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Q12)A machine slide is moved by a cylinder. The motion required is as follows:
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Total No. of Questions : 12] [Total No. of Pages : 5

[3864] - 120
B.E. (Civil)

TRANSPORTATION ENGG. - II
(2003 Course) (401009)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of logarithmic tables, electronic pocket non-programmable
calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

P 1031

SECTION - I

Q1) a) State the objects of Highway planning. Discuss the classification of
highways according to 3rd 20 year road plan. [2 + 4 = 6]

b) Write an explanatory note on Highway - planning surveys. [4]
c) Discuss in brief about Road side interview and Return post card methods

in context of O & D studies. [2 + 2 = 4]
d) Write a short note on “Fly overs” as a sort of remedial measure to reduce

the traffic jam with reasons. [3]

OR

Q2) a) Describe the following term w.r.t. traffic engineering. [4 x 2 = 8]
i) Road user characteristics

ii) Traffic signals

iii) Spot speed studies

iv) Intersections.

b) Discuss with suitable examples for the preparation of “Master plan”
during highway development programme, undertaken by you. [5]

c) Draw illustrative sketches of any 2 types of road patterns. Also state the
significance of each. [2 + 2 = 4]

P.T.O.



Q3) a) Discuss the various “other factors” which control the alignment besides
to obligatory points. [4]

b) Carry out the analysis of stopping sight distance by stating also the
meanings of important key words. [5]

c) Determine the design length of transition curve and the shift from the
following data given. [8]
V = Design speed = 65 kph.
R = Radius of circular curve = 220 mtr.

C = Allowable rate of change of centrifugal acceleration C = 80
70 + V

 m/sec3.

Allowable rate of introduction of super elevation assuming that the
pavement rotated about the centreline = 1 in 150.
Pavement width including extra Widening = 7.50 mtr.

OR

Q4) a) Discuss the importance of Highway drainage and also, state how these
are achieved? [4]

b) With the aid of a neat sketch, carryout the analysis of super elevation on
horizontal curves. [5]

c) Determine the safe overtaking sight distance for both ONE WAY traffic
and TWO WAY traffic sitations, for a design speed of 96 kph. Assume
all other data suitably as per IRC recommendations only. [8]

Q5) a) State clearly the requirements of design of pavements. Also discuss the
various factors. [2 + 2 = 4]

b) Briefly narrate the construction procedure of Water Bound Macadam
(WBM) roads. [4]

c) Describe the terms :
i) Radius of relative stiffness.
ii) Radius of resisting section.
Also, state the formula you use for these. [2 + 2 = 4]

d) Draw an illustrative sketches of the following
i) Aggregate crushing value test apparatus with accessories.
ii) Sofeting point test apparatus with accessory used to carryout this

test on Bitumen sample. [2 + 2 = 4]

OR
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Q6) a) State clearly the IRC recommendations for the CBR method of design.
[4]

b) Explain these terms
i) ESWL.
ii) Modulus of Subgrade reaction.
Also, state the significance of each. [2 + 2 = 4]

c) Write an explanatory notes on
i) Temperature stresses in case of C.C. Pavements.
ii) Joints in C.C. pavements. [2 + 2 = 4]

d) State the validity of the test results which you have obtained in the
Laboratory when the tests performed on aggregate and Bitumen samples
w.r.t. the following
i) Impact value.
ii) Elongation and Flakiness index.
iii) Softening point.
iv) Flash & Fire points. [1 each = 4]

SECTION - II

Q7) a) Explain the following terms :
i) Hangars and Aprons.
ii) Aircraft weights.
iii) Minimum Cirding Radius.
iv) Calm period. [4 x 1 1

2  = 6]
b) Write a short note on :

i) Airport capacity.
ii) Wind Rose type II. [3 + 3 = 6]

c) Clearly define the term “effective gradient” and hence determine the effective
gradient of runway from the following data, which refers to the proposed
longitudinal section of runway. You may take 1 metric chain = 20 m.
Also, draw the sketch of longitudinal section of runway by stating the
total length. [1 + 4 = 5]
End to End of Runway Gradient
0.0 to 5.0 chains +1.0%
5.0 to 15.0 ” –1.0%
15.0 to 30.0 ” +0.8%
30.0 to 40.0 ” +0.2%

OR
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Q8) a) Explain the following terms
i) Minimum Turning Radius.
ii) Cross wind component.
iii) Separation clearance.
Draw suitable sketches also. [3 x 2 = 6]

b) Give detail classification of Airports. [5]
c) The length of Runway under standard conditions is 1620 mtr. The Airport

site has an elevation of 270 mtr above mean sea level. Its reference
temperature is 32.90oC. If the runway is to be constructed with an effective
gradient of 0.20%, Determine the corrected runway length. Also, carryout
the usual checks as per ICAO. Report the correct length to the nearest
10 mtr. [6]

Q9) a) Draw an illustrative sketch of R.C.C. bridge showing various elements
w.r.t.
i) Plan.
ii) Sectional Elevation.
iii) Sideview. [1 1

2  + 2 + 1 1
2  = 5]

b) Write short note on :
i) IRC class AA loading.
ii) Ill effects of Scour. [2 + 2 = 4]

c) Draw neat sketches of the following. Also, label the parts.
i) Column bents.
ii) Abutment for an arch bridge. [2 + 2 = 4]

d) The approximate costs of one pier and one super-structure span for a
multiple span bridge for various lengths of span are given under.
Determine the economic span. [4]

Span Cost of one pier Cost of one super structure
(m) (Rs.) (Rs.)
10 25000 7000
15 28000 13815
20 32500 31000
25 33700 36000
30 34800 41400

OR

Q10)a) How do you estimate the design discharge by Indirect method? Explain.[5]
b) Describe the following terms

i) Economic span.
ii) Height of afflux.
iii) Lacey’s silt factor.
iv) Water way of a bridge. [4 x 1 = 4]
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c) The normal velocity of flow in a river is 1.50 m/sec. The normal and the
artificial waterway under the bridge respectively are 8000 m2 and 7000 m2.
Determine the height of afflux using Molesworth’s formula. Also find
the increase in velocity due to afflux. Assume g = 9.81 m/sec/sec. [4]

d) Enlist and describe in brief the different loads that are acting on an
abuttment of a bridge. [4]

Q11)a) Draw an illustrative sketches of the following :
i) Cable stayed bridges.
ii) Cut boat bridges.
iii) Knuckle bearings.
iv) Bascule bridges. [4 x 1 1

2  = 6]
b) Write a detail note on Maintenance of bridges. [4]
c) Discuss the various types of culverts w.r.t. their suitability of use in the

field. [3]
d) Differentiate between

i) Cantilever bridges and Bascule bridges.
ii) Fixed bearing and Free bearing.
iii) Movable span and Fixed span bridges. [3]

OR

Q12)a) Differentiate between
i) Rocker and Roller bearing & Expansion bearing.
ii) Slab culvert and Box culvert.
iii) Suspension and cable stayed bridges. [3]

b) Discuss the various types of movable span super structures with respect
to their suitability only. [3]

c) Write a detail note on the different errection methods employed during
construction of bridges. [4]

d) Draw an illustrative sketches of the following : [4 x 1 1
2  = 6]

i) Flying bridges.
ii) Scuppers.
iii) Elastomeric bearing.
iv) Pipe culvert.
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Total No. of Questions : 12] [Total No. of Pages : 3

[3864] - 182
B.E. (Production Engg.)

ROBOTICS
(2003 Course) (Elective - II) (411090)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 from Section I and Q.7 or

Q.8, Q.9 or Q.10, Q.11 or Q.12 from Section II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

P 1052

SECTION - I

Q1) a) What is the basic structure of Industrial Robot? What are advantages of
this structure for its applications? [8]

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

OR

Q2) a) Explain classification of ‘Robots’ with neat sketches of their work
volumes. [12]

b) How are accuracy and repeatability of any robot decided? [4]

Q3) a) For a pick and place type of robot, the link parameters table is given
below :

i α i−1 a
i–1

d
i θ i

1 0 0 2 0o

2 –90 0 0 30o

3 0 5 2 90o

Determine the location of the end point of the link 3 with respect to the
base. [8]

b) Explain the forward kinematics associated with planar 3R manipulator.
[8]

OR

P.T.O.



Q4) a) For a pick and place type of robot, the link parameters table is given
below :

i α i−1 a
i–1

d
i θ i

1 0 0 0 60o

2 –90o 0 3 –90o

3 0 2 0 45o

Determine the location of the end point of the link 3 with respect to the
base. [8]

b) Explain the Inverse kinematics associated with planar 3R manipulator.[8]

Q5) a) Describe Force and Torque sensors used in robot. [8]
b) Explain the concept of low vision and high vision associated with robot

vision system. [10]

OR

Q6) a) With neat sketch explain any two electro-mechanically actuated grippers.
[8]

b) The following data represent a 8X8 array of pixel. Each element in array
indicates the gray level of pixel.

10 17 17 19 19 17 19 12

13 17 18 19 19 19 18 13

14 15 11 19 19 15 10 14

13 10 11 2 20 11 11 13

12 12 12 2 21 12 11 12

11 12 12 19 19 12 10 12

12 18 18 18 20 18 19 11

12 19 19 18 22 20 19 12

Convert it into black and white image. [10]

SECTION - II

Q7) a) Explain the programming methods applied for robots. [10]
b) Describe the concept of Machine Intelligence. [6]

OR

Q8) a) Explain ‘WAIT’, ‘DELAY’, ‘SIGNAL’, ‘DEPART’ commands. [8]
b) Describe the structure of any robot programming language with example.

[8]
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Q9) a) With neat sketch explain interfacing of robot with PC. [8]
b) Describe the following applications of robot : [8]

i) Spray painting.

ii) Machine loading and unloading.

OR

Q10)a) What is handshaking? Explain software handshaking of robot. [8]
b) How will you check economic viability of industrial robot? [8]

Q11)Write a note on : [18]
a) One legged Robot.

b) Distance controlled robots.

OR

Q12)Write a note on : [18]
a) Underwater robots.

b) Handling radioactive materials with robots.

����
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Total No. of Questions : 12] [Total No. of Pages : 2

[3864] - 184
B.E. (Production)

ADVANCED MATERIAL PROCESSING
(1997 & 2003 Course) (Elective - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Attempt one question from each Unit in Section - I & Section - II.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

P 1053

SECTION - I

Unit - I

Q1) a) Explain with neat sketches the development in geometry for any one
cutting tool for higher productivity? [8]

b) Explain machine tool requirements for high speed machining. [8]

OR

Q2) a) Explain with suitable example an ultrasonic vibration assested machining
along with advantages and limitations. [8]

b) Explain with neat sketch the principle behind interrupted grinding. State
the factors affecting on MRR & surface finish in stock removal grinding
process. [8]

Unit - II

Q3) a) Explain the principle and factors affecting on MRR & surface finish for
ultrasonic impact grinding. [8]

b) Explain with neat sketches the defect seen in product if it is machined
by chemical milling. [8]

OR

Q4) a) Explain RC circuit in EDM. Compair this circuit with other type of circuit
used in EDM for discharging & charging of dielectric fluid. [8]

b) Explain with neat sketch the thermal energy method. [8]

Unit - III

Q5) a) What is powder forging? Explain the factors affecting the quality of
forged part by powder forging. [9]

b) Explain different motion for die in orbital forging. State advantages
limitation and application of orbital forging. [9]

P.T.O.



OR

Q6) a) Write a note on : [10]
i) Ring Rolling.
ii) Magneto forging.

b) Suggest & explain a suitable forming process to manufacture a container
to carry liquid or a gas. [8]

SECTION - II

Unit - IV

Q7) a) Explain direct chill process with suitable sketch. [8]
b) Explain with neat sketch injection casting process along with advantages,

limitation, application. [8]

OR

Q8) a) Explain factors affecting the quality of casted parts by continuous casting
process. [8]

b) Explain how dish of brass material is made with sketch. [8]

Unit - V

Q9) a) Explain the different joining methods used in joining plastic, glass. [8]
b) Suggest and explain suitable process for making plastic sheet. [8]

OR

Q10)a) With neat sketch explain how mug of plastic material is manufactured.[8]
b) Explain how flower plot of ceramic material is manufactured with

sketch. [8]

Unit - VI

Q11)a) Write a note on : [10]
i) LIGA Process
ii) Importance of paint coating.

b) What is ceramic coating? State the selection criteria for it. List the
different coating materials and methods. [8]

OR

Q12)a) Explain the steps in MEMS. [8]
b) Write note on : [10]

i) PVD as a coating process.
ii) Importance of Nano surface machining & factors affecting on it.

����
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[3864] - 185
B.E. (Production Engg.)

ADVANCED PRODUCTION TECHNOLOGY
(2003 Course) (Elective - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Attempt one question of each unit from Section - I & Section - II.
2) Answer to the questions should be written in separate books.
3) Draw neat diagram wherever necessary.
4) Assume suitable data if required.

P 1054

SECTION - I

Unit - I

Q1) a) What is KANBAN? Explain the frame work of the information system
supporting it. [8]

b) Explain the basic frame work of Toyota production system. [8]

OR

Q2) a) Differentiate Toyota production system and other production system.[8]
b) Explain the philosophy of Toyota production system. [8]

Unit - II

Q3) a) What is benchmarking? State the findings with suitable example. [8]
b) What is performance metrics of manufacturing? Explain how

performance metrics is prepared. [8]

OR

Q4) a) Explain the role of business process re-engineering in today’s
manufacturing era. [8]

b) What is SMED? Explain it with suitable example. [8]

Unit - III

Q5) a) What is productivity? Explain different types of factor productivity
indices. [9]

b) Explain with suitable example how you will improve the productivity in
medium scale industry. [9]

OR

P.T.O.



Q6) a) Explain Productivity measurement models. [9]
b) Explain the different advanced techniques for productivity improvements.

[9]

SECTION - II

Unit - IV

Q7) a) Explain the process interaction approach in simulation. [8]
b) Explain the role of an Artificial Intelligence in manufacturing. [8]

OR

Q8) a) What is mean by expert system? Explain its importance in today’s
manufacturing era. [8]

b) Explain the different terminology used in simulation and need of
simulation. [8]

Unit - V

Q9) a) What is System design? Explain the steps in system design. [9]
b) What is feasibility analysis? Explain the importance of it with suitable

example. [9]

OR

Q10)a) Explain the concept of product design based on surface topology,
dimensional tolerance, customer references. [9]

b) Explain the concept of functional analysis of design with suitable
example. [9]

Unit - VI

Q11)a) Define the technology? Explain different levels of it. [8]
b) State the different factors for surviving the industry in today’s

globalisation. [8]

OR

Q12)a) Compare technology management with other management. [8]
b) Explain with suitable example the effect of change in technology on

industry. [8]

����
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[3864] - 192
B.E. (Production S/W Engg.)

MECHATRONICS & ROBOTICS
(2003 Course) (411121)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

P 1055

SECTION - I

Q1) a) Represent and explain in detail the following terms of a mechanical
system; using basic building blocks : [9]
i) Stiffness

ii) Friction and

iii) Inertia.

b) Compare and Contrast the control system for the domestic central heating
system involving a bimetallic thermostat and that involving a
microprocessor. [9]

OR

Q2) a) Differentiate between Low-pass Passive Filter and Low-pass Active
Filter. [2]

b) Discuss the following with neat sketches : [16]
i) Instrumentation amplifier

ii) Optoisolators

iii) Comparators

iv) Pulse amplitude modulation.

Q3) a) Draw a neat sketch of 8085 internal architecture. [4]
b) Explain the following : [12]

i) Karnaugh maps

ii) Digital Comparator

iii) D flip-flop.

P.T.O.



OR

Q4) a) Draw a neat block diagram of Microcomputer and explain each block.
[10]

b) Explain the functions of : [6]
i) Program Counter

ii) Stack Pointer

iii) General Registers.

Q5) a) What do you understand by ‘Assembly Language’? Define mnemonics.
[4]

b) Explain the following instructions with an example : [12]
i) MOV destination register, Source register

ii) LXI B, memory location

iii) LDA memory location

iv) MVI destination register, data value.

OR

Q6) a) What do you understand by one byte, two byte and three byte instructions?
Give example of each. [6]

b) Explain the functions of the Pins : [4]
i) Hold

ii) Trap

iii) Ready

iv) X
1
 and X

2
.

c) Write an Assembly language program in 8085 to add 2-8 bit numbers.
[6]

SECTION - II

Q7) a) Devise a circuit that could be used with a conveyor belt which is used to
move an item to a work station. The presence of the item at the work
station is detected by means of breaking a contact activated by a beam
of light to a photosensor. There it stops for 100s for an operation to be
carried out before moving on and stops the conveyor. The motor for the
belt is started by a normally open start switch and stopped by a normally
closed switch. [8]
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b) A thermocouple element when taken from a liquid at 50oC and plunged
into a liquid at 100oC at time t = 0, gave the following e.m.f. values.
Determine the 95% response time. [2]
Time (s) 0 20 40 60 80 100 120

e.m.f. (mV) 2.5 3.8 4.5 4.8 4.9 5.0 5.0

c) Explain any two of the following : [6]
i) Tachogenerator

ii) PVDF Tactile Sensor

iii) Phototransistors

iv) Pneumatic Proximity Sensor.

OR

Q8) a) Explain the following with respect to PLC : [8]
i) Input/Output Processing

ii) Cascaded Timers

iii) Counters

iv) Starting of multiple outputs.

b) Explain the following with neat figure and application : [8]
i) Turbine Flowmeter

ii) Bimetallic Thermostat

iii) Strain Gauges

iv) Rotary Variable Differential Transformer.

Q9) Explain following with neat diagram : [16]
a) Relays

b) MOSFETs

c) Control of d.c. motors

d) Cam and Cam followers.

OR

Q10)Explain following with neat diagram : [16]
a) Valve symbols

b) Process Control Valves

c) Journal bearings

d) Fluid control system through Current to Pressure converter.
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Q11)a) Discuss in detail; any four Sensors and Actuators used in Robots with
appropriate applications. [16]

b) Define Yaw, Roll and Pitch of a Robot wrist? [2]

OR

Q12)a) What is a pay load? State its role in Robot design. [6]
b) With a neat sketch explain the following Robots and mention their

applications : [12]
i) Gantry Robot

ii) Cylindrical Robot

iii) Polar Robot.

����
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[3864] - 195
B.E. (Production / SW)

DIE AND MOULD DESIGN
(2003 Course) (Elective - I) (411122)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) From Section I solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, and from

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

P 1056

SECTION - I
Unit - I

Q1) a) Explain with neat sketch planetary roll mill. [6]
b) Explain Hydrostatics Extrusion with its application. [6]
c) How stock is prepared in tube drawing? [4]

OR

Q2) Write short note on any three : [16]
a) Lubricants in Extrusion.

b) Wire drawing machines.

c) Neutral point and angle of bite.

d) Tresc’s criterion.

Unit - II

Q3) a) Explain the principle of metal cutting in press tool. And what is the
effect of clearance on cutting? [8]

b) How presses are classified on the basis of frame used? Explain with neat
diagram. [8]

OR

Q4) a) Draw neat sketch of compound die. [6]
b) What is strip layout? Which factors are considered for laying out strip

layout? [6]
c) What is press break? [4]

P.T.O.



Unit - III

Q5) Design simple die for the component shown in fig.1 [18]

OR

Q6) Progressive die design.

a) Draw assembly drawing with locating element of a progressive die for
the component shown in fig. 2. [8]

b) Draw strip layout and find out material utilization. [5]
c) Find out cutting force at each station and press tonnage. [5]

SECTION - II

Unit - IV

Q7) a) Explain in detail how the stock size is calculated in a impression die
forging. [8]

b) Explain briefly the following with neat sketch [8]
i) Shot blasting & tumbling process.

ii) Isothermal forging.

OR
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Q8) a) Explain the following forging operation with neat sketch. [8]
i) Fullering. ii) Edging.
iii) Blocking. iv) Finishing.

b) What is parting line? What are the different factors to be considered
while selecting the parting line? [8]

Unit - V

Q9) Explain with neat sketch (any Three) [16]
a) Blow moulding.
b) Transfer moulding.
c) Compression moulding.
d) Injection moulding for thermo setting.

OR

Q10)a) Explain different types of core and cavity inserts. And also explain the
method of holding it to bolster. [8]

b) What is local insert? And when it will be used? [4]
c) Explain the function of sprue bush and register ring with neat sketch. [4]

Unit - VI

Q11)Design single impression injection mold for the PVC component shown in
figure 7. [18]

OR

Q12)a) Explain different methods of mould cooling in injection moulding.[10]
b) Write short note on CAD application in mould design. [8]

����

Fig. 7 : Injection moulding job
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[3864] - 196
B.E. (Production / SW)

ADVANCE PRODUCTION TECHNOLOGY
(2003 Course) (Elective - I)

Time : 3 Hours] [Max. Marks : 100

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

calculator and steam tables is allowed.
5) Assume suitable data, if necessary.
6) All questions are compulsory.

P 1057

SECTION - I

Q1) a) Mention the benifits of JIT system & sketch any two JIT layouts. [10]
b) Explain the philosophy behind TPS. [8]

OR

Q1) a) Explain the KANBAN rules with their sub rules. [9]
b) Describe the various situations involved in fine tuning of production

through KANBAN. [9]

Q2) a) Discuss the various types of BenchMarking. [8]
b) How to identify BenchMarking partners? Give examples for BM partners

in any six field / area of business. [8]

OR

Q4) a) Discuss the Generic BM methodology based on PDCA Cycle. [8]
b) With schematic diagram, explain SMED. [8]

Q3) a) Explain with suitable examples, difference in productivity, performance
& OEE. [8]

b) Explain with suitable example, difference in production, productivity &
efficiency. [8]

OR

P.T.O.



Q6) a) Explain the ‘basic work content’ & ‘added work content’ in productivity
measurement. [8]

b) Discuss the various Hard & Soft factors of an Organisation for
productivity improvement. [8]

SECTION - II

Q4) a) Define simulation & explain steps involved in it. [8]
b) List various simulation packages available. Explain anyone in detail.

Also mention the recent trends in simulation software. [9]

OR

Q8) a) Define AI. List & explain task domain of AI. [8]
b) Explain the use of ‘Proportional logic’ and ‘Predictate logic’ as a way of

representing knowledge by giving a specific example. [9]

Q5) Explain in brief the ‘Product Design specifications’ & brief the importance of
PDS. [17]

OR

Q10)Explain in brief the characteristics matrix with suitable example. [17]

Q6) Explain four different Research & Development strategies. [16]

OR

Q12)Explain four phases of ‘Technology Transfer Process’. [16]

����
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[3864] - 198
B.E. (Production / SW)

SUPPLY CHAIN MANAGEMENT
(2003 Course) (Elective) (411125)

Time : 3 Hours] [Max. Marks : 100

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

calculator and steam tables is allowed.
5) Assume suitable data, if necessary.
6) All questions are compulsory.
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SECTION - I

Q1) a) Identify cycles & push-pull boundry in supply chain when you are
purchasing LINOVA Laptop PC from a computer dealer in city. [9]

b) What are competitive & supply chain strategies of an organisation? What
is strategic fit? [8]

OR

Q1) a) Discuss the process of understanding supply chain uncertainity. [8]
b) Discuss in brief the drivers affecting supply chain performance & mention

the obstacles in it. [9]

Q2) a) Discuss in brief steps involved inforecasting the demand. [8]
b) Which type of information is needed to aggregate planner? Which

decisions are based on this information? [9]

OR

Q4) a) By managing capacity & inventory how the firm can control the ‘Supply’?
[7]

b) Mention the steps involved in ‘adaptive’ forecasting. [5]
c) A two wheeler manufacturing company’s last 4 months sales were 1200,

1270, 1140 & 1220 units. Forecast the demand for 5th month using four-
period moving average. What is the forecast error if the demand in 5th

month turns out to be 1300 units. [5]
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Q3) a) Differentiate between lot size based & volume based quantity discounts
in supply chain. When quantity discounts are justified? [8]

b) Discuss the role of safety inventory in supply chain. How the appropriate
level of safety stock is decided? [8]

OR

Q6) a) What is product availability? Describe two types of replenishment
policies. [8]

b) Explain Managerial Levers to improve the supply chain profitability. [8]

SECTION - II

Q4) a) Mention the various factors affecting the design of supply chain
network. Discuss any two factors affecting the location decision in
supply chain. [9]

b) Discuss the role of Transportation in SC Network. Mention various modes
of transportation with their strengths & weakness. [9]

OR

Q8) a) Discuss the importance of information & IT in supply chain. [9]
b) Discuss the role of IT in forecasting & in inventory management. [9]

Q5) a) List the major obstacles for co-ordination in supply chain. Discuss in
brief. [8]

b) What is bull whip effect? How it relates to lack of co-ordination in SC.
[8]

OR

Q10)a) How the design of distribution network has been affected due to evolution
of E-business? [8]

b) Discuss the actions taken by Manager to overcome the obstacles & to
achieve co-ordination in supply chain. [8]

Q6) a) Discuss the role & importance of Revenue Management in SC. [8]
b) Discuss - Supply chain cost get affected by changing distribution network.

[8]

OR

Q10)a) What is ‘Decision Tree’? Summarise basic steps in decision tree analysis.
[8]

b) What is DCF analysis? Why it is used in SCM. [8]
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1) Answer any three questions from each section.
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5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.
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SECTION - I

Q1) a) Discuss with diagram the equal area criterion of stability for sudden
increase in mechanical input to the generator. [10]

b) Explain the effect of clearing time on stability of power system. Also
discuss the concept of critical clearing angle and critical clearing time.[6]

OR

Q2) a) A 50 Hz, three phase synchronous generator capable of supplying
300 MW of power is connected to a large system and is delivering
120 MW when a three phase fault occurs at its terminals, determine [8]
i) The time in which fault must be cleared, if the maximum power

angle is to be 80o. Assume H = 10 MJ/MVA.

ii) The critical clearing angle.

b) Discuss the point by point method for solution to swing equation. [8]

Q3) a) Explain the concept of Unit Commitment. Enlist the methods for Unit
Commitment. [6]

b) Discuss the dynamic programming method used for Unit Commitment.
[10]

OR

Q4) a) Explain priority list method used for Unit Commitment. [8]
b) Discuss various constraints in case of thermal and hydro generators.[8]
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Q5) a) Explain the concept of control area in case of single area system and two
area system. [9]

b) Explain with schematic diagram the speed governing system used for
the turbogenerators. [9]

OR

Q6) a) Explain with the block diagram representation, the two area load
frequency control. [10]

b) Two generators rated 200 MW and 400 MW are operating in parallel.
The droop characteristics of their governors are 4% and 5% respectively
from no load to full load.

Assume that generators are operating at 50 Hz at no load. How would
load of 600 MW to be shared between them? Also assume the free
governor action. [8]

SECTION - II

Q7) a) Explain with the functional block diagram the real time control of power
system. [8]

b) Explain the concept of real time monitoring of a power system. [8]

OR

Q8) a) Discuss functions of following load control centers. [8]

i) National load control center.

ii) Regional load control center.

iii) State control center.

iv) Area and local control center.

b) Draw a neat block diagram schematic for a typical SCADA system.
Explain function of each block. [8]

Q9) a) Draw a loading capability curve of a synchronous generator and explain
reactive power generation and absorption by the unit. [10]

b) Explain static reactive power compensation system used for a power
system. [8]

OR
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Q10)a) What is a series compensation? Explain the necessity of series
compensation in the power system. What are the problems associated
with the series compensation? [9]

b) Discuss various types of FACTS controllers used for reactive power
control. [9]

Q11)a) Discuss advantages of interconnected power system. Explain economy
interchange between interconnected utilities. [8]

b) How interutility economy energy evaluation is carried out? Discuss the
concept of interchange evaluation with unit commitment. [8]

OR

Q12)Write short notes on : [16]
a) Capacity Interchange.

b) Diversity Interchange.

c) Energy Banking.

d) Inadvertent Power Exchange.
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SECTION - I

Q1) a) What are the factors which decide the frequency and voltage of dielectric
heating? Derive an expression for the heat produced in a dielectric
material. [8]

b) Describe the construction and working of Ajax Wyatt induction type
furnace. [8]

OR

Q2) a) Discuss the methods of temperature control of resistance ovens. [8]
b) The power required for dielectric heating of a slab of resin 150 cm2 in

area and 2 cm thick is 200 watts. Frequency of 30 MHz. The material
has a relative permitivity of 5 and pf. 0.05. Determine the voltage
necessary and current flowing through the material. If the voltage is
limited to 600 V, what will be the value of the frequency to obtain the
same heating. [8]

Q3) a) Explain briefly extraction and refining of metals by electrolysis. [8]
b) What is electro deposition & explain in detail various factors which have

effect on the appearance and quality of the deposited surface. [8]

OR

P.T.O.



Q4) a) Describe the process of electro-extraction of Zinc and Aluminium. [8]
b) Draw electric circuit of refrigerator and explain its working. How can

temperature inside the refrigerator be adjusted. [8]

Q5) a) Discuss the requirement of good lighting. [8]
b) Explain the working of a high pressure mercury vapour lamp giving its

circuit diagram. Give its advantages, disadvantages and applications.
What is the usual value of power factor for this lamp. [10]

OR

Q6) a) What are the general principles that are usually employed in the design
of street lighting & explain. [8]

b) A hall 30 m long and 12 m wide is to be illuminated and illumination
required is 50 meter candle. Five types of lamps having lumen outputs
as given below are available

Watts : 100 200 300 500 1000

Lumens : 1615 3650 4700 9950 21500

Taxing a depreciation factor of 1.3 and utilisation coefficient of 0.5,
calculate the number of lamps needed in each case to produce required
illumination. Out of the above five types of lamps select most suitable
type and design a suitable scheme and make a sketch showing location
of lamps. Assume a suitable mounting height and calculate space-height
ratio of lamps. [10]

SECTION - II

Q7) a) Explain different systems of electric traction existing in our country.[8]
b) Compare the DC and AC systems of railway electrification from the

point of main line and sub urban line railway service. [8]

OR

Q8) a) Explain current collection system in electric traction. [8]
b) What are the advantages of electric traction over other types of traction

systems. [8]

Q9) a) Draw and explain a typical speed-time curve for an electric train and
explain what do you understand by crest speed, average speed and
schedule speed. [8]
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b) An electric train has quadrilateral speed-time curve as follows :

i) Uniform acceleration from rest at 2 kmphps for 30 seconds.

ii) Coasting for 50 seconds.

iii) Uniform braking to rest for 20 seconds.

If train is moving a uniform up gradient of 
10

1000
, train resistance is

40 N/tonne rotational inertia effect 10% of dead weight and duration
of stop 30 seconds. Find schedule speed. [8]

OR

Q10)a) Derive an expression for specific energy output on level track using a
simplified speed-time curve. [8]

b) An electric train is to have acceleration and braking retardation of
0.8 kmphps and 3.2 kmphps respectively. If the ratio of maximum to
average speed is 1.3 and time for stops 26 seconds. Find schedule speed
for a run of 1.5 km. Assume simplified trapezoidal speed-time curve.

[8]

Q11)a) Give the essential electrical and mechanical characteristics of traction
motors. [8]

b) What are the advantages and disadvantages of regenerative braking &
explain how regenerative braking can be obtained in dc locomotives.[10]

OR

Q12)a) Compare shunt and bridge transition? [8]
b) A motor coach weighing 150 tonnes is equipped with four 600 V motors

for series parallel control. If during series - parallel starting the current
per motor is maintained at 300 Amp.
Calculate :
i) The duration of starting period.
ii) The speed of train at transition.
iii) The Rheostatic losses during

1) Series
2) Parallel steps and start.

At 300 A, 600 V, the tractive effort is 15000 N per motor and the train
speed is 30 kmph. Assume the train is started up a gradient of 1% and
train resistance is 10 N/tonne. Allow 10% for the effect of rotational
inertia. Each motor has a resistance of 0.1Ω. [10]
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SECTION - I

Q1) a) What is an Electric drive? Discuss, essential parts of Electric Drive with
the help block diagram. [6]

b) Write a brief note on, speed-torque characteristics of drive operated in
all four quadrants. Use the example of hoist load. [6]

c) State the reasons for using load equalisation in Electrical Drives. Also
discuss the role of Fly wheel in load equalisation method. [6]

OR

Q2) a) What is steady state stability of an electric drive? Discuss how we arrive

at the criteria for steady state stability 
dTL

dw
− dTM

dw
> 0

where T
L
 - Load torque

T
M

 - Motor torque
W -  Speed of the drive [8]

b) As shown in fig 2b, for different motor-load combinations (Ex : A & B),
discuss wheather drive system is unstable or stable. [4]
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c) A motor develops a torque given by the relationship T
M

 = aw + b, where
a and b are positive constants. This motor is used to drive a load whose
torque is expressed as T

L
 = cw2 + d, where c and d are some other positive

constants. The total inertia of the rotating masses is J.

i) Calculate the equilibrium operating speed.

ii) Find wheather the drive is stable at this speed. [6]

Q3) a) Draw motor connection circuits and characteristics to explain
Regenerative braking principle for dc shunt and separately excited motors.
Write all the necessary equations for motoring and braking actions. [8]

b) A 220V dc shunt motor has an armature resistance of 0.062 ohm and
with full field, has an emf of 215 V at a speed of 960 rpm. The motor is
driving an overhauling load with a torque of 172 N-m. Calculate the
minimum speed at which motor can hold the load by means of
regenerative braking. [8]

OR

Q4) a) Explain with neat circuit diagram and characteristics (both motoring &
braking), the following braking methods used for 3 phase induction motor.

i) Regenerative braking.

ii) Plugging.

iii) D.C. Dynamic braking. [12]
b) Discuss merits and disadvantages associated with three braking methods

mentioned in part (a) of this question. [4]

Q5) a) Explain with necessary diagram, full converter fed dc separately excited
motor. How speed change is achieved by varying firing angle. Write
also the output voltage equations with a sketch of voltage and current
waveforms available at the armature terminals of dc motor. [8]

b) A 230 V, 650 rpm 100 A separately excited dc motor has armature circuit
resistance and inductance of 0.08Ω and 8 mH respectively. Motor is
controlled by a single-phase half-controlled rectifier with source voltage
of 230 V, 50 Hz. Identify the modes and calculate speeds for

i) α  = 60o and torque = 1000 N-m

ii) α  = 120o and torque = 1000 N-m. [8]

OR
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Q6) a) Explain chopper controlled speed control of dc series motor. Draw the
motor voltage and current waveforms. [8]

b) A dc motor is controlled by a dual converter. Draw the necessary diagrams
and characteristics and explain speed control technique using a dual
converter. [8]

SECTION - II

Q7) a) What is the principle behind V/f speed control strategy? Explain with
necessary diagram of a scheme to implement V/f control method using
power control devices. [8]

b) Draw circuit diagram for transistorised stator control method for 3-phase
induction motor. Explain working principle and voltage & current
waveforms at stator of induction motor. [8]

OR

Q8) a) Sketch a closed loop control scheme for speed control of 3 phase induction
motor using a current source inverter. Explain the speed control strategy.

[8]
b) A 3 phase, 400 V, 50 Hz, six pole, 925 rpm star-connected, induction

motor has the following parameters.

r1 = 0.2Ω    ′r2 = 0.3Ω, x1 = 0.5Ω    ′x2 =1.0Ω
The motor is fed from a voltage source inverter with a constant voltage
to frequency, V/f ratio.

Calculate the maximum torque Tm and the corresponding speed Nm for
50 Hz and 20 Hz. [8]

Q9) a) What are the possible reasons for the energy loss in Electric drive system?
[4]

b) Explain the factors on which the energy loss in induction motor during
starting depends and hence derive an expression relating a moment of
inertia of rotor with the energy lost during starting of induction motor.

[10]
c) What are the reasons for energy loss during running of a induction motor.

How energy can be saved? [4]

OR
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Q10)a) Discuss different methods used to calculate the power rating of motor
used for continuous duty with variable load applications. [6]

b) Calculate the power rating of a motor used to drive a load at 730 rpm.
Motor duty is as mentioned in fig shown in fig. 10 b.

[8]
c) Write a brief note on thermal model of motor and hence explain heating

& cooling curves. [4]

Q11)Write short notes on : [16]
a) Drives used in sugar mills.

b) Drives used in Machine tools.

In the short notes, mention the load requirements like power rating, speed,
duty cycle etc.
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SECTION - I

Q1) Define & Explain project management, its scope & importance in today’s era
of modernization? [16]

OR

Q2) Explain various types of project organisations with suitable examples? [16]

Q3) Explain the concept of ‘Project Scheduling’? Explain various method &
techniques of project scheduling? [16]

OR

Q4) Write short notes :

a) Project selection. [6]
b) Costs Associated with project. [5]
c) Return on Investment. [5]

Q5) Write short notes :

a) Critical path method. [6]
b) Project cost control. [6]
c) Gantt chart. [6]

OR

Q6) a) Discuss the various causes of Project failure? [9]
b) Explain the concept of crashing the Network with suitable examples?[9]
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SECTION - II

Q7) Define Material Management? Explain its scope, importance & functions in
today’s world? [16]

OR

Q8) a) Explain various methods of Buying with examples? [8]
b) Explain various types of Tenders with examples? [8]

Q9) a) Explain meaning of Inventory & types of Inventory with suitable
examples? [8]

b) Write short notes :

i) Inventory management. [4]
ii) Stock taking. [4]

OR

Q10)a) Elaborate vendor Rating concept in detail. [8]
b) Explain 5 ‘R’s of purchasing. [8]

Q11)a) Explain Adjusted Discount Rate method of Risk? [9]
b) Explain Capital Asset Pricing Model (CAPM)? [9]

OR

Q12)Define Risk Management? Why measurement of risk is necessary? Explain
various types of risks? [18]
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P 1063

SECTION - I

Q1) a) What do you mean by zones of protection? Explain what is primary
protection & backup protection? [8]

b) Explain the concept of directional over current protection and explain
the principle, construction of directional over current relay. [8]

OR

Q2) a) What are the essential qualities of protective relaying? [8]
b) Derive the torque equation in induction type relay. [8]

Q3) a) Explain high & low resistance principles of arc interruption. [8]
b) Define and derive RRRV. [8]

OR

Q4) a) Explain the resistance switching in case of circuit breaker. [8]
b) Explain what is current chopping. [8]

Q5) a) Describe in detail the terms related to circuit breaker [9]
i) Making capacity.

ii) Breaking capacity.

iii) Rated interrupting duties.

b) Draw the neat sketch & explain in detail the construction & working
principle of SF

6
 circuit breaker. [9]
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OR

Q6) Write short notes on : [18]
a) Autoreclosing.

b) Vaccume Circuit Breaker advantages and disadvantages.

c) Air circuit breaker.

SECTION - II

Q7) a) Draw a neat sketch of Buchholz relay and explain with reference to its
operation, installation, merits and limitations. [8]

b) A 11 kV, 3 phase alternator has full load rated current of 200 A. Reactance
of armature winding is 15 percent. The differential protection system is
set to operate on earth fault currents of more than 200A. Find the neutral
earthing resistance, which gives earth fault protection to 90% of stator
winding. [8]

OR

Q8) a) What are different types of faults occuring in an alternator? Explain each
in short. [8]

b) Explain the Merż-Price protection scheme for protection of power
transformer which are connected in star-delta configuration. [8]

Q9) a) Explain the carrier current protection scheme for long transmission lines.
Draw its block diagram and explain working of each block. How is the
frequency selected in power line carrier system. [9]

b) Draw the necessary sketches for 3 zone distance protection scheme for
transmission lines and explain it. [7]

OR

Q10)a) What do you mean power swings and arc resistance? Explain the effect
of power swings and arc resistance on the performance of the distance
relay. [8]

b) Explain the principle of distance relaying as applied for the protection
of transmission lines. Distinguish between the impedance, reactance
and admittance relays as regards to their application in distance
protection. [8]
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Q11)a) Draw a neat block diagram of static relays and explain function of each
block. Also compare static relays with conventional relays. [8]

b) Describe the realisation of over current relay by using a microprocessor.
[5]

c) Give justifications for preferring half cycle data window over full cycle
data window for numerical protective relaying. [5]

OR

Q12)Write short notes (on any three) : [18]
a) Sampling theorem.

b) Principle of Duality.

c) Amplitude and phase comparator.

d) Rationalised Haar Transform (RHT).

e) Walsh-Hadamard Transform Technique.
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SECTION - I

Q1) a) Explain the various standard discrete input test signals with neat diagrams.
[6]

b) Consider the discrete time sequence as given below : [10]

x(n)= 1,  −1,  4
↑
,1,2{ }

Explain in detail and draw graphs for :

i) Compress the sequence by 2 samples.

ii) Delay the sequence by 2 samples.

iii) Fold the sequence and advance by one sample.

iv) Attenuate the sequence by amplitude scale 2.

v) Prove that folding and time delay operations are not commutative.

