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[4164] - 53
B.E. (Production) (Common to Prod. S/W)

MANUFACTURING AUTOMATION AND CONTROL
(2003 Pattern) (Sem. - 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 tables is allowed.
6) Assume suitable data, if necessary.

P1194

SECTION - I
Q1) a) Explain with neat sketch the radial piston pump and also derive an

expression for its flow. [6]
b) For a 100 kN press tool weight 5kN. Calculate the pressure required for

pressing operation if bore diameter of cylinder is 80 mm, rod area is 60
mm and counter balance valve is used in circuit. [6]

c) Explain with neat sketch basic principles of Hydraulics. [6]
OR

Q2) a) A pump has a displacement of 20 cm3/ rev. is driven at 1440 rpm and
120 bars. The volumetric efficiency is 0.90 and overall efficiency is 0.8.
Calculate: [6]
i) Pump delivery in liters per minute.
ii) The input power at pump shaft in kW.
iii) Drive torque at pump shaft.

b) Explain with neat sketch flow dividers. [6]
c) Explain with neat sketch, the working of unloading valve and draw typical

circuit showing its application. [6]

P.T.O.
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Q3) a) A hydraulic intensifier increases the pressure of water from 45 bars to
180 bars. The plunger of intensifier has a stroke length of 1.6m; storage
capacity of intensifier is 30 liters. Determine the diameter of plunger.
Also find the volume of high pressure water and low pressure water
from the intensifier. [6]

b) Explain with neat sketch cylinder synchronizing. [6]
c) Discuss accumulators and intensifiers used hydraulics. [4]

OR
Q4) a) A cylinder has to exert forward thrust of 150 kN & reverse thrust of

20 kN. The cylinder extend speed is 0.5 m/min & retract speed is 6m/
min. full pump flow is utilized during retraction of the cylinder. The
maximum pump pressure is 150 bars & pressure drop across various
elements is as below. Filter - 4 bar, DCV (each flow path) - 2 bar, FCV
(controlled flow ) - 10 bar, FCV (control variable) - 3 bar. Find out the
efficiencies of meter  - in and meter  - out circuit and compare. Assume
2 : 1 ratio of piston area to piston rod ratio. [10]

b) Explain with neat sketch the hydraulic circuit to maintain constant feed
rate with variation in load. [6]

Q5) a) Explain with neat sketch the construction and working principle of
pressure regulator. [6]

b) Draw a pneumatic circuit showing the application of Quick Exhaust valve
and explain its working. [6]

c) Discuss the air treatment process in pneumatics system. [4]
OR

Q6) a) Draw & explain the working of a pneumatic circuit to actuate the two
cylinders in the sequence A+ B+ B- A- [8]

b) Discuss with suitable example electro pneumatics. [8]
SECTION - II

Q7) a) Sketch the general architecture of microprocessor and explain the internal
operation & registers of 8085 microprocessor. [10]

b) Explain with suitable example computer process control system & its
components. [8]

OR
Q8) a) Explain with block diagram microcontroller and briefly discuss the factors

for selecting microcontroller. [8]



b) Devise a circuit that could be used with a conveyor belt which is used to
move an item to a workstation. The presence of item at workstation is
detected by means of breaking a contact activated by a beam of light to
a photo sensor. There it stops for 100s for an operation to be carried out
before moving on and off the conveyor. The motor for the belt is started
by NO start switch and stopped by a NC switch. [10]

Q9) a) Draw the neat sketches showing the characteristics of various controllers
and write the equations for their output. [10]

b) Explain with suitable example the use of counters & timers in PLC. [6]
OR

Q10) a) A PD controller has Kp = 2.0, KD = 2s. Controller output for zero error
is 40%. Plot the controller output for the error shown in figure. 1. [8]

b) Discuss briefly PLC programming languages and process scan process.[8]

Q11) a) What factors should be considered while deciding the type of transfer
device to be used in automated system? [4]

b) Explain various transfer mechanisms used in automated systems. [6]
c) Explain with neat sketches various types of feeders. [6]

OR
Q12) Write short notes on : [16]

a) Automated warehouse.
b) Industrial robots.
c) Low cost automation.
d) Design for assembly.

[4164] - 53   3
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[4164] - 60

B.E. (Production Engineering)

PROCESS PLANNING AND TOOL SELECTION

(2003 Pattern) (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) Assume suitable data, if necessary.
6) Use of electronic pocket calculator is allowed.

P1196

SECTION - I
Q1) a) “What is process? Explain with a neat line diagram how the Manufacturing

processes are classified? [8]
b) Define the following terms : [8]

i) Part and work - piece.
ii) Equipment and tooling.
iii) Operation and routing.
iv) Specification and dimensions.

OR
Q2) a) List the main responsibilities of process engineer. [8]

b) What are the considerations for manufacturing and assembly operation
while designing a product. [8]

Q3) a) What are the two methods of dimensioning? Which method is normally
preferred and why? [8]

b) What is a datum? What is the advantage of using datum? Is it always
possible to establish a physical datum? Explain. [8]

OR
Q4) a) What is meant by geometry of form? Define the followings :- [8]

i) Flatness,
ii) Straightness,
iii) Angularity,
iv) Concentricity.

SEAT No. :
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b) What is the purpose of grouping the related surfaces or areas? Explain. [8]

Q5) a) What do you mean by selective assembly? Explain the three general
types of fits with appropriate examples? [9]

b) What causes work - piece variations? What are the variables which
interface with work - piece control? [9]

OR
Q6) a) What are the design and process tolerance stack? Explain with suitable

example. List the problems incurred due to tolerance stack. [9]
b) What are the rules for locating long cylinder and short cylinder? Explain

with neat diagram. [9]
SECTION - II

Q7) a) Discuss various factors affecting on selection of tooling. [8]
b) Differentiate between general purpose machine (GPM) and special

purpose machine (SPM). List any four GPM’s. [8]
OR

Q8) a) What is mean by process capability of equipment? Explain and
differentiate between prime accuracies and producing accuracies. [8]

b) Compare and explain various types of holders used for cylindrical tools. [8]

Q9) a) Explain in detail the steps involved in variant process planning. List CAPP
software packages used in manufacturing industry. [8]

b) How are the critical areas on a work - piece generally identified? Distinguish
between product critical areas and process critical areas. Which is most
likely to occur in operation sequence? [8]

OR
Q10) a) Explain Automatic Time Standard System (ATS) in CAPP? [8]

b) Describe the steps of the engineering approach to selecting and planning
a process. [8]

Q11) A precision Engineering Company have won a contract to manufacture 5000
units of a component as shown in figure1., with a view to repeat orders every
two months. The holes are to be produced on a manual drill press and have
to ensure required accuracy and repeatability. Prepare a process sheet for a
component to have a minimum cost per piece. [18]



All dimensions are in mm.
General tolerance  ± 0.1 unless otherwise stated.
Quantity Material Scale

5000 Mild Steel 1 : 1

OR
Q12) The part drawing shown in fig. 2, shows a flanged component is to be

manufacture in batches of size 500, at an intervals of two weeks. Prepare the
process sheet containing manufacturing plan with operation sequence,
equipments, tooling, process  parameters and cycle time per piece. [18]

[4164]-60 3

Fig. 1. Machined Component.



All dimensions are in mm.
General tolerance  ± 0.5 unless otherwise stated.
Quantity Material Scale

500 Cast Iron 1 : 1

[4164]-60 4
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[4164] - 61

B.E. (Production Engineering)
CAD/CAM/CIM

(2003 Pattern) (Sem. - II)

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

1) Attempt one question of each unit from Section - I and Section - II.
2) Answer to the questions should be written on separate books.
3) Draw neat diagrams wherever necessary.
4) Assume suitable data if required.

P1197

SECTION - I
Unit - I

Q1) a) Perform the following transformation if the coordinates of vertices of
triangle are A(2,2), B(6,2), C(4,6) the transformation in sequence are
i) Scaling by 2 units in X and Y direction.
ii) Rotate by 30 degree anticlockwise about A, [8]

b) Explain image creation techniques in cad [8]
OR

Q2) a) Explain different surface entities. [6]
b) A line XY with end points X(2,2) and Y(5,5) find new co-ordinates of a

line for following transformation
i) Translate X 2 unit and Y 3 unit,
ii) Scale in X and Y direction by 2,
iii) Rotate by 45 degree in CCW,
iv) Reflection about origin. [10]

Unit - II
Q3) a) Why tool presetting is required for CNC? Explain the set up with sketch. [6]

b) Explain different layouts in FMS. [6]
c) Explain sub routine and Do loop used in CNC programming. [6]

OR

SEAT No. :
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Q4) a) Write a note on [8]
i) automated factory,
ii) CANQ.

b) Write a CNC program in G and M code for a part as shown in fig No.1.
Also write a remark for each block. [10]

Unit - III
Q5) a) Explain different phases in ERP. [8]

b) Explain basic data required to prepare a CIM database. [8]
OR

Q6) a) Explain different robot configuration. [8]
b) Explain any two manufacturing module in MRP - II. [8]

SECTION - II
Unit - IV

Q7) a) Why is RP used? Give the details of any one RP process. [8]
b) Compare steriolithography RP with selective sintering. [7]

OR
Q8) a) Explain basic methodology for getting a product through 3D printing

process? [8]
b) Explain with neat sketch fused deposition RP. State its advantages,

limitations. [7]

Unit - V
Q9) a) Explain optiz coding system. [8]

b) Explain different steps to be followed for solving truss problem using
FEA. [6]

c) Explain with suitable example the use of production flow analysis for
cell formation. [6]



OR
Q10) a) A stepped bar is made of two materials joined together as shown in

following figure no.2. The bar is subjected to an axial pull of 20kN.
Determine the displacement, reaction force at support, stress of each of
the section using a 1D spar element.  [14]

A1 = 70 mm2, E1 = 200 GPa A2 = 35 mm2, E2 = 120 GPa.
b) Explain mesh generation and model building in FEA. [6]

Unit - VI
Q11) Write short note on [15]

a) Rapid product development,
b) QFD,
c) Enterprise optimization.

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

b) Explain NIST - AMRF Hierarchical model. [7]
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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 basis of ergonomic problem identification. [8]

b) What are Human Machine systems? Explain its types and characteristics.[10]
OR

Q2) a) Explain the Lumbar Lordosis Principle used in seat design. [6]
b) Explain Work & Rest cycle. [6]
c) Explain the criterion for safe MMH Task design. [6]

Q3) a) What is Anthropometry and explain principles used in application of
Anthropometric data. [8]

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

Q4) a) Explain different types of anthropometric dimensions and describe the
concept of percentiles used in anthropometric data. [8]

b) What are the requirements for designing safe product? [8]

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.

