
q

B
 * = AC

B
1/n. Compute the mass in kg of clay needed to treat 500 kg of

oil if one equilibrium contact [10]
b) Explain the BET method to determine the surface area of catalysts by

giving mathematical expressions. [6]

SECTION - II

Q5) a) Explain the role promoters in synthesis of catalysts. [6]

b) Explain various methods for catalyst manufacture.. Explain precipitation
method in detail. [10]

OR

Q6) a) Explain various sources of acidity in catalyst surface. [6]

b) With the help of neat diagram discuss synthesis of methanol process
with emphasis on catalyst used, operating condition, reaction time and
regeneration of catalysts. [10]

Q7) a) Discuss the manufacture process of ammonia synthesis. Give schematic
diagram of reactor configuration, catalyst used, operating conditions and
hot spot formation. [10]

b) Write a brief note on: Trickle bed reactor [6]

OR
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Q8) Write notes on : [18]
a) Multiphase catalysis for processing of Hydrocarbons

b) Fischer-Tropsch Synthesis

c) Shape Selective catalysts



Total No. of Questions : 6]

[5254]-291
B. E. (Printing)

TECHNOLOGY OF GRAVURE

(2008 Pattern)

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

1) Answers to two sections should be written separately.
2) Draw neat diagram wherever necessary.

P2177

P.T.O.

[Total No. of Pages : 2

SEAT No. :

SECTION - I

Q1) Electronic engraving gives consistent reproduction than etching. Explain. [18]

OR

Explain Gravure cylinder making by indirect laser process. [18]

Q2) Explain chrome plating process of a gravure cylinder. [16]

OR

Explain the variables of copper plating for gravure cylinder. [16]

Q3) Explain in detail Gravure process. [16]

OR

Explain water based inks used in gravure process. [16]
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SECTION - II

Q4) The ink rheology plays an important role in ink transfer. Explain [18]

OR

Explain in detail doctor blade pressurization system of gravure press. [18]

Q5) Explain the impact of ESA on print quality. [16]

OR

Explain the different pressurization systems of an impression system. [16]

Q6) Explain in detail ELS technology for a Gravure press. [16]

OR

Explain the importance of Idler Rollers. [16]
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SECTION - I

Q1) a) Explain Quality Cost concept in detail with examples of each type of quality
cost. [8]

b) Describe in detail the concept of Quality Control with respect to printing
industry. [8]

OR

a) List out quality specification in detail. [8]

b) Explain the concept of quality control considering any one printing process.[8]

Q2) a) PQR company produces dampening solution which must contain 3 % of
alcohol. The company tries to maintain the actual percentage in the range of
+ - 0.3. It tests 5 samples per hour. The following table shows the result of
last five samples. Construct a control chart for X & R. Examine whether
the process is under control. A

2
=0.5768,D

3
=0,D4=2.115 [10]
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Sample No. 1 2 3 4 5

1 2.9 2.8 3.0 2.8 3.1

2 2.9 3.2 3.0 3.0 3.0

3 3.0 3.3 2.1 3.1 2.9

4 3.0 3.0 3.4 3.0 3.0

5 2.9 3.0 3.1 2.9 3.1

b) What are different types of sampling plans [8]

OR

a) 10 printed samples of size 100 were studied critically for total number of
defectives in it. The details of number of defectives in each sample are
given below. All samples are accepted by quality control Department of
the company. Construct a control chart &comment of result. [9]

SampleNo. 1 2 3 4 5 6 7 8 9 10

No. of Defectives 2 3 1 1 2 3 3 2 2 0

b) 10 samples each size of size 50 of offset machine blowers were tested in
pressure testing. The result of the inspection are given below. [9]

SampleNo. 1 2 3 4 5 6 7 8 9 10

No. of Defects 2 0 2 0 2 3 2 3 2 3

Q3) a) Explain in detail Project Production & Mass Production. [8]
b) Describe World Class Manufacturing system. [8]

OR
a) Explain in detail types of Production system. [8]
b) Explain computer Integrated Manufacturing system. [8]

SECTION - II

Q4) a) Explain following properties related to substrate [9]
i) Gloss ii) Opacity
iii) Porosity iv) Smoothness

b) Explain the need of checking viscosity of ink & factors on which viscosity
is depending. [9]
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OR

a) Explain following properties related to Ink [9]

i) Flow ii) Color

iii) Opacity iv) Adhesion

b) Explain Inventory management in Printing Industry. [9]

Q5) a) Explain Flexography process control with help of profile creation. [8]

b) Explain in short any four file formats. [8]

OR

a) Explain Offset Lithography process control with help of profile creation.[8]

b) Explain various types of profile & need to create profile. [8]

Q6) a) Explain in short following Press Standards GRACoL, SWOP [8]

b) Explain the process of press standardization & characterization for Screen
printing. [8]

OR

a) Explain the process of press standardization & characterization for Offset
printing. [8]

b) Explain various test forms and test elements in detail. [8]
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SECTION - I

Q1) Explain the classification of  Production Systems in detail with suitable examples.[16]
OR

Explain the functions of Production Planning and Control in detail with suitable
examples.

Q2) Consider a project consisting of 12 activities with following precedence relationship
and durations. [16]
Activity A B C D E F G H I J K L

Immediate predecessor - - A A A D C D E,F B,I G,H J,K

Duration (weeks) 4 8 2 4 9 1 7 3 2 2 5 4

i) Draw network diagram & find the critical path

ii) List the total float, free float and independent float for all activities.

OR
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The time estimates (in weeks) for the activities of a PERT network are given below.