OR

Q2) a) Explain sampling and reconstruction process. State Sampling theorem
and give its importance. [6]

b) Classify the following sequences as static / dynamic, time-invariant /
time-variant, linear / non-linear, Causal / non-causal, stable / unstable
giving detail justification.

i) y(n)= x(k)
k =−∞

n+1

∑
ii) y(n) = x(n).cos(w

0
n). [10]
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Q3) a) Explain what do you understand by Direct Form - I and Direct Form - II
structure representations of a discrete-time system; in detail. [8]

b) Obtain Linear convolution of following sequences by Tabulation and
Multiplication method. [8]

x(n)= 1,1,0
↑
,1,1{ }      h(n)= 1,− 2,− 3,4

↑{ }
OR

Q4) a) Draw a neat sketch of speed control scheme and explain its working.[8]
b) Discuss the various methods of obtaining the convolution of discrete

time systems. [8]

Q5) a) State and prove Initial value Theorem and Final value Theorem in
discrete-time systems. [8]

b) Find the one sided Z-transform of the following discrete sequences :

i) F(k) = Ka(k–1)

ii) F(k) = K2 [10]

OR

Q6) a) State the properties and theorems of the Z-transform. Give the proof of
the “Final Value Theorem”. [8]

b) Determine the Inverse Z-transform of : [10]

i) F(z)= 4z2 − 2z

z3 − 5z2 + 8z − 4

ii) F(z)= z − 0.4
z2 + z + 2

SECTION - II

Q7) a) Define ‘Pulse Transfer Function’. Obtain the pulse transfer function for
error sampled unity feedback control system with forward path linear
transfer function G(s). [6]

b) A certain unity feedback error sampled data control system has ;

G(s)= 1
s(s + 1)

; Z0H .Gh (s)= 1 − e−ST

s
 and sampling period T = 1 sec.

For unit step input, determine

i) The Z-transform of the output.

ii) The output response at sampling instants. [10]
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OR

Q8) a) Explain the concept of stability of discrete-data control system. [4]
b) What is Bilinear transformation? How it is used for testing the stability

of discrete-time control system? [4]
c) By applying Jury’s test examine the stability of the discrete-data system

represented by characteristic polynomial,

F(z) = z4 – 1.368z3 + 0.4z2 + 0.08z + 0.002 [8]

Q9) a) Define state Transition Matrix for the discrete data system. For the system
represented by the discrete state model,

x(k + 1)=
1 1

0 1






x1 (k)

x2 (k)






+
0

1





u(k)

Find the state transition matrix φ (t). [9]

b) Find the Z-transfer function for the following discrete-time system.

x1 (k + 1)

x2 (k + 1)






=
0 −2

−1 3






x1 (k)

x2 (k)






+
2

1





u(k)

y(k)= 3 −2[ ]
x1 (k)

x2 (k)






[9]

OR

Q10)a) Explain any one method for finding the state transition matrix φ (t) for a
discrete time system of the form with usual notations

x(k + 1) = Fx(k) + Gu(k)

y(k)       = Hx(k) [6]
b) Draw the state variable diagram in phase variable canonical form and

determine the discrete time state variable model for a system having

pulse transfer function : 
Y(z)
U(z)

= z2 + z

z3 − 0.8z2 − 0.21z + 0.01
[12]

Q11)a) Discuss the following methods of the realization of the pulse transfer
function into a discrete state model form,

i) Parallel decomposition.

ii) Cascade decomposition. [8]
b) Explain the PID controller for a digital control system. Draw the relevant

block diagram. [8]



OR

Q12)a) Define eigen values and obtain the same for the discrete-data system
represented in state space form : [4]

x(k + 1)=
0 1 0

0 0 1

0 −0.5 1.5

















x1 (k)

x2 (k)

x3 (k)

















+
0 1

1 0

2 1

















u1 (k)

u2 (k)






Also comment on the system stability.

b) Define the concepts ‘Controllability and observability of discrete-data
Control System’. [4]

c) Investigate the controllability and observability of the following system :

x(k + 1)=
−1 1

0 −1






x1 (k)

x2 (k)






+
0

1





x(k)

y(k)= 1 1[ ]. x(k) [8]
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[3864] - 232 -4-



Total No. of Questions : 12] [Total No. of Pages : 2

[3864] - 233
B.E. (Electrical)
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Instructions to the candidates:

1) Answer any 3 questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Draw and explain 4 bit Decade Up / Down counter. [8]
b) Draw and explain 4 bit Universal Shift Register. [8]

OR

Q2) a) i) Differentiate Mealy and Moore machine modelling. [4]
ii) Draw state diagram for “10101” detector. Use Mealy model. [4]

b) i) Draw multiplexer tree to implement 16 : 1 mux using 4 : 1 mux. [4]
ii) Draw and explain 3 x 8 Decoder along with its truth-table. [4]

Q3) a) Explain EDA tool design flow in detail. [9]
b) Define the following terms : [9]

i) Entity
ii) Architecture
iii) Configuration.

OR

Q4) a) Write VHDL code for 2 x 4 Decoder and also draw its functional diagram
and truth table. [9]

b) Explain various types of Architectures along with its example in VHDL.
[9]

P.T.O.



Q5) a) What is a package? Explain along with its example in VHDL. [8]
b) Explain various data-types and data objects in VHDL. [8]

OR

Q6) a) Differentiate function and procedure along with example in VHDL. [8]
b) What is the difference between concurrent statement and sequential

statements? Explain with example. [8]

SECTION - II

Q7) a) Explain the following terms w.r.t. CMOS.
i) FAN in ii) FAN out
iii) Power Dissipation iv) Propagation Delay. [8]

b) Implement basic gates using CMOS. [8]

OR

Q8) a) Explain the Enhancement type MOSFET construction. [8]
b) Explain the voltage transfer characteristics for CMOS. [8]

Q9) a) Draw and explain the architecture of CPLD in detail. [9]
b) Explain the meaning of

i) Simulation ii) Synthesis
iii) Place & Route iv) Boundry Scan. [9]

OR

Q10)a) Differentiate PLD, CPLD, FPGA. [8]
b) With neat schematic explain the architectural building blocks of FPGA.

[10]

Q11)a) Write VHDL code for 8x 8 RAM and explain. [8]
b) Explain in detail ALU with ADD, SUB, INC, DEC and basic logical

operations. [8]

OR

Q12)a) Write down VHDL code for 8 bit binary to integer converter. [8]
b) Draw state diagram and explain along with VHDL code 3 bit UP counter.

[8]

����
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4) Figures to the right indicate full marks.

P 1066

SECTION - I

Q1) a) What is ionization? Explain different reasons of ionization in gaseous
dielectric material. [8]

b) Define Townsend’s first and second ionization coefficients. What is
Townsend’s breakdown criterion? [8]

OR

Q2) a) Describe positive corona and negative corona in non-uniform electric
field. [8]

b) What is Paschen’s law? What the significance of minimum breakdown
voltage value under different P-d conditions? [8]

Q3) a) Explain following theories of breakdown in liquid dielectric material
i) Suspended particle theory.
ii) Cavitation and bubble theory.
iii) Stressed oil volume theory. [10]

b) What is composite dielectric? Explain any one method of breakdown in
composite dielectrics. [6]

OR

Q4) Explain following breakdown mechanisms in solid dielectrics. [16]
a) Intrinsic breakdown.
b) Electromechanical breakdown.
c) Thermal breakdown.

P.T.O.



Q5) a) What is insulation co-ordination? Explain statistical method of insulation
co-ordination. [9]

b) Discuss various causes of over voltage due to switching surges and also
explain means to overcome switching surges in the power system. [9]

OR

Q6) a) Explain with schematic diagram, the development of lightning stroke
between cloud and ground. [9]

b) Explain with illustrative example, the co-relation between with stand
voltage level of solid insulating material and protective level of protective
devices. [9]

SECTION - II

Q7) a) Explain basic waveform and specifications of the impulse voltage with
neat sketch diagram of Marx circuit, explain working of multistage
impulse generator. [10]

b) Explain any one method of controlling of the tripping of impulse current
generator. [6]

OR

Q8) a) Explain the working of 3-cascade connected transformers used for
generation of a.c. voltages. [8]

b) Explain different circuits used for generation of impulse current in
laboratory. [8]

Q9) a) Explain the effect of following factors on sparkover voltage of sphere
gap unit.
i) Nearby earthed object.
ii) Atmospheric condition.
iii) Irradiation.
iv) Polarity and rise time of voltage waveform. [8]

b) Draw a neat sketch and explain the basic principle of operation of series
capacitor peak voltmeter used for the measurement of peak value of a.c.
voltages. [8]

OR

Q10)a) Draw a neat diagram showing electrostatic voltmeter. Discuss basic
principle of operation of electrostatic voltmeter. [8]

b) Discuss the method of balanced detection for locating partial discharges
in electrical equipment. [8]

[3864] - 234 -2-



Q11)a) Explain the power factor test and partial discharge measurement test on
bushing. [9]

b) Explain different tests on high voltage cables. [9]

OR

Q12)a) Explain the following short circuit tests on circuit breaker.
i) Direct test.
ii) Synthetic test. [9]

b) Explain various tests conducted on insulator in high voltage testing
laboratory. [9]

����
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ANN & IT’S APPLICATION IN ELECTRICAL ENGG.
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Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer 3 questions from Section I and 3 questions from Section II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Your answers will be valued as a whole.
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SECTION - I

Q1) a) Define Artificial intelligence. [2]
b) List Activation function with input, output limit. [8]
c) What are the different architecture neural network, explain any one in

detail with neat sketch. [8]

OR

Q2) a) Write the topology for a simple model of an artificial neural network
mimic with human brain. [10]

b) Compare, knowledge based system, fuzzy system, ANN and evolution
computing. [8]

Q3) a) Draw Hebbian Network and Hence discuss it’s advantages & drawbacks
in learning the Neural Nets. [8]

b) Explain in detail about learning tasks. [8]

OR

Q4) a)

Explain Transfer function shown in fig 4.1. Explain it’s applicability
with example. [8]

b) Write in detail about learning without teacher. [8]

P.T.O.



Q5) a) Draw single layer feedforward N/W with four inputs and three outputs.
[4]

b) Draw perceptron architecture and hence discuss about role of weight
matrix. [6]

c) Write short notes on learning curves. [6]

OR

Q6) a) What are the learning rate Annealing techniques. [6]

b) P0 = 1 0.2 0.5[ ]T; W =
1 0.5

0.5 1

2 1

















; b = 0.5 apply perceptron network

to get target output 0 for apple and target output 1 for mango.

Train with P1 = 0.8 0.7 0.2[ ]
P2 = 0.5 0.6 0.4[ ]
P3 = 0.2 0.9 0.6[ ] [10]

SECTION - II

Q7) Consider five training sets as shown in table 1.
                Table 1 - Training sets

Sr.                 Inputs Outputs
No. I1 I2 O

1 0.4 –0.7 0.1
2 0.3 –0.5 0.05
3 0.6 0.1 0.3
4 0.2 0.4 0.25
5 0.1 –0.2 0.12

Draw MFNN architectures. Find the updated weights if initially

V0 =
0.1 0.4

−0.2 0.2





; W0 =

0.2

−0.5






Assume η = 0.6. [16]

OR

Q8) a) Explain Back-propagation learning with Input, Hidden and Output layer
computations. [8]

b) Explain method of steppest descent. How it is used to evaluate learning
rate coefficient. [8]
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Q9) Write short notes with neat sketches and their learning / training set for the
following : [18]
a) Recurrent Network.
b) Hopfield Network.

OR

Q10)a) Define the term resonance and hence give the details of cluster structure
in Adoptive Resonance theory with the help of vector quantization.[10]

b) Draw and explain architecture of ART1. [8]

Q11)Develop algorithms in back-propagation to learn and train Neural Network
for the reactive power dispatch program in the feeder substation of 33 KV
with 50 MW balanced linear loud. KvAr varies between 0 to 16 MvAr in
each feeder. [16]

OR

Q12)Considering radial distribution system with five branches, develop algorithm
for service restoration and hence apply Hebbian learning Neural Network to
verify service restoration algorithm to find optimization of sectionalizing
switches connected between branches. [16]

����
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Total No. of Questions : 12] [Total No. of Pages : 3

[3864] - 253
B.E. (Electronics)

REAL TIME OPERATING SYSTEMS
(2003 Course) (Elective - II) (404212)

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 Q.2, Q.3 or Q.4 and Q.5 or Q.6 in

Section-II attempt Q.7 or Q.8, Q.9 or Q.10 and Q.11 or Q.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.

P 1276

SECTION - I

Q1) a) Discuss the memory requirements in foreground / background and multi
tasking system. [8]

b) Explain clock tick in multitasking system. What are the constraints in
selection of the clock tick in multitasking system? How accurate time
this can give? [8]

OR

Q2) a) What is RMS theorem? How it is useful in assigning tasks priorities?
Check whether the following set of periodic real-time tasks is schedulable
under RMS on a uniprocessor system : T

1
 = (e

1
 = 20, p

1
 = 100),

T
2
 = (e

2
 = 30, p

2
 = 150), T

3
 = (e

3
 = 60, p

3
 = 200). [8]

b) Discuss interrupt and interrupt timings for foreground / background, non-
preemptive and preemptive kernel. [8]

Q3) a) Explain, Locking and unlocking of scheduler in uCOSII, Nesting of
scheduler lock, Possible situation and precautions while using scheduler
lock/unlock. [8]

b) What is the use of following members of OS_TCB? And how they are
manipulated? [8]
INT8U OSTCBX;
INT8U OSTCBY;
INT8U OSTCBitX;
INT8U OSTCBitY;

OR

P.T.O.



Q4) a) Explain, what is ready list in uCOSII? How uCOSII add the task in the
ready list? How uCOSII remove a task from ready list? [8]

b) What are different events handled using ECB in uCOSII. Explain data
structure OS-EVENT. [8]

Q5) a) Write short note on any two : [6]
i) Semaphore management in uCOSII.
ii) Mutual exclusion semaphore in uCOSII.
iii) Event flag management in uCOSII.

b) Explain in detail OSMutexCreate(). [6]
c) Enlist different MUTEX services. What configuration constants provided

to configure MUTEX? [6]

OR

Q6) a) Explain Event Flag Group data structure OS_FLAG_GRP and
OS_FLAG_NODE. [6]

b) Write short note on any two : [6]
i) Semaphore management in uCOSII.
ii) Mutual exclusion semaphore in uCOSII.

c) What is relationship between Task, ISR and Semaphore in uCOSII? [6]

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?[6]
c) What are message queue services in uCOSII? How Message Queue

services enabled/disabled in uCOSII. [6]

OR

Q8) a) Explain the relationship between tasks, ISR and message queue. [6]
b) What are the features of message queue in uCOSII? [6]
c) Explain Mailbox services and configuration in uCOSII. [6]

Q9) a) Explain Memory Control Block data structure OS_MEM. [4]
b) Explain memory partition and multiple memory partition in uCOSII.[4]
c) Define porting of uCOSII. What requirements the processor should satisfy

to run uCOSII. [4]
d) What is testing of port? What are the steps to follow for testing of port?

[4]
OR

[3864] - 253 -2-



Q10)a) Explain the need of memory management services by OS as compare to
compiler functions. [4]

b) What are memory management services in uCOSII? Explain any one of
them. [4]

c) How OS_CPU.H makes uCOSII processor and implementation specific?
[4]

d) Explain uCOSII hardware/software architecture. [4]

Q11)Answer the following by considering the implementation of temperature
controller.
a) Define the hardware architecture for the system. [4]
b) Define the tasks for the system and assign the tasks priority and explain.[4]
c) Enlist the services of uCOSII required in the system. [4]
d) Write the application software for the system. [4]

OR

Q12)Answer the following by considering the implementation of chocolate vending
machine.
a) Define the hardware architecture for the system. [4]
b) Define the tasks for the system and assign the tasks priority and explain.[4]
c) Enlist the services of uCOSII required in the system. [4]
d) Write the application software for the system. [4]

����
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Total No. of Questions : 6] [Total No. of Pages : 2

[3864] - 295
B.E. (Instrumentation)

PROCESS MODELING & OPTIMIZATION
(2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer any three questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

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

P 1277

SECTION - I

Q1) Explain uses of mathematical model, principles of formulation and types of
models. [18]

OR

Q1) a) Find the mathematical model of field control DC motor. [18]
b) Find the model of liquid systems shown in Fig. 1

Assume : L = length of exit line; Ap = Exit line cross-sectional area and
At = tank cross-sectional area.

Q2) Obtain the model of ideal binary distillation column. [16]

OR

Q2) Obtain the model of non isothermal C.S.T.R. [16]

P.T.O.



Q3) Explain pulse testing, sine wave testing in system identification. [16]

OR

Q3) Write short note on [16]
a) ATV identification method.
b) Off-line and On-line identification.

SECTION - II

Q4) Explain Niederlinski index for analysis of stability. Consider a system. [18]

xD

xB







=

12.8.e−s

1 + 16.7s

−18.9.e−3s

1 + 21s

6.6.e−7s

1 + 10.9s

−19.4.e−3s

1 + 14.4s


















 

R

V






Find RGA and NI.

OR

Q4) Write short notes on : [18]
a) Resiliency and Morari resiliency index.
b) Inverse Nyquist array.

Q5) Explain the following : [16]
a) Concave, convex functions and continuity of a function.
b) Gradient of a function and Hessian matrix.

OR

Q5) Determine the optimum values of the following functions and state whether
they are minimum or maximum. [16]
a) f (x)=3x1

2 − 4x1x2 + 2x2
.

b) f (x)= x1
2

4
+ 2

x1x2

+ 4x2 .

Q6) a) Explain the procedure of scanning and bracketing for optimization. [8]
b) Explain Newtons method for optimization of multivariable functions

with the help of flow chart. [8]

OR

Q6) Explain Newton, Quasi-Newton and secant methods for single variable
optimization. [16]

����
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Total No. of Questions : 6] [Total No. of Pages : 2

[3864] - 303
B.E. (Printing Engineering)

OFFSET MACHINES - II
(2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Answers to the two sections should be written in separate books.

P 1278

SECTION - I

Q1) a) State and explain splice cycle of zero speed splicer. [8]
b) With neat diagrams explain different types of reel stands used for web

offset presses. [8]

OR

Q1) a) Explain the significance of a suitable splice pattern for reels used on
web offset presses. Explain any 3 types with neat diagrams. [8]

b) Explain use of clamp truck in web offset press. [8]

Q2) a) What is the significance of using an automatic plate changing mechanism
on web offset machines in newspaper industry? Explain the mechanism
in brief. [8]

b) Why blanket cylinder has a low gap in web offset machines. Draw a
neat construction of blanket used on web presses stating the hardness
desired on web offset. [8]

OR

Q2) a) Compare brush dampening system and continuous dampening system
with neat figures. [8]

b) Explain keyless inking system used on web offset presses. [8]

Q3) Explain the process of drying on heatset weboffset press. Describe different
types of dryers used for this process. [18]

OR

Q3) a) Describe chill roll plumbing. [9]
b) Explain one type of folder used in newspaper industry on web offset

machines. [9]

P.T.O.



SECTION - II

Q4) Explain the term ‘Web Control’. State and explain the mechanical factors
affecting web control. [16]

OR

Q4) a) What is dancer roller and RTF roller? How do they monitor tension and
in which units? [8]

b) Explain parameters to be monitored during a press run of a web offset
machine. [8]

Q5) Write short notes on : [16]
a) Remoisturising unit.

b) Web break detectors.

c) Side lay sensors.

d) Web cleaners.

OR

Q5) a) Explain preventive and breakdown maintenance. [8]
b) Describe checklist for maintenance of folders. [8]

Q6) Explain the phenomenon of consumption ink and dampening solution of the
following substrates : [18]
a) LWC. b) SCA. c) SCB.
d) WFC. e) INP. f) NP.

Explain w.r.t. to ink densities and dot gain.

OR

Q6) Explain different problems occurring on print due to : [18]
a) Cylinder pressures.

b) Out of round reel.

c) Incorrect Chill roll temperature.

d) Paper lint.

e) Dryer temperature profile incorrect.

f) Blanket wrap.

����
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Total No. of Questions : 6] [Total No. of Pages : 2

[3864] - 304
B.E. (Printing)

ELECTRONIC IMAGE SETTING
(2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Write Section I & Section II on different answer sheets.

P 1279

SECTION - I

Q1) Mention in details the basic objectives & functions of raster image processor.[16]

OR

Q1) Compare between the raster image processor settings required for printing of
following job through :
a) Sheetfed offset process.
b) Screen printing process.
Job details : Colour : 4 colour - C, M, Y, K

Paper : Maplitho 80 gsm.
Image : Halftone image in 4 col. &
Text : Text in single colour
Size : 100% enlargement (same size) [16]

Q2) Write short notes on : [18]
a) Trapping (Spreads & Chokes).
b) Spot size & resolution.

OR

Q2) Write down fundamental steps in digital image processing & elements of
digital image processing system. [18]

Q3) Write short notes on : [16]
a) Display file.

b) Display processor.

OR

P.T.O.



Q3) Write short notes on : [16]
a) Shadow mask CRT.

b) Beam Penetration CRT.

SECTION - II

Q4) Draw neat & labelled diagram of internal drum imagesetter, external drum
imagesetter & explain their working. [18]

OR

Q4) Draw & explain the different beam deviation technologies used for capstan
imagesetters. [18]

Q5) a) What is PDF file? How does it differs from Ps & Prn? Explain the main
advantages & uses of PDF File.

b) What are different types of PDF files? What are their specific
applications? Explain any 2 types of PDF files & their specific
applications. [16]

OR

Q5) What is PDF workflow? Write down in greater details. [16]

Q6) What is Pre-flight check? What is its purpose? How is it performed in
production environment? [16]

OR

Q6) What are different types of file formats for storing vector files & raster files?
Compare between these types of formats. [16]

����
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Total No. of Questions : 12] [Total No. of Pages : 6

[3864] - 321
B.E. (Chemical)

PROCESS DYNAMICS & CONTROL
(2003 Course)

Time : 3 Hours] [Max. Marks : 100

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

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

P 1088

SECTION - I

Q1) a) i) With neat sketch explain feedback control strategy for controlling
temperature of liquid inside a steam-heated stirred-tank heater by
manipulating flow rate of steam. Identify CV, MV, DV for this
system. [8]

ii) If a direct-acting controller is used, whether you will select a air-
to-open or air-to-close type control valve on steam line. [2]

b) With reference to the control system described in Q.1-a, explain the
objectives of the control system. [8]

OR

Q2) a) Explain mathematical languages (methods) used for analysis and design
of control systems in China, Russia, England, Greece and German. Also
state the types of mathematical models used for analysis as the outcome
of these languages. [8]

b) For a stirred-tank heater system explained in Q.1-a, sketch and explain
the following
i) The control system for controlling level of liquid inside the tank by

manipulating the flow rate of exit liquid stream.
ii) The control system for controlling flow rate of liquid entering the

tank. [10]

Q3) a) A cylindrical liquid tank has 1 m2 cross-sectional area with a control
valve with resistance 10 min/m2 installed in the liquid outlet line. Liquid
enters into the tank at a rate 0.2 m3/min. [8]

P.T.O.



i) Find steady-state level of liquid in the tank corresponding to flow
rate of 0.2 m3/min.

ii) Find the transfer functions of the system.

H(s) Qi (s) & Qo (s) Qi (s) where Qi, Qo & H represent inlet, outlet
flow rates and level of liquid in deviation form.

iii) If input flow rate is given unit step change (increase), derive the
time-response equations for liquid level and outlet flow rate. Also
find level of water after 30 seconds and new level attained.

iv) Find the time required for achieving 80% change in level.
b) A cylindrical liquid tank ‘A’ having cross-section area 1.2 m2 is connected

to another cylindrical tank ‘B’ having cross-section area 0.8 m2 in the
non-interacting arrangement. If the resistances in the flow lines between
the tanks and that leaving from tank B are 8 m2/min & 6 m2/min
respectively. Then find - [8]
i) Individual transfer functions G

1
(s) & G

2
(s) of tanks A & B in the

form H(s) Qi (s).
ii) The overall transfer function of the combined non-interacting tank

system. Also find the poles of this transfer function and hence predict
the nature of its dynamic response for step change in input flow
rate to tank ‘A’.

iii) If initial input flow rate F
i
 to tank ‘A’ is 0.3 m3/min, find the

corresponding steady-state levels of liquid in tanks ‘A’ & ‘B’.
iv) If a unit step change (decrease) is given to input flow rate F

i
 find

the expression for time-response of liquid level in tank ‘B’.

OR

Q4) a) A mercury thermometer having time constant 30 sec. shows steady-state
temperature of 27oC which is suddenly immersed in hot liquid maintained
at 200oC. [8]
i) Assuming unit static gain, state the transfer function Tm (s) T(s)

for the thermometer system where T & Tm are temperature outside
the bulb and measured temperature respectively. (In deviation form).

ii) Find the temperature reading after 10 sec.
iii) Find time required for 90% change in temperature reading.

b) i) What are inverse response systems? Explain inverse response of
liquid level in a boiler system.

ii) If a first-order process having transfer function G1 (s)= K1 τ1s + 1
is connected in opposition to a pure integrator process having
transfer function G2(s) = K2/s, find the overall transfer function G(s).
Also find the boles & zeros of G(s). Derive the condition for inverse
response behaviour.
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[3864] - 321 -3-

iii) Sketch the step responses of outputs of the individual processes
having transfer functions G

1
(s), G

2
(s) and the combined process

G(s). [8]

Q5) a)

A liquid tank system shown in Figure 1 has cross-section area A.  For
this system. [8]
i) Derive differential equation model based on mass balance around

the tank.

ii) Derive the Laplace domain open-loop model for the system in the
form -

′h (s)= GP (s) ′Fi (s)+ Gd ′Fd (s),

Where ′h , ′Fi , ′Fd are deviation variables corresponding to h, F
i
 &

Fd respectively.

iii) If liquid level in the tank is to be controlled at set-point h
sp

 using
feedback controller having transfer function G

C
 = K

C
, construct

block diagram for this system assuming unity transfer functions
for the measuring element and final control element. Find servo
and regulator transfer functions for this closed-loop system.

b) For liquid level control system shown in Figure 1, if P-controller having
gain K

C
 is used find time response equation for height h of liquid for a

unit step change in

i) Set-point h
sp

.

ii) Disturbance flow Fd.

Find the offset in both the cases. [8]

OR

Q6) a) Consider a second-order system having transfer function

GP (s)= y(s)
m(s)

= KP

τ 2s2 + 2τζs + 1
.

Figure-1



i) If a P-controller having transfer function K
C
 is used to maintain

output y near to the set-point y
sp

, find closed-loop servo transfer
function assuming G

m
 = G

f
 = 1.

ii) Find output response y(s) for unit step change in set-point ysp (s).
Find the closed-loop response characteristics and compare them
with open-loop response characteristics K

p
, τ  & ζ .

iii) Find the value of offset in the value of y. [8]

b) A system having transfer function GP (s)= 1
10s3 + 2s2 + s − 5

 is feedback

controlled using a P-controller having gain K
C
.

i) Find the characteristic equation assuming G
m
 = G

f
 = 1.

ii) Find the range of values of KC that produce stable closed-loop
responses (using Routh-Hurwitz criterion).

iii) Also find the value of gain K
C
 at which the closed-loop system is at

the verge of instability. Find corresponding roots of characteristic
equation and hence the frequency of oscillations. [8]

SECTION - II

Q7) a) The output of a process having transfer function GP = 1
s2 + 2s is

feedback controlled using a P-controller with the measuring element

having transfer function Gm = 1
s + 1. Assuming G

f
 = 1. [10]

i) Find closed-loop servo transfer function of the control system.
ii) Draw block diagram.
iii) Sketch root locus for the system.
iv) Find the range of values of gain KC for which the system will be

stable and unstable.
v) Find the value of K

C
 at which the system undergoes sustained

oscillations.
Also find the corresponding frequency of oscillations.

b) i) Sketch asymptotic Bode plot for the control system having open-

loop transfer function G0L = 5e−5s

(2s + 1)(s + 1)
.

ii) Find the phase margin & gain margin alongwith corresponding
crossover frequencies. On the basis of these values, comment on
stability of the system. [8]

OR
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Q8) a) Draw the root locus of a closed-loop system with

GH = k
s(s + 4)(s2 + 4s + 20) [8]

b) i) Sketch the Bode plot for a control system consisting of a process
having K = 1, τ =1, t

d
 = 1 the measuring element having K = 0.95,

τ = 0.01, the P-controller having gain 10 and the final control
element having unity transfer function.

ii) Find the values of PM & GM with corresponding cross-over
frequencies with these values comment on stability of the system.

[10]

Q9) a) Explain split-range control system for controlling the pressure inside
the gas phase reactor by manipulating flow rates of reactant and product
streams. Draw neat graph showing % opening of the valves on inlet and
outlet sides at different controller output signals. [8]

b) i) Compare the performance of feedforward and feedback controllers.
ii) Explain feedforward control of a jacketed CSTR to achieve constant

temperature and composition within the reactor by controlling feed
stream temperature and concentration with manipulation of coolant
flow rate entering jacket and the rate of product withdrawal from
the reactor. [8]

OR

Q10)a) Two reactants streams A & B enter the CSTR in certain fixed proportion
R. Draw and explain ratio control system for CSTR which will maintain
the ratio of A & B constant at the desired value RD by manipulating flow
rate of B, while A is used as wild stream. [8]

b) What is adaptive control system? State its applications in chemical
processes. Draw and explain block diagram of programmed adaptive
control system used for changing controller parameters based on auxiliary
process measurement. [8]

Q11)a) Draw and explain control system for batch reactor used to control the
following variables [8]
i) Flow rates of reactant streams A & B.
ii) Pressure inside the reactor by manipulating the flow rate of vent

stream.
iii) Temperature inside the reactor is controlled using split-range control

system on the hot and cold water flow lines entering the jacket.
Explain how the temperature is achieved and maintained during
start-up, reaction period and shut-down period.
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b) i) Explain feedback control strategy for controlling temperature of
cold fluid outlet from a counter-current shell and tube heat exchanger
by manipulating flow rate of entering hot fluid.

ii) Explain cascade control strategy consisting a primary temperature
controller described above along with a secondary controller for
controlling flow rate of entering hot fluid. What are the advantages
of using cascade control over single-loop feedback control? [8]

OR

Q12)a) Explain control scheme for a two-product distillation column used to
control the following [8]
i) Flow rate of binary feed (A + B, A being more volatile component).

ii) Level of liquid in the condensate accumulator.

iii) Composition of top product.

iv) Level of liquid in the reboiler.

v) Composition of bottom product.

b) Write short note on the following : [8]
i) Selective control systems.

ii) Cohen-Coon method of tuning of controllers.

����
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Total No. of Questions : 12] [Total No. of Pages : 3

[3864] - 323
B.E. (Chemical Engg.)

CHEMICAL PROCESS SYNTHESIS
(2003 Course) (409344)

Time : 3 Hours] [Max. Marks : 100

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

P 1089

SECTION - I

Q1) a) Synthesize a detailed process for acetone production from isopropanol
with hydrogen as a byproduct, considering :
i) Formulation of design problem,
ii) Hierarchy and
iii) Approaches to chemical process design. [12]

b) Explain grassroot design. [4]

OR

Q2) a) Discuss in detail the onion model of process design. [8]
b) Explain the role of catalyst in the choice of reactor. [8]

Q3) a) Benzene is produced from toluene according to the reaction
C

6
H

5
CH

3
 + H

2
 → C

6
H

6
 + CH

4
. Some of the benzene formed undergoes

a secondary reaction in series to an unwanted byproduct diphenyl,
according to the reaction 2C

6
H

6
 ↔ C

12
H

10
 + H

2
. The following table

gives the composition of the reactor feed and effluent streams. Calculate
the conversion, selectivity and reactor yield with respect to
i) Toluene feed and ii) Hydrogen feed. [12]

Component Inlet flow rate (kmol/h) Outlet flow rate (kmol/h)
H

2
1858 1583

CH
4

804 1083
C6H5 13 282

C
6
H

5
CH

3
372 93

C
12

H
10

0 4

b) Explain reaction system for multiple reactions in series producing
byproduct. [4]

P.T.O.



OR

Q4) a) Explain idealized reactor model for ideal batch reactor, mixed and plug
flow reactor. [10]

b) Derive the correlation to explain the effect of temperature on selectivity
and reactor volume. [6]

Q5) a) Explain the behaviour of mixtures during azeotropic distillation. [10]
b) Explain the concept of degrees of freedom in the design of evaporator.

[8]

OR

Q6) a) Discuss principle, working and construction of fluidized bed catalytic
reactor. [10]

b) Explain the effect of various parameters on the performance of absorption.
[8]

SECTION - II

Q7) a) Explain heat integration in sequencing of simple distillation column.[8]
b) Discuss thermal coupling for direct and indirect distillation sequencing.

[8]

OR

Q8) a) Explain the optimization of reducible structure. [8]
b) Discuss the possible alternative sequences for the separation of five

component mixture by distillation sequencing. [8]

Q9) a) Explain composite curves for following heat recovery system. [10]

Stream Type Supply Target ∆H Heat capacity
temperature temperature MW C

p

T
s
, oC T

T
, oC MW.k–1

R1 Cold 20 180 32 0.2

R2 Hot 250 40 -31.5 0.15

R3 Cold 140 230 27 0.3

R4 Hot 200 80 -30 0.25

b) Explain criteria of utility selection. [6]

OR
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Q10)a) Explain composite curve for two streams heat recovery system. [8]

Stream Type Supply Target ∆H
temperature T

s
temperature T

T
MW

oC oC

1 Cold 30 100 14

2 Hot 150 30 -12

b) Explain graphically heat recovery pinch. [8]

Q11)a) Explain the intensification of hazardous materials. [8]
b) Compare the fire and explosion hazards in the process involving benzene

inventory of 1000 kmol at 120 and 160oC, based on theoretical
combustion energy resulting from catastrophic failure of the equipment.
The normal boiling point of benzene is 80oC, the latent heat of
vaporization is 31,000 kJ/kmol, the specific heat capacity of
150 kJ/(kmol.oC) and the latent heat of combustion is 3.2 x 106 kJ/kmol.

[10]

OR

Q12)Write short note on [18]
a) Integration of refrigeration cycle.

b) Explosion.

c) Attenuation of hazardous materials.
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[3864] - 326
B.E. (Chemical Engg.)

BIOPROCESS ENGINEERING
(2003 Course) (409341) (Elective - I)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answers to the two sections should be written in separate answer

books.
2) Assume suitable data, if necessary.
3) Neat diagrams must be drawn wherever necessary.

P 1090

SECTION - I

Q1) Write short notes on the following : [16]
a) Protist kingdom.
b) Ammylase.
c) Co-enzyme.
d) Specific growth rate of bacteria.

OR

Q2) Write short notes on the following : [16]
a) Structure of steroids.
b) Role of DNA in cell life cycle.
c) Limiting nutrient.
d) Apo-enzyme.

Q3) Explain the manufacturing process for [16]
a) Vitamin A and
b) Lactic Acid.

OR

Q4) Explain the manufacturing process for [16]
a) Penicillin and
b) Vinegar.

Q5) Derive the kinetic expression for the following :

E + S ⇔ ES; K
m

(1)

ES k → E + P; (2)

E + P ⇔ EP; K
p

(3)

P.T.O.



Where K
m
 and K

p
 are the thermodynamic dissociation constants for reversible

reactions 1 and 3 respectively. ‘k’ is the kinetic constant for reaction 2. What
type of kinetics is represented by the above equations? [18]

OR

Q6) Data for the enzyme catalyzed reaction S → P is as follows :

[S] (M) 6.25 x 10–6 7.50 x 10–5 1.00 x 10–4 1.00 x 10–3 1.00 x 10–2

        v
(nmoles.lit–1. 15.00 56.25 60.00 74.90 75.00
min–1)

a) Estimate V
max

 and K
m
.

b) What would ‘v’ be at [S] = 2.5 x 10–5 M and at [S] = 5.0 x 10–5 M?

c) What would ‘v’ be at 5.0 x 10–5 M if the enzyme concentration were
doubled?

d) How will you verify that ‘v’ represents a true initial velocity? [18]

SECTION - II

Q7) Derive mathematical expressions with the help of Michaelis-Menten inhibition
enzymatic kinetics for :

a) Noncompetitive inhibition

b) Competitive inhibition. [16]

OR

Q8) a) Explain how balanced growth of microbes is needed to be maintained
for chemostat and prove that for sterile feed, D = µ . [6]

b) Operation of a typical CSTR follows the Monod kinetics where
µ max= 0.5h–1 and K

s
 = 2 g/l.

i) At steady state with no cell death, if S
0
 = 50 g/l and Y = 1 (g cells /

g substrates), what dilution rate ‘D’ will give the maximum total
rate of cell production?

ii) For the same value of ‘D’ using tanks of the same size in series,
how many vessels will be required to reduce the substrate
concentration to 1 g/l? [10]

[3864] - 326 -2-
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Q9) a) A marine microorganism contains an enzyme that hydrolyzes glucose-
6-sulphate (S). The assay is based on the rate of glucose formation. The
enzyme in a cell-free extract has kinetic constants of K

m
 = 6.7 x 10–4 M

and V
max

 = 300 nmoles.lit–1.min–1. Galactose-6-sulphate is a competitive
inhibitor (I). At 10–5 M galactose-6-sulphate and 2x10–5 M glucose-6-
sulphate, ‘v’ was 1.5 nmoles. lit–1.min–1. Calculate K

i
 for galactose-6-

sulphate. [12]
b) Calculate the peak oxygen consumption of specific yeast population in

g/(lit.h). Actively respiring yeast population requires 0.32 g oxygen /
(hr.g of dry cell mass). Cell population density is 109 cells per ml and
single cell volume is 10–10 ml. 80% of active cell mass is water. [4]

OR

Q10)The steady state substrate and biomass concentrations for a continuous stirred
tank fermenter operated at various dilution rates are given below. Given that
the fresh feed concentration is 700 mg/l, calculate the values of the Monod
constants µ m  and Ks, the yield coefficient Y and the endogenous respiration
coefficient K

d
. [16]

Dilution rate (hr–1) 0.3 0.25 0.2 0.12 0.08

Substrate concentration 45 41 16 8 3.8
(mg/l)

Biomass concentration 326 328 340 342 344
(mg/l)

Q11)Explain in brief the following : [18]
a) Reactor dynamics.

b) Immobilization of enzymes.

c) Ion exchange chromatography.

OR

Q12)Explain in brief the following : [18]
a) Bubble column bioreactor.

b) Fluidized bed bioreactor.

c) Continuous sterilization of bioreactor.
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Total No. of Questions : 12] [Total No. of Pages : 2

[3864] - 328
B.E. (Chemical)

POLYMER TECHNOLOGY
(2003 Course) (409341) (Elective - I)

Time : 3 Hours] [Max. Marks : 100

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

P 1091

SECTION - I

Q1) What is polymer? Classify the different polymers based on structure and
source, crystallinity etc. Give suitable examples for each case. [16]

OR

Q2) a) Classify the different polymers based on there properties [8]
i) Thermoplastic and thermosetting polymers.

ii) Linear and cross linked polymers.

b) What are factors influences the polymer properties? [8]

Q3) What are different polymerization techniques are used for synthesis of polymer.
Explain in detail batch polymerization alongwith limitations in Engineering
aspect point of view. [16]

OR

Q4) a) Explain suspension polymerization in detail along with engineering
aspects and examples to use these techniques in Industries. [8]

b) What is difference between suspension and emulsion polymerization.
Explain merits of emulsion polymerization to form monodispersed mini
emulsion small size latex synthesis. [8]

Q5) a) What do you mean by polydispersity index? Explain number average
molecular wt, viscosity avg mol. wt and degree of polymerization. [8]

b) Explain effect of molecular wt on Engg. properties of polymers. [10]

OR

P.T.O.



Q6) Along with neat diagram explain vapour phase osmometry and Gel permiation
chromatography to determine molecular wt and it’s distribution. [18]

SECTION - II

Q7) Explain kinetics of free radical polymerization by considering initiation,
propagation and termination as elementary steps to find rate of polymerization
R

P
. What are different initiators are used in free radical polymerization, Explain

role of initiator which affects conversion and rate of polymerization. [16]

OR

Q8) a) Explain kinetics of step growth polymerization. [8]
b) Explain kinetics of coordination polymerization. [8]

Q9) What are different additives used in compounding process? Explain role of
antioxident, filler, UV stabilizers, lubricants in compounding process. [16]

OR

Q10)Explain different methods used in compounding process especially for
thermoplastics and thermosets. With neat diagram explain injection molding
process along with temperature zones and screw configurations. [16]

Q11)With neat flowsheet diagram explain typical manufacturing process of
polyethylene synthesis and polystyrene synthesis. [18]

OR

Q12)Write a note on (any three) : [18]
a) Nylon synthesis.

b) Applications of Epoxies and Phenolics.

c) Natural Rubbers and Synthetic Rubbers.

d) Ziegler Natta polymerization for polyolefin synthesis.