SEAT No. :
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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
Q7) a) Write a note on different hot temperature indices. [9]

b) Differentiate between Discomfort glare & Disability glare. [9]
OR

Q8) a) What are the effects of excessive noise levels. What are the techniques
of noise reduction. [9]

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

Q9) a) Discuss the effect of lighting on elderly? Explain its any two effects of
heat on human performance. [12]

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

Q10) a) Explain the term Accident. Explain its relationship with human errors. [8]
b) Explain perception of risk & describe risk evaluation process. [8]

Q11) a) Explain MOST and its types in brief. [8]
b) Explain the various considerations used in MTM 1 [8]

OR
Q12) Explain the following PMTS (Predetermined Motion Time Analysis) Determine

the variants & stability of each.  [16]
a) Work factor system.
b) Method Time measurement.
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SECTION - I
Unit - I

Q1) a) Explain the concept of hard turning process and compare it with
conventional turning process. [8]

b) Explain the chip morphology in High speed machining. [8]
OR

Q2) a) Explain the ultrasonic vibration assisted machining. [8]
b) Explain the development of tool geometry for insert. [8]

Unit - II
Q3) a) State the requirement of dielectric fluid used in EDM? Explain metal

removal in EDM. [8]
b) Explain with neat sketch thermal energy process. [8]

OR
Q4) a) For a Rc Ckt adjusted for maximum power supply, following details

available, Resistance R = 380 Ohm, Capacitance C = 50 microfarad,
Supply voltage = 80 V. Calculate  charging current, at the Instant when
the Ckt  is switch on, frequency of discharge. [8]

b) Explain photochemical machining. [8]

SEAT No. :
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Unit - III
Q5) a) What is ring rolling operation? Classify them and state their advantages

and limitations. [9]
b) Explain in brief the process consideration in Isothermal forging for the

processing of a shaft? [9]
OR

Q6) a) Compare orbital forging with radial forging. [9]
b) Explain the concept of powder forging? Write its advantages, limitations

and applications. [9]
SECTION - II

Unit - IV
Q7) a) Explain with neat sketch continuous casting process. [8]

b) Explain with neat sketch a reciprocating mould process. [8]
OR

Q8) a) Explain suitable process for casting of brass. [8]
b) State and explain controlling parameters in injection casting process?[8]

Unit - V
Q9) a) Explain with neat sketch transfer moulding for plastic component. [8]

b) Explain different methods for plastic printing. [8]
OR

Q10) a) Explain with neat sketch for process of ceramic pats.  [8]
b) Suggest and explain a suitable process for following [8]

i) Bucket,
ii) Dish.

Unit - VI
Q11) a) Explain factor consideration for surface cleaning and coating. [9]

b) Explain steps in MEMS. [9]
OR

Q12) Write notes on following :  [18]
a) Ceramic coating,
b) Electro plating,
c) LIGA.



Total No. of Questions : 12]

[Total No. of Pages : 2

[4164] - 65

B.E. (Production Engg.)
ADVANCED PRODUCTION TECHNOLOGY

(Elective - II) (2003 Pattern) (Sem. - II)

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

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

P1201

SECTION - I
Unit - I

Q1) a) Explain the basic frame work of TPS. [8]
b) Explain the features of Toyota Production system. [8]

OR
Q2) a) Explain how to shorten the lead times in TPS. [8]

b) Illustrate a JIT system with the help of neat block diagram. [8]

Unit - II
Q3) a) Explain the importance of benchmarking in manufacturing system. [8]

b) What is Business process reengineering? Compare it with reverse
engineering. [9]

OR
Q4) a) What is mean by bottlenecks in operation? Explain how to identified and

its effect on production. [9]
b) Explain the different ways to measure performance of manufacturing

system. [8]

Unit - III
Q5) a) Explain performance objective productivity concept. [8]

b) Explain with suitable example the productivity measurement in a small
industry. [9]

SEAT No. :
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OR
Q6) a) Describe the various factors for productivity improvement in medium

scale industries. [9]
b) What is MBO? Explain steps in MBO. [8]

SECTION - II
Unit - IV

Q7) a) Explain simulation methodology applicable to manufacturing? [9]
b) Explain AI knowledge based expert system. [8]

OR
Q8) a) What is Artificial Intelligence? Explain rules in it. [8]

b) Explain to create a logical rule for decision making in AI? [9]

Unit - V
Q9) a) Explain methodology for system design in engineering? [8]

b) Explain the concept of design based on characteristics attributes. [8]
OR

Q10) Explain in brief the characteristics matrix with a suitable example. [16]
Unit - VI

Q11) a) Explain the term technology and important characteristics of technology
management. [9]

b) Explain the role of government in technology development. [8]
OR

Q12) a) Explain the impact of technology on society and business. [9]
b) Explain the concept of technology diffusion. [8]
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SECTION - I
Q1) a) With a help of neat block diagram; differentiate clearly between closed

loop control system and open loop control system. State advantages
and limitations of each. [9]

b) Discuss the functioning of an Engine Management System and draw a block
diagram representing the basic elements of the control system for it. [9]

OR
Q2) a) State and explain the signal conditioning processes. [6]

b) Discuss the following with neat sketches : [12]
i) Inverting amplifier.
ii) Summing amplifier.
iii) Integrating amplifier.

Q3) Explain the following for a Microprocessor : [16]
a) Assembler
b) Memory address.
c) Bus
d) Instruction Pointer.

OR
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Q4) a) Define [12]
i) TTL
ii) CMOS
iii) Digital Logic.
iv) Parity method for Error Detection

b) How does a microcontroller differ from microprocessor? [4]

Q5) a) What is an Instruction set? State and explain any four commonly used
instructions that may be given to a microprocessor. [7]

b) Write a program in assembly language to determine the maximum
Temperature obtained from a list of measured temperatures. [9]

OR
Q6) Explain the following with neat figures : [16]

a) Bidirectional Buffer.
b) Handshaking.
c) Polling and interrupts.
d) Serial interfacing.

SECTION - II
Q7) a) Explain the following, with the help of a ladder diagram. [8]

i) Latching.
ii) Sequencing.

b) Explain any two of the following : [8]
i) Rotary Encoder.
ii) Seebeck Effect
iii) Potentiometers.
iv) Pneumatic Proximity Sensor.

OR
Q8) a) Draw a ladder diagram for switching ON a motor on pressing a Green

switch and switching OFF after 10 seconds of pressing the Red switch.[8]
b) State and explain a sensor to measure the following : [8]

i) Fluid Pressure.
ii) Liquid Flow.
iii) Temperature.
iv) Displacement.



Q9) Compare Pneumatic, Hydraulic and Electrical drives for robotic
applications.State the particular applications of each in Robots. [16]

OR
Q10) State and explain various types of : [16]

a) Valve bodies and Plugs.
b) Ball and roller bearings.
c) Solid state devices.

Q11) a) Define ‘Robot’ and explain clearly the operational features of industrial
robots which make them different from fixed automation. [9]

b) With the help of a neat diagram, explain the basic components of a
typical robotic system. [9]

OR
Q12) Explain the following terms : [18]

a) Work envelope.
b) Spatial Resolution.
c) Degrees of freedom.
d) Roll, pitch, yaw.
e) Compliance.
f) Repeatability.
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SECTION - I
Q1) a) Write a note on Luminance Ratio. [6]

b) What are Human Machine systems? Explain its types and characteristics.
[12]

OR
Q2) a) What is ergonomics and what are the doctrines. [6]

b) Explain Work & Rest cycle. [6]
c) What are the various study areas of ergonomics. [6]

Q3) a) Explain static and dynamic dimensions. [8]
b) Explain the considerations in designing a seated workplace. [8]

OR
Q4) a) Explain various anthropometric dimensions required for designing of an

umbrella. [8]
b) What are the requirements for designing safe product? [8]

Q5) a) Explain the principles of arranging components. [8]
b) Explain the Multifunction Hand Controls. [8]

OR
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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

Q7) a) Explain the effect of Noise on human performance. [9]
b) Differentiate between Discomfort glare & Disability glare. [9]

OR
Q8) a) What are the effects of excessive noise levels. What are the techniques

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

Q9) a) Discuss the effect of lighting on elderly? Also elaborate on Lighting for
VDTs. [12]

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

Q10) a) Explain the requirements for designing a safe product. [8]
b) Explain photometry in detail. [8]

Q11) a) Explain MOST and its types in brief. [8]
b) Explain the Mento Factor System in brief. [8]

OR
Q12) a) Differentiate between MTM1, MTM2 and MTM3 [10]

b) Explain the concept of Therbligs. [6]



Total No. of Questions : 12]

[Total No. of Pages : 2

[4164] - 71

B.E. (Production / Prod. S/W)
ADVANCED PRODUCTION TECHNOLOGY

(Elective - I) (2003 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) Assume suitable data if necessary.

P1204

SECTION - I
Q1) State the principles of ‘Toyota production system’. Explain the role of

suppliers in TPS. [18]
OR

Q2) a) What is the KANBAN system? State and explain its types. What factors
determine the quantity of Cards in each bin? [8]

b) Discuss the following in TPS : [10]
i) Seven types of Wastes.
ii) Root problem Solving.

Q3) Define ‘Benchmarking Process’. Explain the step by step approach to
Benchmarking. Discuss its Benefits and Uses. [16]

OR
Q4) Explain (any two) : [16]

a) Bottlenecks.
b) Agile Manufacturing.
c) Green Manufacturing.

Q5) Explain : [16]
a) Labour Productivity.
b) Multifactor Productivity.

OR
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Q6) a) State the objectives of Productivity Management. Discuss the Sources
of Productivity Growth. [10]

b) Discuss the steps of productivity improvement. [6]

SECTION - II

Q7) a) Explain the process interaction approach in Simulation. [9]
b) What are the various types of Simulations? Explain. [9]

OR
Q8) Explain the following for Artificial Intelligence : [18]

a) Knowledge Representation.
b) Planning.
c) Natural Language Processing.

Q9) a) What is feasibility analysis? [16]
b) Why is it carried out?
c) Discuss its advantages.
d) State an example.

