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

P1024 3864] - 109
B.E. (Civil )
ARCHITECTURE AND TOWN PLANNING
(2003 Course) ( Elective - 1) (401005)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 from Section I and Q.7 or 0.8, Q.9 or
0.10, Q.11 or Q.12 from Section I1.
2)  Write the answers on separate sheets for Section I and Section I1.
3)  Figures to the right indicate full marks.
4)  Assume suitable data, if necessary.
SECTION - |
Q1) a) Write a short note on qualities of an architect, giving suitable examples.
8]
b) What are the factors in architecture? Explain with examples. [9]
OR
Q2) a) Describe the features of Gothic Architecture in brief. [8]
b) Explain in briefarchitectural design aids. [9]
Q3) a) Explain how connectivity matrix influences the planning in case of'a 200
bed hospital. [8]
b) Explain various planning aspects for Neighbourhood. [9]
OR
Q4) a)  Write short notes on:
i)  Three magnet concept.
ii)  Garden City. [8]
b) Explain the role of Neighbourhood in urban planning. [9]
Q5) a) Mention the important aspects of Development Plan. [8]
b) Explain in detail contents of MRTP Act. [8]
OR

PTO.



Q6) a)
b)

Q7) a)

b)

Q8) a)

b)

Q9) a)

b)

Q10)a)

b)

Write a short note on. “Importance of ULC Act”. [8]

Differentiate between various settlements (small towns, medium towns,
large towns) in respect of population / ha, Land use , water supply in
plain and hilly areas as per UDPFI guidelines. [8]

SECTION - 11

‘Soft Landscape elements are effective tools for control of pollution in
urban areas’. Explain with neat sketches. [9]

Describe following landscape elements in detail.

i)  Outdoor lighting.

i) Indoor plants. [8]
OR

‘Hard landscape elements should harmonise with building fascad’
Elaborate with examples. [8]

Discuss the stages involved in preparation of landscape plan for a public
building on undulating terrain. [9]

Enlist different land uses. Discuss their compatibility in Development

Plan. [9]

Explain in detail:

i)  Origin and Destination survey.

i)  Hierarchy of Roads in town planning. [8]
OR

What is ‘Density’? Explain town planning methods for controlling

density. [8]

Enlist various surveys to be carried out for preparation of Development

Plan. Explain any two in detail. [9]

Q11)Write short notes on:

a)
b)
c)
d)

Data collection for D.P. using GIS techniques.

Remote sensing and its use in town planning.

Satellite imagery and their limitations in planning.

GPS segments. [16]
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OR
Q128 ‘Role of GIS in designing effective traffic management schemes.’

Elaborate giving examples. [8]

b) “Application of GIS for preparation of existing land use map of town’.

Explain in detail. [8]
Tkdkkd
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P1255 [3864] - 135
B.E. (Mechanical)
PRODUCT DESIGN & DEVELOPMENT
(Elective - I) (2003 Course) (402045)
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)  Figures to the right indicate full marks.
4)  Assume suitable data, if necessary.
SECTION - |
Unit - |
Q1) a) Explain product development versus design . [8]
b) Explain modern product development process. [8]
OR
Q2) Explain different types of customer needs. Discuss various need gathering
methods. [16]
Unit - |1
Q3) Explain product teardown process in detail. Explain force flow diagram with
suitable example. [17]
OR
Q4) a) Discuss Functional requirements versus constraints. [9]
b) What do you mean by product Architecture? Explain Integral & modular
Architecture. [8]
Unit - 111
Q5) a) Explain Brainstorming & memory maps in concept generation. [9]
b) Discuss directed search method for concept generation. [8]
OR
Q6) a) Explain generalised concept selection process. [9]
b) Explain the role of Failure modes and Effects Analysis in concept

embodiment [8]

PTO.



SECTION - 11

Unit - IV
Q7) a) Explain design for Assembly ( DFA ) guidelines. [8]
b) Discuss in detail manufacturing cost Analysis. [8]

OR

Q8) a) What are objectives of Design for Environment. Explain local & global
issues. [8]
b) Explain design for recyclability & design for remanufacturing. [8]

Unit - V
Q9) a) Define optimization & explain. Discuss Fundamental concepts in
optimization. [9]
b) Explain Pareto optimality in detail with suitable example. [8]

OR

Q10)Explain briefly.

a) Linear programming. [5]
b) Steepest descent method. [4]
c) Stopping criteria. [4]
d) Sensitivity Analysis. [4]

Unit - VI
Q11l)a) What is Prototyping? Explain uses of prototypes. [9]
b) Explainin detail * Design of experiments’. [8]

OR

Q12a Discuss in detail Quality design theory. [9]
b) Explain with neat diagram stereo lithography & selective laser sintering.[8]

sk
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P1040 [3864] - 143
B.E. (Mechanical)
INDUSTRIAL FLUID POWER
(2003 Course) ( 402049 )
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)  Answer three questions from each section.

2)  Answers to the two sections should be written in separate books.
3)  Neat diagrams must be drawn wherever necessary.

4)  Figures to the right indicate full marks.

5)  Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION - |
Q1) a) Discuss any six important properties of hydraulic fluid. [6]
b) What are the different seals used in hydraulic system. [8]
c) Explain the bypass filter with its merits and demerits. [4]
OR
Q2) a) Explain the difference between flared fitting and a compression fitting.[6]
b) Explain the sources of contamination in hydraulic system. [8]
c) Write a note on schedule number of standard pipe. [4]

Q3) a) Explain with a neat sketch the working of Radial piston pump with its

characteristics. [10]
b) What are the different accessories used in hydraulic systems? What are
their functions? [6]

OR

Q4) a) Explain the different type of accumulators used in hydraulic circuit. [8]

b) What are the functions of reservoirs? Draw a neat sketch of standard
reservoir by showing its internal and external features. [8]

Q5) a) State the advantages and disadvantages of meter -in circuit. [6]
b) Explain with neat sketch working of a counter balance valve and draw a
circuit showing its application. [10]

PTO.



Q6) a)
b)

Q7) a)
b)

Q8) a)

b)

Q9) a)

b)

Q10) a)

b)

OR
Classify direction control valves. [4]
Draw a neat sketch and explain the working of a sequence value.  [8]

Differentiate open centre and close centre valve position in direction
control valves. (4]

SECTION - 11

Classify different hydraulic actuators. [6]

A double acting cylinder is to be operated continuously to and fro. Draw
a hydraulic circuit without solenoid valves and explain the operation.[10]

OR

Explain the following terms with respect to hydraulic motor.

i)  Volumetric efficiency

i)  Mechanical efficiency

iii) Overall efficiency. [6]

Draw a regenerative circuit explaining its applications. [10]

A pneumatic cylinder is needed to press fit a pin in a hole. Design a
circuit diagram with a pre condition that while actuating, both the hands

of the operator should be engaged. [8]

Explain the purpose of quick exhaust valve in pneumatic system with a

circuit. [8]
OR

Explain working of a filter, regulator and lubricator (FRL) unit used in
pneumatics with the help of a sketch. [8]
Draw typical circuits of different speed regulating methods used in
pneumatic circuits. [8]

Q11) A press requires a flow rate of 200 litres/min for high - speed opening and
closing of the dies at a maximum pressure of 30 bars. The work stroke
needs a maximum pressure of 400 bars, but a flow rate between 12 and 20
litres/min will be acceptable. The circuit uses a dual pump and an unloading
valve. Draw the circuit. Calculate the discharges reguired for high pressure,
low- volume pump and high - volume, low pressure pump. Also calculate the
power required and power saved instead of an equivalent single pump. [18]
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OR

Q12)A machine slide is moved by a cylinder. The motion required is as follows:

a) Initially the cylinder moves against a load of 2.5 kN till it reaches the
workpiece at a speed of about 1.5 m/min.

b) The speed drops down to about 0.5 m/min as soon as the load increases
to 12.5 kN.

c) Thereturn motion is against a load of 2.5 kN. A meter out circuit is used.
Draw a circuit which will fulfill these requirements. Select different
components you have used in the circuit from the given data. Mention
ratings of the components in case it is not available in the given data.[18]
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2. Pressurs Gauge :
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T
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Gy 310 78 7%, T -
9. Cylinder-(Max Working Presware-110 bar }
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kkknn
[3864] - 143 -4-




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

P1141 3864] - 155
B.E. (Mechanical S/W)
TRIBOLOGY
(2003 Course) ( Elective - IT) (402063 )
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer 03 questions from section I and 03 questions from section I1.
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 -1
UNIT - |
Q1) a) What are the different parameters which affect viscosity of 0il? Discuss
in brief'. [6]
b) State physical and chemical properties of Lubricants. [4]
c) An Oil of viscosity of 50 cP and relative density of 0.9 is used for
Lubrication convert the viscosity into Centistokes, SUS and Pascal
second units. [6]
OR
Q2) a) Explain modes of Lubrication. [6]
b) What is role of additives in lubrication? What are different additives
used in lubricating oils? (4]
c) Discuss in briefthe role of tribology in industry. [6]
UNIT - 11
Q3) a) Derive Archard’s equation for volume of adhesive wear with assumptions
made. State Laws of wear using above equation. [8]
b) Explain Ferrography technique for measurement of wear. (4]
c) Enumerate the factors affecting wear. [4]
OR

PTO.



Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

What is mean by:- [6]
i)  Contact area / contour area of contact.

i) Real area of contact.

iil) Apparent area of contact.

Explain the following theories of friction :- [8]
i)  Coulomb’s classical theory.

ii)  Electrostatic theory of friction.

iii) Tomlinson’s theory of molecular attraction.

Explain stick - slip oscillations. [2]
UNIT - [
Derive the Renold’s equation — [10]
0 op| o op } oh
h® + h® = —6uU — Wi -
% { ax} dy { Ix U Ix with usual notations.

State the assumptions made in the equation. Show the axial and radial
pressure distribution in the bearing.

Explain Boyd-Raimondi’s method for analysis of Hydrodynamic Journal

Bearing. [8]
OR

Derive an expression for pressure ‘p’ around a short journal bearing of

length L as — [10]

0= AnCesing E—yz _ -
RC3(1 t 2COS 9)3 4 with usual notations.

Following data is given for a 360° Journal bearing: [8]
Journal diameter =50 mm
Bearing Length =50 mm
Radial load =3.2kN
Journal Speed = 1490 rpm
Radial Clearance =0.05 mm
Oil viscosity =25cP

Assuming that the total heat generated in the bearing is carried away by
the total oil flow in the bearing , calculate —

i)  Minimum oil film thickness.

ii)  The coefficient of friction.

iii) Flow requirement in litre/ min and.

iv) Power lost in friction.
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B s o [ ) (3] (e

0.1
0.2
0.4
0.6
0.8
0.9
0.97
1.0

1.0 oo (85) oo n 0 —
09 133 795 264 337 0150  0.540
08 0631  74.02 128 359 0280  0.529
0.6 0264 6310 579 399 0497 0484
04 0121 5058 322 433 0680 0415
02 00446 3624 170 462 0842 0313
0.1 00188 2645 105 474 0919 0247
0.03 0.00474 1547 0514 482 0973  0.152
0 0 0 0 0 10 —

Table I : Dimensionless Performance Parameters for full journal bearings with

side flow .
SECTION - 11
UNIT - IV
Q7) a) Derive relation for flow rate of lubricating oil and load carrying capacity
for a Circular step Bearing with neat sketch. [8]
b) Two reservoirs are connected by a slot 20 cm wide, 0.3 mm thick and

Q8) a)

b)

30 cm long. The reservoirs are filled with oil of 105¢P. The pressures in
the two reservoirs are 10 bar and 3 bar respectively. Determine the quantity

of oil flowing. Assume relative density of 0.8. [8]
OR

Discuss different types of energy losses in hydrostatic bearings & derive

an equation for the same. [8]

The hydrostatic step bearing consists of six pads as shown. Neglecting
the flow over corners of each pad can be approximated as a circular area
of outer and inner diameter of 500 mm and 200 mm resp. The total thrust
load is 900 KN and the film thickness is 0.15mm. The viscosity and
density of the oil are 30 cP and 0.9 gm/cc resp. The specific heat of the
lubricant is 2.09 KJ/kg °C. If the shaft is rotating at 720rpm, calculate.

i)  Supply pressure,

i)  Lubricant flow rate,

iii) Frictional power loss,

iv) Pumping power loss and,

v) Temperature rise. [8]

[3864] - 155 3.



Q9) a)

b)

Q10)a)

b)

Q11)a)

b)

Q123

b)
c)

2160

OFRO), ™
I8y

UNIT -V
Derive equations for load carrying capacity and time of approach for a
rectangular plate near a plane under hydrostatic squeeze film Lubrication.
[10]
Explain merits, demerits and applications of Gas bearings. [6]
OR

Explain the mechanism of squeeze film lubrication. Where does it occur?

8]
Two parallel plates 3 cm long and infinitely wide are separated by oil of
viscosity 0.6 Ns / m? and are approaching each other. If a load of 30 KN
per meter width is applied, what will be the film thickness after one
second? Initial film thicknessis 25 &« m. [8]

UNIT - VI

Derive an expression for load carrying capacity of Rayleigh step bearing
which has entry zone gap of h  over a length of B, and exit zone gap of

h, over a length of B | and sliding with a velocity of U. [10]
[h—lz 1.87 and 21 = 2.588 }
h 0 B 0
Discuss the mechanism of elasto - hydrodynamic lubrication and give its
applications. [8]
OR
Write a short note on (Any Two) :- [6]

i)  Plastic bearing materials.
ii)  Sintered Metal bearings.
i) Biand Tri metal bearings.

Explain different types of gaskets and oil seals in brief. [6]

Explain different patterns of oil grooves in case of sliding contact

bearings. [6]
Tkdkd
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Total No. of Questions : 12] [Total No. of Pages :2

P1043 [3864] - 171
B.E. (Production)
PRODUCTION MANAGEMENT
(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 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 -1
Unit - |
Q1) a) What are the duties of production manager in modern manufacturing
industry? [8]
b) Explain the concept of concurrent engineering. [8]
OR
Q2) a) Define clearly production and production management. Discuss scope
and objectives of production management. [8]
b) Explain briefly the historical development of production and operation
management. [8]
Unit - 11
Q3) a) Discuss the factors considered while selecting location for an foundary
plant? [8]
b) Explain unit load concept in detail. [8]
OR
Q4) a) Define plant layout with its types and explain the situation when this
problem arise in industry. [8]
b) What are the different principles of material Handling? Explain any three

in brief. [8]
PTO.



Q5) a)

b)

Q6) a)
b)

Q7) a)
b)

Q8) a)
b)

Q9) a)

b)

Q10)a)

b)

Ql1)a)
b)

Ql2q)
b)

Unit - 11
What are the different manpower forecasting techniques? Explain any
two in brief. [9]

Explain when management has to go for PIP (Productivity Improvement
programme)? Explain different internal factors that affect enterprise

productivity. [9]
OR
Explain in detail the concept of capacity in industry. [9]
Explain long term and short term capacity strategies. [9]
SECTION - 11
Unit - IV

Explain in brief the evolution of WCM - World Class Manufacturing.[8]

Compare emerging business trends in information age with industrial

age. [8]
OR

Explain manufacturing excellence through value added manufacturing.|8]

Explain with block diagram Gunn’s model of World Class

Manufacturing(WCM). [8]
Unit - V

What is work Authorization and control in industrial maintenance? Explain

in brief. [8]

Explain different types of maintenance. How the performance of

maintenance function is evaluated. [8]
OR

What is TPM - Total Productive Maintenance? What are the objectives

of TPM? [8]

What are the different factors considered while estimating maintenance

costs? [8]
Unit - VI

Explain the concept of walk through energy audit. [9]

Explain the responsibilities of industrialists towards Environment and

Ecology. [9]

OR
Discuss Green production (Sustainable manufacturing) in brief. [9]
Explain what is Lean Manufacturing? [9]
Fdkd
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P1051 3864] - 181
B.E. (Production)
CAD/CAM/CIM
(2003 Course)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Attempt one question from each unit from each section - 1& section - Il
2)  Answers to the two sections should be written in separate books.
3)  Figures to the right indicate full marks.
4)  Neat diagrams must be drawn wherever necessary.
5)  Assume suitable data, if necessary.
SECTION - |
Unit - |
Q1) a) Perform the following transformation if the co-ordinates of the vertices
of the square are A(2,2), B( 2,6),C(6,6),1D(6,2) [8]
i)  Scale the square by factor =2 in x & y direction.
i) Rotate the scaled square about A by 45° in counter clockwise
direction.
b) Give an example of surface modelling and show it’s disadvantages. How
these disadvantages are overcome in solid modelling. [8]
OR
Q2) a) Write a note on - [10]
i)  Image writing methods.
i) Homogeneous Transformation.
b) Draw the sketches and write the equations for the primitives used in

solid modelling. [6]

PTO.



Q3) a)
b)

Q4) a)

b)

Q5) a)
b)

Q6) a)
b)

Q7) a)

b)
Q8) a)
b)

Q9) a)

b)

c)

Unit - 11

What is FMS? Discuss the FMS based on flexibility criteria. [9]
Explain with neat diagram CNC & DNC along with their characteristics.|[9]
OR
Explain different drive system in CNC. State G and M code used in
CNC programming along with suitable example. [9]
Explain the different elements of FMS. Draw layout arrangements in
FMS. [9]
Unit - 111
Explain any two module based on manufacturing for CIM. [8]
Write note on - [8]

i)  CIM data files.
i) MRP - I and its in put and out put reports.

OR
Explain the role of computer in production management system.  [5]
What are advantages of AGVS over the other material handling system?
What is meant by automated storage and retrieval system. [6]
Explain the robot configuration. [5]
SECTION - 11
Unit - 1V

Draw neat sketches and label it and write down the highlights of it’s[8]

i)  Solid based curing.

ii)  Steriolithography.

Explain with neat sketch a fused deposition method of RP. [7]
OR

State and explain characteristics of a product manufactured by RP. [7]

Explain how a product manufactured by a laminated object manufacturing
techniques. [8]

Unit - V
Explain the concept of Group technology along with their advantages.
Also explain how it should be implemented in manufacturing company.[8]

State and explain the various types of boundary conditions used in
Engineering problems. [7]

Write a note on cellular manufacturing. [5]
OR
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Q10)a)

b)

Ql1)a)

b)

Q124

b)

Consider the bar shown fig no. 1. Determine the nodal displacement,
element stresses and reactions —

Assume E =200 X 10° N / mm?.
A =150 mm* A = 50 mm®. [12]

A N
! A, 20 KN

LAY

3NN

l?ij-bb-l

Group - technology manufacturing cell can be classified into.

i)  Single machine cell.
i)  Group - machine layout.

i) Flow line design.
Draw simple line sketches to indicate above system and name their

important elements of the system. [8]
Unit - VI

What is concurrent engineering? Explain its importance in today’s

manufacturing era. [7]

Explain IBM model with neat sketch and data, work flow integration in
it. [8]

OR

Explain the scope of integration of CIM model of Digital Equipment
Corporation (DEC). [7]
Explain the concept of “Design for Quality” and its effect on various
stages of design and manufacturing. [8]

hkhk
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P1144 [3864] - 241
B.E. (Electronics)
COMPUTERNETWORK
(2003 Course)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer any 3 questions from each section.
2)  Answers to the two sections should be written in separate books.
3)  Neat diagrams must be drawn wherever necessary.
4)  Figures to the right indicate full marks.
5)  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 - |
Q1) a) Explain the following for LAN. [10]
i)  Topologies.
i) Wired & Wireless LAN.
i) Hidden and Exposed station problem.
b) Distinguish between broadcast and point - to - point Communication.|[8]
OR
Q2) a) Explain the design issues of any three. Layers of OSI - Model. [10]
b) Distinguish between OSI and TCP / IP. [8]
Q3) a) Compare the performance of various transmission media used for data
communication. [10]
b) Explain GEO and MEO comparing their applications. [6]
OR

PTO.



Q4) a)

b)
Q5) a)
b)

Q6) a)
b)

Q7) a)
b)

Q8) a)
b)

Q9) a)
b)

Q10)a)
b)

Ql1)a)
b)

Q12)a)
b)

Explain the network components. [9]
i)  Switches.

i) Modem.

iii) Hub.

Explain the various switching techniques used for data communication.|7]

State and explain the protocols for collision avoidance. [10]

Explain the sliding window protocols. [6]
OR

Explain the framming controls. [6]

Explain the frame - formate for IEEE 802.3. [6]

State and explain DQDB. [4]

SECTION - 11

Explain the Bellman ford algorithm in detail. [6]

Explain how number of switches affects the routing. [10]
OR

Differentiate virtual circuit and datagram services. [6]

In a network using a token bucket scheme for traffic shaping. A new
token is put into bucket every 5 - U sec. What is the maximum sustainable

net data rate (exclude the header bit). [10]
Describe the security issues for internet. [8]
State and explain the suitable protocol for 64 - bit data encryption and
decryption. [10]
OR
Explain the DNS in detail. [8]
Explain the video on Demand. [10]
Compare [PV - 4 and [PV - 6. [8]
Explain : FTP and telnet protocol. [8]
OR
Explain IP Addressing. [8]
Explain SNMP & RARP. [8]
Fdkd
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P1145 [3864] - 261
B.E. (E & Tc¢)
COMPUTERNETWORKS
(2003 Course) (404214)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
9)
)

6)

Q1) a)

Q2) a)

Q3) a)

Answer three questions from section I and three questions from section I1.
Answers to the two sections should be written in separate books.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION - |
Give the detailed comparison of OSI and TCP/IP Reference models for
Networks. [8]
Explain how and when a Hub, Switch and Routers are used to expand a
network. (4]
Explain Client Server Model. [4]
OR
Explain the TCP/IP model with protocols at each layer [8]

Explain in brief physical address, network address and port number.[4]
Differentiate between wired and Wireless network. (4]

What is dial up modem technology? Explain in brief V .32 and V .90
modem standards with data rates. [8]

What is the maximum data rate for a telephone line with BW 3.1 kHz and
30db SNR? [4]

Give the brief description of the application and limitations of the twisted
pair cable, coaxial cable, fiber optic cable and microwaves. [4]

OR
PTO.



Q4) a)

b)

Q5) a)
b)

Q6) a)

b)

Q7) a)

b)
c)
Q8) a)

b)
c)

Explain the cable TV network. Also explain in brief how video signal and

internet data can be send over the same cable. [8]
Explain bandwidth division in ADSL and the Discrete Multitone
modulation technique used in ADSL. (4]
What is the maximum bit rate for a telephone line with BW 3500Hz and
30db SNR? [4]
Draw & Explain the HDLC & PPP frame format. [8]

Explain Go Back N ARQ protocol and Selective Repeat ARQ protocol.

[6]
What is the framing concept in Data Link Layer?. Explain any one in
details. (4]

OR
Consider a 64 Kbps geostationary satellite channel is used to send 512

byte data frames in one direction, with a very short acknowledgement
coming back the other way. What is the maximum throughput for window

size of 1, 7, 15 and 127 using sliding window protocol? [8]

Explain CSMA and CSMA/CD [6]

Explain 802.3 MAC frame. (4]
SECTION - 11

In token bucket system calculate the required parameters in following
two different cases.

i)  Computer system on a 6Mbps network is regulated by a token
bucket is filled at a rate of 2Mbps. it is initially filled to capacity
12Mbit . How long can the computer system transmit at full rate of
6Mbps.

i) Network processing computer on a 10 Mbps network is regulated
by a token bucket. It is initially filled to capacity 18Mbit. Time

taken by Network processing computer to transmit at full rate of 10
Mbps is 3 sec. At what rate the token bucket should be filled up?[8]

Explain the link state routing in detail. [4]

What are different static routing algorithms? Explain any one in detail.[4]
OR

What are different transport service primitives? Also explain the five

main categories of the transport layer functions. [8]

Explain QoS at transport layer. [4]

Define delay, congestion, throughput & jitter. [4]
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Q9) a)

b)

Q10)a)

b)

Ql1)a)
b)

Q12)a)

b)

Draw and explain basic encryption model. What is Transposition cipher?

8]

What is DNS? What are three main components of DNS? (4]
What is the function of SMTP and POP-3 protocols in Email system?[4]
OR
Compare public key and private key security algorithm. Explain RSA
algorithm in detail. [8]
Write a short note on “WWW”. [4]
What is HTML? How to write web page in HTML? [4]
Write short note on IPvo6. [6]
Explain Telnet and FTP in detail wrt server & Client communication.[6]
Explain ARP and RARP in detail. [6]
OR
What are the different types of private IP addresses according to ITANA?
Give multicasting IP address range & write its applications? [6]
Explain I[CMP, IGMP & SNMP briefly. [6]
Explain TFTP, BOOTP & RPC briefly. [6]
Tkdkkd
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P1147 [3864] - 263
B.E. (E & T/C)
ELECTRONIC PRODUCT DESIGN
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
9)
)
6)

Ql) a)

Q2) a)

b)

Q3) a)

Answer three questions from each section.

Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of electronic pocket calculator is allowed.

Assume suitable data, if necessary.

SECTION - |

Explain the bathtub curve for reliability indicating all its regions. Also
explain how failures in different regions are reduced? [8]

What are the different types of transient suppressors? What is the selection
criteria to select TVS for any application. [8]

Define shielding effectiveness & state on which factor it depends. [2]

OR

With the help of neat block schematic explain the different stages of an
electronic product development. What will be the effect on development
if any one of the stage is skipped? [12]

State the different basic ergonomics requirements for any product design.
[6]

Explain the main factors to be considered for signal conductors in: [8]
i)  High frequency amplifiers / oscillators.

i) Low level signal amplifiers.

PTO.



b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)
c)

Estimate the parasitic values for the following geometries of PC tracks:

i)  Resistance of 150mm long copper track with 0.8mm width on
standard 35 micron copper clad laminate. (Assume resistivity of
Cu=1.72x10°Q - cm)

i)  Capacitance of two 0.15 cm wide tracks on opposite face of double
sided PCB, each with a track length of 15 cm. The thickness of
PCB laminate is 1.6 mm and relative permittivity is 4.2. [8]

OR

Discuss which factors should be carefully considered while designing
high - speed boards? [8]

A twisted pair wire is used to carry a signal. The dimensions of twisted
pair are as follows: [8]
i)  Diameter of conductor = 0.02 inch.

ii)  Separation between centers = 0.1 inch.
iii) Length of twisted pair = 2.0 inch.

iv) Relative dielectric constant of medium between wires €, = 2.5.

Calculate -
1) Characteristic impedance.
2) Propagation delay offered by wire.

What is signal integrity? What are the issues to be considered while
ensuring signal integrity in high - speed design? [8]

Explain with justification & schematic arrangement the type of instrument
that should be used to find faults in following circuits:

i)  Combinational logic circuit producing glitches.

i)  Sequential logic circuit producing erratic o/p due to slow rising
edge of CLK. [8]

OR

Explain the use and limitations of : [8]
i)  Operating point analysis.
i) AC analysis.

Compare simulation with prototyping. [4]

What are the capabilities of MSO. [4]
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Q7) a)

b)

Q8) a)

b)

Q9) a)

b)

Q10)a)

b)

SECTION - 11

With the help of real life microprocessor based product justify how all
the recommended steps in a software development are implemented.|[8]

A software is to be developed for ECG system. Explain the factors that
determine the choice between assembly language and high level language.[8]

OR
Explain the different stages in software development at which bugs may
enter. List the common bugs and how to overcome these bugs. [8]
What are the desirable features of : [8]

i)  Assemblers.

i)  Cross Compilers.

What is CE Marking? What is the need of CE marking? What are the
different objectives of CE marking? [8]

Specify with justification the choice of environmental tests to be carried
out on following products: (any two) [8]

i)  CNC Machine.
i) Domestic washing machine.
i) Vacuum cleaner.

OR

Explain the importance of shielded room when EMI/EMC tests are
conducted. [8]

Explain the different temperature tests carried out on industrial product.
Also indicate the various parameters related to each test. [8]

Q11)With suitable electronic product, draw/prepare the following documents:

(any four) [18]
a) PCB fabrication drawing.

b)  Wiring diagram.

c) Product test specifications.

d) Bill of material.

e) Interconnection diagram.
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Q12)a)

b)

OR
Justify :

1)  Engineering note book is foundation of any engineering work. [9]
i) Documentation is integral part of any product.

i) Bill of material is considered to be the basic product document.
Explain in detail (any two) [9]
1) User manual of TV.

i)  Application manual for a software product.

i) Service manual of oscilloscope.

hkhk
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P1154 3864] - 273
B.E. (E & TC)
ADVANCED COMMUNICATION SYSTEMS (404225)
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
9
)

Q1) a)

b)

Q2) a)

b)

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

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.
Assume suitable data, if necessary.

Use of logarithmic tables, slide rule, electronic pocket calculator is allowed.

SECTION - |

With the help of appropriate schematic diagram describe operational

principle of WDM. [8]

Explain in brief WDM standards. [4]

Find spectral bandwidth of optical fiber system when usable spectral

band, AA=100 nm and centre wavelength is 1420 nm. [4]
OR

With help of block schematic explain basic star coupler for splitting or

combining optical powers. [6]

With help of appropriate mathematical expressions, explain in brief
following terms.

i)  Splitting ratio.

i) Excess loss.

i) Insertion loss.

iv) Return. [6]
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c)

Q3) a)
b)

a)

For a 2 x 2 coupler, input power level is 300 microwatts. An output
power at port 1 is, 100 microwatts, at port 2 is 95 microwatts and at port
3 is 5 nanowatts.

Find:

i)  Coupling ratio (in %).

i) Excess loss.

ii) Insertion loss.

iv) Return loss. (4]

Explain optical link power budget. [4]

A Long Haul optical fiber link is operating at 512 Mbps, with bit error
rate 10°. A 1550 nm Laser Diode Transmitter launches optical power of
+ 3dBm. Two receivers with following sensitivity figures are available
for installation on this link.

i) RecA;-32dBm.
i) RecB;-51 dBm

Connectors at receiver and transmitters have a loss of 1 dB per connector.
Splice loss is estimated to be 0.1 dB per splice per km. The optical link
available has loss coefficient of 0.35 dB/km. A jumper cable, if desired
to be used, is available in 1 mtr link length and has a loss coefficient of
0.0065 dB per mtr. However connectors need to be connected to this
jumper. The system margin allowed is 5 dB and extinction ratio penalty
is 2 dB. Find out optimum link length for both receivers. Prepare a

power budget & represent it graphically. [14]
OR
Q4) Write short notes on:
Optical power meter. [6]
OTDR. [12]

b)

Q5) a)

b)

Explain what the terms centrifugal and centripetal mean with regard to a
satellite in orbit around the earth. Support your answer with the help of
suitable diagram & mathematical equations. [4]

What are the differences, between a geosynchronous satellite and a
geostationary satellite orbit? What is the period of a geostationary satellite?
What is the name given to this orbital period? What is the velocity in km/
sec of a geostationary satellite in its orbit? [4]
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Q6) a)
b)

Q7) a)

b)

Q8) a)

b)

Satellite is in a 322 km high circular orbit. Determine:

i)  The orbital angular velocity in radians per second.
i)  The orbital period in minutes.

iii) The orbital velocity in meters per second. [8]
OR
Describe in brief five major subsystems required on a satellite. [8]

A geostationary satellite provides service to a region which can be covered
by the beam of an antenna on the satellite with a beam width of 1.8°. The
satellite carries transponders for Ku band and Ka band, with separate
antennas for transmit and receive. For center frequencies of 14.0/11.5
GHz and 30.0/20.0 GHz. Determine the diameters of the four antennas
on the satellite. [8]

SECTION - 11

Define and explain the following terms. [8]

i)  Pre - emphasis and De - emphasis.

i)  Sampling and Quantizing.

A standard NTSC signal has a base band video bandwidth of 4.2 MHz

and is transmitted over the satellite link in an RF bandwidth of 30 MHz

using Frequency Modulation and standard Pre - emphasis and De -

emphasis. At the receiving earth station the C/N ratio in clear sky

conditions is 15 dB. Calculate the base band Signal to Noise ratio for the

video signal. Assume a de - emphasis improvement of 9 dB and a

subjective improvement factor of 8 dB in the base band signal to noise

ratio. [8]
OR

Define and explain the following terms. [8]

i)  Bit and Symbol Error rate.

i) Compression and Expansion.

A Single Channel Per Carrier - Frequency Modulation satellite link has an
RF channel bandwidth of 36 kHz and a base band maximum frequency
of 4 kHz. De - emphasis provides a subjective improvement in base
band S/N ratio of 8§ dB. Calculate the base band S/N ratio for the voice
channel for a receiver C/N ratio of 15 dB. If the FM demodulator has an
FM threshold at 8 dB, what is the link margin for this system? [8]
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Q9) a)

b)

Q10)

Qll)a)

b)

Derive step by step, the power received by an earth station P, from a
satellite transmitter in terms of P, - power transmitted, G, G, - Gain of
transmitting & receiving antenna, respectively, losses associated with
transmitting & receiving antenna & attenuation in atmosphere. [8]

Explain the terms Noise temperature & Noise figure. State the relation
between them. [6]

What is the significance of G/T ratio and explain how does it affect C/N
ratio for satellite communication system. (4]

OR

A C -band earth station has an antenna with a transmit gain of 54 dB. The
transmitter output power is set to 100 W at a frequency of 6.100 GHz.
The signal is received by a satellite at a distance of 37,500 km by an
antenna with a gain of 26 dB. The signal is then routed to a transponder
with a noise temperature of 500 K, a bandwidth of 36 MHz, and a gain of
110 dB. signal is then retransmitted towards ground terminals with
transmitting antenna with gain of 24.0 dB at frequency of 3.85 GHz.
Calculate the following.

i)  The path loss at 6.1 GHz.

i) The power received at the satellite, in dBW,

iii) The noise power at the transponder input, in dBW,

iv) The C/N ratio, in dB, at the input of the transponder.

v)  The carrier power, in dBW and in watts, at the transponder output.
vi) The power flux density received at ground terminals in dBW/mt?.

[18]
Compare TDMA & CDMA techniques used in satellite communication
system. [8]

Three identical earth stations access 54 MHz bandwidth transponder
using FDMA. The saturated output of the transponder is 60 w and
transponder is operated with 3 db output backoff. The bandwidth of
earth station signals are .

Station A 25 MHz
Station B 15 MHz
Station C 10 MHz

Determine power level at the output of the transponder in dBw for each
earth station signal.
(Assume the transponder is operating in its linear region) [8]
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OR
Q12)a) Draw and explain various network architectures for a VSAT network.