����
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[3864] - 329
B.E. (Chemical Engg.)

CATALYSIS
(2003 Course) (409341) (Elective - I)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answers to the two sections should be written in separate books.
2) Assume suitable data, if necessary.
3) Neat diagrams must be drawn wherever necessary.

P 1092

SECTION - I

Q1) a) Discuss the mechanism of homogeneous catalysis with two examples. [8]
b) Explain catalytic reaction feasibility with respect to activation energy

and temperature. [8]

OR

Q2) a) Explain the role of supports in heterogeneous catalysis. [8]
b) Derive the relationship between size, number and total surface area of

the crystallites. [8]

Q3) a) Explain the important characteristics of catalyst and their industrial
significance. [8]

b) Solid catalyzed reaction A → 3R is conducted at 10 atm and 800oC in a
basket type mixed reactor of 0.7 lit volume and containing 1g of catalyst
of diameter d

p
 = 3 mm. Pure ‘A’ is fed at various rates into the reactor.

Partial pressure of ‘A’ in the exit stream is measured for each feed rate.
Find the rate of reaction using the following kinetic results : [10]
Feed rate, lit/hr 100 22 4 1 0.6

PA, out / PA, in 0.8 0.5 0.2 0.1 0.05

OR

Q4) a) Explain Eley-Rideal mechanism for surface reaction. [8]
b) The catalytic reaction A → 3R is run at 3 atm and 215oC in a PFR which

contains 9 g of catalyst and uses a feed consisting of the partially
converted product of 0.3 lit/min of pure unreacted ‘A’. Assuming the
reactor to be a differential reactor, find a rate equation to represent this
reaction, using the following results :

P.T.O.



Run 1 2 3 4

C
A, in

 (mol/lit) 0.100 0.080 0.060 0.040

C
A, out

 (mol/lit) 0.084 0.070 0.055 0.038 [10]

Q5) a) Write a brief note on mass transfer in catalysis. [6]
b) The reaction A → 2R in an experimental packed bed reactor using various

amounts of catalyst and a fixed feed rate F
Ao

 = 10 kmol/hr gives the
following results.

W (kg catalyst) 1 2 3 4 5 6 7

X
A

0.12 0.20 0.27 0.33 0.37 0.41 0.44

i) Find the reaction rate at 50% conversion.

ii) In designing a large packed bed reactor with feed rate FAo = 500 kmol/hr,
how much catalyst would be needed for 50% conversion?

iii) How much catalyst would be needed in part (ii) if the reactor
employed a very large recycle of product stream? [10]

OR

Q6) a) Explain the reaction mechanism in phase transfer catalysis. [5]
b) Explain concept of Thiele’s Modulus and its application in catalysis. [6]
c) Compare and contrast alumina and silica as catalyst support/carrier. [5]

SECTION - II

Q7) a) What is pore volume distribution? Describe the mercury penetration
method for its measurement. What is N2 desorption method? [8]

b) Derive the mathematical model for kinetics of catalyst deactivation.[8]

OR

Q8) a) Derive mathematical equation for determining catalyst surface area by
BET method. [8]

b) Describe the general method of preparation of metal catalysts. [8]

Q9) a) Estimate k, the first order rate constant, for an enzyme preparation with
V

max
 of 4.8 µ mole/(lit.min) under the given experimental conditions.

K
m
 = 2 x 10–6 M. [6]

[3864] - 329 -2-



b) An enzyme was assayed at an initial substrate concentration of 2 x 10–5 M.
In 6 min, half of the substrate has been used. The K

m
 for the substrate is

5 x 10–3 M. Calculate [10]
i) k,

ii) V
max

 and

iii) the concentration of product produced after 15 min.

OR

Q10)Data for the enzyme catalyzed reaction S → P is as follows : [16]

[S] (M) 6.25 x 10–6 7.50 x 10–5 1.00 x 10–4 1.00 x 10–3 1.00 x 10–2

v
15.00 56.25 60.00 74.90 75.00

(nmoles.lit–1.min–1)

a) Estimate V
max

 and K
m
.

b) What would ‘v’be at [S] = 2.5 x 10–5 M and at [S] = 5.0 x 10–5 M?

c) What would ‘v’ be at 5.0 x 10–5M if the enzyme concentration were
doubled?

d) How will you verify that ‘v’ represents a true initial velocity?

Q11)Write short notes on the following : [18]
a) Strong acid catalysts.

b) Silica as a support.

c) Protein.

OR

Q12)Write short notes on the following : [18]
a) Cracking catalyst.

b) ZSM-5.

c) Shape selectivity in zeolites.

����
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Total No. of Questions : 12] [Total No. of Pages : 4

[3864] - 334
B.E. (Chemical)

PROCESS MODELING & SIMULATION
(2003 Course)

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) Your answers will be valued as a whole.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

P 1265

SECTION - I

Q1) a) Attempt the following : [8]
i) What is process model?

ii) Why develop a process model?

iii) How to determine the form of a model, give the typical form of
models?

iv) What is the difference between lumped parameter and distributed
parameter systems, give examples of each.

b) Assume that two chemical species A and B are in a solvent feed stream
entering a liquid phase chemical reactor that is maintained at a constant
pressure. The two species react irreversibly to form a third species, P.
Develop a model to find out the reactor concentration of each species as
a function of time. [8]

State your assumptions clearly.

OR

P.T.O.



Q2) Consider a perfectly mixed stirred tank heater, with a single feed stream and
a single product stream as shown below. Assuming that the flow rate and
temperature of the inlet stream can vary, that the tank is perfectly insulated,
and the rate of heat added per unit time (Q) can vary, develop a model to find
out the tank temperature as a function of time. State your assumptions. [16]

Q3) A component material balance around a chemical reactor yields the following
steady state equation

O = F
V

Cin − F
V

C − KC3

where 
F
V

= 0.1min−1, C
in
 = 1.0 Kg mol/m3, K = 0.05 m6 / Kg mol2.min.

a) How many steady state solutions are there?

b) Write two different direct substitution methods and assess the
convergence of each. [16]

OR

Q4) The batch still shown in figure initially contains 25 moles of n-octane and
moles of n heptane. If the still is operated at a constant pressure of 1 atmosphere,

compute using Euler’s method, the final mole fraction of n-heptane XH j

f  if

the remaining solution in the still, Sf, total 10 moles.

[3864] - 334 -2-



Data : At 1 atmosphere pressure the relationship between X
H
 and the mole

fraction of n-heptane in the vapour phase, YH is YH = 2.16 XH

1 + 1.16XH

. [16]

Q5) A reservoir discharging through sluices at a depth h below the water surface
has a surface area A for various values of h as given below

h in meter 10 11 12 13 14

A in sq. meter 950 1070 1200 1350 1530

If t denotes the time in minutes, the rate of fall of the surface is given by

dh

dt
= 48

A
h

Estimate the time taken for the water level to fall from 14 meter to 10 meter
above sluices. [18]

OR

Q6) The reaction 3A → 2B + C is carried out in an isothermal semibatch reactor.
Product B is the derived product. Product C is very volatile by product that
must be vented off to prevent a pressure buildup in a reactor. Gaseous C is
vented off through a condenser to prevent any A & B to go out with C. Assume
that from condenser only pure C is vented off. The reaction is first order. The
relative volatilities of A and C to B are α AB and αCB. Assume perfect gases
and constant pressure system. Write the equations describing the system. List
all assumptions. [18]

SECTION - II

Q7) Develop the model equations of a double pipe heat exchanger wherein the
resistance to heat transfer from a condensing fluid to inner fluid can be
represented by convective heat transfer coefficients on both sides of the heat
transfer wall. Assume that resistance of the wall is negligible but the wall has
finite heat capacity. [16]

OR

Q8) Develop the equations describing a batch distillation column during the start-
up period when no product is withdrawn and the column is coming to
equilibrium conditions. Reflux drum and tray holdups are not negligible but
can be assumed constant. [16]

[3864] - 334 -3-



Q9) Derive the governing balance equations (Heat and mass transfer equations)
for counter current rotary dryer which operates continuously. Assume that
only moisture is removed from wet solids by means of heating medium.
Explain briefly the procedure to evaluate total number of transfer units. [16]

OR

Q10)Benzene is nitrated in an isothermal CSTR in three sequential irreversible
reactions.

Benzene + HNO3 
K1 →  nitrobenzene + H2O

Nitrobenze + HNO
3
 K2 →  dinitrobenzene + H

2
O

Dinitrobenzene + HNO
3
 K3 →  trinitrobenzene + H

2
O

Assuming each reaction is linearly dependent on the concentrations of each
reactant, derive a dynamic mathematical model of the system. There are two
feed streams, one pure benzene and one concentrated nitric acid (98 wt%).
Assume constant densities and complete miscibility. [16]

Q11)A semi-batch reactor is run at constant temperature by varying the rate of
addition of one of the reactants, A. The irreversible exothermic reaction is

first order kinetics A and B; A + B K1 →  R. Tank is filled to 40% level
initially and pure B is charged into reactor. Maximum cooling water flow is
begun to keep temperature constant. Derive model equations. [18]

OR

Q12)a) State the law of mass action.

b) Give different uses of mathematical model.

c) What are limitations of mathematical models. Give examples.

[18]

����
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[3864] - 339
B.E. (Chemical Engineering)

PIPING DESIGN & ENGINEERING
(2003 Course) (Elective - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer three questions from Section I and three questions from Section II.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Water at 20oC flows in a 80 mm pipe at Reynolds number 80000. The
pipe is estimated to have an equivalent sand grain roughness of size 0.16
mm. Determine the head loss expected in 300 m length of the pipe. How
much head loss would be expected if this pipe were smooth, kinematic
viscosity of water at 20oC is 10–6 m2/s. [8]

b) Define economic velocity? Explain briefly the considerations in economic
velocity for following piping systems

i) Hot liquid flow.

ii) Slurry flow. [8]

OR

Q2) a) Explain in detail pipe line networks and their analysis for flow in
branches. [8]

b) Discuss the procedure in determining pipe diameter for specified height
of pipe wall roughness and the discharge? [8]

Q3) a) Explain the desirable properties of piping materials for low temperature
and high temperature services? [8]

b) Explain the various types of pipe fittings in detail? [10]

OR

P.T.O.



Q4) a) List out the major standards providing engineering bodies in piping?
Discuss the different sections of ASME B31 code for pressure piping?

[10]
b) Discuss the various types of gasket according to ASME B16.5 and B16.47

for flanges? [8]

Q5) a) State and explain the factors to be considered in selecting valves? [8]
b) Discuss the sizing methodologies for rupture disc? [8]

OR

Q6) a) Describe the construction and principle of operation for the following
types of valve actuators : [8]
i) Electric motor.

ii) Pneumatic.

iii) Hydraulic.

iv) Solenoid.

b) Explain the steps followed during sizing of control valve? [8]

SECTION - II

Q7) a) What is the nominal size of a portable compressor unit required for
compressing 1,600,000 standard cubic ft of gas per 24 hours at a
temperature of 85oF from 40 psig pressure to 600 psig pressure? The
altitude above sea level is 2500 ft. The N value of gas is 1.28. The suction
temperature of stages other than the first stage is 130oF. [8]

b) Explain the correct piping arrangement with the help of submergence
laws for centrifugal pump? [8]

OR

Q8) a) Discuss the steam pipe sizing criteria based on flow rate, velocity, steam
pressure and pressure loss? [8]

b) Explain the design principles and line sizing of pneumatic conveying
systems? [8]

Q9) a) What are factors considered when the designer is locating equipment in
the plot plan? [8]

b) Develop the piping system layout considerations for storage tanks and
heat exchangers? [10]

[3864] - 339 -2-



OR

Q10)a) From a properly made P & ID, piping engineer should obtain all essential
details required for piping? Make a list of all such details which should
be available from a properly prepared P & ID? [10]

b) Explain the concept bill of material? [8]

Q11)a) What are the most common insulation material classifications to the
industrial and commercial piping industry? [8]

b) Derive the expression for critical thickness of insulation? [8]

OR

Q12)Write short notes on [16]
a) Different types of two phase flow in piping.

b) List of documents for preparation of layout for a process plant.

c) High alloy steel & its usage in piping.

d) Selection criteria for insulation in hot and cold piping.

����
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[3864] - 390
B.E. (Polymer Engg.)

POLYMER PROCESSING OPERATIONS - II
(2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

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

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of pocket calculator and graph paper is allowed.
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SECTION - I

Q1) a) Draw a pressure profile through calender and explain why point of
maximum pressure falls prior to nip. [8]

b) Discuss different heating systems used in calendering. [4]
c) Draw neat sketch of embossing and liminating lines. [4]

Q2) a) Discuss different methods of taking core of roll bending and roll
deflection. [5]

b) Discuss merits and demerits of cored rolls and drilled rolls. [5]
c) What is meant by ‘Friction ratio’? [3]
d) Discuss different materials used for calendering rolls. [3]

Q3) a) Derive an equation for time taken to heat rotational moulding mould
after it enters oven. [6]

b) Discuss with neat sketches following type of rotational moulding
machines [4]
i) Flexible arm rotational moulding m/c.

ii) Rock & roll type.

c) Explain how will you find out that the article is formed and is cooled
properly from graph of internal air temperature Vs. time, in case of
rotational moulding. [8]

P.T.O.



Q4) a) Discuss various materials used for construction of rotational mould.[3]
b) Write a short note on ‘Rotational moulding of Nylons’. [5]
c) Explain how application of pressure and vacuum can be used for removal

bubbles during rotational moulding. [4]
d) Discuss particle size and particle size distribution with reference to

polyethylene rotational moulding. [6]

Q5) a) Which techniques are used to import metallic finish to plastic products?
Explain any one in detail. [8]

b) Name the processes used for printing on plastic films. Describe any one
in detail. [8]

Q6) a) Explain the process of screen printing. [4]
b) Explain the process of corona treatment used for polyethylene films.[6]
c) Explain slush moulding and dip moulding. Give methods of process

control. [6]

SECTION - II

Q7) a) What is meant by ‘Filament denier’? Explain with example. [4]
b) Explain in detail with a sketch ‘Wet spinning technique’ of fiber spinning.

[6]
c) Enlist drawbacks of synthetic fibers. [4]
d) Why stretching and drawing is required after fiber spinning stage? [4]

Q8) a) Explain the manufacturing technique for Viscose Rayon fiber. [5]
b) Why is it necessary to carry out annealing of fibers? How it is done? [5]
c) Explain in detail ‘solution spinning’ technique of fiber spinning. [8]

Q9) a) Write in short about washing and recycling of contaminated waste. [5]
b) Write in short about metal detection and separation in plastic recycling.

[5]
c) List different equipment used for recycling of plastics and discuss any

one with neat sketch. [6]
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Q10)a) Explain primary, secondary and tertiary methods of recycling of plastics.
[10]

b) Discuss recycling of PET. [6]

Q11)a) Discuss any two of the following assembly techniques used for plastic
parts [6]
i) Press fit assembly.

ii) Adhesive bonding.

iii) Mechanical fastening.

b) Explain various types of joints used for ultrasonic welding of plastics. [5]
c) What are the product design considerations taken into account while

machining of plastics. [5]

Q12)a) Write a short note on ‘hot gas welding’. [5]
b) Explain various considerations taken into account for injection moulding

of cantilever snap joints. [6]
c) Explain laser machining of plastics. [5]

����
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B.E. (Polymer)
INDUSTRIAL MANAGEMENT AND PROCESS ECONOMICS

(2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) In Section-I attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6.

In Section-II attempt Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.
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SECTION - I

Q1) a) What is the structure of manufacturing organisation? Explain its need.[8]

b) Explain: [9]

i) Margin of safety

ii) Break even sales

Alpha Company Limited had sales of Rs.1,00,000. The variable cost
was Rs.60,000 and fixed cost was Rs.30,000. Find break even point
and margin of safety.

OR

Q2) a) Explain the objectives and principles of a good plant layout. [8]

b) Explain: [9]

i) Marginal cost

ii) Contribution
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For a product X, sales and total cost are given for two different periods:

Period Sales (Rs.) Total cost (Rs.)

Period 1 39,000 34,800

Period 2 43,000 37,600

Calculate variable cost, fixed cost and contribution for each period.

Q3) a) A project requires an outlay of Rs.1,00,000 and earns the annual cash
inflows of Rs.35,000, Rs.40,000, Rs.30,000 and Rs.50,000. Calculate
profitability index, assuming the discounting rate of 15%. [5]

b) Explain the term “Working Capital” and discuss about its sources. [6]

c) Explain the difference between equity shares and preference shares.[6]

OR

Q4) a) What are the limitations of Capital Budgeting? [5]

b) The original cost of a machine is Rs.80,000 and its book value is
Rs.50,000. Assuming the normal tax rate to be 50% and capital gain
tax to be 40%, find the net cash inflow if the machine can be sold for

i) Rs.20,000

ii) Rs.50,000

iii) Rs.90,000
[6]

c) What are the advantages and disadvantages of Debentures. [6]

Q5) a) Describe the aims of budgeting. [6]

b) The cost of a machine is Rs.1,10,000 and its estimated scrap value is
Rs.10,000. The estimated number of units to be produced during the
life of the asset is 50,000 units. If 7,000 units are produced in a particular
year, find the depreciation value using production unit method. [5]

c) Explain Joint factor method for depreciation. [5]



OR

Q6) a) A company produces and sells 100 units of a product X per month at
Rs.20 each. Marginal cost per unit is Rs.12 and fixed cost is Rs.300
per month. It is proposed to reduce price by 20%. Find the additional
sales required to earn the same amount of profit as before. [5]

b) What are the merits of budgetary control? [6]

c) The following data is available : [5]

Cost of asset — Rs.3,00,000

Estimated scrap value — Rs.20,000

Estimated life — 10 years

Calculate the amount of depreciation using straight line method.

SECTION - II

Q7) a) Solve the following LP problem using Simplex method. [9]

Maximize z = 3x
1
 – x

2

Subject to x1 – 2x2 ≤ 2

2x
1
 – x

2
 ≤ 4

x1 + x2 ≤ 5

x1, x2 ≥ 0

b) There are five jobs, each of which must go through the two machines
A and B in the order AB. Processing times are given in the table given
below. [8]

Processing time (hours)

Job 1 2 3 4 5

Time for A 5 1 9 3 10

Time for B 2 6 7 8 4
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Determine a sequence for five jobs that will minimize the elapsed time T.
Calculate the total idle time for the machines in this period.



OR

Q8) a) Solve the following transportation problem. [9]

    To

D E F G

A 11 13 17 14 250

From B 16 18 14 10 300 Availability

C 21 24 13 10 400

Requirement 200 225 275 250

b) Solve the following assignment problem. [8]

Contractor

A B C D

I 15 13 14 17

Sub-assembly II 11 12 15 13

III 18 12 10 11

IV 15 17 14 16

Q9) a) A project schedule has the following characteristics. [9]

Activity Time Activity Time

(1-2) 2 (4-8) 8

(1-4) 2 (5-6) 4

(1-7) 1 (6-9) 3

(2-3) 4 (7-8) 3

(3-6) 1 (8-9) 5

(4-5) 5

i) Construct the PERT network and find critical path and time
duration of the project.

ii) Total float for each activity.
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b) A producer of boats has estimated the following distribution of demand
for a particular kind of boat:

No. demanded : 0 1 2 3 4 5 6

Probability: 0.14 0.27 0.27 0.18 0.09 0.04 0.01

Each boat cost him Rs.7000 and he sells them for Rs.10,000 each.
Any boat that are left unsold at the end of the season must be disposed
off for Rs.6000 each. How many boats should be in stock so as to
maximize his expected profit? [8]

OR

Q10) a) Find the saddle point and hence solve the following game. [7]

   B

B1 B2 B3 B4

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

3027
5465
4371

A
A
A

A

3

2

1

b) A project consists of a series or tasks labelled A, B, … H, I with the
following relationships (W < X, Y, means X and Y cannot start until
W is completed, X, Y < W means W cannot start until both X and Y
are completed) with this notation, construct the network diagram having
the following constraints:

A < D, E; B, D < F; C < G; B < H; F, G < I

Find also the optimum time of completion of the project, when time in
days of completion of each task is as follows: [10]

Task: A B C D E F G H I

Time: 23 8 20 16 24 18 19 4 10
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Q11) a) For a fixed order quantity system, find out (i) Economic order quantity
(ii) Optimal buffer stock (iii) Reorder level, for an item with the
following data:

Annual consumption D = 10,000 units, cost of one unit = Re.1.00

C3 = Rs.12.00 per production run, C1 = Re.0.24 per unit.

Past lead times: 15 days, 25 days, 13 days, 14 days, 30 days, 17 days.
[8]

b) A manufacturing company purchases 9000 parts of a machine for its
annual requirements, ordering one month usage at a time. Each part
costs Rs.20. The ordering cost per order is Rs.15, and the carrying
charges are 15% of the average inventory per year. Suggest a more
economic purchasing policy for the company. What advice can be
offered, and how much would it save the company per year? [8]

OR

Q12) a) Find the optimal order quantity for a product for which the price breaks
are as follows:

Quantity Unit cost (Rs.)

0 ≤ q1 < 500 10.00

500 ≤ q
2

9.25

The monthly demand for a product is 200 units, the cost of storage is
2% of unit cost and the cost of ordering is Rs.350. [8]

b) Explain in details ‘Always Better Control’ (ABC) Analysis. [8]
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SECTION - I

Q1) a) Comment about molecular requirements of fiber forming polymers. [8]
b) Write a short note on “High Speed Spinning” process in fiber

manufacture. [5]
c) Enlist advantages and drawbacks of synthetic fibers over natural fibers.[5]

OR

Q2) a) Explain the terms - Yarn, Filament, Tex, Denier, Tenacity, Staple fiber.[6]
b) Write a short note on “Melt Spinning” process to manufacture fiber.[8]
c) Comment on Effect of Spinning Speed on Morphology of fiber. [4]

Q3) a) What are the various sources of natural and synthetic fibers? [6]
b) What are the drawbacks of DEG presence in PET polymers? [4]
c) What are the raw materials used to synthesize aromatic polyamide PPTA

(Kevlar®)? [2]
d) Explain in brief Catalysts used in synthesis of PET by transesterification

route. [4]

OR

Q4) a) What are the raw materials for obtaining PET and PBT fibers? [4]
b) Explain how Viscose Rayon is obtained. [4]
c) Enlist the factors which contribute to DEG formation in PET synthesis.

[4]
d) Comment on advantages and disadvantages of Integrated Continuous process

used to synthesize Nylon6 polymer for fiber spinning application. [4]

P.T.O.



Q5) a) What are the functions of Spin finish used in fiber spinning operation?[3]
b) With neat diagram explain the Dipping Roller Method used for Spin

finish application. [6]
c) Why is it necessary to carry out stretching or drawing of fibers? [2]
d) Explain in detail Sequential Draw Texturing Process. [5]

OR

Q6) a) What are the chemical constituents of Spin finish? [5]
b) Explain in brief the effect of Spin finish on dyeing. [3]
c) Enlist various Drawing Conditions in fiber drawing stage. [3]
d) Explain in detail Stuffer Box Texturing Process. [5]

SECTION - II
Q7) a) Explain in details the production of Filament Yarn and Staple Yarn. [10]

b) Comment about the significance of heat setting. Explain how it is carried
out. [6]

c) Name two methods of identification and analysis of fibers. [2]

OR

Q8) a) What do you understand by Staple Fibers? Explain in detail Direct
Spinning process for staple fiber production. [8]

b) Explain the structural changes taking place during spinning, drawing
and heat setting operation during fiber manufacture. [5]

c) Explain 3-phase model of fiber structure. [5]

Q9) a) Why it is difficult to dye polyester fibers? Enlist various techniques used
to dye polyester fibers. Explain any one in detail. [8]

b) Write short notes on Thermosol Process and High Temperature dyeing.[8]

OR

Q10)a) Explain in detail “Mass Colouration” fibers alongwith its advantages,
disadvantages as well as enlist various methods of mass colouration.[8]

b) Write a short note on “Dyeability of Synthetic Fibers”. [5]
c) Why are PP fibers difficult to dye? [3]
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Q11)a) What causes necessity to modify synthetic fibers? Explain in brief “Low
Pilling Polyester”. [6]

b) Write a short note on “Flame Retardants used in Fibers”. [6]
c) What are the advantages of bicomponent acrylic fibers. [4]

OR

Q12)a) How hydrophilic acrylic fibers are prepared? [6]
b) Write a short note on “Optical Fibers”. [5]
c) Briefly explain Fibers obtained by Nanotechnology. [5]

����
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SECTION - I

Q1) a) Explain Parallel Hash Join with suitable example. [5]
b) Explain design issues in Parallel Database System. [6]
c) Explain any two Parallel Database Architectures. [6]

OR

Q2) a) Evaluate how well partitioning techniques support the following types
of data access [9]
i) Scanning the entire relation.

ii) Locating tuple associatively.

iii) Locating all tuples such that the value of given attribute lies within
a specified range.

b) Write a short note on [8]
i) Cash Coherency Protocol.

ii) Parallel Query Optimization.

Q3) a) If we are to ensure atomicity, all the sites in which a transaction T executed
must agree on the final outcome of the execution T must either commit
at all sites, or it must abort at all sites. Describe the technique or protocol
used to ensure this property in detail. [7]

b) Write a short note on Persistent Messaging in Distributed Transaction
Processing. [5]

c) Explain Heterogeneous distributed databases. [5]

OR

P.T.O.



Q4) a) Define semi-join. Compute semi-join r α  s for the relations r and s.[7]
Relation r Relation s

A B C C D E

1 2 3 3 4 5

4 5 6 3 6 8

1 2 4 2 3 2

5 3 2 1 4 1

8 9 7 1 2 3

b) Describe the voting and read-any-write-all approaches to synchronous
replication. [5]

c) Explain Optimistic methods for Distributed Concurrency Control. [5]

Q5) a) Consider following DTD for bibliography [12]
<?xml version= “1.0” encoding = “UTF-8”?>

<!ELEMENT bib (book*)>

<!ELEMENT book (title, (author+ | editor+), publisher, price)>

<!ATTLIST book year CDATA #REQUIRED>

<!ELEMENT author (last, first)>

<!ELEMENT editor (last, first, affiliation)>

<!ELEMENT title (#PCDATA)>

<!ELEMENT last (#PCDATA)>

<!ELEMENT first (#PCDATA)>

<!ELEMENT affiliation (#PCDATA)>

<!ELEMENT publisher (#PCDATA)>

<!ELEMENT price (#PCDATA)>

Create XML document, XML Schemas and solve the following queries
in XQuery on the bibliography fragment.

i) List books published by Addison-Wesley after 1991, including their
year and title.

ii) Find pairs of books that have different titles but the same set of
authors (possibly in a different order).

iii) For each book in the bibliography, list the title and authors, grouped
inside a “result” element.

b) Explain advantages and disadvantages of the Web-DBMS approach.[4]

OR
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Q6) a) Consider following DTD for bid
<?xml version = “1.0” encoding = “UTF-8”?>
<!ELEMENT bids (bid_tuple*)>
<!ELEMENT bid_tuple (userid, itemno, bid, bid_date)>
<!ELEMENT userid  (#PCDATA)>
<!ELEMENT itemno  (#PCDATA)>
<!ELEMENT bid  (#PCDATA)>
<!ELEMENT bid_date  (#PCDATA)>
Create XML document, XML Schemas and solve the following queries
in XQuery on the bibliography fragment.
i) List the item number and description of the item(s) that received

the largest number of bids, and the number of bids it (or they)
received.

ii) List item numbers and average bids for items that have received
three or more bids, in descending order by average bid. [8]

b) Describe the various issues for efficient evaluation of XML Queries.[8]

SECTION - II

Q7) a) Explain Data Reduction and Data Decretization preprocessing in Data
Warehouse. [5]

b) Explain cube and rollup extended aggregation operation with suitable
example. [5]

c) Explain Kimball’s nine steps design for Data Warehouse. [7]

OR

Q8) a) Explain different conceptual schemas design for data warehouse with
suitable example. [10]

b) Explain different indexing techniques in Data Warehouse. [7]

Q9) a) Consider following training set [12]
Outlook         Temperature Humidity Wind Class Attribute
Sunny Hot High False N
Sunny Hot High True N
Overcast Hot High False P
Rain Mild High False P
Rain Cool Normal False P
Rain Cool Normal True N
Overcast Cool Normal True P
Sunny Mild High False N
Sunny Cool Normal False P
Rain Mild Normal False P
Sunny Mild Normal True P
Overcast Mild High True P
Overcast Hot Normal False P
Rain Mild High True N
Write ID3 Classification algorithm. Construct a decision tree based on
above training set using ID3.
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b) Write a short note on Text Mining. [5]

OR

Q10)a) Consider following data set [9]
Object Attribute 1 Attribute 2 Attribute 3

A 1 1 2
B 3 2 4
C 3 4 6
D 4 6 3

Write K-means clustering algorithm. Find the cluster for the objects in
data set with K = 2.

b) Consider following training data set [8]
Age Income Student Credit_rating Buys_Computer
<=30 high no fair no
<=30 high no excellent no
31...40 high no fair yes
>40 medium no fair yes
>40 low yes fair yes
>40 low yes excellent no
31...40 low yes excellent yes
<=30 medium no fair no
<=30 low yes fair yes
>40 medium yes fair yes
<=30 medium yes excellent yes
31...40 medium no excellent yes
31...40 high yes fair yes
>40 medium no excellent no

Write Naïve Bayesian Classifier algorithm. Consider Buys_Computer as a
Class Attribute with values yes and no classes. Find the class label for data
sample X = (age <=30, Income = medium, Student = yes Credit_rating = Fair)
using Naïve Bayesian Classifier.

Q11)a) Define Information Retrieval System. Describe how it is differ from
database system. [6]

b) Write short notes on [10]
i) Signature Files.
ii) Ranking Document Similarity.

OR
Q12)a) Explain any two techniques that support the evaluation of Boolean and

Ranked queries. [6]
b) Write short notes on [10]

i) Web Crawler. ii) Precision and Recall.

����
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SECTION - I

Q1) a) What is Logic programming? Explain backward and forward reasoning
with an example. List the applications of Artificial Intelligence. [8]

b) List and explain the seven characteristics of problems in AI. For any of
the two problems, list out the problem characteristics : [8]
i) Chess. ii) Water Jug.

iii) 8 Tile Sliding Puzzle. iv) Travelling Salesman.

OR

Q2) a) What are intelligent agents? Explain the architecture of a typical agent
and give at least two examples where agents are used. [8]

b) For the following problem have a state space representation and show
how the farmer got everything across the river.

A farmer wants to cross the river along with the fox, goat and cabbage.
The boat has a capacity to carry a person and either of the three
accompanying him. The fox-goat or goat-cabbage combination if left
unattended may cause the problem of being eaten by the other. Taking
these constraints into account, use a state space approach and solve the
problem. [8]

Q3) a) Define Heuristics. Define a heuristic for 8 Sliding Tile puzzle problem
and explain the A* algorithm to solve the problem. [10]

b) Apply constraint satisfaction method to solve the following crypt
arithmetic problem :

TWO + TWO = FOUR [8]

OR
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Q4) a) Explain Hill Climbing algorithm. Explain plateau, ridge, local maxima
and global maxima. [8]

b) Explain alpha beta cut off for the following example and show which
nodes are cut off and solve considering A is maximizing node. [10]

[3864] - 407 -2-

Q5) a) Consider the following sentences and translate the sentences into formulas
in predicate logic and clause form. Prove “John likes Peanuts” using
resolution. [8]
• John likes all kinds of food.

• Apples are food.

• Chicken is food.

• Anything anyone eats and isn’t killed by is food.

• Bill eats peanuts and is still alive.

• Sue eats anything Bill eats.

b) Write a script of going to a multiplex to watch a movie. [8]

OR

Q6) a) Represent the following in semantic networks : [8]
A collage has a department Computer Engineering and Ravi is the head
of the department. Varsha and Ruma are staff members of the department.
Varsha is married to Ajay. Ajay is a Software Programmer. They have
two children and they live on MG Road. Varsha wears glasses and is 5
feet 3 inches tall.

b) Represent the following sentences in conceptual dependency : [8]
i) Bird flew.
ii) Joe ate some soup with a spoon.
iii) Jane gave Tom an ice cream cone.
iv) Charlie drove the pickup fast.

A

B C

D E
(2) (5)

F G H

I J K L
(6) (8) (9)

M N
(–1) (8)

(4)



SECTION - II

Q7) a) Describe any of the two learning methods : [8]
i) Rote Learning.
ii) By taking advice.
iii) By parameter adjustment.
iv) Learning from example.

b) Consider the following representation of block world : [10]
Start : ON (C, A) ^ ONTABLE (A) ^ ONTABLE (B)
Goal : ON (A, B) ^ ON (B, C) ^ ONTABLE (C)
Show how STRIPS (Goal Stack Planning) will solve this problem.

OR

Q8) a) Explain Waltz’s algorithm with an example. Comment on the limitations
of Waltz algorithm. [8]

b) Consider the following representation of block world : [10]
Start : ON (A, B) ^ ON (C, D) ^ ONTABLE (D) ^ ONTABLE (B)
Goal : ON (C, B) ^ ON (D, A) ^ ONTABLE (B) ^ ONTABLE (A)
Show how TWEAK (Non-Linear Planning) will solve this problem.

Q9) a) Explain in brief the various steps in natural language processing. [8]
b) Give the grammar and show the parse tree for [8]

i) John wanted to go to the movie with Sally.
ii) Print the file on the printer.

OR

Q10)a) Explain the Robot architecture. [8]
b) Explain an ATN with an example, Trace it for a sentence “The long file

has printed”. [8]

Q11)a) Give detailed architecture of Expert System and explain its components.
[8]

b) Explain in details artificial neural network architecture. [8]

OR

Q12)a) Give any two applications of neural network. [8]
b) Explain the characteristics of Expert Systems and explain the expert

systems ELIZA & MYCIN. [8]

����
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SECTION - I

Q1) a) Categories Attacks, Defense and Security services. [10]

b) Among the Security goals such as Integrity, Secrecy, Authentication,
Access Control, Non Repudiation, Availability, Identify and state which
Security Goal(s) are affected. [8]

1) Stock broker receives request from his client to buy shares of
ABC Ltd, He buys the shares but looking at benefit he him self
keeps the shares and tells the client, he could not help him.

2) Revati, Renuka and Meghmala entered into Company Premises.
Revati was supposed to visit only sales department. Renuka was
supposed to visit only Sales and Marketing departments.
Meghmala was supposed to visit Production and Purchase
department of the company. But each of them could visit all the
departments.

3) Rekha is downloading trial accounting software from a well known
Web site. But Mr. trudy implanted some malicious code inside
the software before the software was delivered to the Rekha. After
that, Rekha could not install it on her computer because key was
not available for installation.

4) Ms. Basanti helped the police officer to find Mr. Gabber. She was
not aware that police officer was a fake police officer.
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OR

Q2) a) State in one line 4 physical controls and 4 software control for security
purpose. [10]

b) You are a Security Manager to define policies. Write security policies
for Email, Internet Surfing, Password and social conduct. (2 policies
for each) [8]

Q3) a) State and Illustrate Biba Integrity Model. [8]

b) Illustrate necessity of Trust for end to end security of a business system.
[8]

OR

Q4) a) Explain the Design and implementation details of Access controls.
Give simple case. [8]

b) Compare Chinese Wall Model and Bell-Lapadula Model. [8]

Q5) a) List and State four important key managements issues. [8]

b) Write steps of RSA algorithm. (Key Generation, Encryption,
Decryption) [8]

OR

Q6) a) List and State 8 fields used for public key certificate X509. [8]

b) Does IPSEC support all the goals such as Integrity, Availability, Secrecy,
Non Repudiation, Authentication, Reliability, Scalability? Identify and
justify. [8]

SECTION - II

Q7) a) Consider an Example of Secure communication of large message file
between CID officer 1 to CID office 2 with integrity and Authentication,
Non repudiation in mind. Show how to use hybrid cryptography model
including Symmetric Key, Public Key and Hash Algorithms to achieve
this. Draw diagram. [10]

b) State two appealing advantages and Disadvantages of Symmetric key
systems. Also list State the four Commercially used Symmetric Key
algorithms. [8]



OR

Q8) a) Which OSI layers are responsible to loose Location Privacy and
Spoofing. Name the Layers and Why it is so? [10]

b) List and state eight principles used to design Symmetric Cryptography
Algorithm. [8]

Q9) a) List and state (one line) 8 design guidelines or security system
principles. [8]

b) Illustrate concept of Identity. What is it, in case of Human being,
Computers, Software? Elements, Physical controls, Networking
Devices, Servers in the context of Security. [8]

OR

Q10) Write short notes on.

a) Capabilities and Implementation of capabilities. [8]

b) Software Tools for Security. [8]

Q11) a) Write short note on Security Audit standard. [8]

b) Discuss in detail penetration studies. [8]

OR

Q12) a) With a neat diagram explain the architecture of Intrusion detection
system. (host based and Network based) [8]

b) List Firewall characteristics, Firewall types and State the Disadvantages
of Firewall. [8]
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SECTION - I

Q1) a) Is complete testing possible? When to stop testing? Explain the difference
between random testing and testing using error guessing. [8]

b) Explain in short any four methods of System Level Testing. [8]

OR

Q2) a) Define any four of the following terms : [8]
i) Failure. ii) Faults.

iii) Test Bed. iv) Defects.

v) Errors. vi) Software Quality.

b) Differentiate between software verification and software validity. [8]

Q3) a) Explain in detail Test Plan Template. [8]
b) Draw control flow graph for the code given below. Clearly label each

node so that it is linked to its corresponding statement. Calculate it’s
cyclomatic complexity. How can this value be used to measure testability?
Describe how cyclomatic complexity number and the flow graph be used
to design a set of white box tests for this module that would at least
cover all its branches.

module foo() / *a[ ] and b[ ] are global variables * /

begin

int i,x

i = 1

read(x)

while (i < x) do begin

P.T.O.



a[i] = b[i] * x
if a[i] > 50 then
print (“array a is over the limit”)
else
print (“ok”)
i = i + 1
end
print (“end of nonsense”)
end. [8]

OR

Q4) a) Explain unit test planning in details. [8]
b) Explain in detail different functions (responsibilities) to be handled in a

testing life cycle or process. [8]

Q5) a) Explain with example the GQM method for identifying software
measures. [10]

b) Write short notes on : [8]
i) Product quality metrics.

ii) In-process quality metrics.

OR

Q6) a) Explain the importance of the metric - percentage delinquent fixes in
context with software maintenance. Also calculate percentage delinquent
fixes (pdf)_ if number of fixes delivered in a specified time are 40 and
the number of fixes that exceeded the response time criteria by severity
level are 80. [10]

b) Write a note on Control Flow Structures. Also focus on sequencing and
nesting of flow graphs. [8]

SECTION - II

Q7) a) Enumerate Ishikawa’s seven basic quality tools. Explain any two in detail.
[8]

b) Illustrate with examples the use of following techniques in improving
quality : [8]
i) Code inspection.

ii) Project Planning.

OR
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Q8) a) What does SQA ensure? What are the goals of SQA activity? [6]
b) Write a note on : [10]

i) Scatter diagrams.

ii) Cause and effect diagrams.

Q9) a) Explain with example the six-sigma measure of software quality. [8]
b) Draw a neatly labeled Cleanroom process. Explain how step wise

refinement process helps in improving the quality. [8]

OR

Q10)a) Explain the Software Project Tracking & Oversight (SPTO) KPA of the
CMM level 2. [8]

b) Describe in brief Software Configuration Management (SCM). [8]

Q11)Write short notes on any three : [18]
a) Class Testing.

b) Functional testing of Web-site.

c) Client-Server Testing techniques.

d) Importance of code review in software security testing.

����
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SECTION - I

Q1) What is PCR? Discuss in detail the technique and its optimization. [18]

OR

Q2) Write notes on [18]
a) Snager’s DNA sequencing.
b) Southern blotting.

Q3) Describe in detail following DNA modifying enzymes [16]
a) DNA ligase.
b) DNA polymerase.

