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B.E. (Civil)

  TRANSPORTATION ENGINEERING - II
(2008 Pattern) (Sem. - II)

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

1) Answer Q.1 or Q.2, Q.3 or Q.4 and Q.5 or Q.6 from Section - I and answer
Q.7 or Q.8, Q.9 or Q.10 and Q.11 or Q.12 from Section - II.

2) Answer to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
5) Assume suitable data if necessary.
6) Neat diagrams must be drawn wherever necessary.

P1334

SECTION - I
Unit - I

Q1) a) Explain in brief the classification of Roads by Nagpur Road Plan.  [5]
b) What are the different causes of Traffic accidents? Discuss briefly? [5]
c) Highlight the salient features of Bombay road development plan. [4]
d) Write a short Note on Preparation of master plan. [3]

OR
Q2) a) Describe the following terms with respect to traffic engineer’s. [5]

i) Road user characteristics.
ii) Spot speed studies.

b) Enlist the various road pattern’s and explain star and grid pattern in brief
with sketch. [5]

c) Write an explanatory note on Highway planning Survey’s. [4]
d) Write a short note on traffic control devices. [3]

Unit - II
Q3) a) What is super elevation? Why it is necessary? State the minimum and

maximum values of super elevation as per Indian road congress. [5]
b) Write a short note on : [6]

i) Grade compensation.
ii) Widening of pavement on Horizontal roads.

SEAT No. :
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c) The speed of overtaking and overtaken vehicles are 70 and 40 kmph,
respectively on two way traffic roads. If the acceleration of overtaking
vehicle is 0.99 m/sec2. [6]
i) Calculate safe overtaking sight distance.
ii) Mention the minimum length of over taking zone (assume t = 2 sec).

OR
Q4) a) Write a short note on Highway drainage. [5]

b) State clearly the difference between S.S.D. and O.S.D. and also enlist
the various factor’s which influence on both distances. [6]

c) The radius of horizontal curve is 400 m, the total pavement width at
curve is 7.6 m and the super elevation is 0.07. Design the transition curve
length for a speed of 100 kmph. Assume pavement to be rotated about
the inner edge. [6]

Unit - III
Q5) a) Explain these terms : [6]

i) ESWL
ii) Modulus of Subgrade reaction.
iii) Radius of relative stiffness.

b) Describe briefly the various factors influences the pavement design. [4]
c) With the aid of neat sketches explain the design of joints in cement

concrete pavement. [6]
OR

Q6) a) Explain the Westergaards stress equations for wheel loads at all the three
regions of cement concrete pavement. [6]

b) Explain the construction procedure of W.B.M. roads. [4]

c) Enlist the various tests for judging the suitability of road stones. Explain
briefly the Aggregate crushing test. [6]

SECTION - II
Unit - IV

Q7) a) Differentiate between : [3 × 2 = 6]
i) Apron and Hanger.
ii) Minimum Turning Radius and Minimum Circling radius.
iii) Runway and Taxiway.

b) Enlist the various Aircraft characteristics and explain any two in brief.[5]

[4164]-415  2



c) The length of Runway under standard conditions is 2100m. The Airport
site has an elevation of 270 m above mean sea level. Its reference
temperature is 30°C. If the runway is to be constructed with an effective
gradient of 0.20%. Determine the corrected runway length. Also, carryout
the usual checks as per ICAO. [6]

OR
Q8) a) Enlist the characteristics of a good airport layout. Draw a neat sketch of

typical airport layout of single runway. [5]
b) Write short notes on any two of the following : [2 × 3 = 6]

i) Sketch showing the airport component parts.
ii) Factors which govern the site selection for an airport.
iii) Zoning Laws.

c) Explain the wind rose type - II with the aid of a neat sketch for orientation
of runways. Also, state clearly the meaning of [6]
i) Wind coverage.
ii) calm period.

Unit - V

Q9) a) Derive an equation for economical span of a bridge. State the assumptions
clearly. [5]

b) A bridge is proposed to be constructed across an alluvial stream carrying
a discharge of 200m3/sec Assume Lacey’s silt factor equal to 1.0. Find
the maximum depth of scour when the bridge consists of 2 spans of
40m each. [4]

c) Draw sketches of any two types of abutment and state the conditions
under which they are recommended. [4]

d) Write a short note on requirement of traffic in the design of highway
bridges. [4]

OR
Q10) a) How do you determine the flood discharge by direct method. [5]

b) The normal velocity of flow in a river is 2m/sec. The normal, artificial
waterway and the enlarged area upstream of the bridge respectively are
8000m2, 7000 m2 and 9000 m2. Determine the height of afflux using
Merriman’s formula. Also find the increase in velocity due to afflux.
Assume g = 9.81 m/sec/sec and Coefficient of discharge, C = 0.98. [4]

[4164]-415  3



c) Write short notes on any two of the following : [2 × 4 = 8]
i) IRC class A type of loading.
ii) Cylinder pier.
iii) Loads acting on a bridge structure.
iv) Linear Waterway of a bridge.

Unit - VI
Q11) a) Define a bearing and state the purposes for providing bearings in bridges?

[4]
b) Write notes on [2 × 4 = 8]

i) Maintenance of bridges.
ii) Waterway of a culvert.

c) Draw the illustrative sketches of [4]
i) Suspension bridge.
ii) Bascule bridge.

OR
Q12) a) Explain any two types of erection methods employed during construction

of bridges. [4]
b) Differentiate between Fixed Span and Movable span bridges. Give one

example each of fixed span and movable span bridge. [4]
c) Write a short note, along with a neat sketch, on a cable stayed bridge.[4]
d) What do you mean by ‘Floating bridge? What are the advantages of

floating bridge over fixed bridge. [4]
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Total No. of Questions : 12]

[Total No. of Pages : 4

[4164] - 434

B.E. (Mechanical)
ENERGY AUDIT & MANAGEMENT

(2008 Pattern) (Elective - I) (Sem. - I)

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.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables and time value of money factor table is allowed.
6) Assume suitable data, if necessary.

P1343

SECTION - I
Q1) a) Explain current energy scenario in India. [8]

b) Describe Energy & Environment. [8]
OR

Q2) a) Describe need for renewable Energy. [8]
b) Write note on energy policy. [8]

Q3) a) Explain different instruments and equipments used for Energy audit. [8]
b) What are the Energy conservation opportunities for pumping system?[8]

OR
Q4) a) Describe Energy conservation opportunities in boiler and Steam system[8]

b) Write short note on Energy Audit software. [8]

Q5) a) How you will determine cost of electricity generated in case of Thermal
Power Plant? [8]

b) Write short notes on. [10]
i) Net Present Value (NPV).
ii) Return On Investment. (ROI).

OR

SEAT No. :

P.T.O.
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Q6) a) What are the advantages and limitations of simple pay back Period. [8]
b) An Economizer cost Rs. 200, 000 and will lost for 10 years. It will

generate saving of Rs. 35, 000 per year, with maintenance cost Rs. 5,000
per year. If minimum attractive rate of return (MARR) is 10% and salvage
value of Rs. 5,000 at the end of 10 year. State whether the Investment is
attractive? [10]

SECTION - II
Q7) a) What are the different heat losses occurring in oil fired furnace? Explain

in brief [10]
b) Explain different efficient steam distribution methods. [8]

OR
Q8) a) A centrifugal pump is pumping 85 m3/hr of water and pressure rise in the

pump is 6 kg/cm2 (gauge). If power drawn by motor is 25 kW. Find out
the pump efficiency. Assume motor efficiency as 90% and water density
as 998 kg/m3. [10]

b) Explain the energy saving opportunities in compressed air system. [8]

Q9) a) The lighting connected load for the small industry consisting of 140
Fluorescent tubes of 55 W each with magnetic ballast. In first option, the
magnetic ballast of Fluorescent tubes is replaced by electronic ballast
and power consumption of same fluorescent tubes reduces to 40W.
Calculate the simple payback period of above replacement if cost of
electronic ballast is Rs. 110. In second option, fluorescent tubes is
replaced by energy efficient fluorescent tubes of 20 W and cost of
Rs. 450 each. Calculate simple payback period. Which energy saving
option is better and why? Consider usage of 16 hours per day and an
electrical tariff of Rs. 4 per KWh. [8]

b) Explain why efficiency of Energy Efficient Motor is more than
conventional motor? [8]

OR
Q10) a) Explain the terms. [8]

i) Power Factor.
ii) Maximum Demand.
iii) Copper losses.
iv) Stray losses.
v) Luminous efficiency.

b) What are different types of motor? Explain motor speed control systems.[8]



Q11) a) Describe factors influencing cogeneration choice. [8]
b) Describe heat wheel used for waste heat recovery with neat sketch. [8]

OR
Q12) a) Explain in brief. [8]

i) CDM projects.
ii) Carbon credit Calculation.

b) Classify the waste heat recovery with example. Write down the benefits.
[8]
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Total No. of Questions : 12]

[Total No. of Pages : 4

[4164] - 446

B.E. (Mechanical)
ADVANCED AIR CONDITIONING AND REFRIGERATION

(2008 Pattern) (Elective - III) (Sem. - 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 books.
3) Neat diagrams must be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, Mollier chart, electronic pocket calculator, p - h

charts is allowed.
6) Assume suitable data if necessary.

P1355

SECTION - I
Q1) a) Explain Vortex tube expansion cycle. [6]

b) A R-134 a condensing units is specified to give 20 TR capacity for air -
conditioning under standard operating conditions of 40°C condensing and
10°C evaporating temperature. What would be its capacity in TR for food
freezing  for which the evaporator temperature is -30°C? Also obtain the
capacity of air - conditioner for condensing temperature of 40°C. [12]

Ts(°C) hf(kJ/kg) hg(kJ/kg) Sf(kJ/kg) Sg(kJ/kg) v (m3/kg)

–30 162.33 387.08 – 1.7766 0.2240

10 213.39 410.85 – 1.7460 0.0525

40 256.43 426.17 1.1930 1.7350 0.0199

60 288.34 433.91 1.2893 1.7263 0.0114
OR

Q2) a) Write a short note on :
i) Vapour defrosting.
ii) Reverse cycle defrosting. [10]

b) Explain rating cycle for domestic refrigerators. [8]

SEAT No. :
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Q3) a) Discuss the various methods of capacity controls of centrifugal
compressor. [6]

b) An open - type compressor employing R-22 has a cooling capacity of
6.25 TR operating at an evaporating temperature of 5°C and a condensing
temperature of 50°C. If the ambient DBT is 35°C and the altitude is
1.525 km, what is the capacity of an air-cooled condenser? Take
HRF = 1.2; correction factor for TD = 1.2; Altitude correction factor =
0.893. What is its capacity at the ground level. What is the capacity of
water  - cooled condenser? [6]

c) State design aspects of evaporator design. [4]
OR

Q4) a) Discuss various types of cooling tower. [8]
b) Discuss the procedure for estimating length of capillary tube & derive

the expression of the same. [8]

Q5) a) Explain the construction working of externally compensated regulating
valve. [6]

b) Describe the methods of controlling IAQ. [6]
c) Explain the followings; [4]

i) Thermal overload protection for hermetic motors.
ii) Adjustable speed drives.

OR
Q6) a) Explain the methods of purging noncondensables. [6]

b) List the pollutants & contaminants present in the air with source. [6]
c) Discuss the types of safety valves. [4]

SECTION - II
Q7) a) Explain the purpose and scope of ECBC. [6]

b) A 25 cm thick wall is exposed to the periodic temperature and incident
radiant variation on an hourly basis between 7 am and 6 pm is given in the
table. Determine heat gain of the room per unit area of the wall. The outdoor
maximum and minimum temperatures are 40°C and 22°C respectively.
The outside and inside design temperatures are 40 and 25°C respectively.
What is the time of maximum heat gain from the wall? [12]
Density of material, ρ = 2400 kg/m3

Thermal conductivity, k = 1.5 W/mK
Outside wall coefficient, h0 = 23 W/m2K
Inside wall coefficient, hi = 7 W/m2K.



Time 7 8 9 10 11 12 1 2 3 4 5 6
am am am am am noon pm pm pm pm pm pm

Wall Mass (kg/m2) Equivalent Temperature Difference (ΔTE)°C
500 3.9 3.3 3.3 3.3 3.3 3.3 3.9 4.4 5.5 6.7 9.4 11.1
600 6.1 5.5 5.0 4.4 4.4 4.4 5.0 5.5 5.5 5.5 6.1 6.7

OR
Q8) a) Draw and discuss modified comfort chart. [8]

b) Write a short note on  “Choice of Supply Design Conditions”. [6]
c) Write a short note on Sol - air temperature. [4]

Q9) a) Write a short note on “Air - conditioning of Multiplexes”. [8]
b) Draw and explain air - to - liquid heat pump circuit. [8]

OR
Q10) a) Write a short note on  “Clean Room”. [6]

b) Discuss the HVAC design criteria for IT centers. [6]
c) State applications of heat pump. [4]

Q11) a) Draw circuit of Liquefaction process of hydrogen. [4]
b) Discuss various applications of cryogenics. [8]
c) Explain the term FOM and liquid yield. [4]

OR
Q12) a) 2 kg of dry air at 30°C and 1 bar compressed isothermally to 20 MPa in

a compressor in a Linde cycle. Make - up air is added to suction at 30°C
and 1 bar. Determine the yield of liquid and temperature of air before
throttling. Draw the schematic diagram with T-s and p-h diagram. Use
p-h chart of air. [8]

b) Discuss various properties of cryogenic fluids. [8]
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Total No. of Questions : 12]

[Total No. of Pages : 8

[4164] - 447
B.E. (Mechanical)

INDUSTRIAL HEAT TRANSFER EQUIPMENTS
(2008 Pattern) (Elective - IV) (Sem. - II)

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) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
4) Assume suitable data, if necessary.

P1356

SECTION - I
Q1) a) Classify heat exchangers according to construction. [5]

b) Explain construction and working of hairpin heat exchanger. [5]
c) State general assumptions for thermal design of heat exchanger. [6]

OR
Q2) a) Explain series arrangement of hairpin heat exchangers with figure and

state advantages of arrangement. [5]
b) State uses of pipe in pipe heat exchangers. [5]
c) What will be the hydraulic diameter of an annulus with longitudinal finned

tube with following specifications? [6]
Inner diameter of shell 0.0525 m
Outer diameter of tube 0.0266m
Number of tubes 1
Thickness of fin 0.9 mm
Axial height of fin from outer periphery of tube is 0.0127m
Number of fins per tube 30

Q3) a) Oil with a flow rate of 50 kg/s enters a baffled shell and tube heat exchanger
at 32°C and leaves at 25° C. Heat will be transferred to 150 kg/s of water
(through tube) coming from a supply at 20°C. A single tube pass and
single shell pass is used. The tube diameter is 19 mm OD and 16 mm ID
and tubes  are laid out on a 25mm square pitch. The max length of exchanger
is of 8m. The maximum flow velocity through tube is to be 2m/s . Perform
tube side analysis of heat exchanger with following steps. [8]
i) Calculate Reynolds number at tube side (considering properties of

water at 20°C)
ii) Calculate hi – Inside heat transfer coefficient, assuming f = 0.0058

(Data / charts attached can be used)

SEAT No. :
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b) Explain tube layout pattern with figure. [4]
c) What is impingement baffle? State its use. [4]

OR
Q4) a) Draw block diagram and temperature profile for ‘G’ Shell 1-2 heat

exchanger : Nozzles are at center, split flow, longitudinal baffles, Hot
fluid enters from shell whereas cold fluid passes from tube. [5]

b) Explain : Segmental baffles have a tendency to poor flow distribution if
spacing of baffle is not properly selected. [5]

c) Explain stepwise process of heat exchanger analysis by Kern’s method.[6]

Q5) a) State salient features of Plate fin heat exchanger. [5]
b) Compare ‘shall and tube Heat Exchanger’ and ‘compact heat exchanger’.[5]
c) An automotive radiator has 40 tubes of inner diameter of 0.5 cm and 60

cm long in a closely spaced plate finned matrix, so that both fluids
unmixed. Hot water enters the tube at 90°C at a rate of 0.6 kg/s and
leaves at 65°C . Air cross flows the radiator through the inner fin spaces
and is heated from 20°C to 40°C. Calculate overall heat transfer coefficient
using LMTD method, based on inner surface of this radiator. (Data/
charts attached can be used) [8]

OR
Q6) a) Draw sketch showing plate fin heat exchanger (PFHE) flow arrangement :

(a) crossflow; (b) counter flow; and (c) cross - counter flow. [5]
b) What are Tube - Fin Heat Exchangers? Describe with fiutre. [5]
c) A shell - and - tube heat exchanger with 2 - shell passes and 8 - tube

passes is used to heat ethyl alcohol (Cp = 2670 J/kg. °C) in the tubes
from  25°C to 70°C at a rate of 2.1 kg/s. The heating is to be  done by
water (Cp = 4190 J/kg. °C) that enters the shell at 95°C and leaves at
60°C. If the overall heat transfer coefficient is 800 W/m2. °C, determine
the heat transfer surface area of the heat exchanger using Effectiveness –
NTU method.(Data / charts attached can be used) [8]

SECTION - II
Q7) a) Explain vertical condenser with figure. [5]

b) Which parameters are to be specially considered for design of condensers/
evaporators compared to design of heat exchangers? [5]

c) Draw sketch and explain in brief spiral condenser. [6]
OR

Q8) a) Explain any one air cooled condenser with its disadvantages. [5]
b) Why condenser operations fail? State any five reasons. [5]
c) Describe direct expansion evaporator with sketch. [6]



Q9) a) Explain Direct - Contact or Open Evaporative Cooling Tower in brief.[5]
b) How cooling tower is to be maintained in good working condition? [5]
c) The cooling used in a power plant consists of 10 big fans. The quantity

of cooling water circulated through the tower is 1000kg per minute and it
is cooled from 35°C to 30°C. The atmospheric conditions are 35°C
DBT and 25°C WBT. The air leaves tower at 30°C and 90% RH. Find
capacity of each fan in cubic meter per minute. (Data/charts attached
can be used). [6]

OR
Q10) a) What is Fogging (Cooling Tower Plume)? How it can be estimated? [5]

b) Explain Horizontal Spray cooling tower with figure. [5]
c) Enlist factors to be considered during selection of pump for cooling

tower. [6]

Q11) a) Explain any three types of wicks used in heat pipes? [6]
b) Enlist prime requirements of working fluid used in heat pipes. [6]
c) Describe heat pipe start up process. [6]

OR

Q12) a) What is the need of cooling of electronic components? [6]
b) Explain liquid cooled PCB. State its advantages and disadvantages. [6]
c) What are effective lengths of pipes? How it is important in liquid cooling

of electronics system? [6]

Co - relations for fully developed Turbulent forced convection through a
circulate duct with cost properties.

N4 Relation Conditon
N4 = 0.022Re0.8 Pr0.3 Pr (0.5 – 1)

Re (5000 and above)

]1[Pr)2/(7.121
Pr)1000)(Re2/(N

3
2

2
14 −+

−
=

f
f

Re(2300 – 104)

Pr (0.5 – 2000)

]1[Pr)2/(7.1207.1
Pr.Re)2/(N

3
2

2
14 −+

=
f

f
Pr (0.5 – 2000)

Re (104 – 5 × 106)
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SECTION - I

Q1) a) Explain primary functions and quality properties of a hydraulic fluid.[4]

b) What are the basic characteristics of positive displacement pumps. [4]

c) Explain with neat sketch the gear pump and also derive an expression
for its flow. [8]

OR

Q2) a) Explain the procedure to design the reservoir used in hydraulic circuit.
[8]

b) A pump has displacement of 80 cm3/rev. if delivers 77 liters/min when
operated at 1000 r.p.m and 70 bar. If the input torque of the prime
mover is 100 N-m, [8]

i) What is the overall efficiency of the pump?

ii) What is the theoretical torque required to operate the pump?

Q3) a) Draw neat sketch and explain working of hydraulic circuit for drilling
machine. [8]

b) Explain the procedure of selecting a directional control valve in typical

circuit. [8]

OR
������
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Q4) a) Draw neat sketch and explain working of hydraulic circuit for

sequencing of two double acting cylinder. [8]

b) With the help of sketches explain different types of accumulators with

industrial applications. [8]

Q5) Draw a neat sketch and explain working of (any three) : [18]

a) Shuttle valve.

b) Time delay valve.

c) Proportional valve.

d) FRL unit in pneumatic systems.

OR

Q6) a) Draw a pneumatic circuit to actuate the two cylinder in following

sequence : [10]

i) Cylinder 1 extend

ii) Cylinder 2 extend

iii) Cylinder 1 retract

iv) Cylinder 2 retract

b) Explain with the help of neat sketch fluidic devices also state its

advantages and disadvantages. [8]

SECTION - II

Q7) a) Explain i) Address bus ii) Data bus iii) Instruction set of typical

microprocessor. [8]

b) Explain pin diagram of 8085 microprocessor. [8]

OR

Q8) a) Explain with neat sketch various components of PLC. [8]

b) Construct a ladder diagram for following boolean equations [8]

i) y = (x1 + x2). (x3 + x4)

ii) y = (x1.x2)
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Q9) a) What are A/D and D/A convertors? Discuss how they can be interfaced

with a microprocessor. [8]

b) Draw a ladder diagram to actuate a motor control relay. When the motor

is “ON” a red lamp glows and when the motor is “OFF” green lamp

glows. Explain various logic gates used in ladder diagram. [8]

OR

Q10)a) What is meant by PID control? Explain with the help of a diagram the

working of PID control used in machine tools. [8]

b) Write short notes on : [8]

i) Linear feedback control system.

ii) Optimal control system.

Q11)a) Explain various transfer mechanism used in automated system. [6]

b) Explain design for automated system. [6]

c) What factors should be considered while deciding types of transfer

device to be used in automated systems. [6]

OR

Q12)Short notes on any three : [18]

a) Indexing mechanism.

b) Continuous transfer system.

c) Feeders used in factory automations.

d) Synchronous and non-synchronous material transfer.
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4) Use of calculators and Normal distribution probability tables is per permitted.

P1362

SECTION - I
Unit - I

Q1) a) Solve by Simplex method :
Maximize : Z = 6x1  +  8x2

                         5x1  +  10x2  <  60
                         4x1  +  4x2    <  40
                          x1   ,    x2     >  0 [11]

b) The postal department is considering the purchase of vehicles to pick up
and deliver mail from various offices. They are considering three types
of vehicles. The costs of each of these are 5, 10 and 8 lakhs per vehicles.
These require crew of 2, 4 and 4 persons per day considering multiple
shifts respectively. They expect those to run for 60, 100 and 80
kilometers. Based on fuel economy, the operating cost per day for these
vehicles are 200, 350 and 300 Rs/day respectively. They have budget
restriction of Rs. 1.6 crore and have 80 people available for crew. How
many vehicles of each type to be purchase so as to minimize the operating
costs?
(Only formulate LPP. Do not solve it) [5]

OR

SEAT No. :
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Q2) a) Solve by Dual Simplex method : [10]
Maximize : Z =  2x1  +   4x2

                          2x1  +    x2   >   4

                            x1  +    2x2  >   3

                          2x1  +    2x2  <  12

                            x1     ,      x2   >  0

b) Discuss Duality and its applications. [6]
Unit - II

Q3) a) Following table represents cost of projects (lakhs) for particular bidder.
Find out optimal assignment of bidders to projects so as to minimize
total cost. Find also total cost of the projects. One bidder is to be given
only one project. [12]

            Projects

Bidders I II III IV

A 10 11 16 25

B 13 33 41 60

C 20 50 83 96

D 26 71 110 135

b) Discuss Travelling Salesman Problem. [6]

OR

Q4) a) How unbalanced Assignment problem is solved? How maximization
Assignment problem is solved? [6]

b) A company has three factories F1, F2, and F3 and goods are supplied to
4 different cities D1, D2, D3 and D4. The table shows per unit cost of
transportation. The supply capacities and demand are as shown in the
table.



Consumption centers

Factories D1 D2 D3 D4

F1 3 1 7 4 300

F2 2 6 5 9 400

F3 8 3 3 2 500

Demand 250 350 400 200

i) Find BFS by VAM. [6]

ii) Test if VAM solution optimal? [6]

Unit - III

Q5) a) Discuss Integer programming application. [6]

b) How goals are set? How priority is set for different goals in Goal
programming? Discuss. [5]

c) Discuss Bellman principle of optimality in view to Dynamic programming.
[5]

OR

Q6) a) What is 0-1 programming? How 0 - 1 IP problems are formulated? State
applications. [6]

b) The following table represents arcs and the distances. A person wants to
go from city 1 to city 10. The various distances are given in a table. Find
the optimal path by Dynamic programming. [10]

[4164]-464 3
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Arc Distance Arc Distance Arc Distance Arc Distance

1-2 5 2-7 8 4-6 5 6-9 7

1-3 5 3-5 8 4-7 7 7-8 5

1-4 6 3-6 10 5-8 6 7-9 7

2-5 4 3-7 5 5-9 8 8-10 8

2-6 7 4-5 4 6-8 9 9-10 9

SECTION - II
Unit - IV

Q7) a) Electronic equipment contains 500 resisters. When any resister fails it is
replaced individually and the cost is Rs. 20 per resister. If all resisters are
replaced at the same time the cost is Rs 5 per resister. The % surviving
rate S(i) at the end of month ‘i’ is given in the table. [10]

% Survival Rate

Month (i) 0 1 2 3 4 5

S(i) 100 90 75 55 30 0

What is the optimum replacement plan?

b) Discuss dominance rule in Game theory with example. [6]
OR

Q8) a) Discuss net present worth and future worth. [6]

b) Solve the game by graphical method or sub - game method. [10]



Player B

Strategies b1 b2 b3

a1 3 1 4

a2 5 8 2

Unit - V

Q9) a) Arrival rate of the customers at the banking counter follows Poisson
distribution with mean 30 per hour. The service rate of the counter also
follows Poisson distribution with mean of 60 per hour. Find [10]

i) Probability of having zero customers in the system.

ii) Probability of having 2 customers in the system.

iii) Expected customers in the system

iv) Mean customers in queue.

v) Average waiting time in queue.

b) Derive equation for Economic Production Quantity. State your
assumptions. [6]

OR

Q10) a) An automobile factory manufactures a particular type of gear in batches
within the factory. The gear is used in the final assembly. The particulars
of the gear are :

Demand rate 10 000 units/day

Production rate 25 000 units/day

Set up cost 180 Rs/set-up

Carrying cost 2 Rs per unit per year

Annual demand 3 00 00 000 per year
Find :
i) Economic production Quantity. [4]
ii) Time between two setups. [1]
iii) Production period. [1]

[4164]-464 5
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iv) Annual holding cost. [2]

v) Annual set up cost and [1]

vi) Annual total cost. [1]

b) Discuss minimum cost service rate. [6]

Unit  VI

Q11) a) Network is given below with three time estimates.