[4]
b) Draw & explain block diagram of DBS - TV receiver. [6]
c) A VSAT system operating at 14.02 GHz / 11.72 GHz is at a range of
38,500 Km. It uses BPSK, with transmitted bit rate of 256 Kbps. System
noise temperature is 600dBK at transponder and Boltzman’s constant
K=1.38* 102 J/K (-228.6 dBw/K/Hz). Calculate.
1)  Noise power at the transponder input in dBm units.
i) Free space uplink & downlink path loss. [6]

hdhkw
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B.E. (E & TC)
DIGITALIMAGE PROCESSING
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
9)

Ql) a)
b)

Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Assume suitable data, if required.

SECTION - |

Explain simultaneous contrast effect.

Distinguish between mask processing and point processing.

In case of ‘BMP’ image file explain the purpose of color table or color
palette in the file header.

[18]
OR

Explain Mach band effect.
What is salt & pepper noise? How we can remove it.
Explain the types of pixel adjacency observed in an image.

[18]
Explain how arithmetic and logic operations can be used for image
Enhancement. [8]
For the 5 X 5 image matrix given, find the output of. [8]

i) 3 X 3 mean filter.

i) 3 X 3 median filter.

i) 3 X 3 Laplacian filter

at the center (circled) location.

3 7 6 2 0
2 4 6 1 1
4 7 @ 5 4
30 6 2 1
5 7 5 1 2
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Q4) a)
b)
Q5) a)

b)

Q6) a)
b)

Q7) a)
b)
Q8) a)
b)

Q9) a)

b)

Q10)a)

b)

OR

Explain power law transformation. What is the effect of this
transformations on contrast of the image. [8]

What is unsharp masking. State its application. [8]

Give forward and inverse transform equations, properties and applications

of two dimensional DCT. [8]
Calculate IDCT of the given 2 X 2, DCT coefficient matrix. Show that
DCT transform preserves signal energy. [8]

2 0
DCT matrix = 0 0

OR
Explain edge base segmentation of color image. [8]
Give properties of KL transform. What are the applications of KL
transform. [8]
SECTION - 11

Define compression ratio. Explain how we can achieve image compression

using run length coding. [8]

Explain baseline JPEG compression technique. [8]
OR

Describe the type of redundancies observed in an image. How we remove

these redundancies to achieve compression. [8]

Explain bit plane coding. [8]

What is Hough transform. How it can be used for Boundary
representation. [8]

Discuss the use of Laplacian mask for image segmentation. [8]
OR

With suitable example, explain how chain code can be used for boundary
representation. How we can make this code starting point invariant? [8]

Explain morphological ‘Thinning’ operation. [8]
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Q11) Write short notes on: [18]
a) Image fidelity criteria.

b) Image acquisition devices.

OR

Q12)a)Explain methods of estimating degradation function for image restoration.

9]

b) Explain character recognition using image processing. [9]

sk
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P1156 3864] - 275
B.E. (E & T/C)
BIO - MEDICAL ENGINEERING
(2003 Course) (404225)
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 table, slide rule, mollier charts, electronic pocket calculator
and steam tables is allowed.
6) Assume suitable data, if necessary.
SECTION - |
Q1) a) With neat diagram discuss important points of Man - Machine Interface
in case of Bio medical instruments. [10]
b) Explain.
i)  Accuracy.
i)  Precision.
iii) Repeatability. [6]
OR
Q2) a) With neat diagram explain material, properties and applications of.
i)  Glass Micro Electrodes.
i)  Fiber optical temperature sensors. [10]
b) Explain.
i)  Sensitivity.
i)  Linearity.
i) Hysterisis. [6]
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Q3) a)

b)

Q4) a)
b)
Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Q8) a)

b)
Q9) a)

b)

With neat diagram explain the necessity principle of operation and features
of. [10]

i)  Bio-signal Amplifiers.

i)  Filters used in signal processing.

Lead I amplitude is 5 mm.

Lead IT amplitude is 9 mm.

What is lead III amplitude?

If sensitivity is 50 mm /mV calculate aV ,aV, andaV.. [6]

OR

Draw a neat diagram and explain different controls and indications on an
ECG Machine. [10]

Cause, effects of Artifacts and remedies in bio - signal measurements.[6]

Explain how leakage currents are generated in bio medical instruments?

What are the safety thresolds? [8]
Explain PC Based Intelligent Bio - medical system. [10]
OR

Draw and explain typical circuit to detect QRS signal and heart rate
measurement. [10]

With a circuit diagram explain the operation of DC - Defibrillator  [8]
SECTION - 11

Explain Blood pH measurement. What is the range of pH in a healthy

human being. [8]

With the help of diagram and material used the electrode operation to

measure blood CO,. [8]
OR

Compare operation of Flame photo meter with a conductivity meter with

respect to different parameter measurements of blood. [8]

Write a detailed note on Autoanalyzer. [8]

Explain the working, features and applications of X-Y Recorder in
Bio - medical field. [8]

Explain R’ Triggered and Demand mode in case of a pace - maker. [8]
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Q10)a)
b)

Ql1)a)
b)

a)
b)

OR

Explain 21 Electrode EEG signal measurement method. [8]
Explain principle of blood cell counting using laser beam. [8]
Draw a diagram, explain different parts and working of an X - Ray tube.[8]

What are the wavelengths and types of Lasers used in Dermatology and

skin treatment? [10]
OR
Q12)Write short notes on:
CO, Laser.
CT Scan Machine.
MRI Technique. [18]

c)

hdhkw
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P1348 [3864] - 322
B.E. (Chemical)
CHEMICAL REACTION ENGINEERING - 11
(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)  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 - |

Q1) For the fluid particle reaction, derive the expression for unreacted core model,
where chemical reaction is a rate controlling step. Draw a suitable sketch.[16]

OR

Q2) Two small samples of solids are introduced into a constant environment oven
and kept there for lhr under these conditions the 4mm particles are 58%
converted, 2 mm particles are 87.5 % converted.

a) Find the rate controlling mechanism for the conversion of solids.
b) Find the time needed for complete conversion of 1mm particles in this
oven. [16]
Q3) a) Discuss eight different types of interface behavior for a liquid phase
reaction. [8]
b) CO, is to be removed from air by counter current contact with water at
25°C.
i)  What are the relative resistances of gas and liquid films for this
operation.
i)  What simplest form of equation would be used for tower design.
iii) For this removal operation would you expect reaction with
absorption to be helpful and why.
Data : For CO, between air and water
kg.a =80 mol / hr. It.atm
kl.a=25/hr
H =30 atm. It / mol. [10]
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OR

Q4) Tower for straight absorption in which the concentration of undesirable impurity
A is to be reduced from 0.1 % to 0.02 % by absorption in pure water. Find
the height of tower required for counter current operation.

Data for packing used :

KAg.a =32000 mol/hr. m? atm
K, .a=0.1/hr

The solubility of A in pure water is

Q5) a)
b)

Q6) a)

b)

Q7) a)

b)

H, =125 x 10 atm. m’ / mol

L=L'=7x10°mol/hr.m?

G=G'=1x10mol/hr.m?>atmw=1 atm

molar density of liquid is C,, = 56000 mol / m’. [18]

Explain the determination of surface area using BET method. [8]

Explain different types of adsorption isotherms observed in case of
heterogeneous catalytic chemical reactions. [8]

OR

The catalytic decomposition A— R is taking place in a packed bed
reactor filled with 2.4 mm pellets and using a very high recycle rate of
product gases. The reaction data is given as.

t hr 0 2 - 6
X 0.75 0.64 0.52 0.39

A

Data:D, =5 x 10" m’/ m - cat . sec
p,= 1500 kg / m’ - cat
T =4000 kg . s/ m?

Find kinetics of reaction and deactivation, when there exists strong pore
diffusion resistance. [8]

Explain deactivated catalytic reaction. Discuss general design aspects.[8]

SECTION - 11
Derive expression for concentration of reactant within a pore (Single
catalytic) and obtain an expression for effectiveness factor. [12]
Write note on catalyst poisoning. [6]
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OR

Q8) The catalytic reaction A— 4R is studied in a plug flow reactor using various
amounts of catalyst and 20 liter / hr of pure A feed at 3.2 atm and 117°C. The
concentrations of A in the effluent stream is recorded for the various runs as

follows.
Runs 1 2 3 4 5
Catalyst used, kg[ 0.020 [ 0.040 0.080 0.120 | 0.160
CAom mol / lit 0.074 | 0.060 0.044 0.035 | 0.029

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

b) Find rate equation using differential method of analysis. [18]

Q9) Write a short note on :

a) Heat effects in packed bed reactor. [8]
b) Optimum two stage packed bed reactor. [8]
OR
Q10)Write a short note on :
a) Basket type experimental mixed reactor. [8]
b) Experimental Recycle reactor. [8]

Q11)Explain the design of stage adiabatic reactor. Draw a neat sketch and state all
necessary equation. [16]

OR
Q12)Discuss in detail about the design of : [16]
d  Fluidized bed Reactor.
b) Fermentars.

hdhkw
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B.E. (Chemical)
ENVIRONMENTAL ENGINEERING
(2003 Course) (Elective - 1)
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 ruler, Mollier charts, electronic pocket calculator
and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION -1
Q1) a) Compare the conventional and high efficiency cyclones in terms of
efficiency and dimensions. (4]

b) State three adverse effects of population growth on environment.  [3]

c) Write expressions for the following. [3]
i)  Relationship between PPM and Volume concentration of pollutant.
i) Mass - volume concentration.

d) Wateris used in a spray chamber to treat standard air containing particles
with a density of 1000 kg /m* . The flow rate of air is 120 m* /min and
that of water is 0.3 m?® / min. The average drop size is 1000 um. The
spray chamber has a diameter of 1m and a height of 3m. What is the
overall collection efficiency of chamber if the average particle size is
2.5um. The individual drop collection efficiency and the terminal velocity
of drop are 9.0 % and 3.82 m/s respectively. [8]

OR
Q2) a) Classify air pollutants according to the source types. [6]

b)  Give the source and harmful effects on the human health on the particulate
pollution created by lead, nickel and mercury. [6]

c) Discuss source correction methods for control of pollution with suitable

example. [6]
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Q3) a)

b)

Q4) a)
b)

What are the sources and the ambient air quality standard for NO,
pollution. [2]

Discuss how NO, emission is controlled in the combustion operation
by the following means : [8]

i)  Low excess air.
i) Two stage combustion.
iii) Flue gas circulation.

iv) Injection of water and steam.

i)  Draw neat figure of settling chamber. [3]

i)  Write an expression to calculate the minimum particle size (dp min) that
can be removed with 100% efficiency, explaining the notations.  [3]

OR

List and compare different particulate emission control techniques. [6]

With neat sketches explain the working principle and equation of efficiency
for. [10]

i)  Electrostatic precipitator.

i)  Ventury scrubber.

Q5) Before the installation of an ESP, the stack gas of a power plant contained 6.0
gm particulates per m® of gas. The gas flow rate is 350 m? / min and the new
precipitator can move 2500 kg particulates per day. [16]

a)

b)
c)

What is the emission rate of particulates before and after pollution control
in kg /day.

What is the efficiency of the ESP.

Will the new system meet an emission standard of 0.7 gm / m°.

OR

Q6) A venturi scrubber is used to collect open hearth steel furnace fumes. The gas
pressure drop is 50 cm of water gauge and the scrubber water pressure drop
is 1 atm. The gas flow rate is 1500 m® / min and the water flow rate is 5000
lit/ min estimate the fume collection efficiency of the scrubber. [16]
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Q7) a)

b)

Q8) a)

b)

Q9) a)
b)

SECTION - 11

Discuss how least squares method can be used to calculate the BOD
constants for waste water. [8]

The following BOD results are obtained on a sample of untreated waste
water at 20 °C [8]

t(days) |2 |4 |6 |8 |10

BOD, mg/l|11 |18 | 22 | 24 | 26

i)  Plot BOD Curve.
i) Compute the reaction constant K and the ultimate first stage BOD
using least square method.
OR
Define and explain the significance of the following parameters in activated
sludge process. [12]
i)  Volumetric loading rate (VL).
i) Food to mass ratio (F/M).
iii) Hydraulic retention time.
iv) Mean cell residence time.
v) Recycle ratio.

vi) Mixed liquor suspended ratio.

Discuss how process control is carried out in activated sludge process.[4]

What are nine categories of water pollutant discuss in brief. [8]
Explain primary, secondary and tertiary treatment of waste water.  [8]

OR

Q10)Write short notes on : [16]

a)
b)
c)
d)

Oxygen sag curve and critical oxygen deficit.
Trickling filters.
Nitrogen removal in waste water treatment.

Chemical oxidation in disinfection of waste water.
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Q11)A large stream has a rate of deoxigenation K = 0.23 d'! and the rate of
reaeration K, = 0.55d"". The dissolved oxygen (DO) deficit of the mixture of
stream water and waste water at the point of reference, DO is 4.0 mg/L and
the ultimate BOD of the waste water, Lu is 75 mg/L Calculate: [18]

a) Do deficit at a point one day distant from the point of reference.
b)  Critical time.
c) Critical deficit.

OR

Q12)Write short notes on (any 3): [18]
d  Sludge treatment & disposal.

b) Membrane separation.
c) Incineration process in solid waste treatment.
d) Ion-exchange process in tertiary treatment of waste water.

hdhkw
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Total No. of Questions : 12]

P1264

Time : 3 Hours]

[3864] - 332
B.E. (Chemical)
PROJECT COSTING AND APPRAISAL
(2003 Course) (409350)

Instructions to the candidates:

1)
2)
3)
9)
)

6)

Q1) a)

b)

Q2) a)

b)
Q3) a)
b)

Q4) a)
b)

Answer any three questions from each section.

Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

[Total No. of Pages :3

[Max. Marks : 100

Use of logarithmic tables, slide ruler, Mollier charts, electronic pocket calculator

and steam tables is allowed.

Assume suitable data, if necessary.

SECTION - |

Explain the concept of market survey and compare it with market research.

What is meant by project evaluation? Explain.
OR
Explain the terms in detail.

i)  Break even chart.
i) Techno-economic feasibility.

What are the factors of production?

Discuss the statement of income and expenditure in detail
What is ratio analysis discuss various ratios.

OR

Discuss with example the concept of journal and ledger entries.

Explain the balance sheet with detailed analysis.

8]
8]

[8]

[8]

[8]
[8]

8]
[8]
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Q5) a) What are the basic factors involved in equipment costing? [8]
b) Explain the terms. [10]
i)  Basic concept of cost.
i) Cost Index.
OR
Q6) a) What are the different methods to calculate the cost of any equipment.|8]
b) Explain how the allocation of over heads of various cost elements is
worked out. [10]
SECTION - 11
Q7) a)  Write in detail about various methods for raising the finance. [8]
b) Explain the terms : [8]
i)  Fixed capital.
ii)  Shares & debentures.
OR
Q8) Write note on any four. [16]
a) 6/10 factor rule.
b) Bonds.
c) Types of interest.
d) Shares & debentures.
e) Insurance.
Q9) a) Explain in detail cash flow diagram. [8]
b) Explain the terms : [8]
i)  Capitalized cost.
i) Types of taxes.
OR
Q10)a) Discuss the concept of marginal additional investment. [8]
b) Explain the concept of taxes and their types. [8]
Q11)a) Define depreciation and discuss its need and significance with limitations.
[8]
b) Discuss various methods of determining depreciation charge. [10]
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OR

Q12)The original value of a piece of equipment is Rs. 2200 completely installed
and ready for use. Its salvage value is estimated to be Rs 200at the end of a
service life estimated to be 10 years. Determine the asset ( or book) value of
the equipment at the end of 5 years using : [18]
d  Straight - line method.

b) Textbook declining - balance method.
c) Double declining - balance (200 percent)

hdhkw
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Total No. of Questions : 10] [Total No. of Pages :3

P1266

[3864] - 347
B.E. (Petroleum Engineering)

ENVIRONMENT, SAFETY AND HEALTH IN PETROLEUM INDUSTRY

(2003 Course) (Elective - 1 (3))

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
9)
)
6)
7)

Q1) a)
b)

Q2) a)
b)

Q3) a)

b)

Answer three questions from each section.

Que 5 & Que 10 are compulsory.

Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of non programmable, electronic pocket calculator is allowed.
Assume suitable data, if necessary.

SECTION - |
Discuss classification of Air pollutants in details. [6]
Discuss the impact of natural gas flaring on Environment in details. What
are the majors taken to reduce the impact. [6]
What are the types of solids contained in waste water? Give detailed
classification. [6]
OR

What is HAZOP Analysis? What are merits and demerits of HAZOP?[6]
Discuss hazardous materials used in petroleum industry. [6]

What are characteristics of produced waters in Petroleum industry? How
are these harmful to environment? [6]

What are Indian and international produced water discharge standard
with reference to petroleum industry. [8]

Write note on Accidental discharges of petroleum fields to environment.
[8]
OR
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Q4) a)

b)

Q5) a)

b)

Q6) a)
b)

Q7) a)

b)
c)

Explain any four important parameters used internationally to assess quality
of produced wastewater. [6]

What are physical principles used in following equipment plate
condensers, Gas / Air filtration units, hydro cyclones , skim pipes. [6]

Draw a simple flow sheet showing all aspects of produced water treatment.

4]

Design skimmer TPI std. tank followed by DGF & (20 mg / lit) skim
pile. [6]
Input = 50,000 bbl / day

Maximum = 2 % oil

Oil = 40° API & 20° API

Water salinity = 35,000 ppm

Rainfall =2 inch / hr

Deck area = 1000 m?

(Finding d_ is discretionary)

What are equipment used for treatment of produced water. What are
demerits of DGF equipment? [6]
What are methods to curb noise pollution from (4]
i)  Seismic operations.

i) Compressions.

SECTION - 11
Write short note on OHSAS 18001 (4]
What are Safety audits? What are benefits of safety audits? [6]

What are the procedures for onshore / offshore well abandonment? [6]

OR
Write short notes on : [9]
i)  Work permit system.
i) Root cause analysis.
iii) Job safety analysis.
What are objectives of well abandonment and plugging? [3]
Write merits and demerits of FMEA, JSA, what -if analysis. [4]
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Q8) a)

b)

Q9) a)
b)

Q10)a)

b)

What are environmental aspects of oil field operations with respect to[6]
i)  Seismic.

ii)  Drilling.

iii) Production.

iv) Offshore.

What are the different types of primary & secondary treatment available
for wastewater treatment? Write in details about any two treatments. [6]

What are effects of emulsification on the oil spills. [6]
OR

What are reactive / proactive system models of HSE management? [6]

What are common legislation applicable to oil field operations. [6]

What are effects of oil spills on aquatic life. [6]

Discuss “Biochemical Oxygen demand and Chemical Oxygen demand”

in details. [6]

Define term “Sludge volume index” and give formula to calculate the

same. Also , give values for good as well as poor sludge. [6]

Discuss factors affecting oil spill movements. [4]
Tkdkkd
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P1161 [3864] - 363
B.E. (Petrochemical)
REACTION ENGINEERING - 11
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
9)

)

Answer any three questions from each section.

Answer to the two sections should be written in two separate answer books.
Figures to the right indicate full marks.

Assume suitable data wherever necessary.

Use of electronic calculator is allowed.

SECTION - |

Q1) A catalytic reaction A — 2 R is studied in a plug flow reactor using various
amounts of catalyst and 20 lit/hr of pure A feed at 3.2 atm and 117°C. The
following data is recorded.

Q2) a)

b)

Run No. 1 2 3 4 5
W kg cat 0.020 0.040 0.080 0.120 0.160
C. mol/lit 0.074 0.060 0.044 0.035 0.029

A out
Calculate weight of the catalyst needed for 55% conversion of A in

a) Isothermal fixed bed reactor and
b) An isothermal fluidized bed reactor both operating at 117°C for

feed flow rate of 2000 m*/hr and feed containing 40% of A at 7atm
total pressure. [18]

Gas phase catalytic reaction A + B <=> 2 R takes place in the presence
of an inert carrier material I that can get adsorbed on the catalyst surface
without poisoning it. Find the rate expression when surface reaction
controls. [8]

Discuss in brief a method each for measuring surface area and bulk
voidage of a porous catalyst. [8]
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Q3)

Q4)

Q5

Laboratory data collected on a first order catalytic decomposition of A is
over a particular catalyst is given below. Examine the data and give your
estimates on. [16]

a) Relative proportion of external and internal mass transport resistances.
b) Maximum possible temperature difference across the gas film.
c) Maximum possible temperature difference along the pellet radius.
Data:

d=25mm D =23x 107 m’/hr m cat (effective diffusivity)

k = 0.55 kcal/hr m cat °K (effective thermal conductivity)

h =90 kcal/hr m? cat °K (heat transfer coefficient).

K, =150 m®/hr m? cat (mass transfer coefficient)

A H,=-100 kcal/mol A (exothermic heat of reaction)
C g = 20 mol/m* (bulk gas concentration of A)

T e = O X 10° mol/hr m? cat (observed rate).

a) A first order catalytic reaction 2 A — products is taking place along
with slow first order ( and concentration independent) deactivation of
the catalyst. Derive relationship between concentration of A and time for

the case of Batch solids Mixed constant flow of fluid. [8]

b) Describe in adequate detail different mechanisms of deactivation of

catalysts. [8]
SECTION - 11

Derive conversion-time relationships for a gas -solid non-catalytic reaction
for the following control regimes: [16]

a) Constant size spherical solid particle with reaction controlling the overall
rate.

b) Shrinking solid sphere (small enough in size to assume Stoke’s regime)
with external mass transport controlling the overall rate.

Q6) Explain with reference to gas-liquid reactions.

a) Design for minimum tower height in case of an instantaneous reaction
between gas and liquid reactants. [6]

b) Suitability of employing liquid side reaction for mass transport
enhancement in case of very high and very low Henry’s constant systems.

[4]

c) Choice of reactors for gas-liquid reactions. [6]
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Q7) An impurity A in a gas is to be reduced from 3.5% to 1 ppm by counter
current contact with an aqueous solvent containing a reactant B. The reaction

A +2B — product is almost instantaneous. What incoming concentration of
B would give the minimum height of tower? What is this height? [16]
Data:

K,,a=10000 mol/hr m* atm.

K, a=K, a=0.65hr.

L =9x 10° mol/hr m?, G =2 x 10° mol/hr m?

H, =27x 107 atm m?3/mol.

Q8) Write notes.

a) Reactors for refinery conversions. [6]

b) Models for nonideal flow. [6]

c) Design of non-adiabatic fixed bed reactor. [6]
Tkdkkd
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P1267 3864] - 382
B.E. (Polymer)
POLYMER PROCESSING OPERATIONS -1
(2003 Course)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer three questions from Section- I and three questions from Section - I1..
2)  Answers to the two sections should be written in separate answer books.
3)  Neat diagrams must be drawn wherever necessary.
4)  Figures to the right indicate full marks.
5)  Use of logarithmic table, slide rule, Mollier chart, electronic pocket calculator
and steam table is allowed.
6) Assume suitable data, if necessary.
SECTION - |
Q1) a) Explain method of calibration of outside diameter of pipe. [4]
b)  With neat sketch, explain manufacturing of twisted rod by using.  [7]
i)  Twisting bushing. i)  Crossing belts on puller.
c) With neat sketch, explain tentering frame & even arrangement used to
produce biaxially oriented film or sheet. [7]
OR
Q2) a) Enlist different downstream equipments used in the production of pipes
& tubes. Discuss each in short. [5]
b) Draw neat sketch of processing line used to orient stripper sheet by
rolling. [5]
c) Explain the effect of orientation on properties of material. Explain effect
of ultra orientation or highly oriented extruded material on optical
properties. [S]
d) Explain merits of gear pump / melt pump in case of extrusion. [3]
Q3) a) Discuss the effect of molecular structure on melt rheology with reference
to blow molding. [5]
b) Explain how transparency is achieved in PET injection stretch blow
molding. [5]
c) Draw cycle time chart & explain accumulator base or continuous extrusion
blow molding process. [6]
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Q4) a)
b)

d)

Q5) a)

Q6) a)

Q7) a)

b)

OR
Explain why water cooled blow pin helps in improving productivity. [2]
Bringout difference between convergent & divergent die & mandrel. [4]
Give benefit of parison programming. [3]

Draw neat sketch of any one parison die head assembly & explain
rheological significances of individual part. [7]

Write in short about prototype molding & production mold with reference
to thermoforming. [4]

Explain use and significances of plug used in thermoforming. [4]
List the mathematical model used to analyze stretching behaviour of sheet
during thermoforming. [4]
Write in short about “texturing” with reference to thermoforming.  [4]
OR

Explain following process with neat sketch (Any Two). [6]
i)  Dripforming.

i)  Slipforming.

i) Plug assist vacuum forming.

Explain difference in processing by thermoforming of crystalline &

amorphous material. [5]

Give complete sequence of operation in the form of cycle time chart

with reference to thermoforming. [5]
SECTION - 11

Discuss any two processing problem encounter in processing of thermoset
injection molding & suggest remedies for the same. [5]

Discuss following processing parameter in thermoset injection molding
& compare it with thermoplastic injection molding. [5]

i)  Injection rate.
i) Screw speed & barrel temperature.

With neat sketch discuss different design & sequence of injection torpedo
used in pattern making machine. Discuss how pattern is generated. [8]

OR
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Q10)a)

b)

Ql1)a)

b)

Q12)a)

b)

c)

Explain the principle & different methology of injection molding over

fabric, textile as used in automobile industries. [8]
Write in short about Reaction injection molding. [5]
Discuss principle of flow injection molding. [5]

Define compression molding? Explain the compression molding process
& various stages of compression molding using cycle time diagram. [6]

Discuss the trouble shooting guide for compression molding process.|[8]
List the different types of compression mold. [2]

OR

Explain in brief the various materials used in compression molding &
processing parameters of different material used in compression molding.

[6]
Discuss the factors to be considered while designing compression mold
used in case of thermoset material. [6]
Explain in brief Intra - red heater used in compression molding with neat
sketch. (4]

What are different types of molds used in transfer molding? Explain any
one mold with neatsketch. [6]

Discuss in brief processing of sheet molding compound using transfer
molding. [6]
Differentiate between integral pot type and plunger type transfer molding
process. (4]

OR

Explain the transfer molding process with reference to pressure -
temperature diagram. [6]

Discuss the effect of following processing parameter on quality of transfer
molding ( Any Four). [8]
i)  Amount of charge .

i) Molding pressure.

i) Clamping speed.

iv) Mold temperature.

v)  Charge temperature.

vi) Cycle time.

List any four product manufactured by transfer molding process.  [2]
Tkdkd
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P 1031 [3864] - 120
B.E. (Civil)
TRANSPORTATION ENGG. - 11
(2003 Cour se) (401009)
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answer Q.lor Q.2 Q.30r Q.4,Q.50r Q.6 from Section | and Q.7 or
Q.8, Q.90r Q.10, Q.11 or Q.12 from Section I1.
2) Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto theright indicate full marks.
5) Use of logarithmic tables, electronic pocket non-programmable
calculator and steam tablesis allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) State the objects of Highway planning. Discuss the classification of
highways according to 3 20 year road plan. [2+4=6]
b) Write an explanatory note on Highway - planning surveys. [4]
c) Discussinbrief about Road sideinterview and Return post card methods
in context of O & D studies. [2+2=4]
d) Writeashort noteon*“Fly overs’ asasort of remedial measureto reduce
the traffic jam with reasons. [3]
OR
Q2) @) Describethe following term w.r.t. traffic engineering. [4x2=28]
1)  Road user characteristics
i) Trafficsignas
lii) Spot speed studies
Iv) Intersections.
b) Discuss with suitable examples for the preparation of “Master plan”
during highway development programme, undertaken by you. [9]
c) Draw illustrative sketches of any 2 types of road patterns. Also state the

significance of each. [2+2=4]
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Q3) &)
b)

Q4) &)
b)

Q5) &)
b)

d)

Discuss the various “ other factors’ which control the alignment besides
to obligatory points. [4]
Carry out the analysis of stopping sight distance by stating also the
meanings of important key words. [9]
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.

80

70+V
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

C =Allowablerate of change of centrifugal acceleration C= m/sec®

Discuss the importance of Highway drainage and also, state how these
are achieved? [4]
With the aid of aneat sketch, carryout the analysis of super elevation on
horizontal curves. [9]
Determine the safe overtaking sight distance for both ONE WAY traffic
and TWO WAY traffic sitations, for a design speed of 96 kph. Assume
al other data suitably as per IRC recommendations only. [8]

State clearly the requirements of design of pavements. Also discuss the

various factors. [2+2=4]
Briefly narrate the construction procedure of Water Bound Macadam
(WBM) roads. [4]

Describe the terms :

1)  Radius of relative stiffness.

i) Radius of resisting section.

Also, state the formulayou use for these. [2+2=4]

Draw an illustrative sketches of the following

1)  Aggregate crushing value test apparatus with accessories.

i) Sofeting point test apparatus with accessory used to carryout this
test on Bitumen sample. [2+2=4]

OR

[3864] - 120 -2-



Q6) &)
b)

d)

Q7) 8

b)

State clearly the IRC recommendations for the CBR method of design.
[4]

Explain these terms

i) ESWL.
1) Modulus of Subgrade reaction.
Also, state the significance of each. [2+2=4]

Write an explanatory notes on

1)  Temperature stressesin case of C.C. Pavements.

i) Jointsin C.C. pavements. [2+2=4]
State the validity of the test results which you have obtained in the
L aboratory when thetests performed on aggregate and Bitumen samples
w.r.t. the following

1) Impact value.

i)  Elongation and Flakiness index.

1)  Softening point.

Iv) Flash & Firepoints. [1each = 4]

SECTION - 11

Explain the following terms:

1)  Hangarsand Aprons.

i) Aircraft weights.

1)  Minimum Cirding Radius.

Iv) Cam period. [4x11=6]
Write a short note on :

1) Airport capacity.

i)  Wind Rosetypell. [3+3=6]
Clearly definetheterm* effectivegradient” and hence determinetheeffective
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%
50 to 150 7 -1.0%
150to 300 +0.8%
30.0to 40.0 ” +0.2%
OR
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Q8) &)

b)

Q9) &)

b)

d)

Q10)a)
b)

Explain the following terms

1) Minimum Turning Radius.

i) Crosswind component.

1) Separation clearance.

Draw suitable sketches also. [3x2=6]
Give detail classification of Airports. [5]
Thelength of Runway under standard conditionsis 1620 mtr. TheAirport
site has an elevation of 270 mtr above mean sea level. Its reference
temperatureis32.90°C. If therunway isto be constructed with an effective
gradient of 0.20%, Determinethe corrected runway length. Also, carryout
the usual checks as per ICAQO. Report the correct length to the nearest
10 mtr. [6]

Draw an illustrative sketch of R.C.C. bridge showing various elements
W.I.L.

i) Plan.

i)  Sectional Elevation.

iii) Sideview. [11+2+11=5
Write short note on :

1) IRC classAA loading.

i) Il effects of Scour. [2+2=4]
Draw neat sketches of the following. Also, label the parts.

1)  Column bents.

1)  Abutment for an arch bridge. [2+2=4]
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

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

1)  Economic span.

i) Height of afflux.

i) Lacey’sdilt factor.

iv) Water way of abridge. [4x1=4]
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d)

Qll)a)

b)
C)

d)

Q12)a)

b)

d)

The norma velocity of flow in ariver is 1.50 m/sec. The normal and the
artificial waterway under the bridge respectively are 8000 m? and 7000 n.
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]
Enlist and describe in brief the different loads that are acting on an
abuttment of a bridge. [4]

Draw an illustrative sketches of the following :
1)  Cable stayed bridges.

1) Cut boat bridges.

i)  Knuckle bearings.

iv) Bascule bridges. [4x 11 =6]
Write adetail note on Maintenance of bridges. [4]
Discuss the various types of culvertsw.r.t. their suitability of usein the
field. [3]

Differentiate between

1)  Cantilever bridges and Bascule bridges.

i)  Fixed bearing and Free bearing.

1) Movable span and Fixed span bridges. [3]

OR

Differentiate between
1)  Rocker and Roller bearing & Expansion bearing.
i) Slab culvert and Box culvert.

1)  Suspension and cable stayed bridges. [3]
Discuss the various types of movable span super structures with respect
to their suitability only. [3]
Write adetail note on the different errection methods employed during
construction of bridges. [4]
Draw an illustrative sketches of the following : [4x11=¢6]
1)  Flying bridges.

i)  Scuppers.

iii) Elastomeric bearing.
Iv) Pipeculvert.

+4 4+
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of Questions :12] [Total No. of Pages :3
[3864]-137
B.E. (Mechanical)
ALTERNATE ENERGY SOURCES
(Elective - I) (2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D
2)
3)
4
3)

6)

01) 2)

b)

02) a)

b)

03) a)

Answer three questions from each section.

Answers to the two sections must be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION -1

Presently more use of non conventional sources of energy is preferred
and advised. Why? Discuss its merits and demerits in detail. [10]
What is solar constant? Intensity of solar energy received on earth

surface is much less than the intensity with which it is beamed from
surface of sun. Discuss various possible factors responsible for same.

8]
OR
Define following terms with neat sketch.

i) Zenith angle  ii) Solar azimuth angle iii) Surface azimuth angle
iv) The hour angle v) Declination. [10]

Determine the local solar time and declination § at a location 23° 15°N,

longitude 77°30” E at 12.30” IST on June 19. Equation of time
correction is given from standard chart is (-1°01”") Indian standard time
is based on 82. 50°E. [8]

What is insulation? Discuss working of following instructions with

neat sketches.
i) Pyrometer 1i) Pyrheliometer 1iii) Sunshine meter. [10]
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b)

What is air mass? Discuss in brief the spectral distribution of extra
terrestrial solar radiation graphically? What are limitations of solar
energy? [6]

OR

04) Calculate the angle made by beam radiation with the normal to a flat collector
on December lat 9.00 A. M Solar time for location at 28° 35’ N. The
collector is tilted at angle of latitude plus 10° with the horizontal and is

pointing due south. [16]

05) a) What is solar still? Explain anyone type with neat sketch. Mention its
uses. [8]

b) Solar drying is superior to traditional drying, explain in brief. Draw
neat sketch of forced circulation dryer, explain its working. [8]

OR

06) a) What is solar pond? How density gradient is maintained in it. Explain
its working and method of energy extraction from it. [8]

b) Advantages and limitations of concentrating solar collector over flat
plate type collector. Define aperture, concentration ratio and acceptance

angle for concentrating collectors. [8]

SECTION - 11

07) a) Explain mechanism of direct conversion of solar energy into electric
current in case of photovoltaic cells. Explain its advantages,
disadvantages and various applications. [10]

b) Discuss various types of wind machines with performance characteristics

and limitations. Which type of wind you will recommend for
commercial use. [8]

OR

08) a) What is fuel cell? Which may this is different from storage battery?
Explain working of any one type of fuel cell. Mention its merits and

demerits with future scope. [10]

b) Explain the limitations of tidal power. Why it is not very popular

method for non conventional sources of energy. [8]
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Q9) 2

b)

010) a)

b)

011)a)

b)

012)a)

b)

Explain the basic principle of OTEC. Describe open cycle OTEC

system. [8]

How power is produced from liquid dominated geothermal power

plant. [8]
OR

Describe the important factors in selection of site for wind power
generation. What is cut in speed and furling speed in case of wind
considered while operating wind mill? [8]

How cooling of space is done in summer by passive method using
solar energy. [8]

Draw schematic diagram of downdraft grasstire. Describe various zones

with temperature and chemical reaction taking place in each zone.[10]

What modifications are necessary if biogas is used in IC engine as a

fuel? [6]
OR

Explain with neat sketch the working of biogas plant. Discuss important
factors affecting the working of plant. How reaction is imitated in new

biogas plant. [10]

Explain the difference in construction of Dome type and fixed dome

type of biogas plant. Advantages and disadvantages of each. [6]
EEN
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P1355 [3864]-157
B.E. (Mechanical Sandwich)
COMPUTATIONAL FLUID DYNAMICS
(Elective) (2003 Course)
Time : 3 Hours) [Max. Marks : 100

Instructions to the candidates:
1) Assume suitable data, if required.
2)  Figures to the right indicate full marks.
3)  Use of calculators is allowed.