OR

Q4) State the experiment leading to invention of restriction enzymes. How many
types of restriction enzymes are known? Which of these have a role in cloning?
Briefly describe the role of enzyme. [16]

Q5) What are Plasmids and Cosmids? Describe both in terms of structure and
function. [16]

OR

Q6) Explain the following [16]
a) BAC vectors.

b) Expression Vectors.
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SECTION - II

Q7) How is C-DNA synthesis achieved in-vitro? Depict the steps and include a
flowchart. What is unique feature of a C-DNA library? [18]

OR

Q8) What are different methods of screening a recombinant clone? Discuss in
detail. [18]

Q9) What are various methods employed for gene transfer? Explain chemical
transformation. [16]

OR

Q10)Write notes on [16]
a) Conjugation.

b) Transfection.

Q11)What is the role of factor VIII in human physiology? How a recombinant
factor VIII is produced? Describe in detail. [16]

OR

Q12)Discuss

a) AFLP. [6]
b) Humulin. [10]
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Total No. of Questions : 12] [Total No. of Pages : 4

[3864]-101

B.E. (Civil)

HYDROLOGY AND IRRIGATION

 (2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) 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) Differentiate between : [8]

i) Tropical cyclone and extratropical cyclone.

ii) Convectic precipitation and orographic precipitation.

b) A rainfall of depth of 300 mm had a return period of 50 years. Determine

the probability of a one day rainfall having depth equal to or greater

than 300 mm occuring. [8]

i) Once in 25 successive years.

ii) Two times in 10 successive years.

iii) At least once in 15 successive years.

OR

Q2) a) Differentiate between : [8]

i) Symon’s raingauge and weighing bucket raingauge.

ii) Mass curve of rainfall and Hyetograph.

�����������������

�����



b) The isohyets due to a storm were having following details :

Isohyets (mm) Area (km2)

150 40

170-150 150

150-140 70

140-130 200

130-110 25

Find the weighted precipitation for the total catchment area. [8]

Q3) a) What are 3 analytical methods of evaporation estimation? Explain any

one of them. [8]

b) State any 3 methods of reducing evaporation and explain any one of

them. [8]

OR

Q4) a) Explain how evapotranspiration is measured with help of : [8]

i) Lysimeters

ii) Field plot method.

b) Differentiate between transpiration and evapotranspiration. [8]

Q5) a) Give analogy for infiltration with help of sketch and thereby differentiate

between infiltration capacity and field capacity. [8]
b) Define unit hydrograph. State factors affecting the unit hydrograph.

Explain the components of unit hydrograph with help of sketch. [10]

OR

Q6) a) State any 3 direct methods of measuring stream flow. Explain any one
of them. [8]

b) The peak of a flood hydrograph due to a 5 Hours effective storm is
300 m3/sec. The mean depth of rainfall is 6 cm. Assuming an average
infiltration loss of 0.2 cm/hr. and a constant base flow of 25 m3/sec,
estimate the peak of 5 Hours unit hydrograph. [10]
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SECTION - II

Q7) a) Explain the terms - Delta and Base period. A crop of wheat requires
about 75 mm of water after every 32 days. If the base period for wheat

is 160 days, determine delta for wheat. [8]

b) Derive the relation between duty and delta. If delta is 100 cm for a

crop having base period 45 days, find its duty. [8]

OR

Q8) a) Estimate the number of days required between two waterings for a
crop having following specifications : [8]

i) Field capacity of soil = 30%

ii) Permanant wilting point = 15%

iii) Apparent density of soil = 1.5

iv) Effective depth of root zone = 755.55 mm

v) Daily consumptive use of water for crop = 10 mm.

b) What do you mean by crop rotation? What are its advantages? State
the period of kharif, rabi and hot weather season. Name the crops

which are grown in rotation. [8]

Q9) a) Differentiate between : [8]

i) Unconfined aquifer and perched aquifer.

ii) Coefficient of transmissibility and hydraulic conductivity.

b) A 30 cm diameter well is pumped at a uniform rate of 3 m3/min in a 30

m thick aquifer. Drawdown observations taken at 2m and 200 m
distance from centre of well are 10m and 0.5m respectively. Determine

aquifer constant of water bearing stratum. [8]

OR

Q10)a) Draw a layout of lift irrigation scheme. Show all the components and
state their functions. [8]

b) State assumptions in Dupuit’s theory. [8]

�������	
	 �



�������	
	 �

Q11)a) Differentiate between - Drip irrigation and sprinkelar irrigation. [8]

b) What are drains? What are advantages of drains? State different types

of drains. [10]

OR

Q12)Write short notes (any - 3) : [18]

a) Global water partnership.

b) Salient features of National Water Policy.

c) Different irrigation acts and their features.

d) G.I.S. and R.S. in crop area assessment.

e) Participatory irrigation management.
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Total No. of Questions : 8] [Total No. of Pages : 5

[3864]-104

B.E. (Civil)

STRUCTURAL DESIGN - III

 (2003 Course)
Time : 4 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4 in Section - I.

2) Answer Q.5 or Q.6, Q.7 or Q.8 in Section - II .

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

4) Figures to the right indicate full marks.

5) Use of IS 1343, IS 456, IS 3370 & non programmable calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

7) Assume any other data if necessary & mention it at the starting of the answer.

8) Mere reproduction from IS code as answer, will not be given full credit.

9) Assume any other data if required.

SECTION - I

Q1) a) A mild steel plate of cross section 12 mm × 60 mm, of length 1.5 m is

supporting a load of 160 N through a spring having stiffness k = 100

N/mm as shown in fig(1). Calculate the natural frequency of the system

if modulus of elasticity of mild steel is 200 Gpa. [8]
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b) A post tensioned prestressed concrete beam section has top flange

450 × 150, web 120 × 450 and bottom flange 300 × 250 mm, is

simply supported over a effective span of 16 m and carries a super

imposed load of 13 kN/m over entire span. Calculate extreme fiber

stresses in concrete at midspan at initial and final stage. The 3 No. of

12/7 Freyssinet cables having zero eccentricity at supports and c.g.

area of steel at 90 mm from soffit of the section and are stressed to

initial prestress of 930 Mpa. Take loss ratio as 0.85 and unit weight

concrete as 25 kN/m3. [17]

OR

Q2) a) Explain in brief with sketches [8]
i) Multiple degree of freedom system.

ii) Critical damping.

b) A post tensioned prestressed concrete beam section has top flange

500 × 150, web 125 × 550 and bottom flange 280 × 250 mm, is

simply supported over a effective span of 17m. The beam is prestressed

with 5 No. of 12/5 Freyssinet parabolic cables with their c.g. at 100

mm from  extreme bottom fiber, stressed one at a time from only one

end. Calculate total loss of prestress at the age of 90 days, if initial

prestress is 1030 Mpa, coefficient friction = 0.28, k = 0.0026/m length

of cable, slip of anchorage = 1.5mm, Cc = 2.0, Es = 2 × 105 Mpa,

concrete grade = M45, Creep and relaxation of steel = 2% of initial

prestress. [17]

Q3) Design a post tensioned prestressed concrete rectangular or ‘I’ section

beam for flexure to carry a live load of 14kN/m over entire simply

supported span of 14.6m with M40 grade of concrete and Freyssinet cables

of 12/5(fy = 1750 Mpa) or 12/7(fy = 1500 Mpa), including the design of

end block. Draw sketches showing cable profiles and end block reinforcement

details. Checks for deflection and shear are required. [25]

OR
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Q4) a) Write a short note with sketches losses in balanced cantilever PSC

beams. [8]

b) A post tensioned prestressed concrete continuous beam ABC as shown

in fig(2) is prestressed with initial prestressing force of 1180 kN. The

cross section of the beam is 250 mm × 850 mm the loads shown are

exclusive of dead load. Locate centerline of thrust under prestress plus

dead load also & make it concordant stating the shift of cable at salient

points find the stresses in concrete at extreme fibers at intermediate support

take loss ratio of 0.82, AD = DB = 10m and BE = 8m EC = 12m. The

eccentricities at A & C = 0, at D = 230 mm (downwards), at B = 160

mm (upwards), and at E = 280 mm (downwards). [17]

SECTION - II

Q5) a) Write detailed note on Substitute frame methods of analysis. [8]

b) Analyze a rigid jointed frame shown in fig(3) by portal method for

lateral loads. Flexural rigidity for all members is same. Analyze beam

GHI using proper substitute frame, if it is subjected to vertical ultimate

live & dead load incl. of its self wt. intensities of 14kN/m & 12kN/m

on GH and 16kN/m & 13kN/m on HI respectively. The horizontal

forces are F1 = 24 kN, F2 = 18 kN & F3 = 12kN. Calculate max. span

moment for span HI and support moment at H. Design section for

combined effect of vertical and horizontal loads. Adopt 15%

redistribution of moments for vertical load moments Use M20, Fe500.

[17]
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OR

Q6) a) Write detailed note on method of calculation of earth quake forces on
building. [8]

b) Analyze a rigid jointed frame shown in fig(4) by cantilever method for
lateral loads. Flexural rigidity for all members is same. Analyze beam
GHI using proper substitute frame, if it is subjected to vertical ultimate
live & dead load incl. of its self wt. intensities of 20 kN/m & 18 kN/m
on GH and 15 kN/m & 13 kN/m on HI respectively. The horizontal
forces are F1 = 20 kN, F2 = 16 kN & F3 = 10 kN. Calculate max.
span moment for span HI and support moment at H. Design section
for combined effect of vertical and horizontal loads. Adopt 10%

redistribution of moments for vertical load moments Use M20, Fe500.

[17]
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Q7) a) Draw exaggerated bent shape of long wall of water tank fixed at base &

vertical sides and free at top showing faces having bending tension. [5]
b) Design reinforced concrete combined rectangular footing for two

columns A & B carrying working loads 450 kN and 650 kN

respectively. Column A is 300 mm × 300 mm size and column B is

300 mm × 400 mm size. Centre to centre distance of columns is 3.5 m

safe bearing capacity 180 kN/m2. Use M20 and TMT steel. Draw all

details of reinforcements. [20]

OR

Q8) Design a ‘T’ shaped retaining wall for slopping backfill with the following data.

Height = 5m above GL,

Slope backfill = 15°, Angle of friction of backfill = 30°, unit weight of

backfill = 18 kN/m3

Safe bearing capacity of the underlying strata = 170 kN/m2

Material M20 TMT steel

The coefficient friction between the base slab and the underlying strata = 0.55.

Draw lateral pressure diagram and details of reinforcement of stem and base

showing curtailment if any. [25]

����

�������	
� �



�����������	�
��
����
������ ������������	�����
���

�����
����	
������

�����������

�����������	
����
���
�
�����
���	
��
������������������������������������

����������	
��
 �����������������
�����
���	����	����������������

�� ��������������
����	��� �	��!����	��"��������������
����	��� �	��!����	��"����
#� ���������	�������	������	�����	
$��%���������������&������%		���
�� '�������(������
���%�������������)�����������*�
+� ,��
�����	�������(������������ 
$$�������
-� .���	 �$	(�����������%$��/��$�����
$�/��	$$����������/��$����	����&	�������$�
$��	�

������������%$�������$$	����
0� ���
����
���%$������/�� ���������*�

������

��������	��

��� �� ��������	
	�	�
�
	�	�

�
	�	
�

�

��


���

�

�
	�	��

�
	�	�

�
	≤	


��
�
	�	�

�
	�	��

�
	≥	�

�
�
�	�

�
�	�

�
	≥	�

���	���	�	�������

�� ����	��	��	����������	�������� 
�


!"

��� �� ���#�	���	$%�����	��	&'(��	���#�	�����	)*�	+	,����	������� 
��

�� ����	�%�	���-.	#�%������	���	�%����-���	#�%������ 
�


��� )��	����	-���	��	�%���$�%����	-����%�-����	����%���	�%��	��%��	���%-��	��	���%
-����%�-����	�����	��	��#��	����*�	�����	*���	���	�#���������/	��	��-�	���%-�
���	���	%�0��%�����	��	��-�	����� 
��


a) 1���	���	2������	1�������	��������	�/
�� 3+�	4�%��%	������
��� 56�




����
	��� 	�	

���%-�
�����

��$$�/
6 � 4 7

' �8 '9 �8 	': 
��

� '8 '� '; �: 8��


 '< �� ; '
 <��

7����� 
�� 
�� 8�� 8��

�� �����	���	��������	��������	�/	56��	����	���	����%�������	$���-/	*��-�
*���	��������	���	-���	��	�%���$�%�������

!"

��� �� 1�#�	 -���%�-��%�	 ��#�	 ���������	 ����%	 $%�$�����	 ��%	 �=�-�����	 ���%
$%�>�-���	)��	��.��/	$%�����	��	��	��%���	�/	��-�	-���%�-��%	��%	��-�	��
���	 $%�>�-��	 ��	 ��#��	����*�	 2�	 ���	 $%�>�-�	 ��	 ��	 ��	 ����-����	 ��	 ���
-���%�-��%	���/
�� 1���	���	�$�����	����-�����	����	*���	��=�����	$%������ 
��


��� 1���	���	��=����	#����	��	���	$%������ 
�


4���%�-��% ,%�>�-��

' � 
 :

6 <� 9' ;9 :;

� 9; ;: ?� <:

4 8� <' ''' ;9

7 '�' 	9
 9' 99

@ ;� 8? ;' ;�

�� @=$����	*���	������%�-/	�--�%�	��	�	)%���$�%������	$%������ 
�


-� @=$����	��*	�	�%���$�%������	�����	��	�	A����%	$%��%������	������ 
�


��� �� ���	1�����--�	������	��	����	���	�������	#����	��	���	���-����


	�	��	�	
x

128
�	��	���	%����	�	��	'��	��	��	�--�%�-/	��	��8B�	4�%%/	���

-��$��������	��%	���	��%��	���%	������	���/� [10]
�� @=$����	��-��	���	������	�$����� [6]

!"



��� �� ���	3�*���C�	������	��	��=�����		��(��	�	?�
�
	D	�

�
���	;�

�
	D	��

�
�

)�.�	���	���%����	$����	��	(��		�� 
��

�� @=$����	���	����%����	��	����$���	E%������	������� �
�


��������	���

Q7) �� ���	A��%����		�����$���%	)�-���0��	��	�������� 
�


	�	��

�	�	���
�	�	
��	�	9��	�

���>�-�	��	��	�	��	�	8
�� @0��$����	��	��	��	�%���$�%���	�%��	�����������	F	��	�����������	G�	5�%����

%�����	�%�	�#�������	��%	����	�%���$�%��	)��	�%�#��	������-��	�����	#�%����
%������	���*���	�����	��	��#��	����*�	��	H��
���	�/����-	$%��%������	��	����%����	���	���%����	%����	���*���	F
���	G� 
��


1%�� )� 7�����-�
F 6 ?
F � 9
F 4 '

F 7 ':
6 @ ''
6 1 8
� @ 9
� E ''
4 1 '�
4 E '
7 1 8
7 E ;
@ 2 �
@ I ':
1 J 9
1 2 

1 H ':
E 2 ':
E I ;
J G '8
2 G 8
I G ?
H G '

!"

����
	��� 	�	



�	� �� ���#�	���	$%�����	��#��	��	&9(��	���#�	�����	7/����-	,%��%�������[12]
�� @=$����	1�%*�%�	"�-�%����	���	��-.*�%�	"�-�%����� [6]

�
� �� 1���	���	��0���-�	����	���������	���	�����	����	%�0��%��	��%	$�%��%����
���	�����*���	>���	��	��%��	��-�����	��	���	�%��%	6+�+4� 
��


I�� ,%�-������	)����	��	��������

6 � 4

' ; 
 ;

� 
 : 9


 9 8 <

: � � ?

8 8 ' '�

< ' < ?

1���	���	�����	���$���	����	���	����	�����	��	��-�����	�	K	4
�� @=$����	���	#�%����	-��$������	��	�	&����	���	����%	-��%�-��%����-��
�


!"

����)��	����%	�%%�#��	����	���	���	��%#�-�	����	��	�	*������	����	�����	��#�	���
�����*���	�%�0���-/	����%�������	�����	��	'��	��-�	�%%�#���� 
��


2���%	�%%�#��	���� ' � 
 : 8 < 9
��	�������

1%�0���-/ : '� '
 �� 
� ': 9

��%#�-�	����
' � 
 : 8 <

��	�������

1%�0���-/ 
 ; �8 
? '< ?

@�������	���	�#�%���	-������%	*������	����	���	���	$�%-������	*������	�����

�#�%���	����	����	���	$�%-������	����	����	��	���	��%#�-�	��-����/	���	���	�#�%���

0����	������	�/	����������	'�	�%%�#����	���	���	�����*���	%�����	�����%��

6%%�#���	L	�
�	8;�	8<�	::�	;��	
<�	?9�	�<�	9'�	<��

��%#�-�	L	<��	�'�	<;�	9<�	8��	�;�	�8�	;:�	
;�	�8


����
	��� 	�	



������ @=$����	���	�����$�����	��	�	)*�	+,�%���	+	
�%�	���	E���� 
�


�� @=$����	���	����%/	��	7������-�� 
�


-� )��	$�/���	���%�=	��	�	����	���*���	6	���	�	��	��	�����*��	7���%����
���	��%�������	��	��-�	$��/�%	���	���	#����	��	���	�����	)��	$�/����	�%�
��%	$��/�%	6� 
��


�
�

�
�

�
�

�
�

�
�

6
�


 D� D� � <

6
�

D: � D' 9 D:

6
�

� D8 D: ' D'

6� � D
 D
 D' D'

!"

������ ����	 �%�	 ���	 ��-��%�	 ����-����	 ���	 -���-�	��	 �	 $%�>�-�	 �%��	�������
#�%����	����%����#��� 
�


�� 1����*���	����	$�%�����	��	�*�	$%�>�-��� 
��


,�%��-���%� ,%�>�-�	6 ,%�>�-�	�

2�#�������	��	"��	��.�� 8� 8;

������	����	��	/��%� '8 '�

6�����	��������	��	"��	��.� '� '�

7��-����	"��� '�B '�B

7��-���	���	-���-�	��	���	$%�>�-��	�����	��	3,5	���	�M4	%�����	"��.
���	$%�>�-���

����


����
	��� 	�	



Total No. of Questions : 12] [Total No. of Pages : 4

[3864]-107

B.E. (Civil)

FINITE ELEMENT METHOD

 (2003 Course) (Elective)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Determine half band width of overall stiffeness matrix of truss shown
in fig. 1(a). [4]

b) Is it possible to minimise above half band width? If yes, then suggest
alternative node numbering scheme & hence half band width. [8]

c) Using direct approach, obtain [k] for bar element with axial deformation
as DOF at end nodes. [6]

OR
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Q2) a) A beam element having uniform EI = 4000 kNm2 is of length l = 2m.
For unit anticlockwise rotation ‘θ’ at left node, obtain nodal forces
developed. [6]

b) A prismatic beam ABC is loaded & supported as shown in fig. 2(b).
Using member approach, analyse for nodal unknowns & hence draw
B.M. diagram. [12]

Q3) a) Taking example of plane portal frame, explain ‘member approach’ &
‘structure approach’ for analysis. Draw neatly sketches showing the
difference in approach. [6]

b) Analyse for nodal unknowns of portal frame shown in fig 3(b). EI is
uniform. Determine member end moments & draw B.M. diagram.[10]

OR

Q4) a) State & explain stiffeness matrix for grid element using its local axes.
[8]

b) What is ‘Transformation Matrix’? With a neat sketch derive [T] for
grid element. [8]
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Q5) a) Explain with neat sketches requirements of polynomial displacement

functions for convergence. [8]

b) Using proper polynomial displacement function for two noded beam

element, state [A] matrix & obtain [A]-1. [8]

OR

Q6) a) Using first principles, establish relation between global & local stiffeness

matrices. [6]

b) A three noded triangular element is used in plane elasticity problem.

Coordinates at nodes are 1(0, 0), 2(4, 0) & 3(2, 2). If u
1, u2 & u3 are

nodal displacements, find α
1
, α

2
 & α

3
 & hence shape functions. [10]

SECTION - II

Q7) Write in brief following :

a) Serendipity elements & shape functions. [9]

b) Jacobian Matrix. [9]

OR

Q8) Explain concept of isoparametric element taking examples of :

a) Four noded quadrilateral. [9]

b) Eight noded quadrilateral with four corner nodes and four midside

nodes. [9]

Q9) Enlist all 2D & 3D elements known to you write polynomial displacement

functions for each element. Explain Geometric isotropy of element state

which element satisfies the quality of geometric isotropy. [16]

OR

Q10)What is known as aspect ratio of element. How aspect ratio affects the

accuracy of finite element solution. Explain with example. [16]
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Q11)Explain practical applications in which 3D element plays important role

using Tetrahydron element, obtain [A], [B] & [D] matrices. [16]

OR

Q12)Explain axisymmetric problems. Selecting polynomial displacement

functions, obtain [A], [B] & [D] matrices in case of triangular axisymmetric

element. [16]
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Total No. of Questions : 8] [Total No. of Pages : 3

[3864]-108

B.E. (Civil)

STRUCTURAL DESIGN OF BRIDGES

 (2003 Course) (401005) (Elective - I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) From Section - I answer Q1 or Q2; Q3 or Q4 and from Section - II answer
Q5 or Q6; Q7 or Q8.

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

3) Figures in bold to the right, indicate full marks.

4) IS 456, IS 800, IS 1343 and steel table are allowed in the examination.

5) Neat diagrams should be drawn wherever necessary.

6) If necessary, assume suitable data and indicate clearly.

7) Use of electronic pocket calculator is allowed.

SECTION - I

Q1) a) Explain IRC loadings with suitable examples. [10]
b) Explain economic span of a bridge. [10]
c) What are the functions of bearings? [5]

OR

Q2) a) Explain Courbon’s theory for determining the load carried by

longitudinal girders. [10]
b) Explain the different types of bearing used in R.C. bridges. [10]
c) Explain impact load. How it is calculated for R.C. bridges. [5]

Q3) An R.C. T-Beam deck slab bridge shown in Fig. 3 has the following

details. [25]
a) Thickness of railings - 100 mm.

b) Thickness of footpath - 175 mm.
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c) Thickness of wearing coat - 80 mm.

d) Span of main girder - 18.0 m.

e) Spacing of cross-beams - 3.0 m c/c.

f) Live load - IRC Class AA Tracked Vehicle.

g) Materials - M30 grade of concrete and Fe 415 grade of steel Adopt

m
1
 = 0.08 and m

2
 = 0.059.

Design the deck slab and also sketch the details of reinforcement.

OR

Q4) For the R.C. T-Beam deck slab bridge given in Q.3, design the intermediate

post-tensioned prestressed girder. Use M45 grade of concrete and high tension

strands of 7 ply 15.2 mm diameter having an ultimate tensile strength of

1200 N/mm2. Use Fe 415 steel for supplementary reinforcement. Consider

loss ratio as 0.80. Sketch the cable profile for the girder. [25]

SECTION - II

Q5) a) Explain in brief the advantages of steel bridges. [12]
b) Explain in brief with neat sketches the various types of railway steel

bridges. [13]
OR

Q6) a) Design a rocker and roller bearing for the given data. [18]
i) Reaction from the girder = 2000 kN.

ii) Allowable pressure on bearings = 6 N/mm2.
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iii) Allowable pressure on bearing plate = 2500 N/mm2.

iv) Allowable pressure on concrete bed = 7 N/mm2 sketch the details.

b) What are the factors considered during the selection of bearing for

steel bridges? [7]

Q7) Using channel sections, design the members U
2
-U

3
, U

2
L

3
 and U

3
-L

3
 for the

railway steel truss bridge shown in Fig. 7. Also draw a neat sketch of the

connection of members at U3 [25]
a) Weight of stock rail - 0.68 kN/m.

b) Weight of check rail - 0.48 kN/m.

c) Timber sleepers of size - (0.25 × 0.25 × 2.5) m @ 0.45 m c/c.

d) Unit weight of timber - 7.6 kN/m3.

e) Spacing of truss - 6.0 m c/c.

f) The bridge supports a eudl of 2950 kN.

OR

Q8) For the railway bridge shown in Fig. 7, design the top and bottom lateral

bracing with the given data. The rails are 850 mm above the c.g. of bottom

chord. The chord members are 400 mm deep and 500 mm wide. The end

posts are 475 mm deep and 475 mm wide. The web members are 475 mm

deep and 240 mm wide. [25]
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Total No. of Questions : 6] [Total No. of Pages : 3

[3864]-118

B.E. (Civil)

ADVANCED ENGINEERING GEOLOGY WITH ROCK MECHANICS

 (2003 Course) (Elective - 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) All questions are compulsory.

SECTION - I

Q1) Write notes on :

a) Engineering significance of older secondary rocks occurring in

Maharashtra State. [9]
b) Topographical expression of dykes. [4]
c) Flow Groups. [5]

OR

Write in brief on :

a) Varieties of Basalts. [4]
b) Field characters of fractures. [5]
c) Engineering significance of older metamorphic rocks occurring in

Maharashtra State. [9]

Q2) a) Discuss in detail, the geological conditions leading to Tail Channel

Erosion in Deccan Trap area. Mention case histories due to

i) Columnar Basalt.

ii) Volcanic Breccia. [9]
b) Engineering significance of dykes from dam foundation point of view.

Give case histories. [7]
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OR

a) Discuss any two case histories of dam sites where economy has been
achieved by interpreting correctly the local geological conditions in
Deccan Trap area. [8]

b) Engineering significance and origin of Tachylytic Basalts. [8]

Q3) a) Explain in detail Bieniawski’s Geomechanical classification. [12]
b) Define Rock mechanics. List only physical properties of rock masses.

[4]
OR

a) Describe ‘Q’ system classification of rock masses. [6]
b) General RMR value of Compact Basalt. [6]
c) Methods of Geophysical survey. [4]

SECTION - II

Q4) a) What precautions will have to be taken while tunnelling through
volcanic breccias and amygdaloidal basalt? Give case histories. [12]

b) What should be minimum depth of drilling for bridge foundation
investigations? [6]

OR

a) What are fractures? Discuss their engineering significance from
tunnelling point of view with case histories. [12]

b) Explain importance of subsurface investigations for foundation of
bridges. [6]

Q5) Give detailed account of water bearing characters of deccan trap rocks.[16]

OR

Write notes on the following :
a) Characters and engineering significance of older alluvium. [8]
b) Influence of climate on soil formation. [4]
c) Granular disintigration. [4]

�������		� 




Q6) Write notes on the following :

a) Will dam building activity cause a major earthquake. [8]
b) Availability of natural sand as construction material in Deccan Trap

area. [4]
c) Problems with ‘open excavations’ in city areas. [4]

OR

Write notes on the following :

a) Giant phenocryst basalt as a construction material. [4]
b) Foundation of monumental buildings. [4]
c) Active faults. [4]
d) Fault zone treatment. [4]
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Total No. of Questions : 12] [Total No. of Pages : 5

[3864]-134
B.E. (Mechanical)

GAS TURBINES AND JET PROPULSION
 (2003 Course) (402044)

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

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

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

�����������������

�����

SECTION - I

Q1) a) What do you understand by sonic velocity? Show that sonic velocity,

a = VRT . [8]

b) Air at 15 bar 1000 K enters convergent-divergent nozzle with negligible

velocity under steady state condition. For a throat area of 30 cm2 find[8]

i) Mass flow rate & throat conditions.

ii) Pressure & temperature in divergent portion where Mach number

is 2 & required exit area.

OR

Q2) a) Prove that for a normal shock 2

2

1

1

My

Mx

Px

Py

+
+=  where    is ratio of

specific heats of air. [8]

b) Air enters a pipe of 0.05m diameter at stagnation conditions of 10 bar

& 400 K at Mach no. of 2.8. If Mach no. at exit is 1.2 & friction factor

is 0.005. Find mass flow rate & length of pipe required. Assume

Cp = 1.005 kJ/kg K. [8]



Q3) a) Explain surging & choking in a compressor. [6]

b) Explain : [4]

i) Slip factor

ii) Power input factor.

c) A centrifugal compressor runs with tip rotor speed of 400 m/sec. &

slip factor is 0.96. The compressor takes in air at 1 bar & 300K at

ambient conditions. If mass flow rate of air is 20 kg/sec. & compressor

works with an isentropic efficiency of 85%, calculate [6]

i) Compressor power

ii) Total pressure & tempr at exit of impeller.

Assume Cp = 1.05 kJ/kg K &    = 1.4.

OR

Q4) a) Discuss various performance characteristic curves on an axial flow

compressors. [6]

b) Define : [2]

i) Coefficient of lift.

ii) Coefficient of drag.

c) An axial flow compressor comprises number of similar stages with

equal work done per stage & velocity of flow is uniform throughout

compressor. Following is the data [8]

Overall stagnation pressure ratio = 3.5

Stagnation inlet temperature = 60°C

Relative air angle at rotar inlet = 130°C

Relative air angle at rotar outlet = 100°C

Blade velocity = 185 m/sec.

Degree of reaction = 0.5

Overall stagnation adiabatic efficiency = 0.87.

Data refer to mean blade height & measurement of angle is done in

same sense from blade velocity diagram.

Calculate i) Stagnation outlet temperature

ii) Number of stages

�������	�� 




Q5) a) What is the effect of following operating variables on thermal efficiency

of gas turbine? Discuss. [8]

i) Pressure ratio

ii) Turbine inlet temperature.

iii) Compressor inlet temperature.

iv) Turbine & compressor efficiency.

b) In a gas turbine plant the pressure ratio through which air at 15°C is

compressed is 6. The same air is then heated to maximum permissible

temperature of 750°C first in a heat exchanger which is 75% efficient

& then in combustion chamber. Air is then expanded in two stages

such that expansion work is maximum. Air is reheated to 750°C after

first stage. Determine cycle thermal efficiency & work ratio & net shaft

work per kg of air. Assume compressor efficiency is 80% & turbine

efficiency is 85% respectively. [10]

OR

Q6) a) Compare open cycle gas turbine & closed cycle gas turbine. [6]

b) Explain open gas turbine cycle with intercooling. [6]

c) A simple gas turbine operates at pressure ratio of 5:1. Turbine inlet

tempr is 580°C. Air tempr at inlet to compressor is 15°C & its pressure

is 1 bar. Compressor operates at an isentropic efficiency of 80%.

Determine required isentropic efficiency of turbine so that overall

efficiency of plant remains at 18%. [6]

Take Cpa = 1.005 kJ/kg K.

& Cpg = 1.1 kJ/kg K.

SECTION - II

Q7) a) Draw and explain the energy flow diagram for a stage of an impulse

turbine. [8]

b) Derive expression for maximum utilization factor of a 50% reaction

stage. [10]

�������	�� �
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OR

Q8) Write notes on : [18]

a) Performance graphs of Gas Turbines.

b) Reheat factor and stage efficiency.

c) Multistage impulse turbines.

Q9) a) Explain in detail the combustion theory based on three well known

postulates as applied to gas turbines. [8]

b) Discuss the factors affecting the combustion chamber design and

performance. [8]

OR

Q10)Write notes on : [16]

a) Fuels for Gas turbines.

b) Annular combustion chamber.

c) Recent developments and applications of gas turbines.

d) Blade cooling of Gas Turbines.

Q11)a) Discuss the working of a Turbojet engine with a neat sketch. Define[8]

i) propulsive efficiency

ii) overall efficiency and

iii) thrust specific fuel consumption.

b) A turbojet air craft with two jet engines is travelling with a velocity of

200 m/s. The other data is as given below : [8]

i) Flying altitude = 12 km and air density at this altitude = 0.172

kg/m3.

ii) The propulsive efficiency = 50%

iii) Drag on the plane = 7000 N



�������	�� �

Calculate : 1) Absolute velocity of the jet

2) Amount of air compressed per second

3) Net output of gas turbine

4) Diameter of jet

Assume A) overall efficiency = 18%.

B) calorific value of fuel = 48950 
kg
kJ

.

OR

Q12)Write notes on : [16]

a) Turbofan engine.

b) Solar Rocket engine.

c) Pulse jet engine

d) Solid and liquid propellants.
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Total No. of Questions : 12] [Total No. of Pages : 5

[3864]-283

B.E. (Instrumentation and Control)

DIGITAL CONTROL

 (2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

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

3) Neat diagrams must be drawn wherever necessary.

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

5) Assume suitable data, if necessary.

SECTION - I

Q1) a) For the sampled data system shown in Fig. 1 find the Pulse Transfer

Function for G(s) = 
1

1
+s

 and H(s) = 
s

1
 (T = 1 sec) [8]

b) Find the system stability using Jury Stability test whose characteristic
equation is given by [8]

p(z) = z4 – 1.3z3 + 0.7z2 + 0.2z – 0.006 = 0.

OR

�����������������

�����



Q2) a) Obtain the pulse transfer function of the system shown in Fig. 2. [8]

b) A plant shown in Fig.3 is described by the Transfer Function

G(s) = 
)2( +ss

k
. A unity feedback closed loop system with the plant

G(s) is stable for all values of k > 0. When the sampling time T = 0.4
sec and T = 3 sec find the stability and Comment on the results. [8]

Q3) a) Obtain the state model of the following system using Direct

programming  H(z) = 
)3)(9.0)(1(

342

−+−
++

zzz

zz
 . [8]

b) Diagonalize the following matrix 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−

−
=

200

130

014

G . [8]

OR

Q4) a) Obtain the state model of the following system using Parallel

programming  H(z) = 
)3)(9.0)(1(

)2(
−+−

+
zzz

z
. [8]

b) Find the Eigen vectors of the following matrix 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−

−
=

311

201

214

G .[8]
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Q5) a) Derive an expression for position form and velocity form of PID

controller algorithm. State advantages of velocity form over position

form of PID algorithm. [10]

b) State and explain the stability of system, asymptotic stability in the

large and instability of system in the sense of Liapunov. [8]

OR

Q6) a) Determine the stability of the equilibrium state of the following system

⎥
⎦

⎤
⎢
⎣

⎡
⎥
⎦

⎤
⎢
⎣

⎡
−
−−

=⎥
⎦

⎤
⎢
⎣

⎡
+
+

)(

)(

41

21

)1(

)1(

2

1

2

1

kx

kx

kx

kx
. Also find the Liapunov function. [8]

b) Obtain the state transition matrix of the following discrete time system

x(k + 1) = ⎥
⎦

⎤
⎢
⎣

⎡
−− 9.018.0

10
x(k) + ⎥

⎦

⎤
⎢
⎣

⎡
1

1
u(k) and y(k) = [1  0]x(k). [10]

SECTION - II

Q7) a) Define the terms State Controllability and State Observability. Investigate

the system for complete State Controllability and complete State

Observability. [8]

x(k + 1) = ⎥
⎦

⎤
⎢
⎣

⎡
−− 34

10
x(k) + ⎥

⎦

⎤
⎢
⎣

⎡
−10

01
u(k) and y(k) = ⎥

⎦

⎤
⎢
⎣

⎡
10

01
x(k).

b) Consider the system given below. Determine the state feedback gain

matrix K such that the system exhibits the deadbeat response. [8]

x(k + 1) = ⎥
⎦

⎤
⎢
⎣

⎡
−− 2.135.0

10
x(k) + ⎥

⎦

⎤
⎢
⎣

⎡
1

0
u(k).

If x(0) = ⎥
⎦

⎤
⎢
⎣

⎡−
3

2
 find x(2).

OR

�������	�� �
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Q8) a) What is State Observer. Derive an expression for the condition for

State Observer. [8]

b) Consider a system [8]

x(k + 1) = ⎥
⎦

⎤
⎢
⎣

⎡
−− 34

11
x(k) + ⎥

⎦

⎤
⎢
⎣

⎡
1

2
u(k) and y(k) = [1  1]x(k).

It is desired that the error vector exhibits deadbeat response. Find

observer feedback gain matrix Ke.

Q9) a) Consider the system x(k + 1) = Gx(k) + Hu(k) and y(k) = Cx(k) where

G = ⎥
⎦

⎤
⎢
⎣

⎡
−− 116.0

10
, H = ⎥

⎦

⎤
⎢
⎣

⎡
1

0
 and C = [0  1]

Design a full order observer, if the desired eigen values of the observer
matrix are z = 0.2 ± j0.2. [10]

b) Explain the Smith predictor and its limitations. [6]

OR

Q10)Explain the internal model control (IMC) strategies. Design IMC for the

system with transfer function 
s

e
s

s

p 101
2

)(G
3

~

+
=

−

. [16]

Also convert it into conventional controller with approximate dead time

as e–Ds = 

2
1

2
1

Ds

Ds

+

−
.

Q11)Write a short notes on following system identification methods [18]

a) Output Error Method.

b) Least Square Method.

c) ARX model.

OR



Q12)Consider the Discrete time control system defined by [18]
x(k + 1) = 0.368x(k) + 0.632u(k) and x(0) = 2.

Determine the optimal control law to minimize the performance index

J = ∑
=

++
9

0

222 )].()([
2
1

)]10([
2
1

k

kukxx

Also find J
min

.
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ADVANCED SEPARATION PROCESSES

(Elective - I) (2003 Course)
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Total No. of Questions : 10] [Total No. of Pages : 3

[3864]-364

B.E. (Petrochemical)

PROCESS DYNAMICS AND CONTROL

 (2003 Course)
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) Figures to the right indicate full marks.

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

5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Discuss importance and usefulness of Process Control - Explain with

help of suitable example. [8]

b) Develop the overall Transfer Function of two interacting tanks placed

in series. Discuss the dynamics of the system. [8]

Q2) a) Solve the differential equation with help of Laplace Transform : [6]

4.5 2

2

dt

yd
 + 13.63 

dt

dy
 – y = 15 where y' (0) = 0 and y(0) = 2

b) Develop overall transfer function of any 1st order system. In this context

highlight importance of Gain. [6]

c) Define following with help of neat diagrams : [4]

Overshoot, Damping factor.

�����������������
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Q3) a) Discuss the merits and Demerits of Feed-forward and Feed-back Control

loops. [6]

b) For a liquid level system as shown below, cross-sectional area of

tank = 3.0m2. The valve characteristics is given by q
out

 = 13.5 × h.[6]

Where, q
out

 is flowrate in m3/h at outlet and h denotes level of liquid

above tank in m.

Calculate the time constant for the system if the average operating

level is 9m.

c) What is linearlization? Develop an linearlized expression for the

following square root relationship [6]

q = C × (h)1/2

where, q is flow rate, C is a constant and h denotes height.

Q4) a) What are Servo and Regulatory control problems - Discuss the transfer

functions with help of neat diagram. [8]

b) With help of neat sketch explain the proportional, derivative and integral

modes of a PID controller. [8]

Q5) a) For the control system represented by characteristic equation [8]

s4 + 4s3 + 6s2 + 4s + (1 + K) = 0

Determine the maximum value of gain K which leads to a stabilized

operation.

b) Find the overall transfer function of the following system. [8]
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SECTION - II

Q6) a) Draw Root locus Diagram for the following closed loop transfer
function. Comment on the stability of the system. [9]

b) Draw Bode Plot for the following system : [9]
20 × (10s + 1)-1 × (s + 1)-1.

Q7) a) Discuss in details the procedure and precautions of Zeigler Nichol
controller Tuning method. [8]

b) Oil and water are to be separated based on their differences in density.
Develop a programmable logic control (PLC) algorithm for this
industrially important process. [8]

Q8) a) Explain Cascade Control Scheme for a shell and tube heat exchanger.
[8]

b) With help of sketch explain transformations of Discrete Signals to
Continuous and vice-versa. [8]

Q9) a) Calculate Amplitude Ratio and Phase Angle for overdamped 2nd order

system with transfer function : G(s) = 
)16)(14(

12
++ ss

. [8]

b) Explain the poles and Zeros of the Transfer Function. [8]

Q10)Write short notes on (any four) : [16]
a) Ratio Control.
b) Gain Margin and Phase Margin.
c) Negative Feedback and Positive Feedback.
d) Distillation Column Control.

e) PLC based Control.
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Total No. of Questions : 12] [Total No. of Pages : 5

[3864]-287

B.E. (Instrumentation and Control)

ADVANCED CONTROL SYSTEM

 (2003 Course) (406264) (Elective - I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

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

3) Neat diagrams must be drawn wherever necessary.

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

5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Find describing function for combine deadzone & saturation
characteristics as shown in figure 1. [12]

b) What are the characteristics of phase plane method. [6]

OR

�����������������

�����



Q2) a) What mean by “Jump Resonance”? Explain it with the help of soft &
hard spring technique. [6]

b) Find frequency & Gain (K) of limit cycle for the system shown in the
figure. 2. [12]

Q3) Consider the system shown in fig. 3. Find the amplitude and frequency of
limit cycle. Also comment on nature of limit cycle (s) and stability of system.

[16]

OR

Q4) The nonlinear system described the nonlinear element as u = g(e) = e3 and
the system is described by differential equation [16]

ee ��� +  = Ke3; K > 0
Find stability region of nonlinear system as shown in fig. 4.