Act 1-2 1-3 1-4 2-5 2-6 3-6 4-7 5-7 6-7

a* 5 18 26 16 15 6 7 7 3

b** 10 22 40 20 25 12 12 9 5

m*** 8 20 33 18 20 9 10 8 4

a*  - Optimistic time estimate, b** - Pessimistic time estimate,
m*** -  most likely time estimate
i) Draw AOA network. [2]

ii) Find expected durations and variances. [2]

iii) Find critical activities and critical path. [4]

iv) How much is expected project duration? [1]

v) Find probability that project takes more than 48 days. [2]

vi) Find probability that project is completed in 45 days. [2]

vii) Find the expected project duration for 95% confidence level? [2]

b) State different types of floats and discuss any one. [3]
OR
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Q12) a) Network Immediate Predecessor (IP) table is given below.

Activity A B C D E F G H I

IP - - - A,B B D D,E C,F,G C,G

Days 4 13 10 5 11 5 2 9 8
i) Draw AOA or AON network. [4]

ii) Find critical activities and critical path. [4]

iii) How long is the project duration? [1]

iv) Tabulate Early Start schedule and Late start schedule times. [3]

v) Tabulate Total floats, Free floats, and Independent floats for any
two non - critical activities. [3]

b) Compare CPM and PERT techniques. [3]
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SECTION - I
Unit - I

Q1) a) Explain the following terms associated with robot : [8]
i) Accuracy
ii) Robot Work Envelope
iii) Repeatability
iv) Resolution

b) Explain six degrees of freedom associated with the robot manipulator.
[8]

OR

Q2) a) Define Robot & classify the robot. [8]
b) With neat sketch explain robot anatomy. [8]

Unit - II

Q3) a) List the steps involved in DH convention. [8]
b) Explain the forward kinematics associated with planar 3R manipulator.

[8]
OR

Q4) a) For the pick and place type of robot, the gripper is initially at location
(60, 50, 80) and the following movements are in sequence. [8]
i) Rotation about x-axis by 90°.
ii) Translation along z by 30 units. Find the position of gripper with

respect to the original system by using transformation matrix method.
b) Explain the Inverse kinematics associated with planar 3R manipulator.

[8]

������
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Unit - III

Q5) a) Classify gripper & describe with sketch magnetic gripper. [9]

b) Discuss the design aspects of mechanical grippers. [9]

OR

Q6) a) A 10 kg rectangular block is gripped in the middle and lifted vertically

at a velocity 1m/s. If it accelerates at 27.5 m/s2 and Coefficient of

friction between gripping pads and block is 0.48. Calculate the

minimum force that would prevent slippage. [9]

b) Describe i) Vacuum gripper ii)Ultrasonic gripper [9]

SECTION - II

Unit - IV

Q7) a) Describe machine vision system. [8]

b) With neat sketch explain Proximity and Range Sensors used in robot.

[8]

OR

Q8) a) Describe Force and Torque sensors used in robot. [8]

b) The given data represents 8 × 8 arrays of pixels. Each element in the

array indicates the grey level value of the pixels. [8]

i) Construct histogram for the array and obtain appropriate threshold

value.

ii) Convert the picture into a black and white image. The data is as :

10 11 10 11 12 12 12 12

13 15 17 17 17 17 15 13

14 17 19 19 19 19 18 14

13 17 19 20 20 19 18 13

12 17 19 20 21 19 18 12

12 17 19 19 19 19 18 12

11 15 18 18 18 18 15 11

12 11 10 11 12 12 12 12
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Unit - V

Q9) a) Explain various programming methods used in robots. [8]

b) Comment on Artificial Intelligence in robot. [8]

OR

Q10)a) Explain ‘WAIT’, ‘DELAY’, ‘SIGNAL’, ‘DEPART’ commands with

suitable example. [8]

b) Explain the Pneumatic system used for robot system with advantages

& limitations. [8]

Unit - VI

Q11)a) What is handshaking? Explain hardware handshaking of robot. [9]

b) Write a note on :  [9]

i) Walking Robot.

ii) Under water Robot.

OR

Q12)a) Describe the concept of safety in robotics. [9]

b) Explain the working of RS 232C interface used in Robotics system.[9]
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SECTION - I
Unit - I

Q1) a) What are the objectives of “Human Factors Engineering”. [6]
b) Explain features of human body & explain measures of physiological

functions. [6]
c) Explain Design of MMH Task. [6]

OR

Q2) a) What are Human Machine systems? Explain its types. [6]
b) Explain performance criteria for physical activity. [6]
c) Explain various types of movements of human body members. [6]

Unit - II

Q3) a) Explain the considerations in designing a STANDING workplace.[8]
b) Explain principles of arrangement of components in various working

conditions. [8]

OR

Q4) a) What is Anthropometry and explain principles used in application of
anthropometric data. [8]

b) Explain use of anthropometric data in designing of interior of ambulance

car. [8]

������
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Unit - III

Q5) Write short note on (any two) : [16]
a) Hand tool design.
b) Functions of controls.
c) Concept of visibility.
d) Location of controls in work place.

OR

Q6) Explain arrangement of following components at work place (any four):[16]
a) Visual displays.
b) Control on panels.
c) Hand controls.
d) Two hand controls.
e) Foot controls.
f) Controls that require force.

SECTION - II
Unit - IV

Q7) a) Explain the system of measurement of light. Also explain use of lamps
& lumanaries. [9]

b) Explain Discomfort glare & Disability glare. [9]

OR

Q8) a) What is Wet Bulb Globe Temperature? How do you calculate it? Explain
its utility in hot humid conditions. [9]

b) Explain the physiological effects of heat & cold. Explain its remedies.[9]

Unit - V

Q9) a) Explain in detail Requirement of rest allowances in work and corelate
it with energy expenditure. [8]

b) How manual material handling capacity is determined considering
various factors. [8]

OR
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Q10)Explain effect of following conditions on energy expenditure [16]
a) Extreme Heat.

b) Extreme cold.

c) High humidity

Also explain measures to overcome effects of these environmental conditions.

Unit - VI

Q11)a) What are the characteristics of system design? How human factors are

applied in system design. [12]

b) Explain the significance of ergonomic safety. [4]

OR

Q12)a) Explain the term Accident. Explain its relationship with human errors.[8]

b) Explain perception of risk & describe risk evaluation process. [8]
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SECTION - I

Q1) a) What is simulation? List a few advantages and disadvantages of
simulation. [8]

b) What do you mean by system modeling? Write difference between
continuous and discrete system. [8]

OR

Q2) a) Explain various areas of applications of simulation in service sector.[8]
b) Write event and activities are associated with the operation of your

cash transaction in bank. [8]

Q3) a) What is queuing model? How it is useful for Simulation? Example the
simulation of single queuing system. [8]

b) Explain the following queuing system characteristics : [8]
i) Calling population
ii) System capacity
iii) Arrival process
iv) Queue behavior and discipline
v) Service time and service mechanism

OR

Q4) a) With a suitable flow chart describe two server queue. [8]
b) Explain the inventory system in simulation. [8]

������



���������� 	

Q5) a) Explain the different techniques of simulation output analysis. [8]
b) Explain the linear congruential method for generating random numbers

and generate three random numbers using above method with
X0 = 30, a = 15 c = 40 and m = 100. [10]

OR

Q6) a) Explain the various testes used for testing random numbers for their
desirable properties. [10]

b) Define random number. Explain statistical properties of random
numbers with example. [8]

SECTION - II

Q7) a) Explain type of simulation with respect to output analysis. Give at
least two example. [8]

b) What is output analysis? State its purpose. Explain point estimation
and interval estimation. [8]

OR

Q8) a) Explain chi-square goodness of fit test to accept or reject a candidate
distribution. [8]

b) With illustrative example describe the output analysis for steady state
simulations. [8]

Q9) a) Discuss how the performance of simulated system is measured and
estimated with suitable example. [8]

b) Discuss about a simulation of a material handling shop. [8]

OR

Q10)a) What are Input parameters to be consider in flexible manufacturing
systems. [8]

b) Discuss about a simulation of a automated warehouse system. [8]

Q11)a) Define simulation language. Give detailed overview of GPS. [8]
b) Enlist various simulation software used in simulation of discrete system

manufacturing with its important features. [10]

OR

Q12)Write a short note : [18]
a) Advantages and Disadvantages and pitfalls of simulation.
b) Monte Carlo method of simulation.
c) Pseudo-Random Numbers.
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SECTION - I

Q1) a) Discuss the classification of maintenance systems. [8]
b) Explain the pareto chart with example. [8]

OR

Q2) a) Explain the performance & productivity measurement in maintenance

Management. [8]
b) Explain the need of training in maintenance management. [8]

Q3) a) Explain importance of plant facility. [8]
b) Discuss the application of computer in optimum plant layout. [8]

OR

Q4) a) Write types of layout and selection procedure of layout? [8]
b) Explain REL chart in detail. [8]

Q5) a) What is predictive maintenance? Explain in detail. [10]

b) Explain computer application in spare part management. [8]

OR
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Q6) a) Write short note on, problems related maintenance management in

process industries. [10]

b) Explain the various Quantitative decision making for selection the

maintenance system. [8]

SECTION - II

Q7) a) Explain the procedure of preventive periodic maintenance. [8]

b) Explain importance of reliability in life cycle costing. [8]

OR

Q8) a) Explain various models for calculating life cycle cost. [8]

b) Discuss importance of periodic maintenance in process industries. [8]

Q9) a) Explain various safety measures during the maintenance for mechanical

and chemical industries. [8]

b) Write short note on energy audit and management. [8]

OR

Q10)a) Explain safety and energy conservation in material handling equipment.

[8]

b) Write short note on, accident preventive practice and codes. [8]

Q11)a) Explain the condition base maintenance. [10]

b) Write short note on ferrography & hot ferrography. [8]

OR

Q12)a) What is reliability centered maintenance? [10]

b) Explain Total Productive Maintenance. [8]
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SECTION - I
Q1) a) Explain the different network topology in CAD/CAM system. [6]

b) A triangle ABC having coordinates  A (15, 15) B(18, 12) and C(15, 20).
Determine the new position if the triangle is, [10]
i) Rotated by 90° clockwise about the vertex A.
ii) Scaled by 0.5 times in X direction and 2 times in Y direction about

vertex C.
iii) If it is mirrored about a line y = 4x + 12.

OR
Q2) a) Give an example of surface modeling and write its disadvantages. How

these disadvantages are overcome in solid modeling. [6]
b) For a quadrilateral ABCD whose coordinates are A(5, 5) B(10, 10) C(12,

8) and D(8, 3) find the new coordinates if  [10]
i) In is translated by 10 units in X direction and 4 units in Y direction.
ii) It is rotated about origin by 30°.
iii) It is reduced in size using uniform scaling factor of 0.4.

Q3) a) A briefly explain the steps to be followed in manually carrying out the
finite element solution to a physical problem. [6]

SEAT No. :
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b) A stepped bar is as shown in the Fig. Determine the stresses and
deflections in each of the sections. Assume uniform material having
E = 90 GPa and axial force F as 50 kN. [12]

OR
Q4) a) Explain following with sketch related to FEA. [6]

i) Node.
ii) Member.
iii) Local axis.
iv) Global axis.
v) Degree of freedom.

b) A two member truss is as shown in the Fig. The cross - sectional area of
each member of the truss is 100 mm2 and the modulus of elasticity is 200
GPa. Determine the deflections, reactions and stresses in each of the
members. [12]

Q5) a) Explain in brief different elements of NC manufacturing system. [6]
b) Write a CNC program in G and M codes for drilling the three holes in

part as shown in the Fig also write remark for each block. [10]



OR
Q6) a) Compare the open loop and close loop positioning system. [6]

b) Write a CNC program in G and M codes for milling the sides of the part
as shown in the Fig. also write remark for each block. [10]

SECTION - II
Q7) a) Explain the various phases of ERP implementation. [6]

b) What is concurrent engineering? How it differs from sequential engineering?
Explain with block diagram. [10]

OR
Q8) a) Explain in brief the following in relation with robot programming. [8]

i) Manual method.
ii) Walk through method.
iii) Lead through method.

b) Discuss the following techniques of concurrent Engineering. [8]
i) Quality Function Deployment.
ii) Failure Mode & Effect Analysis.

Q9) a) With neat sketch explain different layouts used in FMS. [6]

b) Consider the following part machine matrix. Apply Rank Order Clustering
(ROC) Algorithm to it an identify the part families and machine groups.
Also find exceptional element if any in the solution and suggest methods
to deal with it. [12]

Machines
A B C D E F G

1 0 1 0 1 1 1 0
2 1 0 1 0 0 0 0
3 1 0 1 0 0 1 1
4 0 1 0 1 0 1 0
5 1 0 0 0 1 0 1
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OR
Q10) a) What is production flow analysis? How does it help in cell formation in

grouping of parts? [8]
b) Consider a CNC machining center processing raw parts one at a time in

M/M/1 fashion. Let parts arrive at a rate of 20 parts/ hour and service
rate of 30 parts/ hour. Find machine utilization, mean number of parts in
system and in queue, mean waiting time in system and in queue. [10]

Q11) a) Explain with flow chart the concept of NIST - AMRF hierarchical model.
[8]

b) Explain with neat sketch Fused Deposition Method (FDM) with its
highlights. [8]

OR
Q12) a) Explain the different levels of integration come across IBM - CIM Model.

[8]
b) Explain with neat sketch Laminated Object Manufacturing (LOM). [8]
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PROCESS PLANNING & TOOL SELECTION
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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) 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) a) List several functions performed by process engineer. [8]
b) Discuss the principles of DFM which are useful for designing a product.

[8]
OR

Q2) a) Why is there so much emphasis on the integration of the design and
Manufacture of the product? What is the role of product designer in it?

[8]
b) Process engineering is the hub of the organization. Explain. [8]

Q3) a) What sort of information can the process planner obtain from the
engineering drawings of a component? [8]

b) What are the three basic methods by which surface roughness is
measured? Explain each of them. What is the difference between surface
irregularities and profile. [8]

OR

Q4) a) What key points to be considered in determining the nature of work to
be performed and functional surfaces on the work-piece? [8]

b) What is mean by geometry of form? Define [8]
i) Flatness, ii) Angularities,
iii) Roundness, iv) Concentricity.

������
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Q5) a) What are the design and process tolerance stacks? Explain with suitable

example. [9]
b) What are the rules for locating long cylinder and short cylinder? Explain

with neat diagram. [9]

OR

Q6) a) What are the causes of work-piece variations? How to achieve work-

piece control? [9]
b) For a cube of 20 cm size, sketch six locators needed for equilibrium,

and Explain why are the locators generally arranged in 3-2-1 pattern?[9]

SECTION - II

Q7) a) Explain the steps involved in machine selection method with a neat

flow chart. [8]
b) What are the advantages of using commercial tooling over Regular

and Special tooling? What should be the order of procurement of tools?

[8]
OR

Q8) a) What are the constrains on tool selection? Discuss the most influential

factors in term of a performance of a tool. [8]
b) Explain the prime accuracies & producible accuracies of an equipment.

How to find process capability of a lapping machine? [8]

Q9) a) Explain major operations, How to differ major operations from

principal process operations? [8]
b) Discuss the role of Computer Aided Process Planning (CAPP) in

modern manufacturing. [8]

OR

Q10)a) Explain the benefits of CAPP, and discuss an approach of generative

CAPP System. [8]

b) How to identify critical areas? Explain and differentiate between product

critical areas and process critical areas. [8]
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Q11)Prepare a process sheet for the component as shown in fig.1. The required

quantity : 1000/ month. Write detailed manufacturing plan, operation

sequence, proper tooling and equipment selection, process parameters with

sample calculations. [18]

ALL DIMENSIONS ARE IN MM

OD 79.71 ± 0.05

PCD 75.71

MODULE 2.00

NO. OF TEETH 36

ROOT DIA 70.71

HELIX ANGLE 18°

PRESSURE ANGLE 20°

Title Material Qty Scale Heat Treatment

MAIN GEAR EN-24 1000/month 1:1 TOUGHNED 40 RC

OR
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Q12)Prepare a process sheet for a component as shown in figure 2. which is to be

manufactured in batches of size 600. Analyse the part print carefully and

prepare the process sheet containing manufacturing plan with operation

sequence, equipments, tooling, fixtures, process parameters and sample

calculation of operation time. [18]
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1) Answer one questions from each Unit in Section - I and Section - II.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.
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SECTION - I
Unit - I

Q1) a) Explain the working of simple carburetor. [8]
b) Explain the difference between Two and Four Stroke Engines. [8]
c) What do you mean by “Chassis” in automobile? [2]

OR

Q2) a) Explain the working of 4-stroke diesel engine. [8]
b) Describe the working of steering system mechanism. [8]
c) What do you mean by Articulated vehicle? [2]

Unit - II

Q3) a) Explain in detail the components used in water cooling system with

neat diagram. [9]
b) Write a short note on anti-freeze solution. [7]

OR

Q4) a) Give Advantage and Disadvantage of Air Cooled System. [8]
b) What is Pump circulation system? Explain. [8]
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Unit - III

Q5) a) Explain in brief Wet sump lubrication. [8]
b) List out the various tests performed on lubricants. [8]

OR

Q6) a) Explain the requirements of ignition system. [8]
b) What are the different types of lubricant? [8]

SECTION - II
Unit - IV

Q7) a) Explain the working of clutch. [8]
b) Explain the working of differential with the help of Diagram. [10]

OR

Q8) a) Explain the components of clutch. [12]
b) Where are dog clutches used? [6]

Unit - V

Q9) a) What is the use of suspension system? What are the objectives of
suspension system? [8]

b) Write short note on shock absorber and Torsional bar. [8]

OR

Q10)a) Explain different types of springs? [8]
b) What are the components of the steering system? [8]

Unit - VI

Q11)a) Explain the different types of braking system used in automobile.[10]
b) Write the functions of brakes in an automobile. [6]

OR

Q12)a) What is mean by servicing? And explain different types of servicing.[8]
b) Write short note on anti skid braking? [8]
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1) Answer one question from each Unit in Section - I and Section - II.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.
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SECTION - I
Unit - I

Q1) a) What are the measurement systems of surface roughness. [6]
b) Define a tribo-system and how do you monitor its functions. [10]

OR

Q2) a) Explain the structure of a tribo-system. [6]
b) How do you characterize a surface. [10]

Unit - II

Q3) a) What are the sliding friction mechanisms? [8]
b) Derive a modified Bowden and Tabor friction equation. [10]

OR

Q4) a) Derive friction equation involving hard material. [8]
b) Explain ‘Pin-on-Disc’ method of friction measurement. [10]

Unit - III

Q5) a) Enumerate different types of wear. [6]
b) Derive wear equation for hard material over a soft material in sliding.

[10]

OR

Q6) a) Derive ‘Archard’ equation of wear. [10]
b) Discuss the parameters affecting wear and how do you prevent them.

[6]
������
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SECTION - II
Unit - IV

Q7) a) Discuss different types of lubricant used in industries. [4]
b) What is meant by ‘Viscosity Index’ of lubricant. [4]
c) Describe some methods of applying lubrication to the system. [8]

OR

Q8) a) With figure explain in detail mode of lubrication. [12]
b) What are the properties required in lubricants? [4]

Unit - V

Q9) a) Derive the equation for hydrodynamic lubrication [12]

][6
3

*

h

hh
μu

dx

dp −=

(all having usual symbols)
b) Derive ‘Petroff’ equation involving concentric bearing. [6]

OR

Q10)a) Derive an equation for circular step bearing under hydrostatic lubrication.
[10]

b) Find out leakage in litres/min through a shaft of 25mmϕ which is
running concentric to sleeve of 25.03 mm ϕ, 25mm length using water
under pressure of 5 bar. [8]

Unit - VI

Q11)a) Derive an equation for two circular plates approaching each other
involving squeeze film operation. [10]

b) Two circular plates of 125 mm ϕ approaching each other with velocity
of 12.5 cm/s in liquid of μ = 0.035 Pas. Find out pressure, load and
time for film thickness to come down from 0.25 mm to 0.005 mm. [6]

OR

Q12)a) Derive squeeze film equation for rectangular plate approaching a rigid
surface. [10]

b) Write short notes on : [6]
i) Tyre-road tribology.
ii) Rail-wheel tribology.
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1) Answer any three questions from each section.
2) Answer to the two sections should be written in separate books.
3) Neat diagram must be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Explain the Schonberger model of World Class Manufacturing. [8]

b) Discuss the Gunn’s model of World Class Manufacturing. [8]

OR

Q2) a) Explain the Hall’s frame work of value added manufacturing. [8]

b) What do understand from Manufacturing Excellence? [8]

Q3) a) Explain Toyota Production System. [8]

b) Discuss Andon system and Bake-yoke from WCM. [8]

OR

Q4) a) Write best practices of WCM. [8]

b) Explain value stream mapping? and how it differ from flow process

chart. [8]

Q5) a) Explain the Just In Time Manufacturing System in detail. [10]

b) What is the Total Productive Maintenance? [8]

������



���������	 


OR

Q6) a) Discuss 5-S and 3-M from WCM? [10]

b) Explain the kanban system of Toyato in detail. [8]

SECTION - II

Q7) a) How the WCM team is different from traditional manufacturing team?

[8]

b) Explain organisation cultural of WCM company. [8]

OR

Q8) a) Discuss various motivation techniques for WCM employees. [8]

b) Explain how human resource management of WCM organization is

different from traditional organization. [8]

Q9) a) What are the features of modern performance measurement? [8]

b) Explain the PO-P system. [8]

OR

Q10)a) What is the AMBITE system of performance? Explain in detail. [8]

b) Discuss the TOPP system of performance measurement. [8]

Q11)a) Describe case study of any one of Indian company of WCM. [10]

b) Explain green manufacturing.  [8]

OR

Q12)a) What do you understand from clean manufacturing? And how it affects

on WCM? [10]

b) Explain lean and agile manufacturing. [8]
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1) Answers to the two sections should be written in separate answer books.
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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

UNIT - I

Q1) a) Explain objectives of Human Factors Engineering. [6]

b) Explain Design of MMH Task. [6]

c) Explain features of human body & explain measures of physiological

functions. [6]

OR

Q2) a) Explain various types of movements of human body members. [6]

b) Explain performance criteria for physical activity. [6]

c) What are Human Machine systems? Explain its types. [6]

UNIT - II

Q3) a) What is Anthropometry and explain principles used in application of

anthropometric data. [8]

b) Explain use of anthropometric data in designing of interior of Passenger

car. [8]

OR
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Q4) a) Explain the considerations in designing a seated workplace. [8]

b) Explain Physical space & principles of arrangement of components.

[8]

UNIT - III

Q5) Explain arrangement of following components at work place (any four) [16]

a) Visual displays. b) Control on panels.

c) Hand controls. d) Two hand controls.

e) Foot controls. f) Controls that require force.

OR

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

a) Hand tool design.

b) Functions of controls.

c) Concept of visibility.

d) Location of controls in work place.

SECTION - II

UNIT - IV

Q7) a) Explain the system of measurement of light. Also explain effect of

light intensity on work performance. [9]

b) What is Wet Bulb Globe Temperature? How do you calculate it? Explain

its utility in hot humid conditions. [9]

OR

Q8) a) Explain Discomfort glare & Disability glare. [9]

b) Explain the physiological effects of heat & cold. Explain its remedies.[9]

UNIT - V

Q9) a) Explain the term Accident. Explain its relationship with human errors.[8]

b) Explain perception of risk & describe risk evaluation process. [8]

OR
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Q10)a) What are the characteristics of system design? Explain its any two

phases. [12]

b) Explain the significance of warnings in brief. [4]

UNIT - VI

Q11)Explain the following PMTS (Predetermined Motion Time Analysis)

Determine the variants & stability of each. [16]

a) Work factor system

b) Method Time measurement.

OR

Q12)a) Explain MOST and its types in brief. [8]

b) Explain the various considerations used in MTM 1. [8]
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SECTION - I

Unit - I

Q1) a) What is Industrial Relation? Explain scope, objectives of industrial

relations. [9]

b) Define collective Bargaining. Explain the reasons for its success and

failure. [9]

OR

Q2) a) Explain in detail about the impact of globalization and information

technology on industrial relations. [9]

b) What is trade union? Explain the problems faced by trade union. [9]

Unit - II

Q3) a) Explain Personnel Administration. State its objectives and principles.[8]

b) Describe elements of HRD systems. Also discuss their goals, elements.

[8]

OR
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Q4) a) Explain role of HR manager & structure of HR department. [8]

b) Discuss HR strategies and organizational strategies. [8]

Unit - III

Q5) Write short notes (any two) : [16]

a) Objectives of manpower planning.

b) Succession planning.

c) Promotion.

OR

Q6) Write short notes (any two) : [16]

a) Recruitment resources.

b) Reward and compensation strategies.

c) Job rotation.

SECTION - II

Unit - IV

Q7) a) Discuss need & objectives of employee training. [9]

b) What are major procedures of training? [9]

OR

Q8) a) Discuss various methods of training. [9]

b) Explain tools & aids used for effective training. [9]

Unit - V

Q9) a) Discuss various methods of performance appraisal. [8]

b) Explain strategic importance of 360 degrees feedback. [8]

OR

Q10)a) Explain in detail competency Mapping. [8]

b) Explain how performance management system can be aligned with

business strategies of an organization. [8]
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Unit - VI

Q11)Write short notes on (any two) : [16]

a) Industrial democracy.

b) Golden handshake.

c) Role of HRD in developing IR.

OR

Q12)Write short notes on (any two) : [16]

a) Retrenchment and layoff.

b) Employee Morale.

c) Downsizing and project based employment.
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1) In Section - I, attempt Q1 or Q2, Q3 or Q4, Q5 or Q6. In Section - II attempt
Q7 or Q8, Q9 or Q10, Q11 or Q12.

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 non-programmable electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Define and explain the following terms as per IEEE Std. 1159, such as
i) Short duration voltage variations
ii) Voltage swells
iii) Voltage flicker
iv) Voltage sags and
v) Voltage interruptions. [10]

b) Explain various grounding practices as per IEEE standard. [8]

OR

Q2) a) Explain various definitions of power quality with reference to each stake
holders and why power quality is gaining important now a day? [10]

b) Define with graphical representation various RMS voltage variations
as per IEEE std. 1159-1995. [8]

Q3) a) Explain impact of reactive power management on voltage profile. What
are the causes of undervoltages? [8]

b) Explain the following terms related with voltage flicker : [8]
i) Short term (P

st) and

ii) Long term (P
lt
) voltage flicker.
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OR

Q4) a) What are the causes of overvoltages? Explain various mitigation

measures. [8]
b) Explain RMS voltage variation and complex power concept in the

power systems. [8]

Q5) a) Explain voltage sag characteristics such as magnitude, phase angle jump,

point on wave initiation and point on wave recovery. [8]
b) Explain influence of fault location and fault level on voltage sags. [8]

OR

Q6) a) Explain various utility mitigation measures for voltage sags? [8]
b) Explain economic impact of voltage sag and its consequences. [8]

SECTION - II

Q7) a) Explain in detail stepwise procedure of IEEE 519-1992 for harmonic

analysis. [8]
b) Explain various harmonics mitigation methods. [10]

OR

Q8) a) What is harmonic filtering? Explain various detuned filters. [8]
b) What are harmonic resonances? Explain consequences of harmonic

resonances. [10]

Q9) a) Explain capacitor switching transient and magnification of capacitor

switching transient. [8]
b) Explain basic principles of over voltage protection. Which are the devices

used for over voltage protection? [8]

OR

Q10)a) What are transients? Explain transient velocity, surge impedance and

the effect of line terminations. [10]

b) Explain mitigation methods of impulsive transients. [6]



��������	� �

Q11)a) What are the different approaches followed in power quality monitoring?