SECTION -1

Q1) a) What is CFD? Explain CFD methodology by giving steps in a CFD
simulation. [10]

b) What is substantial Derivative, explain its physical meaning? [6]
OR

02) a) Explain impact of CFD in today’s engineering activity by giving
minimum four practical examples. [8]

b) What is divergence of velocity? Explain its physical meaning. [8]

03) a) Solve the system of equations using Runge-Kutta method

dy_ L I

ax Yz, i Y" subjecttox,=0,y,=1 z, =" to find y&z

at x = 0.2 taking ~ = 0.2. [8]
b) Explain adaptive step size in Runge-Kutta method. [8]

OR

04) List full procedure for the solution of Blasius equation using shooting
method. [16]

05) Discuss in detail explicit and implicit approaches for obtaining solution in
CFD. Also discuss advantages and disadvantages of these methods over
each other. [18]

PT.O.



OR

06) a) Identify and classify the following PDE’s into elliptic, parabolic,
hyperbolic equations. Give one practical example for each type. [12]
oT 0°T 0’9 9% ou au
. - i) —+—7=0 i) —+c—=0
DT % W e ay’ 5T Oox
b) List any two types of errors encountered in numerical methods. Indicate
how the error occur. [6]
SECTION - 11
07) Develop the solution algorithm for one dimensional transient heat
conduction problem based on; [16]
a) Implicit Scheme.
b) Explicit Scheme.
OR
08) Develop the solution methodology for thermally developing flow inside a
two dimensional channel. Assume hydrodynamically fully developed flow.
[16]
Q9) Develop CFD solution algorithm for subsonic-supersonic isentropic nozzle
flow. [18]
OR
Q10) Write notes on; [18]

a) Stability criteria.
b) Mac-cormack method.

c) Quasi-one dimensional flow.

Q11) a) Explain in detail the philosophy of pressure correction method.  [8]

b) Write Navier-stokes equations for in compressible flow and explain

each term. [8]
OR
Q12) Explain finite volume method for CFD. [16]
EEE
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P1046 [3864]-176
B.E.(Prod.)
POWDER METALLURGY
(Elective - I) (2003 Course) (411085)
Time : 3 Hours) [Max. Marks : 100
Instructions to the candidates:
1)  Answer Three questions from Section I and Three questions from Sectionll.
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 -1
Q1) a) Discuss in brief some of the modern developments in powder
production, compacting & sintering. [8]
b) What is meant by metal powder characteristics? Discuss the
chemical,physical, & technological characteristics of metal powders.|[8]
OR
Q02) a) What is meant by size distribution of metal powders? Discuss its
importance in field of P/M. [8]
b) Describe briefly - Internal porosity of powders, compression ratio, flow
rate. [8]
03) a) Explain the role of different factors on the degree of compaction of a
metal powder. To what extent can the theoretical density be approached
by compacting. [9]
b) What are the factors that are required to be considered for a die design?

Does the die design impose any limitation on the compacting load?[9]
OR

PTO.



04)

05)

06)

Q7)

08)

09)

a) What are the advantages of isostatic pressing? Describe the wet & dry

bag tooling methods of isostatic pressing. [8]
b) Describe the sizing & coining. [5]
c) Describe briefly the role of lubricants. [5]

a) What specific role is played by diffusion during sintering of a metal
powder compact? How it is different from diffusion in metals attained

by casting? [8]
b) Explain, “It is necessary to have three distinct zones in a continuous
sintering furnace”. [8]
OR
a) What physical changes take place during sintering? Discuss the role of
recrystallisation & grain growth in sintering [8]
b) Discuss in brief about hot & cold pressing. [8]
SECTION - 11

a) Explain powder forging stating clearly the difference between powder
forging & conventional fasing. [8]

b) Explain the advantages, disadvantages & applications of Hot isostatic
pressing. [8]

OR
Write short note on- [16]

i) Role of polymer blends
ii) Roll compaction

iii) P/M forging

iv) Hot compaction

a) What is self lubricating action? Describe the different steps involved in
producing porous bearings. [8]

b) Critically discuss the shaping methods used for production of cemented
carbide parts. Also describe in brief the applications of cemented carbide
tools. [8]
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OR

Q10) With the help of a neat flow chart describe production of following,
depicting all important features- [16]

i) Ferrites
ii) Friction materials

Q11) a) Why has machining of P/M parts become a necessity? outline the general
rules you would adopt for machining of the sintered parts. [9]

b) Write an essay on the surface treatments of sintered P/M parts. [9]

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

i) Production of nano-composites by P/M.
ii)) Heat treatment of P/M parts.
iii) Near net shape production of P/M parts.

iv) Energy conservation in P/M.
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P1048

[3864]-178
B.E. (Production & Industrial Engg.)

MATERIAL HANDLING TECHNOLOGY AND

EQUIPMENT DESIGN
(2003 Course) (Elective -I) (411085) (Theory)

Time : 3 Hours) [Max. Marks : 100

Instructions to the candidates:

D
2)

3)
4

5)
6)

01) 2)

b)

02) a)

b)

03) a)
b)

Answer three questions from each section.

Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION -1

Unit-1

Explain various steps (approach) for solving material handling problem.

8]

Explain basic storage methods and equipments used for storing. [8]

OR
Explain ‘Unite load’ concept. What are the different types of material
handling equipment which can handle a unit load. [8]

Explain various factors are to be considered while selecting
M.H.equipment. [8]

Unit - 11

Explain various principles of material handling. [8]

Explain ‘Area restricted’ M.H. Equipments and state their applications.

PTO.



OR
8]

04) a) Explain unrestricted type of material handling system. [8]
b) Explain the gravity principle of material handling system with
illustration. [8]
Unit - IT1
05) a) Explain Kwo’s principle in the design of closed loop recirculating
conveyor system with one loading station and one unloading station.
[10]
b) Explain drag and flight conveyor system with neat sketch. State their
applications. [8]
OR
06) Write short notes on: [18]
a) Chutes
b) Industrial trucks.
c) Types of crane.
SECTION - 11
Unit -1V
Q7) a) Explain the different factors are to be consider during automation in
material handling system. [8]
b) Explain the applications of actuators used in material handling system.
8]
OR
08) a) Explain robot assisted material handling system. [8]
b) Explain hydraulic, pneumatic and electrical drive used to operate
material handling system. [8]
Unit -V
09) a) An automated guide vehicle system has an average travel distance per

delivery = 500 ft. and average empty travel distance = 300 ft. The
system must take a total of 75 deliveries/h. The load and unload times
are both 0.5 min. and the speed of the vechicles = 150 ft/min. The
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b)

010) a)

traffic factor for the system = 0.85. [8]

Determine
i) The average total time per delivery, The handling system efficiency
and the average number of deliveries per hour for a vehicle.

ii) How many vehicles are required to satisfy the 75 deliveries/h.
Explain various types of AS/RS system. [8]
OR

The operation of unit load AS/RS that uses on S/R machines for each
aisle of the system. The length of the storage aisle is 400 ft. and its
height is 100 ft. The horizontal and vertical speeds of the S/R machines
are 250 ft/min. and 80 ft/min. respectively. The S/R machine requires
0.6 min. to accomplish a P&D operation. Determine the single
command and duel command cycle times for the storage system. [8]

b) Explain vehicle guidance technology of AGV’S. [8]
Unit -VI
Q11) a) What are the safety precautions to be taken during operating material
handling equipment? [6]
b) What is machine vision system? Explain how it can be used in material
handling system. [6]
c) Explain role of computer in different areas of material handling system.
[6]
OR
Q12) Write short notes on: [18]
a) ADC technology.
b) Bar code printing technology.
c) Productivity improvement with the help of material handling.
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P 1052 [3864] - 182
B.E. (Production Engg.)
ROBOTICS
(2003 Course) (Elective- I1) (411090)
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) AttemptQ.lor Q.2, Q.30or Q.4, Q.50r Q.6 from Section | and Q.7 or
Q.8, Q.90r Q.10, Q.11 or Q.12 from Section I1.
2) Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto theright indicate full marks.
SECTION -1
Q1) @ Whatisthebasic structure of Industrial Robot? What are advantages of
this structure for its applications? [8]
b) Explainthe six degrees of freedom associated with the manipul ator.[8]
OR
Q2) @) Explain classification of ‘Robots with neat sketches of their work
volumes. [12]
b) How are accuracy and repeatability of any robot decided? [4]
Q3) @ For apick and place type of robot, the link parameters table is given
below :
i iy 4, d 6
1 0 0 2 0°
2 -90 0 0 30°
3 0 5 2 90°
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

PT.O.



Q4) &)

b)

Q5) &)
b)

Q6) a)

b)

Q7) @
b)

Q8) a)
b)

For a pick and place type of robot, the link parameters table is given

below :

[ o, a_, d 0,

1 0 0 0 60°

2 —90° 0 3 —90°

3 0 2 0 45°
Determine the location of the end point of the link 3 with respect to the
base. [8]

Explainthe Inverse kinematics associated with planar 3R manipulator.[ 8]

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

Explain the concept of low vision and high vision associated with robot

vision system. [10]
OR

With neat sketch explain any two electro-mechanically actuated grippers.

[8]
Thefollowing datarepresent a8X8 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 - 11
Explain the programming methods applied for robots. [10]
Describe the concept of Machine Intelligence. [6]
OR

Explain ‘WAIT’, ‘DELAY’, ‘SIGNAL’, ‘DEPART’ commands.  [§]
Describethe structure of any robot programming language with example.

[8]
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Q9) a With neat sketch explain interfacing of robot with PC.
b) Describe the following applications of robot :
1)  Spray painting.
i)  Machine loading and unloading.

OR

Q10)a) What is handshaking? Explain software handshaking of robot.

b) How will you check economic viability of industrial robot?

Q11)Writeanoteon:
a) Onelegged Robot.
b) Distance controlled robots.

OR

Q12)Write anoteon :
a) Underwater robots.
b) Handling radioactive materials with robots.

++++
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P 1053 [3864] - 184

B.E. (Production)
ADVANCED MATERIAL PROCESSING
(1997 & 2003 Course) (Elective- 11)
Time: 3Hours] [Max. Marks: 100

I nstructions to the candidates:
1) Attempt one question from each Unitin Section - | & Section - 1 1.
2) Answerstothetwo sectionsshould bewritten in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto theright indicate full marks.

SECTION - |
Unit - |

Q1) @ 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) @) Explainwith suitableexamplean ultrasonic vibration assested machining
along with advantages and limitations. [8]

b) Explainwith neat sketch the principle behind interrupted grinding. State
thefactorsaffectingon MRR & surfacefinishin stock removal grinding

process. [8]

Unit - |1
Q3) @ Explaintheprinciple and factors affecting on MRR & surfacefinish 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) @) ExplanRCcircuitin EDM. Compair thiscircuit with other typeof circuit
used in EDM for discharging & charging of dielectric fluid. [8]
b) Explain with neat sketch the thermal energy method. [8]

Unit - 111
Q5) @ 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]

PT.O.



Q6) a)

b)

Q7) 8

Q8) &)
b)

Q12)a)
b)

OR

Write anote on : [10]
1)  Ring Rolling.

1) Magneto forging.

Suggest & explain asuitable forming processto manufacture acontainer

to carry liquid or a gas. [8]
SECTION - 11
Unit -1V
Explain direct chill process with suitable sketch. [8]
Explain with neat sketch injection casting process along with advantages,
limitation, application. [8]
OR
Explainfactors affecting the quality of casted parts by continuous casting
process. [8]
Explain how dish of brass material is made with sketch. [8]
Unit - V
Explain the different joining methods used in joining plastic, glass. [8]
Suggest and explain suitable process for making plastic sheet. [8]
OR

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

Unit - VI

Write anoteon : [10]
1)  LIGA Process

Ii)  Importance of paint coating.

What is ceramic coating? State the selection criteria for it. List the

different coating materials and methods. [8]
OR

Explain the stepsin MEMS. [8]

Write noteon : [10]

1) PVD asacoating process.
1) Importance of Nano surface machining & factors affecting on it.

++++
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P 1054 [3864] - 185
B.E. (Production Engg.)
ADVANCED PRODUCTION TECHNOLOGY
(2003 Course) (Elective- I1)
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Attempt one question of each unit from Section - | & Section - | 1.
2) Answer to the questions should be written in separate books.
3) Draw neat diagram wherever necessary.
4) Assume suitable data if required.
SECTION - |
Unit - |
Ql) @ WhatisKANBAN? 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 - 11
Q3) @ What is benchmarking? State the findings with suitable example.  [§]
b) What is performance metrics of manufacturing? Explain how
performance metricsis prepared. [8]
OR
Q4) @) 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 - [11
Q5) @ What is productivity? Explain different types of factor productivity
indices. [9]
b) Explainwith suitable example how you will improvethe productivity in
medium scale industry. [9]
OR

PT.O.



Q6) &)
b)

Q7) &
b)

Q8) a)

b)

Q9) 8
b)

Q10)a)

b)

Q11)a)
b)

Q12)a)
b)

Explain Productivity measurement models. [9]

Explain the different advanced techniquesfor productivity improvements.
[9]

SECTION - 11
Unit - 1V
Explain the process interaction approach in ssmulation. [8]
Explain the role of an Artificial Intelligence in manufacturing. [8]
OR
What is mean by expert system? Explain its importance in today’s
manufacturing era. [8]
Explain the different terminology used in simulation and need of
simulation. [8]
Unit - V
What is System design? Explain the steps in system design. [9]
What is feasibility analysis? Explain the importance of it with suitable
example. [9]
OR
Explain the concept of product design based on surface topology,
dimensional tolerance, customer references. [9]
Explain the concept of functional analysis of design with suitable
example. [9]
Unit - VI
Define the technology? Explain different levels of it. [8]
State the different factors for surviving the industry in today’s
globalisation. [8]
OR
Compare technology management with other management. [8]
Explain with suitable example the effect of change in technology on
industry. [8]
+44++
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P 1055 [3864] - 192
B.E. (Production S/W Engg.)
MECHATRONICS & ROBOTICS
(2003 Course) (411121)

Time: 3Hours] [Max. Marks: 100

I nstructions to the candidates:
1) Answersto the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.
SECTION - |
Ql) @ Represent and explain in detail the following terms of a mechanical
system; using basic building blocks : [9]
1) Stiffness
i)  Friction and
lii) Inertia
b) Compareand Contrast the control system for the domestic central heating
system involving a bimetallic thermostat and that involving a
M Croprocessor. [9]
OR
Q2) a) Differentiate between Low-pass Passive Filter and Low-pass Active
Filter. [2]
b) Discussthe following with neat sketches: [16]
1) Instrumentation amplifier
i) Optoisolators
lii) Comparators
iv) Pulse amplitude modulation.
Q3) @ Draw aneat sketch of 8085 internal architecture. [4]
b) Explainthefollowing : [12]

1)  Karnaugh maps
i) Digital Comparator
i) D flip-flop.

PT.O.



Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) 8

OR

Draw a neat block diagram of Microcomputer and explain each block.

[10]
Explain the functions of : [6]
1)  Program Counter
i)  Stack Pointer

lii) General Registers.

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

Explain the following instructions with an example : [12]

1) MOV destination register, Source register

i) LXI B, memory location

i) LDA memory location

Iv) MVI destination register, data value.

OR

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

Explain the functions of the Pins: [4]

i) Hold

i) Trap

lii) Ready

iv) X, andX..

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

SECTION - 11

Deviseacircuit that could be used with aconveyor belt whichisused 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 anormally open start switch and stopped by anormally
closed switch. [8]
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b)

A thermocouple element when taken from aliquid at 50°C and plunged
into a liquid at 100°C at time t = 0, gave the following em.f. values.
Determine the 95% response time. [2]
Time (9) 0 20 40 60 80 100 120

emf.(mvV) 25 38 45 48 49 50 50

c) Explainany two of the following : [6]
1)  Tachogenerator
i) PVDF Tactile Sensor
lii) Phototransistors
Iv) Pneumatic Proximity Sensor.
OR
Q8) a Explain the following with respect to PLC : [8]
1) Input/Output Processing
i) Cascaded Timers
iii) Counters
iv) Starting of multiple outputs.
b) Explain the following with neat figure and application : [8]
1) Turbine Flowmeter
i) Bimetallic Thermostat
i) Strain Gauges
Iv) Rotary Variable Differential Transformer.
Q9) Explain following with neat diagram : [16]
a) Reays
b) MOSFETs
c¢) Control of d.c. motors
d) Cam and Cam followers.
OR
Q10)Explain following with neat diagram : [16]
a) Vavesymbols
b) Process Control Valves
c) Journal bearings
d) Fluid control system through Current to Pressure converter.
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Ql1)a)

b)

Q12)a)
b)

Discuss in detail; any four Sensors and Actuators used in Robots with

appropriate applications, [16]

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

What is a pay |load? State its role in Robot design. [6]

With a neat sketch explain the following Robots and mention their

applications : [12]

1)  Gantry Robot
i)  Cylindrical Robot
iii) Polar Robot.

++++
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P 1056 [3864] - 195
B.E. (Production / SW)
DIE AND MOULD DESIGN
(2003 Course) (Elective- 1) (411122)
Time: 3Hours] [Max. Marks: 100

I nstructions to the candidates:

1) From Section | solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, and from
Section Il solve Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12.
2) Answerstothetwo sectionsshould bewritten in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto theright indicate full marks.
5) Useof electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Unit - |
Ql) a Explainwith neat sketch planetary roll mill. [6]
b) Explain Hydrostatics Extrusion with its application. [6]
c) How stock isprepared in tube drawing? [4]
OR
Q2) Write short note on any three: [16]
a) Lubricantsin Extrusion.
b) Wiredrawing machines.
c¢) Neutral point and angle of bite.
d) Tresc'scriterion.
Unit - 11
Q3) @ Explain the principle of metal cutting in press tool. And what is the
effect of clearance on cutting? [8]
b) How pressesareclassified onthe basisof frame used? Explain with neat
diagram. [8]
OR
Q4) @ Draw neat sketch of compound die. [6]
b) What is strip layout? Which factors are considered for laying out strip
layout? [6]
c) What ispressbreak? [4]

PT.O.



Unit - 111

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

%

QS\

Material: 1mm thick
Shear strength: 280MPa
Fig:- 1

OR

Q6) Progressive die design.

a)

b)

Q7) 8

b)

Draw assembly drawing with locating element of a progressive die for

the component shown in fig. 2. [8]

Fig: 2
Material: A), Zmm thick
Shear streagth 190MPa

Draw strip layout and find out material utilization. [9]
Find out cutting force at each station and press tonnage. [9]
SECTION - 11
Unit - 1V
Explain in detail how the stock size is calculated in a impression die
forging. [8]
Explain briefly the following with neat sketch [8]

1) Shot blasting & tumbling process.
i) Isothermal forging.

OR

[3864] - 195 -2-



Q8) a) Explain the following forging operation with neat sketch. [8]
1) Fullering. i) Edging.
lii) 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 islocal insert? And when it will be used? [4]
c) Explainthe function of sprue bush and register ring with neat sketch. [4]
Unit - VI
Q11)Design single impression injection mold for the PV C component shown in
figure 7. 5 80 [18]
1T 1
]
j ¢
90
& &

Q12)a)
b)

Fig. 7 : Injection moulding job

OR
Explain different methods of mould cooling in injection moulding.[10]
Write short note on CAD application in mould design. [8]
+ 44+
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P 1057 [3864] - 196
B.E. (Production / SW)
ADVANCE PRODUCTION TECHNOLOGY
(2003 Cour se) (Elective- 1)
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answersto the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright indicate full marks.
4) Useof logarithmictables, diderule, Mollier charts, eectronic pocket
calculator and steam tablesis allowed.
5) Assume suitable data, if necessary.
6) All questions are compulsory.
SECTION -1
Q1) a Mention the benifitsof JIT system & sketch any two JIT layouts. [10]
b) Explain the philosophy behind TPS. [8]
OR
a) Explainthe KANBAN ruleswith their sub rules. [9]
b) Describe the various situations involved in fine tuning of production
through KANBAN. [9]
Q2) a) Discussthe various types of BenchMarking. [8]
b) How toidentify BenchMarking partners? Give examplesfor BM partners
inany six field / area of business. [8]
OR
a) Discussthe Generic BM methodology based on PDCA Cycle. [8]
b)  With schematic diagram, explain SMED. [8]
Q3) a Explainwith suitable examples, differencein productivity, performance
& OEE. [8]
b) Explainwith suitable example, difference in production, productivity &
efficiency. [8]
OR

PT.O.



b)

Q4) &)
b)

b)

Explainthe*basic work content’ & ‘added work content’ in productivity

measurement. [8]
Discuss the various Hard & Soft factors of an Organisation for
productivity improvement. [8]
SECTION - 11
Define ssimulation & explain stepsinvolved in it. [8]
List various simulation packages available. Explain anyone in detail.
Also mention the recent trends in simulation software. [9]
OR
DefineAl. List & explain task domain of Al. [8]
Explainthe use of ‘ Proportional logic’ and ‘ Predictatelogic’ asaway of
representing knowledge by giving a specific example. [9]

Q5) Explainin brief the*Product Design specifications’ & brief theimportance of

PDS. [17]
OR
Explainin brief the characteristics matrix with suitable example. [17]
Q6) Explain four different Research & Development strategies. [16]
OR
Explain four phases of ‘ Technology Transfer Process'. [16]
+ 44+
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Total No. of Questions: 6] [Total No. of Pages: 2

P 1058 [3864] - 198
B.E. (Production / SW)
SUPPLY CHAIN MANAGEMENT
(2003 Course) (Elective) (411125)
Time: 3 Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answersto the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright indicate full marks.
4) Useof logarithmictables, diderule, Mollier charts, eectronic pocket
calculator and steam tablesis allowed.
5) Assume suitable data, if necessary.
6) All questions are compulsory.
SECTION -1
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
a) Discussthe process of understanding supply chain uncertainity. [8]
b) Discussin brief thedriversaffecting supply chain performance & mention
the obstaclesiniit. [9]
Q2) @) Discussin brief stepsinvolved inforecasting the demand. [8]
b) Which type of information is needed to aggregate planner? Which
decisions are based on this information? [9]
OR
a) By managing capacity & inventory how thefirm can control the‘ Supply’ ?
[7]
b) Mention the stepsinvolved in ‘adaptive’ forecasting. [5]
c) Atwowheeler manufacturing company’slast 4 months saleswere 1200,

1270, 1140 & 1220 units. Forecast the demand for 5" month using four-
period moving average. What is the forecast error if the demand in 5™
month turns out to be 1300 units. [5]

PT.O.



Q3) &)
b)

Q4) &)

Q5) &)

Q6) a)

b)

Differentiate between lot size based & volume based quantity discounts
in supply chain. When quantity discounts are justified? [8]
Discusstherole of safety inventory in supply chain. How the appropriate
level of safety stock is decided? [8]

OR

What is product availability? Describe two types of replenishment
policies. [8]
Explain Managerial Leversto improve the supply chain profitability. [8]

SECTION - 11

Mention the various factors affecting the design of supply chain
network. Discuss any two factors affecting the location decision in

supply chain. [9]

Discusstheroleof Transportationin SC Network. Mention various modes

of transportation with their strengths & weakness. [9]
OR

Discuss the importance of information & IT in supply chain. [9]

Discusstherole of IT in forecasting & in inventory management. [9]

List the major obstacles for co-ordination in supply chain. Discuss in
brief. [8]
What is bull whip effect? How it relates to lack of co-ordination in SC.
[8]

OR

How the design of distribution network has been affected dueto evolution
of E-business? [8]
Discuss the actions taken by Manager to overcome the obstacles & to
achieve co-ordination in supply chain. [8]

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

[8]
OR
What is* Decision Tree' ? Summarise basic stepsin decisiontreeanaysis.

[8]
What is DCF analysis? Why it isused in SCM. [8]

++++
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Total No. of Questions: 12] [Total No. of Pages: 3
P 1059 [3864] - 221

B.E. (Electrical)
POWER SYSTEM OPERATION AND CONTROL

(2003 Cour se) (403141)
Time: 3Hours] [Max. Marks: 100

I nstructions to the candidates:
1) Answer any three questions from each section.
2) Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto theright indicate full marks.

5) Useof logarithmictables, dliderule, Mollier charts, electronic pocket
calculator and steam tablesis allowed.

SECTION -1

Q1) @ 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
discussthe concept of critical clearing angleand 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 athree phase fault occurs at its terminals, determine[8]

1)  The time in which fault must be cleared, if the maximum power
angleisto be 80°. Assume H = 10 MJMVA.

i)  Thecritical clearing angle.
b) Discussthe point by point method for solution to swing equation. [8]

Q3) @ Explain the concept of Unit Commitment. Enlist the methods for Unit

Commitment. [6]
b) Discussthe 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]

PT.O.



Q5) &)

b)

Q6) &)

b)

Q7) 8

b)

Q8) &)

b)

Q9) 8

b)

Explain the concept of control areain case of single areasystem and two

area system. [9]

Explain with schematic diagram the speed governing system used for

the turbogenerators. [9]
OR

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

Two generators rated 200 MW and 400 MW are operating in parallel.
Thedroop 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 - 11
Explain with thefunctional block diagram thereal time control of power
system. [8]
Explain the concept of real time monitoring of a power system. [8]
OR
Discuss functions of following load control centers. [8]

1)  National load control center.

1) Regional load control center.
lii) State control center.

Iv) Areaand local control center.

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

Draw aloading capability curve of asynchronous generator and explain

reactive power generation and absorption by the unit. [10]

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 noteson : [16]

a) Capacity Interchange.

b) Diversity Interchange.

c) Energy Banking.

d) Inadvertent Power Exchange.

F4 4+
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Total No. of Questions: 12] [Total No. of Pages: 3

P 1060 [3864] - 222
B.E. (Electrical)
UTILIZATION OF ELECTRICAL ENERGY
(2003 Course)
Time: 3 Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answer 03 questionsfrom Section | and 03 questionsfrom Section 11.
2) Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto theright indicate full marks.
5) Useof logarithmictables, dliderule, Mollier charts, electronic pocket
calculator and steam tablesis allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) @ What arethefactorswhich decidethefrequency 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) Discussthe methods of temperature control of resistance ovens.  [8]
b) The power required for dielectric heating of a dab of resin 150 cm? in
area and 2 cm thick is 200 watts. Frequency of 30 MHz. The materia
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) @ Explain briefly extraction and refining of metals by electrolysis.  [8]
b) Whatiselectrodeposition & explainin detail variousfactorswhich have

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

PT.O.



Q4) &)
b)

Q5) a)
b)

Q6) a)

b)

Q7) &)
b)

Q8) &)
b)

Q9) 8

Describe the process of electro-extraction of Zinc and Aluminium. [8]

Draw electric circuit of refrigerator and explain its working. How can
temperature inside the refrigerator be adjusted. [8]

Discuss the requirement of good lighting. [8]

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

What are the general principlesthat are usually employed in the design
of street lighting & explain. [8]
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 cal cul ate space-height
ratio of lamps. [10]

SECTION - 11

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

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

Explain current collection system in electric traction. [8]

What are the advantages of electric traction over other types of traction

systems. [8]

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)

Q10)a)

b)

Ql1)a)

b)

Q12)a)

An electric train has quadrilateral speed-time curve asfollows:
1) Uniform acceleration from rest at 2 kmphps for 30 seconds.
1)  Coasting for 50 seconds.

i)  Uniform braking to rest for 20 seconds.

If trainis moving auniform up gradient of % trainresistanceis

40 N/tonnerotational inertiaeffect 10% of dead weight and duration
of stop 30 seconds. Find schedul e speed. [8]

OR

Derive an expression for specific energy output on level track using a
simplified speed-time curve. [8]
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 arun of 1.5 km. Assume simplified trapezoidal speed-time curve.

[8]

Give the essential electrical and mechanica characteristics of traction
motors. [8]

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

OR

Compare shunt and bridge transition? [8]
A motor coach weighing 150 tonnesis equipped with four 600V motors
for series parallel control. If during series - parallel starting the current
per motor is maintained at 300 Amp.
Calculate :
1)  Theduration of starting period.
i) The speed of train at transition.
iiil) The Rheostatic losses during

1) Series

2) Pardld stepsand start.
At 300 A, 600V, 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 aresistance of 0.1CQ. [10]

F4 4+
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Total No. of Questions: 11] [Total No. of Pages: 4

P 1061 [3864] - 223
B.E. (Electrical)
INDUSTRIAL DRIVESAND CONTROL
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answer threequestionsfrom Section | and three questionsfrom Section I1.
2) Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4)  Figurestotheright indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam tablesis allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) @ Whatisan Electricdrive?Discuss, essential parts of Electric Drivewith
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
discussthe role of Fly wheel in load equalisation method. [6]
OR
Q2) @) Whatissteady state stability of an electric drive? Discuss how we arrive
dT, dT
at the criteria for steady state stabilit —-—M>0
e criteriafor y state ”ydw aw
where T, - Loadtorque
T,, - Motor torque
W - Speed of the drive [8]
b) Asshowninfig2b, for different motor-load combinations (Ex : A & B),
discuss wheather drive system is unstable or stable. [4]
s T
4 T T
b = N ™
/><;'\ \] TL
\ . W , W
DL/ATOM ke \)M -
(A7) &)

”F.M., Metay <k qractegshs

T — L@u&} C\')p,yo\cj!’cm'%'u
&;‘MW 53@,—0\371 shde =7
Rg 2\
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Q3) a)

b)

Q4) &)

b)

Q5) a)

b)

A motor develops atorque given by therelationship T, = aw + b, where
aand b are positive constants. This motor is used to drive aload whose
torqueisexpressed asT, = cw?+d, wherecand d are some other positive
constants. The total inertia of the rotating massesis J.

1)  Calculate the equilibrium operating speed.
1)  Find wheather the drive is stable at this speed. [6]

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

A 220V dc shunt motor has an armature resistance of 0.062 ohm and
with full field, has an emf of 215V 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

Explain with neat circuit diagram and characteristics (both motoring &
braking), thefollowing braking methods used for 3 phaseinduction motor.

1)  Regenerative braking.

i) Plugging.

i) D.C. Dynamic braking. [12]
Discuss merits and disadvantages associated with three braking methods
mentioned in part (a) of this question. [4]

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]

A 230V, 650 rpm 100 A separately excited dc motor hasarmature circuit
resistance and inductance of 0.08Q2 and 8 mH respectively. Motor is
controlled by asingle-phase half-controlled rectifier with source voltage
of 230V, 50 Hz. Identify the modes and cal cul ate speeds for

i) o =60°and torque = 1000 N-m
i) a =120°and torque = 1000 N-m. [8]

OR
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Q6) &)

b)

Q7) &)

b)

Q8) &)

b)

Q9) &)

b)

Explain chopper controlled speed control of dc series motor. Draw the
motor voltage and current waveforms, [8]
A dc motor iscontrolled by adual converter. Draw the necessary diagrams
and characteristics and explain speed control technique using a dual
converter. [8]

SECTION - 11

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]
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

Sketch aclosed loop control schemefor speed control of 3 phaseinduction
motor using acurrent sourceinverter. Explain the speed control strategy.

[8]
A 3 phase, 400 V, 50 Hz, six pole, 925 rpm star-connected, induction
motor has the following parameters.

r,=02Q r;=0.3Q, x, =0.5Q x;=10Q
The motor isfed from avoltage source inverter with a constant voltage
to frequency, V/f ratio.

Calculate the maximum torque T _ and the corresponding speed N for
50 Hz and 20 Hz. [8]

What arethe possiblereasonsfor the energy lossin Electric drive system?
[4]
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]
What are the reasonsfor energy |oss during running of ainduction 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 aload at 730 rpm.
Motor duty is as mentioned in fig shown in fig. 10 b.

£
Lo Sec
@ c?[ \@ &_D
[8]
c) Writeabrief note on therma model of motor and hence explain heating
& cooling curves. [4]
Q11)Write short noteson : [16]

a) Drivesused in sugar mills.
b) Drivesused in Machinetools.

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

F4 4+
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Total No. of Questions: 12] [Total No. of Pages: 2
P 1062 [3864] - 228
B.E. (Electrical Engg.) (Sem. - 11)
PROJECT MANAGEMENT
(2003 Pattern) (403143) (Elective- |) (Theory)

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

1) Section | & Section |1 should be solved on separate answer sheets.

2) Figures to the right indicate maximum marks for the respective

questions.
SECTION -1
Q1) Define & Explain project management, its scope & importanceintoday’sera
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) CostsAssociated with project. [9]
c) Return on Investment. [9]

Q5) Write short notes::

a) Critical path method. [6]
b) Project cost control. [6]
c) Gantt chart. [6]
OR
Q6) a) Discussthe various causes of Project failure? [9]

b) Explaintheconcept of crashing the Network with suitable examples? 9]

PT.O.