(Note : - The equilibrium point lies at the origin)

�������	�
 	



Q5) a) Explain different elements of Model Reference Adaptive Control

(MRAC) system with the help of neat block diagram. [8]
b) Consider Dynamics of Mass-Spring-Damper system given by [8]

dt

dy

dt

yd
BM 2

2

+  + ky = u;   y = output

u = Input
where M = 1kg Β = 1N/ms

K = 1 N/m design MRAC system
response follows the reference model given by

dt

dy

dt

yd mm 15.14
2

2

+ + y
m
 = r  select r(t) = 2

OR

Q6) a) Explain MIT Rule for continuous time Model Reference Adaptive

Control (MRAC) scheme with reference to 1st order system. [8]

b) Explain Model Reference Adaptive Control using Lyapunov approach

for stability analysis of continuous time system. [8]

SECTION - II

Q7) a) In Self-Tuning Regulator (STR) following input output data has been

obtained from real plant. [12]

Time (t) Input data [u(t)] Output data [y(t)]

1 2.0 0.0

2 1.0 4.0

3 2.0 –2.0

4 1.5 4.0

5 1.0 2.0

Use any regression method to fit a model with the structure

y(t) + ay(t – 1) = b u(t – 1) + e(t) where e(t) is error signal.

b) Write short note on Indirect Self Tuning Regulator. [4]
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OR

Q8) a) Write short note on : [12]

i) Continuous time self tuners.

ii) Linear quadratic Self Tuning Regulator.

b) With the help of neat diagram explain different element of Self Tuning

Regulator. [4]

Q9) Explain following industrial adaptive controllers with reference to parameter

estimation, control design, prior information & industrial experiences.[18]
a) EXACT : The Foxboro adaptive controller.

b) Asea Brown Boveri (ABB) adaptive controller.

OR

Q10)a) Explain temperature control of a distillation column using adaptive

control technique. [10]

b) Enlist the considerations in design of Robust Control System. [8]

Q11)a) Obtain the control law that minimizes the performance index [8]

J = ∫
∞

+
0

22
1 )( dtux for the system.

⎥
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using reduced matrix Riccati eqn

b) State eqns are [8]
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⎦
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determined feedback gain matrix for a system & desired pole locations
at –50, –50.
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OR

Q12)Consider the plant [16]

u
x

x

dt

dx
dt

dx

⎥
⎦

⎤
⎢
⎣

⎡+⎥
⎦

⎤
⎢
⎣

⎡
⎥
⎦

⎤
⎢
⎣

⎡
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=
⎥
⎥
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⎦

⎤

⎢
⎢
⎢

⎣

⎡

0

1

21

01

2

1

2

1

a) Prove that the system is unstable.
b) Prove that the system is controllable
c) Select the values of matrices Q and R with the constraint that they are

positive definite and design a controller for the plant so as to minimize.

( )∫
∞

+=
02

1
J dtRuuQxx TT

check that the resulting overall system is stable.

����



�����������	�
��
����
����� ������������	�����
����

������������

���������	�
�

	�
����	
���
�
�
�����
����

�	
�����
�����

����������	
��
 �����������������

�����
���	����	����������������

�� ���������	�������	������	�����	
��� ���������������!������ 		���

"� #�������$������
��� �������������%�����������&�

�� '�$
�����	�������$������������(
���������

��������	��

��� �� ��������	
����
��	�����������������	��������������������	��
����������

����������	����	�
����	
������� ���

�� ��
���������	������������
�	���������	��������������	���������	�� ���

��

������������������	��������	 ����

�� �� �

�� !"#��������������	��

��� �� ��������	
����
��	�������������	�����#����������$
������������	��������

�� ��������	
���%����	�������������&����
������	�����	� ���

��

��� �� ���������'�%	�� �����	���������	���	�������	���������	�� ���

�� ��	�������	
��()*����������������	����������	����	������� ����

���	 $�����	��	���+�	, ()*����

��

� -. /.

0 12 /�3

�����

��	�
�



������ ��� !

��� �� ���	������
���	���������������
������� ���

�� 4
�	�����	
����������	�	�
�������������	������
���5�'�%��	
�������
���	����

���
��������

����	���� ���
��

��� 4��	���
��	���	����� ����

�� 0)�*��

�� �����(��������

����	��� �		

�
� ��
���������	�	
���������	��
��%��	�����������
������������������������	�	
�

��
�������
������6��
���	�������	�����	� ����

��

��� �� ��
�����	
���	��������
�������������������������	������
�������� ���

�� ����������	� ���	�
����*"7� ���� ��6������� ������� ����	�������	�� ���

�������������	���� ���

��� '�%��	
����
��	������� ����

�� #�8!7��	����

�� 7��������	��	
��������� �������������	�

���������������������������

�����������������	��������	� ����

��  �������������	�

��  �%��������9���%��������������

����4��	���
��	���	����� ����

�� �����������
�	��������	���

�� #�:������������ ������	��

��

����4��	���
��	���	����� ����

�� (����������������	����

�� "���	������	�����
�������)�����	������

���



�����������	�
��
����
����� ������������	�����
����

�����������	

��������	
��
�

���������������������

�
�		���
������
�	��������
���
��������

����������	
��
 �����������������

�����
���	����	����������������

�� ������	������������������������ 	��������!��������������	�������	������	���

"� #��������������������$�����������%�

�� &��
����
���'(������)�����$�����������%�

*� +����������������(�������	��������$�����������%�

,� &((�-
����	��������	��
(�	�%�

��������	��

��� �������������	�
���	
���	����������	�����	
�����	���������	���	�����	�����

����	������	�����	��	�����	���������	����������	���	
��������	��	������������

��	���������	��
�������� ��� 

��

��� �� ���������	���	�������	��������	��	��������	�������	���	����	����� �! 

�� �������	����
��������	���	��� ���	���������	��	������	!��������	"���

!���	#�!"!�� �! 

��� �� $�	 �	 �������	%�"!�	 �������	�������	��	&'()
����	 ��������	����	����

��������	��	���	��	���	��������	��	*	��
�	$�����	���	����	�����	�����	��������

��	�����	��	������	����	��	�����+��	��	��	*�,	��
�	-��	���	��	��������	��

&�,	��
�	-��	����	��	��������	��	.''�!�	-��	�������+�����	��	���������

������	 ���	�����	 +����	 ���	 .,�	 /'	 ���	 ,,	!)��
����
�	!��������

�������������	�+������������	������	�����	���	�������� �" 

�� !��������	����	�����0�����	�������	���	������	�����	������	���	����	����������

��	%�"!	�����	���	��+��	����� �" 

(+�����	�������	�������	1	&'	()
�

�����

����	�



�#!�$ �#$% &

(���+�	�����	�������	����	1	'�*	
�

"���	����	����	1	*'	
���)��

"���	��
��������	1	��������	2	3,4�	������	
�������	2	&,4

(��	����	����	1	&,	
���)��

������	���������	1	**'	5

6����	�������	+����	��	����	1	7''''	 ���) ��

��

�
� 8����	����	������	���	���	���
�����	��	�����	+����	��	2	,9�:7,	 ���)
���	��

%-
	����������	$�	���	�������	%�"!�	���	�������	���������	��	���������	������

���	�����	+����	���	'�.�	'�*,	���	'�*.	��
	��������+����	-��	����	��	��������

��	3,'��!�	(���
���	���	����+�����	��	���	��
��������


�����������	��	�����	�������	����������	���������;

�� %�������	����	�������	����������

�� ����	�������	���������	��	���	���������	�����������	"������<�	��������	��

.:93/	=)5�
��� ��! 

��� �� ����+�	>�����	�?������	���	�����������	����	�������	���������	��	%�"!

�����	@
��
��	�	����	���	�

�
	��	��	�����0��� ��& 

�� A���	��	���	������	��	����	�����0�����	��	>�����	���������� �$ 

��

��� A����	�����	�����	��	���	����������

�� (���+�����	�+������������

�� 6�
��������	��	��������	����
	�����
����

�� ������	��	��
��������	��	%�"!	������
�����

�� -�������	��������� ��� 

'�����������

�
� �� �������	 �����2+�� 	������	���������	��	������� �! 

�� ����+�	���	B�����25��
��	���
	��	���	������	��������	������ �! 

��

��� �� �������	��������	
�������
	���	�������	��������	��	�������+�	�����
���

��	
������� �! 

�� �������	����	����	� ����	���	%�"!	������	��������������� �! 



��� �� �������	���	����	��	��
�����	�����
���	������	#����
2��2����	������	��	���

�����0�����	��	������������	��	%�"!� ��% 

�� (����0�	���	��������	���	���	���������	��	�����������	��	�	����	���	%�"!�

�� 

���������������������������

������ �������	���	����	��	���������	��
�������	��	%�"!� �� 

�� $���������	���	��
����	�������	������	���	�������	������	��	%�"!���% 

�����������	���	������	��	�������	������	�������	%�"!	�����������	���	���������

�������;

�� !�������

�� %��������

�� ���������	���

�� ����	���	���������������� ��! 

��

������ �������	������	��������	���
����	��������	
�������
	��	%�"!� �! 

�� A���	���	���	������	��+����
����	��	���	
��������	��	������	��������

�����������	���	������������C ��% 

���

�#!�$ �#$% #



�����������	�
��
����
���� ������������	�����
����

����������	


��
������������

�����
������������
����

����

�� 

��!���"��

����������	
��
 �����������������

�����
���	����	����������������

�� �
����	���	���� ���� �� ���� �	� 
!�	�"��#
�� 	$� ���� ��������%� ����� �� &
'
����	���$�	�������	��(�������&�'
����	���$�	�������	��(����

&� )��*�����	������*	������	�����	
!��+��*������������ ������+		���

�� ��������%������
���+�����*��*����,�����������"�

-� .�%
�����	�������%������������$
!!�������

�� /��� 	$� !	%��������� ��+!��0� �!���� �
!�0��	!!���� ������0� �!����	����  	����
��!�
!��	��������������+!�������!!	*���

1� )��
����
���+!������0��$���������"�

��������	��

��� �� ��������	�

���
����������
���������

�
���
	�	����
��������
��
�����


������ ���

�� ��������������
����
	����
������	�����
�������������
������
	�������
�����������

 �!�	���!��
"�����!����������
	�
��#��$$$�!����	��������
�����!�	

�������������������	������$%�
�������
	�&$%���
���������'������
����������

�
	�	�����
����
	����
��������'�
�������

(��)#�*+�������)�,������-���#��&$�.�	�)�#�&$$$�/�
���������!��
�
��

�����)�0�����������!��)�$�����/�
���������!��
�
��1�2�����
����)�33$#���1

�������� ��
���� #� &3$��������� ��
����)�+� #� ���� /�
�� ����� ��!��
�
���

4���������	�����
�����������
����������
	���������������
��	������
��



���	�����
��!�	� ���

������ ��������	����
���
��	������
���
�	���������
��
�������	����
���� ���

�� 5���!�
"�	����� �������� �����	� ��� ��
� �
�!���!�!�������� �
����� ��
�
��������	������&$���

�1������'������	��������������
�������+�&!�����	����
�����������������$�&�0���

��!����
	����"�
�"�
�������
�!�	����$�036����

�� ��������	�

���
�������������������
�����	���������
������������������
� ���

�����

������



������	�
� �

�	� �� �����������!�����������

�
���
��"���77�/�8�������	�������
�������� �
��

�� ��
	� '�������� �
	� ����-�
���� ������� ��� �� 	����� �
� �$1$$$� 
�� ���!�

������
9�������
�)�$�&:��'�����	�
����	��
��������
�� ���

�
� ;�����������
������
< �
��

�� ���=���>�	�����
�	�������
���������

�� .;�������

�� .������������������

	� 2����
	�'������	�����!!��

��������	���

��� �� ���������
�	����������
���������������
������	�������������?��?�������
��

�
	�	�

���
���������?�
�����
��������� ���

�� ���������������������������
������
��
���!�
���@��
��
������
��	���1����������

��!��
���������=����	����������!�
�������"��
����������
��
�����
����

�

�����

5������-��0�3A�����
����-��3�3A���!�
��	�����)�3$$$�
�/
�����7�����
�3�3A

����
�����*�:$A�
B�$��$�?B�)�$��+:�ρ�)��3�3����� ���

��� �� ������
�	������9��!����	��
��������
������
�	������ ���

�� .�	��������)�������,7�CC�)�*$$�����,74C�)�*3$�����������)�+$$$
��

4���������?����!�	�������� ���

�� ��������	�

���
�������
���
	��"!���!9���
�?��?��
�����
� ���

�
� �� ������
��"	��������"���!�/����!��������"���!���
�(�C��
�	������ ���

�� ��������(�C�
�
����
�������
�	������ ���

��� ;�����������
������
< �
��
�� 4���
��	����
�

�� ������
�������

�� ,������(�C�����?�

���



�����������	�
��
����
����� ������������	�����
����

����������		

�����
��
������������������

���	
����	��	
���������
	�����������

�
�������������
�	�����

����������	
��
 �����������������

�����
���	����	����������������

�� ����������������� 
����	���!�	������������	��

"� #�������$������
���%�������������&�������������

�� '�$
�����	�������$������������!
((�������

)� *��� 	!� (	$��������� ��%(��+� �(���� �
(�+��	((���� ������+� �(����	���� ,	����
��(�
(��	��������������%(�������((	����

-� ���
����
���%(������+��!�����������

��������	��

��� �� �������	��
���	��
�������	�����
����������
����������
�	��
���	��


��
�����	���� ���

�� ��������
����
�����	��
���	��
�����

�

	��
�����������
�������
������


�

�	���������������
��
��������	�����
�
��
�����������
� ���

��

��� �� ��
������
����	������������
����
�

�	�������	�����������
����
�

�	

��
�����	��������	�
��	�
�����	��������� ���

��  �!��
������

�����
�������
��
�����	��
���	��
�������
���
"
�
�����������

���
���	��
���	��
� ���

��� #��
�����
���������	
���
��$%
�&����
����������
��������
����'�#��
�����
��

��
������
����
�����	�����
��
'���������
�����	�����
��!��
�
��
�������
�����
�

����

��

��� ��������
���������
�	�����	�����
��
��������������(��������
�
���
���
�
��
��


�	��������	�	�����!����������
���	�����
��
)���
���������	����� �!��
��

�������������
�����
�����	�����
������������	�������
�����	���� ����

�����

��	�
�



���������� �

��� *�
��
�����������	�����
�
�������
�����!����
������
�����!����
�������
�����
��

�
������
��
����
�������
�
����
���
���
������
�������������������	�����

��

	�

����
��
�

�
�
����
����
���
���������
�
������+��
�
����
�����,����
�����

����������

��
����
�������������
�

���
�����������
�

��
����
�	���������������
�

������������
�

���
����������	���!����	��
+�������������
�
���
����������	
+

����������������
�
���
���������
��-�������
��
�����
�

����

��
����
�����
��

������		��� 
����� ����
� ��

����� ���
� ���� 
�� �!���� 
��� ���
�� $���� 
��

�,��!����
����

�
+��������
���
���������!�����������!�����
�

���
�
�����
������+

�
�
����
������,����
���������
�����������!����������
�
��������������

���

����
���
�	��������	� ����

��

��� �����������
������
�

������
����������������
� ����

�� ��

����,���� �� .
�
���
�

���

�� /������	�����
� �� 0�
�
����
�

���

���	
�����



�
� #��
��
�
�

�����'� �!��
���	�����	��
����
�

�������������������
�����

������

1������������
�2������
��
���
�

���������������������
' ����

��

��� �� #��
��
���3����
�

���'�#��
��
�4
�����
����������

�����
��
�

���' ���

�� ��������
���
��
�����
�

���
�	�
���� ���

��� #��
�����5.��6777�

������
'�#�������
���
���

������
'�1�������5.����




������'� �!��
���.
���
�������5.�� ����

���������������������������

���� �!��
�����
���
����
�������������,��

���
����
��������0�����	�8��������

*

�

	��
� ����

�� #��
��
�
���3�

�

	��
'

�� 8�����

����
���3�

�

	��
�

�� .���3�

�

	��
� ��
�����
�

�� .���3�

�

	��
�����

������������
�



���� �!��
���
���
���9 ����

�� /���
����	�
�������������

����
����

�� ��

����
���	��
����
�

�� ����������	���
������
�2�
�����
����

�����
�������������	�

��

���� �!��
���
���
�
���9 ����

�� %���������
���	��
����
�

�� /�

�	���
����������	������
������
�!�
��
�

�� /��������
�������

�����
���
����������	���
���
����

���

���������� �



�����������	�
��
����
����� ������������	�����
����

����������	


����� ���	
��
��

�������������������������

���

���������

����������	
��
 �����������������

�����
���	����	����������������

�� �	���� �	�� !"� ��	�� #"� $�	�� %�&�	�������	���������	���� '�	�� ("� )�	�
 ��"� ���	�� �!�&�	�������	�����

!� *��+�����	������+	������	�����	
���,��+������������-������,		���

�� .�������/������
���,�����+��+����������������0�

#� 1�/
�����	�������/������������&
���������

$� *��
����
���,�������"��&���������0�

��������	��
��� �� ������	�
���
��
���������
��
�������
���������
��
��
�	��
��������
���

���������� �� 

	� �������
���
����
�������
��
��������
��
��
�	��
��������� �� 

� 

��� �� �������
��
������
����
��
���!�
	"�����

���
����
��
��� �� 

	� ����"��
��
�����
�	�"�
#$$$
%�&�
'
(
��!��)
����
�"���	��
�������������

�� 

��� �� ������
���
���!�
�* +
%�+
%��
,���
���
�����
��
���������
��
���
������

�������- �! 

	� ��!!���
��
 ���
.����!������
���"��"��
��
 *&�/-
,���
���
 ���
����

�����
 �"�������- �! 

�� ����
���
�������
.��
�.�
����
���"��"��
��
���
0���'/�����1
����������

�! 

� 

��� �� ����
���
�������
%'*&�/
��������
���������"���
,����
��)���
��
����

���������"��
 ������
��
�.�
�"������� �! 

�����

��	�
�



�"�!# $#%& '

	� ������	�
���
���!�
���/
���
%��/� �! 

�� �������������

	������
���!�
����)
���
�.�� �! 

��� �� �������
���
����
��
�.�
����������
��)���
������	�
��
�����
���
��2

.)��
#
����

����
���
�"���	��
������������ �� 

	� �������
��
�����
�	�"�
&�/�.3&��
�����������
���
����
����
���
	����

&�/�.
���!�
���!��-
,���
��
���
����
����
�"�������- �� 

� 

��� �� ,���
���
���
�"�������
��
.����!������
������
����4.��
�"	
��)��-

����
���
���
��!
��
������
�����
�������
���������� �� 

	� ������	�
��)
5
�.�
6�&
����!������ �� 

��������$���

�
� �� 2���
���
�������
�����"�
��&2
�)���
4��
�����
5
�������� �� 

	� �������
��
������
�	�"�
��.
���������-
���
��
��
�������
��
��&2� �� 

� 

��� �� ����
���
�������
�
�)�����
��&2
�7"��!���
�����
"������� �� 

	� ,���
���
����
�"���������
���
����
����������-
,���
������
���)
����

��
(�&2� �� 

��� �� �������
���
��
���������
���
���1��

��
 &89� �� 

	� ,�)
�����
	����
6�&
 ��
	�����
 ����
����
%����
6�&-
�������
 ���

�������
%�����
��������������
��������� �� 

�������������������������� 

������ ,���
��
�92&-
����
���
�������
���
���"��"��
��
��	��� �� 

	� ���
2& 
 �����!��3�������
�
������
 *9
9��1��
 4���
�92&�
��
�92&

*��������-
���
����
2& 
1���
�����
��
���
.��
��	��+
%����!
��	��+

������
��	��
��
���
��	��
����1- �� 



������ ������	�
��
������
:$;�##	
��������
������)��

���7"���)
	���+
����

����
�"�������+
/�
��
�9�
�"�������+
������
������"!
���� �%( 

	� �������������
	������
:$;�##
�
���
:$;�##


���������� �� 

� 

������ �������������
	������
:$;�#<
���
:$;�#<�
���������� �! 

	� �������
���
��������

���!��

#=.�!�
��������
�"������

4.����

;=���7"���)
��������
�"������

4����� �! 

�� ��!!���
��
,����
&��"���)
����!�3��������� �! 

���

�"�!# $#%& "



�����������	�
��
����
����� ������������	�����
����

����������	


���������	


����
�������	���

�������
���������������
�������������


����������	
��
 �����������������

�����
���	����	����������������

�� ���������	�������	������	�����	
��� ���������������!������ 		���

"� #�������$������
��� �������������%�����������&�

�� ���
����
��� �������'��(���������&�

��������	��

��� �� �������	
����
�	���������	
���	��	������	����
����	��
���������  !"

�� �������	 
����
�	 �����	 
���	 �
����	 ���	 ������	 ��	 
����	 �����������

��
���������  !"

��

��� �� �������	���	������������	��	�����	����	���	������	������ �	!���	���

�����	�
�������"  !"

�� �������	
����
�	�#���	��	����������	
���	��	������	����
����	��
���������

 !"

��� �� $�������	���	%�
������	��������	���� 	��	�������  #"

�� �������	���	������	&'	��� �	����	�����������	��������  #"

�� �������	���	
��
�	�����	���
����	��	()(�  #"

��

��� �� $���	��	���������
���	�������	��	*()	���	�������	
����
�	��������


���	��	���  #"

�� �������	���	���
���#	���������	
���	��	*()�  #"

�� �������	+�
�	����	��	������	����	�����������	��������  #"

�����

��	�
�



 �!#$"�$�� �

��� �� �������	���	!�'	��������	���� 	��	�������  !"

�� !���	��	���	����������	�������	*()	���	*'�("	!���	���	���	������ 

��������	��	*'�(	����	���	���������	����	*()�  !"

��

��� �� �������	���	������������	�����	���	*'�(	��������	���� �  !"

�� �������	 ���	$�����	 (�,
����	(�����	(�����
�	 ���������#	 
���	 ��

�$)��  !"

%��	��������

�
� �� !���	 ���	 ���	 ��
�������	 ���	�����
�������	��	!-��"	.����	����

���
�����	��	!-��	���������	�
��	-��"  !"

�� !���	���	���	������	�����������	���	���	�����������	��	����	����	��
����"

 !"

��

��� �� !���	��	�
����	����������#"	�������	���	�����	������	
���	��	�
����

����������#�  !"

�� �������	((/0	��������	���� 	��	�������  !"

��� �� $�������	���	'���	�(	���������
���  !"

�� �������	���	�
�������	��	���������	��#���	��	(#�����	�(	���������
��� !"

���������������������������

������ !���	��	�$�	���	�$-�	��	+1)�"  !"

�� �������	���	�����	�����	��������	
���	��	+�
��  !"

������ �������	���	���������	���
���	��	!������	���  #"

�� �������	(&'	��	2�313�  #"

�� �������	
����
�	����� �	��	������	�������  #"

��

������ !���	���	���	���������	����������	��	&����������	(��
���#�  #"

�� �������	��#	���	����	����	����������  #"

�� �������	
����
�	����� �	��	�#�����	�������  #"

���



�����������	�
��
����
���� ������������	�����
����

���������	

���������	


������������	���
	���������
��	���
����������	��

�
���	�
���������	��
��������


����������	
��
 �����������������

�����
���	����	����������������

�� ����������������� 
����	���!�	������������	��

"� ���������	�������	������	�����	
#��$���������������%������$		���

�� &�'
�����	�������'������������!
##�������

(� )�������'������
���$�������������*�������������

����	�����	

��� ����������	���


�� 
�������������������������		������������������� ���

�� ���������	����������	���������������������������������		� ���

�� ��������������������������������	����������������������������� ���

������ ������������	�����������������������	������������������������������ ��!�

���

�� "�����������������������������	� ���

�� #���������"������������	���	� ���

��� �� ����������������$�����!	���	����		��������������������		� ���

�� ���������������������� �������	�	�����%��������&����'���������!����	�������

�������	� ���

��� �� ���������������(����)���������	���������*(�)�+��� ���

�� "������������	���	�����������������������%��������� ���

�� "����������������� ������������������������!���������������������� ���

�����

��	�
�



���������� �

������������

��� ����������	���


�� ,�����������	����	�����	��������������������	������������������������ ���

�� -������	�!����������������	����������	� ���
�� (������.� ���

��� ����������	���


�� /��������	�����������������	������������������������� ���� ���

�� ������������	�������������������	��������������� ���

�� ������������	������������������� �������	� ���

�
� �� ������������	���������������-���/������������������������	� ���

�� ,��������������	���	��	����	������������������ ���

�� $�	�������!������	� ���

��� ����������	���


�� ������������	�������������������	������������������������������ ��!�

0� ����	����	�����	� ���

�� ����������������������	��������������	���	� ���

�� 1�����&������	�	���� ���

���



�����������	�
��
����
����� ������������	�����
����

���������		


���������	


� ���
��������
���
�����
�

��	��
�����������	������������

����������	
��
 �����������������

�����
���	����	����������������

�� ��������������
����	��� �	�������	�!�������������
����	��� �	�������	�!���

"� ���������	�������	������	�����	
#��$���������������%������$		���

�� &�������'������
���$�������������(�����������)�

*� ���
����
���$#������+�� ���������)�

,� -��� 	 � #	'��������� ��$#��� �#���� �
#�+��	##���� ������+� �#����	���� %	����
��#�
#��	��������������$#�������##	����

��������	��

��� �� �������	�
�����
������
����
����
��

����
��
���
���������
��	�����������

���������
�������������	��
��������
����
� ����

�� ������������
���
��������
�������
�����������	���
��
���
����������������

������ ������������ �!"�����������������	��������
���������������� ���

��  ���	�����#$ �����	
�
��������������������������� ���

���� #������
�
� ���� #������
�
�

���%
� ���%
�

 ����� &''' %������
����� ()'


����

$��
*
 +''' �������������
 +,'

#��������
 ,'' -����� ,,'

.����
 &!' %����� +,'

-���
���������� !'' .������� +,''

.��
��������������� /,' 0��������
 1,

����
������
���� /2'' .��
�
������
 +/''

"����������
�������#3�$�4� �����
�

�����

������



� ��!����� �

�� 5�����
��������	����
������	�
���	6�5�����
�������������
�����
���	���

�������
������	�
���	������
��
���
�����
���6�5��������������
���
�
��
������

������
���
������
������	�
���	6 ���

�	� �� 5�����
�����������������

�������������������7���6�����������
���������

����������*���������������
�
��

��� ���

�� "�

���������
��
�������
�
������������
���������������� ���

�
� 5�����
���������
������	������������������ ����

�� 0����
����0��
������	�
���	�

�� 8�9�����	
�
�


� :�������
���� ��
���
�������������

��������������������������
�����

��� �� "�������	��
�����	��������������
����	���
��
���
��������
��
�������
�����

;������������������
3�
����������

�������
�	������������� ��"�

�� 5���������������
����
�����������
������
*��������6 ���

��� �� 5��������������
���
�������
��
����������������
�������
������	���6 ���

�� 5��������������
�������
������������6���������<�
��������������������������

���

�
� �� 5�����
�������
�������������
�

��	�������*����������=��������	�9����

#
�6�5��������������������
�������������7���������������������
�� ���

�� 5������������.��
�����.����
������>�������
��
������
���6������������

�
�������
�� ���

��� �� 5�������������������
����
���������
����
��������������6 ���

�� 5������������
��
�������
�������6����������������
��������������
�������

����5�����
���������
������	�/�������������? ����

�� %�
*������������

�� .���������0����#
��


� 0�
���
�����
�����
������	����

���

��� �� 5�����
��������	�=���*����
������@6�������������
���
�������
�����*���

�������������
� ���



�����������	�
��
����
����� ������������	�����
����

���������	�


����
������������������������������

��������	
����������


����
�������
 
��������
 �
 ��
 
���� !�

����������	
��
 �����������������

�����
���	����	����������������

�� ����������������� 
����	���!�	������������	��

"� ���������	�������	������	�����	
#��$���������������%������$		���

�� &�������'������
���$�������������(�������������

)� ���
����
���$#������*��!�����������

+� ,�'
�����	�������'������������!
##�������

��������	��

��� �� �������	
��	��
�
����

���
��	����
�������	��	��
�����	����

���
	��
�


��	�
��
	����

���
	��	�������
�
���	�
������
���� " #

�� �������	��
�����	�����	��
�	�
���
	 ����	���

�	�����
	 
��	�������
�

����	��	��
�����	������ " #

��� �� �������	 
��	 ����

����	 ��	 ��
�
����	 ���������
�	 ����
���	 ��

�������
�
���	�
������
����	�
�
�	�
�	�����
����	���	��
����	
���������

���	
����	����	
�	�������	
����	�����
���� " #

�� �������	
��	
�
�	����
	�����
�	���	����
	����
�
�	��	��
������ " #

��� ��  ���
���	
��	�
�����
�	��
	!"#	���������	$��
	��
	
��	��
�
�	���	����
�
�

��	!"#	��������� " #

�� �������	
��	�
��������	��	����
��
���� " #

��� �� �������	��
����	
����	��	������	��	�����	��������� "$#

�� �������	
��	��

�
	��	�
���
�	%��
	�
�	
��	�����
��
	
����	��	��

�
	��	�
���
&

"$#

�� %��
	�
�	
��	�����
����	���	��������
����	��	'()	��
�������& "�#

�����

��	�
�



��� %
�
�	���

	��
�	��* "� #

�� (���

����

��� �
����	��	��
��������

���� )����	��	)����
��





















	����%�
�
��

��� �� �������	��
����	
����	��	�����
�
���	��	��
����	+���	
�����	��
	,������

�����
�
�� " #

��  �
���	
��	�-�	��
����	��
	
��	��
�����	�����	��
���
	���

����� " #

�
� �� !�	��
�������	�����

�	��
���
�	
��
	�
	����	����	./000	���
�	��	�
�	�
����


��
	
��	��

�	������	���
�	)��	�
��
���	���
	��	��	.00	��
	�
��
	���	
��

��

����	���
	��
	���
	��
	���
	��	/01	��	
��	��
�����	�
�2�	��
	���
�	)��

��
�����	�
�2�	��
	���
	��	��	30�	����

�� ��������	�
��
	4�-��� "&#

��� 5��	��	�
��
�	��
	���
� "'#

���� )���	��
����	����������	�
��
� "�#

�� �������	�	���
��	46����	-
��
	�
��	���	7	���
���	47�
�����	������

���
���� "$#

�� %��
	��	
��	�����
	��	�
�
���	���
�	��	�-�	�����& "�#

��� �� �������	��
����	������	��	8����	!�������	��	��
���� " #

�� �������	9+-$6:	4+;5+;$;6�	��������	���	8� 	��������� " #

��� %
�
�	���

	��
�	��* "� #

�� $����
��	<��������
�

�� <�
�
���	��������
����

�� %��
�	��������	���
���

���
"& $�#�� '



�����������	�
��
����
���� ������������	�����
����

���������	�

��������	�
 ��


���������	
��	������


�������������
����������


����	�
�
�����������


����������	
��
 �����������������

�����
���	����	����������������

�� ����������������� 
����	���!�	������������	��

"� ���������	�������	������	�����	
#��$���������������%������$		���

�� &�������'������
���$�������������(�������������

)� *�'
�����	�������'������������!
##�������

+� ���
����
���$#������,��!�����������

-� .��� 	!� #	'��������� ��$#��� �#���� �
#�,��	##���� ������,� �#����	���� %	����
��#�
#��	��������������$#�������##	����

�������
�
�

��� �� ����������	�
	������
�����
����	����
�����������	���	�����	����	��	���


��������	��������������	����
��� ���

�� �������	���	��������	��������
�����������������������
����
����������	����	

�	��
����
����	�	���	�����	�	�����

���
�	��
���������
������������

�	��
�� ���

��� �� ����������	������������	����
������ ���

�� ����������	� �
����
����
����	��	���	
	���
����� ��	����	����	�����������

��� ��	����!�"#$%� ���

��� �� ��������&
������
���'( ������
������

������
���	� ������
 �
����

������������	����
��� ���

�� ���	����	�� ��	��	�	����)� �
�� �


�����	�����	��� ��������
�� �� ����
�)

�


	��� ���

�����

����	�



��������� �

�� ��
�
 	���
��!�*�+�����	��
������
�� ��
� ��	������� ����	�
�����	�

 �
���	���	� 	����	�)�",--�"%--���
�	��
���

	��

 
�	�����
�	

��������� �
�����
�����.--���
�	��� 	���
����/��
����
������	����0��1�

0��	�����	�	��������
��	��  ��	����23-4�
����������� �	�	����	��
���	�
�

��������� 	��
�
���	!�".-4�
����	�������������	��
���������������
�	

��������� 	��
�
���	��*���
����3�������
��������)!���������	�	������


��	����
 	���
�� ���

�
� ����	���
����
�	��
��5��)����		�6 ����

�� 7
��	����	������������ �� 8
�2�������������	����	��

�� 9�:	����	����������
�����
������	����
��� �� 9�:	����	��
���/9�

�������
�
��

��� �� '( �������	��
�	� ��)	���)���	��
��
������	 ���
	���������	�
������������


����	
	��� ���

�� ;�����	 ��� &��	����� ���� �	�����

�� ��������
��	���������������<���	� ����� �	�����
��	�������� ���

��� �� ����������	��) 	��
��=
����	����	>� ���

�� �	���	�������	�	�����	��	��		�� �
:	�����:
������ �
�����
�� ���

�
� �� ����������	�
����������
���
��= �
�����
�� �����������
���
�>� ���

�� ��������+�	��2	�	������)��������	����� ���

��� ����	���
����
�	��
��5��)����		�6 ����

�� �) 	��
��/�)
���� �� ?�� �� @�
�	��� �������

�� ;
�	�������� 	� @�
��������)��
 �
�	
	���

���



�����������	�
��
����
���� ������������	�����
����

���������	


��������	�
��
�

��
���
����������

���

����������������
�

����������	
��
 �����������������

�����
���	����	����������������

�� ����������������� 
����	���!�	������������	��

"� ���������	�������	������	�����	
#��$���������������%������$		���

�� &�������'������
���$�������������(�������������

)� *�'
�����	�������'������������!
##�������

+� ,��� 	!� #	'��������� ��$#��-� �#���� �
#�-��	##���� ������-� �#����	���� %	����
��#�
#��	��������������$#�������##	����

.� ���
����
���$#������-��!�����������

��������	��

��� �� ����� ��� 	
��
���
������������������ ��� ���
�� �
�
� 
�� ��
��
�
��

�
�
�
	�
�������	
��
���
��������� ���

�� ���
��������������
���������
������������
���
�������������	�����	�
���
�

����� � �
����!�
���"
�	��
� ��
��� ��
��
�������
��
�� �����������

�
��
��� ���

������ ���������
��������
����	
��
���������
�������������������
���
�����#

	�����������
���
�
�������������
��������
���
����	
��
��� ���

�� �
�����
���
�����
����
��
�����
���
����
��
�
�������
��
��	������
���$


��	������
���$
�����������
��
��	
��
�� ���

��� �� "���������� 
%	����� ��
� �
���
�
��� 
�� 	�
�����
�� 
�� ��
�� 	
��
��� ��

�
�����
�#� 
�
���
�
	
����
�#� ��
����� �� ����
���� �
�
�	
����
���

��
������
���
��
��� ���

�� ����������
������
����%�����&�����
%��
�
����
������
������
�	�
�����
��
�

�� �	����#�
%	�����������
�� ���

�����

����	�



������� !  

�
� ����
���
����
�
��
���
��
�����'�������

�( �"��

�� �
��
���
�����
�����

�� �
��
�� �
�	����
��

�� ��
�����
��
����������
�	
��
���

�� )�
����

��
��
�
���
������	�
�
���

��#�$�%
�
$$

��� �� *%	�������
��
�
�
������
�
�������
���
����
��
��

�
���
�	����
��
���

�
����	
��
���+
������
%�
���������
���

�
�������
�������
��		�
���
�

����
�	������� ���

�� �������
���
�����
����������
��
!���
���
��
��
����
�
���
������
��
�����

�

�� ��
���
� �
����� ��	
�
� ���� ��������
��
�� ��
� �
�	������� �
���

*%	����� ���

��� �� "
�	��
����
��������
���
�	�������������
�����
��
�	���������
��
�


%	
��������������
������
�	�������
�������
��
��	�
	
���
������
�	����


�����
������
�����
�
���
��
��
��� �"&�

�� ������������
������*%	�������
�����
��
����� ���

�
� �� ���� ��
���� ��
� ����
����� ������
� ���
�	�
�
� �
� �
���
��
�������

���
�	�
�
����
��
�
��������
�����
����
���
�
���������
������
��
��

���

�� ����������
���
	�����
��
�������
�	�
�����
��
���
����������������
�������

�������
���
�����
����
���		������
�� ���

��� ����
���
����
�
�
���
��
�����'�������

�( �"��
�� ,���
�
���
����������
�����
������

�� )�
���

��
��	�
�����
��
���������
��������
�	
��
��

�� )
����
��

�� -
�����
���
���
���� �	�����


� )����������� �	�����

���



�����������	�
��
����
����� ������������	�����
����

���������	�

�����������	


	��
�������	����	����

�
���
��������

����������	
��
 �����������������

�����
���	����	����������������

�� ������������������ 
����	���!�	������������	��

"� ���������	�������	������	�����	
#��$���������������%�������������$		���

�� &�������'������
���$�������������(�������������

)� *�'
�����	�������'������������!
##�������

+� ���
����
���$#������,��!�����������

��������	��

��� �� �������	
���	�
���
	����
��	���	�
����	��
�
��	��
�����	�
��������� ���

�� ����	�
���
	�����	���������	�������	�����	����
������
	�
��������
�����

�� �������	���	�����
���	��������	��	�
���	
������	��	����
������
	����������

�� ������
��
������					���					����	���
���

���	�� ��	�	���������	�������
 	��������!�	����
�������	�
�	��������	��	��	�!�


������	��������	"������� ���

�� ����	���	����	��	�����	���������	�������	���	����������	��
����
�	��	��

#��$	�

��	�
������
� ���

��� �� $
�
	 ����	 ���	 �����	 ����
���	 ��
	 %����&�	 ��������������	 ��	 !�
����

�������
	�
����'������� ���

�� (����
�	��
���	�
��������	
���	��
�����	�
��������� ���

��� �� $���
���	 ��	 �����	 ���
	 ���
����
������	 ��	 ���$	 ������
������
�	 ����

�����������	����	�
��	��������	�������
	�������	�
	�������
	���
�
���

���

�����

��	�
�



��������� �

�� �������	���	�����
���	��
����������	����������	
���	#��$	�������
��

�� )�

��*��������	���������

��� (���*
������	���������� ���

��� �� �������	��	�
���	���
����
������	��	!����
	�
��������� ���

�� ����	���	����	��	����
��	�������	���	�������	��
����
�	��	���	�������������

���
���	�����	�����	������
������
� ���

��	���������

��� �� �������	
���	�
���
	����
��	���	���������	����
�	���
�
���� ���

�� �������	��	�
���	���	�������	��	!�
����	����
�� ���
�� ��	 ��
�����	 �
��������	 
����	 ���
������	 �������	 �
�	 ����	 ��
	 ����

����
�� ���

�
� �� +�
	!�
����	��	
���	���
���	�
���������	��	����	�����	����	���� ���
�� �������	���������	����
�	������	��	�
��� ���

��� �� (����
�	��
��������	!�
���	����������� ���

�� ����	���	����	��	������	�����	����
��	�������	�����	����	���
	����������

���

��� �� ,���	!�
����	������������	��	��
�����	�
��������	���	�������	���	�����������

��	�
���� ���
�� �������	��
�����	�
��������	��	-��	��!��	���	����	��!��� ���

������ ����	�
�	!�
����	����
�	��������.	�������	���	��	���	������	
���	�
���


�������� ���
�� %�
	������
������
	������	�������	���	������������	��	���	�����
���	��
���

�� �������	�������

��� �������
���� ���

���



�����������	�
��
����
����� ������������	�����
����

����������	

����� ����	
��
�	���
����

�������� ���������������

�
���
���������
�������������������� �

����������	
��
 �����������������

�����
���	����	����������������

�� ����������������� 
����	���!�	������������	��

"� ������������� 
����	���!�	�������	�������������� 
����	���!�	�������	�����

�� ���������	�������	������	�����	
#��$���������������%������$		���

&� '�������(������
���$�������������)�������������

*� +��� 	!� #	(��������� ��$#��,� �#���� �
#�,��	##���� ������,� �#����	���� %	����
��#�
#��	��������������$#�������##	����

-� ���
����
���$#������,��!�����������

��������	��

��� �� ������	���
����
��������
�����������������������������������������������

!"#


� ����������������������	�����������	���
����
�����������������������������

������	����� !"#

������ �������������������		����
���������������������	���������	������		�

�����	��� !"#


� ��������������
������ ��
�������������������������������������������

�����������������	������� !"#

��� �� �������������������������	�	����������������
�����������������������������

���������� !"#


� �
������������������!����
������������������"����������������������� !"#

��� �� �
����������������������������������#��$���������������%&''������������

��������&
�������������������	������� !"#


� (�����������������)����	������*������	������������ !"#

�����

��	�
�



!$"%�#&� �

��� ����������������������+����������, !'"#

�� �-.�����������


� �/�0���	�������

�� /����	����1.������������

�� �	��������1.�������������

��������&���

��� �� �
���������������#���������������������1�(, !"#

�� 2���������

��� 1�(����������������

���� &����������������������������


� ������	���
������	�����������#����������������������������������������

!"#
�
� �� ����������	�	����������
�������������������$����
�����������#����������$�

����
�������#������������������ !"#


� ����������������������������
���������
����������������������	���������������

���
������ !"#

��� �� �
���������������������������������������� !"#


� �
���������������#�����������������������������������

�� ������������������

��� 3�����
������

���� (����������

��� �	�����#�� !"#

��� �� �
�����������������	������������������������� !"#


� �
���������������������	������������������� !"#
���������������������������+����������, !'"#

�� ���������������


� 4��	������

�� ����������������	������������

�� �#��#�����������������

���



�������	
 �

�� ������	
��	��

�����	���	���
������	���	������
�	���
��� ���
�� �������
�
�	�����
�	����
����
��� �������
�
�	���
����
���	����
���� �����
��� �������

��� ���
�	��
��	��	� ����

�� ����
���	��	�����	���
���

�� ����
���	��	��
����
�
	���
���

��	
��
�����

��� �� ���
	 ��	 �����
����	 ��	 ������	 ������� 	!��	��	 ������
�	 ������
�������	��	������������ ���

�� "#�
���	���	���	��
���	���	������
���	��	������	�������	���	�������

��
	��	����������� ����

��� �� ���
	��	
��	������������	��	!���	��
��� 	"#�
���	
��	������$����
�	���

���	��
���� ���

�� "#�
���	 
��	 ����
�	 ������	 ���	 %�������	 ���
��	 ���	 ������	 !&'
(!����
�
���	&�����
	'����)	!�'	(!����
�
���	�����
���	'����)	�������

���)	���	���
	
���� ����

��� �� ���
	��	���	����	��	���
��	�������� 	"#�
���� ���

�� "#�
���	
��	
���
�
����	��	$�����	���
��	��	����
�
���� ����

��� �� ����	
��	�
��	����
	���	*���
	�������
��	
�	��	���
����
��	�����	+,�-�
���

�� ����	
��	�
�������
	���	
�
������	���
��� ���

�	
� ���
�	��
��	��	� ����

�� !&�	
��
�	���	����
�
�����

�� +�
���
�
����

����



�
�����
��
��������
�����
�� ��
�����
��
�����������

�������	

��
���
���

�������	
��
��

���������
���
��������
�
�����������

T���������	
��
 �����������������

�����
���	����	����������������

�� ����������������� 
����	���!�	������������	��
"� ������������� 
����	���!�	�������	�#������������ 
����	���!�	�������	�#���
�� ���������	�������	������	�����	
$��%���������������&������%		���
'� (�)
�����	�������)������������!
$$�������
*� +�������)������
���%�������������,�������������
-� .	
������������$$�%��,�$
����������	$��
/� 0���	!� $	)��������� ��%$��� �$���� �
$�1��	$$���� ������1� �$����	����&	����� ��$�
$��	�

������������%$�������$$	����
2� ���
����
���%$������1��!�����������

�����

��	
��
����

�	� �� ���
	��	���	����	��	
��	���
��� 	"#�
���	
��	�������	
����	��	���
���
������	�#���
��� ����

�� "#�
���	
��	
���
�
����	��	���
��	����
�
���� ���

��� �� ���
	��	���	����	��	���
��	����
��� 	"#�
���	
��	����
���	
����	��
��
��
� ����

�� ���
	��	
��	�����
���	(��	��	���
��	����
��� ���

��� �� ���
	��	���	����	��	���
��	����
�
��� 	"#�
���	��
�	��	�#���
������

�� ���
	��	
��	������������	��	����
�
���� ���

�
� �� �����	���	�	$�����	���
��	�������
�
�	��	&�����
 ����

�����		 	�	.�
���&�����
	'����
												�	�	���
��
	�
	�����	������
�
									�	�	�������
�
�	��	������
�

������



�����������	�
��
����
����� ������������	�����
����

�����������

��������	���
��
�������

�������������������

�	
���


����������	
��
 �����������������

�����
���	����	����������������

�� ����������������� 
����	���!�	������������	��

"� ���
����
���#$������%��!�����������

��������	��

��� ���������������	�
������
�������������
�����
��
	��������
�������
�����
��

�
����
�����������������������
�����
��
���
����
�������������������

��
�

�����������
�����
�� �� !