[8]

b) Explain procedure for selection of monitoring equipments and use of

various equipments required for power quality monitoring. [8]

OR

Q12)a) Explain selection procedure of transducers for power quality monitoring.

[8]

b) What are the requirements of power quality monitor to monitor various

power quality parameters and various techniques of data collection?[8]
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2) Figures to the right indicate maximum marks alloted for the respective

question.
3) Use of scientific calculator is allowed.
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SECTION - I

Q1) Describe with suitable examples various phases of project life cycle and
explain how a project is appraised. [16]

OR

Q2) Define project Management. Explain its characteristics and importance.[16]

Q3) “Project selection is more difficult task than we may think”. Explain by
using criteria to select and assess project feasibility. [16]

OR

Q4) Project is faced with evaluation of two alternatives A and B. The company
cost of capital is 10%. Use Net present value, profitability index and payback

period methods to arrive at a suitable decision. [16]

Immediate                                                 cash inflows

cash out flows (in Rs. lacs) (in Rs. lacs) at the end of

Iyr IIyr IIIyr IVyr  Vyr

Project A 25 - 5 20 14 14

Project B 40 10 14 16 17 15
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Q5) Explain PERT and CPM. What is the significance of critical path? Explain
the concept of crashing. [18]

OR

Q6) The following data pertains to the network given below. It is desired to
compress the project to the least possible duration day by day and estimate
the extra cost [18]

i-j Normal Crash Cost slope
Time (days) Time (days) (Rs. per day)

1-2 3 2 700

1-3 7 4 200

2-3 5 3 100

2-4 8 6 200

3-4 4 2 400

Network

SECTION - II

Q7) Explain in detail how project cost is estimated. [16]

OR

Q8) Write short notes on : [16]

a) Budgetary control.

b) Factors of cost escalation.

Q9) Explain in detail quality planning, assurance and control. [16]

OR
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Q10)Write short notes on :  [16]

a) International project Management.

b) Quality of procured items.

Q11)a) The expected cash inflows of a project are estimated as under.

Year Cash inflow (Rs.)

1 1,50,000

2 2,50,000

3 3,50,000

4 2,50,000

5 2,00,000

The initial investment required for the project is Rs. 7,00,000/-. The

risk adjusted discount rate is 12%. Evaluate as to whether the project

proposal is worthwhile. [9]

b) The expected cash inflows from a project and their probability are as

under

Expected cash inflow (Rs.) Probability

20,000 0.30

30,000 0.40

40,000 0.10

10,000 0.20

The cash inflow acceptable for the project sponsor is Rs. 20,000. What

is the certainty equivalent coefficient. [9]

OR

Q12)Write short notes on : [18]

a) Portfolio risks.

b) Diversible and Non-diversible risks.

c) Computer Aided Project Management.
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SECTION - I

Q1) a) Explain functions of following : [8]
i) National Electricity Policy.
ii) Ministry of Power.

b) Explain the institutional structure of Indian power sector before and
after restructuring opted. [8]

OR

Q2) a) Explain the key objectives of ‘Electricity Act 2003’ with reference to
generation, transmission and distribution sector. [8]

b) Explain the working of Indian Energy Exchange (IEX) for day ahead
market. [8]

Q3) a) Explain following economic terms of power sector. [10]
i) Fixed cost and variable cost.
ii) Capital cost.
iii) Depreciation.
iv) Interest and finance charges.
v) Profitability indices.

b) Describe the desirable characteristics of tariff of electricity. [6]

OR
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Q4) a) Explain different performance indices for generation, transmission and

distribution. [8]
b) Explain any two method to assess the financial feasibility of any project.

[8]

Q5) Explain following methods of regulations : [18]
a) Rate of return regulation.

b) Performance based regulation.

c) Incentive regulation.

d) Benchmarking or Yardstick regulation.

OR

Q6) a) Explain the role of State Electricity Regulatory Commission and Central

Electricity Regulatory Commission. [10]
b) Explain the importance of ‘public’ participation in regulatory process.

[8]
SECTION - II

Q7) Write short note on following models based on industry structure and

contractual arrangements : [16]
a) Wholesale Competition. b) Retail Competition.

c) Pool and bilateral trade. d) Multi-lateral trade.

OR

Q8) a) Compare between ‘competition for the market’ and ‘competition in the

market’. [8]
b) Explain the important changes occurred in Indian power sector after

electricity reform. [8]

Q9) Explain the concept of trading of power. Write short note on following

trading models : [16]
a) Integrated trading model.

b) Wheeling trading model.

c) Decentralized trading model.
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OR

Q10)a) Explain retail competition. Also explain the retail access framework.[8]

b) Explain the impact of reform on regulation and externalities. [8]

Q11)a) Explain the concept of open access. Also explain the concept of

transmission rights and transmission pricing. [9]

b) State the key features of Indian Grid code. Also explain transmission

congestion issues. [9]

OR

Q12)a) Explain the working of Independent System Operator (ISO) and Load

Dispatch Center (LDC). [9]

b) Explain three parts of Availability Based Tariff. Also explain how with

implementation of ABT, the grid operation is improved in Indian power

sector. [9]
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EXTRA HIGH VOLTAGE TRANSMISSION

 (Elective - II) (2008 Pattern) (Sem. - I)
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Instructions to the candidates:-

1) Answer any one questions from each unit of section I  & section II.
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) Figures to the right indicate full marks.
6) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
7) Assume suitable data, if necessary.
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SECTION - I
Unit - I

Q1) a) Explain the terms attenuation and distortion of travelling wave. Explain
the causes of attenuation and distortion. [10]

b) If total inductance of a transmission line is 265 MH (microhenry) and
total capacitance 0.165 microfarad find velocity of surge voltage in the
line.
If this line is energized by a unit step voltage 1.0 V at the sending end and
open circuited at the receiving end. Obtain the resultant voltage at the
receiving end. [6]

OR
Q2) a) A power of 2000 MW is to be transmitted from a super thermal power

station over 800 km. The alternator used is 400 kV alternator. Suggest
the number of circuits required. Find the current per circuit, power loss
per circuit and the total power loss. The reactance of line 0.327 ohm/km
and resistance 0.031 ohm/km Take sinδ = 0.5. [8]

b) Write note on types of vibrations and oscillations of transmission line.[8]

SEAT No. :

P.T.O.
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Unit - II

Q3) a) Explain how the possibility of corona discharge is reduced if bundle
conductor is used instead of one solid conductor. Also derive the
expression for the equivalent radius of bundle conductor in terms r, n,
R, B where B is bundle spacing, R is bundle radius,  n is number of
subconductors and r is radius of each sub conductor. [8]

b) A 3 phase 750 kV horizontal line has minimum height 12 meter, sag at
midespan 12 meter, phase spacing S = 15 meter, conductors are
4 × 0.035 meter. with bundle spacing B = 0.4572 meter calculate per kM
the inductance matrix for untransposed line. [8]

OR
Q4) a) Derive the expression for inductance matrix of three bundle conductors

of 3 phase line. Hence write the expression for capacitance matrix. Indicate
the self and mutual capacitances. Assume untransposed line. [8]

b) Explain how to find out the inductance matrix for transposed line from
inductance matrix of untransposed line. Also how sequence inductances
are found out? [8]

Unit - III
Q5) a) A sphere gap with spheres having radius R = 0.5 m and gap of 0.5 m

between their surfaces. [10]
Calculate the required charges and their locations to make the potentials
100 and 0. Do the calculations upto two charges located in each sphere.

b) Two conductors of charges q1 and q2 Coulomb are located H1 meter
and Hz meter above the ground surface. The horizontal distance between
two conductors is denoted as A12 Derive the expressions for potentials
V1 and V2 to ground of these conductors considering the charge of other
conductor and image charges also. [8]

OR
Q6) a) Two conductors of two phases are very far from each other. Each

conductor consists of two subconductors of bundle spacing B and
bundle radius R, and radius of subconductor “r” Neglecting image charges
and charge of other phase conductor derive expression for maximum
and minimum potential gradient on the surface of each sub conductor.
With neat diagram show the locations of maximum and minimum potential
gradient. Also find expression for average potential gradient. [10]



b) A 420 kV 3  Phase line, have conductors 13 meter above the ground
phase spacing is S = 11 meter, Bundle spacing is B = 0.45 meter, radius
of each subconductor is 0.0159 meter calculate maximum surface voltage
gradient on center and outer conductors using Mangolt formula. [8]

SECTION - II
UNIT - IV

Q7) a) Explain the procedure for finding out electrostatically induced voltage in
any conductor of unenergized three phase circuit of a double circuit line.

[8]
b) Write note on effects of magnetic fields on human health. [6]
c) Now a days how is insulated ground wire utilized. [2]

OR
Q8) a) Explain the procedure for finding out the electrostatic field of 3-phase

line. [8]
b) Explain the terms

i) Threshold current and
ii) Let go current.
Write expression for tolerable current in miliampere in terms of duration
of current. State the effects of shock currents of different magnitude on
humans. [8]

Unit - V
Q9) a) For three phase full wave bridge rectifier circuit derive expression for

output dc voltage and dc current at ignition delay angle α. [8]
b) Draw the equivalent circuit of bridge rectifier to indicate the effect of

commutation overlap on dc voltage magnitude write expression for
equivalent commutating resistance. [4]

c) It is required to obtain dc voltage of 100 kV from a three phase bridge
rectifier operating with ignition delay angle 30° and commutation overlap
15°. Calculate the necessary line voltage of rectifier transformer. [4]

OR
Q10) a) Explain the terms commutation and commutation delay time. State the reason

for commutation delay. Derive expression for commutation voltage. [8]
b) Derive the expression for transient value of ignition delay angle αt beyond

which inversion takes place, when commutation overlap is absent. Also
derive αt when commutation overlap angle μ is present and hence state
the effect of μ on the transient value αt.

[4164]-510 3
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Explain how the reversal of power takes place. Why it is necessary have
presence of alternating voltage on primary side of inverter transformer?[8]

Unit - VI
Q11) a) Write note on ideal & actual V- I characteristic of converter of HVDC.[10]

b) State & explain the important requirement for satisfactory operation of
HVDC link, for selection of control characteristic. [8]

OR
Q12) a) Write note on individual phase control system of firing angle control.[10]

b) Discuss the problems associated with weak ac system in operation of dc
system. [8]



Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 2

[4164] - 511
B.E. (Electrical Engineering)

SMART GRID
(2008 Pattern) (Elective - II) (Sem. - I)

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

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

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

Q1) a) Define smart grid and give its functions. [8]
b) Give present development and international policies in smart grid.[10]

OR

Q2) a) Difference between conventional grid and smart grid. [8]
b) Explain the Resilient and self healing grid. [10]

Q3) a) Write a note on, “Real time prizing”. [8]
b) Write a note on, “Vehicle to Grid”. [8]

OR

Q4) a) Explain how automatic meter reading can make the system smarter.[8]
b) Explain, phase shifting transformer. [8]

Q5) a) Highlight on role of geographic information system in smart grid, and

also give its function. [8]

b) Write a note on, “IED”. [8]

OR
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Q6) a) Explain, the “Feeder Automation”. [8]

b) Explain phase measurement unit and its importance in smart grid. [8]

SECTION - II

Q7) a) Explain concept of microgrid, and its need and application. [10]
b) Write a note on, “Thin film solar cells”. [8]

OR

Q8) a) Explain about protection and control of microgrid. [10]
b) Write a note on, “plastic and organic solar cells. [8]

Q9) a) Explain EMC and its importance in smart grid. [8]
b) Explain Web based power quality monitoring. [8]

OR

Q10)a) High light the issues related to power quality in smart grid. [8]

b) Explain power quality conditioners for smart grid. [8]

Q11)a) Give importance of HAN in smart grid. [8]

b) Write a note on, “IP based protocols”. [8]

OR

Q12)a) How GPS can prove to be helpful for smart grid. [8]

b) Explain cloud computing and its need. [8]
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(2008 Pattern) (Elective - III) (Sem. - 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) 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) a) Draw state diagram to detect 1011 sequence using mealy and moore
model. [8]

b) Draw the timing diagram of MOD 6 Asynchronous counter and MOD
6 Synchronous counter. [10]

OR

Q2) a) Implement AND, OR, NAND, NOR gate using 4 : 1 multiplexer. [8]
b) Draw state transition table for MOD 11 counter using T flip-flop. Also

implement its Design diagram. [10]

Q3) a) Explain EDA tool Design flow. [8]
b) Define the terms : [8]

i) Entity ii) Architecture

iii) Component iv) Configuration

OR

Q4) a) State and explain any 4 types of data types & data objects used in
VHDL. [8]

b) Write VHDL code for 8 : 1 multiplexer & also draw its internal circuit
diagram. [8]

������
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Q5) a) What do you mean by sub-program overloading? Explain with example
using VHDL code. [8]

b) Write VHDL code for R-S flip-flop using process statement. [8]

OR

Q6) a) Which are the nine different values of std-logic? Also write entity to
create an array of 8 × 8 with data type as std-logic vector. [8]

b) What do you mean by configuration? Explain with an example in
VHDL code. [8]

SECTION - II

Q7) a) Explain voltage transfer characteristics of CMOS invertor. [8]
b) Explain the construction of MOSFET device. [8]

OR

Q8) a) Define the concept of FAN-IN, FAN-OUT figure of merit and Noise
margin w.r.t. CMOS. Also state its standard values. [8]

b) State standard device specifications of MOSFET. [8]

Q9) a) Draw and explain Architecture of FPGA. [8]
b) Write a note on simulation and Synthesis. [8]

OR

Q10)a) Differentiate PAL and PLA. [8]
b) Draw and explain standard Architecture of CPLD. [8]

Q11)a) Write VHDL code for 4 bit Adder. [8]
b) Write VHDL code for 8 × 8 RAM. [10]

OR

Q12)a) Draw block diagram of ALU & also write its VHDL code. [8]
b) Write VHDL code for 4 bit shift register with parallel load and serial

right shift output. [10]
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HIGH VOLTAGE ENGINEERING
(2008 Pattern) (Elective - III) (Sem. - II)
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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) Figures to the right indicate full marks.
5) You are advised to attempt not more than 6 questions.
6) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and   steam tables is allowed.
7) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Describe in detail Townsend’s theory of breakdown in gaseous

medium. What are its limitations. [12]

b) What is time lag? Why it occurs? What are the different factors which

affect on it? [6]

OR

Q2) a) Differentiate between positive and negative corona discharge. [10]

b) A steady current of 400 micro ampere flows through flat electrodes

separated by distance of 5mm when voltage of 10kV is applied.

Determine Townsend’s first ionization coefficient. If current of 50 micro

ampere flows when distance of separation reduces to 1mm and field is

kept constant to previous find Townsend’s secondary ionization

coefficient. [8]

Q3) a) Differentiate between treeing and tracking phenomenon. [8]

b) Describe in detail Intrinsic breakdown in case of solid dielectric material.

[8]
OR
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Q4) a) What are pure & commercial liquids? How breakdown occurs in Pure

liquids? [8]
b) Find power law dependence equation from following observation

obtained while testing liquid dielectric material. [8]

Gap Distance (cm) 4 6 8 10

Breakdown voltage (kV) 88 135 165 212

Q5) a) What are the causes for over voltages? [4]
b) What are the advantages of horn gap arrestor over rod gap. [4]
c) Describe any gap type Lightening arrestor. [8]

OR

Q6) a) Write a short note on insulation co-ordination. [8]
b) Describe in detail Lightening phenomenon. [8]

SECTION - II

Q7) a) With a neat sketch explain Van DeGraff Generator. [8]
b) Explain principle of operation of multistage impulse generator and

Describe any one tripping method. [8]

OR

Q8) a) Describe cascading transformer. What is its use? State its advantages &

Disadvantages over other method. [8]
b) A 12 stage impulse generator has capacitor each rated at 0.3 micro

farad, 150 kV. The capacitance of the test specimen is 400 pf. Determine

the wave front & wave tail resistances to produce a 1.2/50 micro second

impulse wave. Also determine the maximum output voltage if the

charging voltage is 125 kV. [8]

Q9) a) How sphere gap is used for measurement of high voltage? What are the

different factors which affects on measurement? How correction for

atmospheric temperature and pressure is applied? [12]
b) Describe any one method of impulse current measurement. [6]
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OR

Q10)a) Describe any one method of Partial discharge measurement. [8]
b) What are the requirements of Cathode Ray Oscilloscopes which are

used for measuring impulse voltage and current? [5]
c) A Schering bridge when used to measure the capacitance and loss angle

of the bushing, following observations are obtained

Standard condenser = 200 pf, R3 = 4000 Ohm, C3 = 0.00125 micro

farad and R4 = 500 Ohm. What are the values of Capacitance and loss

factor. [5]

Q11)a) Describe any three tests conducted on insulators. [8]
b) Write a short note on Design, layout and grounding of HV laboratory.

[8]
OR

Q12)a) Describe any three tests conducted on Bushings. [8]
b) How power transformer is tested? Which type and Routine tests are

conducted on it? [8]
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RENEWABLE ENERGY SYSTEM
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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 Solve Q7 or Q8,

Q9 or Q10, Q11 or Q12  from Section - II.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable additional data, if necessary.
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SECTION - I

Q1) a) Explain distributed generation with fossil fuels and describe any one

emerging technologies for distributed generation. [8]

b) List different types of fuel cells, and explain any one. [8]

OR

Q2) a) Write a note on, “concentrating solar power technologies”. [8]

b) Explain combined heat and power, also its energy efficiency measures.

[8]

Q3) a) Write a note on, types of wind turbines. [8]

b) Give simple estimates of wind turbines energy. [10]

OR

Q4) a) List the methods and explain how maximum power can be achieved

by controling speed. [10]

b) Write a note on, environmental impacts of wind turbines. [8]
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Q5) a) Explain the solar spectrum. [8]
b) Write a note on, “Total clear sky insolation on a collecting surface”.[8]

OR

Q6) a) Write a note on “Altitude angle of the sun at solar noon” [8]
b) Explain the, solar radiation measurement. [8]

SECTION - II

Q7) a) Explain the generic photovoltaic cell and the simplest equivalent circuit

for a photovoltaic cell. [8]
b) How does shading impacts on I-V curves of a PV module, and role of

by pass diode and blocking diode. [8]

OR

Q8) a) Explain, from cells to a module, and from module to arrays. [8]
b) Explain single-crystal czochralski silicon technology. [8]

Q9) a) Explain the grid-connected PV systems and its interfacing with the

utility. [10]
b) Explain the stand alone PV systems, with example. [8]

OR

Q10)a) Explain the capacity factors for PV grid-connected systems and grid-

connected system sizing. [10]
b) Explain the, Bi-directional metering and list its advantages. [8]

Q11)a) Explain, Microturbine Generation. [8]
b) Write a note on, Global warming and climate change. [8]

OR

Q12)a) Explain, wave energy conversion systems. [8]
b) Write a note on, “Nuclear waste disposal”. [8]
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 3

[4164] - 583
B.E. (Instrumentation & Control)

MICRO ELECTRO MECHANICAL SYSTEMS
(2008 Pattern) (Sem. - II) (Elective - IV)

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.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and   steam tables is allowed.
6) Assume suitable data, if necessary.

�����

SECTION - I

Q1) a) What is MEMS? Give advantages of MEMS Technology. [8]
b) Draw general block diagram of SMART system and explain each

element in detail. [8]

OR

Q2) a) What are different applications of smart system in various areas? [8]
b) Explain working of any one Micro actuator with neat diagram. [8]

Q3) a) What are the applications of portable blood analyzer? Give its
advantages. [8]

b) Explain working of magnetic micro relay with diagram. What are
applications of micro relay? [8]

OR

Q4) a) Explain working of Piezoresistive pressure sensor with neat diagram.[8]
b) Explain working principle of Piezoelectric Inkjet actuator with neat

diagram. [8]

Q5) Explain following micromachining techniques with neat diagram. [18]
a) Thermal Evaporation.

b) Sputtering.

������



��������	
 �

OR

Q6) a) Write short note on photolithography. [9]
b) What are the process-steps used in the fabrication of micro system?[9]

SECTION - II

Q7) a) What is stress & strain. Derive formula for young’s modulus. [8]
b) For a cantilever beam loaded at two locations as shown in fig. 7.b,

Draw shear force and bending moment diagrams. [8]

OR

Q8) a) Derive the equation. 
R

E

y
b =  For a beam in pure bending. [8]

b) List the assumption in the theory of torsion. [8]

Q9) a) List advantages of Finite element Method over analytical method. [8]
b) Describe in detail the steps involved in solving structural problem using

Finite Element Method. [8]

OR

Q10)a) Enlist various fields of engineering, where finite element method can
be implemented. [6]

b) For the bar, shown in figure 10.b, with length L = 1m, modulus of
elasticity E = 210 GPa, mass density ρ = 7860 Kg/m3, and cross sectional
area A = 10cm2, Determine the first two natural frequencies. Use two
elements each of length L.
Use lumped Mass matrix approach. [10]
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Q11)a) Explain working of PN junction diode with diagram. [9]
b) What are different types of rectifier. Draw and explain any one of them.

[9]
OR

Q12)a) Draw and explain Instrumentation amplifier as a differential voltage

amplifier. [9]
b) Draw and explain Wheatstone Bridge for measurement of change in

Resistance. [9]
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 3

[4164] - 584
B.E. (Instrumentation & Control)

DIGITAL IMAGE PROCESSING
(2008 Pattern) (Elective - IV) (Sem. - II)

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 indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
5) Assume suitable data, if necessary.

�����

SECTION - I

Q1) a) What are the fundamental steps involved in image processing. [8]

b) List out the characteristics of Image digitizer and explain any one in

detail. [8]

OR

Q2) Write a short note on : [16]

a) Solid state cameras.

b) Electronic image tube cameras.

Q3) a) Explain the concept of sampling and quantization. [8]

b) What is image sensing and acquisition? Explain different methods for

image acquisition. [8]

OR
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Q4) a) Define luminance, brightness, intensity, and contrast. [8]

b) Explain the image formation model. [8]

Q5) a) Explain with reference to the 2-D transform : [8]

i) Basis image ii) Separability

iii) Symmetry iv) Energy compaction

b) Explain what do you mean by DFT and DCT. Explain how DCT

used in digital image processing. [10]

OR

Q6) Write a short note on : [18]

a) Radon transform.

b) Short time Fourier transform.

SECTION - II

Q7) a) Explain in detail homographic filtering. [8]

b) Discuss image enhancement in frequency domain. [8]

OR

Q8) a) What is histogram equalization and explain it with the help of example.

[8]

b) Explain in detail image sharpening filters. [8]

Q9) a) What do you mean by image restoration? Explain the necessity of

image restoration. [8]

b) Explain how Weiner filter used for image restoration. [8]

OR

Q10)a) Explain the concept of inverse filtering in image restoration. [8]

b) Write a short note on degradation model. [8]
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Q11)Write a short notes on : [18]

a) Sobel operator.

b) Prewitt operator.

OR

Q12)a) Which are the different methods used for segmentation. Explain any

one in detail. [10]

b) Which are the different problems associated with edge detection? How

they can be overcome? [8]
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 4

[4164] - 604
B.E. (Chemical Engineering)

CHEMICAL REACTION ENGINEERING - II
(2008 Pattern) (Sem. - I)

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

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

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

�����

SECTION - I

Q1) a) Discuss in detail with help of figure, steps occurring in succession

during reaction for unreacted core model for sperical particles of

unchanging size. [8]

b) What are the various factors responsible for determination of the rate

controlling step in fluid-particle reaction? Explain each factor in detail.

[10]

OR

Q2) a) A feed consisting of 30% of 50-μ-radius particles, 40% of 100-μ-

radius particles and 30% of 200-μ-radius particles is to be fed

continuously in a thin layer onto a moving grate crosscurrent to a flow

of reactant gas. For the planned operating conditions the time required

for complete conversion is 5, 10 and 20 min for the three sizes of

particles. Find the conversion of solids for a residence time of 8 min in

the reactor. [8]
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b) Derive an controlling equations for all resistances of mixed flow of

particles of a single unchanging size and uniform gas composition.[10]

Q3) a) Discuss in detail kinetics regimes of mass transfer and reaction with

interface behaviour. [8]

b) Derive an equation for calculation of tower height for fast reaction

when straight mass transfer without reaction takes place. [8]

OR

Q4) Benzene is to be chlorinated in a tower by countercurrent contacting with a

stream of pure gaseous chlorine. The reaction is slow, elementary, and

irreversible.

C
6
H

6
 (liquid) + Cl

2
(gas) → C

6
H

5
Cl (liquid) + HCl (gas)

The reaction occurs in the liquid between dissolved chlorine and benzene.

The required assumptions are :

Constant molar density of liquid, C
T
 = constant; Constant pressure in gas

phase, π = constant; Plug flow of both streams; Small amount of dissolved

and unreacted chlorine in liquid; Low solubility of HCl in liquid; The

reaction of Cl2 with C6H5Cl to be neglected.

Derive the expression for the height of tower as a function of the system

variables. [16]

Q5) a) Explain the BET method for determination of surface area of catalyst.

[8]

b) What is void volume and pore density in case of solid catalyst? Explain

with suitable equations. [8]

OR

Q6) a) What is catalyst Poisoning explain with various types of poisons. [8]

b) The following data were obtained at 70°C for the equilibrium adsorption

of n-hexane on silica gel particles.
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Partial pressure of C
6
H

14
 in gas, atm C

6
H

14
 adsorbed, g mol/(g gel)

0.0020 10.5 × 10–5

0.0040 16.0 × 10–5

0.0080 27.2 × 10–5

0.0113 34.6 × 10–5

0.0156 43.0 × 10–5

0.0206 47.3 × 10–5

Determine the values of constants mC  and K
c
 for Langmuir isotherm

by least-square-analysis. [8]

SECTION - II

Q7) a) Derive an expression for diffusion in liquid of porous catalyst. [8]
b) Explain and derive an expression for experimental and calculated

effectiveness factor. [8]

OR

Q8) a) Write a short note on mass transfer with reaction with the help of

effectiveness factor in catalytic reactions. [8]
b) Explain Diffusion in porous catalysts with the help of suitable sketch.