SECTION - 11

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 varioustypes of Tenders with examples? [8]

Q9) a Explain meaning of Inventory & types of Inventory with suitable

examples? [8]
b)  Write short notes:

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

OR
Q10)a) Elaborate vendor Rating concept in detail. [8]
b) Explain5‘R’sof purchasing. [8]
Ql1l)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]

+ 44+
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Total No. of Questions: 12] [Total No. of Pages: 3

P 1063 [3864] - 231
B.E. (Electrical)
SWITCHGEAR & PROTECTION
(2003 Course)
Time: 3 Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answer any 3 questions from each section.
2) Answer 3 questions from Section | and 3 questions from Section I1.
3) Answersto the two sections should be written in separate books.
4) Neat diagrams must be drawn wherever necessary.
5) Figuresto theright indicate full marks.
6) Useof logarithmictables, sliderule, Mollier charts, electronic pocket
calculator and steam tablesis allowed.
7) Assume suitable data, if necessary.
SECTION -1
Q1) @& 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) @ What arethe essential qualities of protective relaying? [8]
b) Derive the torgue equation in induction type relay. [8]
Q3) @ Explain high & low resistance principles of arc interruption. [8]
b) Define and derive RRRV. [8]
OR
Q4) a) Explainthe resistance switching in case of circuit breaker. [8]
b) Explain what is current chopping. [8]
Q5) @ Describein detail the termsrelated to circuit breaker [9]
1)  Making capacity.
i)  Breaking capacity.
lii) Rated interrupting duties.
b) Draw the neat sketch & explain in detail the construction & working

principle of SF, circuit breaker. [9]

PT.O.



OR

Q6) Write short noteson : [18]
a) Autoreclosing.
b) Vaccume Circuit Breaker advantages and disadvantages.
c) Aircircuit breaker.
SECTION - 11
Q7) @ Draw aneat sketch of Buchholz relay and explain with reference to its
operation, installation, merits and limitations. [8]
b) A 11kV,3phasealternator hasfull load rated current of 200A. Reactance
of armature winding is 15 percent. The differential protection systemis
set to operate on earth fault currents of morethan 200A. Find the neutral
earthing resistance, which gives earth fault protection to 90% of stator
winding. [8]
OR
Q8) a What aredifferent typesof faultsoccuring in an alternator? Explain each
in short. [8]
b) Explain the Merz-Price protection scheme for protection of power
transformer which are connected in star-delta configuration. [8]
Q9) a) Explainthecarrier current protection schemefor long transmission lines.
Draw its block diagram and explain working of each block. How isthe
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) Explainthe 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 aneat block diagram of static relays and explain function of each
block. Also compare static relays with conventional relays. [8]
b) Describetherealisation of over current relay by using amicroprocessor.
[5]
c) Givejudtificationsfor preferring half cycle datawindow over full cycle
datawindow for numerical protective relaying. [9]
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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Total No. of Questions: 12] [Total No. of Pages: 4

P 1064 [3864] - 232
B.E. (Electrical)
DIGITAL CONTROL SYSTEMS
(2003 Cour se) (403149)
Time: 3Hours] [Max. Marks: 100

I nstructions to the candidates:

1)
2)
3
2)
5)

6)

Ql) a)

b)

Q2) a)

b)

Answer any one question from each pair of questions Q.1 & Q.2, Q.3
& Q4,Q05& Q6 Q7& Q.8 Q9& Q.10and Q.11 & Q.12.
Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figuresto theright indicates full marks.

Use of logarithmic tables, slide rules, electronic unprogrammable
pocket calculator is allowed.

Assume suitable data, if necessary.

SECTION -1

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

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

xm={1. -1, 4.1.2}

Explain in detail and draw graphs for :

1)  Compress the sequence by 2 samples.

i1) 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

Explain sampling and reconstruction process. State Sampling theorem
and give its importance. [6]
Classifty the following sequences as static / dynamic, time-invariant /
time-variant, linear / non-linear, Causal / non-causal, stable / unstable
giving detail justification.

n+1

i ym= Y xk)

K=—oo

i)  y(n) = x(n).cos(w,n). [10]

PT.O.



Q3) a)

b)

Q4) a)
b)

Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

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

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

X(n)={1,1,9,1,1} h(n):{1,-2,_3,$}

OR

Draw a neat sketch of speed control scheme and explain its working.[ 8]

Discuss the various methods of obtaining the convolution of discrete
time systems. [8]

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

Find the one sided Z-transform of the following discrete sequences :
i) F(k)=Ka*?P

i) Fk) =K [10]
OR
State the properties and theorems of the Z-transform. Give the proof of
the “Final Value Theorem”. [8]
Determine the Inverse Z-transform of : [10]
47* -2z
i F(z)=
1) (2 Z-572+8z-4
z—-0.4
iy F(2=——— "
i) F(2) 2 +2z+2
SECTION - 11

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]

A certain unity feedback error sampled data control system has ;
1_ -ST

G(9)= 1 0 Loy GL(S)= and sampling period T = 1 sec.

s(s+1)
For unit step input, determine

1)  The Z-transform of the output.
ii) The output response at sampling instants. [10]
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Q8) a)
b)

Q9) a)

b)

Q10)a)

b)

Ql1)a)

b)

OR

Explain the concept of stability of discrete-data control system. [4]

What is Bilinear transformation? How it is used for testing the stability
of discrete-time control system? [4]

By applying Jury’s test examine the stability of the discrete-data system
represented by characteristic polynomial,

F(z2)=7-1.368Z + 0.4Z + 0.08z+ 0.002 [8]

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

" 1_1 1] x, (k) 0 "
oy | o o

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

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

X, (k+1)_ 0 2x k] [2 c
[xz <k+l>H—1 3][x2<k>]+[1}””
xl<k)]

[9]

OR

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

X(k+ 1) = Fx(k) + Gu(k)
y(k)  =Hx(K) [6]
Draw the state variable diagram in phase variable canonical form and
determine the discrete time state variable model for a system having
Y(2) 4z

U(z) Z2°-0.82°-0.21z+0.01

pulse transfer function : [12]

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]

Explain the PID controller for a digital control system. Draw the relevant
block diagram. [8]
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Q12)a)

b)

OR

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

0 1 0]xm®]T[o 1

u, (k)
x(k+1)=[0 O L[| %K |[+1 O )
0 —0.5 L5[|x k| |2 1]-°
Also comment on the system stability.
Define the concepts ‘Controllability and observability of discrete-data
Control System’. [4]

Investigate the controllability and observability of the following system :

AU e B ETCSR I S
St P e S H G
y(ky=[1 1].x(k) [8]

+4 4+
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P 1065 [3864] - 233
B.E. (Electrical)
VLSl DESIGN
(2003 Course) (Elective- I1) (403150)
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answer any 3 questions from each section.
2) Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto theright indicate full marks.
5) Useof logarithmictables, dliderule, Mollier charts, electronic pocket
calculator and steam tablesis allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) @ 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]
i) Draw state diagram for “10101” detector. Use Mealy model. [4]
b) 1) Draw multiplexer treeto implement 16 : 1 mux using 4 : 1 mux. [4]
i) Draw and explain 3 x 8 Decoder along with its truth-table. [4]
Q3) @ Explain EDA tool design flow in detail. [9]
b) Definethefollowing terms: [9]
1) Entity
1)  Architecture
lii) Configuration.
OR
Q4) @) WriteVHDL codefor 2 x 4 Decoder and also draw itsfunctional diagram
and truth table. [9]
b) Explainvarioustypesof Architecturesalong withitsexamplein VHDL.

[9]

PT.O.



Q5) &)
b)

Q6) a)

b)

Q7) 8

b)

Q8) a)

b)

Q9) &)
b)

Q10)a)
b)

Qll)a)
b)

Q12)a)
b)

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

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

statements? Explain with example. [8]
SECTION - 11

Explain the following termsw.r.t. CMOS.

1)  FANin i) FAN out

1) Power Dissipation iv) Propagation Delay. [8]

Implement basic gates using CMOS. [8]
OR

Explain the Enhancement type MOSFET construction. [8]

Explain the voltage transfer characteristics for CMOS. [8]

Draw and explain the architecture of CPLD in detail. [9]

Explain the meaning of

1)  Simulation i) Synthesis

lii) Place & Route iIv) Boundry Scan. [9]
OR

Differentiate PLD, CPLD, FPGA. [8]

With neat schematic explain the architectural building blocks of FPGA.

[10]

Write VHDL code for 8x 8 RAM and explain. [8]

Explain in detaill ALU with ADD, SUB, INC, DEC and basic logical

operations. [8]
OR

Write down VHDL code for 8 bit binary to integer converter. [8]

Draw state diagram and explain along with VHDL code 3 bit UP counter.
[8]

++++
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P 1066 [3864] - 234
B.E. (Electrical)
HIGH VOLTAGE ENGINEERING

(2003 Course)
Time: 3Hours] [Max. Marks: 100

I nstructions to the candidates:
1) Answer any three questions from each section.
2) Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto theright indicate full marks.

SECTION -1

Q1) @ What isionization? 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) @ Explainfollowing theories of breakdown in liquid dielectric material
1)  Suspended particle theory.
1)  Cavitation and bubble theory.

lii) Stressed oil volume theory. [10]
b) What iscomposite dielectric? Explain any one method of breakdown in
composite dielectrics. [6]
OR
Q4) Explain following breakdown mechanismsin solid dielectrics. [16]

a) Intrinsic breakdown.
b) Electromechanical breakdown.
¢) Thermal breakdown.

PT.O.



Q5) &)

b)

Q6) a)

b)

Q7) 8

b)

Q8) &)

b)

Q9) 8

b)

Q10)a)

b)

What isinsulation co-ordination? Explain statistical method of insulation
co-ordination. [9]
Discuss various causes of over voltage due to switching surges and also
explain means to overcome switching surges in the power system. [9]

OR

Explain with schematic diagram, the development of lightning stroke
between cloud and ground. [9]
Explain with illustrative example, the co-relation between with stand
voltagelevel of solid insulating material and protectivelevel of protective
devices. [9]

SECTION - 11

Explain basic waveform and specifications of the impulse voltage with
neat sketch diagram of Marx circuit, explain working of multistage

impul se generator. [10]
Explain any one method of controlling of thetripping of impul se current
generator. [6]
OR
Explain the working of 3-cascade connected transformers used for
generation of a.c. voltages. [8]
Explain different circuits used for generation of impulse current in
|aboratory. [8]

Explain the effect of following factors on sparkover voltage of sphere

gap unit.
1)  Nearby earthed object.

i)  Atmospheric condition.

i) lrradiation.

Iv) Polarity and rise time of voltage waveform. [8]
Draw aneat 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

Draw a neat diagram showing electrostatic voltmeter. Discuss basic
principle of operation of electrostatic voltmeter. [8]
Discussthe method of balanced detection for locating partial discharges
in electrical equipment. [8]
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Ql1)a)

b)

Q12)a)

b)

Explain the power factor test and partial discharge measurement test on

bushing. [9]
Explain different tests on high voltage cables. [9]
OR

Explain the following short circuit tests on circuit breaker.

1)  Direct test.

ii) Synthetic test. [9]
Explain various tests conducted on insulator in high voltage testing
|aboratory. [9]

F4 4+
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P1067 [3864]-235
B.E. (Electrical)
DIGITAL SIGNAL PROCESSING
(2003 Course) (Elective - II) (Sem. - II)
Time : 3 Hours]| [Max. Marks : 100

Instructions to the candidates:

1) Answer any three questions from each section.
2)  Answers to the two sections should be written in separate books.
3)  Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain the following terms related to discrete signals. [9]
i)  Energy and power signals.
ii) Periodic and non-periodic signals.
iii) Even and odd signals.
b) Determine auto-correlation of following signal. [9]
i)  x(n) = 2" for -3<n<0.
ii) x(n) = n? for 0<n<3.
OR
02) a) Explain the following terms related to discrete time system. [9]

i)  Shift invariant and shift variant system.
ii)) Causal and non-causal systems.

iii) Stable and unstable system.

PTO.



b)

03) a)

b)

04) a)

b)

05) a)

b)

06) a)
b)

Compute convolution of following LTI system using tabulation
method. [9]

i)  x(n) = 2" for -3<n<0, otherwise x(n) = 0
h(n) = 1 for 0<n<3, otherwise h(n) = 0
ii) x(n) = n? for 0<n<3, otherwise x(n) =0

h(n) = 1 for -3<n<0, otherwise x(n) = 0

Explain the partial fraction method for inverse z-transform. [6]

Determine the z-transform of following discrete time signal with ROC.
[10]
1)  x(n) = a" cos (wyn) u(n)

i) x(n) = a" sin (Wyn) u(n)

OR
How the causality and stability of discrete time system is determined in
terms of z-transforms. [6]
The system function of the LTI system is given by [10]
A1
H(z) = (3 4z )

1-35z1+15272°

Specify the ROC of H(z) and determine unit sample response of h(n)
for stable condition.

Explain computational complexity of DIT-FFT algorithm as compared

to direct computation of DFT. [8]

Compute 4-point DFT of following sequence using matrix method

x(n) = {0101} [8]
OR

Explain Goertzel algorithm for DFT calculation. [8]

Draw the signal flow graph of Radix-2 DIF-FFT algorithm for N= 8.
8]
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Q7) a)
b)

08) a)
b)

09) a)
b)

010) a)

b)

011) a)

b)

012)a)
b)

SECTION - 11

Explain direct form-I realization of IIR filter. [8]
The system function of an analog filter is given by [10]
Ha(s) = s+0.1 .

(s+0.2)+16

Obtain the system function of the digital filter using bilinear

transformation which is resonant at @, = %
OR

Explain FIR filter design using rectangular window. [9]

Explain design of IIR filter using Bilinear transformation method. [9]

What are the desirable features of DSP processor? [8]
Compare digital signal processor with general purpose microprocessor.

8]
OR

Explain Harvard and Modified Harvard architecture of digital signal
processor. [8]

Explain the functions of DAG and barrel shifter in digital signal
processor. [8]

Explain how the DFT is suitable for extraction of harmonics from a

given signal. [8]

Explain induction motor control using DSP with neat block diagram.

8]

OR
Explain power spectrum analysis using DSP. [8]
Explain vibration analysis in machines using DSP. [8]
EEN
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P 1068

[3864] - 236
B.E. (Electrical)

ANN & IT’'SAPPLICATION IN ELECTRICAL ENGG.

(2003 Course)
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answer 3 questions from Section | and 3 questions from Section I1.
2) Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto theright indicate full marks.
5) Your answerswill be valued as a whole.
SECTION -1
Q1) a) DefineArtificia intelligence. [2]
b) List Activation function with input, output limit. [8]
c) What are the different architecture neural network, explain any onein
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) @ Draw Hebbian Network and Hence discussit’'sadvantages & drawbacks
in learning the Neural Nets. [8]
b) Explainin detail about learning tasks. [8]
OR
Q4) a) f —————
-1
Fq 4
Explain Transfer function shown in fig 4.1. Explain it’s applicability
with example. [8]
b) Writein detail about learning without teacher. [8]

PT.O.



Q5) &)

b)

Q6) a)

b)

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

Draw perceptron architecture and hence discuss about role of weight

matrix. [6]

Write short notes on learning curves. [6]
OR

What are the learning rate Annealing techniques. [6]
1 05

P°=[1 0.2 0.5]"; w=|0.5 1 [;b=05apply perceptronnetwork
2 1

to get target output O for apple and target output 1 for mango.
P'=[0.8 0.7 0.2]

P>=[0.5 0.6 0.4]
P°=[0.2 0.9 0.6]

Train with

[10]

SECTION - 11

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

Table 1 - Training sets

S Inputs Outputs
No. l, l, O
1 04 -0.7 0.1
2 0.3 05 0.05
3 0.6 0.1 0.3
4 0.2 04 0.25
5 0.1 -0.2 0.12

Draw MFNN architectures. Find the updated weights if initially
Voo 01 04 WO = 0.2
|02 02 |-05

Assume 1=0.6. [16]

OR

Q8) a)
b)

Explain Back-propagation learning with Input, Hidden and Output layer
computations. [8]
Explain method of steppest descent. How it is used to evaluate learning
rate coefficient. [8]

[3864] - 236 -2-



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) Definetheterm resonance and hence givethe 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 agorithms 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 O to 16 MVAr in
each feeder. [16]

OR

Q12)Considering radial distribution system with five branches, devel op 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]

F4 4+
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P1333 [3864]-242
B.E. (Electronics)
ELECTRONIC PRODUCT DESIGN
(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 electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) With the help of suitable block diagram explain in detail the different
stages of an electronic product development. Discuss the implications
of skipping particular stage in development. [10]
b) An electronic circuit consists of 4 resistors, 4 capacitors, 1 transistor, 4
diodes and a power transformer. The failure rate of each components
are 0.1, 0.01, 0.8, 0.25 and 0.6 per 10° hrs respectively. Calculate -
i)  The MTBF of the circuit.
ii) The reliability at t = 1000 hrs. [5]
c) Inthe far field a 50 dB shielding effectiveness using conductive coating
is to be obtained at enclosure level. Calculate the value of coating
impedance to achieve this value of SE. [3]
OR
Q2) a) State the various objectives of Ergonomics. Also explain how the
ergonomics and aesthetic design considerations are satisfied for mobile
phone. [8]
b) Discuss the different noise coupling mechanisms and ways to reduce
the noise being coupled with suitable sketches. [8]
c) Calculate the value of a decoupling capacitor, if the current is 50 mA
and the voltage is changing at the rate of 0.1v/5ns. [2]

PT.O.



03) a)

b)

04) 2)

b)

05) a)

b)

Discuss the PCB design considerations for the microcontroller based
circuits. [8]
Estimate:

i)  Resistance of 25 cm long copper track with 1.0 mm width on standard
35 micron copper-clad laminate. (Assume p = 1.72 x 10°Q.cm).

ii)) Capacitance of two tracks on opposite side of double sided PCB
with width 2.0 mm, length 15 cm, laminate thickness 1.6 mm
and relative permittivity is 4.5. [8]

OR

Discuss in detail the various PCB design practices recommended for:
i)  Power supply & ground routing.

ii) Decoupling. [8]
Estimate the characteristic impedance for stripline geometry when the PCB

laminate thickness is 1.6 mm, the width of embedded track is 1.5 mm, the
track thickness is 35 microns and the relative permittivity is 4.5.  [4]

Explain the different termination schemes to avoid reflections in high
speed PCB designs. [4]

State the different capabilities of DPO. With suitable schematic how

DPO can be used to observe the eye pattern. [8]

With the help of any one circuit explain the use and limitations of

operating point analysis and AC analysis. [8]
OR

Q6) a) Define signal integrity. Discuss in detail the significance of signal integrity

b)

and the factors on which signal integrity is dependent. [8]

An eight channel DAS is designed with 89C51 microcontroller. How
will you test:

i)  The A to D converter is working properly?
ii) The different control and data signals. [8]
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Q7) a)

b)

08) a)

b)

09) a)

b)

010) a)

b)
011) a)
b)

©)

SECTION - 11

What are the goals of software design? Discuss the different phases of

software design with the help of neat diagram. [8]
Discuss the advantages and limitations of the following methods/tools
of software debugging: [10]
i)  Break points. ii) Software simulators.

iii) IDE. iv) Emulators

v) Single stepping.
OR

Explain the different phases of bugs introduction in the software and
how to debug these bugs. [8]
Explain how the ASM method can be used to design a washing
machine. Draw the detailed ASM chart. [10]

Justify the need of different tests to be carried out on following products:
i) Laptop.

ii) Mobile Phone.

iii) UPS.

iv) PLC. [8]

Explain the importance of shielded room while conducting EMI/EMC
testing. (4]
What is CE marking? What are the objectives of CE marking? [4]
OR
In order to test the suitability of an instrument for a typical application
which different tests are to be carried out on the instrument. Also discuss
the effect and action taken for each test. [10]
Differentiate between conducted EMI and radiated EMI. [6]

Explain the role of documentation in product design and development.

[S]
What are the different types of documentation? State the features of
each type of documentation. [8]

Justify - the bill of materials is considered to be the basic product cost.
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3]
OR

Q12) a) Explain in detail:

i)  Service manual for radio plus tape recorder.
ii) User manual of mobile phone. [10]
b) Justify:

i)  Engineering notebook is foundation of any engineering task.

ii) Bare board testing is essential for high track density PCB’s. [6]
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P 1276 [3864] - 253
B.E. (Electronics)
REAL TIME OPERATING SYSTEMS
(2003 Course) (Elective- I1) (404212)
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answerstothetwo sectionsshould bewritten in separate answer books.
2) In Section-l attempt Q.1 or Q.2, Q.3 or Q.4 and Q.5 or Q.6 in
Section-I1 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) Figuresto theright indicate full marks.
5) Assume suitable data, if necessary.
SECTION -1
Q1) @ Discussthe memory requirementsinforeground / 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) @ What is RMS theorem? How it is useful in assigning tasks priorities?
Check whether thefollowing set of periodic rea-timetasksisschedulable
under RMS on a uniprocessor system : T, = (e, = 20, p, = 100),
T,=(e,=30, p,=150), T, = (e, = 60, p, = 200). [8]
b) Discussinterrupt and interrupt timingsfor foreground / background, non-
preemptive and preemptive kernel. [8]
Q3) @ Explain, Locking and unlocking of scheduler in uCOSII, Nesting of
scheduler lock, Possible situation and precautionswhile using scheduler
lock/unlock. [8]
b) What isthe use of following members of OS TCB? And how they are
manipul ated? [8]

INT8U OSTCBX;
INT8U OSTCBY;
INT8U OSTCBItX;
INT8U OSTCBItY;

OR
PT.O.



Q4) &)

b)

Q5) a)

b)
c)

Q6) a)

Q7) 8

Q8) a)

Q9) a)

Explain, what is ready list in uCOSII? How uCOSI| add the task in the

ready list? How uCOSI| remove atask from ready list? [8]
What are different events handled using ECB in uCOSII. Explain data
structure OS-EVENT. [8]
Write short note on any two : [6]

1)  Semaphore management in uCOSII.
1)  Mutual exclusion semaphore in uCOSII.
i) Event flag management in uCOSI|.

Explain in detaill OSMutexCreate(). [6]

Enlist different MUTEX services. What configuration constants provided

to configure MUTEX? [6]
OR

Explain Event Flag Group data structure OS FLAG_GRP and

OS FLAG_NODE. [6]

Write short note on any two : [6]

1)  Semaphore management in uCOSII.
1)  Mutual exclusion semaphore in uCOSII.
What is relationship between Task, ISR and Semaphore in uCOSI1?[6]

SECTION - 11

How to use Mailox as binary semaphore? Explain by using pseudo code.

[6]
What isrelationship between Task, | SR and M essage Queuein uCOSI 7 6]
What are message queue services in uCOSII? How Message Queue

services enabled/disabled in uCOSI|. [6]
OR

Explain the relationship between tasks, ISR and message queue.  [6]

What are the features of message queue in uCOSII? [6]

Explain Mailbox services and configuration in uCOSII. [6]

Explain Memory Control Block data structure OS MEM. [4]

Explain memory partition and multiple memory partition in uCOSI1.[4]
Define porting of uCOSII. What requirementsthe processor should satisfy
to run uCOSII. [4]
What istesting of port? What are the stepsto follow for testing of port?
[4]

OR
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Q10)a) Explainthe need of memory management services by OS as compare to
compiler functions. [4]
b) What are memory management servicesin uCOSI|? Explain any one of
them. [4]
¢) HowOS CPU.H makesuCOSII processor and implementation specific?
[4]
d) ExplainuCOSlI 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) Definethetasksfor thesystem and assign thetaskspriority 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 thefollowing by considering the implementation of chocolate vending
machine.
a) Define the hardware architecture for the system. [4]
b) Definethetasksfor the system and assign thetasks priority and explain.[4]
c) Enlist the services of uCOSII required in the system. [4]
d) Write the application software for the system. [4]

+4 4+
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P1075 [3864]-265
B.E. (E&TC)
EMBEDDED SYSTEMS DESIGN
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)  Answer three questions from section I and three questions from sectionll.

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 -1

Q1) a) What is Real time systems? Explain challenges of implementing Real
time systems on general purpose system. [8]

b) Explain in detail how connection is established using Bluetooth
protocol. Provide complete details of pico NET and scatter NET. [10]

OR
Q2) a) What are the different functions of SDP and L2 CAP. [8]

b) Explain the tranceiver section of IrDA in complete details with
functionality. Explain in detail OBEX protocol using IrDA. [10]

03) a) What are the different criteria used while selecting memory for embedded

system. [8]
b) What are the special functions required in processors for digital camera
system with still photography and streaming video. [8]

OR
04) a) Explain with example how shared data problem occurs when interrupt
arrives. What are different ways to avoid it. [8]
b) List the differences between the process, task and thread. [8]

[PT.O.



05) a)

Give the features and functionality of UART device driver for pC/OS

II. [8]
b) Explain states of task. Explain in detail the transitions from one state to
another in a task. [8]
OR
06) a) What is scheduling. Explain the various scheduling algorithms. [8]
b) Explain the different tools used for developing software. [8]
SECTION - I1
07) a) Explain in detail different types of semaphore and usage of each type
in different operations by giving examples. [8]
b) Write C code for implementing Message mailbox in RTOS. How does
a mailbox message differs from a queue message. [10]
OR
08) a) Write C code for implementing pipes in RTOS. [10]
b) Is RTOS a must for all embedded system applications? Justify your
answer. [8]
09) a) Explain in detail the following functions of RT Linux os. [8]
i)  IPC function. i)  Mutex Management function.
b) Explain in detail the interprocess communication in QNX. [8]
OR
Q10) a) Compare QNX with NUCLEUS. What are the applications of
NUCLEUS. [8]
b) What are the different phases and models of software development
cycle. [8]
Q11) Explain the design and implementation of car cruise control system with
block diagram and C code. [16]
OR
Q12) Explain the design and implementation of RFID based system for asset
tracking with block diagram and C code. [16]
HEE
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B.E. (E&T/C)

ARTIFICIAL NEURAL NETWORKS (ANN)

(404218) (2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D
2)
3)
4

5)
6)

Q1) 2)

b)

02) a)

b)

Answer Q. 1 or Q. 2, Q. 3 or Q. 4, Q. 5 or Q. 6 from section -1, Q. 7 or Q. 8,
Q9o0rQ 10, Q. 11 or Q. 12 from section - I1.

Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of electronic pocket calculator is allowed.

Assume suitable data, if necessary.

SECTION -1

Explain biological neural network with neat diagram and compare its
performance with artificial neural network. [8]

A neural network has 2 - input neurons with the following weight
matrix W =[3 2] and [ =[-5 7]'and the required output is 0.5.

i)  Find out the bias that will do the job, if linear transfer function is

used.
ii)) Find out the bias, that will do the job, if log sigmoid function is
used. [4]
Draw and explain the following structures of ANN. [6]

i)  Group of instars.
ii)  Group of out stars.
iii) Auto associate memory.

OR

Design OR gate using MP neuron model. Explain the drawbacks of
MP neuron model. [4]

Explain the difference between activation dynamic models and synaptic
dynamic models. [6]

P.T.O.



d)

03) a)

b)

04) a)

b)

05) a)

b)
©)

Explain the difference between stability and convergence. [4]

What is supervised learning? Mention the different supervised
algorithms. (4]

IfI=[1 1]t =1and,=[1 -1]%t, = -1 represents the input and
output target pairs. find out the new weights using perceptron learning
for one epoch. Initial weight =[ 0 0], learning rate = 0.5 [6]

Explain the term linear separability. Explain wheter E_ gate is linearly
separable or not. (4]

Explain the training algorithm used in adaline and explain how the
decision boundary of adaline differs from that of perceptron learning.[6]

OR

Explain the training algorithm used in BPN (Back propogation
network). Explain how BPN with momentum differs from that of BPN.

8]
A back propogation network with 2i/p neurons, 2 hidden neurons and
1 output neuron is given.
Input X=[0.1 0.7 ]t=1 learning rate = 1.
Weight matrix between input and hidden layer is W.

01 03
W=

0.2 05
Weight matrix between hidden and output layer is V
V=[02 0.1]
Find the new weight matrix W and V after 1 epoch of training.  [8]
Design a Hopfield network for 5 bit bipolar patterns. The training
patternsare S =[ 111 11], S, =[1,-1,-1, 1,-1]
S,=[-11-1-1-1]. Find the weight matrix and energy for three
samples. [8]
Explain what is feedback network. (4]

Explain the concept of simulated annealing and explain how it is used
in neural networks. [4]

[3864]-268 -2-



Q6) a)

b)

Q7) a)

b)

08) a)
b)

09) a)

b)

OR

Draw the architecture of Boltzmann machine and explain how it is
different from Hopfield network. [6]

Explain the term energy associated with Hopfield n/w. [2]

What is a state transition diagram for a feedback network? Explain
how to derive it for a given network. [8]

SECTION - I1

Explain the architecture of self organised feature map (SOFM) network.
Explain the training algorithm used for the same. [8]

Explain the architecture and application of Maxnet in unsupervised

learning. [6]

What is learning vector quantization? [2]
OR

Explain ARTT1 architecture. [4]

Explain the training algorithm used in ART1 network. [8]

Explain plasticity stability dilemma. (4]

Explain TAM and MAM with the help of neat diagrams. [6]

Explain the principle of Neocognitron for pattern variability tasks.
[6]

Explain the architecture of RBF network with the help of neat diagram.
[4]

OR
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010) a)

b)

011)a)
b)

Q12) a)

b)

Design a BAM for the following input and output pairs. [10]
i)  Find the weight matrix.
ii)) Verify the operation of BAM in X and Y direction.

[=(1,-1,-1,1) t, =(1, 1, 1)
L=¢-L1,1-1) t=(,-1,1)
I,and I, are inputs.
t.and t, are target outputs.
Explain the architecture of hetero associative net and explain the training

algorithm used for the same. [6]

What is the problem in the recognition of hand written digits? [6]

Explain the difficulties in the solution of travelling salesman problem

by a feedback neural network. [8]

Explain how an image smoothing problem can be solved by principles

of neural network. [4]
OR

Explain how neural network principles are useful for a texture
classification problem. [6]

Explain how neural network principles are useful in control applications.

[6]

What is the significance of neural networks in the NET talk application.

[6]
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B.E. (Instrumentation)
PROCESS MODELING & OPTIMIZATION

(2003 Course)
Time: 3Hours] [Max. Marks: 100

I nstructions to the candidates:
1) Answer any three questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam tables, is all owed.
5) Assume suitable data, if necessary.

SECTION - |
Q1) Explain uses of mathematical model, principles of formulation and types of
models. [18]
OR
a) Find the mathematical model of field control DC motor. [18]

b) Findthe mode of liquid systems shownin Fig. 1
Assume: L = length of exit line; Ap = Exit line cross-sectional areaand
At = tank cross-sectional area.

F&’jﬁ

[

. T
| PER | F
L
fig.Ns 01
Q2) Obtain the model of ideal binary distillation column. [16]
OR
Obtain the model of non isothermal C.S.T.R. [16]

PT.O.



Q3)

Q4)

Q5)

Q6)

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

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

SECTION - 11

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

[12.8.° -18.9.e ]
[XD:| B 1+16.7s 1+ 21s [R]
Xg 6.6.e” -19.4e*®

| 1+10.9s 1+14.4s |
Find RGA and NI.

OR

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

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

OR
Determine the optimum values of the following functions and state whether
they are minimum or maximum. [16]
a)  f(X)=3x? —4xX, +2X,.
)
f(X)=""++
by f(x) 4

172

+4X,

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

++++
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P 1278 [3864] - 303

B.E. (Printing Engineering)
OFFSET MACHINES- 11
(2003 Course)

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

Q1)

Q2)

Q3)

1) All questions are compulsory.

2) Figurestotheright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4)  Answersto the two sections should be written in separate books.

SECTION - |
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
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]

a) What isthesignificance of using an automeatic 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
a) Compare brush dampening system and continuous dampening system
with neat figures. [8]
b) Explain keylessinking system used on web offset presses. [8]
Explain the process of drying on heatset weboffset press. Describe different
types of dryers used for this process. [18]
OR
a) Describe chill roll plumbing. [9]
b) Explain one type of folder used in newspaper industry on web offset
machines. [9]
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SECTION - 11

Q4) Explain the term ‘“Web Control’. State and explain the mechanical factors

affecting web control. [16]
OR
a) What isdancer 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 noteson : [16]
a) Remoisturising unit.
b) Web break detectors.
c) Sidelay sensors.
d) Web cleaners.
OR
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
Explain different problems occurring on print dueto : [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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B.E. (Printing)
ELECTRONIC IMAGE SETTING
(2003 Course)
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) All questions are compulsory.
2) Figurestotheright indicate full marks.
3) Write Section | & Section |1 on different answer sheets.

SECTION -1

Q1) Mentionindetailsthebasic objectives& functionsof raster image processor.[ 16]
OR

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 : 4colour-C,M,Y,K
Paper . Maplitho 80 gsm.
Image : Halftoneimagein4col. &
Text :  Textinsingle colour
Size : 100% enlargement (same size) [16]
Q2) Write short noteson : [18]

a) Trapping (Spreads & Chokes).
b) Spot size & resolution.

OR
Write down fundamental steps in digital image processing & elements of
digital image processing system. [18]
Q3) Write short noteson : [16]
a) Display file.
b) Display processor.
OR

PT.O.



Write short noteson : [16]
a)  Shadow mask CRT.
b) Beam Penetration CRT.

SECTION - 11
Q4) Draw neat & labelled diagram of internal drum imagesetter, external drum
Imagesetter & explain their working. [18]
OR

Draw & explain the different beam deviation technologies used for capstan
Imagesetters. [18]

Q5) @ WhatisPDFfile?How doesit differsfrom 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
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
What are different types of file formatsfor storing vector files & raster files?
Compare between these types of formats. [16]
+ 44+
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P1308 [3864]-307
B.E. Printing
SECURITY PRINTING
(Elective) (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.

SECTION -1

Q1) a) What is Security Printing? [16]
OR

b) Optical document security purpose and importance.

Q2) a) Designing security documents considerations to be taken into account.
[16]
OR

b) Security Printing used and describe in detail any one.

03) a) What is RFID technology. When did it start and what is the present
scenario of the same. [18]
OR

b) Define Smart Cards, Club Cards, Credit/Debit Cards.

Which of these have direct financial implications. And how.

SECTION - 11
04) a) Define MICR printing. Since when did it start in India. What is the use
of the same? [16]
OR
b) Explain the layout of the MICR cheque as used in India explaining the
code line.

PTO.



05) a) What are the Substrates used in Security Printing.

Importance of special inks and watermarks on substrates. [18]
OR
b) Various testing methods and the deterrence measures used in security
printing.

06) a) What is the importance of Brand security and brand protection. [16]

OR

b) Use of invisible document security.
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P 1088 [3864] - 321
B.E. (Chemical)
PROCESSDYNAMICS & CONTROL
(2003 Course)

Time: 3Hours] [Max. Marks: 100

I nstructions to the candidates:
1) Answerstothetwo sectionsshould bewritten in separate answer books.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright indicate full marks.
4) Useof logarithmictables, diderule, Mollier charts, e ectronic pocket
calculator and steam tablesis allowed.
5) Assume suitable data, if necessary.
SECTION -1
Q1) @ 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]
i) If adirect-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) @) Explain mathematical languages (methods) used for analysisand design
of control systemsin 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 adtirred-tank heater system explained in Q.1-a, sketch and explain
the following
1)  Thecontrol systemfor controlling level of liquid inside the tank by
manipulating the flow rate of exit liquid stream.
1)  The control system for controlling flow rate of liquid entering the
tank. [10]
Q3) @ A cylindrical liquid tank has 1 m? cross-sectional area with a control

valvewith resistance 10 min/m?installed in theliquid outlet line. Liquid
entersinto the tank at arate 0.2 m3¥/min. [8]
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1)  Find steady-state level of liquid in the tank corresponding to flow
rate of 0.2 m3¥min.

i)  Find the transfer functions of the system.