Activity T
o

T
m

T
p

1-2 1 1 7

1-3 1 4 7

1-4 2 2 8

2-5 1 1 1

3-5 2 5 14

4-6 2 5 8

5-6 3 6 15

i) Draw the project network and determine expected project length.

ii) Calculate the Std. Dev. And variance of the project

iii) What is the probability that project will be completed no more than 4
weeks earlier than expected time.

iv) If the project due date is 19 weeks, what is the probability of not meeting
the due date.

Given data: Z= 1.33, P= 0.9082

Z= 0.67, P= 0.7486

Z= 1.28, P=0.9

Q3) There are seven jobs, each of which has to go through the machines A & B in
the order AB. Processing time in hours are given as, [18]
Job 1 2 3 4 5 6 7

Machine A 3 12 15 6 10 11 9

Machine B 8 10 10 6 12 1 3

Determine the sequence of these jobs that will minimize the total elapsed time
T. Also find T and idle time for machines A and B.

OR

There are five jobs, each of which is to be processed through three machines
A, B and C in the order ABC. Processing times in hours are,

Job 1 2 3 4 5

Machine A 3 8 7 5 4

Machine B 4 5 1 2 3

Machine C 7 9 5 6 10

Determine the optimum sequence for the five jobs and the minimum elapsed
time. Also find the idle time for the three machines and waiting time for the jobs.
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SECTION - II

Q4) A job production unit has four jobs A, B, C and D, which can be manufactured
on each of the four machines. The processing cost of each job for each machine
is given. How should the jobs be assigned so as to minimize the processing
cost. [16]

P Q R S

A 31 25 33 25

B 25 24 23 21

C 19 21 23 24

D 38 36 34 40

OR

Solve the following Assignment problem for minimization. The costs are given

below. Find all the alternate solutions, if any.

X1 X2 X3 X4 X5

A 15 29 35 20 38

B 21 27 33 17 36

C 17 25 37 15 42

D 14 31 39 21 40

E 19 30 40 19 18

Q5) Find the initial feasible solution for the following problem. The supply, demand
and unit cost figures are given. [16]

W1 W2 W3 W4

P1 190 300 500 100 70

P2 700 300 400 600 90

P3 400 100 400 200 180 ↑
50 80 70 140 Supply

Demand →
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OR
Solve the following Transportation problem with NWCM and LCM

D1 D2 D3 D4
S1 10 20 5 7 10
S2 13 9 12 8 20
S3 4 15 7 9 30 ↑
S4 14 7 1 0 40 Supply
S5 3 12 5 19 50

60 60 20 10
Demand →

Q6) A company makes three products X, Y and Z which go through three departments-
Drill, Lathe and Assembly. The hours of department time required by each of the
products, the hours available in each of the departments and the profit contribution
of each of the products are given in the following table.
Products Time required per unit (Hours) Profit Contribution

Drill Lathe Assembly (Rs. Per Unit)
X 3 3 8 9
Y 6 5 10 15
Z 7 4 12 20
Hrs. Available 210 240 260
The marketing department of the company indicates that the sales potential for
the products X and Y is unlimited, but for Z it is not more than 30 units.
Determine optimum production schedule. [18]

OR
A company machines and drills two castings X and Y. The time required to
machine and drill one casting including machine set up time is as follows.

Casting Machine Hours Drilling Hours
X 4 2
Y 2 5

There are two lathe and three drilling machines. The working week is of 40
hours; there is no overtime and lost time. Variable costs for both the castings
are Rs. 120 per unit while the total fixed costs amount to Rs. 1000 per week.
The selling price of casting X is Rs. 300 per unit and that of Y is Rs. 360 per
unit. There are no limitations on the number of X and Y castings that can be
sold. The company wishes to maximize profits. Formulate the linear
programming model for the same.
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SECTION - I

Q1) Answer any two. [18]
a) Explain the following HTML tags with example and syntax

i) <table>

ii) <P>(Paragraph)

iii) <div>

b) Explain different image file formats in detail. Compare and explain which
image file format is best in web page.

c) Write HTML program to generate the table as shown in picture below.

Day Title Date

Some text should Some text should be Please insert

be written in this written here picture here

column

Q2) Solve any two [16]
a) Explain what is E-Publishing. Explain any four examples of epublishing.

b) Explain JPEG, PNG and GIF file formats in detail. Compare and explain
which image file format is best in web page.

c) Explain different features of e-pub, Mobi and AZW file format
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Q3) Answer any two [16]

a) Explain any 4 differences between XML and HTML with example.

b) Create an SQL database to store information of 5 employees. First table
should contain Employee Name and Employee number. Second table should
contain Post and Salary Third table should contain Joining date and Skills.

c) Explain the following SQL statements with example

i) DELETE

ii) UPDATE

iii) INSERT

SECTION - II

Q4) Answer any One : [16]

a) Explain concept of typography with example.

b) Explain concept of indexing. Write HTML program to design two pages
shown below such that

i) Next and Previous shown in are hyperlinks

ii) For Page 1: When click on Next button, page2 should be loaded

iii) For Page 2 when click on ‘Previous’ button, Page 1 should be loaded

Q5) Explain any two : [16]

a) Explain necessity of E-publication text formats.

b) Explain any one e-commerce application.

c) Explain use of E-publishing in the field of printing.

Q6) Explain any two : [18]

a) Explain main features of dot net like common language runtime (CLR),
cross language interoperability.

b) Explain enterprise content management system (ECMS).

c) Explain web content management system (WCMS).
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