[8]

Q9) The catalytic reaction A → 4R is studied in a plug flow reactor using various

amounts of catalyst and 20 lit/hr of pure A feed at 3.2 atm and 117°C. The

concentration of A in the effluent stream is recorded for the various runs as

follows : [16]

Run 1 2 3 4 5

Catalyst 0.020 0.040 0.080 0.120 0.160

Used, kg

C
A, out, mol/lit 0.074 0.060 0.044 0.035 0.029

Find a rate equation for this reaction, using the integral method of analysis.

OR
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Q10)Explain the experimental method for finding rates in case of mixed and

recycle reactors. [16]

Q11)Write a short note on : [18]

a) Staged adiabatic reactor.

b) Fluidised bed reactor.

c) Slurry reactor.

OR

Q12)a) Explain in detail design of enzyme catalysed reactor. [10]

b) Explain Michaelis-Menton Kinetics with its model parameters. [8]
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SECTION - I

Q1) a) Discuss refining of Crude Oil? [4]

b) Discuss various specifications of following petroleum products [12]

i) LPG ii) Gasoline iii) Diesel Oil

OR

Q2) Discuss in details : Vaccum distillation. [18]

Q3) Describe hydrocracking with neat diagrams. [16]

OR

Q4) Explain with sketches : Reforming. [16]

Q5) Explain in details : Atmospheric distillation. [16]

OR

Q6) What are worldwide opportunities in petroleum refining. [16]

������
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SECTION - II

Q7) a) Explain in details-Acid Refining. [12]
b) Explain : Hydro-desulphurization. [4]

OR

Q8) a) Write down safety norms in refining. [10]
b) Explain settling and moisture removal in pre-refining. [6]

Q9) a) Discuss transportation methodologies of petroleum products. [8]
b) Discuss in details : HDM. [10]

OR

Q10)What is FCC? Discuss about FCC with regenator with neat sketches. [18]

Q11)a) Write note on different catalysts used in refining. [10]

b) Write note on various additives in petroleum processes. [6]

OR

Q12)What are various steps used in pre-refining? Explain in details any two

operations. [16]
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P1437

SECTION - I
Q1) a) What is Model and what is process modeling?

b) Why develop a process model?
c) How to determine the form of the model? Give the typical form of the model?

[18]
OR

Q2) a) What are the phases involved in Model building? Explain.
b) What is the difference between the lumped parameter system & distributed

parameter system? Explain with examples.
[18]

Q3) Consider the conical water tank shown below. Write the dynamic material
balance equation for the tank. The flow rate out of the tank is proportional to
the square root of the height of water in the tank, i.e. hβF =0

. Consider the
height of water in the tank as the state variable. [16]

SEAT No. :
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OR
Q4) Consider a process that consists of two tanks in series. The feed stream to

the first tank has volumetric flow rate qi and temperature Ti. The first tank
has temperature T1 and constant volume V1. This tank receives a heating
input with rate Q = UA1(Ts – T1), where Ts is the temperature of the steam
used for heating and A1 is the surface area available for heat transfer. The
outlet stream from the first tank is used as the inlet stream for the second
tank. The second tank has temperature T2 and variable volume V2. The

outlet flow from this tank is described by q2 = Cv h  2, where h2 is the level
in the second tank. Denote A2 as the cross - sectional area of the second
tank. Assuming that V2/q1 << 1, derive the dynamic model equations
describing the second reactor level h2 and temperature T2. [16]

Q5) Develop a model for direct heated counter current rotary dryer in which
simultaneous heat & mass transfer takes place between gas phase & solid
phase. There are three zones exits in the dryer. [16]

OR
Q6) The following diagram shows the scenario of an evaporating pool of volatile

liquid. [16]

This typical of an accidental spill from storage facility. Develop the problem
description. You should consider the key issues of
a) The modeling definition.
b) Assumptions.
c) Principle balance volume of the system.
d) The key data might be needed.
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SECTION - II
Q7) Develop a dynamic model for binary system using continuous distillation

column. [18]
OR

Q8) Develop a model for multicomponent distillation column. [18]

Q9) Consider an adiabatic (insulated) CSTR shown in the Figure below. The
reacting mixture can be considered to be liquid of constant density and
constant heat capacity. The reactor converts a species A into products. The
reaction is exothermic with a heat of reaction equal to - ΔH. The rate of
consumption is described by the following 2nd - order reaction kinetics:

Write down the dynamic mass, mole and energy balance for the adiabatic
CSTR. [16]

OR
Q10) The dynamics of a continuous stirred tank reactor (CSTR) with constant

volume and the following series - parallel reactions in presented below :

ZYB
YXB
XBA

k

k

k

⎯→⎯+

⎯→⎯+

⎯→⎯+

3

2

1
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Analyse the degrees of freedom and choose a natural set of specifications.
Develop the model. Consider the non - isothermal case and the case  of a
cooling system for the reactor which helps to maintain a constant temperature.

[16]

Q11) What is process simulation? Write approaches for simulation. Explain each
with suitable example. [16]

OR
Q12) a) What are the limitations of mathematical models?

b) List out the softwares available for simulation of process plant. Explain
any one in detail.

[16]
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SECTION - I

Q1) a) Define the following terms with three examples of each. [10]

i) Commercial and non commercial energy.

ii) Primary and secondary energy.

iii) Renewable and non renewable energy.

b) What is energy conservation and state its importance. [8]

OR

Q2) a) Explain the role of energy manager in the process industries. [6]

b) State second law of thermodynamics and explain. [6]

c) Classify the types of energy available on earth. [6]

Q3) a) Enlist three basic types of steam traps. Explain thermo static trap in

detail. [8]

b) Discuss the selection of steam traps and its effect on energy

consumption. [8]

OR

������



���������� 	

Q4) a) Discuss the functions of insulation in detail. [6]
b) What is co-generation? Explain the importance co-generation in sugar

industries. [10]

Q5) a) How and where the energy losses can be minimised in a distillation
column? [8]

b) State the practical applications for the use of thermodynamic analysis
to improve energy efficiency. [8]

OR

Q6) a) Draw a mixing equipment and explain in detail the ways to reduce the
energy losses. [8]

b) Explain the procedure of thermodynamic analysis of any process
equipment. [8]

SECTION - II

Q7) a) Explain significance of pinch. [6]
b) Explain the checklist for energy conservation in furnaces and boilers.

[10]

OR

Q8) a) Explain advantages of pinch technology. [6]
b) Enlist the checklist for energy conservation in heat exchangers. [10]

Q9) a) Draw the figure of tripple effect evaporator and explain opportunities
for energy conservation. [8]

b) Explain the role of equipment manufacturer. Take an example of an
yourself and explain with suitable example. [8]

OR

Q10)a) Explain the importance of good housekeeping in an industry as a

measure of energy conservation. Explain it in detail. [8]

b) Define the term energy audit along with its types. Differentiate between

its types. [8]
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Q11)a) Distinguish between batch and continuous process with suitable

examples. [6]

b) Write short note on waste heat utilisation for energy conservation in

process industries. Give suitable examples. [12]

OR

Q12)a) Explain the importance of automation in the process industries. Explain

how it plays a important role in energy conservation. [8]

b) Write short note on following : [10]

i) Future energy saving.

ii) Process design for energy conservation.
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SECTION - I

Q1) a) Explain the importance of safety in chemical process industry. [8]

b) What are the ingredients of successful safety program. Draw a neat

sketch and explain. [8]

OR

Q2) Explain the three types of Chemical Plant Accidents. Discuss one of the

significant disasters. [16]

Q3) a) Explain the importance of industrial hygiene. What are the government

regulations related to industrial hygiene? [8]

b) How will you estimate worker exposures to toxic vapors. [8]

OR

Q4) Discuss the identification and evaluation of industrial hygiene. [16]

Q5) a) Distinguish between fire and explosion. Explain fire triangle. [10]

b) Define Ignition and Autoignition temperature, Fire Point. [8]

OR

������
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Q6) a) Discuss in detail Flammability Characteristics of Liquids and Vapours.

[10]

b) What is confined explosion and unconfined explosion? [8]

SECTION - II

Q7) a) Discuss how flammable and toxic chemicals are stored and handled.[8]

b) What are various types of reliefs? [8]

OR

Q8) Discuss in detail “Concepts to Prevent Fires and Explosions”. [16]

Q9) a) Explain the procedure of Hazards and Operability Studies. [8]

b) Give the details of Review of probability theory for Risk assessment.

[8]

OR

Q10)Explain briefly : [16]

a) Process Hazards Checklists.

b) Revealed and unrevealed failure.

Q11)Write short notes on : [18]

a) Role of computers in safety.

b) Hazard models and risk data.

OR

Q12)a) Discuss the Emergency shutdown systems. [8]

b) How are disasters tackled? Explain the plan for emergency. [10]
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SECTION - I

Q1) a) Discuss in detail current status of food products from vegetables and

beverages in India. [8]

b) Define and explain in detail different characteristics of foods. [10]

OR

Q2) a) What is the effect of food processing on nutritional properties? [8]

b) What is the role of dairy industry in Indian food industry? Explain

with examples. [10]

Q3) a) What is cleaning of food? Give the types with advantages and

disadvantages. [8]

b) What is the difference between sorting and grading? Explain the various

methods. [8]

OR

Q4) a) Explain the principles involved in degradation and prevention of foods.

[8]

b) Discuss in detail control atmosphere storage for food grains and

vegetables. [8]
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Q5) a) Why is pasteurisation carried out on milk? What effect does it have on
nutritive value, flavour, micro-organisms and on enzymes present in
milk? [8]

b) What is sterilization? What are different methods of sterilization? [8]

OR

Q6) a) Explain the various methods of filtration of oil. [8]
b) Explain free fatty acids removal from oils. [8]

SECTION - II

Q7) a) Explain manufacturing of beverage with flow chart. [8]
b) What are the various operations and equipments involved in fruit process

industry? [8]

OR

Q8) a) Give the classification of beverages and explain in detail the
manufacturing process of non-carbonated beverages. [8]

b) Explain manufacturing of squash with flow diagram. [8]

Q9) a) Explain in detail size reduction equipments generally used in food
industries and effect of size reduction on food quality. [8]

b) What is hot air dehydration? Why it is important in food processing?
[8]

OR

Q10)a) Describe Extrusion with effect on foods. [8]
b) Explain the theory of hot oil frying. [8]

Q11)Write a short note on : [18]
a) Enrobing operation.
b) Food Packaging.
c) Coating.

OR

Q12)a) Discuss desirable properties of packing materials. [10]
b) Discuss in detail what are the various materials required for handling

food materials in food industry. [8]
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SECTION - I

Q1) a) Describe Mobile Electrolyte Alkaline Fuel Cell and Static Electrolyte
Alkaline Fuel Cell. [12]

b) Compare between Battery Electric Vehicles and Fuel Cell Electric
Vehicles. [6]

OR

Q2) a) What does fuel cell indicates? 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. [14]

b) Give advantages and disadvantages of Fuel Cell Technology. [4]

Q3) Gibbs free energy for the formation of water vapor is – 54.635 cal/mole at
STP condition. 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. Calculate : [16]
a) Standard open circuit potential.
b) Open circuit potential at the operating conditions.
Faraday’s constant is 96487 J/V.mol.
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OR

Q4) a) 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
vapour are 95,70 and 55 C/sm2. atm respectively. Calculate
concentration overpotential across cathode and anode. [8]

b) Calculate fuel utilization factor, air ratio, power output and fuel efficiency
of SOFC using following data [8]

Average current density : 14 A/m2

Active anode surface area : 0.2 m2

Fuel Flow rate : 25 mol/h

Fuel Composition : H
2
 85% and CO 15%

Air Flow rate : 20 mol/h

Output Potential : 230 V

Lower Heating Value of fuel : 30000 kcal/kg

Q5) What is the importance of Nernst equation? Derive Nernst equation for

calculating open circuit potential of SOFC using H
2
as a fuel and O

2
 as an

oxidize. [16]

OR

Q6) a) Explain various methods for production of Hydrogen. [8]

b) Explain schematically the working principle of SOFC and give

advantages and drawbacks of SOFC. [8]

SECTION - II

Q7) a) Explain the mechanism of oxidative reforming of methane. [9]
b) What are the advantages and limitations of direct oxidation of

hydrocarbons? How these limitations can be removed? [9]

OR
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Q8) a) Illustrate and compare between planar and tubular design of SOFC.[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

1.8m. [8]

b) Calculate mole fraction of defect at 200 and 1100°C. Defect energy is

75 kJ/mol. Comment on the significance of results. [8]

OR

Q10)a) Design a planner SOFC to generate 250 kW power for ethanol as a

fuel. [8]

b) What is steam reforming? What are the advantages of internal steam

reforming? [8]

Q11)a) What is three phase boundary (TPB)? Explain the mechanism of charge

transfer in TPB. [8]

b) What are the recent advancements in the materials of anode, cathode,

and electrolyte and interconnect? [8]

OR

Q12)Explain the design of typical direct ethanol SOFC considering following

aspects : [16]

a) Catalyst, b) Structure,

c) Reactions and d) Exit gas characteristics.
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SECTION - I

Q1) a) Describe the components of analog instruments. [8]
b) How is communication and networking implemented in digital control

systems? [8]

OR

Q2) a) What are the various methods of starting a d.c motor? [8]
b) Write a short note on Ward Leonard method of speed control. [8]

Q3) a) Explain in detail the principle, construction and working of a Resistance
Temperature Detector (RTD). [8]

b) Write a note on LVDT for pressure measurement. [8]

OR

Q4) a) Explain the construction and working of an ultrasonic level gauge. [8]

b) How will you measure the pH of a solution using pH meter? Give the
working of the same. [8]
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Q5) a) What do you understand by process control? Explain the various lags

involved in a system. [6]

b) Explain feedback control system with the help of a neat diagram. [6]

c) With help of neat sketch explain the proportional, derivative and integral

modes of a PID controller. [6]

OR

Q6) a) What are Servo and Regulatory control problems? [6]

b) Find the overall transfer function of the following system : [6]

c) Define following with help of  neat diagrams : Decay Ratio, Rise Time,

Response Time. [6]

SECTION - II

Q7) a) Discuss the need of Automation and Process Control in Custody Transfer-

Provide suitable example as well. [6]
b) Develop the mathematical expressions of two non-interacting tanks

placed in series. Discuss the dynamics of the system. [8]
c) Write a short note on Controller Tuning. [4]

OR

Q8) a) Describe with proper sketch the feed-back control scheme for a binary

distillation column. [6]

b) Crude and water are to be separated based on their differences in density.

Develop a programmable logic control (PLC) algorithm for this

important process. [6]

c) Discuss the merits and usefulness of Feed-forward and Feed-back

Control loops. [6]
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Q9) a) Explain Cascade Control Scheme with help of a suitable example. [8]

b) With help of neat sketch explain the principle of operation of Turbine

Flow Meter. Discuss its applicability and limitations. [8]

OR

Q10)a) With help of block diagram explain dynamic positioning of Floating

Vessels in deep sea operations. [10]

b) Discuss the type of Controllers to be used for following : [6]

i) Pressure control.

ii) Flow control.

iii) Level control.

Q11)a) With help of field examples give overview of current methods for

intervention on subsea production, flow and process control. [8]

b) Write short notes on : [8]

i) Sub-Sea Valves and Actuators.

ii) Emergency Shutdown System.

OR

Q12)a) Discuss the working principle of Multiphase flow meter. Highlight

important characteristics of ideal Multiphase flow meter. Name any

four commercial variants. [10]

b) Discuss in brief direct hydraulic, piloted hydraulic and electro-hydraulic

multiplex control system. [6]
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SECTION - I

Q1) a) Draw a neat labeled diagram of the overall refinery flow. [4]
b) Write a note on the composition of crude oil. [8]

c) Explain the terms : [6]
i) Octane number.
ii) Conradson Carbon Residue.
iii) Flash point.

OR

Q2) a) Write a note on the middle distillate fuels. [8]
b) What do you understand by True Boiling Point distillation (TBP)?

Explain. [6]
c) Give the significance and the uses of butane which is obtained as a low

boiling product in the refinery. [4]

Q3) a) Give the need for desalting of crude oil. Draw a neat labeled diagram
of a single stage desalting process. [8]

b) Explain in brief the process of distillation in Atmospheric Topping
Unit (ATU). [8]
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OR

Q4) a) Explain how vacuum is maintained in the vacuum distillation unit. [8]

b) Write a note on the auxiliary equipment used in ATU and VDU. [8]

Q5) a) Write a note on the various methods of decoking. [8]

b) With the help of a neat labeled diagram, explain the working of a fluid

catalytic cracking (FCC) unit. [8]

OR

Q6) a) Write a note on the expanded bed hydrocracking process. [8]

b) Write a note on the hydrocracking catalysts. [8]

SECTION - II

Q7) a) Compare the hydrofluoric acid process and the sulphuric acid process

for alkylation. [8]

b) Explain the important reactions that take place in a catalytic reformer.

[8]

OR

Q8) a) Explain and give the significance of isomerization process. [8]

b) Write a note on the alkylation catalysts. [8]

Q9) a) Discuss the process of phenol extraction used in treating of lubes. [8]

b) What is dewaxing? Discuss any one of the commercial dewaxing

processes. [8]

OR

Q10)a) Explain in brief the various processes that enhance the characteristics of

lube oil. [8]

b) Discuss the typical propane deasphalting unit. [8]
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Q11)a) Discuss the various reactions that take place during the production of

hydrogen by steam reforming. [10]

b) Discuss the recovery of hydrogen by adsorption process. [4]

c) Draw a neat labeled diagram of the once-through Claus process for

sulphur recovery. [4]

OR

Q12)a) How is atmospheric pollution in refineries controlled? [6]

b) Give the necessity of product blending. Explain in brief about the

parameters to be considered in the octane number blending process. [8]

c) Draw a neat diagram of line blending process. [4]
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B.E. (Petrochemical)

ELEMENTS OF FLUIDIZATION ENGINEERING
(2008 Course) (Sem. - I) (Elective - I)

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) 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 table is allowed.
6) Assume suitable data, if necessary.

�����

SECTION - I

Q1) a) With help of neat sketches explain the Fluidization process. [6]
b) Explain the liquid like behavior of fluidized bed with help of neat

diagram. [6]
c) Write a short note on Quality of Fluidization. [4]

OR

Q2) a) Write the mathematical expression of flow through packed bed. From
the base model derive the formula to obtain minimum fluidization
velocity in case of a Fluidized Bed. [8]

b) Discuss the effects of Temperature and Pressure on Fluidized Bed. [8]

Q3) Calculate the minimum fluidizing velocity u
mf

 for a bed of microspherical
catalyst of wide size distribution ranging from 0 to 260 μm. Compare the
calculated value with the experimentally obtained value of u

mf
 = 2.6 cm/s.

Data : [18]
Solids : ρ

s
 = 1.83 g/cm3, ε

mf
 = 0.45

Gas : ρ
g
 = 1 × 10–3 g/cm3, μ = 1.7 × 10–4 g/cm.s.

Size frequency distribution :

d
p
 (mm) 5 8 10 12 14 15 16 17 18 20 22 24 9.5

p(cm–1) 5 13 23 45 95 135 145 115 88 50 22 12 1

������
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OR

Q4) a) Write a short note on Geldart’s classification of particles and their

important characteristics. Provides suitable examples as well. [10]

b) Explain the need for providing distributor in fluidized bed. Name four

different types of distributors often used in industrial scale. [8]

Q5) a) Discuss important characteristics of Multiphase Meters. Name five

industrially important multiphase meters and explain operating principle

of any one of them with help of suitable example. Provide neat sketches.

[8]

b) Discuss important assumptions of Kunii Levenspiel model. Explain

the model with help of suitable example. [8]

OR

Q6) Write short notes on : [16]

a) Davidson Bubble.

b) Coalescence and Splitting of Bubbles in a Densed Bed.

c) Circulating Bed Fluidized bed.

d) Disadvantages of Fluidized Bed.

SECTION - II

Q7) a) Discuss the information needed for designing a fluidized bed. Explain

all of them. [8]

b) With help of mathematical expressions explain gas interchange between

bubble and emulsion phase. [8]

OR

Q8) a) What are different variables affecting heat transfer rate in fluidized bed-

Explain in brief. [8]

b) With help of neat sketches explain operations of various types of

Fluidized Bed Dryers. [8]



���������	 �

Q9) a) Discuss the Reactor model for Fine Particle Bubbling Bed. [9]

b) In a fluidized bed, mixing is combined effort of plug flow and mixed

flow mode- Explain with help of neat diagram. [9]

OR

Q10)a) Write a short note on conversion of gas in Catalytic Reaction in a

Fluidized Bed Reactor. In this context highlight measures of reaction

rate and reactor performance. [6]

b) Write short notes on Sintering and Agglomeration. [6]

c) Write a short note on Slugging fluidized bed. [6]

Q11)a) With help of neat sketches explain operation of a Fluidized Bed Reactor

for Polymerization. [8]

b) Discuss Fluidized bed operation for Combustion of Coal, provide

suitable sketches. [8]

OR

Q12)Write short notes on : [16]

a) Ranz-Marshal Correlation.

b) Fluidized bed Catalytic Cracking.

c) Scale up of fluidized bed reactors.

d) Free board Region and its usefulness.
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 3

[4164] - 661
B.E. (Petrochemical Engineering)

NATURAL GAS TECHNOLOGY
(2008 Pattern) (Elective - II) (Sem. - I)

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

1) Answer Q.No.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) Assume suitable data, if necessary.
5) Figures to the right indicate full marks.
6) Use of logarithmic table slide rule and electronic pocket calculator is

allowed.
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SECTION - I

Q1) a) Discuss the oil reserves and gas reserves with respect to production
and utilization. [8]

b) Describe the origin of natural gas. [8]

OR

Q2) a) Discuss bacterial gas reservoirs. [8]
b) Give the Indian Scenario of natural gas and refining. [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) Elaborate on heating value of natural gas. [4]

OR

Q4) a) Discuss the phase diagram of a reservoir fluid. [8]

b) Elaborate on estimation of surface tension of liquid hydrocarbon in
the natural gas. [6]

c) Draw phase diagrams of a dry gas and a wet gas showing conditions

in the reservoir as well as at the surface and describe the same in brief.[4]

������
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Q5) a) Elaborate on hydrate structures (diagrams are not necessary). [6]

b) Explain in detail predicting hydrate formation equilibria chart method.

[6]

c) Write a short note on water content of natural gas. [4]

OR

Q6) a) Discuss kinetics of hydrate formation. [6]

b) Explain in detail hydrate prevention. [6]

c) Write a short note on hydrate formation during drilling. [4]

SECTION - II

Q7) a) Explain in detail dehydration of natural gas by absorption. [8]

b) Give different properties of a suitable solvent. [8]

OR

Q8) a) Describe with flow sheet refrigeration cycle by expansion turbine for

natural gas. [8]

b) Explain in detail removal of nitrogen, helium and mercury from natural

gas. [8]

Q9) a) Discuss LNG transport chains. [6]

b) Explain with flow sheet natural gas liquefaction using TEALARC

process with one pressure level. [6]

c) Write a short note on pipeline transport systems. [6]

OR

Q10)a) Explain in detail construction and working of centrifugal compressor.[6]

b) Elaborate on existing LNG terminal in India. [6]

c) Discuss safety precautions for natural gas pipeline. [6]
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Q11)a) Describe with flow sheet Fisher-Tropsch synthesis process. [8]

b) Write a short note on : [8]

i) Thermal coupling process.

ii) Oxidative coupling process.

OR

Q12)a) Describe with flow sheet routes for the chemical conversion of methane.

[8]

b) Write a short note on natural gas storage. [8]
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 3

[4164] - 668
B.E. (Petrochemical Engg.)

RENEWABLE ENERGY SOURCES
(2008 Pattern) (Elective - III) (Sem. - II)

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) 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 table is allowed.
6) Assume suitable data, if necessary.
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SECTION - I

Q1) a) What are the current problems related to Energy in India and world?[6]

b) Discuss the potential of different forms of Renewable energy and which

renewable energy is more prominent and why? [6]

c) Discuss advantages and disadvantages of Non-Conventional Energy

sources. [4]

OR

Q2) a) Discuss the current availability of non conventional energy resources

in India. [8]

b) What are different difficulties in getting energy from different Renewable

Energy sources? [8]

Q3) a) Discuss in details about four different types of solar collectors

(Concentrator) with neat sketches. [8]

b) Write in details about the process of Solar Desalination with neat sketch.

[8]

OR
������
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Q4) a) Discuss with principle and working with neat sketch about solar space

heating and cooling. (Minimum two diagrams). [10]

b) Write in details about the Solar Industrial heating systems with neat

sketch. [6]

Q5) Composition of soybean oil is given below : [18]

C16 : 0 = 10.5%, C18:0 = 4.1%, C18:1 9 = 22.5%, C18:1 11 =1.6%,

C18:2 9, 12 = 53.6% and C 18:3 9, 12, 15 = 7.7%

C18: 1 9 signifies an 18 carbon fatty acid chain with one double bond

located at carbon 9.

Calculate amount of methanol required for trans-esterification of 1.2 lit of

this soybean oil, if 80% excess methnaol based on soichometric requirement

needs to be used for complete conversion.

Assume density of soybean oil to be 0.913 and that of methanol be 0.8 kg/lit.

If overall 92% conversion be achieveable, calculate mass of biodiesel and

glycerol produced. Consider 8% of vegetable oil used undergoes

saponification in presence of homogeneous NaOH catalyst.

OR

Q6) a) Name various types of biomasses avaialable in India. [4]

b) With help of schematic diagram explain the concept of biorefinery

with special emphasis on the thermal and chemical processes involved.

Also point out the different products achievable. [10]

c) Write a short note on alcoholic fermentation. [4]

SECTION - II

Q7) a) Name the major locations in India where wind energy is utilized. [4]

b) With help of neat diagram explain various parts of wind turbine

generator units. [10]

c) Compare advantages and disadvantages of wind energy. [4]

OR
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Q8) a) How energy of waves can be captured - in this context discuss the

design feature of helical turbine. [6]

b) What is OTEC? Discuss the priciple of operation of any OTEC cycle.[6]
c) Discuss the major challenges faced by OTEC technology. Highlight

how the commercial feasibilty of OTEC can be increased. [6]

Q9) a) What do you understand by Geothermal energy? What are geothermal

fields? [6]

b) Describe various energy extraction technologies used with hydrothermal

(geothermal) resources. [10]

OR

Q10)a) Comment on origin and distribution of geothermal energy. [6]

b) Explain the process of liquid dominated (wet steam) system of

geothermal energy extraction with neat sketch. [10]

Q11)a) Discuss the importance of storage of electrical energy. Name different

types of cells can be utilized. Discuss operation of any one of the cell.[8]

b) With help of schematic diagram explain the principle of operation of

Fuel Cells. Comment on Cathode, Anode and the type of Electrolytes.