H(s)/Q, (s) & Q,(s)/Q,(s) whereQ, Q& H representinlet, outlet
flow rates and level of liquid in deviation form.

i) 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% changein level.

b) Acylindrica liquidtank * A" having cross-section area 1.2 m? is connected
to another cylindrical tank ‘B’ having cross-section area 0.8 m? in the
non-interacting arrangement. If the resistancesin the flow lines between
the tanks and that leaving from tank B are 8 m?’min & 6 m?/min
respectively. Then find - [8]
i)  Individua transfer functions G,(s) & G,(s) of tanks A & B in the

form H(s)/Q(s).

1)  Theoverdl transfer function of the combined non-interacting tank
system. Alsofind the polesof thistransfer function and hence predict
the nature of its dynamic response for step change in input flow
rate to tank ‘A'.

iii) If initia input flow rate F, to tank ‘A’ is 0.3 m¥min, find the
corresponding steady-state levels of liquid intanks ‘A’ & ‘B’.

iv) If aunit step change (decrease) is given to input flow rate F, find
the expression for time-response of liquid level intank ‘B’.

OR

Q4) @ A mercury thermometer having time constant 30 sec. shows steady-state
temperature of 27°C whichissuddenly immersed in hot liquid maintained
at 200°C. [8]
I)  Assuming unit static gain, state the transfer function T_(s)/T(s)
for the thermometer system where T & T are temperature outside
the bulb and measured temperature respectively. (In deviationform).
i)  Find the temperature reading after 10 sec.
1)  Find time required for 90% change in temperature reading.
b) 1) What are inverse response systems? Explain inverse response of
liquid level in aboiler system.
i) If afirst-order process having transfer function G,(s)=K,/7,s+1
IS connected in opposition to a pure integrator process having
transfer function G(s) = K /s, find the overall transfer function G(s).
Alsofindtheboles & zerosof GG(s). Derivethe conditionfor inverse
response behaviour.
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i)

Sketch the step responses of outputs of the individual processes
having transfer functions G,(s), G,(s) and the combined process
G(9). [8]

| ‘Q__) Fo= Constant

Figure-1

A liquid tank system shown in Figure 1 has cross-section area A. For
this system. [8]

)
i)

i)

Derive differential equation model based on mass balance around
the tank.

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

h'(8)=G,(s) Fi(s)+G4F4(9),

Where h’, F{, F; are deviation variables corresponding to h, F. &
F, respectively.

If liquid level in the tank is to be controlled at set-point h540 using
feedback controller having transfer function G = K, 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) Forliquidlevel control system shownin Figure 1, if P-controller having

gain K. is used find time response equation for height h of liquid for a
unit step changein

1)  Set-point hsp.

if) Disturbance flow F.

Find the offset in both the cases. [8]

OR

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

Go(9)=2 -
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b)

Q7) 8

b)

i) If aP-controller having transfer function K. is used to maintain
output y near to the set-point y_, find closed-loop servo transfer
function assuming G_ =G, = 1.

ii)  Find output response y(s) for unit step change in set-point Y, (S).
Find the closed-loop response characteristics and compare them
with open-loop response characteristics Ky, 7& .

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

1
10s® +25* +s-5
controlled using a P-controller having gain K ..
i)  Find the characteristic equation assuming G_ =G, = 1.
i) Find the range of values of K_ that produce stable closed-loop
responses (using Routh-Hurwitz criterion).

iii) Alsofindthevalueof gainK . at which the closed-loop systemisat
the verge of instability. Find corresponding roots of characteristic
eguation and hence the frequency of oscillations. [8]

A system having transfer function G (s)= isfeedback

SECTION - 11

The output of a process having transfer function G, =%2 4+ s IS
feedback controlled using a P-controller with the measuring element
having transfer function G = % 1 Assuming G, = 1. [10]

1) Find closed-loop servo transfer function of the control system.

i) Draw block diagram.

1)  Sketch root locus for the system.

iv) Find the range of values of gain K. for which the system will be
stable and unstable.

v) Find the value of K_ at which the system undergoes sustained
oscillations.

Also find the corresponding frequency of oscillations.
1)  Sketch asymptotic Bode plot for the control system having open-

56—55

(2s+1)(s+1)

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

OR

loop transfer function G, =
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Q8) &)

b)

Q9) &)

b)

Q10)a)

b)

Ql1)a)

Draw the root locus of a closed-loop system with
Kk

G  s(s+4)(S? + 45+ 20) [8]

1)  Sketch the Bode plot for a control system consisting of a process
having K =1, 7=1,t = 1 the measuring element having K = 0.95,
7=0.01, the P-controller having gain 10 and the final control
element having unity transfer function.

i) Find the values of PM & GM with corresponding cross-over

frequencies with these values comment on stability of the system.
[10]

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]
1)  Comparethe performance of feedforward and feedback controllers.
i)  Explainfeedforward control of ajacketed 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

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

Draw and explain control system for batch reactor used to control the
following variables [8]
1)  Flow rates of reactant streamsA & B.

1)  Pressure inside the reactor by manipulating the flow rate of vent
Stream.

Iii) Temperatureinsidethereactor iscontrolled 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 acounter-current shell and tube heat exchanger
by manipulating flow rate of entering hot fluid.

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)
iii)
\Y))
v)

Flow rate of binary feed (A + B, A being more volatile component).
Level of liquid in the condensate accumulator.

Composition of top product.

Level of liquid in the reboailer.

Composition of bottom product.

b)  Write short note on the following : [8]

)
i)
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B.E. (Chemical Engg.)
CHEMICAL PROCESSSYNTHESIS

(2003 Cour se) (409344)
[Max. Marks: 100

I nstructions to the candidates:

1)
2)
3)
4)

Ql) &)

b)
Q2) a)

b)

Q3) &)

b)

Answersto thetwo sections should bewritten in separate answer books.
Assume suitable data, if necessary.

Neat diagrams must be drawn wherever necessary.

Figuresto theright indicate full marks.

SECTION -1

Synthesize a detailed process for acetone production from isopropanol
with hydrogen as a byproduct, considering :

1)  Formulation of design problem,

i) Hierarchy and

1) Approachesto chemical process design. [12]

Explain grassroot design. [4]
OR

Discussin detail the onion model of process design. [8]

Explain the role of catalyst in the choice of reactor. [8]

Benzene is produced from toluene according to the reaction
CH.CH,+H, » CH, + CH,. Some of the benzene formed undergoes
a secondary reaction in series to an unwanted byproduct diphenyl,
according to the reaction 2CH, «s C_H, + H,. The following table
givesthe composition of the reactor feed and effluent streams. Calcul ate
the conversion, selectivity and reactor yield with respect to

1)  Toluenefeed and i) Hydrogen feed. [12]
Component | Inlet flow rate (kmol/h) | Outlet flow rate (kmol/h)
H, 1858 1583
CH, 804 1083
C.H 13 282
C,H.CH, 372 93
C12H10 O 4

Explain reaction system for multiple reactions in series producing

byproduct.

[4]

PT.O.



Q4) a)

b)

Q5) &)
b)

Q6) a)

b)

Q7) &)
b)

Q8) a)
b)

Q9) &)

b)

OR
Explain idealized reactor model for ideal batch reactor, mixed and plug

flow reactor. [10]
Derive the correlation to explain the effect of temperature on selectivity
and reactor volume. [6]

Explain the behaviour of mixtures during azeotropic distillation. [10]
Explain the concept of degrees of freedom in the design of evaporator.
[8]

OR

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

Explainthe effect of various parameters on the performance of absorption.

[8]

SECTION - 11

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

[8]

OR
Explain the optimization of reducible structure. [8]
Discuss the possible alternative sequences for the separation of five
component mixture by distillation sequencing. [8]

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

Stream | Type Supply Target AH | Heat capacity
temperature | temperature | MW CID
T,°C T,°C MW.k=
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
Explain criteriaof utility selection. [6]
OR
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Q10)a) Explain composite curve for two streams heat recovery system. [8]
Stream | Type Supply Target AH
temperature T, | temperature T, MW
°C °C
1 Cold 30 100 14
2 Hot 150 30 -12
b) Explain graphically heat recovery pinch. [8]
Q1ll)a) Explaintheintensification of hazardous materials. [8]
b) Comparethefireand explosion hazardsin the processinvolving benzene
inventory of 1000 kmol at 120 and 160°C, based on theoretical
combustion energy resulting from catastrophic failure of the equipment.
The normal boiling point of benzene is 80°C, the latent heat of
vaporization is 31,000 kJ/kmol, the specific heat capacity of
150 kJ/(kmol.°C) and the latent heat of combustion is 3.2 x 10° kJkmol.
[10]
OR
Q12)Write short note on [18]
a) Integration of refrigeration cycle.
b) Explosion.
c) Attenuation of hazardous materials.
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B.E. (Chemical Engg.)
BIOPROCESS ENGINEERING

(2003 Cour se) (409341) (Elective- 1)
Time: 3Hours] [Max. Marks: 100

I nstructions 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.

SECTION -1

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) Roleof DNA incdll life cycle.
c) Limiting nutrient.
d) Apo-enzyme.

Q3) Explain the manufacturing process for [16]
a) VitaminA and
b) LacticAcid.
OR
Q4) Explain the manufacturing process for [16]
a) Penicillinand
b) Vinegar.
Q5) Derive the kinetic expression for the following :
E+S o ES; K_ (1)
ES—SE+P; (2)
E+P < EP, K 3

PT.O.



Q6)

Q7)

Q8)

WhereK _and K, are the thermodynamic dissociation constantsfor reversible
reactions 1 and 3 respectively. ‘k’ isthe kinetic constant for reaction 2. What

type of kineticsis represented by the above equations? [18]
OR

Datafor the enzyme catalyzed reaction S — Pisasfollows:

[S] (M) 6.25x 10°| 7.50x 10°|1.00 x 10#|1.00 x 10| 1.00 x 10
Y

(nmoleslit™.| 15.00 56.25 60.00 74.90 75.00

min)

a) EdimaeV__andK .

b) Whatwould ‘v’ beat[S] =25x10°M and a [S] =5.0x 10°M?

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

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

SECTION - 11

Derive mathematical expressionswiththehelp of Michaelis-Menteninhibition

enzymatic kineticsfor :

a)  Noncompetitive inhibition

b) Competitive inhibition. [16]

OR

a) Explain how balanced growth of microbes is needed to be maintained
for chemostat and prove that for sterilefeed, D = 1. [6]

b) Operation of a typical CSTR follows the Monod kinetics where

e = 0.5 and K_=2 g/l.

i) At steady state with no cell death, if S, =50¢g/l andY =1 (g cells/
g substrates), what dilution rate ‘D’ will give the maximum total
rate of cell production?

i) 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]
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Q9) &)

b)

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 acell-free extract has kinetic constantsof K = 6.7 x 10* M
andV__ =300 nmoles.lit*.min™. Galactose-6-sulphate is acompetitive
inhibitor (1). At 10°M galactose-6-sulphate and 2x10° M glucose-6-
sulphate, ‘v’ was 1.5 nmoles. lit*.min™. Calculate K, for galactose-6-
sulphate. [12]
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 10° cells per ml and
single cell volume is 10 ml. 80% of active cell massiswater. [4]

OR

Q10)The steady state substrate and biomass concentrationsfor acontinuous 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 u,,, and K, the yield coefficient Y and the endogenous respiration

coefficient K . [16]
Dilution rate (hr?) 03 | 025 | 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)Explainin brief the following : [18]
a) Reactor dynamics.
b) Immobilization of enzymes.
c) lon exchange chromatography.
OR
Q12)Explainin brief the following : [18]
a) Bubble column bioreactor.
b) Fuidized bed bioreactor.
c) Continuous sterilization of bioreactor.

+4 4+
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B.E. (Chemical Engineering)
ENERGY CONSERVATION
(Elective - I) (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) Assume suitable data, if necessary.

SECTION -1
Q1) a) Data for a flat plate collector used for heating the buildings are given
below:
Factor Specification
Location and latitude Baroda, 22° N
Day and time January 1, 11:30 - 12:30 (IST)
Annual Average intensity of
solar radiation 0.5 langley/min
Collector tilt Latitude + 15°
No. of glass covers 2
Heat removal factor for
collector 0.810
Transmittance of glass 0.88
Absorption of glass 0.90
Top loss coefficient for colle-
ctor 7.88 W/m?°C (6.80 kcal/hr. m? °C)
Collector fluid temperature 60 °C
Ambient temperature 15 °C

P.T.O.



b)

02) 2)
b)

03) a)

b)

04) 2)
b)

05) a)

b)

Q6) 2)

b)

Q7) a)

Calculate:

i) Solar altitude angle.

i1) Incident angle.

ii1) Collector efficiency. [8]

Discuss about solar distillation and solar drying? [8]
OR

Explain principle and working of solar ponds with neat diagram? [8]

Give the principle and application of the following energy sources: [8]
i)  Geothermal energy.
ii) Tidal energy.

Explain the concept ‘energy plantation’? What are its advantages and

disadvantages? [8]

What are the different methods for hydrogen storage? Describe their

advantages and disadvantages. [8]
OR

Discuss in detail the classification of Biomass Gasifiers. [8]

Explain the factors considered while designing the optimum size of a
biogas plant? [8]

What are types of recuperators for waste heat recovery? Explain any

two in detail? [10]

Discuss the Heat transformers used to boost temperature of industrial

waste heat? [8]
OR

Explain the advantages of cogeneration with example of sugar industry?
[6]

Write short note on following (any two): [12]

i)  Direct contact heat exchangers.

ii) Principle and Working of incinerator.

iii) Thermal wheel.

SECTION - 11

Explain the energy performance assessment of Heat exchanger and
Turbines (Gas, Steam)? [10]
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b)

08) a)

b)

Q9) 2

b)

010) a)

b)

Justify that Fluidized bed combustion of coal is efficient method of

combustion? [8]
OR

Explain with suitable diagram and description that “Steam pressure

reducing station” help in energy optimization? [8]

Following data are provided for a typical oil fired boiler. Find out the
efficiency of the boiler by indirect method and Boiler Evaporation
ratio.

Type of boiler : Oil fired
«  Ultimate analysis of Oil
C : 84%, H,: 12.0%, S : 3.0%, O,: 1%

« GCV of Oil : 10200 kcal/kg

«  Steam Generation Pressure . 7 kg/cm?(g)- saturated
»  Enthalpy of steam : 660 kcal/kg

*  Feed water temperature ;60 °C

*  Percentage of oxygen in flue

gas 7
*  Percentage of CO, in flue gas : 11
*  Flue gas temperature (T)) ;220 °C
*  Ambient temperature (T ) : 27 °C
*  Humidity of air : 0.018 kg/kg of dry air. [10]

Explain the energy conservation policy of State & Central Government?

[8]
Justify that “Steam trap” and “Pressure Reducing Valves” (PRV) are

energy conservation devices? [8]
OR

Enlist the energy consumption units in petroleum refinery. Discuss

how energy can be conserved? [8]

Explain the features of energy conservation act of Govt. of India (2001)?

8]
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Ql11)a) Explain benchmarking of energy consumption and plant energy

performance (PEP)? [8]
b) Distinguish between ‘Preliminary Audit’ and ‘Detailed Audit’ with
suitable example? [8]
OR
Q12) Write short note on following (Any three) : [16]

a) Condensate recovery systems.
b) Sanky diagram and it’s use.
c) Energy conservation in paper and pulp industry.

d) Hydrogen Technology Development in India.
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B.E. (Chemical)
POLYMER TECHNOLOGY
(2003 Cour se) (409341) (Elective- )
Time: 3 Hours] [Max. Marks: 100

I nstructions to the candidates:
1) Answer 3 questions from Section | and 3 question from Section I1.
2) Answerstothetwo sectionsshould bewritten in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto theright indicate full marks.
5) Assume suitable data, if necessary.

SECTION - |
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]

1)  Thermoplastic and thermosetting polymers.
i) Linear and cross linked polymers.
b) What are factors influences the polymer properties? [8]

Q3) What aredifferent polymerization techniquesare used for synthesisof polymer.
Explain in detail batch polymerization alongwith limitations in Engineering
aspect point of view. [16]

OR
Q4) @) 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) @ 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

PT.O.



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

SECTION - 11

Q7) Explain kinetics of free radical polymerization by considering initiation,
propagation and termination as elementary stepsto find rate of polymerization
R.. What aredifferentinitiatorsare used in freeradica 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 anote 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.

+4 4+
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B.E. (Chemical Engg.)
CATALYSIS
(2003 Cour se) (409341) (Elective- 1)
Time: 3 Hours] [Max. Marks: 100

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

SECTION -1

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

and temperature. [8]
OR
Q2) a Explaintherole of supportsin heterogeneous catalysis. [8]
b) Derive the relationship between size, number and total surface area of
the crystallites. [8]

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

b) Solid catalyzed reaction A — 3R isconducted at 10 atm and 800°C ina
basket type mixed reactor of 0.7 lit volume and containing 1g of catalyst
of diameter dp =3 mm. Pure ‘A’ isfed 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
Py ou! Pain 08 | 05| 02 | 01 | 0.05
OR
Q4) @) Explain Eley-Rideal mechanism for surface reaction. [8]

b) ThecatalyticreactionA — 3Risrunat 3atmand 215°CinaPFR 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 :

PT.O.



Q5) a)
b)

Q6) &)
b)

Q7) &)

b)

Q8) a)

b)

Q9) &)

Run 1 2 3 4

C, i (Mol/lit) 0.100 0.080 0.060 0.040

C, o (MOl/lit) 0.084 0.070 0.055 0.038| [10]
Write a brief note on mass transfer in catalysis. [6]

ThereactionA — 2R inan experimental packed bed reactor using various
amounts of catayst and a fixed feed rate F, = 10 kmol/hr gives the
following results.

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

X 012 | 020 | 0.27 | 0.33 | 0.37 | 041 | 0.44

1) Find the reaction rate at 50% conversion.

i) Indesigning alarge packed bed reactor withfeed rate F, | =500kmoal/hr,
how much catalyst would be needed for 50% conversion?

1) How much catalyst would be needed in part (ii) if the reactor

employed avery large recycle of product stream? [10]
OR
Explain the reaction mechanism in phase transfer catalysis. [9]

Explain concept of Thiele's Modulus and its application in catalysis. [6]
Compare and contrast alumina and silica as catalyst support/carrier. [9]

SECTION - 11

What is pore volume distribution? Describe the mercury penetration
method for its measurement. What is N, desorption method? [8]

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

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

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

Estimate k, the first order rate constant, for an enzyme preparation with
V. of 48 umole/(lit.min) under the given experimental conditions.
K =2x10°M. [6]
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b) Anenzymewasassayed at an initia substrate concentration of 2 x 10° M.
In 6 min, haf of the substrate has been used. The K _for the substrateis

5x 103 M. Calculate [10]
i) Kk,
i) V__ and
lii) the concentration of product produced after 15 min.
OR
Ql10)Datafor the enzyme catalyzed reaction S — Pisasfollows: [16]
[S] (M) 6.25x10°|750x 10°|1.00x 10*|1.00x 10°|1.00 x 107
Y

o 15.00 56.25 60.00 74.90 75.00
(nmoles.litt.min™)

a) EdimaeV __andK .
b) What would ‘v’beat [S] =25x 10°M and at [S] =5.0x 10°M?

c) What would ‘v’ be a 5.0 x 10°M if the enzyme concentration were
doubled?

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

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

c) Proten.
OR
Q12)Write short notes on the following : [18]
a) Cracking catalyst.
b) ZSM-5.

c) Shape selectivity in zeolites.

+4 4+
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PETROLEUM REFINING
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1)  Answer three questions from Section-I and three questions from Section-11.
2)  Answers to the two sections should be written in separate books.
3)  Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

SECTION -1

Q1) Discuss in details on formation of crude oil. Enlist oil reserves in the world

and explain the oil exploration mechanism. [16]
OR
02) Note the specifications of following petroleum products: [16]
a) LPG b) Gasoline
c) Diesel Oil d) Kerosene
03) With neat diagram, explain the Crude Distillation Unit. [18]
OR
04) What is the necessity of Vacuum Distillation? Write in details about various
products obtained from VDU along with process. [18]
05) Noting chemical reactions with diagram, explain Reforming. [16]
OR
06) Explain Hydro-cracking with neat sketches. [16]

P.T.O.



SECTION - 11

Q7) a) What is Hydro-desulphurization? Explain. [8]

b) Discuss in details : HDA. [8]
OR

08) What is Acid Refining? Explain its necessity along with detailed process.
[16]
Q9) Petroleum Refinery is a good source for power generation. Express your
views on methodology for integration of refinery and a power plant. [18]

OR

Q10) Along with safety norms, write details on safety measures implied in
refineries. [18]

Q11) What are various steps used in Pre-refining? Explain in details any two

operations. [16]
OR

Q12) a) What are various applications of Lube Oils? [8]

b) Enlisting the names, explain use of catalysts in petroleum refining.[8]
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B.E. (Chemical)
PROCESS MODELING & SIMULATION
(2003 Course)
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answersto the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright indicate full marks.
4) Your answerswill be valued as a whole.
5) Useof logarithmictablessliderule, Moallier charts, electronic pocket
calculator and steam tablesis allowed.
6) Assume suitable data, if necessary.
SECTION - |
Ql) a) Attempt thefollowing: [8]
1)  What is process model ?
1)  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) Assumethat two chemical speciesA and B arein a solvent feed stream
entering aliquid phase chemical reactor that is maintained at a constant
pressure. The two species react irreversibly to form athird species, P.
Develop amodel to find out the reactor concentration of each speciesas
afunction of time. [8]

o

B

PT.O.

State your assumptions clearly.
OR



Q2)

Q3)

Q4)

Consider a perfectly mixed stirred tank heater, with asingle 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 amodel to find
out the tank temperature as a function of time. State your assumptions. [16]

1= L '

’-
B e e ™

Ve T
PANAVYNY
e

A component material balance around achemical reactor yieldsthefollowing
steady state equation

> F
T

o-fc - Fc_ke
YALERY,

where 5:0.1min‘1, C, = 1.0 Kg mol/m? K = 0.05m°/ Kg mol2min.

a How many steady state solutions are there?

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

OR

The batch still shown in figure initially contains 25 moles of n-octane and
molesof n heptane. If thestill isoperated at aconstant pressure of 1 atmosphere,

compute using Euler’s method, the final mole fraction of n-heptane XLj if
the remaining solution in the still, S, total 10 moles.

P rYH D iSHNq.LQ
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Q5)

Q6)

Q7)

Q8)

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

: 2.16X
fraction of n-heptane in the vapour phase, Y, is Y, = ;

S 1+116X,, [16]

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

Ainsg. meter | 950 | 1070 | 1200 | 1350 | 1530

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

dnh_ 48

—=—41/h

da A

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

OR

Thereaction 3A — 2B + Ciscarried 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 areactor. Gaseous C is
vented off through acondenser to prevent any A & B to go out with C. Assume
that from condenser only pure C isvented off. Thereactionisfirst order. The

relative volatilities of A and C to B are o, and o 5. Assume perfect gases
and constant pressure system. Write the equati ons describing the system. List
all assumptions. [18]

SECTION - 11

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 thewall has
finite heat capacity. [16]

OR

Develop the equations describing abatch 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]
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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 + HNO, — %+ nitrobenzene + H,O
Nitrobenze + HNO, —£2 dinitrobenzene + H,0

Dinitrobenzene + HNO, — %= trinitrobenzene + H,0

Assuming each reaction is linearly dependent on the concentrations of each
reactant, derive adynamic mathematical model of the system. There are two
feed streams, one pure benzene and one concentrated nitric acid (98 wt%o).
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 kineticsA and B; A + B —X+ 5 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

Ql2)a) Statethelaw of mass action.
b) Give different uses of mathematical model.
c) What are limitations of mathematical models. Give examples.
[18]

++++
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B.E. (Chemical Engineering)
PIPING DESIGN & ENGINEERING
(2003 Course) (Elective- I1)
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answer threequestionsfrom Section | and three questionsfrom Section 1.
2) Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figurestotheright indicate full marks.
5) Useof electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
SECTION - |
Ql) a Water at 20°C flows in a 80 mm pipe at Reynolds number 80000. The
pipeisestimated to have an equivalent sand grain roughness of size0.16
mm. Determine the head | oss expected in 300 m length of the pipe. How
much head |oss would be expected if this pipe were smooth, kinematic
viscosity of water at 20°C is 10° m?/s. [8]
b) Defineeconomic velocity? Explain briefly the considerationsin economic
velocity for following piping systems
1) Hot liquid flow.
i)  Slurry flow. [8]
OR
Q2) a Explain in detail pipe line networks and their analysis for flow in
branches. [8]
b) Discussthe procedure in determining pipe diameter for specified height
of pipe wall roughness and the discharge? [8]
Q3) @ Explainthedesirable propertiesof piping materialsfor low temperature
and high temperature services? [8]
b) Explain the various types of pipe fittingsin detail ? [10]
OR

PT.O.



Q4) &)

b)

Q5) a)
b)

Q6) &)

b)

Q7) 8

b)

Q8) &)

b)

Q9) &)

b)

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

[10]
Discussthevarioustypesof gasket accordingtoASME B16.5and B16.47
for flanges? [8]

State and explain the factors to be considered in selecting valves? [§]

Discuss the sizing methodol ogies for rupture disc? [8]
OR

Describe the construction and principle of operation for the following

types of valve actuators : [8]

1)  Electric motor.

i)  Pneumatic.

i) Hydraulic.

iv) Solenoid.

Explain the steps followed during sizing of control valve? [8]
SECTION - 11

What is the nomina size of a portable compressor unit required for
compressing 1,600,000 standard cubic ft of gas per 24 hours at a
temperature of 85°F from 40 psig pressure to 600 psig pressure? The
atitude above sealevel is2500ft. The N value of gasis 1.28. Thesuction

temperature of stages other than the first stage is 130°F. [8]
Explain the correct piping arrangement with the help of submergence
laws for centrifugal pump? [8]
OR
Discussthe steam pipe sizing criteriabased on flow rate, velocity, steam
pressure and pressure |0ss? [8]
Explain the design principles and line sizing of pneumatic conveying
systems? [8]

What are factors considered when the designer islocating equipment in
the plot plan? [8]

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

Q10)a) Fromaproperly madeP & ID, piping engineer should obtain all essential
detailsrequired for piping? Make alist of all such details which should
be available from a properly prepared P & 1D? [10]
b) Explain the concept bill of material? [8]
Qll)a) What are the most common insulation material classifications to the
industrial and commercia piping industry? [8]
b) Derivethe 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) Highalloy steel & itsusage in piping.
d) Selection criteriafor insulation in hot and cold piping.

F4 4+
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P1357

[3864]-345
B.E. (Petroleum Engineering)

REFINING AND PETROCHEMICAL TECHNOLOGY

(2003 Course)

Time : 3 Hours) [Max. Marks : 100

Instructions to the candidates:

D
2)

3)
4

Q1) 2)

b)

02) a)
b)
03) a)

b)

04) a)

b)

Answer any three questions from Section- I and three questions from
Section - I1.

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

SECTION -1

Describe with flowsheet the absorption method for production of LPG.

[10]
Define and mention importance of cloud point and pour point.  [4]
Explain any one method used for dewaxing of lube oil. [4]

Mention the reactions involved in hydrocracking and advantages of

hydrocracking. [8]
Describe with flowsheet the process of delayed coking. [8]

Mention significance of desalting of crude oil and describe single and

two stage desalting systems. [10]
Write a note on chemical composition of petroleum. [4]
Explain API Gravity. [2]

Explain hydrotreating and describe with flowsheet the process of
catalytic hydrodesulfurization. [10]
Mention types, properties and applications of petroleum coke. [6]
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05) a)
b)
Q6) 2)
b)
Q7) a)
b)
08) a)

b)

SECTION - 11

Describe with flowsheet the process for manufacture of ethylene oxide

from ethylene and oxygen. [12]
Mention health and handling precautions and applications of acetic
acid. [6]
Describe with flowsheet the oxidation dehydrogenation process for
conversion of methanol to formaldehyde. [10]
Mention end uses of acetic anhydride and acetone. [6]

Describe with flowsheet the process of indirect hydration for conversion
of propylene to isopropanol. [10]

Mention health and handling precautions and applications of methanol.

[6]
Describe with flowsheet the process for manufacture of acetic acid from
acetaldehyde by oxidation. [10]
Mention end uses of acetylene, ethylene oxide and formaldehyde. [6]
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P1314 [3864]-386
B.E. (Polymer)
RUBBER TECHNOLOGY
(Elective) (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 -1
Q1) Define Compounding. List various ingredients used in rubber compounding.
Give the role of each ingredient with suitable examples. [16]
OR

02) Show the various steps in dry rubber technology with the help of a block
diagram. Explain coagulation, pale crepe, smobed sheet and mastication in

detail. [16]
03) What is vulcanisation? Explain the process of vulcanisation giving chemical
reactions of at least 3 commercial elastomer materials. [16]

OR

Q4) Listthe factors affecting the process of vulcanisation. Discuss in detail various
techniques of vulcanisation. [16]

05) Answer the following:

a) List the molecular criteria for a material to behave as an elastomer. [4]
b) Classify rubber materials in suitable groups. [3]
c) List the changes in the rubber material after vulcanisation. [4]

PT.O.



d)
e)

What are different selection criteria of rubber materials. [3]
Justify the statement: Rubber elasticity is entropy driven. [4]
OR

06) Draw neat labelled diagrams of:

a)
b)

Q7) a)

b)

08) a)

b)

09) a)

b)

©)

Stress-strain curve of elastomers and explain long range elasticity. [9]

Cure curve for ‘S’ vulcanisation and explain ‘scorch’ and “reversion”.

[9]
SECTION - 11
List the different types of roll arrangements used in calendaring. Explain
roll chambering. [6]
Explain the process of injection molding of rubbers. [6]
List the different types of extruders used with rubbers. Explain the
different methods of vulcanisation of extrudates. [6]
OR

Explain the process of compression molding of rubbers. Which rubber
articles are manufactured by this method? What are the advantages of
compression molding? [6]

What is “roll-bending” in calendaring process? What are the remedies
to over come the same? [6]

What are the advantages and disadvantages of injection molding as
compared to compression molding in rubbers? [6]

List the various components forming a tyre structure and explain the
function of each component. List the rubbers used in tyre manufacture.

[6]
Explain the process for manufacture of cables. How are cables cured ?

[S]

With the help of a neat sketch list the various constructional elements
of a cable slating the function of each element. [5]
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010) a)

b)

Ql1)a)

b)

012)a)

b)

OR

With a neat sketch explain the constructional elements of a rubber hose.
What is the criteria for selection of material for hoses? [6]

State the 3 different types of latex dipping processes. Explain the process
of coagulant dipping used for rubber gloves. [5]

Explain the construction, manufacture of a conveyer belt. What are its
applications? [5]

List the tests carried out on unvulcanised rubbers. Explain any 2 indetail.
8]
Define “fatigue”. List the 2 types of tests to find fatigue in a rubber

sample. Explain any one of there. [8]
OR

State 2 applications in which the rubber product is tested for abrasion.

Explain the procedure to carry out the test. [8]

List the electrical tests carried out on rubbers. Explain surface and

volume resistivity w.r.t. rubbers. [8]
EEN
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P 1269 [3864] - 390
B.E. (Polymer Engg.)
POLYMER PROCESSING OPERATIONS- 11
(2003 Course)
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) AnswerQ.lorQ.2,Q.30rQ.4,Q.50r Q.6from Section | . Answer
Q.70rQ.8,Q.90r Q.10,Q. 11 or Q. 12 from Section I1.
2) Answersto the two sections should be written in separate books.
3) Figurestotheright indicate full marks.
4) Assume suitable data, if necessary.
5) Useof pocket calculator and graph paper is allowed.
SECTION - |
Q1) @ 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. [9]
b) Discuss merits and demerits of cored rolls and drilled rolls. [9]
c) What ismeant by ‘Friction ratio’? [3]
d) Discussdifferent materials used for calendering rolls. [3]
Q3) @) 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]
1)  Flexible arm rotational moulding m/c.
i) 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]

PT.O.



Q4) &)
b)

d)

Q5) &)

Q6) a)

Q7) 8

Q8) &)

Q9) a)

Discuss various materials used for construction of rotational mould.[3]
Write a short note on * Rotational moulding of Nylons'. [9]

Explain how application of pressure and vacuum can be used for removal
bubbles during rotational moulding. [4]

Discuss particle size and particle size distribution with reference to
polyethylene rotational moulding. [6]

Which techniques are used to import metallic finish to plastic products?

Explain any onein detail. [8]
Name the processes used for printing on plastic films. Describe any one
in detail. [8]
Explain the process of screen printing. [4]

Explain the process of coronatreatment used for polyethylene films.[6]

Explain slush moulding and dip moulding. Give methods of process
control. [6]

SECTION - 11

What is meant by ‘ Filament denier’ ? Explain with example. [4]
Explainindetail with asketch *Wet spinning technique’ of fiber spinning.

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

Explain the manufacturing technique for Viscose Rayon fiber. [9]
Why isit necessary to carry out annealing of fibers? How it isdone? [5]
Explainin detail ‘solution spinning’ technique of fiber spinning.  [8]

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

[5]
List different equipment used for recycling of plastics and discuss any
one with neat sketch. [6]

[3864] - 390 -2-



Q10)a)

b)

Qll)a)

b)

Q12)a)
b)

Explain primary, secondary and tertiary methods of recycling of plastics.
[10]

Discuss recycling of PET. [6]

Discuss any two of the following assembly techniques used for plastic
parts [6]
1) Pressfit assembly.

i)  Adhesive bonding.

1) Mechanical fastening.

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

machining of plastics. [9]

Write a short note on *hot gaswelding’. [9]

Explain various considerations taken into account for injection moulding

of cantilever snap joints. [6]

Explain laser machining of plastics. [9]
+4++
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P1293

[3864]-391
B.E. (Polymer)

INDUSTRIAL MANAGEMENT AND PROCESSECONOMICS

(2003 Course)

Time: 3Hours) [Max. Marks: 100
I nstructions to the candidates:

1)

2)
3)
4)
5)
6)

Q1) 4
b)

Q2) 4
b)

In Section-I attempt Q.1 or Q.2, Q.30or Q.4, Q.50r Q.6.