OR
Q10) Explain the concept of Product Design based on : [16]

a) Surface Topology.
b) Dimensional Tolerance.
c) Customer References.

Q11) a) What do you mean by Technology? Discuss its levels of development.
[8]

b) State the different factors for surviving the industry in today’s
globalization era. [8]

OR
Q12) a) Compare Technology management with other managements. [8]

b) Explain the effect of change in technology in recent manufacturing trends.
[8]
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SECTION - I
Q1) a) State and derive the swing equation. [8]

b) Explain steady state stability and transient stability. State the assumption
for transient stability analysis. [8]

OR
Q2) a) Explain the equal area criterion of stability for sudden short circuit on

one of the parallel lines away from line ends (in the middle of a line).
Derive the expression for critical clearing angle. [8]

b) Explain following terms [8]
i) Critical Clearing Angle.
ii) Critical Clearing Time.

Q3) a) What is unit commitment? Explain the objective function and various
equality and inequality constraints used for unit commitment of thermal
generating units. [8]

b) Explain with example, the ‘priority list’ method of unit commitment. [8]
OR

Q4) a) Explain with mathematical formulation, the dynamic programming method
for unit commitment. [8]

b) Write short note on following [8]
i) Spinning reserve.
ii) Must run time.
iii) Shut down cost
iv) Start up cost.

P.T.O.
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Q5) a) Explain the concept of ‘Automatic Generation Control’. Explain with
neat block diagram, the proportional plus integral load frequency control
of an isolated power system. [10]

b) Write short note on [8]
i) Speed governor dead band.
ii) Generator rate constraint.

OR
Q6) a) With neat block diagram explain two area load frequency control. Explain

the concept of Area Control Error (ACE). [12]
b) Explain digital load frequency controller. [6]

SECTION - II
Q7) a) Explain the centralized and decentralized control with reference to energy

control center. [8]
b) Explain real time monitoring with functional block diagram. [8]

OR
Q8) Write short note on following. [16]

a) Data logging unit.
b) Man - machine interface.
c) Remote terminal unit.
d) Tele - metering.

Q9) a) Discuss FACTS controllers used for reactive power control [10]
b) Explain the steady state performance of static V Ar compensation. [8]

OR
Q10) a) Draw a typical loading capability curve of a generator. Explain the effect of

variation of reactive power on the operation of synchronous generator.[10]
b) Explain the concept of compensation of line. [8]

Q11) a) Explain the concept of following : [8]
i) Energy banking.
ii) Power pools.

b) Discuss various advantages of interconnected power system. [8]
OR

Q12) Explain : [16]
a) Economy interchange evaluation.
b) Interchange evaluation with unit commitment.
c) Capacity and diversity interchange.
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SECTION - I

Q1) a) State advantages of electrical heating. [6]
b) With  a neat diagram explain core type induction furnace [6]
c) With a suitable diagram explain ultrasonic welding. [6]

OR
Q2) a) With a neat diagram explain the working of direct arc furnace. Draw

equivalent circuit of arc furnace. [6]
b) A resistance oven uses nichrome wire as heating element which operates

on single phase, 220 volt supply with a power rating of 16kW. If
temperature of the element is to be limited to 1170°C and average
temperature of charge is 500°C, find diameter and length of wire. Take
radiating efficiency  = 0.57, emissivity = 0.9, resistivity of nichrome =
109 × 10–6Ω  cm [6]

c) Explain dielectric heating with a suitable diagram. State applications of
dielectric heating. [6]

Q3) a) Explain briefly electroextraction of metals. [8]
b) With a suitable diagram explain working of water cooler. [8]

OR
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Q4) a) State the principle of anodizing. State the applications of anodising. [8]
b) Draw electric circuit of refrigerator and explain its working [8]

Q5) a) With a neat diagram explain working of incandescent lamp. [8]
b) State and elaborate the laws of illumination. [8]

OR
Q6) a) With a neat diagram explain working of sodium vapour lamp. [8]

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

SECTION - II

Q7) a) State  the advantages of electric traction. [10]
b) Explain kando system of track electrification. [8]

OR
Q8) a) Explain different current collection systems used in traction. [10]

b) Draw a block diagram of electric locomotive and explain it in brief. [8]

Q9) a) What is meant by tractive effort? Write the expression for total tractive
effort and explain the terms involved in it. [8]

b) The speed - time curve of train consists of :
i) Uniform acceleration of 6kmphps for 21 sec.
ii) Free running time for 10 minutes.
iii) Uniform retardation of 6kmphps for stopping the train
iv) A stop of 5 minute
Calculate distance between the stations, average speed, schedule speed.[8]

OR
Q10) a) Explain the suitability of DC series motor for traction work. [8]

b) Explain regenerative braking for DC series motor. [8]

Q11) a) Explain series - parallel transition process with suitable diagram. [8]
b) Give electrical and mechanical characteristics of traction motors. [8]

OR
Q12) a) With a suitable diagram explain train lighting system. [8]

b) Compare shunt transition with bridge transirtion. [8]
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B.E. (Electrical)

ROBOTICS AND AUTOMATION

(Elective - I) (2003 Pattern) (Sem. - I)

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) Assume suitable data, if necessary.

P1210

SECTION - I
Q1) a) Explain basic concept of Automation. [6]

b) Compair Automated machines with robot. [6]
c) Give historical development of robot. [6]

OR
Q2) a) Explain different types of automation. [6]

b) Define Accuracy, repeatability and compliance with neat sketch. [6]
c) Explain Arm prostheses in detail with neat sketch. [6]

Q3) a) Explain contineous path manipulator and point to point motion of a
manipulator. [8]

b) Explain Robot classification according to co-ordinate system. [8]
OR

Q4) a) Explain different types of joints and End - Effectors. [8]
b) Draw and explain cylindrical robot compair it’s work envelop with

cartesian robot. [8]
OR

Q5) a) Two points A = [4  3  2]T and B = [4  2  6]T are to be translated a distance
+3 units along x - axis and – 2 units along z - axis. Use Homogeneous
transformation to find final points Af & Bf [8]

b) Explain in detail rotational transformation. [8]
OR

SEAT No. :
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Q6) a) Explain Translational Transformation with neat sketch. [8]
b) Write short note on singularities in Eulers angles. [8]

SECTION - II
Q7) a) Explain spray painting robot in detail. [10]

b) Write short notes on on-line and off-line programming. [8]
OR

Q8) a) Explain robot application in case of welding. [10]
b) Classify robot specific languages. [8]

Q9) a) Explain D - 4 representation of a kinematic chain. [8]
b) What is the geographic approach in inverse kinematic [8]

OR
Q10) a) Explain in detail rules for link co - ordinate frame of kinematic chain.

[8]
b) Differenciate Inverse kinematic  & Farward kinematic. [8]

Q11) a) Explain RMRC with the help of neat sketch. [8]
b) Explain Lagrengian analysis for dynamical equation. [8]

OR
Q12) a) Explain RMPC with the help of neat sketch. [8]

b) Explain JPC with the help of neat sketch. [8]
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[4164] - 86

B.E. (Electrical)

POWER QUALITY

(2003 Pattern) (Elective - I) (Sem. - I)

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

1) In Section I, attempt Q 1 or Q2, Q3 or Q4, Q5 or Q6. In Section II, attempt Q
7 or Q 8, Q9 or Q10, Q11 or Q12.

2) Answer 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.

P1211

SECTION - I
Q1) a) Define and explain the following terms as per IEEE Std. 1159, such as [10]

i) Long duration voltage variations
ii) Voltage swells.
iii) Voltage flicker
iv) Voltage sags and
v) Transients.

b) What are the objectives of grounding? What are the problems due to
poor grounding? [8]

OR
Q2) a) Define with graphical representation various RMS voltage variations as

per IEEE std. 1159 - 1995. [10]
b) Explain various definitions of power quality with reference to each stake

holders. [8]

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

b) What are the various causes of voltage flicker and explain their effects
on power system operation. [8]

OR

SEAT No. :
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Q4) a) Explain RMS voltage variation and complex power concept in the power
systems. [8]

b) Explain the following terms related with voltage flicker
i) Short term (Pst) and
ii) Long term (Plt) voltage flicker. [8]

Q5) a) Explain step by step procedure for assessment of equipments sensitivity
to voltage sags. [8]

b) Explain economic impact of voltage sag and its consequences. [8]
OR

Q6) a) Explain influence of fault location and fault level on voltage sags. [8]
b) What are the mitigation measures for voltage sags? Explain any two

measures in detail. [8]
SECTION - II

Q7) a) Explain in detail stepwise procedure of IEEE 519-1992 for harmonic
analysis. [10]

b) Explain the following terms related with waveform distortion [8]
i) Harmonics.
ii) Interharmonics
iii) Subharmonics.
iv) Trippln harmonics.

OR
Q8) a) What is harmonic filtering? Explain active and passive filters. [8]

b) What are harmonic resonances? Explain consequences of harmonic
resonances [10]

Q9) a) Explain transients, their sources and its effects on power system
operation. [8]

b) List various devices used for over voltage protection? Describe any two
in detail. [8]

OR
Q10) a) Explain switching transient problems with loads. Which computer tools

are used for transient’s analysis? [10]
b) Explain capacitor switching transient and magnification of capacitor

switching transient. [6]



Q11) a) Explain need of power quality monitoring. What are the different
approaches followed in power quality monitoring? [8]

b) Explain selection procedure of transducers for power quality monitoring. [8]
OR

Q12) a) What are the requirements of power quality monitor to monitor various
power quality parameters and various techniques of data collection? [8]

b) Explain various equipments which are used for monitoring power quality.
[8]

[4164]-86 3
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B.E. (Electrical Engineering)

PROJECT MANAGEMENT
(2003 Pattern) (Elective - I ) (Theory) (Sem. - I)

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

1) Answers of section - I and section - II should be written on separate answer
sheets.

2) Figures to the right indicate maximum marks for the respective question.
3) Use of scientific calculator is allowed.

P1212

SECTION - I
Q1) a) Describe various phases of ‘Project Life Cycle’. [8]

b) What parameters are used to appraise a project? Explain. [8]
OR

Q2) a) Explain the important characteristics of ‘Project Management’. [8]
b) Describe various types of project organisations. [8]

Q3) What are the different costs associated with ‘projects’? Explain. How are
they estimated? [16]

OR
Q4) Explain various techniques used in project costs controlling. What are probable

causes of project failures? Illustrate with suitable examples. [16]

Q5) Write short notes on, [18]
a) Gantt chart and its applications.
b) PERT
c) CPM

OR
Q6) Write short notes on : [18]

a) AOA & AON.
b) GERT
c) Resource Allocation.