[8]

OR

Q12)a) Discuss the advantages and disadvantages of fuel cells. Cite the

applicability of the Fuel Cells. [8]

b) Name various types of fuel cells often used and compare between them

based on types of electrolytes employed, operating ranges, fuel types

and the oxidants utlized. [8]
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 4

[4164] - 670
B.E. (Petrochemical)

CATALYST SCIENCE AND TECHNOLOGY
(2008 Course) (Elective - IV) (Sem. - 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 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) a) What is adsorption isotherm? Write down important assumptions of

Langmuir Adsorption Isotherm and obtain its mathematical expression.

[6]

b) With the help of neat sketch explain how catalyst changes reaction

pathways. [6]

c) Write a short note on homogeneous catalysis. [4]

OR

Q2) a) Discuss the important characteristics of Industrial Catalyst. [4]

b) Differentiate between Physical Adsorption and Chemisorption. [6]

c) Define: Active Site, Functionality, Turnover Frequency. [6]

Q3) a) Name various means and ways by which a catalyst can be deactivated

- discuss all of them. [6]

b) For the dual functional catalyst, following gas phase reaction : [10]

A + B → Products
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where, A and B are adsorbed independently on different sites (i.e. dual

functionality) and the reaction is between adsorbed A with adsorbed B

molecules. Derive the rate expression considering Langmuir-

Hinshelwood mechanism in terms of partial pressure of the respective

components.

Consider products are not adsorbed appreciably. If some inert gas

Helium is also present, this is also strongly adsorbed on the surface,

write down the modified rate expression.

OR

Q4) a) Differentiate between Langmuir - Hinshelwood Model and Rideal

Model of Catalytic reaction. [6]

b) Discuss the stepwise procedure of Catalytic reaction. Highlight the

importance of rate limiting step in this context. [6]

c) Write a short note on Poisoning of Metallic Catalysts. [4]

Q5) a) What are catalyst support? Discuss their important characteristics. With

help of neat diagram explain the Monolith Support. [6]

b) Name four different methods of Catalyst Synthesis. Explain any of

the method in details. [8]

c) Write a short note on Promoters. [4]

OR

Q6) a) An 15.7 gm of imported hydrogenation catalyst when studied with N2

adsorption reveals the following information : [12]

Pressure (mm Hg) 6 70 110 240 380 452

Vol. ads. ( cm3) 68 147 172 215 267 318

The volumes obtained at 0°C and 1 atm pressure. Estimate the surface

area of the catalyst.

Data: Density of liquid N
2
 at -195.8°C is 0.808 g/cm3
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b) With a specially designed catalyst of 201.75 gm following data

obtained : [6]
Vol. of Hg displaced by the sample = 113.8 cm3

Vol. of Helium displaced by the sample = 98.5 cm3

Calculate the pore volume and porosity of the catalyst particle from

these information.

SECTION - II

Q7) a) What are Zeolites? Highlight their important characteristics. Discuss

the shape selectivity of Zeolites and their industrial applications in

details. [8]
b) Explain Fouling, Coking and Carbon Deposition in Catalyst, also

discuss various methods of Regeneration. [8]

OR

Q8) a) What are the sources of acidity in catalyst surface? Discuss the method

of determination of acid strength. [8]
b) Discuss with help of suitable diagram Sintering, Mobility and

Redispersion in case of supported metal catalysts. [8]

Q9) a) With help of neat diagram discuss Fluidized Catalytic Cracking with

proper emphasis on the catalyst used, operating condition, reaction

time and regeneration of catalyst. [8]
b) Discuss the industrial process of hydrodesulfurization operation. Give

schematic diagram of the reactor. Highlight the operating condition as

well. [8]

OR

Q10)a) Write a short note on multiphase catalysis for processing of

hydrocarbons. In this context highlight the reaction engineering aspects

as well. Name various types of reactors often employed. [10]

b) Why vegetable oil need to be hydrogenated? With help of neat diagram

explain the operation as done industrially.  [6]
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Q11)a) Describe the process on manufacture of phthalic anhydride. Provide

the detailed kinetics and Thermodynamics of the process. What are the

by-products of the process, how can these be minimized. Discuss reactor

configuration along with neat diagram. [10]

b) Draw a schematic diagram of ammonia reactor, discuss all technical

aspects associated with the design of the reactor. [8]

OR

Q12)Write Short Notes on (any four) : [18]

a) Multitubular Catalytic Reactor

b) Catalytic Reformer

c) Fischer - Tropsch Synthesis

d) Methanol Synthesis Reactor

e) Styrene Manufacture from Ethylbenzene
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 3

[4164] - 678
B.E. (Polymer)

FIBER TECHNOLOGY
(2008 Pattern) (Sem. - I) (Elective - I)

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

1) Answers to Section - I and Section - II should be written in separate answer
book.

2) Solve 3 questions from Section - I and 3 questions from Section - II.
3) Neat diagrams should be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
6) Use of electronic pocket calculator is allowed.
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SECTION - I

Q1) a) Briefly explain the unique properties of Synthetic compared to Natural

Fibers? [9]

b) What is the significance of polymerization step in fiber manufacture?[3]

c) Enlist the important points to be considered in production of PET by

continuous process. [6]

OR

Q2) a) With suitable flow diagram explain the important operations in the

production of polyester filament yarn. [6]

b) What are the molecular requirements the given polymer should possess

in order to convert it into fiber? [6]

c) Define the following terms - fiber, tenacity, denier, filament, yarn,

staple fiber [6]
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Q3) a) Explain the effect of high speed spinning on the fiber morphology.[6]
b) What are the functions of pre-filtration device that has been placed

between static mixer and manifold in case of melt spinning operation.

[5]

c) Briefly explain the role of spin pack and spinneret in fiber forming

operation. [5]

OR

Q4) a) Explain in brief H4S and FDY spinning processes of Spin Draw

technique. [8]

b) What are various techniques of Solution Spinning? Explain any one

in detail. [8]

Q5) a) Enlist various post-spinning operations in fiber formation. [4]

b) What are the various factors affecting friction generated during

manufacturing fiber? Explain any one in detail. [8]

c) Explain the importance of stretching/drawing stage in fibers. [4]

OR

Q6) a) What are the major constituents of spin finish used in fiber? Briefly

explain their significance. [8]

b) What do you understand by Draw Warping? What are its advantages?

[8]

SECTION - II

Q7) a) Write a short note on Crystal Defect model in fibers. [6]

b) Compare between Crush Cutting and Stretch Breaking Converters used

for converting polyester tow into tops. [6]

c) Explain the Heat setting step and its effect of staple fiber. [6]

OR
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Q8) a) Write a short note on Transitions in Fiber Structure. [6]

b) Explain in detail One step continuous plant for melt spun staple fiber

production. [7]

c) Comment on Chain folding and Fiber annealing. [5]

Q9) a) What are the various methods of Mass Colouration of Polyester? Explain

any one in detail. [10]

b) Why is it difficult to dye PP fibers? What are the various modifications

carried out to make dyeable PP? [6]

OR

Q10)a) Explain Chips Dyeing technique used for Mass colouration of Nylon.

[6]

b) What are the factors those make polyester fibers difficult to dye? [4]

c) Write a short note on Carrier dyeing technique used for polyesters. [6]

Q11)a) Explain the necessity of modifying synthetic fibers. [6]

b) Write a short note on Hydrophilic Polyester. [7]

c) Enlist applications of flame retardant synthetic fibers. [3]

OR

Q12)a) Enlist the important tests performed for checking quality of filament

yarns and staple fibers. Explain any one in detail. [8]

b) Write a short note on Hydrophilic Acrylic fibers. [8]
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 3

[4164] - 680
B.E. (Polymer)

POLYMER REACTION ENGINEERING
(2008 Pattern) (Sem. - I) (Elective - I)

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) 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) a) Explain the distinctive features of Polymerization Reaction Engineering.

[8]

b) Explain the role of residence time distribution and the concentration

history in Polymerization reaction. [8]

OR

Q2) a) Explain the following quantities to be used in the Characterization of

Long Chain Molecules : [12]

i) Weight Fraction,

ii) First moment of Pj’s

iii) Number Average Degree of Polymerization

iv) Weight Average Degree of Polymerization

v) Number Average Molecular Weight

vi) Weight Average Molecular Weight

b) Explain the role of change in viscosity in Polymer reaction Engineering.

[4]
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Q3) a) Discuss all the mechanism steps to be used in Free radical polymerization

with one suitable example. [6]

b) Derive the necessary equation of the rate of Initiation (ri) in terms of

Initiator concentration [I]. [6]

c) Discuss and Derive the necessary relationship giving the effect of

Perfectly Mixed Flow Reactor on Instantaneous Number Degree of

Polymerization for carrying out Free-radical Polymerization. [6]

OR

Q4) a) Derive the necessary expression for Instantaneous Fractional Degree

of Polymerization and Instantaneous weight Degree of Polymerization

by using Ionic polymerization. [12]

b) Discuss in detail all technical conclusions from Free Radical Kinetics

Studies. [6]

Q5) a) Discuss the advantages of Emulsion polymerization and give at least

four polymer names to be produced via emulsion techniques. Explain

the role of Critical Micelles Concentration in Emulsion Polymerization

techniques. [12]

b) Write a note on Aqueous Emulsifier Solutions. [4]

OR

Q6) Describe the Three Stages of Emulsion Polymerization needed to understand

the kinetics. Discuss kinetics of Emulsion polymerization and give at least

two polymer names to be produced via emulsion techniques. [16]

SECTION - II

Q7) a) Draw process flow sheet for the production of PET and explain the

process in detail. [9]

b) Describe in detail VK Tube Reactor for the synthesis of Nylon6. [9]

OR
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Q8) Describe with neat process sheet the reactor systems used for PVC, HDPE

polymers. [18]

Q9) a) Write a note on gel effect in step growth polymerization. [8]

b) Discuss the effect of reaction conditions on the viscosity build up in

free radical polymerization. [8]

OR

Q10)Discuss in detail the Chiu’s Model to explain the effect of diffusion at high

conversion on the rate constant in Step Growth polymerization. [16]

Q11)a) Write a short note on Reactor Selection for carrying out polymerization

reaction. [8]

b) Explain the reactor design in terms of following factors Polymerization

Mechanism, Stoichiometric Factors, Thermodynamics Factors, and

Transport Limitations. [8]

OR

Q12)a) Write in detail about the process control strategies in Continuous

polymerization process. [8]

b) Discuss the choice between batch and continuous reactor for

polymerization process. [8]
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Total No. of Questions : 12]
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[Total No. of Pages : 3

[4164] - 682
B.E. (Polymer)

SURFACE COATINGS AND ADHESIVES
(2008 Pattern) (Sem. - I) (Elective - II)

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

1) Answers to Section - I and Section - II should be written on separate answer
book.

2) Solve 3 questions from Section - I and 3 questions from Section - II.
3) Neat diagrams should be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
6) Use of electronic pocket calculator is allowed.
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SECTION - I

Q1) a) What are the various ingredients present in paint formulation? Explain

their significance in formulation. Give atleast one example of each

ingredient. [12]

b) Explain in detail the film formation phenomena in case of paint. [6]

OR

Q2) a) Explain the following terms - Varnish, Enamel, Lacquer. [6]

b) Write a short note on classification of oils used in surface coatings.[5]

c) What are the molecular features those are necessary in surface coatings

to achieve Exterior durability, Adhesion and Corrosion resistance. [7]

Q3) a) Differentiate between Decorative paints and Industrial paints. [8]

b) Write short note on Water-based paints and Alkyd resins. [8]

OR
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Q4) a) What are the various methods of application of paint? Explain them in

brief. [8]

b) Write a short note on Polyurethanes Paints and Acrylic Paints. [8]

Q5) a) Comment in detail on health and safety aspects related to paint industry.

[8]

b) Write short notes on testing of paint for Density, Consistency, and

Viscosity. [8]

OR

Q6) a) Write short note on testing of paint for mechanical properties and optical

properties. [10]

b) Explain in detail how paints are manufactured. [6]

SECTION - II

Q7) a) Explain in detail Mechanical Interlocking theory in adhesives. [9]

b) Write a short note on Work of Adhesion, and explain its significance.

[9]

OR

Q8) a) Explain in detail Wettability theory of adhesion. [10]

b) Briefly explain several steps involved in adhesive bonding process.[8]

Q9) a) Explain in detail the Classification of Adhesives. [8]

b) Write a short note on Epoxy based adhesives. [8]

OR

Q10)a) Write a short note on Solvent and Emulsion based adhesives. [8]

b) Explain in detail various adhesives formulations based on Polyurethane.

[8]
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Q11)a) With neat sketches briefly explain Shear and Tensile stresses in adhesive

joint. [5]

b) Enlist the factors on which adhesive joint depends. [5]

c) Explain in detail the importance of surface preparation in adhesive

joint. [6]

OR

Q12)a) What is the role of cleavage and peel stresses in adhesive joint design?

[6]

b) What are the various tests carried out for evaluation of adhesive

performance? Explain any one in detail? [10]
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[4164] - 695
B.E. (Computer Engineering)

DESIGN AND ANALYSIS OF ALGORITHMS
(2008 Pattern) (Sem. - I)

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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SECTION - I

Q1) a) Define asymptotic notations. Explain their significance in analyzing
algorithms. [5]

b) Write the recurrence relation for quick sort. Compare its time
complexity with brute force sorts. [3]

c) Explain general strategy of Greedy Method with the help of its control
abstraction for the subset paradigm. Write an algorithm which uses
this strategy for solving the Knapsack problem. [10]

OR

Q2) a) Write a note on Mathematical Induction and how it can be used to
prove that an algorithm is correct. [5]

b) What is divide and conquer strategy? Write an algorithm for Merge
Sort. State its time complexity. [6]

c) Explain the Greedy Kruskal’s minimum spanning tree. Compare this
with Greedy Prim’s method. [7]

Q3) a) A problem of allocating n units of resources to r projects is given. The
net profit N(i, j) is obtained when j, 0 < = j < = n, units of the resource
are allocated to project i. For a maximum total net profit the resources
must be optimally distributed to the r projects. Formulate this problem

as an r + 1 stage graph problem. [6]
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b) What is the Optimal Binary Search Tree problem? Explain how
principal of optimality holds for this problem. Also explain how it is
solved using dynamic programming. [10]

OR

Q4) a) For a directed graph the edge length matrix is given below. Solve the
Travelling Salesperson Problem for this 4 city graph using Dynamic
Programming method. What will be the time complexity for an n city
TSP problem solved using this method? [7]

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

0101520

50910

613012

8890

b) What is the Flow Shop Scheduling problem? Explain how principal
of optimality holds for this problem. Also explain how it is solved
using dynamic programming. [9]

Q5) a) Explain the difference between FIFO and LC Branch and Bound
solution to 0/1 Knapsack. [10]

b) Write a backtracking algorithm for m Graph coloring. [6]

OR

Q6) a) Compare the Backtracking method with a depth first search technique.
How is Hamiltonian Cycles problem solved using Backtracking? [8]

b) Write the control abstraction for LC-Search. Explain how Traveling
Salesperson problem is solved using LCBB. [8]

SECTION - II

Q7) a) Differentiate between “polynomial” and “nondeterministically
polynomial”. [2]

b) What is meant by a problem “reducing to” another problem? Prove that
the clique decision problem reduces to node cover decision problem.[8]

c) Show that the sum of subsets problem is NP-Hard, given that Exact
cover problem is NP-Hard. [7]
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OR

Q8) a) State Cook’s Theorem after explaining what is meant by P, NP and
SAT problem. [4]

b) Prove that Satisfiability (with at most three literals per clause) reduces
to chromatic number decision problem (CNDP). State what more is

required to prove that CNDP is NP-Complete? [8]
c) Show that the Partition problem reduces to minimum finish time

nonpreemptive schedule. [5]

Q9) a) Write in brief about a parallel computational model. [4]
b) Explain the prefix computation problem encountered in parallel

solutions to problems. [6]
c) Write the Odd-even Merge algorithm and explain it with an example.[7]

OR

Q10)a) Explain how graph problems can be solved on parallel processors.[10]

b) Write and explain the Pointer Doubling algorithm. [7]

Q11)a) What is meant by heuristic algorithms? Discuss any one heuristic search

algorithm. [8]

b) Explain how Huffman’s technique is used for data coding. [8]

OR

Q12)a) Construct an optimal binary prefix code for the letters given below

using Huffman’s algorithm. [4]

Letter : D E G J O X Z

Frequency : 10 12 9 7 18 5 2

b) Explain an image edge detection algorithm. [8]

c) How can resources allocation be done to avoid deadlock? [4]
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[4164] - 696

B.E. (Computer)
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OBJECT ORIENTED MODELING & DESIGN
(2008 Pattern) (Sem. - I)

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 answer 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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SECTION - I

Q1) a) Explain the 4+1 view architecture with corresponding UML diagrams

associated with each view. [8]
b) Define the following UML concepts with an example. [8]

i) Constraints. ii) Association.

iii) Behavioral thing. iv) Collaboration.

OR

Q2) a) What do you mean by MDA? How UML supports the concept of

MDA? [6]
b) Give the OCL expression syntax with an example. [6]
c) What is the importance of modeling in software development? [4]

Q3) a) Explain the requirements metamodel with a neat diagram. [6]
b) Write the specification of the scenario ‘searching a book’ with alternate

flows, in the library management system, using the usecase template.[6]
c) How do you model an exception in an activity diagram? [4]

OR
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Q4) a) Write the scope of the system for ‘Online Book shopping’ system and

draw the usecase diagram. [6]
b) What are the types of analysis classes? Explain with an example each.[6]
c) How do you refine usecases into sub usecases? [4]

Q5) a) Draw the class diagram for a banking system with two classes, Account
and Customer. Customer can open a saving or a current account and

can do ‘deposit’ and ‘withdraw’ transactions. Identify suitable attributes
and operations for the classes. [8]

b) Explain any 3 dependency stereotypes used in a class diagram. [6]
c) What is a package? How do you model a subsystem using a package?

[4]
OR

Q6) a) A ‘personal diary’ mobile application manages the daily to-do tasks,
appointments and contacts for a user. Give design model for this system

with the class diagram by making suitable assumptions about the scope
of the system. [8]

b) What is an object diagram? Give the application of object diagram
with a suitable example. [6]

c) Give the types of inheritance with UML diagram. [4]

SECTION - II

Q7) a) What is an interaction? Draw the sequence diagram for the ‘Issue book’
sequence for a Library Management System showing the actor and

sequence of messages. [8]
b) Explain the timing diagram with its importance in an embedded

application. [6]
c) Differentiate between sequence and communication diagram. [4]

OR

Q8) a) Draw the state diagram with composite states for ATM card reading

and authentication system. [8]
b) Draw the sequence diagram for ‘Login with username and password’

showing alternate sequences. [6]
c) What is the purpose and need of interaction overview diagram? [4]
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Q9) a) What is a component? What are the different types of components?

How do you model the source code using components? [8]
b) Give the different types of systems which can be modeled using

deployment diagram? Draw the deployment diagram for an email

system. [8]

OR

Q10)a) What do you mean by two tier and three tier architecture? Draw the

deployment diagram for a 2 tier web application. [8]

b) Explain the following in brief in the context of component diagram.[8]

i) provided and required interfaces.

ii) ports and connectors.

Q11)a) What is a design pattern? How do you categorize design pattern? Give

an example for each category. [6]

b) Explain the solution of facade pattern using UML diagram. [6]

c) What do you understand by forward and reverse engineering? [4]

OR

Q12)a) Explain the iterator pattern with intent, application and solution. [8]

b) Why there is a loss of information in reverse engineering? How do you

forward and reverse engineer a class diagram? [8]
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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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SECTION - I

Q1) a) Define Digital Image. Explain different types of image. Explain

application of Image processing. [8]
b) Explain fundamental steps in Digital Image processing. [8]

OR

Q2) a) Explain Human Visual System. [8]
b) Write a note on Digital Imaging Hardware and Software. [8]

Q3) a) What is digital image processing? Explain sampling and quantization.

[8]
b) What is the need of transform? Explain Hadamard transform. [8]

OR

Q4) a) What is mean by image enhancement? List and explain image

enhancement techniques in spatial domain. [8]

b) List and explain different image enhancement filters used in frequency

domain. [8]
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Q5) a) What is Hough Transform? What determines the accuracy of Hough

transform? [10]

b) Apply Region based split and merge technique to segment the following

image. [8]

OR

Q6) a) What is image segmentation? Explain image segmentation based on

thresholding. [10]

b) What is texture? Explain statistical and spectral descriptor. [8]

SECTION - II

Q7) a) Explain wiener filter. When will wiener filter reduce to an inverse filter?

[8]
b) What is the difference between image restoration and image

enhancement? What do they have in common. [8]

OR

Q8) a) Explain Image degradation and restoration model. [8]
b) What do you mean by Image denoising? Explain different noise model

in image. [8]

Q9) a) What are the limitations of Huffman code? How arithmetic coding is

overcome these limitation? [10]
b) Write a note on dictionary-based compression. [6]

OR

Q10)a) Distinguish between Scalar and vector quantization. [6]

b) What is object recognition? In brief state and explain classification of

object recognition approaches. [10]
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Q11)a) What is sub-band coding? Explain image pyramids. [8]

b) Define WAVELET with their properties. [6]

c) Why is Zig-Zag scanning preferred in JPEG standard. [4]

OR

Q12)a) Explain the need of dimension reduction. Explain local and Principal

Component Analysis for dimension reduction. [10]

b) Write a short note on : [8]

i) Face detection.

ii) Need for JPEG2000 Standard.
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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 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) a) What is arrival statistics and service statistics in M/M/1 system. Explain
Markov chain formulation. [10]

b) A athletic facility has five tennis courts. Players arrive at the court at a
poisson rate of one pair per 10 min. and use a court for an exponentially
distributed time with mean 40 min. [8]
i) Suppose that a pair of players arrives and finds all courts busy

and K other pairs waiting in queue. How long will they have to
wait to get a court on the average?

ii) What is the average waiting time in queue for players who find
all courts busy on arrival?

OR

Q2) a) Person arrive at a xerox machine according to a poisson process with
rate one per minute. The number of copies to be made by each person
in uniformly distributed between 1 to 10. Each copy requires 3 sec.
Find the average waiting time in queue when : [10]
i) Each person uses the machine on first come first serve basis.
ii) Persons with no more than 2 copies to make are given preemptive

priority over other persons.
b) Explain Jackson’s Theorem for closed Networks. [8]
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Q3) a) List and explain common resources. Used in system design with their
metrics. [8]

b) What is switch fabrics? Why does a third generation switch fabrics
provides more band width than second generation switch. [8]

OR

Q4) a) Explain modeling and simulation techniques of system design with
suitable example. [8]

b) Explain physical and logical designing issues of Network Backbone.

[8]

Q5) a) Explain the rate-controlled scheduling for guaranteed-service

connection. [8]

b) Explain, why do we prefer WFQ to WRR even in networks with fixed

size packets. [8]

OR

Q6) a) Explain in details ATM forum end-to-end rate controlled scheme and

credit based schemes of closed loop flow control. [8]

b) If a token is 200 bytes long, the token bucket is 1 kbyte, and token

arrive at the rate of 1 every second, what is the least and most delay

suffered by a packet of size 800 bytes if it arrives when the token bucket

has 100 bytes in it. [8]

SECTION - II

Q7) a) Explain leaky-bucket regulator with help of diagram. [6]

b) Enlist and explain important properties of traffic descriptor. [6]

c) Explain different techniques used for capacity planning of network.[6]

OR

Q8) a) What is peak-load pricing. Explain if peak-rate allocation is reasonable

for data traffic. [10]

b) What is QoS? Explain different approaches to improve QoS. [8]
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Q9) a) Explain router architecture with suitable diagram. [8]

b) Explain expanded tries scheme in details. [8]

OR

Q10)a) What is IP trace back? What are IP trace-back evaluation schemes?

Explain its implications and challenges. [8]

b) Enlist and explain various packet scheduling algorithms. [8]

Q11)a) Divide a network 192. 168.4.0/24 into two sub networks having host

size of 50. Find subnetwork address, subnet mask and IP address range

for the sub network? [8]

b) Explain which points are considered while planning and implementing

network. [8]

OR

Q12)a) What is subnetting? You have been allocated a 130.16.0.0 IP address

for your network. You have to subnet this into 13 subnets and allow

for the expansion in the near future. Devise an IP subnet plan, giving

the network, first host, last host and broadcast IP addresses for each

subnet. Also specify the subnet mask you would use. [8]

b) Discuss tools available for bandwidth and security management. [8]
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B.E. (Biotechnology)

BIO PROCESS MODELLING AND SIMULATION
(2008 Pattern) (Sem. - II)

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

1) Figures to the right indicate full marks.
2) Use of programmable calculator is not allowed.
3) Draw a neat sketch wherever necessary.
4) Make necessary assumptions wherever required.
5) Answer any three questions from Section - I & any three questions from

Section - II.

�����

SECTION - I

Q1) a) Define and explain : [8]

i) Process Model. ii) Mathematical Modeling.

iii) Simulation of a model. iv) Linear Model.

b) What is Model building? Explain the four phases of model building

with a neat sketch. [8]

OR

Q2) Write short notes on : [16]

a) Equation of state. b) Chemical Equilibrium.

c) Activity coefficient. d) Law of mass action.

Q3) Develop the model for a batch reactor where the following reactions take

place. A → B → C, A → D with rate constants k1, k3 and k2 respectively.

All the reactions are endothermic and have first order kinetics. The reacting

mixture is heated by steam which flows through a jacket around the reactor

with a rate of Q (Kg/min). [18]

OR

������
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Q4) Consider a CSTR shown below. Stream 1 is a mixture of A and B with

composition C
A1

 and C
B1

 and has a volumetric flow rate F
1
 and temperature

T1. Stream 2 is pure R. Reactions taking place are Reaction 1 : A + R → P1,

Reaction 2: B + 2R → P
2
 with rate of reaction k

1
 and k

2
. Both reactions are

endothermic and have second order kinetics for reaction 1 and third order

reaction for reaction 2. Heat is supplied to the reaction mixture by steam

which flows through a coil, immersed in the reactors content with a heat

transfer area A
t
. Develop a model for the system. [18]

Q5) Write short notes on : [16]

a) Rigid Process.

b) Stochastic Process.

OR

Q6) Briefly explain with suitable examples the classification of mathematical

models based on : [16]

a) State of the Process.

b) Variation of independent variables.

SECTION - II

Q7) Define Chemostat? How recycle stream effects the yield of bio product in

chemostat? Model a chemostat with proper assumptions and neat sketch?[18]

OR
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Q8) In a Chemostat with cell recycle, the feed flow rate and culture volumes are

F = 100ml/hr and V = 1000ml respectively. The system is operated under

glucose limitation and the yield coefficient YM is 0.5gdw cells/g substrate.

Glucose X/S concentration in the feed is S
0
 = 10g glucose/lit. The kinetic

constants of organisms are μ
m
 = 0.2h–1, k

s
 = 1g glucose/lit. The value of c is

1.5 and the recycle ratio is α = 0.7. The system is at steady state. [18]

a) Find the substrate concentration in recycle stream.

b) Find the specific growth rate μ
net

 of organisms.

c) Find the biomass cell concentration in recycle stream.