In Section-I1 attempt Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12.
Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figuresto theright indicate full marks.

Use of electronic pocket calculator is allowed.

Assume suitable data, if necessary.

SECTION -1

What isthe structure of manufacturing organisation? Explain its need.[ 8]
Explain: [9]
i)  Margin of safety
i) 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
Explain the objectives and principles of a good plant layout. [8]
Explain: [9]
1)  Marginal cost

i)  Contribution
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Q3) 4

b)

Q4) 4
b)

Q5) 4

For aproduct X, sales and total cost are given for two different periods:

Period Sales (Rs)) Tota cost (Rs.)
Period 1 39,000 34,800
Period 2 43,000 37,600

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

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%. [9]

Explain the term “Working Capital” and discuss about its sources. [6]
Explain the difference between equity shares and preference shares.[ 6]
OR

What are the limitations of Capital Budgeting? [9]

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
i) Rs.50,000
iii) Rs.90,000

[6]
What are the advantages and disadvantages of Debentures. [6]
Describe the aims of budgeting. [6]

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 is50,000 units. If 7,000 unitsare produced in aparticul ar
year, find the depreciation value using production unit method. [5]

Explain Joint factor method for depreciation. [9]
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Q6) a)

b)

Q7) &

b)

[3864]-391

OR

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]

[6]
[S]

What are the merits of budgetary control?

The following datais available :

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 - 11

Solve the following LP problem using Simplex method. [9]
Maximize z=3x —X,
Subject to x, —2x,< 2

2X, —X, <4

X +X,<95

X, X, 20

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

Determine a sequence for five jobs that will minimize the elapsed time T.
Caculate the total idle time for the machinesin this period.

-3-



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 Availahility
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 Il 11 12 15 13
1 18 12 10 11
Y 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
(2-7) 1 (6-9) 3
(2-3) 4 (7-8) 3
(3-6) 1 (8-9) 5
(4-5) 5

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

i) Total float for each activity.
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b) A producer of boats has estimated the following distribution of demand

Q10) &)

b)

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
Find the saddle point and hence solve the following game. [7]
B
B, B, B,B,
Al 7 3 4
A A5 6 4 5
A;|7 2 0 3

A project consists of a series or tasks labelled A, B, ... H, | 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 EB,D<F,C<G,B<H:FG<I

Find also the optimum time of completion of the project, when timein
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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Q1l) g

b)

Q12) g

b)

For afixed order quantity system, find out (i) Economic order quantity
(i) 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
C, = Rs.12.00 per production run, C, = Re.0.24 per unit.

Past lead times: 15 days, 25 days, 13 days, 14 days, 30 days, 17 days.
[8]

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

Find the optimal order quantity for a product for which the price breaks
are asfollows:

Quantity Unit cost (Rs.)
0 <q, <500 10.00
500 < q, 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]
Explain in details ‘ Always Better Control’ (ABC) Analysis. [8]
000
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P 1286 [3864] - 393
B.E. (Polymer)
FIBER TECHNOLOGY
(Backlog) (2003 Course) (Elective)
Time: 3 Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answersto Section | and Section |1 should bewritten on separate answer book.
2) Solve 3 questionsfrom Section | and 3 questions from Section | 1.
3) Neat diagrams should be drawn whenever necessary.
4) Figurestotheright indicate full marks.
5) Assume suitable data, if necessary.
6) Useof electronic pocket calculator is allowed.
SECTION - |
Q1) @ Comment about molecular requirements of fiber forming polymers. [8]
b) Write a short note on “High Speed Spinning” process in fiber
manufacture. [9]
c) Enlist advantagesand drawbacks of synthetic fibersover natural fibers.[5]
OR
Q2) @) Explaintheterms- Yarn, Filament, Tex, Denier, Tenacity, Staplefiber.[6]
b)  Write ashort note on “Melt Spinning” process to manufacture fiber.[ 8]
c) Comment on Effect of Spinning Speed on Morphology of fiber. [4]
Q3) @ 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 aretheraw materialsused to synthesize aromatic polyamide PPTA
(Kevlar®)? [2]
d) Explaininbrief Catalystsusedin synthesisof PET by transesterification
route. [4]
OR
Q4) @ What arethe 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 onadvantagesand disadvantagesof Integrated Continuousprocess

used to synthesize Nylon6 polymer for fiber spinning application. [4]

PT.O.



Q5) &)
b)

Q6) a)

Q7) &

Q8) &)

Q9) a)

b)

Q10)a)

b)

What are the functions of Spin finish used in fiber spinning operation? 3]
With neat diagram explain the Dipping Roller Method used for Spin

finish application. [6]
Why isit necessary to carry out stretching or drawing of fibers?  [2]
Explain in detail Sequential Draw Texturing Process. [9]
OR
What are the chemical constituents of Spin finish? [9]
Explain in brief the effect of Spin finish on dyeing. [3]
Enlist various Drawing Conditions in fiber drawing stage. [3]
Explain in detail Stuffer Box Texturing Process. [9]
SECTION - 11

Explain in detail s the production of Filament Yarn and Staple Yarn. [10]
Comment about the significance of heat setting. Explain how itiscarried

out. [6]
Name two methods of identification and analysis of fibers. [2]
OR
What do you understand by Staple Fibers? Explain in detail Direct
Spinning process for staple fiber production. [8]
Explain the structural changes taking place during spinning, drawing
and heat setting operation during fiber manufacture. [5]
Explain 3-phase model of fiber structure. [5]

Why itisdifficult to dye polyester fibers? Enlist varioustechniques used

to dye polyester fibers. Explain any one in detalil. [8]
Write short noteson Thermaosol Processand High Temperature dyeing.[ 8]
OR

Explain in detail “Mass Colouration” fibers alongwith its advantages,
disadvantages as well as enlist various methods of mass colouration.[§]

Write a short note on “Dyeability of Synthetic Fibers’. [9]
Why are PP fibers difficult to dye? [3]

[3864] - 393 -2-



Ql1)a)

b)

Q12)a)
b)

What causes necessity to modify synthetic fibers? Explainin brief “Low

Pilling Polyester”. [6]
Write a short note on “Flame Retardants used in Fibers’. [6]
What are the advantages of bicomponent acrylic fibers. [4]
OR
How hydrophilic acrylic fibers are prepared? [6]
Write a short note on “Optical Fibers'. [5]
Briefly explain Fibers obtained by Nanotechnology. [9]
+ 4+
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P 1102 [3864] - 406
B.E. (Computer Engg.)
ADVANCED DATABASES
(2003 Course) (Elective - 1) (410445)
Time: 3 Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Answersto the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.
4) Sectionl:Q.lor Q.2 Q30r Q4,Q.50r Q.6.
5 Sectionll : Q.70or Q.8, Q.9 or Q.10, Q.11 or Q.12.
SECTION -1
Q1) @ ExplainParallel Hash Join with suitable example. [5]
b) Explain designissuesin Parallel Database System. [6]
c) Explainany two Parallel Database Architectures. [6]
OR

Q2) a Evaluate how well partitioning techniques support the following types
of data access [9]
1)  Scanning the entire relation.

1) Locating tuple associatively.
lii) Locating all tuples such that the value of given attribute lieswithin
a specified range.
b)  Write a short note on [8]
1)  Cash Coherency Protocol.
i) Parallel Query Optimization.

Q3) a) If wearetoensureatomicity, all thesitesinwhich atransaction T executed
must agree on the final outcome of the execution T must either commit
at al 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
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Q4) &)

b)

Q5) a)

b)

Define semi-join. Compute semi-joinr ¢ sfor therelationsr 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
Describe the voting and read-any-write-all approaches to synchronous
replication. [9]

Explain Optimistic methods for Distributed Concurrency Control. [5]

Consider following DTD for bibliography [12]

<?xml version= “1.0” encoding = “UTF-8"?>

<IELEMENT bib (book*)>

<!IELEMENT book (title, (author™ | editor®), publisher, price)>

<IATTLIST book year CDATA #REQUIRED>

<IELEMENT author (last, first)>

<IELEMENT editor (last, first, affiliation)>

<IELEMENT title (#PCDATA)>

<IELEMENT last (#PCDATA)>

<IELEMENT first (#PCDATA)>

<IELEMENT &ffiliation (#PCDATA)>

<IELEMENT publisher (#PCDATA)>

<IELEMENT price (#PCDATA)>

Create XML document, XML Schemas and solve the following queries

in XQuery on the bibliography fragment.

1) List bookspublished by Addison-Wesley after 1991, including their
year and title.

1) Find pairs of books that have different titles but the same set of
authors (possibly in a different order).

lii) For each book inthe bibliography, list thetitle and authors, grouped
inside a“result” element.

Explain advantages and disadvantages of the Web-DBM S approach.[4]
OR
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Q6) &)

b)

Q7) @
b)

Q8) &)
b)

Q9) a)

Consider following DTD for bid

<?xml version = “1.0” encoding = “UTF-8"?>

<IELEMENT bids (bid_tuple*)>

<IELEMENT bid_tuple (userid, itemno, bid, bid_date)>

<IELEMENT userid (#PCDATA)>

<IELEMENT itemno (#PCDATA)>

<IELEMENT bid (#PCDATA)>

<IELEMENT bid_date (#PCDATA)>

Create XML document, XML Schemas and solve the following queries

in XQuery on the bibliography fragment.

1) 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.
1) List item numbers and average bids for items that have received

three or more bids, in descending order by average bid. [8]
Describe the various issues for efficient evaluation of XML Queries.[8]

SECTION - 11
Explain Data Reduction and Data Decretization preprocessing in Data
Warehouse. [9]
Explain cube and rollup extended aggregation operation with suitable
example. [9]
Explain Kimball’s nine steps design for Data Warehouse. [7]
OR

Explain different conceptual schemas design for data warehouse with
suitable example. [10]
Explain different indexing techniques in Data Warehouse. [7]
Consider following training set [12]
Outlook Temperature | Humidity | Wind |ClassAttribute
Sunny Hot High False N
Sunny Hot High True N
Overcast Hot High False P
Rain Mild High False P
Rain Coal 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 D3 Classification algorithm. Construct a decision tree based on
above training set using ID3.
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b)

Q10)a)

b)

Ql1)a)
b)

Q12)a)
b)

[3864] - 406

Write a short note on Text Mining.

[3]

OR
Consider following data set [9]
Object Attributel | 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 objectsin
data set with K = 2.
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 Naive Bayesian Classfier dgorithm. Consder Buys Computer as a
Class Attribute with vaues yes and no classes. Find the class |abd for data
sample X = (age<=30, Income= medium, Student = yesCredit_rating=Fair)
using Naive Bayesan Classfier.

Define Information Retrieval System. Describe how it is differ from
database system. [6]

Write short notes on [10]
1)  Signature Files.
i)  Ranking Document Similarity.

OR
Explain any two techniques that support the evaluation of Boolean and
Ranked queries. [6]
Write short notes on [10]
1) Web Crawler. i) Precision and Recall.

+44++
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P 1103 [3864] - 407
B.E. (Computer Engg.)
ARTIFICIAL INTELLIGENCE
(2003 Course) (410445)
Time: 3Hours] [Max. Marks: 100
I nstructions to the candidates:
1) Attempt three questions from Section | and three questions from
Section I1.
2) Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.
SECTION - |
Q1) @ WhatisLogic programming? Explain backward and forward reasoning
with an example. List the applications of Artificial Intelligence. [8]
b) List and explain the seven characteristics of problemsin Al. For any of
the two problems, list out the problem characteristics : [8]
1) Chess. i) Water Jug.
i) 8 Tile Sliding Puzzle. iv) Travelling Salesman.
OR
Q2) a What are intelligent agents? Explain the architecture of atypical 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) @ 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
PT.O.



Q4) &)

b)

Q5) &)

b)

Q6) a)

b)

Explain Hill Climbing algorithm. Explain plateau, ridge, local maxima
and global maxima. [8]
Explain apha beta cut off for the following example and show which
nodes are cut off and solve considering A is maximizing node. [10]

A
B C
D E H

@ 6 A A *
6) 8) (9
A”””

(—1) (8)

Consider thefollowing sentences and trand ate the sentencesinto formulas
in predicate logic and clause form. Prove “John likes Peanuts’ using
resolution. [8]

» Johnlikesall kinds of food.

* Applesarefood.

*  Chickenisfood.

*  Anything anyone eats and isn’t killed by isfood.
e  Bill eatspeanuts and is still alive.

e Sueeats anything Bill eats.

Write a script of going to a multiplex to watch amovie. [8]
OR
Represent the following in semantic networks : [8]

A collage has a department Computer Engineering and Ravi isthe head
of the department. Varshaand Ruma are staff members of the department.
Varshais 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 3inchestall.

Represent the following sentences in conceptual dependency : [8]
1)  Birdflew.

i)  Joe ate some soup with a spoon.

lii) Jane gave Tom an ice cream cone.

Iv) Charlie drove the pickup fast.
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Q7) 8

b)

Q8) a)
b)

Q9) a)

Q10)a)

Ql1)a)
b)

Q12)a)
b)

SECTION - 11

Describe any of the two learning methods : [8]
1) RoteLearning.

i) By taking advice.

lii) By parameter adjustment.

Iv) Learning from example.

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
Explain Waltz' salgorithm with an example. Comment on the limitations
of Waltz algorithm. [8]
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.

Explainin brief the various steps in natural language processing.  [8]
Give the grammar and show the parse tree for [8]
1) John wanted to go to the movie with Sally.

i)  Print the file on the printer.

OR
Explain the Robot architecture. [8]
Explain an ATN with an example, Trace it for a sentence “ The long file
has printed”. [8]

Givedetailed architecture of Expert System and explain its components.

[8]

Explain in details artificial neural network architecture. [8]
OR
Give any two applications of neural network. [8]
Explain the characteristics of Expert Systems and explain the expert
systems ELIZA & MY CIN. [8]
+44++
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P1336

[3864]-416
B.E. (Information Technology)

INFORMATION SYSTEMS SECURITY
(Revised 2003 Course) (414441) (Sem. - V1)

Time: 3Hourg|

[Max. Marks: 100

| nstructions to the candidates:

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

2) Answer Qlor Q2,Q30r Q4,Q50r Q6in Section-1 and Q7 or Q8, Q9 or Q10,
Q11 or Q12in Section-Il.

3) Figurestotheright indicate full marks.

SECTION -1

Q1) a Categories Attacks, Defense and Security services. [10]

b) Among the Security goals such as Integrity, Secrecy, Authentication,
Access Control, Non Repudiation, Availability, |dentify and state which

Secu
1)

2)

3)

4)

rity Goal(s) are affected. [8]
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.

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 al the
departments.

Rekhaisdownloading trial accounting softwarefrom awell 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.

Ms. Basanti helped the police officer to find Mr. Gabber. She was
not aware that police officer was a fake police officer.

P.T.O.



Q2)

Q3)

Q4)

Q5)

Q6)

Q7)

b)

b)

b)

b)

b)

b)

OR

State in one line 4 physical controls and 4 software control for security
purpose. [10]

Y ou are a Security Manager to define policies. Write security policies
for Email, Internet Surfing, Password and social conduct. (2 policies
for each) [8]

State and Illustrate Biba Integrity Model. [8]

Illustrate necessity of Trust for end to end security of abusiness system.

[8]

OR
Explain the Design and implementation details of Access controls.
Give simple case. [8]
Compare Chinese Wall Model and Bell-Lapadula Model. [8]
List and State four important key managements issues. [8]
Write steps of RSA algorithm. (Key Generation, Encryption,
Decryption) [8]
OR
List and State 8 fields used for public key certificate X509. [8]

Does | PSEC support all thegoalssuch asIntegrity, Availability, Secrecy,
Non Repudiation, Authentication, Reliability, Scalability? Identify and
justify. [8]

SECTION - 11

Consider an Example of Secure communication of large message file
between CID officer 1to 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]

State two appealing advantages and Disadvantages of Symmetric key
systems. Also list State the four Commercialy used Symmetric Key
algorithms. [8]
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Q8) 4

b)

Q9) 4

b)

a)
b)

Q1l) &)
b)

Q12) a)

b)

OR

Which OSI layers are responsible to loose Location Privacy and
Spoofing. Name the Layers and Why it is s0? [10]

List and state eight principles used to design Symmetric Cryptography
Algorithm. [8]

List and state (one line) 8 design guidelines or security system
principles. [8]

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.

Capabilities and Implementation of capabilities. [8]

Software Tools for Security. [8]

Write short note on Security Audit standard. [8]

Discuss in detail penetration studies. [8]
OR

With a neat diagram explain the architecture of Intrusion detection

system. (host based and Network based) [8]

List Firewall characteristics, Firewall typesand State the Disadvantages

of Firewall. [8]

00agd
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P 1282 [3864] - 418

B.E.(IT)
SOFTWARE TESTING AND QUALITY ASSURANCE

(2003 Cour se) (414444)
Time: 3Hours] [Max. Marks: 100

I nstructions to the candidates:
1) Answer question number 1 or 2, 30or 4,5 or 6 from Section |.
2) Answer gquestion number 7 or 8, 9 or 10, 11 from Section 1.
3) Answerstothetwo sectionsshould bewritten in separate answer books.
4) Neat diagrams must be drawn wherever necessary.
5) Figuresto theright indicate full marks.
6) Assume suitable data, if necessary.

SECTION - |
Q1) a Iscompletetesting possible?When to stop testing? Explain the difference
between random testing and testing using error guessing. [8]
b) Explainin short any four methods of System Level Testing. [8]
OR
Q2) a) Define any four of the following terms: [8]
1) Failure. i) Faults.
iii) Test Bed. iv) Defects.
v) Errors. vi) Software Quality.

b) Differentiate between software verification and software validity. [8]

Q3) @ Explainindetail 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 thisval ue 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 |east

cover al its branches.

modulefoo() / *&[ ] and b[ ] are global variables* /
begin
int i,x
=1
read(x)
while (i < x) do begin
PT.O.



Q4) a)
b)

Q5) &)

b)

Q6) a)

b)

Q7) 8

b)

a[i] = b[i] * x

if a[i] > 50 then

print (“array aisover the limit”)

else

print (“ok™)

i=i+1

end

print (“end of nonsense”)

end. [8]

OR

Explain unit test planning in details. [8]
Explainin detail different functions (responsibilities) to be handled in a
testing life cycle or process. [8]

Explain with example the GQM method for identifying software
measures. [10]

Write short noteson : [8]
1)  Product quality metrics.
i)  In-process quality metrics.

OR

Explain the importance of the metric - percentage delinquent fixes in
context with software maintenance. Also cal cul ate 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]

Write anote on Control Flow Structures. Also focus on sequencing and

nesting of flow graphs. [8]
SECTION - 11

Enumerate | shikawa's seven basic quality tools. Explain any twoin detail.
[8]

[lustrate with examples the use of following techniques in improving

quality : [8]

i)  Code inspection.

i) Project Planning.

OR
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Q8) @ What does SQA ensure? What are the goals of SQA activity? [6]
b) Writeanoteon: [10]
1)  Scatter diagrams.
1) 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) Explainthe Software Project Tracking & Oversight (SPTO) KPA of the
CMM level 2. [8]
b) Describein brief Software Configuration Management (SCM). [8]
Q11)Write short notes on any three: [18]
a) ClassTesting.
b) Functional testing of Web-site.
c) Client-Server Testing techniques.
d) Importance of code review in software security testing.

++++
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P 1283 [3864] - 439
B.E. (Biotechnology)
ANALYTICAL BIOTECHNOLOGY

(2003 Cour se) (Sem. - 1) (416287)
Time: 3Hours] [Max. Marks: 100

I nstructions to the candidates:
1) Answer threequestionsfrom Section | and three questionsfrom Section 1.
2)  Answer to the two sections should be written in separate answer books.
3) Neat diagrams should be drawn whenever necessary.
4) Figurestotheright indicate full marks.

SECTION -1
Q1) What is PCR? Discussin detail the technique and its optimization. [18]
OR
Q2) Write noteson [18]

a) Snager's DNA sequencing.
b) Southern blotting.

Q3) Describein detail following DNA modifying enzymes [16]
a) DNAligase.
b) DNA polymerase.
OR

Q4) State the experiment leading to invention of restriction enzymes. How many
typesof restriction enzymesare known?Which of thesehavearolein 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.

PT.O.



SECTION - 11

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 V111 is produced? Describe in detail. [16]
OR
Q12)Discuss
a) AFLP [6]
b) Humulin. [10]
+4+++
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P1098

[3864] - 371
B.E. (Petrochemical)

CATALYSIS TECHNOLOGY & FLUIDIZATION ENGINEERING

(2003 Course) (412411)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D
2)

3)
4

5)

Q1) 2)

b)

Q2) a)

b)

d)
03) a)

b)

Answer any three questions from each section.

Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

SECTION -1

With help of suitable example explain principle of Homogeneous
Catalysis. [6]
Discuss methods and means to regenerate activity of spent catalyst. [6]
What are the Adsorption [sotherms? Explain their significances. [4]
Differentiate between Riedel Model and Langmuir Hinshelwood Model

for catalytic reaction. [5]
What are promoter in catalysis - Discuss their functions. [5]
What is Sintering? Explain with help of neat sketch. [4]
Write a short note on catalyst support. [4]

Describe precipitation method of catalyst manufacture with help of suitable

examples. [6]

How Characterization of Commercial Catalyst is done - Discuss in details.
[6]
What is dual activity catalyst - Explain with help of suitable example.[4]

P.T.O.



04) a)

b)

05) a)
b)

06) a)

b)

Q7) a)

b)

08) 2)

b)

With help of neat sketch explain industrial manufacture of ammonia.
Discuss in details on the catalyst used and the reactor type and geometry
employed. [8]
What are Zeolites? With help of neat sketch explain their shape selectivity.
With help of real life example, explain how Zeolites have increased
industrial production many - fold. [8]

SECTION - 11

Write down six major advantages of fluidization and discuss them. [6]
Discuss important parameters for classifying the fluidizing particles. [4]

With help of diagram explain the fluidization process and how void
fraction and pressure drop across bed changes during the process. [6]

With help of Kuni - Levenspiel model explain inter-mixing and circulation
within fluidized bed. [6]
Qualitatively discuss Davidson’s model for bubble with help of neat
diagram. (4]
With help of suitable diagram explain the different phenomena and
regimes occurring in a fluidized bed with increase in gas velocity.  [6]
Explain the principle of immersed tube fluidized bed heat transfer medium.
Highlight its advantage and disadvantages. [8]
With help of neat sketch explain operational principle of modern FCC
unit. Highlight its catalyst properties and operating conditions. [8]
With help of suitable diagrams explain different types of fluidized bed

dryers along with their applications. [6]
What are the advantages of fluidized bed dryers over conventional ones?
Explain each of them. [6]
Write a short note on Particle Transport with major emphasis on carry-
oVver. [6]
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P1109
[3864]-427

B.E. (Information Technology)
REAL TIME SYSTEM

(2003 Course) (Elective- II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1)  Answer any 3 questions from each section.
2)  Answers to the two sections should be written in separate books.

3)  Neat diagrams must be drawn wherever necessary.

SECTION - 1

Q1) a) Describe any specific real time application. Draw neat block diagram of

application [8]
b) What are the varies factor, that are to be consider while estimating the
program run time. [8]

OR
02) a) Describe in briefthe effect of the following in estimation the run time of
a program : [10]

i) A pipelined architecture.
i)  Use of Cache.

b) Whatis performability ? Explain with a suitable example. [6]

03) a) State the assumption made for the implementation of the Rate Monotonic
Scheduling algorithm. What is the easy schedulability test for this
algorithm? [6]

b) Consider the following set of periodic tasks : [6]
T, = (Release Time, Deadline, Execution Time) =( 0,5,3 )

T,= (Release Time, Deadline, Execution Time) =( 2,4,1)
T,= (Release Time, Deadline, Execution Time) =(6,10,3)

Assigned tasks using Preemptive Earliest Deadline first

c) Describe in brief the myopic offline scheduline algorithm. [6]

PT.O.



04) 2)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

OR
Write short note on any two : [10]

i)  The Buddy strategy for task assignment

i) Focused Addressing and Bidding (FAB) Algorithm for task
assignment.

Consider the following set of periodic tasks : [4]
T,= ( Period, Execution Time ) =(3, 1)

T,= ( Period, Execution Time ) = (5, 3)
Assigned tasks using Rate Monotonic scheduling.

Describe the classification of IRIS (Increase Reward Increase Service).[4]

Using example explain the different data typing features that could be
usefull in a real time programming language. [8]

Describe the skeleton and optimistic algorithm under the two phase
approach to improve predictability of real time transaction. [8]

OR

Why main memory database faster then disk—based database for single
processor system? (4]

Differentiate Real Time database and General purpose database.  [4]
Describe the Adaptive earliest deadline ( AED) algorithm used in

transaction priorities. [8]

SECTION-II

Explain the VTCSMA Protocol using a suitable example. Draw the VCRC
Trajectory for this example for n =2. Discuss the performance of this

algorithm. [10]

Describe the Timed token Protocol. Why this protocol is attractive for

RTS. 8]
OR

Discuss the Window Protocol with suitable example. Discuss the
performance of this algorithm. Where is the Contention Protocol most

suitable. [10]
Describe the Stop - and - Go multihop Protocol and Comment on its
performance. [8]
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Q9) a)

b)

Q10)a)

b)

Ql11)a)

b)

Q12)a)

b)

[3864]-427

Describe the following Capabilities of real -time operating system.  [8]
i)  Split Interrupt Handling.
i) Memory management through virtual memory mapping and memory

locking.
i) Early demultiplexing to identify the receiver of an incoming message.
Write short notes on : [8]
i) VX Works.
i) RT Linux.
OR
Describe the following capability of real time operating system. [8]

i)  External- Internal interrupt handling.
ii) Memory management through virtual memory mapping.

Describe scheduling service that an operating system can provide to
simplify the implementation of the following algorithm. [8]

i)  Fixed-Priority scheduling.
ii) EDF Scheduling.

Describe the classification of faults according to their behavior. Explain
‘Fault and Error Containment Zone’. [8]

Describe the following structures for hardware redundancy. [8]
1)  Static Pairing.
i)  Shift-out Redundancy.

OR

Explain the Byzantine’s algorithm for fault tolerance with an example.
Also specify the interactive consistency Condition. [8]

Describe in detail Fault- Tolerant synchronization in hardware and Fault
Tolerant synchronization in software. [8]
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P1335 [3864]-340A

B.E. (Chemical)
PETROCHEMICAL 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 I1.
2)  Answers to the two sections should be written in separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

SECTION -1

Q1) Discuss in details about the main building blocks of Petrochemical Industry.
[16]

OR

02) Explain the flow diagram for obtaining Naptha, Kerosine, and Lubricating
oils. [16]

03) Give classification of Hydrocarbons, and discuss Olefinic petrochemicals

with applications. [16]
OR
04) With neat sketches, explain production of Aromatics. [16]
05) What is Hydrocracking? Write in details with diagram. [18]
OR
06) Draw neat diagram and explain moving Fludized bed catalytic cracking unit.
[18]
SECTION - 11
07) With suitable flow diagrams, explain the production of amines. [16]
OR
08) Note the complete process for obtaining Glycol as a raw material for
production of Nylon fibres. [16]

PT.O.



09) Explain with neat diagrams the process for manufacturing poly-ethylene. [18]

OR
Q10) With flowsheet, discuss production of poly-propylene. [18]
Q11) Discuss in details various safety aspects in petrochemical plants. [16]
OR
Q12) What are the methods for reduction in pollution through petrochemical plants?
[16]
©OOOO®
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P1019
[3864]-101
B.E. (Civil)
HYDROLOGY AND IRRIGATION
(2003 Course)
Time: 3Hourg| [Max. Marks: 100
I nstructions to the candidates:
1) Answer any three questions from each section.
2)  Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figurestotheright 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 - |
Q1) @ Differentiate between : [8]
1)  Tropical cyclone and extratropical cyclone.
i)  Convectic precipitation and orographic precipitation.
b) A rainfall of depth of 300 mm had areturn period of 50 years. Determine
the probability of a one day rainfal having depth equal to or greater
than 300 mm occuring. [8]
1)  Oncein 25 successive years.
i) Two timesin 10 successive years.
i) At least oncein 15 successive years.
OR
Q2) @ Differentiate between : [8]

1)  Symon’s raingauge and weighing bucket raingauge.
i) Mass curve of rainfall and Hyetograph.

PTO.



b)

Q3) g

b)

Q4) &)

b)

Q5) 8

b)

Q6) &)

b)

The isohyets due to a storm were having following details :

| sohyets (mm) Area (km?)
150 40
170-150 150
150-140 70
140-130 200
130-110 25
Find the weighted precipitation for the total catchment area. [8]

What are 3 analytical methods of evaporation estimation? Explain any

one of them. [8]
State any 3 methods of reducing evaporation and explain any one of
them. [8]
OR

Explain how evapotranspiration is measured with help of : [8]
1) Lysimeters

i) Field plot method.

Differentiate between transpiration and evapotranspiration. [8]

Giveanaogy for infiltration with help of sketch and thereby differentiate
between infiltration capacity and field capacity. [8]
Define unit hydrograph. State factors affecting the unit hydrograph.
Explain the components of unit hydrograph with help of sketch. [10]

OR

State any 3 direct methods of measuring stream flow. Explain any one
of them. [8]
The peak of a flood hydrograph due to a 5 Hours effective storm is
300 m¥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 m?/sec,
estimate the peak of 5 Hours unit hydrograph. [10]
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Q7) 8

b)

Q8) &)

b)

Q9) 8

b)

Q10)a)

b)

SECTION - 11

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]

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

Estimate the number of days required between two waterings for a
crop having following specifications : [8]
1)  Field capacity of soil = 30%

i)  Permanant wilting point = 15%

lil) 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.

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]

Differentiate between : [8]
1) Unconfined aquifer and perched aquifer.
i) Coefficient of transmissibility and hydraulic conductivity.

A 30 cm diameter well is pumped at a uniform rate of 3 m*¥minina30
m thick aquifer. Drawdown observations taken at 2m and 200 m
distance from centre of well are 10m and 0.5m respectively. Determine

aguifer constant of water bearing stratum. [8]
OR

Draw alayout of lift irrigation scheme. Show all the components and

state their functions. [8]

State assumptions in Dupuit’s theory. [8]
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Q1l)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]
ad Globa 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.

€) Participatory irrigation management.

o
oo
o
X
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P1020
[3864]-104
B.E. (Civil)
STRUCTURAL DESIGN - |1
(2003 Course)
Time: 4Hoursg| [Max. Marks: 100

I nstructions to the candidates:

1)
2)
3)
4)
5)
6)
7
8)
9)

Ql) 8

Answer Q.1or Q.2,Q.30or Q.4in Section - 1.

Answer Q.50r Q.6,Q.70r Q.8in Section-11 .

Answers to the two sections should be written in separate books.
Figuresto theright indicate full marks.

Useof 1S1343, 15456, 1 S3370 & non programmable calculator isallowed.
Neat diagrams must be drawn wherever necessary.

Assumeany other dataif necessary & mention it at the starting of theanswer.
Mere reproduction from | S code as answer, will not be given full credit.
Assume any other data if required.

SECTION - |

A mild stedl plate of cross section 12 mm x 60 mm, of length 1.5 mis
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]
¢
A [
A B
-
T
K
Fig(1)
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b)

Q2) &

b)

A post tensioned prestressed concrete beam section has top flange
450 x 150, web 120 x 450 and bottom flange 300 x 250 mm, is
simply supported over a effective span of 16 m and carries a super
imposed load of 13 kKN/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/m, [17]

OR

Explain in brief with sketches [8]
1) Multiple degree of freedom system.

i)  Critical damping.

A post tensioned prestressed concrete beam section has top flange
500 x 150, web 125 x 550 and bottom flange 280 x 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. a 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, dlip of anchorage = 1.5mm, Cc = 2.0, Es = 2 x 10° 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 profilesand end block reinforcement
details. Checks for deflection and shear are required. [25]

OR
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Q4) g

b)

Q35) 8
b)

Write a short note with sketches losses in balanced cantilever PSC
beams. [8]
A post tensioned prestressed concrete continuous beam ABC as shown
in fig(2) is prestressed with initial prestressing force of 1180 kKN. The
cross section of the beam is 250 mm x 850 mm the loads shown are
exclusive of dead load. Locate centerline of thrust under prestress plus
dead load adso & make it concordant stating the shift of cable at salient
pointsfind the stressesin concrete at extremefibersat intermediate support
take loss ratio of 0.82, AD = DB = 10m and BE = 8m EC = 12m. The
eccentricitiesat A & C =0, a D = 230 mm (downwards), at B = 160
mm (upwards), and at E = 280 mm (downwards). [17]

SECTION - 11

Write detailed note on Substitute frame methods of analysis. [8]
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
forcesare 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 M 20, Fe500.

[17]

[3864]-104 3



Q6) a)

b)

J K L
Im
F2
G H ]
32m
F1
D 36m E 4.2m F
4m
A B C
TUTTN TRISN TURRN
Fig(3)
OR

Write detailed note on method of calculation of earth quake forces on
building. [8]
Analyze arigid 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.

F3 [17]
J K L
am
F2
G H I
3m
F1
D 4m E  5m F
4 6m
__ ° c
77 TIT7 T
Fig(4)

[3864]-104 4



Q7) @ 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 x 300 mm size and column B is

300 mm x 400 mm size. Centre to centre distance of columnsis 3.5 m

safe bearing capacity 180 kN/m?. Use M20 and TMT steel. Draw all

details of reinforcements. [20]

OR

Q8) Desggna‘T shaped retaining wall for dopping backfill with the following data.
Height = 5m above GL,
Slope backfill = 15°, Angle of friction of backfill = 30°, unit weight of
backfill = 18 KN/m?3
Safe bearing capacity of the underlying strata = 170 kN/m?
Material M20 TMT steel
The coefficient friction between the base dab and the underlying strata = 0.55.
Draw lateral pressure diagram and details of reinforcement of stem and base
showing curtailment if any. [25]

o
o
%
%
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P1021

[3864] - 106
B.E. (Civil)

SYSTEMS APPROACH IN CIVILENGINEERING

(1997 & 2003 Course) (Elective - I)

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

D
2)
3)
9)
)

6)

01) a)

b)

02) 2)
b)

Answer three questions from Section - I and three questions from Section - I1.
Answers to the two sections should be written in separate books.

Neat diagrams must be drawn wherever necessary.

Fiqures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION -1

Minimize Z =x, +x, + 3x, [12]
S.t

3x,+2x,+x,<3

2x, +x,+2x, 22

X, X, X, 20

Use Big M Method.