SEAT No. :
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SECTION - II
Q7) Explain the factors responsible for cost escalation. Describe accounting

systems used for project costs. [16]
OR

Q8) Enumerate elements of budget. Explain the process of budgetary control.[16]

Q9) Write short notes on :
a) Processes of project quality management. [8]
b) Techniques of quality assurance and control. [8]

OR
Q10) Describe the need for quality planning and explain how to assure quality of

procured items. [16]

Q11) a) The analyst forecasts five distinct states of economy. He further estimates
the probability of occurrence of each and also the likely return on
investment as shown below :
State of Economy Probability of occurrence ROI
Strong boom 0.20 35%
Mild boom 0.15 20%
Average Economy 0.30 15%
Mild recession 0.15 10%
Strong recession 0.20 5%
Find the expected rate of return based on the above information. [6]

b) Write short notes on :
i) CAPM [6]
ii) Adjusted discount rate method. [6]

OR
Q12) Write short notes on :

a) Certainty Equivalent method. [6]
b) Correlation Coefficient. [6]
c) Portfolio risks. [6]



Total No. of Questions : 12]
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[4164] - 113
B.E. (Electronics)

REAL TIME OPERATING SYSTEMS
 (Elective - II) (2003 Pattern) (Sem. - II)

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

1) Answers to the two sections should be written in separate answer books.
2) In section - I attempt Q.1 or 2, Q.3 or 4 and Q.5 or 6. In section - II attempt

Q.7 or 8, Q.9 or 10 and Q.11 or 12.
3) Neat diagrams, flow charts must be drawn and well commented pseudo code

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

P1229

SECTION - I
Q1) a) What is context switching? Give suitable example. [6]

b) How priorities are assigned to the task in multitasking system? [4]
c) Explain how interrupts are responding in systems. Define interrupt latency

interrupt response and interrupt recovery. [6]
OR

Q2) a) What is critical section? Give suitable example. [6]
b) Compare preemptive and non preemptive kernel. Explore the application

of both. [4]
c) What is dead lock? Give suitable example. [6]

Q3) a) What are the data structures and variables used to handle priority of task
for scheduling? [6]

b) What is statistic task? How it is initialized. [6]
c) What is event in uCOSII. Explain ECB data structure? [6]

OR
Q4) a) Draw and explain state diagram of task. Show various conditions for

transitions. [6]
b) Explain and describe TCB data structure in uCOSII [6]
c) How to set and query on system time? [6]

P.T.O.
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Q5) a) Enlist different MUTEX services. What configuration constants provided
to configure MUTEX? [6]

b) Explain Event Flag Group data structure OS_FLAG_GRP and
OS_FLAG_NODE. [6]

c) What is relationship between Task, Mutex and ISR in uCOSII? [4]
OR

Q6) a) What is relationship between Task, ISR and Semaphore in uCOSII? [6]
b) Write short note on any two [10]

i) Semaphore management in uCOSII.
ii) Mutual exclusion semaphore in uCOSII.
iii) Event flag management in uCOSII.

SECTION - II
Q7) a) How to use Mailox as binary semaphore. Explain by using pseudo code.[6]

b) What is relationship between Task, ISR and Message Queue in uCOSII. [4]
c) What are message queue services in uCOSII? How Message Queue

services enabled/disabled in uCOSII. [6]
OR

Q8) a) What is relationship between tasks, ISR and Mailbox in uCOSII? [4]
b) How to use Message Queue as counting semaphore,use pseudo code? [6]
c) Explain Mailbox services and configuration in uCOSII. [6]

Q9) a) Explain uCOSII hardware and software architecture. [6]
b) Explain memory control block in uCOSII. [6]
c) Explain the system requirements for porting of uCOSII. [4]

OR
Q10) a) What is the need of memory management services by OS as compare to

compiler function? [6]
b) Explain memory management services provided in uCOSII. [4]
c) What is memory partition and multiple memory partition, explain. [6]

Q11) Assume appropriate data wherever necessary and consider the design and
implementation of ‘Temperature Controller’ by using uCOSII.
a) Enlist the performance parameters, constraints and assign priorities to

the defined tasks. [6]
b) Enlist the API required to be used for implementation. [6]
c) Write application code for the above system. [6]

OR
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Q12) Assume appropriate data wherever necessary and consider the design and
implementation of “Chocolate Vending Machine’ by using uCOSII.
a) Enlist the performance parameters, constraints and assign priorities to

the defined tasks. [6]
b) Enlist the API required to be used for implementation. [6]
c) Write application code for the above system. [6]
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B.E. (Electronics)

ARTIFICIAL INTELLIGENCE

(2003 Pattern) (Elective - II) (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.

P1230

SECTION - I
Q1) a) What are the various heuristic search techniques used in AI? Explain A*

algorithm. [10]
b) Explain means ends analysis. [6]

OR
Q2) a) Compare depth first search and breadth first search. [8]

b) State and explain various applications of AI. [8]

Q3) a) What are the challenges faced by minimax algorithm and how they
overcome using Alpha beta pruning? [8]

b) What is horizon effect? How is it overcome? [8]
OR

Q4) a) Explain different approaches used for knowledge representation? What
are the issues in knowledge representation? [8]

b) Explain concept of resolution? [8]

Q5) a) Construct a script for going to movie from view point of movie goer.[9]
b) How can we use frames to represent knowledge? Explain with a suitable

examples. [9]
OR

SEAT No. :
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Q6) a) Explain Truth maintenance system with the help of an example. [9]
b) Write short notes on [9]

i) Semantic nets.
ii) Fuzzy logic.

SECTION - II
Q7) Write short notes on [18]

a) Hierarchical planning.
b) Least commitment approach.

OR
Q8) a) Write short notes on [12]

i) TWEAK
ii) STRIPS

b) Compare between linear planning and non linear planning. [6]

Q9) a) Explain how ANN can be used for pattern recognition? [8]
b) Explain Robot Architecture. [8]

OR
Q10) a) Explain how robots narigate through world and manipulate objects? [8]

b) State the detailed steps used in waltz algorithm for labelling. Give an
example for which waltz algorithm would not find unique labelling? [8]

Q11) a) Explain the functioning of expert system with the help of an example?[8]
b) Explain the morphological and pragmatic analysis with respect to NLP.[8]

OR
Q12) a) Explain the steps involved in Natural Language processing? [8]

b) Explain how ATN and RTN can be used in NLP? [8]
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B.E. (Electronics Engineering)

ROBOTICS & INDUSTRIAL AUTOMATION
(2003 Pattern) (Elective - II) (Sem. - II)

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

1) Answers to the two sections should be written in separate answer books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P1231

SECTION - I
Q1) a) Explain how flexible automation is superior over fixed automation with

respect to following points : [10]
i) Reaction time.
ii) Debugging.
iii) Obsolescence.
iv) Cost.
v) Applications.

b) Explain with neat diagram following components of Robot system : [8]
i) Manipulator.
ii) Controller.
iii) Power conversion unit.

OR
Q2) a) With the help of figures, explain the Robot as a controller and Robot as

a peripheral. [10]
b) Write in brief about present trends and future trends in Robotics. [8]

Q3) a) Explain the term Hand Matrix. [8]
b) Explain the Direct approach for getting inverse solution. [8]

OR
Q4) a) What do you mean by D-H representation? State D-H Algorithm. [8]

b) Draw a neat diagram of wrist manipulator and explain yaw - pitch &
Roll. [8]

P.T.O.
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Q5) a) State different types of end effectors. Explain any one in detail. [8]
b) Explain the operation of Laser range finder. [8]

OR
Q6) a) What is the need of actuator in Robotic system? State its types. Explain

any one. [8]
b) Write the working principle, draw the diagram and state applications of

optical proximity sensor. [8]
SECTION - II

Q7) a) Define Trajectory of a Robot. State advantages and disadvantages of
defining trajectory using work - space co - ordinates and joint - space
coordinates. [10]

b) What is a Fuzzy system? Explain the role of fuzzy controller in Robot
System. [8]

OR
Q8) a) Explain Jacobian in terms of D-H matrix. [10]

b) Explain different types of motions used in motion planning of Robot.[8]

Q9) a) State and explain the techniques used for object recognition in Robot
Vision System. [8]

b) Explain different structured illumination techniques used in Robot Vision
System. [8]

OR
Q10) a) With the help of neat block diagram explain the machine vision system in

Robotics. [8]
b) Write a brief note on intelligent sensors. [8]

Q11) a) Describe the term “Nanorobots”. State its applications. [8]
b) Discuss the applications of robot for assembly in Industry. [8]

OR
Q12) a) Explain with neat Block diagrams [8]

i) MEMS as Microsensor.
ii) MEMS as Microactuator.

b) Write a brief note on “Role of Robotics in Automation”. [8]
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[4164] - 152
B.E. (Instrumentation & Control)

ADVANCED BIOMEDICAL INSTRUMENTATION
(2003 Pattern) (Elective - II) (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 answer books.
3) Neat diagrams must be drawn wherever necessary.
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SECTION - I
Q1) a) List the types of fibrillation. [4]

b) List the types of electrodes used in defibrillation. [4]
c) What are classification of defibrillator? Explain any one of them? [8]

OR
Q2) a) Explain different modes of electrosurgical unit. Also, write down

specifications of ESU. [10]
b) What are different electrode configuration used in cutting and coagulation

mode. [6]

Q3) a) With the help of graph, explain the basic working principle of a pulse
oximeter. [8]

b) Describe system components for a typical Telemedicine System. [10]
OR

Q4) a) Explain instrumentation in blood cell counting. [10]
b) List and explain various methods for glucose measurement. [8]

Q5) a) Explain the construction of X ray tube with the help of neat diagram.[6]
b) What is CT scanning? What are its advantages? [5]
c) What is the role of ‘Hounsfield number’ in image reconstruction? [5]

OR
Q6) a) What are the desirable properties of ultrasound. [8]

b) What is echoencephalograph? [8]

SEAT No. :
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SECTION - II
Q7) a) Explain with the help of a block diagram, the working of MRI

instrumentation system? [8]
b) Draw the diagram of ultrasound scanner and explain its working. [8]

OR
Q8) a) What is Nuclear medicine? Describe various types of detectors that are

used to detect β and γ rays. [8]
b) Describe various types of gantries used in CT scanner. [8]

Q9) a) Why to use various method of imaging and list them. [8]
b) Which properties of laser make them suitable for biomedical applications?