Q9) Explain in detail the Biological treatment of waste water by using Biological

film systems. [16]

OR

Q10)Model Activated sludge system by taking necessary assumptions and with

a neat sketch. [16]

Q11)Explain in detail Reactor with Mass transfer. Model Reactor with mass transfer

with necessary assumptions. [16]

OR

Q12)Model Ideal Binary distillation column with necessary assumptions and

neat sketch. Prove that the system is critically specified. [16]
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[4164] - 752
B.E. (Biotechnology)

FOOD BIOTECHNOLOGY
(2008 Pattern) (Elective - III) (Sem. - II)

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

1) Answer three questions from Section - I and three questions from Section - II.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams should be drawn wherever necessary.
4) Figures to the right indicate full marks.

�����

SECTION - I

Q1) a) Discuss in detail the various intrinsic factors affecting food spoilage by

micro-organisms. [10]
b) What is meant by sensory characteristics of a food component? How

does food spoilage affect these sensory characteristics? [6]

OR

Q2) a) Discuss in brief the different factors which affect water activity
requirement of micro-organisms. [8]

b) Describe the growth conditions suitable for the survival of different
types of spoilage micro-organisms. [8]

Q3) a) Describe in detail the process of pasteurization. [8]
b) Write notes on the following : [10]

i) Microwave based treatment of food.

ii) Freeze drying.

OR

Q4) Write notes on the following : [18]
a) Drying of food.

b) Hydrostatic pressure cooking.

c) Preservation using food additives.
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Q5) a) In an incidence of spoilage, the isolated spoilage organism was found

to have a D
0
 value of 1.35 minutes. It is desired that the probability of

spoilage from this organism be 1 in 100,000. Initial spore loads were

generally of the order 10/can. Calculate the required F
0
 for this process

to achieve the desired probability of spoilage. [6]
b) Lettuce was vacuum-cooled and then loaded into a refrigerated car for

shipment to a market. The trip will last 48 h. Calculate the total amount

of heat removed and the peak refrigeration load (maximum heat removal

rate) if the amount of lettuce loaded is 3000 kg, the temperature in the

truck is 2°C, the temperature of lettuce when loaded is 5°C and will

drop to 2°C in 2h, the heat capacity of lettuce is 4.02 kJ/kg°C, the area

of the walls of the truck is 80 m2, the overall heat transfer coefficient

for the walls is 0.3 W/m2°C, the outside air temperature is 20°C, and

the heat of respiration of lettuce in the temperature range of 2 to 5°C is

35 × 10–3 W/kg. [10]

OR

Q6) a) A liquid food (specific heat 4.0 kJ/kg°C) flows in the inner pipe of a

double pipe heat exchanger. The liquid food enters the heat exchanger

at 20°C and exits at 60°C. The flow rate of the liquid food is 0.5 kg/s. In

the annular section, hot water at 90°C enters the heat exchanger and

flows counter currently at a flow rate of 1kg/s. The average specific heat

of water is 4.18 kJ/kg°C. Assume steady-state conditions. Calculate :

i) Exit temperature of water.

ii) Log-mean temperature difference.

iii) If the average overall heat transfer coefficient is 2000 W/m2°C

and the diameter of the inner pipe is 5 cm, calculate the length of

the heat exchanger. [10]
b) Freshly harvested berries measuring 2 cm in diameter are chilled from

18°C to 7°C in a chiller at –2°C with a surface heat transfer coefficient

of 16 W/m2K. Calculate the time required to cool the berries in the

chiller. The thermal conductivity for the berries is 0.127 W/mK, specific

heat capacity is 3778 J/kg K and density of the berries is 1050 kg/m3.

Take F
o
 = Bi-1/2. [6]
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SECTION - II

Q7) a) Describe the industrial process for the production of agar derived from

algae. Also enlist its food based applications. [9]

b) What is solid state bioprocessing? Discuss any one application of solid

state bioprocessing for functional food production. [9]

OR

Q8) a) What is solid state fermentation? Explain in detail the process for

mushroom production using SSF. [9]

b) Write a note on milk based fermented products of the Indian

subcontinent. [9]

Q9) a) Discuss in detail the role of enzymes in fruit juice processing. [8]

b) Discuss the application of enzymes in meat processing. [8]

OR

Q10)Elaborate on the methods of production of pectinases and describe their

various applications pertaining to the food industry. [16]

Q11)With the help of neat sketches, describe the various anaerobic processes for

treatment of food processing wastes. [16]

OR

Q12)Write notes on the following : [16]

a) Different types of wastes generated from the food industry.

b) Chemical methods of treating food wastes.

����
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SECTION - I

Q1) a) What is Joint Stock Company? Compare Partnership firm and Joint
stock company. [10]

b) Explain Management by Objectives. [8]

OR

Q2) a) Explain the characteristics of Co-operative organizations with its
advantages and disadvantages. [9]

b) Explain the following principles of management : [9]
i) Division of Labour.
ii) Authority and responsibility.
iii) Unity of command.

Q3) a) Explain the process of recruitment and types of recruitment. [8]
b) Discuss the objectives and functions of wage and salary administration.

[8]
OR

Q4) a) Explain the steps in selection procedure and types of tests in selection
procedure. [8]

b) Discuss the role of trade union in maintaining industrial peace. [8]

Q5) a) Discuss various types of costs associated with inventory and store
management. [8]

b) Explain the importance of inspection and quality control in
pharmaceutical industry. [8]

OR
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Q6) a) “Quality control practices has gain importance in today’s industries”.
Comment. [8]

b) Write a short note on : [8]
i) Concept of Quotation.
ii) Functions of store keeper.

SECTION - II

Q7) a) Explain the difference between Selling and Marketing. [9]
b) Differentiate between penetration prices and skimming prices with

example. [9]

OR

Q8) Define market research? How to market Bio-Chemical products in competitive
market. [18]

Q9) a) Explain the importance of Total Quality circles and Total Quality
Management in growth of business organizations. [8]

b) Explain the following : [8]
i) Patent and Patent right.
ii) Government aids for export promotion.

OR

Q10)a) State and explain the concept of antidumping duties and how it affects
imports. [8]

b) Write short notes on : [8]
i) Cost involved in exporting a product.
ii) ISO system.

Q11)a) State and explain the concept of contract act and types of contract act.[8]
b) Write a short note on : [8]

i) Work Measurement.
ii) Flow Process Chart.

OR

Q12)a) Explain in brief MRTP and FERA. [8]
b) Explain the following : [8]

i) Sio chart.
ii) Therblings.
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SECTION - I
Q1) a) Discuss the importance of ISO 14000 series. [8]

b) Explain the principles and elements of Environmental Management
Systems (EMS). [8]

OR
Q2) a) Explain the ISO 14001 - Environmental management systems standard. [8]

b) Discuss the salient features of Water act, 1974, [8]

Q3) a) Explain the salient features of Air act 1981. [8]
b) Discuss Environment Protection Act - 1986 as an umbrella act [8]

OR
Q4) a) Explain in brief Hazardous waste management handling rules 1989. [8]

b) Discuss the site selection criteria for disposal of municipal solid waste.[8]

Q5) a) Explain how process changes can be adopted in a thermal power plant
to reduce the problem of air pollution. [9]

b) Discuss the economic aspects of various control equipment for particulate
removal. [9]

OR

SEAT No. :
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Q6) a) What are the meteorological measurements  required to correlate the
results obtained in an air pollution survey. [9]

b) Explain the role of meteorological elements in the dispersion of air
pollutants in the atmosphere. [9]

SECTION - II
Q7) a) Discuss the Bio - composting method for distillery waste. Is land

application of spent wash is suitable method, discuss. [8]
b) Explain Industrial water pollution control technologies. [8]

OR
Q8) a) Explain anaerobic treatment of industrial process wastewaters. [8]

b) Discuss the treatment options for Industrial wastewater treatment. [8]

Q9) a) Differentiate between refuse and garbage. Mention the most significant
property of the city refuse which guides the adoption of each of the
following methods of refuse disposal. [8]
i) incineration
ii) Sanitary landfill.
iii) Composting.

b) How do you classify the wastes generated from the following sources :[8]
i) Hospitals.
ii) Electroplating plant.
iii) Schools and
iv) Restaurants.

OR
Q10) a) Discuss Hazardous as well as Biomedical wastes and their Hazards on

Health and Environment. [8]
b) Explain colour coding of biomedical wastes and their collection in different

colored Bins or Bags. [8]

Q11) a) Explain the significance of Environmental audit report related to air, water
pollution industry. [9]

b) Explain the Environmental Impact Assessment of Thermal Power plants.[9]
OR

Q12) a) Explain the methodology for preparing Environmental Impact Assessment. [9]
b) Discuss how would carry out the Environmental Impact Assessment of

water Resource project. [9]
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SECTION - I
Q1) a) What is remote sensing? What are the stages of Remote Sensing? [9]

b) Explain interaction of EMR with Earth’s Surface. [9]
OR

Q2) a) What are the elements of Visual Image Interpretation? Explain their
significance and factors influencing them. [10]

b) Explain EMS. State the characteristics of different frequencies. [8]

Q3) a) Explain in detail, characteristics of LANDSAT. [8]
b) What are the elements of Remote Sensing? Explain these in brief. [8]

OR
Q4) a) What is FCC? What is the significance of FCC in recognizing terrain

features. [8]
b) Short Notes on : [8]

i) Relief Displacement.
ii) Drainage Pattern.

Q5) a) Explain in detail use of remote sensing in terrain analysis. [8]
b) Write in brief importance of remote sensing in water resources. [8]

OR
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Q6) a) Describe with flow chart application of remote sensing in ground water
assessment. [8]

b) How remote sensing is used for the exploration of minerals. [8]
SECTION - II

Q7) a) What is GIS? Explain in detail its components. [9]
b) Write notes on :

i) Map Features.
ii) Map scale and its importance. [9]

OR
Q8) a) Explain in brief history of GIS and its development. [9]

b) Write notes on :
i) Hardware and Software for GIS.
ii) Map Resolutions. [9]

Q9) a) What is a Map? Explain different types of Map Projection systems and
its need? [12]

b) What are the components of DBMS? [4]
OR

Q10) a) What is Geospatial Data Model? Explain in brief RDBMS. [12]
b) Write a note on Primary Key and Foreign Key. [4]

Q11) a) Explain the term “Histogram Equalization”. Elaborate the contrast stretch
enhancement. [10]

b) Explain Unsupervised Classification. [6]
OR

Q12) a) What is GPS? Explain its importance in RS and GIS. [8]
b) Explain in brief : [8]

i) Digital Image Processing.
ii) Vector Model.
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SECTION - I
Unit - I

Q1) a) Explain the procedure to design the worm gear pair as per IS 7443. [4]

b) Give comparative analysis of spiral bevel, hypoid and straight bevel gears
regarding construction, performance and applications. [6]

c) A triple start worm rotating at 1440 r.p.m. transmits 6 kW power to a
worm gear rotating at 72 r.p.m. The pitch circle diameter of worm is 60
mm and axial module is 6 mm. The tooth system is 20° stub involute
while the coefficient of friction between worm and worm gear tooth is
0.08. If the worm is left hand type, determine. [8]

i) The components of tooth forces acting on the worm and worm gear.

ii) The efficiency of the worm pair.

OR

Q2) a) Derive the expression for the formative number of teeth for straight tooth
bevel gears. [5]

SEAT No. :
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b) A pair of straight bevel gears consists of 18 teeth pinion rotating at 1500
r.p.m. meshing with a bevel gear rotating at 600 r.p.m. The axes of pinion
and gear intersect at right angles. The module is 4 mm and the face width
is 35 mm. The tooth system is 20° full depth involute. The gear pair is
made of plain carbon steel 55C8 (Sut = 700 MPa) and is heat treated to
400 BHN. The service factor and factor of safety are 1.75 and 1.5
respectively. Assuming that velocity factor accounts for dynamic load,
determine, [10]

i) The beam strength.

ii) The wear strength.

iii) The maximum static load that the gear pair can transmit.

iv) The rated power that the gear pair can transmit.
Table for Lewis form factor :
No. of 17 18 19 20 21 75 100 150 300
teeth
Y’ 0.3016 0.3079 0.3142 0.3204 0.3267 0.4335 0.4461 0.4587 0.4712

c) Discuss worm and worm wheel materials. [3]

Unit - II
Q3) a) How are pressure vessels classified according to IS 2825? [5]

b) A hydraulic cylinder with closed ends is subjected to an internal pressure
of 15 MPa. The inner and outer diameters of the cylinder are 240 mm
and 300 mm respectively. The cylinder is made of Cast Iron FG300.
Determine the factor of safety in the design. If the cylinder pressure is
increased by 25%, what will be the factor of safety? [8]

c) What is the importance of preload determination in gasketed joints in
pressure vessels? [3]

OR

Q4) a) Derive the expression for the thickness of thick cylinder subjected to
internal pressure on the basis of maximum shear stress theory. [6]

b) Following is the data given for a vertical pressure vessel :
Inside diameter of shell : 3000 mm Shell height  : 6500 mm
Shell material : Carbon steel with yield strength 230 MPa.
Factor of safety : 1.5 Working pressure : 1 MPa
Design pressure : 10% extra    Corrosion allowance : 0.04 mm per month
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Minimum expected life : 10 Years.
Double welded butt joints spot radiographed.
End closures : Torispherical with standard proportions.
Design the shell and end closure thickness and draw the sketch. [10]

Unit - III

Q5) a) Explain the basic considerations in design of displays and controls. [4]
b) What is Green Engineering? [4]
c) The tensile strengths of a population of 1200 bars are normally distributed

with a mean of 450 MPa and a standard deviation of 50 MPa. Find
i) The no. of bars with strengths less than 400 MPa and
ii) The no. of bars having strengths between 400 MPa and 590 MPa.[8]

OR

Q6) a) Discuss the features in designing for appearance. Give three examples of
engineering products in which design for appearance is to be considered.[4]

b) State the guidelines to be followed in the design of castings. [4]
c) The bolt sizes of a population of 1200 bolts are normally distributed

with a mean of 20.05 mm and a standard deviation of 0.016 mm; whereas
the tolerance specified by the designer is 20 ±0.035 mm. Find the no. of
bolts that are likely to be rejected.
Area under the curve from 0 to Z. [8]
Z 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0
Area 0.3413 0.3849 0.4192 0.4452 0.4641 0.4772 0.4861 0.4912 0.4953 0.4974 0.4980

SECTION - II
UNIT - IV

Q7) The following data refers to a horizontal belt conveyor used for carrying a
coal in a thermal power station. [16]

• Capacity of the conveyor = 300 mt/hr

• Density of the coal = 800 kg/m3

• Belt speed = 2.0 m/s

• Surcharge factor for polyamide belt = 0.0725

[4164]-451  3



[4164]-451  4

• Number of plies for polyamide belt = 3

• Material factor for plies = 2.0

• Belt tension and arc of contact factor for belt = 80

• Material conveying horizontal length = 260 m

• Centre distance between drive pulley and tail pulley = 260 m

• Centre distance between snub pulleys = 255 m

• Ratio of tail pulley to drive pulley diameters = 1.0

• Mass of each carrying run idler = 25 kg

• Mass of each return pulley idlers = 20 kg

• Pitch of carrying run idlers = 1 m

• Pitch of return run idlers = 2.5 m

• Friction factor for idlers = 0.02

• Snub factor for snub pulleys = 0.03

• Snub factor for drive and tail pulleys = 0.06

• Material velocity component along belt line = 1 m/s

• Frictional resistance due to belt cleaner near drive = 100B

pulley (where B is width of the belt inm)

• Angle of lap on drive pulley = 210°

• Coefficient of friction between belt and drive pulley = 0.4

• Ultimate tensile strength for belt per unit width of ply = 60 N/mm

• Drive efficiency = 93%

• Electric motor speed = 1440 RPM

• Standard belt widths :
Belt 500 600 750 800 900 1000 1200 1400 1600
width,
mm
Mass per 7.75 9.3 11.6 12.4 14.0 15.5 18.6 21.7 24.8
unit
length of
belt, kg/m



Standard Electric motor ratings : 5, 5.5, 7.5, 10, 11, 12.5, 15, 20, 22, 25 kW
Determine the following parameters for the belt conveyor :
a) The standard belt width.

b) The reduction ratio of gear reducer.

c) The power required to drive the belt conveyor.

d) The power rating of the standard motor; and

e) The available factor of safety.

OR
Q8) a) Explain in detail adequate design and optimum design. [6]

b) A shaft is to be used to transmit a torque of 1500 Nm. The required
torsional stiffness of the shaft is 100 N-m/degree, while the factor of
safety based on the yield strength is shear is 2.0. Using the maximum
shear stress theory, design the shaft with the objective of minimizing the
weight out of the following materials : [10]

Material Weight density Tensile Yield Modulus of
w, N/m3 Strength, Syt Rigidity, G

N/mm2 N/mm2

Chromium Steel 77 × 103 420 84 × 103

Plain Carbon Steel 76.5 × 103 230 84 × 103

Titanium alloy 44 × 103 900 84 × 103

Magnesium Alloy 17.5 × 103 225 84 × 103
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UNIT - V

Q9) a) A system of springs is as shown in fig 9.1. Determine the overall stiffness
matrix and the deflections of each of the springs. [8]

b) Write short notes on any TWO of the following : [8]

i) Penalty approach.

ii) Galerkin method of weighted residuals.

iii) Rayleigh - Ritz Method.
OR

Q10) a) For the two bar truss as shown in fig. 10.1, determine the displacement
and stresses in the bars. Assume E = 70 GPa and A = 200 mm2 for both
members. [8]

b) A CST element is defined by nodes at I (30, 40), J (140, 70) and K(80,
140). The displacement at these nodes are (0.1, 0.5), (0.6, 0.5) and (0.4,
0.3). Determine the displacement, the natural coordinates and the shape
functions at point P(77, 96) within the element. [8]
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UNIT - VI

Q11) a) Define Automation. What are different strategies in Automation. [8]
b) Explain canned cycle for drilling with the help of example. [4]
c) Explain what are the new trends in CNC and DNC. [6]

OR
Q12) a) What is CIM? What are different elements of CIM? [6]

b) What are the merits and demerits of FMS? [6]
c) Explain the concept of machine cell in detail. [6]
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SECTION - I
Q1) a) Explain in brief the steps involved in Finite Element Method. [6]

b) Derive and plot shape functions,

L
X1N1 −=  and 

L
XN2 =  for a linear spring element of length ‘L’. Use

direct equilibrium approach. [6]
c) Explain the principle of minimum potential energy used in deriving element

stiffness matrix and equations. [6]
OR

Q2) a) Define the term FEM. Explain in brief it’s general applications. [6]
b) Write short note on (Any 2) [6]

i) The Rayleigh - Ritz method.
ii) Plane stress and plane strain problem.
iii) The Galerkin Method.
iv) Sources of errors in FEM.

c) Determine the displacements of nodes of the spring system as shown in
Fig. Q. No. 2(c). Use principle of minimum potential energy. [6]

SEAT No. :
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Q3) a) For a one - dimensional bar element with two nodes ‘i’ and ‘j’ along
x - direction, assuming linear behavior of bar element, derive bar element
stiffness equation based on Potential Energy approach. Use the shape
functions Ni and Nj as,

L
xxjNi −

=  at node ‘i’ and 
L

xixNj −
=  at node ‘j’.

‘L’ be the length of the bar element. [6]
b) A bar consists of two steps as shown in Fig. Q.No. 3(b) below. An axial

load F= 200 kN is applied as shown. Model the bar with two finite
elements. Determine, [10]
i) Element stiffness matrix.
ii) Global stiffness matrix.
iii) Global load vector.
iv) Nodal displacements.
v) Stresses in each bar.

Elements
1 2

1 Length (mm) 200 100
2 Area (mm2) 1000 2000
3 Modulus of Elasticity

(GPa)
(Use Elimination Approach.)

OR
Q4) a) Explain the following terms in brief (Any 2) [6]

i) Elimination Approach.
ii) Penalty Approach.
iii) Quadratic shape functions.
iv) Characteristics of Global Stiffness matrix.

b) For the truss element, write an equation for element stiffness matrix in global
coordinate system and element stress equation. Find the element stiffness
matrix for the two bar truss as shown in Fig. Q.No. 4(b) below. [10]
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Q5) a) What is CST element? Explain natural coordinates and shape functions
for CST element. Write an equation for element strain vector in terms of
element strain nodal displacement matrix and element nodal displacement
vector for CST element. [6]

b) Draw four noded quadrilateral element both in Cartesian coordinates
and in natural coordinates for a quadrilateral plate with following data.

Vertices Cartesian coordinates (mm) Displacements (mm)
1 10, 10 0.2
2 50, 20 0.7
3 60, 50 0.9
4 30, 70 0.6

The point ‘M’ within the element has Cartesian coordinates (30, 40). For
this point ‘M’, determine. [10]
i) The nodal coordinates.
ii) The shape functions.
iii) The displacements.

OR
Q6) a) Draw eight noded quadrilateral in Cartesian and in natural coordinates.[2]

b) Model the triangular plate of thickness 10 mm as a CST element. The
coordinates of three vertices of the plate are as shown in table below.
Take E = 2.1 × 105 N/mm2, and Poisson’s ratio = 0.25 for the plate
material. [14]

Cartesian Deflections (mm)
Vertices Coordinates

(mm) u (mm) v (mm)
1 10, 10 u1= 0.01 v1 = – 0.04
2 70, 35 u2 = 0.03 v2 = 0.02
3 25, 75 u3 = – 0.02 v3 = 0.05
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Determine,
i) The deflections at the point N(40, 30) within the element.
ii) Element stress - strain matrix.
iii) Element strain nodal displacement matrix.
iv) Element strains.
v) Element stresses.

SECTION - II
Q7) a) Drive stiffness matrix for beam element. [8]

b) Write a short note on Hermite shape functions of Beam Element. [8]
OR

Q8) a) The beam of 4.5 m length is fixed at each end. A downward force of 12
kN and moment of 10 kN - m (ccw) act at the center of the beam. Let
E  = 200 GPa and I = 4 × 10–4 m4 through out the beam. Determine the
displacement and rotation under applied loads. [10]

b) Explain how to convert distributed load on frame into nodal loads. [6]

Q9) a) An insulated circular fin has cross sectional area A = 0.15 m2 and length
L = 0.5 m. The left end has a constant temperature of 120 °C. A positive
heat flux of q = 4500 W/mm2 acts on the right end. Let Kxx = 7.5 W/(m-
°C). Determine the temperature at L/4, L/2, 3L/4 and L. [10]

b) Write a short note on elements used for heat transfer problem. [6]
OR

Q10) a) Write a short note on Point Sources in heat transfer problems. [8]
b) Formulate the one - dimensional heat transfer equations. [8]

Q11) a) Write a short note on modal analysis. [6]
b) What are the advantages of NVH analysis? [6]
c) Write a short note on time domain and frequency domain? [6]

Q12) a) How to perform vibration and acoustic analysis? [6]
b) Explain how mashing is important while performing different analysis.[6]
c) Write a short note on dynamic and fatigue analysis. [6]
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SECTION - I
Unit - I

Q1) a) Discuss commonly used thermoplastic materials. [9]
b) Discuss commonly used additives in plastic. [9]

OR
Q2) a) Explain the types of polymerization. [9]

b) Discuss classification of Plastic. [9]

Unit - II
Q3) a) Explain injection moulding cycle. [8]

b) Discuss injection moulding consideration. [8]
OR

Q4) a) Explain cooling methods used in injection moulding and methods of
ejection. [8]

b) Explain importance of register ring, sprue bush, cavity & core inserts.[8]

Unit - III
Q5) a) Explain extruders with suitable sketches. [8]

b) Discuss special features of extrusion dies. [8]
OR

Q6) a) Discuss extrusion costing & lamination with suitable sketches. [8]
b) Discuss extrusion problems & extruder performance. [8]

SEAT No. :
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SECTION - II
Unit - IV

Q7) a) Discuss types of blow moulding. [9]
b) Explain rotary injection blow moulding. [9]

OR
Q8) a) Compare injection & extrusion blow moulding. [9]

b) Discuss basic design considerations in blow moulding. [9]
Unit - V

Q9) a) Explain Thermoforming processes with suitable sketches. [8]
b) Explain vaccum forming with suitable sketches. [8]

OR
Q10) a) Discuss process factors in thermoforming. [8]

b) Discuss problems in thermoforming. [8]

Unit - VI
Q11) a) Explain filling, tumbling, ashing of thermosetting & thermoplastic. [8]

b) Discuss buffing & polishing of thermosetting & thermoplastic. [8]
OR

Q12) a) Discuss machining of plastic. [8]
b) Discuss guidelines for tool geometry. [8]
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SECTION - I
Q1) a) Explain with neat sketch the structure and functional areas of CIM system [8]

b) What are the major functions of each of the following? [10]
i) Computer aided design system.
ii) Computer aided manufacturing system.
iii) Computer aided quality control system.
iv) Automated storage and retrieval system.

OR
Q2) a) Explain the role of CIM in manufacturing industries? [8]

b) Explain in brief the nature and role of the elements of CIM system. [10]

Q3) a) Distinguish between ‘Artificial Intelligence’ and ‘Artificial Technique’?
Explain in brief different AI Techniques. [8]

b) What is an intelligent manufacturing system? Explain the structure and
components of an intelligent manufacturing system? [8]

OR
Q4) a) Develop the taxonomy of pioneering works in AI? [8]

b) What is intelligence? Explain its characteristics? [8]

Q5) a) Explain in detail the basic architecture of an expert system? [8]
b) Discuss various approaches and issues in knowledge representation along

with various problems in representing knowledge. [8]
OR

SEAT No. :
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Q6) a) Explain forward and backward chaining search strategy with an example.[8]
b) Explain the importance of expert systems in modern automated

manufacturing environment along with limitations? [8]
SECTION - II

Q7) a) What is machine learning? Explain in brief the applications of machine
learning in manufacturing? [8]

b) Distinguish between artificial neural network and biological neural
network? What are its applications in manufacturing? [8]

OR
Q8) a) What are various ANN Learning Approaches? Explain any two of them?[8]

b) Explain in brief the back propagation technique? [8]

Q9) a) Explain the concept of group technology with an example? [8]
b) Discuss the classification approach used in group technology. [8]

OR
Q10) Consider the following matrix formulation of the group technology problem.[16]

Part Number
1 2 3 4 5 6 7 8

1 1 1 1 1
2 1 1
3 1 1 1
4 1 1 1
5 1
6 1 1 1
7 1 1
8 1 1
9 1 1
10 1 1

Solve the problem by :
a) Single linkage cluster analysis approach.
b) Rank order cluster algorithm.