What is an infeasible solution? [4]

OR

Solve the problem in Q1(a) above using Two - Phase Method. [12]
What are slack variables and artificial variables? [4]

03) The unit cost of transporting construction material from three sources to four
construction sites is given below, along with the availability at each source
and the requirement at each site. [18]

a)

Find the Initial Feasible solution by
i)  N-W Corner Method
i) VAM

PTO.



b)

04) 2)

b)

05) a)

b)

Sites

1
Source A B C D Supply

1 25 17 25 14 | 300

2 15 10 18 24 500

3 16 20 3 13 600

Demand | 300 300 500 500

Using the solution obtained by VAM, find the distribution policy which
will minimize the cost of transportation.

OR

Five contractors have submitted their proposals for executing four
projects. The likely profits to be earned by each contractor for each of
the projects is given below. If one project is to be allocated to one
contractor only

i)  Find the optimal allocation that will maximize profits. [10]
i)  Find the maximum value of the profits. [2]
Contractor Projects

1 2 3 -

A 62 71 87 48

B 78 84 92 64

C 50 61 111 87

D 101 73 71 77

E 82 59 81 80
Explain when degeneracy occurs in a Transportation problem. [2]

Explain how a transportation model is a Linear programming model. [4]

Use Fibonacci method to find the minimum value of the function

128
Z=x>+ IV in the range 0 to 10, to an accuracy of 0.5%. Carry out

computations for the first four stages only. [10]
Explain local and global optima. [6]
OR
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Q6) a) Use Newton’s method to maximize f(x)=9x, —x;+ 8x, —2x]
Take the starting point as (0, 0)
b) Explain the algorithm of steepest Gradient Method.

SECTION - 11

Q7) a) UseLagrange Multiplier Technique to minimize
Z=x;+2x>+3x +7x,.
subject tox, + x, =35

[10]
[6]

[6]

b) Equipment is to be transported from destination X to destination Y. Various
routes are available for this transport. The travel distances along various

routes, between nodes is given below, in Km.

Use dynamic programming to determine the shortest route between X

and Y.

Distance
9
7
13
14
11
5
7
11
12
1
5
8
2
14
7
3
14
14
8
15

From

Al=l=lm @@ mmEm|O|O|0 Q||| <] X x| X

<<= E=E=Eee | emm oo o w| |

— [\O |

OR
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08) a)

b) Explain Forward Recursion and Backward Recursion.

Solve the problem given in Q7(a) above using Dynamic Programming.[12]

[6]

[10]

09) a) Find the sequence that minimizes the total time required for performing
the following jobs on three machines in the order A-B-C.
Job Processing Times in Minutes.
A B C
1 8 3 8
2 3 - 7
3 7 5 6
4 2 2 9
5 5 1 10
6 1 6 9

Find the total elapsed time and idle times of machines B & C

b) Explain the various components of a Queue and their characteristics.[6]

OR

Q10)The inter arrival time and the service time in a waiting line model have the

following frequency distribution based on 100 such arrivals.
¥nter- arrival time | 5 3 4 5 6
In minutes
Frequency - 10 13 22| 30 14
-Serv‘lce time 1 ) 3 4 5 6
In minutes
Frequency 3 3 251 39| 16| 9

[16]

Estimate the average customer waiting time and the percentage waiting time,

average idle time and percentage idle time of the service facility and the average

queue length by simulating 10 arrivals. Use the following random numbers.
Arrivals : 23, 58, 56, 44, 80, 36, 97, 26, 71, 62,
Service : 60, 21, 68, 76, 52, 08, 25, 84, 38, 05
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Ql11)a) Explain the assumptions in a Two -Person - Zero Sum Game. [3]
b) Explain the theory of Dominance. [3]

c) The payoff matrix in a game between A and B is as follows. Determine
the strategies of each player and the value of the game. The payoffs are

for player A. [10]
B, B, B, B, B,
A 3 -2 -2 0 6
A, —4 2 -1 7 —4
A, 2 -5 —4 1 -1
A, 0 -3 -3 -1 -1
OR
Q12)a) What are the factors affecting the choice of a project from amongst
various alternatives. [6]
b) Following data pertains to two projects. [10]
Particulars Project A Project B
Investment in Rs. lakh. 50 58
Useful life in years 15 12
Annual Benefits in Rs. lakh 10 12
Discount Rate 10% 10%

Discuss the choice of the projects based on NPV and B/C ratio. Rank
the projects.

Dkcedok e
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P1022
[3864]-107
B.E. (Civil)
FINITE ELEMENT METHOD
(2003 Course) (Elective)
Time: 3Hourg| [Max. Marks: 100
Instructions to the candidates:
1) Answer Qlor Q2,Q30r Q4,Q50r Q6from Section-1 & Q7 or Q8, Q9 or Q10,
Q11 or Q12 from Section - 11.
2) Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figurestotheright indicate full marks.
5) Use of eectronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) @ Determine half band width of overall stiffeness matrix of truss shown
in fig. 1(a). [4]
4
‘,
FIGURE 1(a)
b) Isit possible to minimise above haf band width? If yes, then suggest
aternative node numbering scheme & hence half band width. [8]
c) Usingdirect approach, obtain [K] for bar element with axial deformation

as DOF at end nodes. [6]

OR
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Q2) &

b)

Q3) &)

b)

Q4) 8

A beam element having uniform EI = 4000 kNm? is of length | = 2m.
For unit anticlockwise rotation ‘0’ at left node, obtain nodal forces
devel oped. [6]
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]

eo kN
40 KN/ﬁq c

rmJﬂmm

FIGURE 2(Cb)

Taking example of plane portal frame, explain ‘member approach’ &
‘structure approach’ for analysis. Draw neatly sketches showing the
difference in approach. [6]

Analyse for nodal unknowns of portal frame shown in fig 3(b). El is
uniform. Determine member end moments & draw B.M. diagram.[10]

30 kn/rn
T A.mom? fc
[ am
4m =
J- V/a —
L o
— S5m ——— 3m —
FIGURE 3(hb)
OR

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) @ Explain with neat sketches requirements of polynomial displacement

functions for convergence. [8]
b) Using proper polynomia displacement function for two noded beam
element, state [A] matrix & obtain [A]™. [8]

OR

Q6) @ Usingfirst 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, u, & u, are
nodal displacements, find o, o, & o, & hence shape functions. [10]

SECTION - Il
Q7) Writein brief following :
a Serendipity elements & shape functions. [9]
b) Jacobian Matrix. [9]
OR

Q8) Explain concept of isoparametric element taking examples of :

ad Four noded quadrilateral. [9]
b) Eight noded quadrilateral with four corner nodes and four midside
nodes. [9]

Q9) Enlist dl 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]

o
o
%
%
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P1023
[3864]-108
B.E. (Civil)
STRUCTURAL DESIGN OF BRIDGES
(2003 Cour se) (401005) (Elective - 1)
Time: 3Hourg| [Max. Marks: 100
I nstructions to the candidates:
1) From Section -1 answer Q1 or Q2; Q3 or Q4 and from Section - || answer
Q5 or Q6; Q7 or Q8.
2) Answersto the two sections should be written in separate answer books.
3) Figuresin bold to theright, indicate full marks.
4) 1S456, 1S 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 - |
Q1) @ Explain IRC loadings with suitable examples. [10]
b) Explain economic span of a bridge. [10]
c) What are the functions of bearings? [9]
OR
Q2) @ 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. [9]

Q3) An R.C. T-Beam deck slab bridge shown in Fig. 3 has the following
details. [25]

a)
b)

Thickness of railings - 100 mm.
Thickness of footpath - 175 mm.

PTO.



c) Thickness of wearing coat - 80 mm.

d) Span of main girder - 18.0 m.

€) Spacing of cross-beams - 3.0 m c/c.

f) Liveload - IRC Class AA Tracked Vehicle.

g) Materials - M30 grade of concrete and Fe 415 grade of steel Adopt
m, = 0.08 and m, = 0.059.
Design the deck slab and aso sketch the details of reinforcement.

o) 7500 | 1200

i

- -

i i
= I

l 2800 2800 | 2150 |

l

'y
Y
4

(dimensions are in mm)

Fig. 3
OR

Q4) For the R.C. T-Beam deck dlab 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/mm?. Use Fe 415 stedl for supplementary reinforcement. Consider

loss ratio as 0.80. Sketch the cable profile for the girder. [25]
SECTION - Il
Q5) @ Explainin brief the advantages of steel bridges. [12]
b) Explain in brief with neat sketches the various types of railway steel
bridges. [13]
OR
Q6) @ Design arocker and roller bearing for the given data. [18]

1)  Reaction from the girder = 2000 kN.
ii)  Allowable pressure on bearings = 6 N/mm2,
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Q7)

Qg)

iif)  Allowable pressure on bearing plate = 2500 N/mm?,

iv) Allowable pressure on concrete bed = 7 N/mm? sketch the details.
b) What are the factors considered during the selection of bearing for

steel bridges? [7]

Using channel sections, design the members U,-U_, UL, and UL for the
railway steel truss bridge shown in Fig. 7. Also draw a neat sketch of the
connection of members at U, [25]
a Weight of stock rail - 0.68 kN/m.

b) Weight of check rail - 0.48 kKN/m.

c) Timber sleepers of size- (0.25 x 0.25 x 2.5) m @ 0.45 m c/c.

d) Unit weight of timber - 7.6 KN/m?,

€) Spacing of truss - 6.0 m c/c.

f)  The bridge supports a eudl of 2950 kN.

U] U2 U3 U4 Us
6.0 m
L(; Ll LZ L3 L4 L5 L6
I-C% 6 Panels @ 5 m ¢/¢ =30.0 m +|
Fig. 7
OR

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]

o
o
%
%
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P1025

[3864] - 110
B.E. (Civil)

ADVANCED ENVIRONMENTALMANAGEMENT

(2003 Course) (Elective - I)

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

D
2)
3)
9)
)
6)

7)

01) a

02) 2

03) a

b)

Answer any three questions from each section.

Answers to the two Sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Your answers will be valued as a whole.

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

Assume suitable data, if necessary.

SECTION -1

Define : [8]
i)  Environment management system.

ii)  Environmental policy.

iii) Continual improvement.

iv) Environmental target.

What are benefits of EMS? (4]
What events lead to development of ISO 14000 series? [6]

OR
Enlist environmental management system principles and elements. |[6]

Write importance of environmental policy for smooth working of
environmental management system. [6]

Write the advantages of ISO 14000 certification. [6]

Explain the provision made to regulate collection, segregation, transport
and disposal of solid waste in Municipal Solid Waste (Management &
Handling) Rules 2000. [8]

What is the purpose of Air (Prevention & control) Act 1981; Explain in
brief how this act helped the state pollution control board to control air
pollution. [8]
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04) 2

05) a)

06) a)

07) a

08) a)

b)

OR
Briefly discuss the salient features of Environment Protection Act, 1986.[5]

Briefly discuss the salient features of Water (Prevention and control of
Pollution) Act, 1974. [5]

Write short notes on : [6]
i)  Constitution of central board.
i)  Constitution of state boards.

Enlist different control measures for NOx control and Explain any one
in detail. [6]

Write the pollution indices in air monitoring and air quality assessment. [6]

Explain the limestone injection process used to remove oxides of sulphur

from flue gases. (4]
OR

Write a procedure for controlling the emission of SOx by treatment of

Sulphur from flue gas. [6]

Explain with examples or chemical formulae the following physical
process to control emission of SO2 from thermal power plant.

1) Adsorption ii) Catalytic conversion. [6]

Write a procedure for controlling the emission of SOx by dilution using

tall stacks. (4]
SECTION - 11

What is bio medical waste? Discuss the effects of biomedical wastes
on human health and environment. [6]

Explain on-site handling, storage and processing of solid wastes. [6]
Write short notes on : [6]

i)  Sanitary landfilling.
i) Composting.

OR
Explain with reference to hazardous waste and give example : [10]
i)  Reactivity i)  Corrosivity
i) Toxicity iv) Ignitibility

What are the classifications of solid waste? Explain with examples.[8]
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Q9) 2

b)

010) 2

011) a)

012) a)

[3864]-110

Write short notes on : [8]

i)  Carbon adsorption ii) Reverse osmosis

Enlist the various methods of denitrification of the effluent and explain

the principle of any one biological process of denitrification. [8]
OR

What are the advantageous of removing nutrients from effluent?  [4]

Explain the following land treatment system. [8]
i)  Membrane Technology.
i)  Wetland flow system.

Enlist various methods of phosphorous removal from effluent and
explain any one method. [4]

Write procedure of environmental impact assessment. [4]
Write positive and negative environmental impacts of following projects. [8]

i)  Thermal power plant.
i)  Water resources project (Dam).

Discuss the role of general public in Environmental Clearance. (4]
OR
What are advantages and disadvantages of EIA? [5]
Explain the role of regulatory agencies and control board in
Environmental Clearance of Project. [5]
Explain constructions ‘Leopold Matrix’ with reference to EIA. [6]
Dkhedk pet
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P1026

[3864] - 111
B.E. (Civil)
GEOINFORMATICS
(2003 Course) (Theory) (Elective - I) (401005)
Time : 3 Hours] [Max. Marks : 100

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

SECTION -1

Q1) a) Whatare the elements of Interpretation of Aerial Photographs & Satellite
Imageries? Explain their significance and factors influencing them.[12]

b) What is Atmospheric Windows and Explain its significance. [6]
OR
02) a) Explain Scattering, Absorption and Refraction with reference to
interaction of EMR with the Earth’s surface. [12]
b) Describe briefly the following types of Resolution with necessary
sketches;

i)  Spatial Resolution
i)  Spectral Resolution
i) Radiometric Resolution [6]

03) a) Whatisthe need of Image Classification? Explain in detail Supervised
and Unsupervised method of Image Classification. [12]

b) What are the different types of Filters? Explain anyone in detail.  [4]

OR
04) a) What are the different Digital Image Processing Techniques? Explain
any two methods in detail. [12]
b) Explain Principal Component Analysis. [4]

05) a) Whatare the different types of errors in GPS observations and explain
how to minimize it? [12]
b) What are the Applications of GPS? [4]
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Q0)

Q7)

08)

09)

010)

o11)

012)

OR

a) Explain with neat sketches the working of GPS, in association with
i)  GPS space segments.
i)  GPS control segments & user segments. [12]
b) Differentiate Single Point GPS and Differential GPS. [4]
SECTION-I1I
a) What is GIS? What are the objectives of GIS and explain in detail the
components of GIS. [12]
b) State the Differences between;
i)  Spatial and Non-Spatial Data.
i)  Vector and Raster Model. [6]
OR
a) Describe briefly with necessary sketches the different spatial Analysis
that can be performed with help of GIS. [12]
b) What are the different types of Map Projections system and describe
Geoid and reference ellipsoids. [6]
a) Elaborate the concept of Relational Database, The Hybrid and
Integrated GIS Data Model. [12]
b) State the difference between Primary Key and Foreign Key. (4]
OR
a) Explain with neat sketches the object oriented GIS model. [12]
b) What are the components of DBMS? [4]
Explain application of Geolnformatics with working Flow Charts in following
areas;
a) Land use/Land cover classification mapping and analysis.
b) Watershed Management and planning. [16]
OR
Explain application of Geolnformatics with working Flow Charts in following
areas;
a) Urban Infrastructure Planning and Development
b) Resources Mapping and Planning for Rural areas. [16]

Dkhedik pe
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P1027
[3864] - 116
B.E. (Civil)
CONSTRUCTION MANAGEMENT
(2003 Course) (Elective - 1)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Neat diagrams must be drawn wherever necessary.

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

3)  Assume suitable data, if necessary.

SECTION -1

Q1) a) “Construction is the basic input for Socio-economic Development”
Comment on its statement with reference to Gross Domestic Product
(GDP). [8]

b)  Describe the initiative taken by CIDC in Human Resource Development.[6]

c) Explain the management function: Staffing and its importance in
Construction. (4]

Q2) a) What is the definition of Material Management? Describe any three

functions of material management. [8]
b) Derive the expression for Economic Order Quantity (EOQ). [8]
OR
Q3) a) Describe 4Ms in construction. Also show, how they are related with
each other. [8]
b) Explain advantages and limitations of ABC analysis [8]

04) a) Describe any six objectives depicting the need of finance to any

business. [8]
b) What are the methods of ‘Medium Term Finance’? Describe ‘Venture
Capital’ in detail. [8]

OR

PTO.



05) a
b)
Q6) 2
b)
07) a)
b)
08) a)
b)
Q9) 2
b)
010) 2
b)
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What are the methods of ‘Long Term Finance’? Describe ‘Debentures’

in detail. [8]

What are the institutions in India that provide long term finance? Describe

any one in detail. [8]
SECTION-II

Describe following terms as used in connection with disaster:  [10]

i)  Mitigation of disaster
ii)  Disaster Management
iii) Response

iv) Preparedness

v) Recovery

What are the on site and off site emergency planning for Floods? [8]

What are advantages of training? Describe any one method of training

in detail. [6]

Describe various clauses and requirements of child labour act in detail.

Also, state the penalties if an organization violate the act. [10]
OR

Describe Works Contract Act in detail. [8]

What are various methods of training? Explain Vestibule training in
detail. [8]

What are the constituents of MIS? Explain the procedure for the same.

8]

What are the advantages of using computer as MIS tool. [8]
OR
What is the definition of database? What are the benefits of database
approach? [8]
Write a detailed note on RAMP handbook. [8]
DcRed ok pe
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[3864] - 117
B.E. (Civil)

INTEGRATED WATER RESOURCES PLANNINGAND

MANAGEMENT
(2003 Course) (Elective - I1)

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

01)

02)

03)

04)

05)

D
2)
3)
9)
)
6)

Answer any three questions from each section.

Answers to the two Sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of electronic pocket calculator is allowed.

Assume suitable data, if necessary.

SECTION -1
State different forms of water in world quoting their availability in
volumetric units with percentage of total water. [8]
Explain perspectives in water infrastructure projects. Also, highlight
the problems in such projects. [8]
OR

Write with statistics the water resources and irrigation potential of India.|8]
Explain the present institutional framework for water management. [8]

What are different laws in water resources engineering? State the names.

Also, state the constitutional provisions of water laws. [8]

State salient features of national water policy. [8]
OR

Explain the scope for privatization of water resources sector. [8]

State principles of water pricing and water allocation. [8]

State any six statistical parameters used in statistical methods and

explain in detail the significance of probability with examples. [9]

State concept of geoinformatics. Write applications of geoinformatics

in flood management. [9]
OR

PTO.



Q0)

Q7)

08)

09)

010)

Q1)

012)

a)  State concept of regression and corelation analysis. Write its applications

in water resources engineering. [9]

b) What are different types of droughts? State how damage assessment is

done during the drought. [9]
SECTION - 11

a)  Write the parameters used to decide feasibility of inter basin water
transfer. Also, state the significance of inter basin water transfer.  [8]

b) State different water quality parameters required to be maintained for
environmental management. [8]

OR
a) Explain: [8]
i)  Consumptive demands and non consumptive demands.
i)  Irrigation efficiency.

b) How the ecosystem can be protected from environmental management
point of view. [8]

a) What are the approaches to be followed for proper implementation of

rehabilitation and resettlement. [8]
b)  Write salient features of any perspective plan for basin development
and management. [8]

OR

a)  Whatis water logging? What are its ill effects? How it is controlled?[8]

b) State different problems due to siltation of reservoirs and suggest an
action plan to reduce the problem of siltation of reservoirs. [8]

Write short notes (Any 3) : [18]
a) Use of geoinformatics in integrated water management.
b) Application of ANN in water resources projects.
c) Environmental Management system.
d) Salinity - its ill effects - control measures.
OR
Write short notes (Any 3) : [18]
a) Use of Decision support system in [IWRM.
b) Schematization of water network.
c) Basin morphological parameters.
d) Social impact of water resources development.

Dkcedik e
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[3864]-118
B.E. (Civil)

ADVANCED ENGINEERING GEOLOGY WITH ROCK MECHANICS

(2003 Course) (Elective - 11)

Time: 3Hourg| [Max. Marks: 100

I nstructions to the candidates:

1)
2)
3)
4)

Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figuresto theright indicate full marks.

All questions are compulsory.

SECTION - |

Q1) Write noteson :

a)

b)
c)

Engineering significance of older secondary rocks occurring in

Maharashtra State. [9]

Topographical expression of dykes. [4]

Flow Groups. [5]
OR

Writein brief on :

a)
b)

c)

Q2) &)

b)

Varieties of Basalts. [4]
Field characters of fractures. [9]
Engineering significance of older metamorphic rocks occurring in
Maharashtra State. [9]

Discuss in detail, the geological conditions leading to Tail Channel
Erosion in Deccan Trap area. Mention case histories due to
1)  Columnar Basalt.

i) Volcanic Breccia. [9]
Engineering significance of dykes from dam foundation point of view.
Give case histories. [7]

PTO.



OR

ad 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) @ Explainin detail Bieniawski’s Geomechanical classification. [12]
b) Define Rock mechanics. List only physical properties of rock masses.
[4]

OR
ad Describe‘Q’ system classification of rock masses. [6]
b) Genera RMR vaue of Compact Basalt. [6]
Cc) Methods of Geophysical survey. [4]
SECTION - Il

Q4) @ 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
d 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 :
ad Characters and engineering significance of older alluvium. [8]
b) Influence of climate on soil formation. [4]
c) Granular disintigration. [4]

[3864]-118 2



Q6) Write notes on the following :

a  Will dam building activity cause a magjor 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]

Cc) Active faults. [4]

d) Fault zone treatment. [4]
o3 G0 %0 e
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[3864]-119
B.E. (Civil)
DAMS AND HYDRAULIC STRUCTURES
(2003 Course)
Time : 3 Hours| [Max. Marks : 100
Instructions to the candidates:
1) Q. lorQ. 2,0 3o0rQ 4, 0.50rQ.6 fromsection-1 Q. 7or Q. 8, Q. 9 or Q. 10,
Q. 11 or Q. 12 from section-I1.
2) Answer any three questions from each section.
3) Answer three questions from section-I1 and three questions from section-I1.
4) Answers to the two sections should be written in separate books.
5) Neat diagrams must be drawn wherever necessary.
6) Figures to the right indicate full marks.
7)  Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.
8) Assume suitable data, if necessary.
SECTION -1
Q1) a) Discussthe various investigations required to be carried out to determine
the most suitable site for a dam. [8]
b) Explain the terms : [8]
1)  Rockfill dam.
ii) Balloon dams.
OR
Q2) a) Discussthe various factors which govern the selection of type of dam.[8]
b) i) Explain the dam instrumentation-uplift cell inclinometer &
strainmeter.
i)  What are the limitations of watershed management. [8]
Q3) a) Discussin briefvarious investigations required for reservoir planning.[8]
b) Design an elementary profile of a gravity dam to store water upto a depth

of 50 m. Assume uplift factor = 0.75 specific weight of dam material
=24 kN/m’ coefficient of friction = 0.7. Also calculate principal & shear
stresses at heel and toe. [10]

PTO.



04) a)

b)

05) a)

b)

06) a)
b)

Q7) a)
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OR
i)  Explain how you will find the uplift pressure on a gravity dam
provided with drainage gallery. [8]
i)  Differentiate between low and high gravity dam.

What is area-elevation curve? Also explain elevation-storage curve. What
is the use of these curves in reservoir planning? [10]

A cross section of a homogenous earth dam is drawn to a scale of
lcm = 25m. Following results were obtained on a trial slip circle.  [8]
Area of N-diagram = 20sq. cm.

Area of T diagram = 10sq. cm.

Area of U diagram = 5sq. cm.

Length of arc = 15cm.

Soil properties are - cohesion =22 kN/m?
- angle of internal friction = 28°
sp. wt. =22 kN/m?
Determine the factor of safety of slope.

What are the causes of failure of earth dam. [8]
OR
Enlist the various types of spillway gates explain any one. [8]

Design an ogee spillway by USWES method for the following data : [8]

Max. discharge = 3500m?/s

Length of spillway = 175m

Max. water depth above bed = 55m

U/S face vertical

Neglect end contraction and velocity of approach
D/S slope of spillway =0.75H: 1V

Coefticient of discharge =2.2

State crest level of spillway

SECTION - 11

Explain in detail, with sketch, the correction for mutual interference of
piles as per Khosla’s theory of independent variables for weir on
permeable foundation. [8]



b)

08) a)

b)

09) a)

b)

010) a)

b)

011) a)
b)

012) a)
b)
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1)  What is a barrage? How does a barrage differ from a weir?
i) What is a canal headworks? Describe the functions of a canal

headworks. [8]

OR
Discuss Bligh’s Creep theory for the design of weir on permeable
foundation. [6]
Write short notes on : [10]

i)  Lake Tapping.
i)  Control Structures - head regulators.
i) Layout of a typical diversion headworks.

Design an unlined canal in alluvial soil using Lacey’s theory to carry a
discharge of 18m?/s. Take silt factor = 1.00. [8]
Write short notes on : [10]
i)  Benefits of canal lining.
i) Initial, final regime, regime theory.

OR

Explain different types of cross drainage works provided on a canal
alignment and state the conditions under which each one is suitable.[8]

Explain Kennedy’s theory for design of canal. [10]

Explain in detail-classification of groynes. [8]

Explain how water power potential of a stream is assessed. Also state

the data required. [8]
OR

State and explain the objectives of river training. [6]

Write short notes on : [10]

i)  Run offriver plant
i) Types & selection of turbines.
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B.E. (Civil)
FOUNDATION ENGINEERING
(401010) (2003 Course) (Theory)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D
2)
3)
4
5)
6)
7)

01) 2)

Q2) a)

b)

03) a)

b)

Answer three questions from section I & three questions from section I1.
Answer to the two sections should be written in separate books.

Neat diagrams must be drawn whenever necessary.

Figures to the right indicate full marks.

Your answers will be valued as a whole.

Use of pocket calculator is allowed.

Assume suitable data, if necessary.

SECTION -1

Describe the standard penetration test explaining its application in
foundation engineering. [7]

Distinguish between disturbed & undisturbed samples. [4]

With a neat sketch explain the procedure of seismic method of exploration.

[6]

OR
Discuss how would you plan a subsurface exploration programme. What
are the factors you must consider for subsurface exploration. [7]
What is the significance of area ratio as applied to soil samplers.  [4]

What are the factors that influence the depth & number of exploratory
holes. [6]

Define the terms normal consolidation, over consolidation &
preconsolidation pressure. [6]

Discuss with sketches the following. Compressibility characteristics.

P.T.O.



04) 2)

b)

05) a)

b)

Q6) 2)

b)

i)  Pressure-void ratio relation.
i)  Coefticient of compressibility.
iii) Degree of consolidation. [6]

A consolidation test on a sample of clay having thickness of 2.3cm
indicates that halfthe ultimate compression occurs in the first 5 minutes.
Under similar conditions, how long will be required for a building on a
6m layer of the same clay to experience half of its final settlement? [5]
OR
A settlement analysis carried out for a proposed structure indicates that
9cm of settlement will occur in 5 years & the final settlement will be
45cm based on double drainage condition. A detailed site investigation

indicates that only single drainage exists. Estimate the settlement at end

I
of 5 years for the changed condition use T = 7 U2 [9]

Discuss the validity of assumptions made in the theory of consolidation.
[4]
What is pressure bulb, discuss about it with diagram. [4]

Explain the method of conducting a field plate load test on following
points:

i)  Objective of the test.

ii)  Procedure of the test.

i) Neat sketch.

iv) Interpretation of results. [8]
Explain how water table influences the bearing capacity. [4]

A square footing of 2.5m x 2.5m size has been founded at 1.2m below
the ground level in a cohesive soil having a bulk density of 18 kN/m*and
an unconfined compressive strength of 55 kN/m?. Determine the ultimate
& safe bearing capacity of the footing for a factor of safety 2.5, by

Terzaghi’s theory. [4]
OR

State different modes of shear failure & their characteristics with the

help of neat sketches. [6]

Explain the concept of floating foundation with a neat sketch. [5]
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Q7) a)

b)

08) a)

b)

09) a)

b)

010)a)

b)

c)

The results of two plate load tests performed on a given location with

two circular plates are given below.

i) Dia.=750 mm, S=15mm, Q=150 kN.

i) Dia. =300 mm, S= 15 mm, Q =50 kN.

Determine the load on a circular footing of 1.2m diameter that will cause

a settlement of 15mm. [5]
SECTION - 11

Indicate the circumtances under which the pile foundations are used for

building construction. (4]
Explain with a sketch the concept of negative skin friction & state how
would you determine the same in non-cohesive soil. [6]
A pile group of 25 piles has to be proportioned in a uniform pattern in
soft clay with equal spacing in all directions. Assuming the value of Cu
to be constant throughout the depth of the piles, determine the optimum
value of spacing of piles in the group. Assume o = 0.7. Neglect end
bearing effect, & assume the piles to be circular. [7]
OR
Draw a neat sketch of pneumatic caisson, lable various parts & explain
its working. [9]
Explain with sketches, various difficulties likely to be faced & the remedial
measures to counteract the same during sinking of well foundation. [8]
Write a short note explaining method of determining of swelling potentials
of a soil. How will you use the results. [6]
State formula to find bearing capacity of a under reamed piled foundation
in cohesive soil. [3]
Enlist the principles followed during design of foundation on Black cotton

soil. Also explain the remedial measure which you will take for a building

damaged due to foundation on expansive soil. [8]
OR

Discuss earth pressure distribution for cantilever sheet pile in cohesive

soil. [5]

Compare in tabular form cantilever & anchored sheet piles on five different
points. [6]
In cantilever sheet pile how would you calculate the depth of embedment

by approximate analysis. Explain with sketch. [6]
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Q11)a)
b)

d)

Q12)a)

b)

Write note on liquifaction & its effects. [4]
Explain Geogrid & Geocomposite with sketches. [4]
Write a detailed note on types of earthquakes with suitable examples.

[4]

Explain factors influencing ground motion with sketches. [4]
OR

Enlist different functions of Geosynthetics with sketches & explain any

two of them in details. [6]

Write detailed note on requirements of reinforced soil mechanism. [5]

State & explain important factors affecting liquifaction of soil. [5]
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[3864]-131
B.E. (Mechanical)
MECHANICAL SYSTEM DESIGN
(2003 Course) (402041)
[Max. Marks : 100

Instructions to the candidates:

D
2
3)
9
5)
6)

01)

Answer three questions from section-I and three questions from section-I1.
Answers to the two sections should be written in separate books.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of logarithmic tables, slide rule, electronic pocket calculator is allowed.
Assume suitable data, if necessary.

SECTION -1
Unit-1

a) Fill in the blanks with proper alternative and rewrite the sentences. [5]

l.

For a thick cylindrical tube, open from both the sides, subjected to
internal pressure, ————— stress is zero.

A) Hoop.
B) Longitudinal.
C) Radial.

In case of a ——— shell, hoop and longitudinal stresses are
equal.

A) Cylindrical.
B) Ellipsoidal.
C) Spherical.

equation is used for designing cylinders with close
ends and made of ductile material.

A) Birnie’s.
B) Clavarino’s.
C) Lame’s.

Corrosion allowance will be maximum in case of
vessel.

A) Class L.
B) Class II.
C) Class III.

PTO.



b)

c)

02) a)

b)

03) a)

b)
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5. Pressure cooker can be called as ——————— Pressure Vessel.

A) Thick.

B) Thin.
Give two examples each of ‘Externally Pressurized Vessel’, ‘Thin
Pressure Vessel’ and ‘Class I Pressure Vessel’. [3]

A high pressure cylinder consists of steel tube with inner and outer
diameters of 30mm and 50mm respectively. It is jacketed by outer steel
tube with an outer diameter 70mm. The tubes are assembled by shrinking
process in such a way that maximum principal stress induced in any tube
is limited to 110N/mm?. Calculate the interference pressure and original

dimensions of tubes. Assume E = 207000 N/mm?>. [8]
OR

What is the necessity of pre-stressing a cylinder? Explain how

‘Auto-frettage’ provides necessary pre-stressing for cylinder. [6]

A cylindrical pressure vessel of 1400mm ID is provided with a nozzle of
250mm inner diameter and 15mm thickness. Protruding lengths of nozzle
inside and outside the vessel are 15mm and 50mm respectively and it is
made up of seamless tube. The thickness of shell is 20mm. Internal
pressure in the shell is 4MPa. The corrosion allowance is 2mm. Permissible
tensile stress for shell and nozzle material is 200MPa.

Design the dimensions of reinforcing pad if required. The reinforcing
material is of same quality as that of the shell and is available in thickness
of 18mm.

(Assume weld efficiency as 90%) [10]
Unit - IT

Define ‘Optimum design’. What is its objective? How the problems of
Optimum Design are classified? Elaborate with suitable examples.  [6]

A tensile bar of length 500mm is subjected to constant tensile force of
3000N. If the factor of safety is 2, design the bar diameter, using Johnson’s
method, with the objective of minimizing material weight using optimum

material from the list given in Table 1. [10]
Material Density (p) Cost (c) Syt
kg/m? Rs/kg N/mm?
Steel 7800 28 400
Aluminum Alloy 2800 132 150
Titanium Alloy 4500 2200 800
Table 1.

2



OR

04) From the manufacturing considerations, if the cross sectional area of the bar
to be designed in problem from Q.3(b) above should not be less than 20mm?.
Design the bar diameter with the objective of minimizing material cost using
other parameters same as given in Q.3(b) above. [16]

05) a)

b)

06) a)

b)

[3864]-131

Unit - 111

Derive expression for bending stress in flywheel arm due to torque
transmission. [6]

Torque produced by a four stroke engine is given by T = 5000 + 750

sin@® + 2000 sin 20 Nm where ‘0’ is angle turned by the crank shaft.
Mean engine speed of 130 rpm is to be allowed to fluctuate by + 3%.
Load torque is constant. Design rim cross section of the flywheel made

up of wheel material is FG 150 (P = 7000kg/m?), use factor of safety
as 5. Maximum size of flywheel is limited 2m. Assume Rim width to
thickness ratio as 2. Assume that rim contributes 90% of the total required
inertia. [12]

OR

What are the different stresses those can possibly be developed in
Flywheel Rim and Arms? With the help of sketch explain how and why
each stress gets developed. State assumptions made in each case. Even
tough disc type flywheel is easy for manufacturing, why rimmed flywheels
are preferred? [6]

The turning moment diagram of four stroke engine can be assumed to be
consisting of four triangles. The areas measured are 750, 100, 80 and
200mm? for power, exhaust, suction and compression strokes
respectively. Scale chosen for plotting the diagram is Imm? = 10 J. The
engine is running at 700rpm and speed fluctuation is to be kept within
2% of mean speed. Wheel material is FG 150 (P = 7000 kg/m?®) with
factor of safety as 4. The wheel diameter is limited to 1m and rim is to
have rectangular cross section with width to thickness ratio of 2. Design
the Flywheel if rim contributes 90% of required MI. Allowable shear
stress for flywheel shaft can be taken as 50 N/mm?. [12]



SECTION - II
Unit-1V

Q7) a) The bolt diameters are normally distributed with a mean of 10.015mm
and a standard deviation of 0.02mm. The tolerance specified by designer
for bolt diameter is 10 + 0.03mm. Calculate the percentage of bolts
likely to be rejected.