Explain any one application of laser in Ophthalmology. [8]
OR

Q10) a) Explain the thermal effect of laser on body tissue and elaborate its
application using this effect. [8]

b) What is Lithotripsy? Explain in detail ‘shock wave Lithotripsy’. [8]

Q11) a) Describe various Orthotic and Prosthetic devices. [8]
b) State any three materials used for wheelchair and specify their properties.

[10]
OR

Q12) a) List any four points of comparison of dialysis techniques. [8]
b) Describe with the help of neat diagram the principle of ultrasound

lithotripsy. [10]
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[4164] - 153
B.E. (Instrumentation & Control)

POWER PLANT INSTRUMENTATION
(2003 Pattern) (Elective - II) (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) Assume suitable data, if necessary.
5) All questions are compulsory.
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SECTION - I
Q1) a) What are various forms of energy? Enlist various sources used for

obtaining the same. [8]
b) Compare Hydroelectric Power generation with Thermal Power

Generation. [8]
OR

Q2) a) Is Solar Energy is Non - Conventional energy? Explain Solar Energy
generation as Natural Source of Energy generation. [8]

b) What are Pulverized fuel fired water tube boilers? Explain same also
show Air and Flue gas paths for it. [8]

Q3) a) Explain Combustion control method in detail with neat sketch. [9]
b) Explain the operation of a continuous combustion, Constant Pressure

gas turbine with the help of Suitable sketch. [9]
OR

Q4) a) Explain Fission & Fusion in Nuclear Power Plant with suitable examples.
Also draw the neat sketch of Nuclear Reactor. [10]

b) Propose the scheme for measurement of Feed water flow measurement.
Justify the sensor used. [8]

Q5) a) What are the causes of Turbine Automatic run - up? How it is controlled? [8]
b) “Water tube boilers are most widely used in modern power plants”,

Justify with suitable reasons. [8]
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OR
Q6) a) What are the advantages gained by using economizer in modern power

plant? Discuss in brief. [8]
b) What are the six categories of Turbine Instrumentation? Explain

supervisory Instrumentation in Detail. [8]
SECTION - II

Q7) a) What are the factors affecting selection of site for Hydroelectric Power
plant? Explain principle of Hydroelectric Power generation. [8]

b) Explain the Need, and the Basic principle of Smoke Density measurement?
[8]

OR
Q8) a) Explain Nuclear Instrumentation in Nuclear Power Plant? [8]

b) Discuss in detail the radioactivity and human safety in Atomic Power
Plant. [8]

Q9) a) Explain Need, Principle & working of ESP used in Power Plant. [9]
b) Explain VFD’s & their applications in Power generation station. [9]

OR
Q10) a) Explain the structure of DCS suitable for Power Plant with necessary

building blocks. [12]
b) Discuss Boiler Regulation in brief. [6]

Q11) a) Explain the factors affecting the selection of site for setting up the Wind
Energy Power Plant. [8]

b) Explain Tidal Power Generation along - with its advantages  & limitations.
[8]

OR
Q12) a) With the help of neat sketch explain different types of Collectors used in

Solar Power generation. [6]
b) Write notes on [10]

i) Photovoltaic cells,
ii) Hydrogen cells.
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B.E. (Printing)

OFFSET MACHINES - II
(2003 Pattern) (Sem. - I)

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

1) All questions are compulsory.
2) Answers to two sections should be written in separate books.
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SECTION - I
Q1) Explain the following [16]

a) Explain different types of reel stands.
b) Explain working of dancer roller and metering unit.

OR
Explain the following [16]
a) Purpose and design of a vertical press.
b) Y type cylinder arrangement and its use for newspaper
c) Reel design.
d) Problems during splicing.

Q2) a) How condition of rollers is checked and explain setting of rollers. [8]
b) Explain ductorless dampening used in web offset. [8]

OR
a) Ink train in web offset. [16]
b) Setting of ink in cold set web offset.
c) Plate cylinder clamping in web offset machine.
d) Cylinder Packing and pressure setting.

Q3) Explain the working of a combination dryer along with scavenger knife.[18]
OR

a) Explain purpose of chilling in weboffset. [9]
b) List down various parts of ribbon folder and its significance [9]
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SECTION - II
Q4) What is web tension. What are the various means to control web tension.[18]

OR
Explain the effect of moisture in paper on web tension. Which section of
press has more chances of web break in machine and why? [18]

Q5) Explain antistatic devices and refrigeration unit for dampening unit. [16]
OR

a) State checklist of maintenance of sensors used through the whole web
press. [8]

b) What is total productive maintenance? Explain its importance w.r.t. web
offset and newspaper production. [8]

Q6) Explain remedies for the following : [16]
a) Ink and water absorption in substrate.
b) Static in heat set.
c) Gear streaks.
d) Dot gain on press.

OR
Explain following paper problems : [16]
a) Bluish paper shade.
b) Web cuts.
c) Loose fibres on paper.
d) Web wandering.
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B.E. (Printing)

SUBSTRATES & INK TECHNOLOGY
(2003 Pattern) (Sem. - II)

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

1) Answer 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.
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SECTION - I
Q1) Answer any one [18]

a) Write down the name of various machines used in paper manufacturing.
Explain importance of Fourdriver machine.

b) Write down various stages of paper manufacturing of. Explain effect of
each process on surface properties of paper.

Q2) Answer any one [16]
a) List and explain various optical properties of paper with their TAPPI

measuring method.
b) Explain effect of moisture on paper.

Q3) Write any one [16]
a) Find out the total quantity of paper required in the size  55 × 90 cms for

printing 10,000 booklets in the A4 size. Assume each booklet contains
48 pages.

b) Write down various points required to consider for calculating costing
of printing job consider all pre-press to post-press option.

SECTION - II
Q4) Answer any one [18]

a) Explain organic & Inorganic pigments used for manufacturing pf Printing
Inks.

b) Explain diff. types of resins used in Printing Inks.
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Q5) Solve any one. [16]
a) Explain Ink rheology for web offset printing process.
b) Differentiate water based inks & solvent based inks used for Flexography

printing process.

Q6) Write down any two [16]
a) Importance of green printing.
b) Electrophotography ink formulation.
c) List & explain various waste management techniques.

[4164]-170  2



Total No. of Questions : 8]

[Total No. of Pages : 2

[4164] - 210
B.E. (Petroleum)

  OIL WELL DRILLING ENGINEERING
(2003 Pattern) (Sem. - II)

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

1) Question Nos. 1 and 5 are compulsory. Out of the remaining attempt 2
questions from section I and 2 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) Discuss derrick and block tackle system calculate

a) Static tension in the fast line when upward motion is impending
b) Maximum hook horse power.
c) Maximum hoisting speed.
d) Actual derrick load.
e) Max equivalent load.
f) Derrick efficiency factor.
(Assume dead line near leg A, Draw works between leg C and D).
Data :
Hoisting load 300,000 lb, draw works provide an input power to block and
tackle system is 500 hp, Eight line strung between the crown block and
traveling block. Power efficiency = 0.841. [18]

Q2) a) Discuss IADC classification of bit, bit selection procedure in brief. [8]
b) Discuss depthwise optimization of rig - hydraulics. [8]

Q3) a) Discuss type one or L spape geometrical planning of directional well.[8]
b) Discuss minimum curvature method. [8]
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Q4) Write short note [16]
a) GTO
b) Drill string design.
c) Type of wells.
d) Well bore stability

SECTION - II
Q5) a) Discuss casing seat depth selection procedure in detail. [8]

b) Calculate cement slurry weight and water needed to mix a slurry consisting
of class H, 35% sand, 0.5% retarder, 46% water. [6]
Data given :
Class H cement = 94 lb/sack.
absolute volume of class H cement = 3.60 gal/sack.
absolute volume of sand = 0.0456
Water weight = 8.33 ppg
Basis : 1 sack of class H cement.

c) Discuss different API grades of casing. [4]

Q6) a) Draw BOP stack and discuss different types of ram preventers in detail.[8]
b) Write different causes of well kick. [4]
c) Compair driller’s method and weight & wait method of well control.[4]

Q7) a) Discuss different offshore drilling rigs with suitable sketch. [10]
b) Discuss step by step procedure of offshore drilling. [6]

Q8) Write short notes on [16]
a) BOP stack function test.
b) Utility of SIDPP and SICP pressures.
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[4164] - 213
B.E. (Petroleum Engg.)

DEEP  WATER TECHNOLOGY
(2003 Pattern) (Elective - II) (Sem. - II)

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

1) Question Nos. 1 and 8 are compulsory. Out of the remaining attempt 2
questions from section I and 2 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) Compair floating drilling vessels and fixed offshore rigs in brief. [8]

b) Discuss drilling procedure for structural & conductor casing with suitable
sketch. [10]

Q2) a) Discuss station keeping dynamic positioning system in detail. [8]
b) What are design considerations of offshore platform? [8]

Q3) a) Discuss well planning considerations in deepwater drilling wells. [8]
b) Discuss deep water drilling difficulties and well design issues in brief.[8]

Q4) Write short note on  [16]
a) Environmental forces.
b) Riser system
c) Gas hydrate
d) High pressure and temperature wells.

SECTION - II
Q5) a) Discuss floater well control issues and well shut in procedures in brief.[8]

b) Draw subsea well head system. [8]

SEAT No. :

P.T.O.



Q6) a) Discuss design considerations of stage separation in brief. [8]
b) Discuss typical completion string components and their functions in detail.[8]

Q7) a) Discuss design considerations for offshore pipe line in brief. [8]
b) Describe with suitable sketch casing cementing operation in deepwater

wells. [8]

Q8) Write short notes on [18]
a) Subsea BOP stack.
b) Pressure maintenance.
c) Subsea tree.
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 3

[4164] - 254
B.E. (Computer Engineering)

PRINCIPLES OF COMPILER DESIGN
(2003 Pattern) (Sem. - I)

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

1) Answers to the two sections should be written in separate books.
2) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Discuss the significance of lexemes with longest prefix and significance
of ordering rules with suitable examples. [6]

b) Explain LEX with suitable example. [6]

c) Why white space characters are generally not allowed in identifier names.
Justify. [3]

d) Explain Gross compiler. [3]

OR

Q2) a) Explain following points with respect to compiler : [16]
i) Grouping of phases.

ii) No. of passes required.

iii) Intermediate languages.

iv) Tools needed.

b) What is lexical error? [2]

Q3) a) Consider the grammar
E → E + E
E → E × E
E → a

Remove the ambiguity and then construct SLR(1) parsing table for
the resulting grammar. Show the step wise functioning for the SLR(1)
parser designed for “a × a + a” [12]

b) Explain different types of parser. [4]

OR

������
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Q4) a) Explain left recursion and left factoring. [4]
b) Construct a LR(0) parsing table for following grammar [12]

S → iS eS | iS | a

where ‘i’ stands for ‘if expression than’

‘e’ stands for ‘else’

‘a’ for all other productions.