Q11) Explain with an example the steps involved in design of a knowledge based
system for :
a) Stamping die. [10]
b) Material selection. [8]

OR
Q12) Write a short note on any Two of the following : [18]

a) Knowledge based system for group technology.
b) Group technology algorithms.
c) Industrial applications of AI.
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[4164] - 488
B.E. (Production S/W)

COMPUTER INTEGRATED MANUFACTURING AND INDUS-
TRIAL ROBOTICS

(2008 Pattern) (Elective - I) (Sem. - I)

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

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

2) Answers to the two sections should be written in separate answer books.
3) Use of calculator is allowed.
4) Figures to the right indicate full marks.
5) Answer one question from 1 & 2, 3 & 4, 5 & 6, 7 & 8, 9 & 10, 11 & 12.

P1634

SECTION - I
Q1) a) List out the different models used in CIM? Draw the neat sketch of

Simens Models and compare with various Models? [12]
b) Explain need of Models in CIM. [4]

OR
Q2) a) List out the different methods of Rapid Prototyping. Explain any one

Method in detail. [8]
b) Explain the following in detail. [8]

i) Concept of Solid ground Curing.
ii) Application Rapid tooling methods to Press tool Manufacturer.

Q3) a) Explain the Basic Structure of Robotics. [8]
b) Derive the equation of Kinematics using Homogeneous Transformation. [8]

OR
Q4) a) Explain the Principle of Dennavati - Hartenbergs convention for dynamics

Analysis of Joints along with suitable example. [12]
b) Explain the Concept of Spatial mechanism. [4]

Q5) a) Explain the different types of drives used in Robotics. [6]
b) Using a schematics diagram represent a hydraulic circuit to explain the

Drives system of bang - bang robot having waist motion. Shoulder and
Arm expansion respectively. [12]

SEAT No. :
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OR
Q6) a) Explain  different types of Actuators used in typical Robot along with

sketch. [10]
b) Write a short note on Power transmission system in Robotics. [4]
c) Explain the concept of basics motion conversion system. [4]

SECTION - II
Q7) a) Classify the various types Grippers used in Robotics. [8]

b) A 5 kg rectangular block is gripped in the middle and lifted vertically at
velocity 1 m/s. If it accelerates to this velocity at 27.5 m/s2 and the
Coefficient of friction between the gripping pad and block is 0.48 Calculate
minimum force that would prevent slippage. [8]

OR
Q8) a) Explain concept finite element analysis in grippers designs for pressure

Foragile. [8]
b) Write a short note on design consideration for gripper design. [8]

Q9) a) What are the different types of Sensors used in Robotics? Classify. [8]
b) Distinguish between tactile sensor and non Tactile Sensors. [4]
c) What do you mean by range sensors and proximity sensors? [4]

OR
Q10) a) What is robot vision? What are the types of vision sensors used to take

the Image of an object? [8]
b) Explain Important technique use in robot Vision System. [8]

i) Thresholding.
ii) Region growing.
iii) Edge detection.
iv) Template Matching.

Q11) a) Explain along with sketch the application Robot in the following Area.[12]
i) Spray Painting.
ii) Spot Welding.
iii) In medical field.

b) Explain the application of CLIMBING Robot in detail. [6]
OR

Q12) Write a short note on following. [18]
a) Interfacing of robotics with PC.
b) Obstacles avoidance technique in robotics.
c) Languages used for programming in robot.
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Total No. of Questions : 12]
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[4164] - 422
B.E. (Civil)

ADVANCED TRANSPORTATION ENGINEERING
(2008 Pattern) (Elective - IV) (Sem. - II)

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, 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 whenever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, Slide rule, Mollier charts, electronic calculator,

and steam tables is allowed.
6) Assume suitable data, if necessary.

�����

SECTION - I

Q1) Explain in detail following projects : [18]

a) JNNURM.

b) Pune metro.

c) PMGSY.

OR

Q2) Explain in detail following projects : [18]

a) Eastern Freeway link.

b) NHDP various phases.

c) Mumbai Mono-rail project.

Q3) a) With a flow diagram explain the comprehensive transport planning

process and explain in detail [6+3+3]

i) Household Surveys.

ii) O-D surveys.

b) Discuss the role of traffic and transport planning consultants with

examples. [4]

������
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OR

Q4) Detail out the transport planning and design process adopted for the Saswad-

Hadapsar-Theur Phata bypass by the consultants, and discuss the various

alternatives suggested. [16]

Q5) a) Explain how to use NPV as an effective tool along with the PBP in

deciding various investment alternatives for transport projects with an

example. [12]

b) What is PCU? Enlist any 3 values adopted by IRC. [1+3]

OR

Q6) a) Explain in detail the economic and financial feasibility studies carried

out on the 4 flyovers at sion and other places in mumbai, by the

consultants, giving due consideration to the various costs and benefits

arising thereof. [12]

b) Explain zoning and its importance in traffic-transport planning with

examples. [4]

SECTION - II

Q7) Compare and contrast between flexible pavements and rigid pavements in

detail on various points. [16]

OR

Q8) Explain the various purposes of overlays, types of overlays and the IRC-81

method of overlay design. [16]

Q9) Explain with sketches any 8 types of distresses occurring in flexible

pavements, their reasons and how they are measured. Explain PCR and its

importance, with an example. [12+4]

OR
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Q10)Explain with sketches any 8 types of distresses occurring in rigid pavements,

their reasons and how they are measured. Explain PCI and its importance,

with an example. [12+4]

Q11)a) Design a flexible pavement as per IRC - 37 for the construction of a

new bypass based on following data. [12]

i) Two lane dual carriageway.

ii) Initial traffic in the year of completion of construction = 1100

CVPD in both directions.

iii) Traffic growth rate per annum = 9%.

iv) Design life = 15 years.

v) Terrain = Rolling

vi) CBR = 5%

Draw a typical cross-section showing all the basic layers.

b) Explain concept and importance of vehicle damage factor with an

example. [6]

OR

Q12)a) Based on the data in 11(a) design the flexible pavement if the growth

rate per annum is 16%, all other parameters remain same. [12]

b) Explain function of dowel bars in a concrete pavement with a sketch.

[6]
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 4

[4164] - 450
B.E. (Mechanical)

CRYOGENIC ENGINEERING
(2008 Pattern) (Open Elective) (Sem. - 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 separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, Mollier charts, electronic pocket calculator,P-h

charts is allowed.
6) Assume suitable data, if necessary.

�����

SECTION - I

Q1) a) Define the term “Cryogenics”. Discuss the various applications of
cryogenics. [8]

b) Discuss the mechanical properties of materials at cryogenic temperatures.
[4]

c) Discuss the various properties of the following cryogenic fluids : [4]

i) Oxygen, ii) Argon,

OR

Q2) a) Discuss the phase diagram for super fluid helium. [8]
b) Explain the difference between ortho-hydrogen and para-hydrogen.[4]
c) Describe Walker’s chart of cryocooler classification. [4]

Q3) a) What are the system performance parameters for gas liquefaction system?
How these parameters are related? [6]

b) Explain the Ideal cycle used for liquefaction of gases with neat sketch.[4]

c) An ideal J-T refrigeration system operates between 300K and 70K
using Nitrogen as working fluid. The gas is compressed from 50.7kPa
to 15.2 MPa. Determine the coefficient of performance and figure of
merit of this system. [6]

OR
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Q4) a) Explain the Linde-Hampson cycle used for liquefaction of gases with
neat sketch. [6]

b) Explain the Joule-Thompson coefficient. What do you mean by
inversion temperature? Mention the inversion temperatures of few
cryogenic fluids. [4]

c) Determine the minimum work required to provide 100 W of
refrigeration at 20.4 K if the heat is rejected at (i) 77K and (ii) 300 K.

[6]

Q5) a) Explain the working of Simon helium-liquefaction system with suitable
sketch. [6]

b) Determine the fraction of air liquefied in a simple Linde cycle if the
inlet conditions on the warm side of the two-channel heat exchanger
are 310 K and 20.2 MPa while the exit conditions are 303 K and
0.101 MPa. [6]

c) Determine the liquid yield, the work per unit mass compressed, the
work per unit mass liquefied, and the figure of merit for a simple
Linde-Hampson system using Argon as the working fluid. The system
operates between 101.3 kPa and 293 K at point 1 and 20.67 MPa at
point 2. The system may be assumed reversible, except for the
expansion through the expansion valve. Draw the neat sketch for the
arrangement and represent the cycle on T-S chart. [6]

OR

Q6) a) Explain the working of Claude liquefaction system with suitable sketch.
[6]

b) Air enters a Claude system at 1atm and 25°C and is compressed to
100atm at 100 atm and 240K, 50% of the main flow is diverted to the
expander. The remainder flows through the heat exchangers and
expanders through the expansion valve to 1 atm.
Adiabatic efficiency of expander = 80%, Mechanical efficiency of
expander = 90%.
Overall efficiency of compressor = 75%, Effectiveness of heat
exchangers = 98.5%
Determine :
i) Liquid yield,
ii) Expander work output per unit mass compressed,
iii) Figure of merit. [6]
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c) Determine the fraction of flow diverted through a reversible and
adiabatic expander of an ideal Claude refrigeration system operating
under the following conditions : Working fluid is nitrogen compressed
isothermally from 0.101 MPa and 300 K to 4.04 MPa; inlet to the
expander is 4.04 MPa and 240 K; refrigeration effect is 81 kJ/kg. [6]

SECTION - II

Q7) a) With the help of schematic and T-S diagram, explain Philips
Refrigerator. Also explain briefly the importance of refrigerator
effectiveness. [6]

b) A Carnot refrigerator operates between 300 K and 72 K. Determine
the COP of the refrigerator. Please comment if low temperature source
reduces to 10 K, what is the effect on COP of the cycle. Draw T-S
diagram for the same. [4]

c) Write short note on the G-M refrigerator. [6]

OR

Q8) a) A Philips refrigerator operates at 100 K with an ambient heat sink
temperature of 300 K. The unit operates between a lower pressure level
of 0.101 MPa and an upper pressure level of 2.02 MPa. If the working
fluid is nitrogen and is assumed to behave as an ideal gas, determine
the refrigeration effect per unit mass of nitrogen compressed, the
coefficient of performance of the refrigerator and the figure of merit.[6]

b) Write short note on the Vuilleumier refrigerator. [6]
c) Explain briefly the importance of refrigerator effectiveness. [4]

Q9) a) A natural gas stream has a volumetric composition of 80% methane,
12% ethane, 3% propane, 1% butane and 4% nitrogen. Assuming that
all the gases are in mixture follows the ideal gas equation of state;
evaluate the ideal work of separation at 300K in kJ/kg of propane if
i) all the gases are separated and
ii) only the ethane and the propane are separated individually from

the other gases that remain mixed. [8]
b) Define the Murphree efficiency and discuss the factors that affect it. [4]
c) Estimate the equilibrium vapour and liquid compositions for a mixture

of Oxygen and Argon at a pressure and temperature of 0.101 MPa and
86 K respectively assuming that the vapor acts as an ideal gas and the
liquid behaves as a perfect solution. [6]

OR
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Q10)a) A mixture of nitrogen and argon exists as a two-phase mixture at 506.6

kPa. The mole fraction of nitrogen in the gaseous phase is 0.7.

Determine the temperature of the mixture and the mole fraction of

nitrogen in the liquid phase, using distribution coefficients for the

components. [6]

b) Show that y = ax + b is the form of equation of the operating line in

the upper part of rectification column. State the assumptions made.[4]

c) Determine the number of theoretical plates required to yield 96%

nitrogen as top product stream and 93% of oxygen as bottom product

stream. The feed composition is 79% N
2
 and 21% O

2
. The feed, bottom

product and top product streams are saturated liquids. The desired flow

rate of the bottom product is 30 kgmol/s. The heat removal at top of

the column is 1150 kW. The column operates at a pressure of 1 atm.[8]

Q11)a) Discuss the importance of vacuum technology in cryogenics. [4]

b) Compare various cryogenic insulation methods. [6]

c) With the help of neat sketch explain the construction of Dewar Vessel.[6]

OR

Q12)a) With a neat sketch describe the operation of diffusion pump. Further

discuss why the getters are used in cryogenics. [6]

b) Write short note on Cryopumping. [6]

c) Discuss various temperature measurement techniques used in cryogenic

applications. [4]
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PRODUCT LIFE CYCLE MANAGEMENT
(2008 Pattern) (Open Elective) (Sem. - II)

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

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

�����

SECTION - I
Unit - I

Q1) a) Explain the product life cycle in detail with suitable example. [8]
b) Discuss corporate challanges in detail that demands PLM

Implementation. [8]

OR

Q2) a) Explain the importance of PLM with respect to life cycle problems to
be resolved. [8]

b) What do you mean by product lifecycle management? Discuss the
concept. [8]

Unit - II

Q3) a) Discuss the PLM characteristics in detail. [9]
b) Compare Engineering Resource planning with product life cycle

management. Elaborate differences. [8]

OR

Q4) Explain in detail various threads of PLM such as CAD, EDM, PDM &
CIM. [17]
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Unit - III

Q5) Elaborate in detail the role of external factors in the implementation of PLM
such as scale, complexity, cycle time, globalization & regulations. [17]

OR

Q6) Explain the internal drivers such as productivity, Innovation, collaboration,
Quality etc. demanding implementation of PLM in detail. [17]

SECTION - II
Unit - IV

Q7) a) Explain the product life cycle management system. [8]
b) Explain the system architecture of PLM system. [8]

OR

Q8) a) Discuss the various characteristics of PLM system in detail. [8]
b) Explain the product information data model and product model. [8]

Unit - V

Q9) Discuss the product data & product workflow with reference to link between
them. What are key management issues Involved in? [17]

OR

Q10)a) What is PLM strategy? Discuss the principles for PLM strategy. [9]
b) Discuss the change management for PLM. [8]

Unit - VI

Q11)Explain the various phases of product life cycle with corresponding
technologies, in detail. [17]

OR

Q12)a) Explain the core functions as content management, & program
management. [9]

b) Discuss the role of human resources in PLM. [8]
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1) Answer three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
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SECTION - I

Q1) a) Compare open loop and closed loop control systems with respect to
block diagrams, stability, response and any one suitable application.[8]

b) Explain types of automation in industry with only one example of
each. [8]

OR

Q2) a) Enumerate the list of automation tools and explain PLC in brief as
automation tool. [8]

b) Comment on transmitters as control system components with respect
to significance in block diagram, types, important specifications and a
suitable application. [8]

Q3) a) Write a short note on DCS with respect to important specifications,
programming platform, communication protocols and any one
advantage of DCS over PLC. [6]

b) Develop a PLC program for an elevator. Given START, UP, DOWN
buttons (push-to-ON, NO), STOP button (push-to-OFF, NC), limit
switches LS1 (Down, NO), LS2 (UP, NO). The objectives are [12]
i) START button should put ON, the elevator.
ii) STOP button should stop the elevator where it is.
iii) When STARTed, and UP button is pushed, the elevator should

start moving up, if at bottom, till UP LS1 is pushed.
iv) When STARTed and DOWN button is pushed, the elevator

should start moving down, if at top, till DOWN LS2 is pushed.
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OR

Q4) a) Enumerate the list of important PLC specifications referred in selection

of PLC for industrial automation. [6]
b) Consider a water tank with inlet valve V1 (ON-OFF) at top and outlet

valve V2 (ON-OFF) at bottom. The tank has two float switches ‘LOW’

(NO) and ‘HIGH’ (NO), START button (push to ON, NO) and STOP

button (Push to OFF, NC) both push. Develop a PLC program for

following objectives. [12]
i) When START button is pushed, the process starts and continues

till STOP is pushed.

ii) When LOW is not pushed, V1 will be ON and tank start filling

till HIGH is pushed.

iii) When HIGH is pushed, V1 will go OFF, V2 will be ON and

tank shall start discharging till LOW is unpushed.

Q5) a) Write a short note on ASRS with respect to important components,

automation tools, advantages and limitations over its conventional

counterpart. [8]
b) Explain the themes of path guidance used in AGVs. [8]

OR

Q6) a) Compare FMS and CIMS on the basis of four major issues. [8]
b) What are advantages and disadvantages of AGVS. [8]

SECTION - II

Q7) a) Explain SCADA with respect to definition, advantages, limitations,

and any one field application. [8]
b) Explain in brief, HMIs used in Industrial Automation. [8]

OR

Q8) a) Discuss in brief any four important components of SCADA systems.[8]
b) Compare SCADA system over networked PLCs. [8]
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Q9) a) Explain any one suitable application of stepper motor and induction

motor with respect to need, theme to control, any one advantage and

limitation. [8]
b) Explain two applications of hydraulic circuits used in industrial

automation with working and advantage over manual method of doing

the same task. [10]

OR

Q10)a) Explain principle and working of VFD used to control the speed of

electric motors. [8]

b) Write any one important feature of the following are essential in selection

of (i) Hydraulic cylinder (ii) Electrical motor (iii) Pneumatic flow control

valve (iv) Pressure relief valve. [10]

Q11)a) Develop a control logic to automate the conveyor such as used in bottle

filling plant. Write how many inputs, outputs, timers, etc., you have

assumed along with the objective statements required for programing.[8]

b) Discuss automation opportunity in any one machine loading and

unloading application. [8]

OR

Q12)a) Discuss any two advanced sensors used in robotic applications. [8]

b) Develop a logic sequence to automate the drilling machine used to drill

a hole on component of an assembly line moving on a conveyor. Write

all your assumptions clearly. [8]
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1) Answer 3 questions from Section - I and 3 questions from Section - II.
2) Figures to the right indicate full marks.
3) Assume suitable data, if necessary.
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SECTION - I
Q1) a) Explain with neat sketch of following regarding to HSM technology. [8]

i) Ultra high cutting speed.
ii) Chip formation.
iii) Flank wear of ceramic tool.

b) Illustrate the following : [8]
i) Optimum cutting speed for HSM machining.
ii) Effects of using HSM based processes in die and mould

manufacturing.
OR

Q2) a) Describe comparison of tool life for dry drilling and wet drilling on
different workpiece materials. [5]

b) Explain with neat sketch regarding to dry maching operation. [5]
i) Tool wear.
ii) Surface finish.

c) Explain with neat sketch regarding to Hard part machining. [6]
i) Mechanism of material side how during hard turning.
ii) Typical wear types in CBN finish hard turning.

Q3) Explain with neat sketch. [16]
a) Ultra precision lathe machine.
b) Ultra precision milling machine.
c) Nano precision CNC machining centre.
d) Ultra precision grinding machine.

SEAT No. :
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OR
Q4) a) Explain evolutionary of commercial nano products of following segment.

[10]
i) Electronics.
ii) Material.
iii) Life sciences
iv) Sensor medicine.
v) Instrumentation.

b) Differentiate between Non conventional machining and micromachining
processes. [6]

Q5) a) Explain with neat sketch online / In process and online postprocesses,
offline inspection methods. [9]

b) What is cell design? What are the factors affecting cell design and what
are the cell design criteria. [9]

OR
Q6) Write a short note on  [18]

a) Rapid prototyping.
b) Part classification and coading.
c) Computer integrated production management system [CIPMS]

SECTION - II
Q7) a) Explain basic framework of Toyota production system. [10]

b) Describe components of FMS. [6]
OR

Q8) Explain with neat sketch following feeders. [16]
a) Vibratory feeders.
b) Vibratory bowl feeders.
c) Rotory disc feeder.
d) Centrifugal feeder.
e) Revolving feeder.

Q9) a) The displacement of a pump operating at 1000 rpm at a pressure of 70
bar is 100 cm3 the input torque from the prime mover is 120 Nm. If it
delivers 0.0015 m3/s of oil determine. [9]
i) Overall efficiency of the pump.
ii) Theoretical torque required to operate through pump.
iii) Volumetric efficiency.

[4164]-485  2



b) Explain with neat sketch hydraulic servo mechanism. [7]
OR

Q10) a) Explain with neat sketch proportional valves. [6]
b) Explain with neat sketch the circuit showing the application of counter

balance valve. [5]
c) Explain with neat sketch swash plate type axial piston pump. [5]

Q11) a) Sketch various types cylinder mountings. [6]
b) Draw a pneumatic circuit showing the application of automatic to and

fro motion of a double acting centre. & explain. [6]
c) Explain the following terms w.r. to hydraulic motor. [6]

i) Volumetric efficiency.
ii) Mechanical efficiency.
iii) Overall efficiency.

OR
Q12) a) Draw & explain motor braking circuit. [6]

b) Explain with neat circuit, the application of unloading valve. [6]
c) What size of accumulator is necessary to supply 5000 cm3 of fluid in a

hydraulic system having maximum operating pressure of 200 bar which
drops to minimum 105 bar. Assume adiabatic expansion and compression
of gas with precharge of accumulator at 70 bar. [6]
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BIOPROCESS ENGINEERING
(2008 Pattern) (Elective - I) (Sem. - I)
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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) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Explain specific growth rate of bacteria. [8]

b) Discuss the concept of Biorefinary. [8]

OR

Q2) Write short notes on following : [16]

a) Amino acid building blocks and polypeptides.

b) Proteins and their diverse biological applications.

Q3) Explain the manufacturing process for [16]

a) Acetic acid and

b) Vinegar.

OR

Q4) Explain the manufacturing process for [16]

a) Acetone and

b) Lactic Acid.

������



���������	 


Q5) a) Explain the significance of the constants in the Michaelis Menten

equation and describe different ways of determining them. [10]

b) Discuss the different cases of enzyme reactions in heterogeneous systems.

[8]
OR

Q6) a) Explain the mechanisms of catalysis of enzyme acting on two substrates.

How are the kinetics determined in this case? [8]
b) The following experimental data were collected during a study of the

catalytic activity of an intestinal peptidase with the substrate

glycylglycine. [10]

Glycylglycine + H
2
O ⎯→⎯  2 glycine

S0 (mmol) Product formed (μmol/min)

1.5 0.21

2.0 0.24

3.0 0.28

4.0 0.33

8.0 0.40

16.0 0.45

Use graphical analysis to determine the Vmax and Km for this enzyme

preparation and substrate.

SECTION - II

Q7) a) What is dilution rate? Discuss the effect of dilution rate on biomass

and substrate concentrations? [10]
b) Write a note on simple product formation kinetics. [8]

OR

Q8) a) Derive design equation for CSTR for continuous cultivation of cells

and also explain Monod kinetics. [10]
b) What are other environmental effects on growth of microbial biomass?

Discuss each factor in detail. [8]
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Q9) a) Explain the fed batch mode of fermenter operation in terms of features,

advantages, disadvantages, concentration time profiles, mass balances

and examples. [8]

b) What is meant by critical oxygen concentration and its significance

with respect to cell growth? [8]

OR

Q10)a) What is immobilization of enzymes? What are its advantages over free

enzymes? [8]

b) Discuss and compare mechanically agitated contactor and bubble

column reactor as fermenter. [8]

Q11)a) Describe the steps involved in the modeling and simulation of

bioprocesses. [8]

b) Discuss solvent extraction with examples used in bioseparations. [8]

OR

Q12)Write short notes on : [16]

a) Bioprocess economics.

b) Fluidized bed bioreactor.

c) Crystallization and drying.
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B.E. (Polymer)

  MOLD AND DIE DESIGN - II
(2008 Pattern) (Sem. - II)

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

1) Answer question number 1 or 2, 3 or 4, 5 or 6 from Section - I. Answer question
number 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) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Use of calculator, graph paper is allowed.
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SECTION - I
Q1) a) For ejection of a threaded component by unscreening, explain the principle

of operation for any two of the following with neat sketch. [9]
i) Axially fixed rotating core
ii) Rotating withdrawing core.
iii) Rotating core alongwith extractor plate.

b) With the help of a neat sketch, explain how loose threaded cores are
used for ejection for internally threaded components for small production
runs. [9]

OR
Q2) a) Explain the construction and working of collapsible core used for ejection

of internally threaded components. [9]
b) With a neat sketch, explain how a rock & pinnion arrangement can be

used for unscreening internally threaded components for multicavity
layout. [9]

Q3) a) With a neat figure, explain working of extended nozzle. [6]
b) Write a short note on cartridge heaters. [4]
c) Explain the construction of circular hot runner mold with a neat figure.[6]

OR
Q4) a) Discuss in details following methods of heating manifold. [5]

i) Standard voltage resistance heating.
ii) Low voltage resistance heating.

SEAT No. :

P.T.O.



b) Explain with a neat sketch expansion problems associated with secondary
nozzles with multicavity hot runner molds. [7]

c) A manifold of size 300 × 500 × 55 mm is to be heated by six cartridge
heaters. Assuming suitable leading value, calculate wattage of single
cartridge heater. [4]

Q5) a) Write a note on mold materials used for fabrication of thermoforming
molds. [4]

b) With a neat sketch, explain design of positive compression  molds. [4]
c) Explain the various factors considered while designing transfer molds.[4]
d) Write a note on design features of extrusion blow mold. [4]

OR
Q6) a) Write in details about the various factors taken into consideration while

designing thermoforming molds. [8]
b) Write a note on design features of an injection mold used for making

Parisons used for injection stretch blow molding. [5]
c) Write a note on design considerations of a parison die. [3]

SECTION - II
Q7) Design a 2 cavity mold for the component shown in figure. 1 Draw 2 views

with one sectional view to bring out the details of feed, ejection and cooling
system material : ABS.
Cavity pressure : 200 kg/cm2 [30]

[4164]-685  2

Fig. - 1



OR
Q8) Design a Z cavity mold for the component shown in fig. 2. Draw at least 2

views with one sectional view to bring out details of feed, ejection and cooling
system. Matl : PP; cavity
Pressure : 140 kg/cm2 [30]

Q9) With a neat sketch of the geometry of a heat - hanger film die, write down all
the relevant design formulae to find pressure drop through the die. [10]

[4164]-685  3
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OR
Q10) How are sheet dies classified? Explain constructional features of a T manifold

die. [10]

Q11) a) Explain the importance of packing phase with a neat sketch, explain any
two packing profiles. [5]

b) Mention the various 3 parameter and 4 parameter rheological models
used in flow analysis, explain any one in detail. [5]

OR
Q12) a) Obtain model constants for carrean model for the shear stress - shear

rate data obtained below. [7]
Shear stress Shear rate

(MPa) (S–1)
22,200 6.4
36,800 13.4
55,700 28.9
91,100 87.9

1,18,000 204.0
1,46,000 471.0
1,75,000 1280.0
2,07,000 2720.0
2,34,000 5510.0

b) Explain meld lines & weld lines with neat sketches. [3]

[4164]-685  4
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B.E. (IT)

ADVANCED OPERATING SYSTEMS
(2008 Pattern) (Elective - I) (Sem. - I)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.
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SECTION - I

Q1) a) An operating system could implement a memory I/O device. I/O
operations to the device cause the corresponding memory location to
be read or written. What is the disadvantage of providing such a device?
Should it be accessible to users or just to system administrators? [4]

b) Indicate how mutual exclusion could be implemented using mailboxes
with nonblocking send_mailbox and blocking receive_mailbox primitives.
Assume the primitives are executed as indivisible operations. [4]

c) Explain commonly used process scheduling criteria. [8]

OR

Q2) a) Explain the following UNIX commands with example. [10]
i) chgrp ii) wall
iii) ftp iv) chown
v) chmod

b) An operating system using simple segmentation, compute the physical
address for each of the logical addresses, given the following segment
table. If the address generates a segment fault, indicate so. [6]

 Segment  Base           Length

1  330               124

2  876               211

3  111 99

4  498               302

i) 0,99 ii) 2,78 iii) 1,265
iv) 3,222 v) 0,111 vi) 1,212

������
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Q3) a) Give functional specifications of KMOSSTART and KMOSCLOCK.