�����������
��� ��������
�� ������ ��
����
����� � ����
� ����!�	�� � ��������

���������

��
����������
����
��� ��"!

��� ��������� ���� ������ 
�� �
�
�
����� ����� �
� �
������� 
���
������ �
�����

�����������

������"��
���� ���"��
������� ��"!

��� ��������#�$%&#����������������
�������� ��"!

��� ������

����

�'�
����
() ��"!

�( *��
���

��
������
�������
��
�������
���
����

�( ���������+%,�-./�00�

�( #
�������	�������

�����

�	
	�	



�# "$!%" &

��������%���

��� *���
������
�������"��
��

���
�����������

��������� �� !

�
� �������� ����
������
��������
�����* ����
��
��

�������
����������
�����

��"!

��� �( �������� ����
�����������������������������������
���
� �

�( +������� ����
��
���������
���
����
��
� �

��"!

��� �( * ����
���
�������	��
���
��������
���
��������
��
����
��

�( * ����
��������
�����
�����
������
������������
��
� &��
� �

��"!

����������

����

�'�
����
() ��"!

�( ������
�������

�����
������

�( 1�232�1��
����

�( 4��������
������
����

���



�����������	�
��
����
���� ������������	�����
����

����������	


���
���������

������������� ���!����"��#

�
$%%	��&'()��

����������	
��
 �����������������

�����
���	����	����������������

�� ����������������� 
����	���!�	������������	��

"� ���������	�������	������	�����	
#��$���������������%������$		���

�� &�������'������
���$�������������(�������������

)� *�'
�����	�������'������������!
##�������

+� ,��� 	!� #	'��������� ��$#��-� �#���� �
#�-��	##���� ������-� �#����	���� %	����
��#�
#��	��������������$#�������##	����

.� ���
����
���$#������-��!�����������

�������	
	�

��� �� �������	
��	
���
����	�
	
�������	���
���	���
��� ��


�� �	�������	
�������
��	�
	����	��	��������	������	��	�������	��
���	�



���	����
��
	�
	
��	
�������
��	��	� 	���!	
���	
��	
������
���	�������

�

��	�!	" !	"�	#	� 	�������� ��


�� $�
���% ��


�� &�����
�����	����	�
	&'���
�������

��� &(	�
	&'���
�������

���� )���
	
���	�
	&�'	���
�������

�*� )�
�	
���	�
	&$'���
�������

*� $���	
����

*�� +���	����
��
	�
	
�������
���

�����

������



�����

�� �

���	�� ,
��
���	
���	��

����
���	�-��
���	�����!	����*�	
��	
����
��	
���
���	�


�	
���
'�����	���
���	����	����*�	
��	����������	
��	���
'�
��	��������

�
	
��	���
���	,��
��	
��	��������	���*�� ��


�� .��
	���	
��	��
����
���	���	���'��
����
���	��-���	
���	���
���/	,
�
�


����	
����
��	
���
����	
( )
( )s
sH2

iQ
	���	���
��	
��	��������	�
	�����
	0

�
	��


���	�	
��	���
	�
��	������	��	����
	
���	��
�	1�	
�	
��	
��� ��


�	� �� $���	�����	�������	�
	
�������	���
���	���
���	$���*�	
��	����������

��	���*�	���	������
��	��������	�
	
��	���
��� ��


�� �	
���
'�����	�������	��*���	
����
��	
���
���	2
�
	3	

1s

1

+ 	��	���
������
�����	�	&'���
������	��
�	4�	3	��	��������	2�	3	2�	3	"!	����*�	 
��
����������	
��	���*�	��������	�
	
��	������'����	���
���	����	�������
�

��	�

��
	��	
��	*����	�
	��
��
� ��


�
� �� �������	56'577	���
���	���
���	,��
��	����'����	���	������'����

��������	������
����
���	�
	
��	���
���	.��
	��	��

����
���	���	��	56'

577	���
���	��
���/	,
�
�	�����
����	�������
����	�
	
����	���
����������


�� �	 
���
'�����	�������	��*���	 
����
��	 
���
���	2
�
	 8��	3	 1

K
+sτ

	 ��	 ���'


������	�����	�	&�'���
������	��*���	2�8��	3	4� ⎟⎟⎠

⎞
⎜⎜⎝

⎛
+

s

1
1

Iτ 	 ����*�	 
��

����������	
��	��
��
	���*�'��������	�
	 
��	������'����	���
���	7���

��	������'	����	���*�	
����
��	
���
���	���	�
�	������
����	����	�����'
��
�	
��	�

��
� ��


�������	
	��

��� �� �	
�������	���
���	���
��	���	
��	������
����
��	�-��
���'

0K24001240s224s20ss 234 =+++++ ��

�� 9����	
��	)��
�	�����	��
���	
���	
��	�����	�
	*�����	�
	4	
��

�����	���
��	����	��	�
�����
��� ����	
���	
��	*����	�
	4	�����	����	�����	���
�����	�������
����!

�����	��
�	
��	�������������	
��-�����	�
	�������
�����

�� ,��
��	 
��	 ���
	 �����	���
	 
��	 �	 ���
��	��*���	 
������	��
�	 
����
��


���
���	��	 ( ) ( )( )32

K
sG

++
=

sss
�	�������	������
�	
��	�����'����	����
	���

����
�	�
	��
�����
���	�
	
��	���
	�����	��
�	���������	�����	�������	
��

����*����	�
	��
��
	�
	
����	����
�� ��


�



�����

�� �

��� �� .��
	��	
��-�����	��������	�
	
��	��*��	�������	��*���	
����
��	
���
���

28��	3	
( )
( )sU

sY
/	0��	����	���	��������
	
��	
��-�����	��������	�����������/

������
�	
��	����	������	���	�����	������	��	
��	
��-�����	��������
���*��� ��


�� ,��
��	�����
�
��	(���	���
	
��	�	
�������	���
���	���
��	��*���	����'

����	
����
��	
���
���	 ( )( )sss 0.210.051

3
  GH

++
= � ���


$�
������%'

�� 2���	������*��	
��-�����	���	�������������	�����	�������

��� &����	������*��	
��-�����	���	�������������	����	�������

���� ������
	��	�
�����
�	�
	
��	���
���

�
� �� ,
�
�	 
����
��	 
���
���	 �
	 �	 &�$'���
�������	.��
	 ��	 
�����	 �
	 &�$'

���
������/	�������	�����'����	��
���	�
	
�����	�	&�$'���
������� ��


�� �������	�������	���
���	������	
��	���
�������	 
������
���	�
	 ��-���

������	�,+)	��
�	 :����
	 
����	 
������
���	 ��	 
��	 ���������	 ���
���

*��������	,
�
�		��*��
����	�
	�������	���
���	�*��	������'����	
������
���

���
���� ��


��� .��
�	����
	��
��	��	
��	
��������% ���

�� )�
��	���
����

�� 7���
������	���
����

�� &���	������
�*�	8��
������	��������

���



�����������	�
��
����
������ ������������	�����
���

�����
�����	
�
��


���
������
����
���������	�
���
������������

��������������

����������	
��
 �����������������

�����
���	����	����������������

�� ���������	�������	������	�����	
��� ���������������!������ 		���

"� ���������#�������$
����	���%�	�������	����������#�������$
����	���%�	�������	����

�� &�������'������
��� �������������(�����������#�

)� *�'
�����	�������'������������%
���������

+� ,���	%�������	����!	���������
���	��������	����

-� ���
����
��� �������.��%���������#�

������

��������	��

��� �� ���������	���
����
�	������
����������
�	�������
�� 
��
�� �����
���
���	������	�����������
��


��������
�����

���������������


��������������
������������� 
��
�� �
����	���������
���
��
�������������
��������
��������

����
������ 

�

������ 
2

�2

� ⎥
⎦

⎤
⎢
⎣

⎡
+−++ ........M.

12

K2

4

M

KM

2 4
2

2

��� �� �����
��������
�����
�����
���
��	����!�""��	� 
��
�� #���$������	��������������%�

����������""���������		�������&&�������


��$������������'((���������
�����		����
	�)�����	���$�����������
	�**���+
	�����
�
 	 
���

� ,����
�-����	���$�������������
���
��



� .���������""���������������
���
��
��$$��

��� ��
���	���������	����/��-�������0 
���
a) 1�$����

����������
��	�
�� 1�$���
	������	���$�����
�����
�	���$����
���
�� 2�������	
��������
�"����������
���

� #������� ���
��	��	�
�� .
����$�	�




�
���	�� 	�	

��� .�	���$�����
�����	���	���$��������������*(�(((���+����#���$������	�����	������
���
��	��� ���)(31���
�(�45�
�-��.
�� �������� 
	�'(���+�������
��	���� 
	� ��
'((31��
�
�% 
���
�� 1����
�-�������������
����$��
��$�+$
��
�� 6����
�-��������
���������
�������
��
�������
	��
����$���������
	�*(31�
�

��+$
��

��� �� ��
���%�7�����
������	���$�����
��� [5]
�� #���$�
	�	����
�
������������	���������
������'5�������
�)((31���
������	�

���(�(5�������
�������
�-��
�����������
�������
�����	�����
	��8������
�
�[12]

� 1��

�
����������-���������	�����


� #��������
�
���
�	�



� 9�������������

�� :����������
�
���-�

��������	���

��� �� ;
	��		���������
������<�!#:!�<�
�����
����������	��������
��
	�����
�
�������	������
	���
���� �

�

�� �����
������
$���������������	�����
������		������
���	� �
��
�� ��
�������������������
	�
�������
�
��� �
��

�	� �� �����
����������
�����������	�
��-������	�����
����
������������-������

�
	���
�������	���
�

	�
�������	�������	�
��-���������� 

�

�� =���������
���
����������	��������	�����
���������

� .
�����*�������
�'((���
	���$���		�
��

����
����-����>�&�����


� 1�������
����*�((5��?+���%�����
�����*�)�



� =�����$���		������
�
���-�
	�44@�

�� =������������
���������))*4>�A?+�����
�������
�����
��
	�(�(*B�
�� =�������
���
�����������
�
���-�
	�C(@������������������������������

����
�����
������ 
����� ��� ��$���		������������� �
�� ��$���		�

��
�����$������
�
���-�����������.		�$��1����*�*)B��?+���%�A���

���*�'''��������
���	������$��	�
��� [8]

�
� ��
�������	����/��-�������0 [16]
�� 1�%�������
���
�� ��9�
�� !�������D���	�

� D��
������������$����
�� !���������	���

	��	���



��� �� �����
���������
������	����������

�����������	�$��	��E������
�
����
��
������
	����	������
���
������
	�
�	��	�� 

�

�� ;��
�����
������
������������
��0;
���	
�-���������F��
���������;�$��

���������
������
�-�������� 

�

������ �����
�� ��������
��� ��� 9.�� G����
��� �� ����� ��-�����;
	��		� 
�	
����$�
-��$
�� �-����� F
	�� 
�	� �
�������	�� 

	�
�������	� ��

����
���
��	� 
���

�� �����
���
����������	��������������
�������
8�

������������������� 
��

����


�
���	�� 	�	



�����������	�
��
����
����� ������������	�����
����

���������	�

����� ���	
��
	������
����
���

���������������������������

�
	����
�������
��������
�������������

����������	
��
 �����������������

�����
���	����	����������������

�� ����������������� 
����	���!�	������������	��

"� ���������	�������	������	�����	
#��$���������������%������$		���

�� &�������'������
���$�������������(�������������

)� *�'
�����	�������'������������!
##�������

+� ,��� 	!� #	'��������� ��$#��-� �#���� �
#�-��	##���� ������-� �#����	���� %	����
��#�
#��	��������������$#�������##	����

.� ���
����
���$#������-��!�����������

�����������

��� �� �������	 
����
���	 �����	 ��	 �������
����
	����
���	����	 ��������

��������� ��� 

�� ����	�
�	
�������������	�����
��	��	���
�����
����
	���
	���
��
������
�

�������	�����������	�
���	��	���
�����
����
�	��
	���
��
������
�� �! 

���	�� ����
���	���	�
�����
	����
�������	��	�� !�	����	�
�	���	�
��������	��

���	�
�����
	����
�������� �! 

�� �������	��
����
�	��	��
�	!	��	�� !� �" 

�� �������	"#�	
������
	��	�� !� �# 

��� �� ����
���	���	��	$#%&%'	����
�

	��
	
���	�
����������	��
	
���������

(���	�������	$#%&%'	����
�

�	��	
������ ��� 

�� �������	���
	��
��	��	����
�	��	�� !� �" 

�����

����	�



�$!"% ��$ #

�
� �� �������	��
����	����

����	���
	��	�� !� �! 

�� ����
���	�
��	��
	����
	
���	��
��	��	�� !� �! 

��� �� ����	��������	
���
��)	�������	���	��
*���	��	����������	���
���������

(�'� �! 
�� �������	 �����	 ���
�����	 ��	 �('�	(���	 �������	 
����
���	 �('

���
����
������� �! 

������������

��� �� �������	����	��������	
���
��)	���	��
*���	��	"'	����
	
���	��+��������

������� �! 

�� ����	�
�	��
����	�����������	
����������	����
�������	���
	��	
���

��+��������	��������	�������	��	
������ ��� 

�
� �� #����	�����
��	��	",'�	�������	�
��������
�	��	",'	����	����*	
���
���

�! 
�� ����	�
�	�����	�������
	��	�
�����	�������	�����	��

�
	
���
���	�������

����	��������	�������� �! 

��� �� ������	�	�����
	����
��	������	�����	",'�	�
��	�������
�	",'	��

�



���
��� ��# 

�� #*����	������	���������	��
	����	��
	����
	��	",'	��

�
	
���
����% 

��� �� -��	��	���������	������	������	��	(�'��	�������� �! 

�� �������	���	������������	��	
����
���	�����	��	(�'�� �! 

��� �� ������	�	���
��
������
	����
	��������	��������	�
��	�������
�	����*


���
��	��
	����	���
�� ��# 
�� ����	 �
�	
����
���	 ��������������	��	
����
������	 �
����
�	 �
��������
�

�������	��	�
���� �% 

���



�����������	�
��
����
����� ������������	�����
����

���������	


����� ���	
��
�������

�����

���������������������

��
		��
���������
�����

����������	
��
 �����������������

�����
���	����	����������������

�� ����������������� 
����	���!�	������������	��

"� ���������	�������	������	�����	
#��$���������������%������$		���

�� &�������'������
���$�������������(�������������

)� *�'
�����	�������'������������!
##�������

+� ���
����
���$#������,��!�����������

��������	��

��� �� ���������	
������
� �� !

�� �	
�
�����������
������������������
������
��������

��� ��� ��!��	
��
�
"���������
���������

���� #������

��


�������$�����%��	
�
�����������
�
	������
�����
�
���&�"


�	
���'����
��
�"���

���

(��
������������

�)� *�"���
�
�
�
��
���
�"��������"���
���
����������

)� �����������������
�
)�
���������"�
�����
���������
��

��

�� +	����
����	�����,�-'���������
"�.����	����������� �"!

������ -���
���	
���������
�
"���"�����
����/�����
����*���
)
��0������
)
��1�

�"!

�� +	�"	���
��	
�/�����
����
������
��������


,�����
�
�����
��
�&

�

�	
����)
��������������


�����/�����
����������


� �"!

��� �� -'������2������
������������
����� �"!

�� ��
"�

��	
���"���
��	����
�
����
�
�$
�������
����������������
��������

������"�����
�����������"���+	�����
�)�����
�"	���
���


��������
����

���
�
���
���
�+�!�������, �"!

�����

����	�



�#"$%!&'� (

�
� �� +	����
� ��!,�+	���	
������������ ��!��
��
��
�,�3�
����� �"!

�� -'�������	
����"


��������
��"���
�����������	
��
)�"

���)��)
��������

�"!

��� �� +	����
�)������
��
���	�"�����,�-'������/*4�
�"��
������
����
� �"!

�� +	��� �
� 
��
�����,�  �&� ��� �
� �

���� ���������
���� �����"�����

�
)
����
��,�5�
���	
������"��
��

�����
��
������ �"!

�����)��&���

��� �� +	�"	���
��	
�)�����
����

����3*-2������


���,�-'������ �
���"	�"��

3*-2�"����


���� �"!
�� +	����
�/���,�-'������/����
�
�
��������
�"�������"������
� �"!

�
� �� +	�����������
��������

��������

�


�"����


���,�-'������ ������


"����


����&��	����
'����
� �"!
�� -'�������	
����
�����
�����
�
���"���
������������!
�
����
���
"�&��	����
�


�������
�
����
�����
� �"!

��� �� ���"����
��	
�"���"��������������%�&	�"	�	�
���67�������������
���	



�����
���
������������
���
�
�
�%08��������
�����������
�����77�0�9 $


�����������
� �"!

�� +	�"	���
��	
����

�������

����!:/5,�+���
���
"�������������
�
�����

�����������
��
����!:/5, �"!

��� �� -'������ �	
� �

������� ��� ���� ���)

� ���� �	
��� �

� ���/�����
���

�����"�����
� �"!
�� +	����
��	
����������������"��
�����"	��
"���
�;��,�-'������������
�

�	
�<2/5���"��
�����"	��
"���
� �"!

���+���
�
	�������

����=�����	�

�>

�� /�"��
����+����&
�/�����
����-'�
�
���
� ��"!

�� 1������4������������

"�  
��������
����
����
�

�� �
���
� �
�?�<����������

���



�����������	�
��
����
������ ������������	�����
���

�����
������	
	���
�
�
	�������

���������	�
���
�����
���	��������
	
��������������

����������	
��
 �����������������
�����
���	����	����������������

�� ����������	��� !�"�	����!�#�	���$�%�	��&����	��'��������(�	���)!�*�	�����!���!
	���� �%�	��&����	��'����

 � ���������	�������	�&����	�����	
+��,���������������-������,		���
"� .�������/������
���,�������������0�����������1�
�� 2�/
�����	�������/������������%
++�������
#� 3���	%�+	/�����������,+����+�����
+�!��	++����������!��+����	����-	�������+�
+��	�

������������,+�������++	����
$� ���
����
���,+������!��%���������1�

������

��������	��

��� ��������� �		
�	�� �
���
��� ��
�
��	
���
����
����
����� ���� �	��	��
�
	��
�
����
����

�� �		���
�
�→�����
�������
�������
����	���		�����
���  �

�

!� �		�����→����
�������
�������
����	���		�����
���  �

�
�� "#��������
�	��
�
��→��$ �

����$ �

�
�� %�
�	��%

��
→�����
�����$�
�������
����	����
�	�����
��$ �

�

�� %�
�	��%
�
�→���$�
�����$�
�������
����	����
�	�����
��$ �

�

%���������
��������  �

�
�		���

�
������
�����&��	�������
����������
����	��������%�
�	���������	


�
���������$ �

��"#���
���������������$�

���������
���������
�'�(�)�*��
���������
���
���������������+�

��������
�'�(�)�*$����
�����
�����,��!
�����
��������  �

��-�����	�������
�'�(�)�*������
��.�,�!�����������
�
�
�����!���������	
���������
������&�
��������	��.�,���  ���	���	��

�� .��
����
���&��	��!�����	��� 
��
��� .��
����
���&��	���#���
����������� 
��

���� .��
����
���&��	���
���
����������� 
��

�/� '	��� 	�� !������� ��
�
�� �
�� ��
�� ��������� �	� �#������ ���� �!	/�
���
��	���	��� 

�




��
��	��� 	�	

01

��� �
���	�����������2	������	��

���		��
�����������	��	��
����
�
��	
�*3
��4�$  �

�����4��  �

���

�
�4��

�
����

�

�
�
�4��  �

����  �

��(�#���������)�*�

2

1 *����

1��
�	���
�
������������ 

�φ��501�����6 

�'3'�!	����&���'	��

���2�
���)6  

���6  

��������
�
��
�� .��
����
���&��	���	
���������
��7���
	������	�
��� 
��
!� 8�	�����������
�	���
�
������� 
��
�� .��
����
���&��	���	�
�	�������������	���		��
�� 
��
�� -���!�
��
������������	�����������
�	���
�
�� 
��
�� '	���	����
�
�����
����	�����������������
������������������	��#�����

�����!	/���	���� 

�
��� a) "#����
���/�
������	���������
���
�����	#�
��������
���� 
��

!� %���� �#�
������ �#����
� �
&���
���	���	�� �������
�� �
� ����	#�
���
����
���� 
���

01

��� �� "#����
���/�
������	���������
�����������������
���� 
��
!� �������
������!�����
���/���������
�����
��������
�
���&�����
��������

�#�
���������� 
��
�� "#����
���&��
���	���	
��
��
������
��%�'������!����
�
���	�������

��������������
����������������
�����������������
���� 
��
�� "#����
��	������&��
&�9����
��
������	����������.,���  ��������	�����
��
�

	���		����
����
�	��� �
��

��� � 
��	��''5%��		�����
��������	�!������������
����#����
��	����	
���
�!����

��	
��&��7������

�� -����������������	
��	��-0:�  [2]
!� ��������������������	
��	���#�����	
��
��
������
�
��  [8]
�� .��
�1���������
����	���		�����
�������
���	������������!����������

��������� [6]
01

��� � 
��	��(�)�*�*���1�'�'�����	������������
�	���
�
������	�!����	/������
�
������	���	
�������	
�	�����!��7������
�� -����������������	
��	��-0:� [2]
!� ��������������������	
��	���#�����	
��
��
������
�
�� [8]
�� .��
�����������
���	��1�'�'��	��� 

�



��������	���

�	� �� �������
������!�����
��	�����������
��/�����������
��#�
���� 
��
!� "#����
��
&�9��&����	��/������������#�
����� [4]
�� "#����
��
&�	
��
���	��	��/������	
��
�������� [4]
�� %	���	������������
��/�����	����	����&�!�����	
��	��	��
������*3 [7]

�� (	
���&���
�����1���$ �   ;3
��� 0���	�
����������9 8
���� .
�������	
���
��
����
���
/���
�
�����98
�/� .
�������	
���
���
/���
�
�������8
/� .
�������	
����������
/���
�
������ 8
/�� 5	����������������- 75 years.

/��� <�������������	
�/������	
������3��$�&�����
/���� 5	���������
����
���	����4�1���� ������.

01

�
� �� "#����
��
&���
���	���	������������	
��
�!����� [6]
!� "#����
�!����
��
���	��	��/������	
�������
��#�
����  [4]
�� %	���	���/�����	����	����&�!�����	
��	��	��
������� [8]

�� 0����
����	
�������	
��	���4�1���� �������
��� ����������	
�	��+ 8�����	�!���	
�����
����
��
����
��
���	��
���� 5	����������������*3�=$�&�����
�/� >�����	
��
���*3�9 �&�����
/� 7����
����
�������*3�1��� �   ;3�����
�

/�� >�
�������*3�$ 
���9 
�
/��� .
������������	
���
��
����
��*3�$�$8�

��� �� "#����
�9�����3�����������	
���
��
&���
����������
&��#�
���� 

�
!� "#����
�������
&�	����
�����	��
�
���������#�
����� 

�
�� "#����
���!����&���
�������
��#�
���� 
��

01

������ �������
������!�����
��������/����
����
���
��	��
���
����
���������	���
�#�
����� 

�

!� "#����
��
�!������
&�9��
�	���
���	
������
���	������
�����	��
�
�� 

�
�� "#����
���	
���
���	���
�����������	�����#�
���� 
��


��
��	��� 	�	



������ "#����
��
&�6��
�	���
����
�����	
����	
���	/���	
��
����!&�����(0,
?�7.� 
���

!� "#����
��
�!���������<.�.'��	
����	
��	���	
������ 
��

01

������ ����
��
��
�����
�������	���	�������������&	�������	
������� 
��
�� ,��������
�	���
�
���
�!��
�����#�	�����
���	��	����
��� .
���
��������������
	���
�����������
���
����/���
���� <�		��
�����
	���
���	������	����
����������������
������
�����

!� "#����
�/	����	
������������
��#�
���� 
��
�� "#����
�����/���	�����&���
��������	
��������������������
�!�����	�/���
��

����


��
��	��� 	�	



Total No. of Questions : 12] [Total No. of Pages : 4

[3864]-173

B.E. (Production)

MANUFACTURING AUTOMATION AND CONTROL

 (2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) 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) For a 50 kN press tool weigh 5 kN. Calculate the pressure required for

pressing operation if bore diameter of cylinder is 30 mm, rod area is

25 mm and counter balance valve is used in circuit. [6]

b) What are the functions of fluid reservoir in hydraulic system? [4]

c) Explain with neat sketch the working of deceleration valve. [8]

OR

Q2) a) What size of accumulator is necessary to supply 5000 cm3 of fluid in a

hydraulic system having maximum operating pressure of 200 bar,

which drops to minimum 105 bar. Assume adiabatic expansion and

compression of gas with pre-charge of accumulator at 70 bar. [6]

b) Explain with neat sketch the pressure reducing valve to maintain fixed

pressure difference between inlet and outlet. [6]

c) Explain with neat sketch working of swash plate type axial piston

pump. [6]
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Q3) a) A hydraulic cylinder having bore diameter of 180 mm and a rod

diameter of 125 mm is connected regeneratively. The flow rate from

full bore end on retract is 250 l/min. Calculate the extend speed and

extend thrust if maximum pressure is 100 bar. [8]

b) Explain with neat sketch the meter out circuit to maintain constant

feed rate with variation in load. [8]

OR

Q4) The pressure flow requirement of a hydraulic system is shown in Fig. 1.

Draw the hydraulic circuits and calculate the efficiency of each circuit when

using : [16]

a) Single fixed displacement pump.

b) Single fixed displacement pump with accumulator.

c) Two fixed displacement pump.

d) Single fixed displacement pump with intensifier.
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Q5) a) Draw the suitable pneumatic circuit using cascade system to actuate

cylinder ‘A’, cylinder ‘B’ and cylinder ‘C’ as per position step diagram
shown in Fig. 2. [10]

b) Explain with suitable example the working of twin pressure valve used
in pneumatic system. [6]

OR

Q6) a) How do pneumatic actuators differ from hydraulic actuators? [4]

b) Explain with neat sketches working of fluidic AND gate and OR gate.[6]

c) Explain with neat sketch the construction and working principle of
two stage air compressor. [6]

SECTION - II

Q7) a) Explain for a microprocessor, the roles of : [8]

i) accumulator ii) status

iii) memory address iv) program counter registers

b) Draw a ladder diagram to turn a red light ON for 2500 ms when a
normally open start push button is pushed. The PLC timer tick is 10 ms.
A normally stop button resets the system. [8]

OR
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Q8) a) Explain with suitable example the use of counters in PLC. [8]
b) Write a program to do following : [8]

i) Load number 30 H in register B and 39 H in register C.

ii) Subtract 39H from 30H.

iii) Display the answer at port1.

Q9) a) A PID controller has K
p
 = 2.0, K

I
 = 2.2 s-1, K

D
 = 2 s. Controller output

for zero error is 40%. Plot the controller output for the error shown in
figure 3. [12]

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

OR

Q10)a) Explain with suitable example latch circuit. [8]
b) Specify the four control signals commonly used by 8085

microprocessor. [8]

Q11)a) Explain with suitable example the gravity fed magazine, weight
operated magazine, and friction fed magazine. [10]

b) Explain various types of work transfer systems. [8]

OR

Q12)Write short notes on : [18]
a) FMS layouts.

b) Types of robot end effectors.

c) Design for automated assembly.
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Total No. of Questions : 12] [Total No. of Pages : 3

[3864]-149

B.E. (Mechanical)

AUTOMOBILE ENGINEERING

 (2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer three questions from Section I and three questions from Section II.

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

3) Neat diagrams must be drawn wherever necessary.

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

5) Assume suitable data, if necessary.

SECTION - I

Q1) a) What is chassis? What are the various components of chassis? Indicate

their functions. [8]
b) What is the purpose of clutch plate? Explain with sketch kinds of

clutch plate used in automobile. Explain function of various

components of it. [8]

OR

Q2) a) Give the specifications of the following automobiles : [8]

i) Hero Honda Splendor.

ii) Kawasaki caliber.

iii) MARUTI 800.

iv) TATA INDICA.

b) What are various components of two wheeler automobile Indicate with

neat sketch, function of each component, used in it. [8]
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Q3) a) Explain the purpose of synchronizer and its operation in a gear box.[8]

b) Explain the automotive overdrive system in transmission. [8]

OR

Q4) a) Explain with sketch various shift positions made in gear box for gears

in first, second, third, top, and reverse in 4 wheeler automobile. [8]

b) Describe with neat sketch operation of a epicyclic gear box. [8]

Q5) a) Explain with neat sketch independent type front suspension. What are

advantages of it? [9]

b) Describe following in brief : [9]

i) Spring rate and frequency.

ii) Variable rate spring.

iii) Sprung and un sprung masses.

iv) antiroll bar.

OR

Q6) Write short note on the following (any three) : [18]

a) Self levelling suspension.

b) Conventional suspension system.

c) Hotkiss drive.

d) Various types of suspension springs.

e) Hydrogas suspension.

SECTION - II

Q7) a) Explain construction of stub axle and wheel mounting. [6]

b) Explain the term “turning circle radius” as applied to wheel. [6]

c) Sketch the sectional view of tyre and indicate its various parts. [4]

OR
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Q8) a) Describe the following : [8]
i) Tread pattern of tyres.

ii) Wheel balance.

b) What are the functions of the suspension system? [4]
c) Define camber angle, what is a function of camber angle in a vehicle.[4]

Q9) a) Explain in brief principle and working of a differential used in

automobile. [8]
b) What is constant velocity universal joint? What is the purpose of a slip

joint in a propellor shaft? Explain. [8]

OR

Q10)a) Explain briefly construction and working of automobile propellor shaft.

[8]
b) Describe the following : [8]

i) Rear axle arrangement.

ii) Two speed rear axle.

Q11)a) Explain with neat sketch, construction and operation of hydraulic brake

system used in automobile. [6]
b) Describe in brief construction of a battery used in automobiles. [6]
c) Discuss construction and working of head lamp. [6]

OR

Q12)Write short note on the following (any three) : [18]
a) Trouble shooting of automobile.

b) Starting system.

c) Servo-braking system.

d) Cut-out relay.

e) Electric Horn.
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Total No. of Questions : 12] [Total No. of Pages : 3

[3864]-156

B.E. (Mechanical S/W)

AUTOMOBILE ENGINEERING

 (2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer three questions from Section - I and three questions from Section - II.

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

3) Neat diagrams must be drawn wherever necessary.

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

5) Assume suitable data, if necessary.

SECTION - I

Q1) a) What are vehicle specifications? List specification of any two 4-wheeler

automobile of your choice. [8]
b) Show by line diagram the following types of clutches. [8]

i) Multiplate clutch.

ii) Vacuum operated clutch.

OR

Q2) a) Show by line diagram the following arrangements. [8]
i) Front engine rear wheel drive.

ii) Front engine front wheel drive.

b) What is meant by ‘clutch plate’? Explain it with help of sketch. State

what are various clutch lining materials. [8]

Q3) a) What is total resistance when vehicle is in motion? Explain concept of

traction and tractive effort. [8]
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b) A car weighing 20,000 N has a static weight distribution on the axles

of 50 : 50. The wheel base is 3.5m and the height of centre of gravity

above ground is 0.5m. If the coefficient of friction on the road is 0.6

find the maximum gradability. [8]
i) For front wheel drive if engine power is not limitation.

ii) For rear wheel drive.

OR

Q4) a) Explain step by step how gear ratio are selected for a standard gear box

of automobile? [8]
b) Describe working of synchromesh gear box and give its advantages

over other gear boxes. [8]

Q5) a) Explain with neat sketch front wheel independant suspension system.

[6]
b) What are different types of rubber springs? Briefly explain two important

types of rubber springs. [6]
c) State advantages and objectives of suspension system. [6]

OR

Q6) Write short note on the following (any three) : [18]
a) Sprung weight and unsprung weight.

b) Hydro gas suspension.

c) Shock absorbers.

d) Self levelling suspension.

SECTION - II

Q7) a) Sketch and explain various parts of automobile wheel. Explain various

types of wheel rim and rim details with neat sketch. [8]

b) What are the functions of the steering system? What are the components

of the steering system? [8]
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OR

Q8) a) Explain briefly the following : [8]

i) Tilting steering wheel.

ii) Collapsible steering column.

b) What are the function of tyres? Differentiate between tubed and tubeless

tyres. [8]

Q9) a) What are the two purposes that the final drive serve? Explain. [8]

b) Draw a layout of propellor shaft assembly, and explain function of

various component of it. [8]

OR

Q10)a) Explain construction and working of constant velocity universal joint.

[8]

b) Describe briefly construction and working of a differential used is

automobile. [8]

Q11)Write short note on following : [18]
a) Servo braking system.

b) Battery ignition system.

c) Preventive maintenance of automobile.

OR

Q12)Write short note on following : [18]
a) Antiskid braking system.

b) Starting system.

c) Dash board instruments.
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Total No. of Questions : 12] [Total No. of Pages : 3

[3864]-229

B.E. (Electrical)

RESTRUCTURING & DEREGULATION

 (2003 Course)
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.

SECTION - I

Q1) a) Explain main features of Electricity Act. 2003 [8]
b) Explain the functions of Central Electricity Authority (CEA). [8]

OR

Q2) a) Discuss in detail National Electricity Policy and National Tariff Policy.
[8]

b) State and explain the functions of regulatory commission at central
and state level. [8]

Q3) a) Explain the tariff setting philosophy with reference to following basic
principles. [8]
i) Average cost of supply.

ii) Embedded (Historical) cost of supply.

iii) Long range marginal cost.

b) Explain following terms : [8]
i) Capital cost.
ii) Dept. & equity.
iii) Variable cost.
iv) Working capital.
v) Depreciation.

�����������������
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OR

Q4) a) Explain performance indices at Generation, transmission, and

distribution level. [8]
b) Explain following economic methods to compare investment options

with examples. [8]
i) Payback period.

ii) Internal rate of return.

iii) Net present value.

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

b) Performance based regulation.

c) Incentive regulation.

d) Benchmarking or yardstick regulation.

OR

Q6) a) Explain different non-price issue. [9]
b) Explain the roles of central Electricity Regulatory Commission (CERC)

and State Regulatory Commission in the power sector. [9]

SECTION - II

Q7) a) Explain the following models in details [8]
i) Pool model.

ii) Bilateral trades.

b) Explain the California Energy Crisis after the electricity reforms. [8]

OR

Q8) a) Explain competition in the market various competition for the market.

[4]
b) Explain electricity reforms in Nordic Pool. [4]
c) Explain various ISO (Independent System Operator) models. [8]
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Q9) a) State and explain various methods of transmission pricing. [8]
b) Specify pecularities of electricity as a commodity. Explain rules that

govern the electricity markets. [8]

OR

Q10)a) Compare integrated trading model and decentralized trading model.[8]
b) Explain Power Exchanges in India. Also explain the concept of market

clearing price. [8]

Q11)a) Explain in detail congestion issue and management. [9]
b) Explain and compare TRANSCO & ISO. [9]

OR

Q12)a) What is the importance of transmission pricing under open access

condition? State and explain major components of transmission costs.

[9]
b) Write brief notes on : [9]

i) Ancillary Services.

ii) Role of Load Dispatch Centers in Electricity returns.
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Total No. of Questions : 12] [Total No. of Pages : 3

[3864]-255

B.E. (Electronics)

ROBOTICS & INDUSTRIAL AUTOMATION

 (2003 Course) (404212)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, and Q11 or Q12.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Define the following terms related to robotic manipulators and give brief

comments. [10]
i) Repeatability

ii) Precision.

iii) Accuracy.

iv) Kinematic Parameters.

v) Tool path & trajectory.

b) Explain : [8]
i) Soft & Hard automation.

ii) Fixed & Flexible automation.