Show the steps taken by parser on input ‘iiaea’.

Q5) a) Write syntax directed translation scheme for

i) if E then S

ii) if E then S else S

iii) do S while E

Where E can be arithmetic or condition expression or identifier or

number. Expression may contain mixed types. Proper precedence and

associativity can be taken into consideration. S is simple assignment

statement. [12]

b) Explain any two types of intermediate code. [4]

OR

Q6) a) What is S-attributed definition and L-attributed definition? How

conversion of L-attributed to S-attributed is done [6]
b) Give merits and demerits of triples and quadruple representation

scheme. [6]
c) Differentiate between syntex tree and DAG. [4]

SECTION - II

Q7) a) What are typical contexts of activation record? By taking example of

factorial program, explain how activation record will look like for every

recursive call in case of factorial (3). [10]
b) What are the uses of symbol table during whole compilation process.

Commant on “Symbol table is used even after the end of compilation

process”. [8]
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OR

Q8) a) Explain following parameter passing methods with suitable example:[6]
i) Call by value.
ii) Call by reference
iii) Call by name

b) Explain storage allocation schemes with proper examples : [12]
i) Stack storage allocation
ii) Heap storage allocation
iii) Static storage allocation

Q9) a) Explain with example the following terminologies : [8]
Basic block, flowgraph, peephole optimization, call graph.

b) Explain issues in code generation. [8]

OR

Q10)a) What is register allocation and assignment? [6]
b) What is ‘Next use information’. How it is computed? [5]
c) Explain various transformation on basic blocks. [5]

Q11)a) Draw an example flow graph and explain following optimization
using it : [12]
i) Copy propagation
ii) Constant folding.
iii) Code hoisting.
iv) Common sub expression elimination.

b) What is data flow analysis? Highlight merit and demerit of code
optimization. [4]

OR

Q12)a) Explain following related to code optimization [10]
• Register allocation
• Evaluation order
• Algebrair transformations

b) Why loop optimization is on effective tool for code optimization. [6]
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Total No. of Questions : 12]

[Total No. of Pages : 2

[4164] - 260
B.E. (Computer Engineering)

  ADVANCED COMPUTER ARCHITECTURE AND COMPUTING

(2003 Pattern) (Sem. - II)

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

1) Attempt three questions from Section - I and three questions from Section - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

P1719

SECTION - I
Q1) a) Compare Flynn’s classification and Feng’s classification for parallel

computer architecture. [8]
b) Derive the expression for speedup and throughput of a pipeline

processor? Describe how speedup can be maximized? [8]
OR

Q2) a) Explain features of a uniprocessor system which exploits the parallelism.[8]
b) What is EPIC? Explain features of EPIC architecture with a block diagram.[8]

Q3) a) Using following reservation table [10]
i) Determine forbidden list F and collision vector C.
ii) Draw state transition diagram.
iii) Determine Simple Cycles and Greedy Cycles.
iv) Determine Minimum Average Latency (MAL).

1 2 3 4 5 6 7
S1 X X
S2 X X
S3 X X
S4 X X
S5 X

b) Draw the ultrasparc architecture and explain its features with the concept
of RSE. [8]

OR

SEAT No. :
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Q4) a) Explain various types of data hazards observed in pipeline processor.
How these hazards could be detected and resolved. [10]

b) Draw and explain VLIW processor architecture. [8]

Q5) a) Draw and explain vector processor architecture with multiple function pipes.[8]
b) Explain the issues in vector processing. [8]

OR
Q6) a) Explain Cube, Hypercube and Mesh Interconnection Network. [8]

b) Explain the use of matrix multiplication in parallel algorithms for Array
Processors with suitable example. [8]

SECTION - II
Q7) a) Explain Memory contention and arbitration techniques of multiprocessor

architecture. [12]
b) Draw and Describe IBM Power - 4 processor architecture. [6]

OR
Q8) a) Compare the characteristics of loosely and tightly coupled multiprocessor

architecture? [6]
b) Describe the features and components of COW’s and NOW’s

architecture. [12]

Q9) a) Explain message passing program development in Multithreaded
Architecture. [8]

b) How simultaneous multithreading, context switching, interleaved
multithreading, latency used in multithreaded architecture. [8]

OR
Q10) a) Explain Latency Hiding Techniques with respect to multithreaded

architecture. [8]
b) Explain message passing program development for shared memory and

data parallel programming with suitable example. [8]

Q11) a) Explain collective communication functions implemented MPI library
with suitable example. [8]

b) Explain classification of parallel algorithms with their features. [8]
OR

Q12) a) Compare PVM and MPI message passing libraries and explain
communication functions implemented in MPI library. [8]

b) List out language features for parallelism? Explain the features of
FORTRAN - 90, OCCAM. [8]
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[Total No. of Pages : 3

[4164] - 262
B.E. (Computer Engineering)
DISTRIBUTED SYSTEMS

(2003 Pattern) (Elective - II) (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 whenever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator and stream table is allowed.
5) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Explain principal operation of page based distributed shared memory

system. [6]
b) Explain general organization of an Internet search engine into three

different layers. [6]
c) Explain general structure of a distributed system as middleware. [6]

OR

Q2) a) Explain different forms of transparency in distributed system. [6]
b) Explain different basic organizations of processors and memories in

distributed computer systems. [6]
c) Compare between multicomputer operating systems, network operating

systems and middleware based distributed system. [6]

Q3) a) Explain the steps involved in doing remote computation through RPC.

[8]

b) Explain message oriented transient communication in detail. [8]

OR
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Q4) a) Explain two extensions to the original RPC model. [8]

b) Imagine we have a token bucket specification where the maximum

data unit size is 1000 bytes, the token bucket rate is 10 million bytes/

sec, the token bucket size is 1 million bytes, and the maximum

transmission rate is 50 million bytes/sec. How long can a burst of

maximum speed last? [8]

Q5) a) Compare between iterative name resolution and recursive name

resolution. [6]
b) Explain file system operations supported by NFS. [6]
c) Explain how coda solves read-write conflicts on a file that is shared

between multiple readers and only a single writer. [4]

OR

Q6) a) Suppose that it is known that a specific mobile entity will almost never

move outside domain D, and if it does, it can be expected to return

soon. How can this information be used to speed up the lookup

operation in a hierarchical location service? [6]
b) Compare between coda, plan 9 and xFS. [10]

SECTION - II

Q7) a) Explain the difference between physical clock and logical clock with

example. [6]
b) Compare between bully and ring election algorithms. [6]
c) To achieve totally ordered multicasting with Lamport timestamps, is it

strictly necessary that each message is acknowledged? Explain. [6]

OR

Q8) a) Explain clock synchronization algorithms. [6]
b) Compare Centralized, Distributed and Token ring mutual exclusion

algorithms. [6]

c) Many distributed algorithms require the use of coordinating process.

To what extent such algorithms actually be considered distributed?

Explain. [6]
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Q9) a) Explain how to reach agreement within a process group when one or

more of its members cannot be trusted to give correct answers. [8]

b) Explain different classes of failures that can occur in RPC systems. [8]

OR

Q10)a) Explain the principle of virtual synchronous multicast. [8]

b) Explain different types of failures in distributed system. [8]

Q11)a) Explain CORBA’s callback model for asynchronous method invocation.

[8]

b) Compare between GRID Computing and Cluster Computing. [4]

c) Explain different types of GRID. [4]

OR

Q12)a) Explain different CORBA services. [8]

b) Explain what is GRID and its architecture. [8]
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[4164] - 204
B.E. (Petroleum Engineering)

NATURAL GAS ENGINEERING
(2003 Pattern) (Sem. - I)

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

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

Q1) Define Bg, Cg, Tpc. Draw the graph of viscosity, Cg and z factor versus

pressure and explain. [16]

Q2) What is an inflow performance curve for a gas reservoir? What is an outflow

performance curve? What is a tubing intake curve? Plot all on the same

graph? What is the usefulness of this graph? Explain in detail with equations.

[16]

Q3) Explain any two methods to find flowing and static bottom hole pressure.

[18]

Q4) Derive the gas flow meter equation. [16]

SECTION - II

Q5) Draw a process flow diagram showing the removal of carbon dioxide and

explain in detail. [16]

������
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Q6) Derive an expression to find equivalent diameter for parallel pipes. [16]

Q7) a) Draw a diagram of a centrifugal compressor and name its parts. [10]

b) Compressor compression cycle. [6]

Q8) Write short notes on : [18]

a) Pipeline insulating.

b) Compressor design.

c) Isochronal well testing.
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[4164] - 209
B.E. (Petroleum)

  PETROLEUM PRODUCTION ENGINEERING - II
(2003 Pattern) (Sem. - II)

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

1) Answer Q.No. 1 or Q.No. 2, Q.No. 3 or Q.No. 4, Q.No. 5 or Q.No. 6, from
Section - I and Q.No. 7 or Q. No. 8, Q.No. 9 or Q.No. 10, Q.No. 11 or Q.No. 12
from Section - II.