[8]

b) Explain procedure call and supervisor call used to invoke OS services.

[8]

OR

Q4) a) Explain interrupt management in KMOS. [10]

b) What is process dispatch? Write functional specification for process

DISPATCH in KMOS. [6]

Q5) a) Explain different multiprocessor interconnection types. [12]

b) Explain FORK and JOIN primitives in multiprocessor OS. [6]

OR

Q6) a) What is thread? Explain multithreading with example. [8]

b) Write advantages of using multiprocessor. [6]

c) Classify multiprocessor OS based on how machine related its

instructions to the data processing. [4]

SECTION - II

Q7) a) Describe zoned page frame allocator in detail. [10]

b) Explain management of heap area by UNIX OS. [6]

OR

Q8) a) Explain allocation and deallocation of a slab to a cache. [8]

b) Write a note on slab coloring. [8]

Q9) a) Explain different general purpose I/O interfaces. [6]

b) Describe components of the device driver model in detail. [10]

OR

Q10)a) Explain polling and interrupt mode to monitor I/O. [8]

b) Explain buffering strategies for character devices. [8]
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Q11)a) Write UNIX file system security mechanisms. [4]

b) Write the structure of UNIX Inode. Calculate the maximum size of a

file if the block size is 1K and size of index entry requires 4 bytes. [8]

c) Write a short note on file hole. [6]

OR

Q12)a) What do you mean by a dirty pages? When are they written to disk?[4]

b) Explain how journaling works. [6]

c) Write data structures for file memory mapping. [8]
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[4164] - 744
B.E. (Biotechnology)

ENVIRONMENTAL BIOTECHNOLOGY
(2008 Pattern) (Elective - I) (Sem. - I)

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

1) Answer Q.No.1 or Q.No.2, Answer Q.No.3 or Q.No.4, Answer Q.No.5 or Q.No.6
from Section - I & Answer Q.No.7 or Q.No.8, Answer Q.No.9 or Q.No.10, Answer
Q.No.11 or Q.No.12  from Section - II.

2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams should be drawn wherever necessary.
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SECTION - I

Q1) Answer the following :

a) A grit particle of diameter 0.2mm and density, 1500kg/m3 is to be
captured in a horizontal grit chamber of length 18m and width 1.0m.
The wastewater approach velocity carrying the grit particle is 0.3m/s
and the flow rate is 0.15m3/s. Write down whether the particle will be
settled in the grit chamber or not. The density of the wastewater =
1000kg/m3 and its viscosity is 0.001kg/m-s. [10]

b) Write in short about sedimentation and types of sedimentation tanks.[8]

OR

Q2) Explain in detail about the following parameters which are been used for
the analysis of waste water. [2 × 9 = 18]

a) Suspended solids.

b) Colour and odour.

Q3) Answer the following : [2 × 8 = 16]
a) Compare trickling filters with activated sludge systems.
b) What is packed bed reactor? Which control scheme is applicable to

packed bed reactor? Can a packed bed reactor used for liquid phase
reaction.

OR

������
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Q4) How is waste water treated using an oxidation ditch? How does an oxidation

ditch system differ from a packaged plant system? [16]

Q5) What does industrial effluent mean? What is the impact of industrial effluents

on human life? How industrial effluents influence another pollution? How

do effluent treatment plants work? [16]

OR

Q6) Describe in short about treatment strategies and disposal standards for

following sugar and textile industrial waste water. [16]

SECTION - II

Q7) Answer the following :

a) The following table shows the size distribution of a dust sample and

the fraction efficiency of removal in a gas cleaning equipment. Calculate

the overall collector efficiency. [10]

Dust size Weight per 100g of Fractional efficiency

dust (g) η
i 
(%)

< 5 2 1

5-10 2 7

10-15 4 16

15-20 7 44

20-25 10 67

25-30 8 81

30-35 7 88

35-40 10 92

40-50 15 93

50-60 20 95

60-70 10 98

> 70 5 100

b) Write in short about effects of air pollution on human health and on

vegetation. [8]
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OR

Q8) Describe in detail about stack sampling and particulate sampling of gas

pollutant. [18]

Q9) Write notes on the following : [2 × 8 = 16]

a) Role of methanogens in xenobiotic degradation.

b) Biological detoxification.

OR

Q10)Explain the necessity of treating hazardous waste? Discuss biotechnological

applications for hazardous waste management. [16]

Q11)Write short notes on the following : [4 × 4 = 16]

a) Land farming. b) Bioventing

c) Biosparging d) Biostimulation

OR

Q12)What is bioremediation and what are the different types of bioremediation?

What are the limitations to bioremediation? [16]

����



Total No. of Questions : 12]

[Total No. of Pages : 4

[4164] - 756

����� ����	
��������
��������	
���������	����
���

����������������	���� !��"��#����$%�"���
��������	
��� ���������������
��������
���
����������������

�� �����	
���������	�
����������������������������������������������	
�������
��	�
����������������������������������������

��  �	�
�	�����!
�����	
����	�	!�"#��$
�����
����	
%����
���	�
��$��&	�
�� '
��� ��(���	� 	!�"#��$
��������!
�
)
���
�
		��*�

P1756

�������	
	�

��� ����� ��� 	
������������������ ���������������������� �����������������
��������������������������������������������������������� ���

 �

��� �����������������������������!����������������������������������������
������������������������������������������������������������������������
������������������������������������� ���

��� ������������!������������������������������"��������# ����


��������������$��������%�����
������������������&�������''(��������)�����
����%��������������#�*����������������������������������������������#��������
�������������������������������%�����
���������������������������������������
��� �����#� 	�� ���� �����������''+,� ������������� ����������$������ ��� ���
)����$����&���������!����-����������.����#�
����"�����!,� ���������
��������������������&�/�������������������������������!#�0������������
������������������������������������������������������!�������&�����!����
���������$�����������������������������������������������������������#

�����������������������)�����������������,���������/����������������,���
�������������������������$��������%�����
�������,��������������������������
�������������$�����������!������������#�)�����������������������������������
!��� �������!� ��������(� �����������,� ��������,� ���� ��!����� ���������
�����#�)������������!���&������!�����������!,�!��/��$���������������������&��
���������������,�����������������������������������#�
��������������������
���1��������������)�����������������������������������������������������
2+3*45������������&������������������,���������,���������������������5

��	�


SEAT No. :



������
��� �

�����������������������!���&���5��������������������������������#�����������
����������������������������������������)����������������������������������
�����������!����������������������������������#� ���������������)���������
��� ����� ������ ����� ��� ���� �������� ��� ����� ������� 2��������� ���
����������������4#�6��������������������������������������!�������&�����
���������������������$�������������������������������������������������
����������������#� ��� ����� ���� 7�����������,�)���������� ������ ��� ���
�������������������������,������,�����������������������������$���������
�����#�����������������������,� �������������������� ���������������������
��������������������������������������,�������������	�����������&����������
����)���������,�����)�����������������$��
����������������������	��������$���
��������������������&��������������!���������#�8������������������������$�
�������������������������#

)�����������������$�����%�����
����������������������������������������
��������&��!�����������������#�)��������������������������������������������
������ �������������� ����������������,� �������9��� ������,���$����������
������,����������������,�����������������������������������������������
��������������������������������������������#

6���������!������������������������������%�����
�������,�����&��,������
���������������-����������������������/������������������#�8����������������$
������!����,�������������&��������������������������������������������������
���������������������������.����-����������������$���#�
��$����������	
����������������������������������9��#���������������������������������������������
��� ����������� ����� ���� ������������������#�6���)����$����&��,� ��� ���
����������,� ������� ���� �������� ��$��/��������� �����!� ��� ���� ������#
���!����-��:�����&��)���������������������;�<�����������$���#�=�&�����
=����������������!���������������������������������!������������>�����
������������������������������������#

���!����-����������������������������"�����������!���������������!��������
��&������������������������������������������$��������#�8����$���������
����������!��������!���>��������������������������$������������������������
���� ����)���������� �������$,� ��!��������������� �������/�������#�*������
��&���������������������������������!��������������������!�����
�		����������,
��������������	��������������!������������������������������������#�*������
���$��������������������������������������������������������#

?���������@

�# :��!�������$������������������,�����������,�����������������������!������
�������������������$����������������������������

�# 	��������������!���������������������������������������������!��������
����)�����������������$�,��������������������������"�������������������



���������������������������������������������������������������������
������

A# 6�����$����������!����$����������������7������������������/�������B,
����!�����������������������������������#�:��!��������&�����������������

���!�������$���#�������������������������������!��������������������&��
�������C�����������������������������������������!�������������
�������������������������������!����&����������������

.������ �����,� ��������,� ��������� �����������!� ��� ��������������� �������
:�������������������&������������������������������������!������

 �

��� ��������������������������������������"������������������������������#����

=������������2=�4����� �������*���������2 *4���������������������
���������������������������������#�=�������������������/����������������9�
�����������������!�����������������������������&���������������������������#
C������������������������������������������������������!�����������������������
���������� ������#� 6���� ��� ������� ��� ��� ������� ����� ���� ��&����������
������9������7���9��0����������*����B������������!��������������������������9�
���������������������#

C������������� *,����������������������������������������������!�������
���������������������#�C��������������������������������������������������
���� ��� ����=������D��!�*����
�����!#�C��� ��������� ��� ��������� ��
�������2������������������������,�������������������������������!����������
��������4#

=�����������������������!,�����������������$�����������������������������
���������,����������#�C��������������������������������������� *-�������
��������������������������������������������������������#

6�����������������������&���������������#�D�����������������������������������
���������!�������������������!���&���������������������������������-�������#
=�����������������������������������&��������������������� *-�����9�,����
����������������������������>������!�����=������D��!�*����
�����!#

=���������% 6���� ������� *� ���������������!��������������������
�������������#

?��������

�# C���=�������������������������

� ��������!�������$� *������������E�����!�!������������#

A# :��� *���$���������������������E�����!�!����������#

(# :��� *���������������������E�����!�!����������#

������
��� �



��� ���������������������������������������������������������!������&������������
��������������������� ������������������������������ �������������������
�����������!����������������������������������������������������������������
�����!�2)
64# ����

 �

�� :������������������������������# ����

�4 )�����������������������!

�4 ������������

�������	
	��

��� ����� ����� ��!������ �&��������� ���� ���� ������� ��� �� ��!������ �������
������������������������!����������������������������������������������!������

���

 �

��� ��������������!���������$����������������$�������������$���������������
��������$���C���������������������������������$������������&�����$�
������������������������������������������������������������$� ���

��� :����� ���� ���������� ��������� ��� 	������ �����������!� ���� �������� ���
����������������������������# ����

 �

���� ��������=�)�����������������&�������������������������������������������!���
������������������������������������$����������������� ����

���� ����������������������@

:������"�����!��������������"�����!�������#������������������������������
?8�����?
��������������������������������������&��&������?
������!����
�������������# ����

 �

���� �������������������������������!��������������������������������������������
�������������������>���&����������	�������������������������� ����

����

������
��� �



Total No. of Questions : 12]

[Total No. of Pages : 7

[4164] - 681
B.E. (Polymer)

 PRODUCTION PLANNING AND CONTROL
(2008 Pattern) (Elective - II) (Sem. - I)

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

1) Answer Q.No. 1 or 2, Q.No. 3 or 4 and Q.No. 5 or 6 from Section - I. Answer
Q.No. 7 or 8, Q.No. 9 or 10 and Q.No. 11 or 12 from Section - II.

2) Answers to the two sections must be written in separate answer books.
3) Figures to the right indicate full marks.
4) Use of statistical charts, scientific calculator, and graph paper is allowed.
5) Assume suitable data, if required.
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SECTION - I
Q1) a) The activity durations are given below. Draw the PERT network. Find

free float, independent float and total float. [8]
Activity Activity duration in days.

1-2 05
1-3 04
2-5 03
2-4 02
3-4 0
3-6 02
4-5 05
4-6 06
5-6 03
6-7 02

b) Explain the terms - Activity and Event as defined in PERT/CPM. Write in
short about Fulkerson’s Rule for numbering the PERT/CPM networks.[5]

c) Using graphical method, minimize time required to process i.e. for each
machine find which job should be done first. Also calculate the total time
required to complete both the jobs. Calculate idle time for each machine.[5]

job Sequence of machines A B C D E
1 Time 2 3 4 6 2
job Sequence of machines C A D E B
2 Time 4 5 3 2 6

OR

SEAT No. :

P.T.O.



Q2) a) Five jobs are to be processed on three machines A, B and C in the order ABC.
Find optimal sequence to minimize total elapsed time. Find also the idle time
for each machine for the optimal sequence determined by you. [10]

job 1 2 3 4 5

Machine A 8 10 6 7 11

Machine B 5 6 2 3 4

Machine C 4 9 8 6 5

b) Write in brief about resource leveling and smoothening with respect to
PERT/ CPM. [8]

Q3) a) A shopkeeper has uniform demand of an item at the rate of 50 items per
month. He buys from supplier at a cost of Rs. 6 per item and the cost of
ordering is Rs. 10 each time. If the stock holding costs are 20% per year
of the stock value, how frequently should he replenish his stocks?
Suppose supplier offers a 5% discount on orders between 200 and 999
items and a 10% discount on orders exceeding or equal to 1000, can
shopkeeper reduce his costs by taking advantage of either of these
discounts? [8]

b) Derive an expression for Economic order quantity (EOQ) and optimum
inventory cost for EOQ model with following assumptions- [8]
i) Demand is uniform.
ii) Lead time is zero.
iii) Production rate is infinite i.e. production is instantaneous.
iv) Shortages are not allowed.
v) Holding cost and set - up cost is to be considered.

OR
Q4) a) Write in short about ABC analysis. [6]

b) Derive an expression for Economic order quantity (EOQ) for EOQ model
with following assumptions- [10]
i) Demand is uniform.
ii) Lead time is zero.
iii) Production rate is infinite i.e. production is instantaneous.
iv) Shortages are allowed.
v) Holding cost, set-up cost and shortage cost is to be considered.
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Q5) a) Define and give interpretation of Process Capability Ratio Cp. What do
you understand by one sided process capability ratios? [8]

b) A daily sample of 30 items was taken over a period of 14 days in order
to establish control limits. If 21 defectives were found, what should be
upper and lower control limits of the proportion of defectives? [4]

c) Write in short about any two good reasons for the usefulness of
acceptance sampling. [4]

OR
Q6) a) Explain the relationship between Cp and Cpk. Also comment on situation

where Cp < Cpk and Cp = Cpk. [6]
b) Extrusion film thickness measurements taken at regular intervals are given

below.
Sample Readings

No 1 2 3 4 5
1 1.44 1.54 1.45 1.43 1.32
2 1.44 1.54 1.48 1.43 1.62
3 1.40 1.54 1.45 1.63 1.22
4 1.44 1.54 1.45 1.23 1.39
5 1.74 1.64 1.48 1.43 1.52
6 1.44 1.54 1.45 1.36 1.62
7 1.41 1.59 1.35 1.25 1.52
8 1.60 1.57 1.45 1.43 1.72
9 1.44 1.54 1.45 1.43 1.42
10 1.44 1.54 1.47 1.49 1.42

Draw X and R charts. Also indicate whether the process is under statistical
control. Use statistical chart for the useful factors. [10]

SECTION - II
Q7) a) A salesman wants to visit cities A, B, C, D and E. He cannot visit any

city twice before returning to the point of starting the journey. Also he
must visit all the cities. Cost of visiting one city to another is known and
is given below.

A B C D E
A 0 2 5 7 1
B 6 0 3 8 2
C 8 7 0 4 7
D 12 4 6 0 5
E 1 3 2 8 0

Find optimum solution to minimize cost. [10]
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b) Find the basic feasible solution of following transportation problem using
north - west corner method. [6]

W1 W2 W3 W4     Supply
F1 14 25 45 5 6
F2 65 25 35 55 8
F3 35 3 65 15 16
Required 4 7 6 13

OR

Q8) a) Find the optimum solution to the following transportation problem.[10]
B1 B2 B3 B4 B5

A1 7 6 4 5 9 40
A2 8 5 6 7 8 30
A3 6 8 9 6 5 20
A4 5 7 7 8 6 10
Required 30 30 15 20 5    Total

b) Give a mathematical representation of Assignment Model and discuss as
to how assignment model can be treated as special case of transportation
model. [6]

Q9) a) Arrival rate of telephone calls at  a booth are according to Poisson’s
distribution with an average time of 9 minutes between the two consecutive
arrivals. The length of telephone calls is assumed to be exponentially
distributed with mean 2 minutes i.e. the service rate is ½ per minute. [9]
i) Determine the person arriving at the booth will have to wait.
ii) Find the average queue length that is formed from time to time.
iii) The company can install second booth if an arrival is expected to

wait at least 4 minutes for the telephone. Find increase in flow of
arrivals which will justify second booth.

iv) What is the probability that an arrival will have to wait for more than
10 minutes before the phone is free?

v) What is the probability that he will have to wait for more than 10
minutes before the phone is available and the call is also complete?

vi) Find the fraction of the day the phone will be in use.
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b) Babies are born in sparsely populated state at a rate one birth every 10
minutes with time between the births following an exponential distribution.
Find. [7]
i) Average number of births per year.

ii) Probability that no births will occur in any one day.

iii) The probability of issuing 50 birth certificates in three hours assuming
that 40 were issued during the first 2 hours of 3 hour period.

OR

Q10) a) A mechanic repairs 4 machines. The mean time between the service
requirements is 5 hours for each machine and forms an exponential
distribution. The mean repair time is 1 hour and also follows the same
distribution. Machine downtime costs Rs. 100 per hour and mechanic
costs Rs. 300 per day. Determine- [6]

i) Expected number of operating machine (i.e. Machines which do
not require servicing).

ii) Expected downtime cost per day.

iii) Is it economically possible to engage two mechanics, each repairing
two machines?

b) A bottle capping machine caps the bottles at the rate of 1 every 2 seconds.
Bottles arrive at a rate of 1 every 4 seconds. If in the beginning there are
20 bottles to be capped, how much time is required to service the bottles
that are waiting? [4]

c) Write about replacement policies for the items that fail suddenly. [6]

Q11) a) Solve the game whose pay off matrix is shown below by the method of
linear programming. [12]

1 2 3

1 3 –4 2

2 1 –3 –7

3 –2 4 7
b) Discuss procedural steps, advantages and limitations of “Decision Tree

Approach”. [6]
OR
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Q12) a) A company currently works on one manufacturing process and earns a
profit of Rs. 10,000. Company is faced with alternatives of taking
following decisions- [10]

i) It can conduct research R1, the cost of which is Rs. 9000 and
probability of success is 90%. Success will earn a gross income of
Rs. 30,000.

ii) It can conduct research R2, the cost of which is Rs. 6000 and
probability of success is 50%. Success will earn a gross income of
Rs. 25,000.

iii) It can pay Rs. 5000 as a royalty for the new process which will earn
a gross income of Rs. 20,000.

iv) The company may continue with the existing process.
Due to limited resources, company can conduct only one of the
two research alternatives. Draw a decision tree and find optimum
strategy.

b) A 2 × 2 two person zero sum game without any saddle point, is having a
pay off matrix for player A as - [8]

B1 B2

A1 a11 a12

A2 a21 a22

Find optimal mixed strategy and value of the game.
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Total No. of Questions : 8]

[Total No. of Pages : 3

[4164] - 642
B.E. (Petroleum Engineering)

  IMPROVED OIL RECOVERY AND RESERVOIR SIMULATION

(2008 Pattern) (Sem. - II)

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

1) Answers to the two sections must be written in separate answer books.
2) Question No 4(four) and 7(seven) is compulsory.
3) Figures to the right indicate full marks.
4) Neat diagrams should be drawn wherever necessary.
5) Use of a non - programmable calculator, log - log, semi - log paper is allowed.
6) Assume suitable data if necessary.
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SECTION - I
Q1) Derive the fractional flow equation for two phase flow. How is it used for

waterflooding? [16]

Q2) a) Explain all the thermal EOR techniques. [6]
b) Explain Insitu combustion in detail with the screening criteria. [6]
c) Explain well site layout for a steam flood process. [4]

Q3) a) What is the screening criteria for CO2 flooding? [6]
b) Draw and explain the phase diagram for CO2 flooding with reference to

VGD and CGD. [6]
c) Explain why you require such a screening criteria (3a). [4]

Q4) a) State four elements of Polymer Design and Steam flooding? [6]
b) Name and explain any one model in Thermal EOR. [6]
c) Define MMP, CDC, Cosurfactant, Cosolvent, UL and LL phases. [6]

SECTION - II

Q5)
t
p

x
p

∂
∂

α=
∂
∂

2

2

 is the given equation for flow in porous media. Formulate the

discretised equation using variable grid blocks. Start with Taylors Series[16]

SEAT No. :

P.T.O.



Q6) a) Given a one - dimensional reservoir, with the following data, set up the
matrix using the crank nicolson method. L = 400 ft, ct = 5E - 6,
P(x, 0) = 5000 psi, P (400, t) = 0 psi, P(0, t) = 5000 psi, viscosity = 5 cp,
permeability  = 5md , porosity = 20%. [12]

b) Show the solution profiles for different times on a P - x diagram and the
steady state solution. [4]

Q7) Hanofer Oil Field, Eastern Europe, has an isopach map in Figure 1. Assume
any other data and clearly state it. Well 1 is a producting well, well 2 is a dry
well.
Discovery Date : Jan, 86

No. of producing wells One (shown by triangle)

Formation type sandstone

Depth 5000ft

Average Porosity 11%

Average Permeability 43md

Average Water Saturation 17%

Reservoir Temperature 154 F

Residual Oil Saturation 0.27

Oil viscosity at reservoir temperature 6cp

Water viscosity at reservoir temperature 1cp

Initial Reservoir Pressure 2422 psia

Oil Gravity 25 API
IFT between oil and water 23 dyne/cm

a) Give possible reasons and justifications why this is a dry well. [10]

b) Economics require that you do not abandon the well. What steps will
you take to correct the existing well? Explain in detail. [8]

Q8) a) Use taylors series to derive the finite difference approximation formulas
for the Diffusivity equation. [8]

b) Modify the above equation if the left boundary has a flow rate condition.[4]

c) Modify the above equation if the left boundary has a pressure condition.[4]
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B.E. (Printing)
COMMERCIAL GRAPHIC DESIGN
(2008 Pattern) (Elective - I) (Sem. - I)

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

Solve any 3 questions from each section.
2) Answers to the two sections should be written on separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data if requried.
5) Use of electronic pocket calculator is allowed.

P1736

SECTION - I

Q1) Discuss Basic elements to be considered for a graphic design. [16]

OR

What are paper sizes? Discuss margins to be considered for a graphic layout.

Q2) What are file formats of a Digital Camera? Compare in detail. [18]

OR

Describe in detail Raw image processing.

Q3) Explain in detail importance of pre flight check. [16]

OR

Describe a work and tumble layout for printing of 8 page four color job.

SECTION - II

Q4) Describe parameters to be considered in package design. [18]

OR

Discuss process of label manufacture for beverage packaging.

P.T.O.

SEAT No. :



Q5) Describe file formats used in web graphics. Also discuss elements for webpage
design. [16]

OR
Discuss image editing using adobe photoshop for web designing.

Q6) Discuss workflow process and PDF workflow systems. [16]
OR

What are the cost elements involved in designing and printing of a flyer?
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B.E. (Industrial Electronics)
DIGITAL SIGNAL PROCESSING

(1997 Course)

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

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

P1798

SECTION - I
Q1) a) What is Sampling theorem? Explain Antialiasing filter in detail. [9]

b) Define following signals and give example of each. [9]
i) Power Signal and Energy Signal.
ii) Even Signal and Odd Signal.
iii) Deterministic and Non-deterministic Signal.

Q2) a) Find Z-transform of the following signal and plot ROC. [8]
i) x (n) = {1, 2, 3, 2, 1}

ii) x (n) = 
n

⎟
⎠
⎞

⎜
⎝
⎛−

4
1  u (n) + 

n

⎟
⎠
⎞

⎜
⎝
⎛
3
1  u (n)

b) Find Inverse Z-Transform of following. Assume causal sequence. [8]

i)
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Q3) a) Find the response of the system [8]
y (n) – 2y (n – 1) = x (n) for
i) x (n) = u(n)
ii) x (n) = 2n u (n)

b) Define Fourier Transform (FT), Discrete Fourier Transform (DFT) and
Discrete Time Fourier Transform (DTFT). Also calculate DFT for the
following sequence
x (n) = {  , 2, 4, 6} [8]

Q4) a) What is FFT? Explain Decimation in frequency (DIF) FFT algorithm in
detail. [8]

b) Find out circular convolution of
h (n) = {1, 2, 4} and x (n) = {1, 2, 4} [8]

Q5) a) Obtain the Direct form I and II realization of the following: [8]
i) y (n) = 0.1 y (n – 1) + 0.4 y (n – 2) + 0.3 x (n) + 0.5 x (n – 1) + 0.55 x (n – 2).

ii) y (n) + 2
1  y (n – 1) + 4

1  y (n – 2) = x (n) + x (n – 1).

b) i) Derive the relation between Z-Transform and Fourier Transform.[4]
ii) State and Prove Convolution Property of Z-Transform. [4]

SECTION - II
Q6) a) Explain Impulse Invariance Transformation in detail? What are its

drawback. [9]
b) What is Analog and Digital filter? Compare? Also explain the concept of

linear and non-linear phase filter. [9]

Q7) a) Draw a typical diagram of DSP processor and explain in detail? [8]
b) Explain Goertzel Algorithm in detail? [8]

Q8) a) Design a second order Low Pass Digital Butterworth filter with cutoff
frequence of 5 kHz and sampling frequency of 104 samples/sec by Bilinear
Transformation. [8]

b) What is Finite Word Length Effect? What are the different sources of
errors, explain in detail with a small system. [8]

[4164]-1001 2
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Q9) a) What is DTMF? Explain using DFT in detail? [8]
b) Explain Gibb’s Phenomenon in FIR filter in detail? [8]

Q10)a) Determine whether the following system is time invariant. [8]
y (n) = x (n2)

b) Define cross correlation and Auto-correlation? Determine cross correlation
between sequences [8]
x (n) = {1, 2, 3, 4} and h (n) = {2, 2, 2, 2}

( ( (
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