OR

Q2) a) How does the SCARA arm geometry differ from the vertical articulated

arm? Why is the SCARA arm more ideal for assembly applications?[10]
b) What is work envelope? Discuss the work envelopes of 5 basic robot

configurations. [8]
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Q3) a) Discuss the steps for obtaining forward solution of a robotic

manipulator and explain. [8]

b) What is Inverse kinematic solution? Why the Inverse kinematic

solutions are not unique? [8]

OR

Q4) a) Explain Screw Transformations. [8]

b) For the point 2i + 4j + 6k, perform following operations. [8]

i) Rotate 45 deg about x-axis.

ii) Translate 6 units along y-axis.

iii) Rotate 60 deg about x-axis & translate 2 units along y-axis.

iv) Translate 4 units along y-axis then rotate 30 deg about x-axis.

Q5) a) List different types of end effectors. Explain the selection criterion for

each type for various applications. [8]

b) Discuss the Lift & Tray Technique for slip detection with neat diagram.

[8]

OR

Q6) a) Explain the working principle of proximity rod tactile sensor with

neat sketch. [8]

b) Draw a neat sketch of pneumatically controlled prismatic joint & explain.

[8]

SECTION - II

Q7) a) What is Jacobian Control? Discuss the Jacobian in terms of D-H

matrices. [10]

b) What is motion planning in robotics? Discuss the types of motion

used in motion planning. [8]

OR
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Q8) a) Discuss how straight line motion is obtained using an articulated robot.

[10]

b) Define trajectory of a robot. Give advantages & disadvantages of

defining trajectory using work space coordinates & joint space

coordinates. [8]

Q9) a) Describe different Segmentation Algorithms used in Robot Vision

System. [8]

b) What is image smoothening? Explain how it is done on a binary image.

[8]

OR

Q10)a) Explain Image Analysis Algorithm with suitable example. [8]

b) Draw neat sketch showing robot system with computer vision &

explain. [8]

Q11)a) Describe MEMS as microsensor & microactuator with the help of neat

block diagram. [8]
b) Explain in detail, how object recognition is done in robotics. [8]

OR

Q12)Write notes on : [16]
a) Specifications of Robot.

b) Task planning.

c) Link & Joint parameters.

d) Nano robot.
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Total No. of Questions : 12] [Total No. of Pages : 3

[3864]-269
B.E. (E&TC)

ROBOTICS AND INDUSTRIAL AUTOMATION
 (2003 Course) (404218)

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

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10 and Q11 or Q12.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Compare 5 basic robot configurations according to the work envelope,

typical applications & power sources. [10]
b) What is SCARA robot? Explain the application in which it is most

suitable. [8]

OR

Q2) a) Define & explain in brief the following terms : [10]

i) DOF.

ii) Precision.

iii) Accuracy.

iv) Tool orientation

v) Reach & Stroke.

b) Explain : [8]

i) Soft & Hard automation.

ii) Fixed & Flexible automation.
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Q3) a) Explain the conditions for existence of the Inverse Kinematic Solutions.

Why the Inverse Kinematic Solutions are not unique? [8]

b) For the point 3i + 7j + 5k, perform following operations. [8]

i) Rotate 30 deg about X-axis.

ii) Translate 8 units along Y-axis.

iii) Rotate 30 deg about X-axis and translate 6 units along Y-axis.

iv) Translate 6 units along Y-axis then rotate 30 deg about X-axis.

OR

Q4) a) Construct the link co-ordinate diagram using D-H algorithm for SCARA

robot & compute the arm matrix Tool
BaseT  (q).  [8]

b) Draw Joint & Link diagram and define : [8]

i) Joint angle.

ii) Joint distance.

iii) Link length.

iv) Link twist angle.

Which is the variable parameter for revolute & prismatic joint?

Q5) a) Name 4 different types of end effectors. Compare & contrast the end

effectors from the view of their functions. [8]

b) Discuss basic operational characteristics of following proximity

sensors : [8]

i) Inductive sensor.

ii) Hall effect sensor.

iii) Capacitive sensor.

iv) Ultrasonic sensor.

OR

Q6) a) Which sensor can be used along with the gripper to sense whether the

object is falling? Explain the working principle. [8]

b) Draw a neat sketch of pneumatically controlled prismatic joint & explain.

[8]
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SECTION - II

Q7) a) Explain how straight line motion can be achieved using an articulated
robot. [10]

b) Explain the term motion planning in robotics. Describe the types of
motion used in motion planning. [8]

OR

Q8) a) What is Jacobian Control? Discuss the Jacobian in terms of D-H
matrices. [10]

b) What is the difference between path & Trajectory? Explain the term
Trajectory planning along with proper sketch. [8]

Q9) a) What are the template matching techniques of gray level image? Discuss
their application to Robot Vision. [8]

b) Draw neat sketch of robot system employing computer vision & discuss.[8]

OR

Q10)a) Explain the term Perspective Transformation in Robot Vision System.
[8]

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

Q11)a) Explain the terms - MEMS & Microsystems. Discuss their applications.
[8]

b) What is Task Planning in robotics? Explain in detail. [8]

OR

Q12)Write notes on : [16]
a) Robot Intelligence.
b) Nano robot.
c) Forward solution.
d) Actuators used in robotics.
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Total No. of Questions : 6] [Total No. of Pages : 3

[3864]-310
B.E. (Printing)

SUBSTRATE & INK TECHNOLOGY

 (2003 Course)
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.

SECTION - I

Q1) a) State the names of three sheet former machines used in paper industry

and explain one in detail with speciality of paper. [10]
b) Name the flexible packaging materials used in printing industry and

describe in detail any one with its major forms. [8]

OR

a) Write the importance of stock preparation and refining in paper making

industry and discuss in detail use of conical refiner in paper industry.[10]
b) Mention with qualities of paper required for the following printing

jobs (any two) : [8]
i) Annual Reports.

ii) Books.

iii) Greeting cards.

iv) News paper.

Q2) a) Explain any two in detail : [8]
i) Opacity of paper in printing.

ii) Brightness of paper.

iii) Color and shade of paper.

iv) Metric sizes in paper.
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b) Explain the following points in detail while selecting the paper for
printing job (any two) : [8]
i) Finish of the paper.
ii) Coated paper.
iii) Size and weight of the paper.

OR

a) Which precautions will be taken, explain in detail, while placing an
order in paper reels for printing job? [8]

b) Discuss the importance of following properties of paper in your printing
job. (any two) : [8]
i) Moisture Content.
ii) Cobb Factor.
iii) Grain Direction.
iv) Dimentional Stability.

Q3) a) Discuss in detail the points to be considered under the indirect costing
of printing job. [8]

b) To find the total quality of paper required in the size 61 × 88 cms for
printing 20,000 booklets in the size 210 mm × 297 mm assuming
each booklet contains 24 pages. [8]

OR

a) Calculate the total quantity of paper required in the size 45.5 × 58.5 cms
for printing monthly magazine 500 copies in the size 210 mm × 297 mm
assuming the magazine contains 32 pages. [8]

b) To find the length of 60 gsm paper in a reel width 62 cms. The weight
of the reel is 300 kgs. [8]

SECTION - II

Q4) a) Describe in brief the “Raw Materials” required for the manufacture of
offset printing inks. [6]

b) With the help of neat sketch explain the process of flexographic printing.
[6]

c) What are dryers? Explain the purpose of their addition in ink
formulations. In which type of formulation these are not required? [6]
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OR

a) Explain the principles of ink formulation. [6]
b) Discuss the significance of color matching in the process of ink

formulation. [6]
c) Comment of UV curing printing inks. [6]

Q5) a) What are the quality controls used in checking print qualities explain
them in detail. [8]

b) Discuss the concept of ‘Green Printing’. [8]

OR

a) Comment on any two of the following : [8]
i) Ink Trapping.
ii) Ink Contrast.
iii) Environment management system.

b) Discuss the following : [8]
i) Significance of viscosity in offset print quality.
ii) Ink water balance.

Q6) Comment on any two of the following : [16]
a) Heatset and Coldset inks.
b) Screen printing inks.
c) Electrographic inks.
d) White pigments used in printing inks.

OR

Write short notes on any four : [16]
a) Plasticizers in inks.
b) Security inks.
c) Solid waste control.
d) Dot variation and Print quality.
e) Roto gravure printing.
f) Printing inks and environmental considerations.
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Total No. of Questions : 12] [Total No. of Pages : 4

[3864]-225

B.E. (Electrical)

ROBOTICS & AUTOMATION

 (2003 Course) (Elective - I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Your answers will be valued as a whole.

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) Differentiate between fixed, flexible and programmable automation

stating clearly their application area. [8]

b) Write a short note on the basic components of robot. [8]

OR

Q2) a) With the help of block diagram, explain basic concept of CNC machine

and its industrial applications. [8]

b) Explain following robot like devices with the help of neat diagram[8]

i) Prostheses.

ii) Telecherics.

Q3) a) Explain the concept of end effector, tool frame, tool point, roll, pitch,

yaw with the help of neat diagram. [6]
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b) Explain the concept of work volume and work envelope for the

following types of robots. [10]
i) Cartesian Robot.
ii) Cylindrical Robot.
iii) Spherical Robot.
Is there any relation between their work envelope and their industrial
applications. Explain.

OR

Q4) a) Compare point to point, continuous path and pick-place robots. [8]
b) Write a note on selection of drive for robot applications. [8]

Q5) Write a note on (any 3) : [18]
a) Two methods of rotary to rotary motion conversion.
b) Two methods of rotary to linear motion conversion.
c) Lagrangian analysis.
d) Mechanical grippers.

OR

Q6) a) Explain the concept of robot arm kinematics and dynamics with the
help of block diagram. [9]

b) Derive a set of dynamic equations for a single prismatic joint working
against gravity using Lagrangian method. [9]

SECTION - II

Q7) a) Draw a neat diagram of ‘Puma Robot’ explaining the degrees of
freedom. Also show all the co-ordinate frames attached to the robot.[10]

b) For the robotic tool shown in Figure 7b, suppose we yaw the tool by
π radians about x axis, then pitch the tool by –π/2 radians about new
y axis and finally roll the tool by π/2 radians about new z axis. [8]
i) Sketch the sequence of tool positions after each of the yaw, pitch

and roll movements.

ii) Find the transformation matrix T which maps tool coordinates

into wrist coordinates.
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OR

Q8) a) Define D-H parameters with the help of neat diagram. [8]
b) Frames A,B,C and D are attached to the corners of a cuboid as shown

in Figure 8b. Using the concept of homogeneous transformation matrix,
find T

AB
, T

AC
, T

BC
, T

AD
. [10]

Q9) Write a note on the following industrial applications of robots (Details of

selection criteria, sensors, drives, method of control and peripheral devices).

a) Part sorting and inspection. [16]

b) Welding.

c) Spray painting.

d) Grinding.
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OR

Q10)a) Explain the concept of inverse kinematics, its importance and problems

associated with it. [8]

b) Explain direct method and geometric method to solve inverse kinematics

problem stating clearly their advantages and disadvantages. [8]

Q11)Explain with the help of block diagram :

a) JPC (Joint Position Control). [5]

b) RMPC (Resolved Motion Position Control). [5]

c) RMRC (Resolved Motion Rate Control). [6]

OR

Q12)Write a note on :

a) Online and Offline programming. [4]

b) Teach pendant. [4]

c) Classification of robot languages. [8]

����

�������		
 �



��������	��
���
���������� ���������	��
����
����

��������	�

��
�
������
��������

�����������

�
�� !
"#


$�! �%�& '

%'(

�� ("��& '

 �
�%�& ')
�
�����*��
�+,,�
��-�.��

���������	
��
� ����������
������

��
������
�
��
��������������
�

�� ��
���
��
�������
�
����
�
�
�
� ��!�������������
�"��������
����!

�
�

#� $������������%���
�������&�������

��'

�����

�������	
	�

������ �������	� ��	� 
��
������ ����	��
���	�	�
��	���
���	��
�	��� 
�������
���
����������
��	����
	����
��������	�����
�����������	�������	�
���	����
�����������
���	��
�	���	�	���
���� ��
�

�� ���������	����
�	��������	��
��

����
���	��
���	����
������
�
���	
�	��	����	�����	�
��	����
��
����������
���

�� ���

� 

�� �����
����	��	�	������������	�
�����!�"�#�

���
�������!����
����	��	���
�
����	��	����
�

��
�������$�%��

�����
��&
�����'�(�)
�'�*��	�	��	���'
+	��
�	�&
������ ���

�� ,
�	���	�-+��������,	
�
�
����.
�	����	/�
�������������
���������	���)
�
	�	����
��	�����
�
�

�� ���

��� �������	��	�
�	�������
�����0
����	���	���
��	���,
�	��������
�
���

��
�
�	�
�	�������
�����������	���	��
��
�������
��	��
�	���
�������� ����

� 

��
�	���
����
�	��
�������
���
����	��
��
�
��$ ����

�� &��
�
�
������	�
������
����
����	��'

�� ,	
��	�
����!���
���

�'

�� 1	�
�	�'

�� .��	��
���	�	��

����
�	��	����
���'

	�  
�������	�
����	�



������
��� �

�
� !����
���
��	�	������	��
���	
����
�����	��
���
��	���
���

���
��

��
����
	�
�
�����	��	���
���	�����	���	�� ����

� 

��
�	��
�	��
���������		�
����	��
��
�
��$ ����

�� #���
������
�	��
	��
������	�

�'

�� +�	���

�
���	�	�
��	���
���	��
�	���
��������
��*��
��
����	��	����	���	'

�� (
����

��
������
����
��'

�� &
����
�
��
��%2(!3'�4�	���'�(
���	�!��������(����
�0
�������	��

�������	
	��

��� �
�����	��	���
���	����
���	����
�����

�������	���
�������
����

���	�����
��
��
�
������	����
�� ����

� 

�� �������	��	��� �
����0
����	� ��	���	�
��	���0
����	� ��	����	���� 
�
�
���
�������
����
��� ���

�� !����
��
��
������5
��������	�
��5

�����������	���
����

��	6�
��	�����
�

�����
�	��
�	��
��������
�
����	��
��
�
��$ ����

�� *������
���	��
�	���
��������
��	��
�
��	��'

�� %
��
��	��

�����	��
�	����	�
���	�'

�� 0���
����
���
�	��
���
��*��
�'

�� &���
����	�
��'

�
���
�	��
�	��
���������		�
����	��
��
�
��$ ����

�� #�
�	��
���
������	�

�'

��  	�	���������	�	����
����
��
����	���
�
��'

�� 7����

���
����
��
������
��'

�� *��
�����	��������	��
�����
���'

	� �
�� 	�
�
���
��������
��*��
�'

�� !�����	���
�� 	�
�	���

����



��������	��

��� �� ������ �	��
�����

�����������
����������������������	�������������
��

������
��������������


��������������
������������� 
��


�� �	���	�� ������!�
�������"��������#���$�%�

���������
�����������	
������
��&��������� 
�


��������'�
��� �� �	��������	���������#��(����
����������

�
$�%�

�����������#��(����
��������

����#����������������������#����)����
�
��������������������������������

�	��*�+���������
$ 
��

�� %�

�������	��	����������������#��������������""���	��������#�����

����#��,�����������""� 
�


��� �� -�����	��� �	�� �����
���� ��� ��	��(��� ���������
�.��/#�����"�����#����
0�1'�����'�1'� 
�


�� %�

�����	��)��	�.��/#�����"���#����������	��/#������������
�.��/#����
��#����� 
�


'�
��� �� ��������������������

�� ��������������
�����
��� ��
���������"��	���
������ 
�


�� ��
�#
���
�� ����	������"���
��� ��(�������������	�(�
#��������	�������
���� -����������(�������
�(�  �������

P.T.O.

Total No. of Questions : 12] [Total No. of Pages : 3

[3864]-250
B.E. (Electronics)

ELECTRONIC MEASUREMENT
(2003 Course) (404209)

����������	
��
 ����������������
�����
���	����	����������������

�� �������	
�	
��	
��	��

����	������	��	���

��	��	������
�	������
�� ���
	 ��������	���
	 ��	 �����	��������	��
�������
�� �������	 
�	 
��	 ����
	 ����
�
�	 ����	������
 � !��	 ��	 ������
���
	 
�����"	 �����	 ����"	#������	 
���
�"	 ���

����
	 ��
��



��
���
��	 ���	 �
���	 
�����	 ��	 ��������

P1287



��������	
�����������������������������������������������

�����	����(�������2
���3�45�6
�

�
�3�78�9

�
�
�3�78�:

���3�45�;
�

�
�3�45�6 
�


��� �� ���
����������
�-�������'���

����
�����	����
�����'�
�������	�����
��������������
��� 
�


�� �	��������������������

����0��	��/#���#��������-'$�%�

������
��
�����������

�����	��<
��&�������������-'� 
�


'�
��� �� %�

�����	��(����#������#��������
�������������-'���
����������

����	�������������-'� 
�

�� �	�������	����������������������#�
��������'������#�
�0�������'$

�����������

�����	���
��&�������������#�
�0�������'� 
�


��������	���

�	� �� %�

���� ��������� �	�������������������
�,��=�..0����
�,��=�>������

���
�,�������-
����#�����
�,�������
�������������#���������������
-��������
����������
������������������	� 
��


�� ����� � �	�������������� ��

����.#��������
�-#

������������������
���
�,��� 
�


����������������������������'�
�
� �� �	�������������������
������-
����#�����
�,���$�-������	�����


�������

������%�

���������������	�������
��&��������� 
�


�� �������	��������������������������(�����	�������
��������������
�,���
�
������������������


������������������
�������������������������
�,���


�

�� �	��
������
����
�,������#��������	������#�������������$ 
�


��� �� ����������������������-�
���������������	��������#������� 
�

�� ������������	�����#��������?�����&����
�,��� 
�


����������������������������'�
������ ���
����-��
���?�����&����
�,�������(������?�����&����
�,����%�

���

�����������	�������������� 
�


�� �����������-������(���=�-�
����(��������
	���� �����������#������� ��
����#���������������� 
�




������ �	��������#��������� ���#�
� !����#���������$���������� ��������� �	�
���
����������(���#�
������#����������������� 
�


�� %�

����!%%%�4@@��#�����#��#�����������
� 
�


'�

������ �������������������������
#����������

������������#�������� 
�


�� ���
����.�"�����0�"��)�����

���#�#��� ���#�
�!����#�������������
�	������#����������.�"�����0�"$ 
�


�����

��������	
�����������������������������������������������



�����������	�
��
����
������ ������������	�����
���

�����
�����	
�
���


���
�������������
�������������	
�����
���
����

��������������

����������	
��
 �����������������
�����
���	����	����������������

�� ����������������� 
����	���!�	������������	��
"� ���������	�������	������	�����	
#��$���������������%������$		���
�� &�������'������
���$�������������(�������������
)� *�'
�����	�������'������������!
##�������
+� ,���	!�#	'�����������$#��-��#�����
#�-��	##����������-��#����	����%	�������#�
#��	�

������������$#������##	����
.� ���
����
���$#������-��!�����������

������

��������	��

��� �� ��������	�
�
���
�������	�������
��������
���������������	�������
�
���������������������
��������������	����
��
	� 
��

�� ����
������
��
������
��������

������������
������������������� ���
����������������������������������

��������
���������
������� 
��

!"

��� �� �#������ �	������������$%&� 
��
�� ��	� ����� ����� �	����� ����� ��� �
������� �
����'������ ����� ��
� ���

�	�����(��
�)�	��������������
����������������� 
��

��� �� ��	� ����� �� �������������� ������ �
��� ���
�	� ������ ��� ����� �
����
������������� �
����� �� ������
 ��� ����� ��� 
��� ����
������� ��������
*���
��
+� 

��

�� ������������
������������
��	(�����
������������
��	�
�� � 
��

!"

��� �� ��	�������
��������
�����������������#������������������
���������
������	����� 
��

�� �#��������	����
��������������
����������������������������������������
��
����������������������#������ 
��




�����	��
 	�	

��� �� �� �,������
�������&	������	���������
�	�����������	����(��������

�����(��
�����
�������
�����������������������������&	������	������������������	���
��
�	��������������#��	���������

��+���#�������������������������
�#������

��� -������
����������������.������ ������#���	��	������
�%�������
����������������� ���������
 (�����
��
��
���
������� �
�
�����������������(���������
������#���	����
�����"���������#���	
�� ��������
��������
�������������
�������������������	���������� �
,�������
�������������
�������������������������� ��,����
��
������
������������������� ������������
���(�����������

����������.��
��� ������������������
�����	��
/
������ ������ �	������	� ���� ��
��������� 
��
������������ %�� ��� �
������� �������%��	��(��������	��(�����������
����������

[9]

�� 0���������
���1	�����
�����������������
�����������
������������	����

���������&	������	�����������������	� 
��

!"

��� �� ��%���������
�������������������
��(����
��������
�.�����
��������	�����
�������
����(���������������
��������������������������������2��
���
�	������ ��� �������� �
���
� �������(� ��
��
�����(� ���� ������	��3�

�#�����(� ������� ���������������� ���� ��
������� ����� ���� ��������� �
����
�������������������������	�������������
�����
�.����� ,

�����������������
����������
�	�������	������
���������	������������
����
�����������
����&	������	����������������#�������������������������
�#���������	�

�������� 
��

�� ����
������������������&	������	���������
������ 

��
�� 0�������
�����
��� "������
�����
���� /�
�����
���������
����
�����
��� &
���������
	���
�����
�� 4
#����
	���
������

��������	���

�	� �� ��������	�
�
���
�������	�������������
�����#����������������������
�#������ 
��
�� -�������	���������������	�����
��� -�������������������������



�� �����������	��������������%����
��	�%���
�������,��������	������������
&	������ %�� �����
�������#������ ���� ����������������&	������	������
�����������
�%����
��	�%���
�������&	����������������� 

��

!"

�
� �� 4���������
�����������
����������������
�.����������
������5
�� ������������


��
��� ��������������
�������
�����������������
������������	���
�
������

�
�.���(����
���� ���


���������������
������������������

3�
����
��
��6�	����6��
�������������������
�(����21�������������
���
2�
���
������	���������������	������������������
�.������
����
���.
�����
��
 ��
��(����������27�����	�������
���������������������
�8
�
����������
�����
����������


�����	��
 	�	




�����	��
 	�	

�� ����������������
�������
�����������������������������
���������
�������������
�.������

��

����������
������	�
���	����
����
���
���������������������

��

�� 
��

��� %������	�������� ���������������
�.������

��

�������#����������

���

������ ������ ������� � ������ ����
��� ���� �	������
�������
�#������ 
��

��� �� ��	��
���#���������
��������������
�����	(�
�� (�
���
�����	(�����
�� ����
�����
���������
����������������� 
��

�� �%9%��������
��
�'�������
��������	����(������������������#����������
�����������( ����������
����������
	��
������#�������
����	� 
��

!"

������ ����������������
	����
���
�����	����������(�����(�
�� ����
����������
�����������������������������������������
������������ ���� 
��

�� �#��������	� �:�������	�"�� �� �	� ������� ��� �

������������� 
������� ��
����
��������������������������������������� 
��

������ ���������������������%9%�
�� � 
��

�� �%��&�:�,���
	� �8
��������� ����
����������
����������� ����
��� ��

����
�����������	������������
�����������(��������
������
�����	�����
����
����������������������
 �����������������
������������ ����
���

������#������������������
�������������
��� 
��

!"

������ �
�������
������������4�8
���������	���(�:����'�������	���(�����
������
�����
��	��	����
���
�����%9%����������	������������� 
��

�� ;����-������������4���	�����8
���������%���
�������%����
��	���������
��
����������8
������ 
��

����



Total No. of Questions : 12] [Total No. of Pages : 3

[3864]-409

B.E.

NETWORK AND INFORMATION SECURITY

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Attempt any three questions from Section - I and three questions from
Section - II.

2) Figures to the right indicate full marks.

3) Draw neat diagrams wherever necessary.

4) Make suitable assumptions wherever necessary.

SECTION - I

Q1) a) Explain the basic security concepts. How the individual components

of the system are identified for analysis. [8]

b) Explain the ISO Security Architecture. [8]

OR

Q2) a) What are typical phases of operation of viruses or worms? How do the

worms propagate? [8]

b) Explain Man-in-Middle attacks and Reply attacks with suitable

example. What are different security measures to control these attacks?

[8]

Q3) a) Enlist and explain the principles of Public Key Cryptosystem. [8]

b) Enlist and explain three threats associated with user authentication over

a network or internet. [8]
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OR

Q4) a) Explain basic arithmetic and logical functions used in MD5 and SHA-
1 operation. [8]

b) Enlist HMAC design objectives and explain HMAC algorithm with
structure. [8]

Q5) a) What is triple encryption? Explain meet-in-middle attack in DES with
suitable example. [9]

b) Explain different type of attacks addressed by message authentication.[9]

OR

Q6) Write short notes on : [18]

a) Digital Signatures.
b) Kerberos.
c) Trusted systems.
d) Elliptical curve cryptography.

SECTION - II

Q7) a) What is the purpose of the X.509 standard? How is an X.509 certificate
revoked? [8]

b) What are key components of VPN? Discuss various security issues
concern to VPN. [8]

OR

Q8) a) What services are provided by IPSec? Explain various application of
IPSec with examples. [8]

b) What are key components of VPN? Discuss various security issues
concern to VPN. [8]

Q9) a) What protocols comprise SSL? What is the difference between SSL

connection and SSL sessions? [8]

b) What are different types of Intruders in the system? Explain with

examples. [8]
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OR

Q10)a) List and define the principle categories of SET participants. [8]

b) List and explain the techniques used to avoid guessable password. [8]

Q11)a) What is OS hardening? Explain the concepts of Honey pot with suitable

illustration. [10]

b) Explain the difference between Packet filtering router and Stateful

inspection firewall. [8]

OR

Q12)Write short notes on any three : [18]

a) Email Security.

b) Smart Card Security.

c) WiFi and WiMax Security.

d) Advanced Encryption Standard.

����

��������	
 �



��������	��
���
������������ ���������	��
����
�����

����������
	
�
�
���������

��������	
����	��
�������


������������

T���������	
��
 �����������������

�����
���	����	����������������

�� ��������������
����	��� �	�������	�!�������������
����	��� �	�������	�!���
"� ���������	�������	������	�����	
#��$���������������%������$		���
�� &�������'������
���$�������������(�����������)�
*� +���	 �#	'�����������$#��,��#�����
#�,��	##����������,��#����	����%	�������#�
#��	�

������������$#�������##	����

�����

�������	
	�

��� �� ������	
��

���

��
����������
����
�	�
�����
���	�
����� ��


�� �������
��

�������	�

��
����
��
����
��������
�	
���	�
�
���	� ��


��

��� �� ����
��

��

���	
�������
������
�

��	���
�
�	
����	�
�
���������
����� 
��


�� �������
��

!������
��	����	
��
�����
���	�� ��


��� �� ������	
��

�������
��
�

��	���
�
�
���
��
����	�
���	�
������
����
�
�������


�����
� ��


�� ������	
�	
�
����
��

�������
���
���	�
����
��
�
�
����	� ��


��

��� �� ������	
���	�
���
��
��
�����	
�	�
���	�
	�	�
� ��


�� "
���	�
������
��
��
�

��
���
�
���
�����
����
��
�����
�	!��!
�
����
��

#����
	�
����
��
�
�����$
��	�
	�
�$
��
��
�
���	�
%���
�
���
�
�����&
�
����
�
�	�
���
������
�������
��

�������
��
�

��	���
�
�
���
��
����	�
����
������� ���


��� ����
��

!������
����

��
���
	��
�	
��
�����
�	�������
������	
�	�
���
����

���
�
��
���
	�
����
	
��
��������� ���


��

	
�
�




���������� �

�
� ������	
 ��

�������
 �	�
 �
��	����
����
��
�������
�
 �
#���
�
 ���
 ����
��
���	�� ���


�������	
	��

��� �� ������	
	�����
���

��'
� ��


�� (�!

��

�
�����
��
������
���

���
����	�� ��


�� ������	
����
�
	�
�
�����
��
���

��'�	�� ��


��

��� ����

�����
	��
�
�	
)

�� *��	���������	
��
������
�	
���
��	
� ��


�� +��

 ��������� ��


�� +���	�
���
����
�
���� ��


��� �� ������	
��	��

����	�
�	�
�����

����	�
�
���������	�
����
����
	
��
�������� ���


�� ������	
��'�	�
��
�
	��������
����
�	�
��

�
��
��!������	 ��


��

���� �� (�!

��

�������������	
��
�����
�	�

�����	
��

���	����
$
��	��������	
�	�
�����	�
��
�
	��������
����� ���


�� ������	
�������
�������
�������
���!

���
��

��	� ��


���� �� ,�	���
�
��

	
�����
����	
�	
����
�
�
���	

��

���	����
�
!�����	
�	�

��
��
�
 ���

 ���
 
���
����!����
-��
 
���
����!���
 ��

 ���


 
������
�
��.��.��
��

��!
	
���	�
��

������ ��


�� /0"1�+2
��
�
����
��
����
��
����
���
���
	�

�����	� ��


�� ����
��
�����
�	�
���
��
��
��
���
�	
,+3
	
������� ��


��



���������� �

���� �� ����
��
�����
�	�
���
��
��
��
���
�	
,+3
	
������ ��


�� ������	
������
�	�
�����

��
����

!
��
�� ��


�� ,�	���
�
��

	
�����
����	
�
����
�
�
���	

��

��������
����� ��


����



��������	��

��� �� ���������	��
��
�������
���
��
���	���������	���	������
�����	���	���	����
������
���
��	������
��� 
��

�� �
�����	������
��	����	�	����
�����
���	�����
������������� �!��	�
"#$���
%��� 

��

��� ����
������������
�������	��
�����
����
������	��������
���
������

����	�����
��
�������	�	�������
�� 

��

��� ������
�����&���'��
��(��������������������	�����������
����������	���
��������
��������

����	�)	��� 

��

��� �
����	�����*

�� )��������
���
�'�	��	��
� 
��

�� +�
����� ���,��
����
� 
��

�� -%�
�
���� 
��

�����������	�
��
����
����� ������������	�����
����

����������
����� ����	
���
�����

�����������	
��������
�
������
������

����������	
��
 �����������������

�����
���	����	�����������������

�� ������������������ 
����	���!�	������������	��

"� ���#�����	������#	������	�����	
$��%��#����������������������#���%		���

�� &�'
�����	�������'������������!
$$�������

(� )���	!���������%$��������$����	������$�
$��	������$$	#���

*� ���
����
���%$�������#����+�������������

�����

,���-�



���������� �����

��������	���

��� �����
�	������������	�
���	���	�������	��
��
�����.�%���������
����
�����
�
��
�
���	������	�������	������������	��
��	���
���	�
�� 

��

��� �
�����������
���	�����	�	������
��	�����
�����
�����/����"����	��
�0����
&
 �	��������	���
���	�
�� 

��

�	� �������������� ��
�� ��� ��

�1�� �����
�	���� ���� �	� ����
����	� ����
� ��

��
�������	�	������
����	���	���������	��� 

��

�
� �
�����������
���	�����	���
��������
�������
���
�	������������

���	�����	���

�� /����
������
��
����	�� 
��

�� '�	��
�����	�
�#����
��� 
��

�� "�����������	����
�����������	���������
	���� 
��

����



�����������	�
��
����
����� ������������	�����
���

�����
����	
������


�������������������������������
����������	��
���
�
��

��������������

����������	
��
 �����������������

�����
���	����	����������������

�� ���������	�������	������	�����	
��� ���������������!������ 		���

"� �������������#
����	���$�	������������	��

�� %�&
�����	�������&������������$
���������

'� (�������&������
��� �������������)�����������*�

+� ,���	$����	�-!�	&����� �������
���	��������	����

.� ���
����
��� �������/��$���������*�����������*����������

������

��������	��

��� �� ������	��
������
������������������������������������ 
��

�� ����������	������������������������ 
��

��� �� ������	��
������
�����������������������	���� 

�

�� ��������������������	��������������	������������������ 

�

��� �� �����������������	����������������� 

�

�� � �������	���	����������!������������������ 

�

��� "������	����������������������# 
���

�� 
$�������������������������

�� ���������!��	����

�� 
�����������
�������������������

�� ��!��������������������

�� %������������������

�� ����������������!������




�
���	��� �

�������	��

��� � ������$��	���������!��	����!��������	������������	���� 
�
�

��� "��	������������������!�� �������	���������������	���&���������������������������

���

�	� �� �������������� �������'(�����!��������
����� 

�

�� � ������������������������!��	������������������� 

�

�
� "������	����������������������# 
���

�� %����� �	�������������!�����������'(��������

�� ����������������������������������

�� '(������)��������

�� (���������������������������������

�� *�������������!����

�� (�����������'�������

����



��������	��
���
������������ ���������	��
����
����

�����
��	
��
�
���

����
���������
������������
����������	
��
���������
��
���������	
��
���

��������������

���������	
��
� ����������
������

��
������
�
��
��������������
�

�� ��
���
��
�������
�
����
�
�
�
� ��!�������������
�"������!

�
�

#� �

����
����! ������������$�������

��%�

�� &�������'���
���
��!�������������$�������

��%�

������

�������	
	�

��� �� ������	
 ��

 ���
 �����������
 ��	
 ��
 ��������
 �	
�	�����������
������������� ��
�

�� �������
�	��������	
�����
�	�
������
�����
�����������
������������ ���
� 

��� �� !���
"��		#�$
"�	%#�
�	�
&�	����#�
������'������	
�������
'��
(�������
)��������� ����

�� !���
�	�
�
�
����������	�
�'
(�������
(�������	%� ���

��� �� *���
 ��
+����������
,�����������$
������	

���
�	
�������
�'
�����
+����� ���

�� ������	
�	���	��
"��
����	%

���
������
�������� ���
� 

��� �� *���
��
���
	��
�''���
�'
-���
�	�����	%
����	�.��/
�������

���
�	
�������� ���

�� �������
�������
������	�
��0�����
!���
&�0���
��������	
�	�
���������	
����	�.���� ���

��� �� ���

�	�
������	
���
������������
�'
)������ ��
�
�� ������	
�	
������
�	��	�
1�������%�
��	����
�	�����		�����	
2��
��3

����
�	
,����
����������� ���
� 



������
��
 �

�	� �� ������	
��������
1�����
�������������	
��%������
'��
+�1�
���������������
�
�� �������
���
������
�	
����%	�	%
4������0�	%
)�������� ���

�������
��

�
� �� ��''���	�����
-������
�������
�	�
��%����
�������
1���������������
*���
���
���
���������
���������������
�'
���
���������
��	�������	%
��
1������������	%/ ��
�

�� ������	
���
������������
�'
�51
(�
��6
���������� ���
� 

��� �� 5���'��
 ����������0�
 ���
����������
 �������
 �	�
 ��������
 �������
�������
����
����
���	
��%%�����
��
����

���
���
��������
)����	�
�	
���
����	��%��
�	�
�������	��%��
�'
����
������
��
��������
���
������	��
���	%
��������
������
������
����
�	
��������������
�������

����
�� *���
���
1��������
1�������/
������	
�	
����'� ���

��� �� *���
���
���
��7��
������
��	'�	��
��
1������������
���%�����	%/
+����'�
���
�����������
�������	�
�������	%��� ���

�� *���
��
+�	����	���
�	�
,��	����	���
1����%�
�����	%
�	
��������
���%�����	%/ ���

� 
��
� �� ������	
�	
������������
�'
�
�������
�������������
���������� ���

�� *���
��
������
������
���%�����	%/
������	
�	
������� ���

���� �� *���
���
���
���������������
�'
(�������
��%�������
'��
1��������������/���
�� *���
���
���
�������
���'����	��
��������
'��
���
��������
��%�������/���
�� )����	�
�	
(�������
�	
+�����
������
������� ���

� 
���� �� *���
���
���
������
�	
1�������������
�������	%
+�����/
�������
�	

������� ��
�
�� *����
�
	���
�	
2�����)������	%
(�����%��� ���

����



��������	��

��� �� �������	 
��	�
�����	��	����
���
����	������
���
���	���	
�����
���
���
��
�	���
	����
��� 
��

�� ���
	��	���	����	��	������
�	
��
��
�
�	��
���	���	
���
���	
��
��
�
�
��
����	�����
�	��
�	
��
���	��
��
���	���	��
���	��
��
���� 
��

 !
��� �� ���
	��	�������

��	��
��
����	�������	��	��
���	��
�	�������
�	����
���
��

�� ��
�	
��	����	��	
��	����

���	�"�������
	��
���
�	�������	�����
����

��	�����
��
���	���	�	����	����	��
��
���� 
��

��� �� �
�
�	
��	�"��
���	
�	�������
�	
��	���������� 

�
�� �#$
��� �#!
���� �#%
��� ����	&&�

�� '
��	
��	��(	������
��	%����	
��	�
�
����	��

�	��	
��	������
�	����
�����
���	���	
���	��
�
���	��
	��
���	��(� 

�

 !
��� �� '
��	������
	����	�����	�������
	�
�����
��	����	�����	���	�������	��
�

�������
�	����
��� 

�
�� )��	��	�����
���	��������
	��	����	��	�	���������	���������
����	�������

��
����	��
*���	��	����	��������
� 

�

P.T.O.

Total No. of Questions : 12] [Total No. of Pages : 2

[3864]-252

B.E. (Electronics)

BIOMEDICAL ELECTRONICS

(2003 Course)

����������	
��
 ����������������

�����
���	����	����������������

�� �������	
�	
��	
��	��

����	������	��	���

��	��	������
�	������

�� ���
	 ��������	 ���
	 ��	 �����	 ��������	 ��
�������

�� �������	 
�	 
��	 ����
	 ����
�
�	 ����	������

P1298



��������	�













































�

��� �� �������	
��	������
	��	���
�
��
����
����	��
�	�������
�	����
��� 

�
�� ���
	��	���	����	��	��
���
	����
�
���	���
���	�������	
��	���	����

����
�
���	���
��	��
�	
��	����	��	���
	����*	����
��� 

�
 !

��� �� �������	���	
��	
����	��	��
����	������*�
�	��	��
���	��
�	�������
�
������
��� 

�

�� '����
��
��
�	��
����	'�	���	+�	�����
����
�
��	�������	
��	�������
�	��
���

������	
��	���
����
���� 

�

��������	���

�	� �� �������	
��	�����	���
���
�
	��
�	�������
�	����
��� 
��
�� '���
���	
��	��
*���	��	����
���
�
	��
�	
��	����	��	���
	����
��� 
��

		 !
�
� �� '
��	
��	��
���
	����
��	���	�������	
���
	���
�
���	��
	�����
�
���	��

�� ����	 �������
��� 
�
��	� 

�
�

���� ����
����
� 
��
�� ,���	
��	�����
��
	��
���	��	����	����
����	�������	���	���	��	��
����
��

��� �� ���
	�
�	
��	�����
��
	
����	��	�-(�	�������	
��	�
�����
�	
�	��
��
�
�-(� 

�

�� '�����	
��	α, β, θ, δ����	ϑ ��
���
���� 

�
																												 !

������ ���
	�
�	
��	�����
��
	��������
�	��	���

��	��
����	���
���	�������
��	��
���� 

�

�� '
��	
��	������
��	����
��	��	��	��(	��������	�������	
��	�����
��

����*�	��	��
���� 

�

������ �������	
��	�����	�
���	
�"��
��	
�	��
�	����
	����� 

�
�� (���	
��	�����
����	��
����	!���	����
	���	)�.,�	����
� 

�

 !
������ �������	 
��	���
�
���	��	/.!��	-������	��
�	 
��	����	��	���
	����*

����
��� 

�
�� �������	
��	�
��������	��	-!&�	)��	����	��	-!&	������
	��
*�� 

�

�����



��������	��

��� �� ���������	�
���
���������������	��
��
���
��������������	���
	������������
��	
��	�������
�����	��
�����������������������	�
���
������ 
��

�� ����
��	����������������	������������	����������	���
���������	�
���
������
��
��������������
���� 
��

��� �� ��
����� �������������� ��� ��	������� ��� 
������������� ��� �����
����������!
����������
�������"�������	�
���
������
������ 
��

�� ��
������������������"���
	���	�
���
����������
����������� 
��

��� �� ��
��������������	�����������������������	����
��� ���������#����
��� �

�
�� �	���������������"������
��� ��	������	�����#����
��� ���������� ����

�!
�
������	�!
�	��� 

�
�� ��
����� ����
	���
������ ��#��������� ��������� � ���
���� ��	� ����#� ��

���
��� � 
��

��� �� ��
����� ���������
�����
�
��� 	�����$�����	�� ���� �����	���������	��� ��
����
����� �
�
���	���%�$	������"�������	�
������	�����
����� �
�
���	����
��

�� ���&���	������������������������������	�������������
��	��������'���
����
���������	��	�!
�	����������������	��� 
��

P.T.O.