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

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

P1762

SECTION - I
Q1) a) Assume suitable data, draw the schematic graph and explain the graphical

method to determine the depth for multipoint of gas injection, in
intermittent gas lift.  [10]

b) Draw the schematic sketch of pressure type of gas lift valve and explain
its working. [8]

OR
Q2) a) Write the various suitable parameters and situation in which you will

select PCP, Jet Pump and ESP. [12]
b) Draw the schematic sketch of four stages involved in intermittent gas lift

system operations. Indicate all the features. [6]

Q3) a) Explain the working principle and operation cycle of ‘plunger assisted
gas lift system’. [10]

b) Explain the working of hydraulic pumping system. [6]
OR

Q4) Draw the schematic sketch of surface and subsurface layout of Electrical
Submersible Pumping its merits, demerits. Also explain the working of pump,
protector, electrical components, gas separator etc. in it. [16]

SEAT No. :
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Q5) a) Explain PPRL and MPRL in SRP. [6]
b) Describe the ‘ideal counterbalance effect’ in SRP system. [10]

OR
Q6) Draw the schematic sketch and explain the working of Sucker Rod Pumping

System and its components in brief. [16]
SECTION - II

Q7) a) Explain any one method to evaluate well productivity, in brief [9]
b) Explain the methods of well stimulation in brief. [9]

OR
Q8) Discuss workover problems and their solution in brief for injection well,

SRP well, Gas lift well, gas well and general self producing well. [18]

Q9) a) Draw the schematic sketch of gravel packed method of well completion
for sand control. [6]

b) What is scale? Write the reasons for scale deposition problem in the well
bore. Give the solution in brief. [10]

OR
Q10) a) What is nodal analysis? Discuss in brief how it is useful in the evaluation

and sizing of surface and sub - surface petroleum production system.[8]
b) What are the reasons of water production through the wellbore? Write

the various problems associated with it. [8]

Q11) a) Draw the sketch and explain the working of centrifugal pump in brief.[8]
b) Explain Weymouth and Panhandle equations used to calculate pressure

drop through pipe lines. Write their assumptions in brief. [8]
OR

Q12) Describe in detail pipe line design considerations for the transportation of oil
and gas. [16]
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[4164] - 54
B.E. (Production)

  OPERATIONS RESEARCH
(2003 Pattern) (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 books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of calculator is allowed.
6) Assume suitable data, if necessary.

P1769

SECTION - I
Unit - I

Q1) a) What are the various phases in solving O.R. Problems? [6]
b) A factory manufacture two products ‘X’ and ‘Y’ on which the profits

earned per unit are Rs. 5 and Rs. 6 respectively. Each product is
processed on two machines M1 and M2. Product ‘X’ requires one minute
for processing on M1 and two minutes on M2 while ‘Y’ requires one
minute on M1 and one minute on M2. Machine M1 is available for not
more than 460 minutes while M2 is available for not more than 10 hours
during any working day. Find the number of units of products X and Y
to be manufactured to get maximum profit. [12]

OR
Q2) a) Explain how linear programming technique can be helpful in decision

making in production area. [6]
b) A firm has advertising budget of Rs. 720000. It wishes to allocate this

budget to media : magazines and television so that total expose is
maximized. Each page of magazine advertising  is estimated to result in
60000 exposures whereas each spot on television is estimated to result
in 120000 exposures. Each page of magazine advertising costs Rs. 9000
and each spot on television costs Rs. 12000. An additional condition
that the firm has specified is that at least two pages of magazine advertising
be used and at least 3 spots on television. Determine the optimal media -
mix for this firm. [12]

SEAT No. :
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Unit - II
Q3) a) “An assignment problem is a special case of transportation problem”.

Explain. [6]
b) Using a suitable method, find the optimal solution of the transportation

problem. [10]
D1 D2 D3 Supply

O1 0 2 1 6
O2 2 1 5 7
O3 2 4 3 7

Demand 5 5 10
OR

Q4) a) Explain how travelling salesman problem is solved by using assignment
model. [6]

b) The head of the department has five jobs A, B, C, D & E and five
coordinates V, W, X, Y and Z. The number of hours each man would
take to perform each job is as follows- [10]

Subordinate V W X Y Z
Job A 3 7 10 15 8
Job B 4 7 15 18 8
Job C 8 12 20 20 12
Job D 5 5 8 10 6
Job E 10 10 15 25 10

Find the optimal assignment allocation of jobs to each of the subordinates.
Unit - III

Q5) a) Explain the branch and bound method in integer programming problem.[6]
b) Find the solution of following integer LPP. [10]

Maximize Z = 3X1 – X2
Subject to constrains
2X1 + X2 > 2
X1 + 3X2 < 3
X2 < 4 and X1, X2 are positive integers.

OR
Q6) a) Explain the Gomory’s cutting plane method in integer programming

problem. [6]
b) Define or explain the following terms. [10]

i) Parametric programming.
ii) Dynamic programming.
iii) Non linear programming.
iv) Integer programming.
v) Goal programming.
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SECTION - II
Unit - IV

Q7) a) Explain the steps involved in Monte - Carlo simulation. [6]
b) Find the cost/period of individual replacement policy of an installation of

300 light bulbs. Given that the cost of replacing an individual bulb is Rs. 2.
Calculate cost and the number of light bulbs that would fail during each
week if the conditional probability of failure per week is as given below.[10]

Week number 0 1 2 3 4
Conditional cumulative 0.0 0.10 0.30 0.70 1.0
probability of failure

OR
Q8) a) Explain briefly geometric programming. [6]

b) A milk dairy records sales of one liter packets during 100 days are as
follows : [10]

Daily demand 8 9 10 11 12 13 14 15 16 17
Number of Days 5 9 10 15 13 8 11 14 8 7

Consider the following sequence of random numbers. Using this
sequence, simulate the demand for next 15 days. [23 64 18 96
71 46 54 8 11 81 75 39 28 43 52].

Unit - V
Q9) a) What are the properties of a game? Determine the optimal strategies and

the value of the game using graphical method if A1, A2 and A3 are
strategies of player A and B1, B2, B3, B4 are of player B. [8]

B1 B2 B3 B4
A1 –5 3 1 20
A2 5 5 4 6
A3 – 4 –2 0 –5

b) What are the characteristics of queuing model? Write Kendal’s notations
for the models I. [8]

OR
Q10) a) What are pure and mixed strategies? Explain the “best strategy” on the

basis of minimax criterion of optimality. [8]
b) In the production shop of a company, the breakdown of the machines is

found to be Poisson distribution with an average rate of 3 machines per
hour. Break down time at one machine costs Rs. 400 per hour to the
company. There are two choices before the company for hiring the
repairman. One of the repairman is slow but cheep, the other fast but
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expensive. The slow repairman demands Rs. 200 per hours and will repair
the broken down machines exponentially at the rate of 4 per hour. The fast
repairman demands Rs. 300 per hour and will repair machines exponentially
at an average rate of 6 per hour. Which repairman should be hired? [8]

Unit - VI
Q11) a) Differentiate CPM and PERT. [8]

b) The following information of a small project is given in number of weeks
for completion. [10]
Activity : 1-2 2-3 2-4 3-6 3-5 4-6 5-7 6-7 7-8
Optimistic time : 4 5 4 15 10 8 4 1 6
Most likely time : 6 7 8 20 18 9 8 2 7
Pessimistic time : 8 15 12 25 26 16 12 3 8
Draw the network diagram and calculate variances, the critical path and
the expected project length.

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

i) Resource smoothing.
ii) Crashing of network.

b) A small project is composed of activities whose time estimates are listed
in the table below. Activities are identified by beginning [10]
i) and ending.
j) node numbers.
Activity Estimated duration (in days)

(i - j) Optimistic Most likely Pessimistic

1-2 1 4 7
1-3 5 10 17
2-4 3 3 3
2-6 1 4 7
3-4 8 15 26
3-5 2 4 8
4-5 5 5 5
5-6 2 5 8

i) Draw the project network.
ii) Find the expected duration and variance of each activity and expected

project length.
iii) What is the probability that it would take 5 days more than the

expected duration?
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Instructions to the candidates:

1) Answer any 3 questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) 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) Describe different types of agitators. [8]
b) Design a shell for jacketed vessel with flanged and dished heads for

the following conditions : [10]
Vessel diameter 2130 mm
Jacket internal diameter 2260 mm
Jacket length 2500 mm
Internal diameter of head 2130 mm
Crown radius 2130 mm
Knuckle radius 128 mm
Straight flange length 60 mm
Internal pressure of shell 0.55 N/mm2

Internal pressure of jacket 0.35 N/mm2

Temperature 150°C
Material Open hearth Steel - (IS 200°C)
Allowable stress 98 N/mm2

Modulus of elasticity 1.9 × 105 N/mm2

Poisson’s ratio 0.3

OR

������
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Q2) a) What are the different types of jackets and their characteristics? [8]
b) What is the significance of power number and Reynolds number? Give

their equations. [4]
c) Give relevant design equations for half coil jacket and channel type

jacket. [6]

Q3) a) Give the classification of dryers. Describe tray dryers. [8]
b) Slabs of a material are dried from one side. Their dimensions are

1m×1m×8mm and the bone dry density of the material is 240 kg/m3.
The moisture content of the slabs is reduced from 60% to 10% on wet
basis. The critical moisture content is 20% and the equilibrium moisture
content is 0.5% on wet basis. Find the time required for drying. [8]

OR

Q4) a) What are spray dryers used for? Describe them in detail. [8]
b) What is the function of lifting devices in rotary kiln dryers? Why are

rotary kiln dryers given an inclination with the horizontal? [4]
c) When are vacuum dryers used? How does the vacuum help in such

applications? [4]

Q5) a) Give the O’Connel’s correlation. [6]
b) What is the effect of the following on plate column design: plate spacing,

weir height, vapour velocity and downcomer backup. [10]

OR

Q6) A sieve plate column is to be designed for the separation of a dilute aqueous

feed. The following data is available :

Maximum feed rate 10,000 kg/h

Minimum feed rate 70% of maximum

Number of stages 17

Slope of the bottom operating line 5.0

Slope of top operating line 0.57

Top product composition 94 mol%

Bottom Product Composition Essentially water

Reflux Ratio 1.5

Column efficiency 60%
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At bottom conditions:

Vapour Density 0.72 kg/m3

Liquid Density 954 kg/m3

Surface tension 0.057 Nm

K
1

0.075

For top conditions :

Vapour Density 2.05 kg/m3

Liquid Density 753 kg/m3

Surface tension 0.023 Nm

K
1

0.09

K
2

30.6

Thickness of plate/hole dia. 1

A
h
/A

p
 = A

h
/A

a
0.1

C
0

0.84

Check for weeping, plate pressure drop, downcomer back-up entrainment. [16]

SECTION - II

Q7) a) How does channeling and bypassing occur in a packed column? What

are its ill effects? How can they be rectified? [6]

b) From the following data select the appropriate range for N
OG

 and give

reasons : [6]

y
1
/y

2
 = 20

mG
m
/L

m
0.5 0.6 0.7 0.8 0.9 1.0

N
OG

3.7 4.1 6.3 8.0 10.8 19.0

c) What is the effect of size of packing on the performance of packed

column? [6]

OR

Q8) a) Write about column internals. [8]

b) In which method for estimation of H
OG

 for a packed column is wetted

area considered? Give details. [10]
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Q9) a) What are the safety devices used in vessels to prevent pressure from

exceeding safety limits? [8]
b) What are knockout drums? What is the function of a demister pad in a

vapor-liquid separator? How does it affect design? [8]

OR

Q10)a) How can fine suspended solids be separated from gases? Explain. [8]

b) Design a decanter to separate light oil from water where the water flow

rate is 5000 kg/h, density 1000 kg/m3 and viscosity is 1 mN s/m2 and the

oil flow rate is 1000 kg/h, density 900 kg/m3 and viscosity 2.5 mN s/m2.

[8]

Q11)a) What are the design considerations of natural gas pipelines? [8]

b) Write a note on piping supports. [8]

OR

Q12)a) What are fluid dynamic parameters used in piping design? [8]

b) What are the requirements of pipeline design under very cold conditions?

[8]
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2) Assume suitable data, if necessary.
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SECTION - I
Q1) In a survival test conducted on 100 cardboard boxes for their strength under

impact loading, the following results were obtained. Calculate failure density,
hazard rate and reliability. [16]

No. of impacts No. of boxes failed
20 7
22 10
24 15
26 14
29 15
32 13
35 13
37 8
40 5

Total 100

Q2) a) An electronic system has a MTBF of 1000 hours and a MTTR of 40
hours. Determine its availability. [6]

b) The random variation with respect to time in the output voltage of a
system is exponentially distributed with mean value of 100 V. What is the
probability that the output voltage will be found at any time. [10]
i) to lie in the range of 90 - 115 V.
ii) exceeding 120 V.

SEAT No. :

P.T.O.



Q3) Find the reliability of the system in Fig. 1 The reliability values of components
1, 2, 3, 4, 5 and 6 are 0.9, 0.92, 0.85, 0.87, 0.82 and 0.95 respectively. [18]

SECTION - II
Q4) Write short notes on any three of the following. [18]

a) Active and Passive Redundancy.
b) Reliability and Safety.
c) Accelerated Life Testing.
d) Techno - Physio constraints.
e) Reliability centered maintenance.
f) Use of Markov analysis in Reliability theory.

Q5) a) What is meant by ‘Bath Tub Curve’? Explain its various phases and
their characteristics with few reasons and examples of each. [8]

b) What is meant by Hazard rate? What is its importance and how to
determine it? Explain linearly increasing Hazard model and draw the curves
for it. [8]

Q6) a) ‘Maintenance policies should be trad - off between corrective maintenance
and preventive maintenance for optimum profit. Do you agree with this
statement? Justify with examples. [8]

b) What is RPN in the context of FMEA? Discuss its allocation with an
example of your choice. [8]
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2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

�����

SECTION - I

Q1) a) Explain with examples the details of various construction projects which
are planned, and/or  which are in the phase of construction, and/or
which are recently completed in the following sub-sectors, in the Indian
context : [12]
i) Road
ii) Energy
iii) Communication

b) Discuss the responsibilities and authorities possessed by a construction
manager managing a multi-storeyed commercial complex. [6]

OR

Q2) a) Discuss in detail the role played by CIDC as regards [12]
i) Vocational training / development of construction workers.
ii) CIDC-CQRA quality assessment.
iii) CIDC-ICRA gradings for various stake-holders of projects.

b) Explain with examples from a contractor’s organisation executing road
projects, the following : [6]
i) Organising
ii) Staffing
iii) Controlling

������
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Q3) a) Derive the formula for EOQ and explain limitations of EOQ. [6+4]
b) Discuss role of the materials manager appointed in an organisation

manufacturing precast and pre-stressed building components. [6]

OR

Q4) a) Explain how you would carry out the MUSIC-3D analysis for a

construction organisation which is involved with pre-fabricated

construction and steel structures. [8]
b) Discuss overall advantages of JIT concept, but also highlight the

limitations of the same in the context of Indian construction projects.

[5+3]

Q5) a) Discuss with examples the various primary and secondary objectives

of materials management and the role of the materials manager in the

balancing of objectives. [7+3]
b) Explain graphically with an example the 2 bin system. Also work out

the necessary formulae required to operate the system. [6]

OR

Q6) a) Discuss various types of feasibility studies carried out for any metro

project in India. [10]
b) Discuss role of lender’s engineer on capital intensive construction

projects. [6]

SECTION - II

Q7) Discuss any 4 natural disasters w.r.t. [18]

a) Causes.

b) Effects.

c) Data acquisition process.

d) Mitigation measures.

OR
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Q8) Discuss any 4 man-made disasters w.r.t. [18]

a) Causes.

b) Effects.

c) Data acquisition process.

d) Mitigation measures.

Q9) Explain the various provisions made and how to ensure the effective

implementation of the same with respect to the following acts. [8+8]
a) Payment of Bonus Act (1965).

b) Indian Arbitration Act (1994).

OR

Q10)W.r.t. [8+8]
a) Employees Provident fund Act (1952).

b) Minimum wages Act.

Q11)Explain in detail how you would identify risk elements, their chance of

occurrence and their impact on the project w.r.t. any 8 important risk categories

associated with a gravity dam project situated on permeable foundation in

an earthquake prone zone. [16]

OR

Q12)Same requirements but w.r.t. any 8 important risk categories associated with

a major marine work of jetty construction under ports and harbour project

being executed in the sea. [16]
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Total No. of Questions : 12]

[Total No. of Pages : 2

[4164] - 198
B.E. (Chemical)

  INDUSTRIAL HAZARDS & SAFETY

(2003 Pattern) (Elective - II) (Sem. - II)

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

1) Answers to the two sections should be written in separate answer books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P1802

SECTION - I
Q1) a) Discuss the importance of ingredients of successful safety program and

Draw a neat sketch of the same. [8]
b) Explain about role of computers in Industrial safety. [8]

OR
Q2) Describe in detail about [16]

a) FAR
b) Dose V/s Response curve.

Q3) a) Discuss the importance of Industrial Hygiene in Chemical Industries.[9]
b) Derive the equation to determine the worker’s exposure to noise. [9]

OR
Q4) a) Focus on Govt. Regulations related to Industrial safety. [8]

b) Determine the TLV for uniform mixture of dust containing. [10]
Dust Concentration, wt% TLV in ppcf

A 70 20
B 30 2.7

Q5) a) Distinguish between fires & Explosion. [8]
b) What are the different types of fire extinguishers? Give their compositions

& specific application. [8]
OR

SEAT No. :

P.T.O.



Q6) Write short notes on [16]
a) Fire Triangle.
b) MOC

SECTION - II
Q7) Give the design details to prevent fires & explosions and discuss about the

explosion proof equipments & instruments. [16]
OR

Q8) a) Explain the storage & handling of flammable and toxic chemicals. [8]

b) Draw a neat sketch of VSP for acquiring runway reactions data and
discuss in detail. [8]

Q9) Explain the importance of [16]
a) Hazard checklist and Hazard survey.
b) Probability theory for Risk assessment.

OR
Q10) Discuss in detail about [16]

a) Event Trees and Fault Trees.
b) Revealed & Unrevealed failure.

Q11) Write short notes on [18]
a) Role of computers in industrial safety.
b) Hazard model & Risk data.

OR
Q12) Discuss in detail about. [18]

a) Tackling of disasters.
b) Risk management routines.

[4164]-198  2
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Total No. of Questions : 12]

[Total No. of Pages : 3

[4164] - 57

B.E. (Production)
PLANT ENGINEERING AND MAINTENANCE

(2003 Pattern) (Sem. - I) (Elective - I)

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

1) Answer Que. No.1 or Que. No 2, Que. No.3 or Que. No. 4, Que. No. 5 or Que.
No. 6 from Section - I and Que. No. 7 or Que. No. 8. Que. No. 9 or Que. No. 10,
Que. No. 11 or Que. No. 12. From Section - II.

2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

P1195

SECTION - I
Unit - I

Q1) a) Explain in short various Plant Engg. Functions. [8]
b) Discuss various considerations to be made for location of following

industries. [8]
i) Cement Industry.
ii) Automobile Industry.

OR
Q2) a) In your opinion which aspect should be covered by a plant. Engg.

Department in a manufacturing unit? [8]
b) What possible error can be committed in new site selection? [8]

Unit - II
Q3) a) What is the use of REL chart? How is it prepared? [8]

b) Explain the various charting techniques used in ‘Flow of materials’ analysis
stage of systematic layout planning (SLP)? [8]

OR
Q4) a) Explain in short various accident prevention practices. [8]

b) Write short notes on : [8]
i) CRAFT
ii) CORELAP.

SEAT No. :

P.T.O.
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Unit - III
Q5) a) Write short notes on : [8]

i) Estimating capacity requirement for water.
ii) Effluents water treatment.

b) Explain the following principle of material handling : [10]
i) Space.
ii) Gravity.
iii) Simplification
iv) Unit Load.
v) System.

OR
Q6) a) What points you will consider if you are asked to improve the present

material handling system? [8]
b) Plant layout and material handling are independent activities. Both need

to be carried out simultaneously explain. [10]
SECTION - II

Unit - IV
Q7) a) Explain the Primary and Secondary functions of maintenance department?[8]

b) How can effectiveness of preventive maintenance help the maintenance
department? [8]

OR
Q8) a) Write short notes on ; [8]

i) History cards for equipments.
ii) Condition based maintenance.

b) Discuss the relationship between maintenance and efficiency for an
organization. What sort of maintenance schedule will you suggest for
machine shop? [8]

Unit - V
Q9) a) Discuss in detail the importance of lubricants in the context of the

maintenance function? [8]
b) Discuss the factors which need to be considered for implementation of

an efficient Spare Parts control system? [8]

OR



Q10) a) How the chemical effects be useful in assessing the condition of
equipment? Explain briefly?  [8]

b) Briefly explain the techniques which can be used for the detection of
corrosion in machinery. [8]

Unit - VI
Q11) a) Discuss the various distribution functions used for the estimation of

reliability in the performance of the maintenance functions. [10]
b) What is MTBF? Describe a typical example where MTBF concept can

be applied? [8]
OR

Q12) a) Explain how computers can be helpful in discharge of maintenance
functions.  [8]

b) Write short notes on [10]
i) Reliability centered maintenance (RCM).
ii) Total Productive Maintenance (TPM).

[4164]-57 3
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