Total No. of Questions : 10] [Total No. of Pages : 2

[3864]-6

B.E. (Civil)

AIR POLLUTION (Elective - II)

(1997 Course)

����������	
��
 ����������������

�����
���	����	����������������

�� ������	
��	�
���	���������	����	�
��	��������

�� �������	��	���	���	��������	������	��	�������	��	���
�
��	������

 � !�
�	 ��
"�
��	����	 ��	 ��
��	�����#��	������
���

$� %�"����	 ��	 ���	 ��"��	 �����
��	 ����	�
����

&� '��	 ��	 ��"
�������	 �
����(	 �����	 ����(	)������	 ��
���(	 ����������	 ������
�
����
���	 
��	 ���
�	 �
����	 ��	 
�������

*� ������	 ����
���	 �
�
(	 ��	 ������
���

P1299



������������������������������������������������������	

��� $	�������	�����������()�"�*�	���� 
���
�� $����	������� 	���
�� *"
����������	�����
�� &�
���������������������

���������
�� )����
��	�����������"������������

��������	���

��� �� �	���������� �#�������� 	����"�������� �������	����
����� ������	#�� 

	����
������ 	����"�������� �������	� 
��

�� �	�����������#�������������	��+������,	���
�����	�(�+,���$�����	�����
������� ����������������� �������+,% 
��

�	� �� ����
���������#����'�
	����
��'�����	���������������
��������������"������
��
������������ ����������������� �������"������ 
��

�� ��
�������������������
��� ���	�
���
���������	����!
�
�������$��������
���	�!
�	�����������������������	���������� �����	����!
�
����% 
��

�
� �� $�����������	�����������
����)���������%���
����������������������
��		"�� ��
������)��$�����	�������������������������)�% 
��

�� ��
�������	��
�������������������
�������	�
���
����� 
��

��� �� ��
�������
	���'�����������������	���������
	�
���
����� 
��
�� $������������
���
������ %���
���������	������������	�
���
���������	��

������!
�� 
��

����$	�������	�����������()�"�*�	��� 
���
�� -� ������	�
�� .���	��������	�
���
����������
	������������
����
�� )�	�
���
���������
�� /� �����
������
��	�

�����



SECTION - I

Q1) a) Differentiate between separate and combined sewerage system. [6]

b) Determine the size of a circular sewer for a discharge of 600 lps running
half full. Assume S = 0.0001 and n = 0.015. [6]

c) Write a short note on Drop Manhole. [4]

OR

Q2) a) Explain how treatability index helps in deciding the type of treatment.[6]

b) The BOD5 of a waste has been measured as 650 mg/l. The rate constant
is 0.12. Determine ultimate BOD and 3 day BOD at 27°C. [6]

c) Define : [4]
i) B.O.D. and

ii) COD

Q3) a) Discuss the following zones of a stream which is undergoing self
purification. [6]
i) Zone of degradation.

ii) Zone of active decomposition.

iii) Zone of recovery.

iv) Zone of clear water.
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b) Give the Streeter-Phelps equation and explain each term in the
equation. [6]

c) Write short note on Oxygen sag curve. [4]

OR

Q4) a) Design the screen chamber of an ETP to treat a peak flow of 80 mld of
sewage.

Assume inclination of bars 45° with horizontal, Size of bars :
10 mm × 70 mm; 10 mm dimension facing the flow, clear spacing
between bars as 50 mm and the velocity through the screen as
0.8 m/sec at peak flow. [6]

b) Design a grit chamber for the following data : [6]

i) Maximum flow : 20 mld

ii) Specific gravity of particle : 2.65

iii) Diameter of particle to be removed : 0.2 mm and above

iv) Average temperature : 20°C

v) Flow through velocity : 0.23 m/sec

vi) Width of grit chamber : 1.2 m

vii) Freeboard : 0.3 m

viii) Space for sludge accumulation : 0.25 m.

c) What is the difference between preliminary and primary treatment of
wastewater? [4]

Q5) a) Explain activated sludge process. What are the advantages and
disadvantages of activated sludge process? [6]

b) Design an activated sludge process for following data : [12]

i) Municipal wastewater flow rate = 10,000 m3/day

ii) BOD of settled effluent = 150 mg/lit.

iii) BOD of treated effluent = 5 mg/lit.

iv) Yield coefficient, Y = 0.5 kg/kg.

v) Endogenous decay coefficient, kd = 0.05 d–1

vi) MLSS, X = 3500 mg/lit.

vii) Return sludge solids concentration, Xr = 15,000 mg/lit.

viii) Mean cell residence time, θc = 10 days
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Determine :

1) Volume of reactor.

2) F/M ratio.

3) Volumetric loading rate.

4) Oxygen requirement.

5) Recycle ratio.

6) BOD removal efficiency.

OR

Q6) a) Design a high rate trickling filter using N.R.C. equation for following
data : [10]

i) Sewage flow = 10 Mld.

ii) Recirculation ratio = 1.5

iii) BOD of raw sewage = 150 mg/lit.

iv) BOD removal in primary clarifier = 30%

v) Final effluent BOD desired = 30 mg/l.

b) Compare the conventional trickling filter and high rate trickling
filter. [8]

SECTION - II

Q7) a) Write the design steps required for oxidation pond. [6]

b) Explain algae bacteria symbiosis. [6]

c) What is the difference between oxidation pond and aerated lagoon?[4]

OR

Q8) a) What is the principle involved in the design of oxidation ditch? [6]

b) Write about constructional details and design criteria of oxidation
pond. [6]

c) How the detention period of oxidation pond is estimated? [4]

Q9) a) Design a septic tank for a hostel housing 200 persons. Also design the
soil absorption system for the disposal of the septic tank effluent, assume
the percolation rate as 1500 minutes per m, L/B ratio = 4 and
De-sludging period = 1 year. [10]

b) Draw a neat figure of septic tank. Show plan, sectional elevation with
baffle walls, inlet outlet positions in detail. [6]
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OR

Q10) a) Draw a neat figure of unlined soak pit filled with broken brickbats.
Explain its working. [6]

b) What are the advantages and disadvantages of anaerobic treatment?[6]

c) How does the anaerobic digestion works? [4]

Q11) Draw a flow diagram for treatment of wastewater and write characteristics
of wastewater for any two of the following industry. [18]

a) Sugar industry.

b) Dairy industry.

c) Paper and pulp industry.

OR

Q12) a) Explain any one method of hazardous waste treatment. [6]

b) What is waste minimization? Write classification of waste minimization
techniques. [6]

c) Explain Ignitability and toxicity in hazardous waste. [6]
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SECTION - I

Q1) Describe borehole environment with the help of a neat sketch. Explain
how does borehole environment influences on (a) various types of logs
and (b) quality of log data. [15]

OR

Explain important resistivity logging methods with the help of neat
sketches. [15]

Q2) Describe two important Density Logging Tools. [15]

OR

Explain how will you evaluate the quality of cementation. [15]

Q3) Write notes on any four of the following : [20]

a) Logs used to measure geometry of borehole,

b) Temperature Log,

c) Induction Logs,

d) Self Potential Log,

e) Logging problems in deviated wells,

f) MWD.
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SECTION - II

Q4) Outline the procedure for determination of water saturation using logs.[20]

OR

Write notes on any four of the following : [20]

a) Planning of logging surveys,

b) Cross Plots,

c) Detection of over pressures,

d) Perforation,

e) DST,

f) Radioactivity detectors used in logging.

Q5) a) What is production logging? List important tools and the kind of data
obtained from these tools. [10]

b) Interprete the log given in figure 1. [5]

Figure 1. for Q. 5 b.
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OR

Write notes on any two of the following : [15]

a) Mud logging,

b) Core Analysis,

c) Magnetic Resonance Technology in Formation Evaluation,

d) Importance of Clay Analysis in Formation Evaluation.

Q6) How will you recognize various depositional environments using log
derived data? Draw sketches to explain. [15]
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[3867]-1174

S.Y.M.Arch. (Arch. Conservation)

AC313:CONSERVATION POLICIES & PRACTICES

(2008 Course) (Sem. - III)
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Total No. of Questions : 12] [Total No. of Pages : 2
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B.E. (Civil)

ADVANCED CONCRETE TECHNOLOGY (Elective - II)
(2003 Course)
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B.E. (Mechanical Engineering)

ENERGY MANAGEMENT

(402050) (2003 Course)
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SECTION - I

Q1) The following table gives results of dry sieve analysis and liquid limit
(WLL); plastic limit (WPL) of six samples. Classify soil as per I.S.
classification and state for which work each is most suitable. [18]

Sample     Sieve size & % retained Uniformity WLL WPL
Coefficient

75µ 1.18 mm 2.36 mm 4.75 mm C u

A 10% 5 2 – – 55 20

B 10 5 2 60 – 55 20

C 28 60 5 2 3 – –

D 28 60 5 2 7 – –

E 8 10 8 60 7 – –

F 8 60 8 – – 55 40

OR

Q2) State the criteria in connection with dry sieve analysis results and
consistency test results, which should be satisfied, so as to classify the soil
as

GP SW MI CI SC GM
State, for which work, each of above soil is most suitable. [18]
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Q3) Explain with suitable diagrams. (Any Four) [16]

a) Inter particle attractive forces.

b) Inter particle repulsive forces.

c) Flocculated structure.

d) Dispersed structure.

e) Structure of montmonillonite.

f) Structure of Kaolinite.

OR

Q4) a) Explain difference between the assumptions made in theory of earth
pressure by Rankine and Coulomb.

b) 4 m high retaining wall is inclined at 20° to vertical, and is back filled
with sandy soil with an angle of internal friction of 30°. The wall has
angle of wall friction of 10° and earth behind the retaining wall is
inclined at 15° to the horizontal. Determine :

i) Co-efficient of active earth pressure.

ii) Active earth pressure.

iii) Direction and point of application of earth pressure.
[16]

Q5) a) 6 m steel sheet pile is embeded in sandy soil for 2 m, to serve as
FIXED END. A tie bar is provided at 1 m from top. Draw resulting
following :

i) Pressure Distribution Diagram.

ii) Bending Moment Diagram.

iii) Deflection Diagram.

b) Solve question No. 4 (b) GRAPHICALLY.

c) Solve question No. 4 (b) GRAPHICALLY, considering following
change :

“....... earth behing retaining wall is inclined at 30°, instead of 15° to
the horizontal.”

[16]

OR
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Q6) a) Answer the following in connection with Geo Textiles :

i) State 4 functions of Geo Textiles.

ii) Draw sketches illustrating arrangement made in field, to achieve
the four functions.

b) Draw neat sketch of vertical reinforced earth retaining wall. Explain
how length and cross sectional area of reinforcement is designed.

[16]

SECTION - II

Q7) a) Explain with sketches, how you will model :

i) Elastic deformation.

ii) Newtonian deformation.

iii) Yield stress deformation.

b) Explain following in connection with consolidation of clayey soil :

i) Primary consolidation.

ii) Secondary consolidation.

iii) Creep.
[18]

OR

Q8) Explain the following with suitable graphs : [18]

a) Combining yield stress and elastic stress in series.

b) Combining Newtonian stress with Elastic stress in parallel.

Q9) Discuss the following with suitable sketch : [16]

a) Impact type machine foundation.

b) Label various components of the foundation. State function of each
part.

c) Explain points to be observed while designing the foundation.

OR
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Q10) Explain the following in connection with machine foundation : [16]

a) Explain how natural frequency is found out.

b) Explain difference between frequency and amplitude. How later is
calculated?

c) Explain relation between permissible bearing capacity by :

i) Static load.

ii) Dynamic load.

State and explain relation between the two.

Q11) a) In connection with sand drain and blanket explain the following :

i) Labelled sketch showing plan and section.

ii) Principle, procedure and precautions.

b) In connection with Dynamic consolidation explain following :

i) Line diagram to explain technique.

ii) Method.

iii) Applications.

iv) Limitations.

[16]

OR

Q12) a) Draw grain size distribution curve, showing different types of soils
Label curves. Indicate on the same curve, 6 different methods suitable
for soil improvement.

b) Discuss any three methods of soil improvement.

[16]
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Total No. of Questions : 12] [Total No. of Pages : 4

[3864] - 113

B.E. (Civil)

EARTHQUAKE ENGINEERING

 (2003 Course) (Elective - I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

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

3) Figures to the right indicate full marks.

4) IS 456, IS 1893, IS 13920 are allowed in the examination.

5) Neat diagrams must be drawn wherever necessary.

6) If necessary, assume suitable data and indicate clearly.

7) Use of electronic pocket calculator is allowed.

SECTION - I

Q1) a) What are earthquakes. Explain the various causes of it. [9]
b) Explain how earthquakes are measured. [8]

OR

Q2) a) Explain plate tectonic theory. [9]
b) With neat sketches explain the different types of waves generated by

an earthquake. [8]

Q3) a) Derive the equation of motion for a damped free vibration of a SDOF

system. [9]

b) A cantilever of length l has a mass M attached to its free end. Find the

frequency of lateral vibrations in the lateral plane. [8]

OR

�����������������
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Q4) a) For the system shown in Fig. 4 a, find the mass m such that the system

has a natural frequency of 10 Hz. Take k1 = 2000 N/m, k2 = 1500 N/m,

k3 = 3000 N/m and k4 = k5 = 500 N/m. [9]

b) Explain transient and steady state response. [8]

Q5) Obtain the natural frequency and mode shapes for different modes for the

system shown in Fig. 5. [16]

OR

Q6) Calculate the natural frequency and mode shapes for a three-storied single

bay building with uniform stiffness of columns in each storey. Take

m1 = m2 = m3. [16]

SECTION - II

Q7) Calculate the seismic forces for the building shown in Fig. 7. The building

is located in Zone V. The frames are spaced at 4 m c/c. [18]

�������		� 




OR

Q8) Design a shear wall for a 10 storied building with the given details [18]

Storey No. 1 2 3 4 5 6 7 8 9 10

Storey
5 10 30 80 140 200 360 500 700 850

shear (kN)

• storey height – 3.2 m

• length of shear wall – 6.5 m

• seismic weight of building – 55 × 103 kN

• axial load on the wall – 2.85 103 kN

• the building is loacated in Zone V

• materials – M20 grade concrete and HYSD bars of grade Fe 415.

Q9) What is ductile detailing of members. Explain the same for RC beams as

per the provisions of IS 13920. [16]

OR

Q10)A rectangular column of size (350 × 650) mm carries a load of 1700 kN

and a moment of 1800 kN m along its major axis. Design the column

footing and sketch the details of reinforcement. The SBC of the soil may be

taken as 220 kN/m2. [16]
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Q11)Explain the following terms : [16]
a) Torsional irregularity.

b) Vertical irregularity in buildings.

c) Weak storey.

OR

Q12)Write short notes on : [16]
a) Tuned mass dampers.

b) Retrofitting of buildings.
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SECTION - I

Q1) a) What are essential equipments needed for thermal energy generation?
How they are interconnected? Explain with neat sketch. [10]

b) What is grid? How it works? [6]
OR

Q2) a) Whether Nuclear Energy is safe source of energy? Explain the basic
technique of Nuclear Energy generation? [10]

b) Explain Solar Energy generation as Natural Source of Energy
generation. [6]

Q3) a) What is the importance of Boiler in Power Plant? How are they
classified? Draw the neat sketch of any one boiler. [9]

b) Explain the construction of pulverized fuel fired water tube boilers.
Also show Air and Flue gas paths for it. [9]

OR

Q4) a) Explain coal mill temperature control scheme in Thermal Power Plant.
[9]

b) Explain combustion control (Main steam pressure control) method in
detail. [9]

Q5) a) Why the vibrations measurement is essential in turbine? How it is
measured & controlled? [8]

b) Explain frequency & power measurement method with neat
drawing. [8]

�����������	�
��
����
������ ������������	�����
����

��������	�
����� ����	
��
�	�	����

���������	
��	�
�
��	
�
��	
��������������������

����������	
��
 �����������������

�����
���	����	�����������������
�� ���������	�������	������	�����	
��� ���������������!������ 		���
"� #�������$������
��� �������������%�����������&�
�� '�$
�����	�������$������������(
���������
)� ���
����
��� �������*��(���������&�
+� ����,
����	��������	�!
��	�&�

�����

-���.�



���������� �����

OR

Q6) a) What is Turbine Automatic run up? Why it Occurs? How it is
controlled? [8]

b) What is meant by Grid coordinated operation of power plant? How it
is done? [8]

SECTION - II

Q7) a) How a water turbine differs from steam turbine? How its speed
regulation is achieved? [8]

b) What is the need of Waste heat recovery boiler in gas Turbine Power
Plant? Explain its construction & working. [8]

OR

Q8) a) What are various types of coolants used in Nuclear Plant? Explain the
control of chain reaction. [10]

b) What is the role of Surge Tank? Why its level control is must? Explain.
[6]

Q9) a) Explain in brief the basic architecture of DCS system used for power
plant. [9]

b) Draw the control room layout for Power plant. Explain its features.[9]
OR

Q10) a) What is significance of Boiler Regulations? Who prepares it? Write
detail note on it. [9]

b) Explain role of electrostatic Precipitators in Pollution control. [9]

Q11) a) Explain the phenomenon of Tidal energy generation. [8]
b) Write note on Baggase Fired Boilers. [8]

OR

Q12) a) What are Hydrogen cells? How much energy it generates? Explain its
working. [8]

b) What is the criterion for wind power generation plant? Explain its
working. [8]
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SECTION - I

Q1) a) Explain what are different ways of measuring the running time of an
algorithm? [8]

b) With the help of an example, explain the general strategy/method that
can be applied for analyzing the efficiency of Recursive and non-
recursive algorithms. [10]

OR

Q2) a) Prove by contradiction : There are infinitely many prime numbers.[8]
b) Prove by mathematical induction on the integer n such that m = 2n.[8]
c) State and justify whether the function : 100n + 6 = O(n) is CORRECT

or INCORRECT. [2]

Q3) a) Write an algorithm for Merge Sort algorithm. Draw the tree structure
of the recursive calls made. [8]

b) Explain the concept of Divide and Conquer technique and explain its
three major variations. [8]

OR

Q4) a) Write a greedy algorithm to solve the knapsack problem and prove : if
p1/w1 ≥ p2/w2 ≥ ........ ≥ pn/wn, then Greedy knapsack generates an
optimal solution to the given instance of the knapsack problem. [8]

b) Find an optimal solution for the following knapsack instance
n = 7, m = 15, (p1, p2, .... p7) = (10, 5, 15, 7, 6, 18, 3) and (w1, w2, .....
w7) = (2, 3, 5, 7, 1, 4, 1) [8]
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Q5) a) Explain how dynamic programming method can be used for
formulating k-stage graph. [8]

b) Define the Traveling Salesperson Problem. Solve the TSP problem
using Dynamic programming where the edge lengths are given as :

0 10 15 20

5 0 9 10

6 13 0 12

8 8 9 0 [8]

OR

Q6) a) Consider a complete graph of 4 nodes, where the vertices are vi for i
between 1 and 4 and the weight of an edge (vi, vj) is i + j. Obtain a
minimum spanning tree for the graph. What is the time complexity of
your algorithm? Discuss. [8]

b) Write Greedy Algorithm for sequencing unit time jobs with dead lines
and profits. [8]

SECTION - II

Q7) a) What are the constraints that must be satisfied while solving any
problem using backtracking? Explain briefly. [6]

b) Explain how branch and bound method can be used to solve knapsack
problem? [6]

c) Write an algorithm to solve the knapsack problem. [6]

OR

Q8) a) Explain in detail Control Abstraction of LC-Search. [6]

b) Write an upper bound function for 0/1 knapsack problem. [6]

c) What is n-Queen’s problem? Generate the state space tree for n = 4.[6]

Q9) a) Prove that : any depth-d, size-n combinational circuit with bounded
fan-in can be simulated by a p-processor CREW algorithm in
O(n/p + d) time. [8]

b) Explain with a neat diagram Randomized-list-Prefix Parallel algorithm
for performing prefix computations on a linked list of n = 9 objects.[8]

OR
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Q10) a) What is satisfiability problem? Prove that CNF - Satisfiability reduces
to Directed Hamiltonian Cycle. [8]

b) Write an algorithm to find the sum of n-elements of a complete binary
tree. What is the time complexity of this algorithm? [8]

Q11) a) Prove, if L1, L2 ⊆ {0, 1}* are languages L1 ≤p L2, then L2    p implies
L1     p. [8]

b) Prove that vertex cover problem is NP complete. [8]

OR

Q12) a) The Hamiltonian circuit problem for directed graphs is polynomially
transformable to the Hamiltonian circuit problem for undirected graph.
Prove that the problem of determining whether there is a Hamiltonian
circuit in an undirected graph is NP complete. [8]

b) Consider the following search algorithm :

j = any value between 1 to n

If (a[j] = x) then

print “Success”;

else

print “Fails”

Is this algorithm non-deterministic? Justify your answer. [8]
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SECTION - I

Q1) Design an open web (castellated beam) for a span of 15 m. The dead load
coming on roofing is 750 N/m2 and live load on the roof is 2000 N/m2.
Cut the section at 45° and adjust the section such that overall depth of
section should not exceed 900 mm. Assume f

y
 = 250 MPa. [25]

OR

Q2) Select suitable configuration of the truss and determine the maximum
compressive and tensile force in the leg at the base for a 50 m microwave
antenna tower is to be built near Mumbai. The terrain at the location is a
level ground. It has to carry a 3 m diameter hemispherical antenna disc at
the top. [25]
a) the width at the top of tower = 3.2 m
b) weight of platform at top = 1 kN/m2

c) weight of railing at top = 0.25 kN/m.

d) weight of ladder and cage = 0.6 kN/m

e) weight of antenna disc and fixture = 10 kN

f) self weight of truss = 6 kN/m

g) Terrain category II and class of building B
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Q3) Two channel sections without bent lips 200 mm × 50 mm and 2.5 mm
thick are connected with webs to act as beam. The effective span of a
simply supported beam is 8 m. The beam is laterally supported throughout
its length. Determine the maximum uniformly distributed load inclusive of
self weight which can be supported by the beam. Assume f

y
 = 232 N/mm2

and I
x
 = 2 × 390.307 × 104 mm4. [25]

OR

Q4) The bottom chord tension member of a roof truss is subjected to an axial
pull of 450 kN. A differential chain hoist arrangement is attached to the
bottom chord and gives a point load of 50 kN at the centre. The length of
the member between panel points is 5 m. Design the section consisting of
two unequal angles with long legs kept back and turn upward. Also design
the connection. Assume f

y
 = 250 N/mm2. [25]

SECTION - II

Q5) Design an exterior panel of size 5 m × 5 m of a flat slab with suitable drop
to support a live load of 4000 N/m2. The slab is provided with floor finish
of 1000 N/m2. The floor system is supported by columns of size
500 mm × 500 mm. Floor to floor distance is 4 m. Use M

20
 grade of

concrete and Fe
415

 grade of steel. [25]
OR

Q6) Design an intz type water tank of capacity 8,00,000 liters. The height of
staging is 10 m up to bottom of tank. The bearing capacity of soil to be
taken as 200 kN/m2. Wind pressure intensity is 1.8 kN/m2. Use M20 grade
of concrete and Fe415 grade of steel. [25]

Q7) Design a counterfort retaining wall for the following data. [25]
Height of wall above ground level = 6 m
Safe bearing capacity of soil = 160 kN/m2

Angle of repose = 30°
Unit weight of soil = 16000 N/m3

Spacing of counterfort = 3 m
Coefficient of friction between soil and concrete = 0.5
Use M20 grade of concrete and Fe415 grade of steel.

OR

Q8) Design simply supported circular slab of 6 m diameter, subjected to service
live load of 3.5 kN/m2 and floor finish of 1 kN/m2. Use M20 grade of
concrete and Fe415 grade of steel. [25]
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SECTION - I

Q1) a) A wet gas reservoir is producing 30 STB / MMSCF of condensate
production at an API gravity of 50. The separator gas has a gravity of
0.7. Calculate the gas gravity of reservoir gas. [10]

b) Draw the graph of viscosity, cg, Bg versus pressure and explain. [6]

Q2) a) Pick the correct answer: [5]
i) In the transient flow regime’s equation:

1) Time is a parameter.

2) Time is not a parameter.

3) Time is a parameter sometimes, but not always.

4) All of the above.

ii) At any given time in the producing life of a reservoir, the fluid
flow regime may be characterized by:

1) Either a) transient, b) natural depletion, c) constant state

2) Either a) transient, b) water influx, c) pseudo-steady state

3) Either a) transient, b) pseudo-steady state, c) steady state

4) Either a) steady state, b) inflow performance, c) transient
state

5) All of the above
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iii) Darcy’s equation corresponds to:

1) Laminar flow in porous media

2) Turbulent flow in porous media

3) Laminar and turbulent flow in porous media

4) All of the above

5) None of the above

iv) The non-Darcy flow coefficient accounts for the non-Darcy effects
due to turbulence. Where do you think these effects are most
dramatic?

1) They are never dramatic during the gas flow of a reservoir

2) They are most dramatic at the outer boundary of the reservoir

3) They are most dramatic at the near-wellbore region

4) None of the above

v) For using a conventional vertical well IPR equation for a vertical
fractured well purpose, what would you change

1) Nothing

2) r
w
 and r

e

3) rw has to be substituted for equivalent wellbore radius rw

4) bottomhole flowrate is replaced by surface flowrate

5) None of the above

b) Explain all the constants in the Gas metering equation. [11]

Q3) Given data:

a. Pr = 5100 psi

b. r
e
 = 2100 ft

c. h = 30 ft

d. k = 15 md

e. r
w
 = 0.45 ft

f. Sp.Gr = 0.7

g. s = 0

h. Reservoir Temperature = 200 deg F

Calculate the inflow performance relationship curves using the pressure
squared method. Take p

wf
 values from 0 to 5000 psi, with an increment of

1000 psi. Assume that the flow is in pseudo-steady state. [18]
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Q4) For the well with the following parameters; depth of 5790 ft, gas gravity is
0.6, Pts = 2300 psia, and average temperature of the flow string is 117 F.,
Gas flow rate = 5 MMscfd, D = 2 inches, Twf = 160 F, Ttf = 83 F,
Ptf = 2122 psia, Length of tubing = 5700 ft, well is vertical. State your
assumed values clearly and only do one iteration to find the flowing bottom
hole pressure, and temperature and static bottom hole pressure. Tpc = 358 R,
Ppc = 672 psia, f = 0.015, z = 0.82. [16]

SECTION - II

Q5) a) Name six conditions to promote gas hydrates.

b) Draw the process diagram for glycol dehydration and explain the design
considerations.

[16]

Q6) Calculate the flow capacity of the pipeline using the three approximations
of single phase gas flow in a horizontal pipeline, if the following data is
given: [18]

a. P
1
 = 550 psi

b. P2 = 250 psi

c. T = 95 deg F

d. L = 100 miles

e. D = 10 inches

f. Specific gravity of gas = 0.65

Q7) a) Find the horsepower required with and without intercooling when
compressing 16,000 cfm of natural gas, k = 1.28, measured at 60F
and 14.7 psia from atmospheric pressure of 14.4 to 125 psig. Inlet
temperature is 70F. Allow a 4% discharge at each stage. [10]

b) Explain in detail a two stage compressor cycle. [6]

Q8) Write short notes on: [16]

a) Pipeline efficiency and Transmission factor.

b) Liquid Unloading.

c) Gas hydrates.

d) Two phase flow.
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SECTION - I

Q1) a) Solve the following L.P.P. by Simplex method. [11]

Max. Z = 3x
1
 + 5x

2
, s.t. x

1
 ≤ 4, 2x

2
 ≤ 12, 3x

1
 + 2x

2
 ≤ 18 & x

1
, x

2
 ≥ 0.

b) Form the dual of above & write values of dual decision variables from
primal final table. [5]

c) Do the RHS ranging for 3rd constraint of primal. [2]

OR

a) ‘Mathematics of OR is mathematics of optimization’ - Explain. [3]

b) Explain Big-M method of solving L.P.P. [6]

c) Explain sensitivity analysis in L.P.P. w.r.t. addition of new variable. [2]

d) Define the following w.r.t. L.P.P. [4]

i) Feasible region

ii) Redundant constraint

iii) Degenerate solution

iv) Slack variable

e) Sketch the graphical solution for alternate & unbounded solution. [3]
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Q2) a) Solve the following transportation problem for minimization. [10]

To a
i

2 7 4 5

3 3 1 8
From

5 4 7 7

1 6 2 14

b
j

7 9 18

b) Write the L.P. form of Transportation problem. [3]

c) What is a meaning of sub-optimal solution for ‘travelling salesman
problem’? [3]

OR

a) The Captain of a cricket team has to allot five middle batting positions.
The average runs scored by each batsman at these positions are as
follows.

Batsman↓ Batting Positions

II III IV V VI

P 40 40 35 25 50

Q 42 30 16 25 27

R 50 48 40 60 50

S 20 19 20 18 25

T 58 60 59 55 53

i) Find the assignment of batsmen to positions which would give
the maximum number of Re. runs. [5]

ii) If it is decided to give 4th position to ‘P’, how the decision is
going to change? [5]

b) What are trans-shipment problems? How they are solved? [4]

c) Write mathematical expression for assignment problem. [2]
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Q3) a) Find the sequence that minimises the total time required in performing
the following jobs on three machines in order ABC. Processing time
in minutes is given below: [7]

Jobs → I II III IV V

M/C A 8 10 6 7 11

B 5 6 2 3 4

C 4 9 8 6 5

b) Derive the basic EOQ formula with inventory cycle sketch. [6]

c) Define: [3]

i) Reorder level

ii) Buffer stock

iii) Average inventory level.

OR

a) Mention any six optimality criteria in sequencing problems. [6]

b) Discuss the concept of service level & its use in probabilistic inventory
model. [3]

c) Find the optimal order quantity for a product for which the price breaks
are as follows. [7]

Q Unit cost (Rs.)

0 < Q < 600 Rs. 10/-

600 < Q < 750 Rs. 9.25/-

750 < Q Rs. 8.75/-

SECTION - II

Q4) a) State the advantages of simulation. [4]

b) A dentist schedules all his patients for 30 min. appointments. Some of
the patients take more or less time than 30 min. depending on the type
of dental work to be done. The following summary shows the various
categories of work, their probabilities and time needed to complete the
work. Simulate the dentist’s clinic for 4 hours starting from 8.00 am &
determine average waiting time for patients as well as dentist. [12]
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Random nos. → 40, 82, 11, 34, 25, 66, 17, 19

Category Time required (min.) Probability of category

Filling 45 0.40

Crowning 60 0.15

Cleaning 15 0.15

Extraction 45 0.10

Check up 15 0.20

OR

a) Discuss the replacement policy for items that fail suddenly. [4]

b) State the limitations of simulation. [3]

c) Two functionally identical machines P & Q are available in market
with no scrap value. Machine P costs Rs. 12,000/- & its annual cost is
Rs.400/- in 1st year, progressively increases by Rs.100/- in next 2 years,
then by Rs.200/- in next 2 years & finally by Rs.300, 400, 600 & 800
in subsequent years. Machine Q costs Rs. 13,000/- & annual cost is
Rs. 200, 350, 550, 750, 1000, 1300, 1800, 2400 & 3000 from year
to years. If worth of money remains constant, which is better choice, P
or Q? And in that case, what should be the replacement policy? [9]

Q5) a) On an average 96 patients per 24 hours day require the service of an
emergency clinic. Also on the average, a patient requires 10 min. of
active attention. Assume that the fascility can handle only one
emergency at a time. Suppose it costs clinic Rs. 100/- per patient treated
to obtain an average servicing time of 10 min. and that each minute of
decrease in this average time would cost the clinic Rs. 10/- per patient
treated. How much would have to be budgeted by the clinic of decrease
the average size of queue from present 4/3 patients to 1/2 patients?[9]

b) Mention the costs involved in queuing theory. Sketch cost-service level
tradeoff. [3]

c) Discuss Column & Row Dominance. [4]
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OR

a) Write LP form of the following game from view point of player B. [6]

B

4 1 –3

A 3 1 6

–3 4 –2

b) North & South Korea armies are at war. N Korea has 2 air bases, one
of which is 3 times valuable than other. S Korea can destroy an
undefended air base, but it can destroy only one of them. N Korea can
also defend only one of them. Find the best strategy for N Korea to
minimizes it’s losses. [6]

c) Explain Kendall’s notations used in queuing models. [4]

Q6) a) A small project is composed as follows -

Activity 1-2 1-3 1-4 2-5 3-5 4-6 5-6

Lowest time 1 1 2 1 2 2 3

Medium –"– 1 4 2 1 5 5 6

Highest –"– 7 7 8 1 14 8 15

i) Draw the Network & show C.P. [3]

ii) Find expected duration & variance of each activity. [4]

iii) What is relative probability (compare to expected duration of
project) of project completion two days latter than expected? [2]

b) A small project has following data.

 Activity 1-2 1-3 1-4 2-4 2-5 3-6 4-6 5-6

 Time  Normal 6 8 5 3 5 12 8 6

 (Week)  Crash 4 4 3 3 3 8 5 6

 Cost penalty/
 Week (Rs.)

2400 2700 1500 — 1200 6000 1500 —
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The cost of completing all activities in normal time is Rs.2,00,000/-
without overheads or indirect cost, which is Rs. 4,900/- per week.
i) Identify critical path, find out normal duration & normal cost for

project. [4]

ii) Find out optimum duration & minimum cost for project. [3]

iii) Calculate total float for activity 2-5. [2]

OR

a) A project data is given below.

Activity 1-2 1-3 1-4 2-5 2-6 3-7 4-8 5-9 6-9 7-8 8-9

Duration 2 2 0 2 5 4 5 6 3 4 6

Man Power
5 4 0 2 3 6 2 8 7 4 3

requirement

There are 11 persons employed on this project. Carry out approximate
man-power levelling so that the fluctuations of work force requirement
from day to day is as small as possible. [15]

b) Discuss Fulkerson’s rules for numbering the events. [3]
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Total No. of Questions : 10] [Total No. of Pages : 3

[3864]-30
B.E. (E & TC)

ADVANCE POWER ELECTRONICS
 (1997 Course) (404185)

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

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

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

SECTION - I

Q1) a) What are phase controlled converters? Explain with circuit diagram &

W/F’S, working of 3φ semiconverter with R-load. Deduce the equation

for o/p voltage. [10]
b) Justify why p.f is poor in FCC compared to HCC. [3]
c) What is the effect of ‘L

s
’ on converter o/p? Explain. [3]

Q2) a) What are inverters? Explain with circuit diagram & W/F’S working of

3 φ VSI with 180° conduction mode feeding star connected resistive

load. [10]
b) Why PWM inverters are preferred over sq.wave & quass-sq.wave

inverters? Justify. [6]

Q3) a) What are resonant converters? Explain with circuit diagram & W/F’S

working of ZVS resonant converter. [8]
b) Compare linear, switched mode & resonant converters. [4]

c) What is SMPS? Explain in brief. [4]
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Q4) Write short notes on any three : [18]

a) UPS.

b) ΣMI/EMC.

c) ZCS.

d) Harmonic ellimination technique.

e) ASCSI (3φ).

Q5) a) Explain with circuit diagram & W/F’S working of 1φ Half controlled

converter bridge with RL-load. [8]

b) Explain with circuit diagram & W/F’S working of triac based power

controller ckt with applications. [8]

SECTION - II

Q6) a) What are DC motor performance parameters? Explain in brief. [4]
b) Explain with circuit diagram & W/F’S, working of single phase full

controlled converter with highly inductive load. [8]
c) What is regenerative braking in DC motors? Explain. [4]

Q7) a) What are dual converters? Explain with circuit diagram & W/F’S,
working of 1φ dual converter operating with highly inductive load.
Derive equation for (icr) circulating current. [10]

b) Compare Circulating & non-circulating mode converter. [6]

Q8) a) What are DC- to DC converters? Explain with circuit diagram &

�������	
��
���
������������
	����
�����
�����
���	
�������
�������

b) Justify, why choppers are preferred over phase controlled converters

for power control application. [6]

Q9) a) What are AC-drives? Explain with block diagram speed control technique

of 1φ I.M by using 
f
V  method. Comment on T

q
 & speed characteristics.

[10]

b) Explain braking mechanisms in I.M. [6]
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Q10)Write short notes on (any three) : [18]

a) Brushless DC motor.

b) Stepper motor drive.

c) DC current sensing & speed measurement techniques.

d) Reversible drives (chopper based).

e) Protection circuits for DC/AC motors.
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Total No. of Questions : 12] [Total No. of Pages : 4

[3864] - 138

B.E. (Mechanical)

KINEMATIC ANALYSIS AND SYNTHESIS

 (2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer three questions from Section - I and three questions from Section - II.

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

3) Neat diagrams must be drawn wherever necessary.

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

5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Derive formulas for the degree of freedom of planar and spatial

mechanisms. State the limitations of these formulas. Give one example

of an exception to the above formula. [8]

b) Explain the following concepts with examples : [8]

i) Equivalent linkage.

ii) Kinematic Inversions in Planar Mechanisms.

OR

Q2) a) Explain Grashoff’s Criterion of relative motion in a planar four bar

mechanism. [6]

b) Explain the terms ‘Mechanical Advantage’ and ‘Transmission Angle’

with reference to a four bar mechanism. Obtain an expression for the

mechanical advantage, stating the assumption made, if any. [10]
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Q3) Crank O
2
 A rotates at 1 rad/s in clockwise direction. Given O

2
 A = 2 cm,

AB = 8.5 cm, BC = 7.5 cm, CD = 5.25 cm, O
5
C = 7 cm, O

2
O

5
 = 7 cm. The

line of action of slider D is at a perpendicular distance of 5 cm from point
O

5
. Use the auxiliary point method to obtain the velocity and acceleration

of any one point on link BCD. Refer fig (1). [16]

OR

Q4) a) Explain the complex algebra method for displacement, velocity and
acceleration analysis of a Crank and slotted lever quick return
mechanism. Explain how the resulting equations are solved. [10]

b) State and explain Freudenstein’s theorem. [6]

Q5) a) State any two forms of Euler-Savary Equation and discuss their
significance and uses with reference to the rolling motion of the moving
centrode over the fixed centrode. [10]

b) Explain how Curvature theory is used in Synthesizing dwell linkages
to replace Cam-follower mechanisms. [8]

OR

Q6) a) Explain with neat sketch the Bobillier construction for drawing
inflection circle for motion of connecting rod with respect to frame in
a slider Crank mechanism. Show all construction lines. [10]
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b) Write note on any two : [8]
i) Ball’s point any its uses.

ii) Fixed and Moving centrodes.

iii) Hartmann Construction.

SECTION - II

Q7) Synthesize a 4 bar function generator to generate the function y = 1/x in the

interval 1 ≤ x ≤ 2 using pole method. Taking starting position of input link

as 45°, range of motion for input link Δφ = 60° and range of motion for

output link Δψ = 90°. Use three accuracy points with chebychev spacing.

[16]

OR

Q8) Synthesize slider Crank mechanism in which the slider displacement is

proportional to the square of Crank rotation.

2

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−
−=

−
−

sf

si

sf

si

SS

SS

φφ
φφ

where, starting positions of Crank and slider are φs = 45° and Ss = 8 cm
respectively. Also range for Crank rotation and linear displacement of slider

are Δφ = 60° and ΔS = 4 cm respectively. Use three accuracy points with

chebychev spacing. Use Graphical method. [16]

Q9) a) Determine the link lengths of a 4 bar linkage using Freudenstein’s

equation, that satisfies following specifications in one of its positions :

θ2 = 60° θ4= 90°

ω2= 5 rad/sec ω4= 2 rad/sec

α2= 2 rad/sec2 α4= 7 rad/sec2

Subscripts 2 and 4 represents input and output link respectively. The

length of the input link is to be unity. [10]
b) State and prove Roberts-chebychev theorem. [6]
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OR

Q10)a) Using complex number method, synthesize a four bar linkage that

satisfies following specifications in one of its position :

ω2 = 15 rad/sec α2 = 0 rad/sec2

ω
3
 = 6 rad/sec α

3
 = 85 rad/sec2

ω
4
 = 8 rad/sec α

4
 = –160 rad/sec2

Draw the mechanism obtained obove. [10]

b) Explain Double point and Symmetry of a Coupler Curve. [6]

Q11)a) Explain Transformation matrix method of displacement analysis of

spatial mechanisms. Obtain displacement relationship for Hooke’s joint.

[10]
b) Write a note on - Eulerian Angles. [8]

OR

Q12)a) Classify various types of Spatial mechanisms and mention their

applications. [8]
b) Obtain an expression for the transformation matrix relating two cartesian

frames which are translated and rotated with respect to each other.[10]
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