(Refer Table 2 for Areas below normal distribution curve) [10]
z 0 001 | 002 | 003 | 004 | 005 | 006 | 007 | 008 | 0.09
0.6 [ 0.2257] 0.2291] 0.2324] 0.2357| 0.2389] o0.2422| 0.2454] 0.2a86] 0.2517] 0.2549
0.7 | 0258 o0.2611 0.2642] 0.2673] 0.2704] 0.2734] 0.2764| 0.2794] 0.2823] o0.2852
08 | 0.2881] 0.291] 0.2939] o0.2967] 0.2995| 0.3023] o0.3051] 03078] 0.3106| 03133
0.9 | 0.3159] 0.3186| 0.3212] 0.3238] 03264 03289 0.3315| 0334 0.3365] 0.3389
1 | 03413 o0.3438] o0.3461] 0.3485| 0.3508] 0.3531] 0.3554] 0.3577] 0.3509] 0.3621
11| 0.3643] 0.3665) 0.3686] 0.3708] 03729 0.3749] 0377] o0379] 0381 o383
1.2 | 0.3849] 03869 0.3888] 0.3907] 0.3925| 0.3944] 0.3962] 0.398] 0.3997] 0.4015
1.3 | o0.032] 0.4043) 0.4066) 0.4082] 0.4099| o0.4115| 0.4131] 0.4147] 0.a162] 04177
1.4 | 0.4192| 04207] 0.4222] 04236] o0.4251] o0.4265 0.4279] 0.4292] 0.4306] 0.4319
1.5 | 0.4332[ 0.4345] 0.4357] 0437] 0.4382] 04394 0.4406| 0.4418] 0.4429] o0.4441
1.6 | 0.452| 0.4463] 0.4474] 0.4484] 0.4495] 0.4505| 0.4515| 0.4525| 0.4535] o0.4545
1.7 | 0.4554] 0.4564| 0.4573] 0.4582] 0.4591] 0.4599 0.4608 0.4616] 0.4625 0.4633
1.8 | 0.4641 0.4649] 0.4656] 0.4664| 0.4671] 0.0678] 0.9686 0.4693] 0.4699] 0.4706
1.9 | 0.4713| 0.4719] 0.4726] 0.4732] o0.4738] 0.47aa] 0.475| 0.4756] 0.4761] 0.4767
2 | o04772] 0.4778] 0.4783| 0.4788] 0.4793] 0.4798] 0.4803| o0.4808] 0.4812[ o0.4817
21 [ 04821 0.826] 0.483] 0.4834] 0.4838] 0.4842] 0.4846| 0.485] o0.4854] 0.a857
2.2 | o0.4861] 0.4864] 0.4868] 0.4871] 0.4875] 0.4878] 0.4881| 0.4884| o0.4887] 0.489
23 | 04893 04896 04898 0.4901] o0.4904] 0.4906] 0.4909] o0.4911] 0.4913| o0.4916
Table: 2
b) Write a short note on : Design for Powder Metallurgy. [6]
OR

08) a) A shaftand hole assembly have following dimensions : [10]
Shaft dia =50 + 0.18mm
Hole dia=50.2 + 0.24mm
Assuming the shaft and hole diameters are normally distributed, determine
the probability of interference fit.

(Refer Table 2 for Areas below normal distribution curve)
b) Write a short note on : Design for Casting. [6]
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Unit-V

09) a) With the help of appropriate sketch explain why : [6]

b)

[3864]-131

)

2)

The distance between adjacent fixed gears in a multi-speed sliding
mesh gear drive must be greater twice of the face width of gears.

The difference in number of teeth on adjacent gears on a compound

gear from multi-speed sliding mesh gear drive must be greater than
four.

Figure 1 shows gearing diagram of a multispeed gearbox with number of
teeth on each gear as specified. Motor ‘M’, running at 1435 rpm, is
driving the input shaft through flat belt running over the pulleys with
specified diameters. The lowest speed of gearbox should be near about
100 rpm. Answer the following questions based on the figure.

(All Gears are having same module) [12]
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6)
7)
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Figure 1

Calculate Number of teeth T1 (Round off the calculated number
T1 to nearest integer) and accordingly calculate T2.

Enlist the speeds available on output shatft.
Draw speed diagram of the gearbox.

What is the geometric progression ratio and range ratio of the
gearbox?

Write structural formula of the gearbox.
What is the current (Meshing A-P D-S) output speed of the gearbox.
What will be the output speed if meshing is B-Q C-R.



OR

Q10) A multi-speed gear box is to be designed for a machine tool for speeds

o11)

varying between 50 rpm and 500 rpm. Recommended GP ratio is as per R5.
It is to be driven by an electric motor running at 750 rpm and fitted with
115mm diameter flat belt pulley. Input shaft of gear box is fitted with
corresponding flat belt pulley of 545mm diameter. For the proposed system,
List out intermediate speeds and round them off to the nearest multiple of 5.
Write all structure formulae. Draw symmetric structure diagrams based on
short listed formulae. Select optimum structure diagram. Draw speed diagram.
Draw gearing diagram when third speed from bottom is being tapped. Find
out number of teeth on each gear assuming min. no of teeth as 20. Draw

deviation diagram of the system. [18]
Unit- VI

a) Answer the following in brief with the help of supporting sketches

(if required) [6]

1.  What is the need of containerization?
2. What are different types of conveyors?

3. What is meant by troughed belt conveyor? What is its advantage
over flat belt conveyor?

b) What is the use of following components in a flat belt conveyor?  [4]
Snub Pulley.

Scraper.

Tension take up device.

Bend Pulleys.

c) An inclined belt conveyor with 20° inclination is to be used for
transporting bulk material with specific weight 10000 N/m? Belt width is
1000mm and belt speed is 2m/s. If flow factor is 2.5 x 10, find out
capacity of conveyor. [6]

OR

AW NN =
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Q12) Following data relate to a horizontal belt conveyor used for conveying coal
in a thermal power station : [16]

Capacity of conveyor : 600 ton/hr

Density of coal : 800 kg/m?

Belt speed : 2m/s

Surcharge factor : 0.15

Number of plies : 3

Material Factor K1 : 2

Belt tension and contact factor : 80

Material conveying length : 260m

Center distance between snub pulleys : 255m

Ratio of tail pulley to drive pulley dia. : 1.0

Ratio of snub pulley to drive pulley dia. : 0.5

Mass of each carrying run idler : 25kg

Mass of each return run idler : 20kg

Pitch of carrying run idlers : Im

Pitch of return run idlers : 2.5m

Friction factor for idlers : 0.02

Snub Factor for snub pulleys : 0.03

Snub factor for drive and tail pulleys : 0.06

Material velocity component along belt drive : 1m/s
Angle of lap on drive pulley : 210°

Coefficient of friction between belt and pulley : 0.4
UTS of belt per meter for ply = 60 N/mm

Drive efficiency : 93%

Mass of belt per mm width per meter length = 0.0155kg/mm/m
Motor speed 1440 rpm

Standard Motor ratings : in multiple of 2.5kW from 5 to 25kW
Determine following parameters of the conveyor :
Standard belt with rounded off to nearest hundred mm.
Reduction ratio of the gear reducer

Power required to drive the conveyor.

[3864]-131 7
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B.E. (Mech. and Mech./SW)
DYNAMICS OF MACHINERY
(2003 Course) (402042)

Time : 3 Hours| [Max. Marks : 100

Instructions to the candidates:

D
2)
3)
9
5)

6)

01)

02)

a)

b)

a)

Answer three questions from section-I and three questions from section-I1.
Answers to the two sections should be written in separate books.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION - I
Unit-1

Explain the gyroscopic action in an air plane taking a vertical loop in the
sky. Assume suitable directions and determine the effects of gyroscopic
action. [6]

Inertia of a pair of a locomotive driving wheels together with the shaft is
380 kgm?. The effect of diameter of each wheel is 2m and mean track
width is 1.5m. The defect in the rail causes one wheel to fall and rise
again 10mm in a total time of 0.1 sec., while the locomotive is traveling
along a straight level track at 100 km/hr. If the fall and rise of the wheel is
with simple harmonic motion, find the gyroscopic reaction couple on
the locomotive. [10]

OR
Define following terms related to gyroscope, [3]
i)  Axis of spin.
i)  Axis of precision.

i) Axis of couple.

PTO.



b)

03) a)
b)

04) a)

b)

05) a)

[3864]-132

A motor cyclist travels round a curved track of 80m radius at 80km/hr.
Determine the angle of heel, if : [13]

Mass of the motorcycle with rider = 120kg
Combined center of gravity from ground = 0.425m
Mass of each wheel = 0.8kg

Radius of gyration of each wheel = 0.220m
Effective wheel diameter = 0.6m

The mass of rotating parts is 1.4kg having a radius of gyration of 0.09m
and it rotates at 3 times the speed of the wheel and in opposite direction.

Unit - I1
Explain a suitable method to determine the unbalance in radial engines.[4]

The cranks of a four cylinder marine oil engine are arranged at a angular
interval of 90°. The engine speed is 700 rpm and the reciprocating mass
per cylinder is 800kg. The inner cranks are 1m apart and symmetrically
arranged between the outer cranks which are 2.6m apart. Each crank is
400mm long. Determine the firing order of the cylinders for best balance
of reciprocating masses amongst the firing order 1-2-4-3 and 1-4-2-3
and also determine the magnitude of the unbalanced primary couple for
that arrangement. [12]

OR

A five cylinder in line engine has distance between axes of neighboring
cylinders equal to 700mm, crank lengths 325mm. Mass of reciprocating
parts of 1%, 3" and 4" cylinders are 155kg each. Angle between first and
3™ crank is 285° and that between 1% and 4™ crank is 435°. Assuming
crank no.1 at zero degrees, find reciprocating masses and crank angles
of second and fifth cylinder so as to achieve complete primary balance.

[12]

Write a note on balancing of rotating masses. [4]
Unit - 111

A horizontal circular disc of 400mm diameter and 20kg mass is supported
by a vertical stepped shaft at the center. The shaft has two steps. First
step is 20mm diameter and 200mm long whereas the second step is
15mm diameter and 250mm long, determine the frequency of torsional
oscillations of the disc, if the modulus of rigidity of the shaft is 80000
N/mm?. [10]



b)

06) a)

b)

Q7) a

b)

08) a)

Py
Ty = —=
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What is the physical significance of the different values of damping factor.
8]

OR
Prove that for finding the natural frequency of a cantilever system loaded
at its end, the mass of the cantilever is taken into account by adding
33/140 of its mass to the main mass. [10]
The disc of torsional pendulum has a mass moment of inertia of
0.06 kgm?. The brass shaft attached to it is of 100mm diameter and
400mm long. When the pendulum is vibrating, the observed amplitudes
on the same side of the rest position for successive cycles are 9°, 6° and
4°. Find,
i)  Logarithmic decrement.
i) Damping torque at unit velocity.
i) Time period of vibration.
iv) What would the frequency be if the disc is removed from viscous
fluid?
Assume the modulus of rigidity as 4.4 x 10" N/m?. [8]
SECTION - 11
What are frequency response curves? [8]
State 4 observations from these plots drawn for different damping
conditions.
A 75kg machine is mounted on springs of stiffness k =11.76 x 10° N/m

with an assumed damping factor £ =0.20. A 2kg piston within the machine
has a reciprocating motion with a stroke of 0.08m and a speed of 3000
cycles per minutes. Assuming the motion of the piston to be harmonic,
determine the amplitude of vibration of the machine and the vibratory
force transmitted to the foundation. [10]

OR

Draw vector representation diagram for force transmissibility showing
all the forces and angles and hence derive the following expression for
force transmissibility. [8]

\/~J+(?—%'£:)L
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b) Aradio set of 20kg mass must be isolated from a machine vibrating with
an amplitude of 0.05mm at 500 cpm. The set is mounted on four isolators,
each having a spring scale of 31400 N/m and damping factor of 392
N-sec/m.

i)  What is the amplitude of vibration of the radio?

i)  What is the dynamic load on each isolator due to vibration? [10]

Q9) a) Explain Principal Modes of vibration with respect to 2 DOF translational
system. [6]

b) Derive a frequency equation for the two natural frequencies for small
oscillations of a coupled pendulum shown in fig.1. Assume the rods as
mass less and rigid. Also obtain two expressions for the angular amplitude
ratios in the two Principal Modes. [10]

‘p, l'j _
t1g.4 .

a a & g.cb

né)—*\/\:fw—*

Oom
OR

Q10) a) Explain torsionally equivalent shaft and show that length of equivalent
shaft is given by [6]

e = '(I OILD +{)2_(dﬁ>lj+ {3( )
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b)

011) a)

b)

Q12) a)

b)
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Two identical rotors are attached to the two ends of a stepped shaft.

Each rotor weighs 450kg and has a radius of gyration of 0.38m. The
diameter of the shaft is 0.75m for the first 0.25m length, 0.1m diameter
for the next 0.1m length and 0.0875m diameter for the remaining length.
The total length for the shaft is 0.6m. Assume Modulus of rigidity as
80 x 10° N/m?. Find :

i)  The frequency of torsional vibration.
i)  Position of node.

Draw amplitude and node plot. [10]

What do you mean by critical speed of shaft? Derive the expression for
a light shaft deflection having a single disc neglecting damping. Explain
the significance of 0° and 180° phase difference in critical speed.  [8]

A disc of mass 4kg is mounted midway between bearings which may be
assumed to be simply supported. The bearing span is 0.48m. The steel
shaft which is horizontal, is 9mm in diameter. The CG of the disc is
displaced 3mm from the geometric center. If the shaft rotates at 760
rpm, find the maximum stress in the shaft.

Take E = 1.96 x 10" N/m?. [8]
OR

Explain any two of the following with the help of neat diagrams. [8]

i)  Vibrometer.

i) FFT Spectrum Analyzer.

i) Piezo electric Accelerometer.

iv) Frequency Measuring Instrument.

A device used to measure torsional acceleration consist of a ring having
amoment of inertia of 0.049kg-m? connected to a shaft by a spiral spring
having a scale of 0.98 N-m/rad and a viscous damper having a constant
of 0.11 N-m-sec/ rad. When the shaft vibrates with a frequency of 15cpm,
the relative amplitude between the ring and the shaft is found to be 2°.

What is the maximum acceleration of the shaft? [8]
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B.E. (Mechanical)
MECHATRONICS
(2003 Course) (402043)
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Instructions to the candidates:
1) All questions are compulsory.
2) Options are given within a question.
3) Answers to the two sections should be written on two separate books.
4) Neat diagram must be drawn wherever necessary.
5) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explainatypical measurement system with the help of suitable example.
6]
b) Compare various flow meters used in flow measurement systems. [6]
c) Explain the various types of control systems. [6]
OR
a) Explain the following terms : [6]
i)  Hysterisis.
i) Response of system.
b) Explain with suitable application one type of pressure transducer.  [6]
c) Explain the working principle of constant current anemometer. [6]
Q2) a) Define Gauge factor for a strain gauge. Derive the expression for same.[6]
b) List various temperature measuring devices. Explain any one in detail.[6]
c) Write various applications of LVDT. [4]
OR
a) Why temperature compensation is required in strain gauges? Explain any
one method of it. [6]
b) Explain capacitive type of level transducer. [6]
c) Write a short note on load cell. [4]
Q3) a) Explainthe concept of hydraulic resistance and hydraulic capacitance.|6]
b) Write the advantages and limitations of closed loop control system over
open loop control system. [6]
c) Explain the concept of transfer function. [4]

PTO.



04) a)

05) a)

06) a)
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OR

Compare the translational and rotational mechanical system with the help

of impirical formulae. [6]
Explain basic building blocks of thermal systems. [6]
Derive for model equation of spring-mass-damper system with usual
notations. [4]
SECTION - 11
Explain P + 1 + D control action. [6]
Explain transient and steady state response of system. [6]
Write a short note on stability of system. [6]
OR
Explain the dynamic response of second order system to step input.[6]
Explain the temperature and flow switches. [6]
Explain the use of relays in control system. [6]
Explain the specifications of operational amplifier. [6]
Explain master-slave JK flip flop. [6]
Explain decade counter. [4]
OR
Explain the use of operational amplifier as Integrator. [6]
Explain any one use of flip-flops. [6]
Explain sequencial logic in digital signal processing. [4]
Explain with block diagram the structure of PLC. [6]
Explain the use of timers and counters in PLCs. [6]
Discuss the selection criteria of PLCs. [4]
OR
Develop a ladder diagram for automatic level control application.  [6]
Explain in short PLC programming. [6]
Write a short note on Micro-Controller. (4]
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GASTURBINES AND JET PROPUL SION
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Time: 3Hourg| [Max. Marks: 100
I nstructions to the candidates:
1) Answer 3 questionsfrom Section - | and 3 questions from Section - I1.
2) Answersto the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figurestotheright 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 - |
Q1) & What do you understand by sonic velocity? Show that sonic velocity,
a= \/VRT. [8]
b) Airat 15 bar 1000 K enters convergent-divergent nozzle with negligible
velocity under steady state condition. For athroat area of 30 cm? find[8]
1) Massflow rate & throat conditions.
i) Pressure & temperature in divergent portion where Mach number
Is2 & required exit area.
OR
2
Q2) @ Prove that for a normal shock ﬂ:M—MXZ where ! is ratio of
Px 1+{'My
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 exitis 1.2 & friction factor
Is 0.005. Find mass flow rate & length of pipe required. Assume
Cp = 1.005 kJkg K. [8]

PTO.



Q3) g
b)

Q4) &)

b)

Explain surging & choking in a compressor. [6]
Explain : [4]
1)  Slip factor

i)  Power input factor.

A centrifugal compressor runs with tip rotor speed of 400 m/sec. &
dlip 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]
1)  Compressor power

i) Total pressure & temp’ at exit of impeller.

Assume Cp = 1.05 kJkg K & ) = 1.4.

OR

Discuss various performance characteristic curves on an axial flow
COMPressors. [6]
Define : [2]
1)  Coefficient of lift.
i) Coefficient of drag.
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.
Caculatei)  Stagnation outlet temperature

i)  Number of stages

[3864]-134 2



Q5) 8

b)

Q6) 8
b)

Q7) 8

b)

What isthe effect of following operating variables on thermal efficiency
of gas turbine? Discuss. [8]
1)  Pressureratio

i)  Turbine inlet temperature.

li1) Compressor inlet temperature.

Iv) Turbine & compressor efficiency.

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

Compare open cycle gas turbine & closed cycle gas turbine. [6]

Explain open gas turbine cycle with intercooling. [6]

A simple gas turbine operates at pressure ratio of 5:1. Turbine inlet
temp"is 580°C. Air temp’ 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 kJkg K.

& Cpg = 1.1 kJkg K.

SECTION - 11

Draw and explain the energy flow diagram for a stage of an impulse

turbine. [8]
Derive expression for maximum utilization factor of a 50% reaction
stage. [10]

[3864]-134 3



OR

Q8) Write noteson : [18]
a Performance graphs of Gas Turbines.
b) Reheat factor and stage efficiency.
c) Multistage impulse turbines.
Q9) @ Explain in detail the combustion theory based on three well known
postul ates as applied to gas turbines. [8]
b) Discuss the factors affecting the combustion chamber design and
performance. [8]
OR
Q10)Write notes on : [16]
ad Fuels for Gas turbines.
b) Annular combustion chamber.
C) Recent developments and applications of gas turbines.
d) Blade cooling of Gas Turbines.
Q1l)a) Discuss the working of a Turbojet engine with a neat sketch. Define[ 8]
1)  propulsive efficiency
i) overal efficiency and
i) thrust specific fuel consumption.
b) A turbojet air craft with two jet enginesis travelling with a velocity of

200 m/s. The other datais as given below : [8]

1)  Flying atitude = 12 km and air density at this atitude = 0.172
kg/mé,

i)  The propulsive efficiency = 50%

iif) Drag on the plane = 7000 N

[3864]-134 4



Calculate: 1)
2)
3)
4)
Assume A)
B)

Q12)Write notes on :

Absolute velocity of the jet

Amount of air compressed per second
Net output of gas turbine

Diameter of jet

overal efficiency = 18%.

calorific value of fuel = 48950 E—;

OR

ad Turbofan engine.
b) Solar Rocket engine.

c) Pulsejet engine
d) Solid and liquid propellants.

[3864]-134
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Instructions to the candidates:

D
2
3)
9

)

01)

a)

b)

Answer three questions from section-I and three questions from section-I1.
Answers to the two sections should be written in separate books.
Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION -1

Solve the following Linear Programming problem graphically. [6]

Maximize Z,=38000 X, +7000 X,
Subjected to  3X, + X <66
X, +X,<45
3X,<20,X,<40
X,X,>0

The ABC printing company is facing a tight financial squeeze and is
attempting to cut costs wherever possible. At present it has only one
printing contract and the book is selling well in both the hardcover and
paperback edition. It has just received a request to print more copies if
the book in either hardcover or paperback form. Printing cost of
hardcover book is Rs.600 per 100 while for that paperback is only Rs.500
per 100. Although the company is attempting to economize, it does not
wish to lay off any employee. Therefore it feels obliged to run its two
printing press at least 80 and 60 hours per week respectively. Press I can
produce 100 hardcover books in 2 hours or 100 paperback books in 1
hour. Press II can produce 100 hardcover books in 1 hour or 100
paperback books in 2 hours. Determine how many books of each type
should be printed in order to minimize costs. [10]

OR

PTO.



02)

03)

Solve the following Linear Programming problem graphically. [16]
Maximize 7 =2X, +3X, +3X,
Subjected to 3X, + X, +4X, <600

2X, +4X, +2X, > 430

2X, +3X, +3X, =540

X,X,X,>0

A company has four manufacturing plant and five warehouses. Each plat
manufactures same product which is sold at different prices in each warehouse
area. Cost of manufacturing and cost of raw material is different in each
plant due to various factors. The capacities of the plant are also different.
The data are given in following table.

Item Plant
1 2 3 4
Manufacturing cost per unit (Rs.) 12 10 8 8
Raw material cost per unit (Rs.) 8 7 7 5
Capacity per unit time 100 | 200 | 120 80

The company has five warehouses. The sales price, transportation cost and
demands are given in the table.

Transportation Cost per unit (Rs.) Sales Price per | Demand
unit (Rs.) (units)
Warehouse | Plant1 | Plant2 | Plant3 | Plant4
A 4 7 4 3 30 80
B 8 9 7 8 2 120
C 2 7 6 10 2 150
D 10 7 5 8 34 70
E 2 5 8 9 30 %0

a) Formulate the problem as Transportation Problem to maximize the profit.

[4]
b) Find the solution using VAM. [5]
c) Test for optimality and find the optimal solution. [9]

OR
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04) 2

b)

05) a)
b)

06) a)
b)
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A company is engaged in manufacturing 5 brands if packed snacks. It is
having five manufacturing setups, each capable of producing any of its
brands, one at a time. The cost to make a brand on these setups vary

according to the following table. [10]
S, S, S, S, S,
B, 4 6 7 5 11
B, 7 3 6 9 5
B, 8 5 4 6 9
B, 9 12 7 11 10
B, 7 5 9 8 11

Assume five setups are S, S, S,, S, S, and five brands are B, B,, B,
B,, B.. Find the optimum assignment of products on these setups resulting
minimum cost.

Show that assignment model is a special case of transportation model.[4]

Discuss the travelling salesman problem. (4]

Derive formula for economic lot size model with constant demand. [6]

A shopkeeper has a uniform demand of an item of 50 items per month.
He buys it from a supplier at a cost of Rs.6.00 per item and the cost of
ordering us Rs.10.00 each time. If the stock holding costs are 20% per
year of the stock value, how frequently he should replenish his stock?
Suppose the supplier offers a 5% discount on orders between 200 and
999 items and 10% discount on orders exceeding 1000. Can the
shopkeeper reduce his cost by taking advantage of either of these

discounts? [10]
OR

Explain necessity of maintaining inventory. (4]

Explain important characteristics of dynamic programming. (4]

Solve the following integer linear programming problem using cutting

plane method. [8]
Maximize Z=X +X,
Subjected to 3X,+2X,<5

X, <2

X, X, >0 & are integers.



Q7) a)

b)

08) a)

b)
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SECTION - II

Solve the following game. [10]
Player B
I I I v \Y
1 10 81 32 43 93
Player 2 159 63 39 69 73
A 3 |7 20 5 27 84
4 |34 14 44 44 69
Write a short note on group replacement policy for items that fails

suddenly. Which of the policies group replacement or individual
replacement is better? Why? [6]

OR

Find the cost per period of individual replacement policy of an installation
of 300 bulbs given the data :

i)  Cost of replacing an individual bulb is Rs.2.00.
i)  Conditional probability of failure is given below.

Week No. 0 1 2 3 4
Conditional probability of failure| 0 | 0.1 | 0.3 | 0.7 | 1.0

Also calculate number of bulbs that would fail during each of four

weeks. [10]
Solve the 2 x 5 game graphically. [6]
Player B
I I I v \Y
Player 1 -5 5 0 -1 8

A 2 8 4 -1 6 -5
4



Q9) 2
b)

010) a)

b)
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Explain Kendall’s notations for representing queuing model. [6]

A bank has two tellers working on saving account. The first teller handles
withdrawals only. The second teller handles deposits only. It has been
found that the service time distribution for the deposits and withdrawal
both are exponential with mean service time of 3 minutes per customer.
Depositors are found to arrive in Poisson fashion throughout the day
with mean arrival rate of 16 per hour. Withdrawers also arrive in Poisson
fashion with mean arrival rate of 14 per hour. What would be the effect
on the average waiting time of the depositors and withdrawers if each
teller could handle both withdrawal and deposits? What would be the
effect if this could only be accomplished by increasing the service time

to 3.5 minutes? [10]
OR
There are seven jobs each of which has to go through machine A & B in
order A-B. The processing time in hours is given below : [8]
Job 1 2 3 | 4 5 6 7

Machine A (Hrs)| 3 12| 15| 6 10 | 11 9

Machine B (Hrs)| 8 10 10 | 6 12 1 3

Determine the sequence of the jobs that will minimize the total elapsed
time. Also find the total completion time and idle time of each machine.

A company manufactures around 200 mopeds depending upon the
availability of raw material and other conditions. The daily production
has been varying from 196 mopeds to 204 mopeds whose probability
distribution is as follows. [8]

Production/day | 196 | 197 | 198 | 199 | 200 | 201|202 | 203 | 204

Probability | 0.05[0.09{0.12{0.14|0.20|0.15/0.11{0.08| 0.06

The finished mopeds are transported in a specially designed three
storied lorry that can accommodate only 200 mopeds. Using the

following 15 random numbers 82, 89, 78, 24, 53, 61, 18, 45, 04, 23, 50,
77,27, 54 and 10. Simulate the process to find out

1)  Average number of mopeds waiting in factory.

i)  Number of empty spaces in lorry.



Q11) a) A small project consists of 13 activities. Their precedence relationship

and duration in days is given in table. [14]
Activity Predecessor Duration
(Days)

A --- 6

B A 4

C B 7

D A 2

E D 4

F E 10

G --- 2

H G 10

I JLH 6

J --- 13

K A 9

L C,K

M ILL 5

i)  Construct the project network.
i)  Find the Critical Path.

i) Find total completion time of the project.
b) Diftferentiate between CPM and PERT. (4]
OR

[3864]-139 6



Q12) A project schedule has following characteristics. [18]

Activity To Tm
1-2
2-3
2-4
3-5
4-5
4-6
5-7
6-7
7-8
7-9

8-10
9-10

=
o
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a) Construct the project network.
b) Find the expected duration and variance for each activity.
c) Find the critical path and expected project completion time.

d) What is the probability that the entire project will be completed in 30
days.

Use the following data :
V4 141 | 142 | 143 | 144 | 145 | 146 | 147 | 148

y | 0.9207]0.9222(0.9236(0.9251 0.9265|0.927910.9292| 0.9306
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CAD/CAM AND AUTOMATION
(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) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.

5) Assume suitable data, if necessary.

SECTION -1
Q1) a) Atriangle PQR with vertices P(0, 0), Q(4, 0), and R(2, 3) is to be subjected
to following two transformation in order : [6]

1. Translation through 4 and 2 units along X and Y direction; and
2. Rotation through 90° about the new position of point R.

Determine :

i)  The concatenated transformation matrix.
i)  The new position of triangle.

b) Write a short note on Inverse Transformation. [5]

c) Determine the concatenated transformation matrix for rotating any entity
about any given point. [5]

OR
Q2) a) Explaintranslational and rotational mapping with suitable examples. [6]
b) Derive a concatenated transformation matrix to reflect a point about a
liney =mx + c. [10]
Q3) a) Describe the procedure to find the center of a circle that is tangent to
two known lines with a given radius. [8]

b) How surface modeling different from wireframe and solid modeling?
Explain briefly with example. [4]

c) Give some practical applications of solid modeling. [4]

PTO.



04) a)
b)

05) a)

b)

06) a)

b)

Q7) a)

b)

[3864]-141

OR

What are practical applications of B-spline and Bezier curve? [6]
What is meant by sweep operation in solid modeling? [4]
Write a short note on : [6]

i)  Triangular Bezier patches.
i)  Sculptured surface.

A metallic tapered plate of 600 mm length has the cross-section area of
450 mm? and 150 mm? at two ends. It is fixed at large end and subjected
to tensile load of 35kN at free end. The modulus of elasticity for the bar
material is 1 x 10° N/mm?. Model the bar with three finite elements of
equal length and calculate stresses in each element. [8]

Derive an expression for the element stiffness matrix of the two noded
truss element. [6]

Write a short note on Quadratic Shape Function for 1-D element.  [4]
OR

For the two-bar truss as shown in the figure, determine nodal displacement
and element stress. For both elements E =70 GPa and A =200mm?.[10]

o700 m | 12kN

P

300 |
Mmoo

Give details of various types of element shapes usually employed for
modeling components. [4]

What are the properties of stiffness matrix? [4]

SECTION - 11

Discuss the Problem Modeling and Boundary Conditions for the following
cases : [8]

1) A cylinder of infinite length subjected to external pressure.
i)  Belleville spring.

Write a short note on Isoparametric Elements? [4]



c) Explainreflective symmetry with suitable example. [4]
OR

08) a) The CST element is defined by three nodes located at (1, 1), (4, 2) and
(3, 5). For a point P located inside the element, the shape functions N,
and N, are 0.15 and 0.25, respectively. Determine the x and y-coordinates
of point P. [8]

b) Derive arelation to determine the Jacobian function for CST element.[8]

09) a) Write amanual part program for finishing a forged component as shown
in the figure. Assume the speed and feed on the turning centre as 450
rpm and 0.4mm/rev. assume 1mm material is to be removed radially
from external diameter. [8]

i¢5mo

¢50¢ o e Ch 2x45°

—— ___,_._‘_..«_ﬂ‘.__ ..... r___._._._._.,_

T+ o]
L. 25|
[

—— L

b) What are various activities of a manufacturing plant which can be carried

out through computer control? [4]
c) Whatis acanned cycle? Explain with suitable example. [4]
OR
Q10) a) Write amanual part program for turning a raw bar of ¢ 60mm and 52mm
long as per the drawing using canned cycles. [8]
l @50
$25

F §
b
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b)

011) a)
b)

012) a)
b)

[3864]-141

How is tool offset measured in the machine? [4]
What is a word address block format? [4]
Briefly describe significant application area of robot. [6]
Discuss the need for flexibility in automation system. [6]

What is a FMS? How does FMS ensure flexibility in manufacturing?[6]

OR
What are different types of drives used in Robot? [6]
Compare FMS with transfer line and CNC on the basis of volume and
variety of part produced. [6]
What are the different methods of programming of robot? [6]
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P1039

[3864]-142
B.E. (Mechanical)
POWER PLANT 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-I1.
2) Answers to the two sections should be written in separate answer-books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier chart, electronic pocket calculator
and steam table is allowed.
6) Assume suitable data if necessary.
SECTION -1
Unit-1
Q1) a) Explain the various factors which are to be considered while selecting
site of hydroelectric power plant. [4]
b) Explain in brief main components of nuclear power plant. [6]
c) Discuss the advantages and disadvantages of nuclear power plant. [6]
OR
02) a) Explain with neat sketch the principle of operation of gas turbine power
plant. Also give its applications. [8]
b) Write short notes on the following : [8]
i)  Fast breeder reactors.
i)  Fissile and fertile materials.
Unit - I1
03) a) Describe in brief the pulverized fuel firing system with a neat sketch.
What is the difference between unit system and central system? [8]
b) Write short notes on the following : [8]

i)  Cyclone separator.
i)  Coal-Oil mixture fuel.

PTO.



04) a)

05) a)
b)

06) a)

b)

Q7) a)

b)

[3864]-142

OR
Write a short note on ash handling system used in thermal power plant.|[8]

What are the various requirements of steam piping system in power

plant? Explain the steps involved in designing the steam piping? [8]
Unit - ITT

Write a short note on cogeneration. [6]

A steam power plant equipped with a regenerative and reheat systems is

supplied with steam to HP turbine at § MPa and 470°C. The part of the

steam is extracted at 700 kPa bar for feed water heating and the remaining

is reheated to 350°C. It is then expanded in the LP turbine to 3.5 kPa.

Determine the following by neglecting feed pump work. [12]

i)  Power generated by the plant for a steam flow rate of 50kg/s.

i) Mass of steam bled off per hour for feed heating.

i) Efficiency of the plant.

Draw the plant schematically and represent the cycle on h-s diagram.
OR

Draw neat sketch of Loeffler boiler and explain its working. What are its
merits and demerits? [8]

In a Rankine cycle, steam is supplied to a turbine at 50 bar, 400°C and is
expanded to a pressure of 0.1 bar. Find the thermal efficiency of the
plant if the reheat pressure is 6 bar and the reheated steam temperature is
400°C. [10]

SECTION - II
Unit -1V

Show by analytical method, that for isentropic flow of steam through a
convergent divergent nozzle, the velocity of steam at throat reaches the
velocity of sound in steam. [6]

A convergent-divergent nozzle is required to discharge 2kg of steam per
second. The nozzle is supplied with steam at 6.9 bar and 180°C and
discharge takes place against a back pressure of 0.98 bar. Expansion up
to throat is isentropic and the frictional resistance between the throat and
exit is equivalent to 62.76 klJ/kg of steam. Taking approach velocity of
75m/sec and throat pressure of 3.9 bar, determine : [12]

1)  Suitable areas for throat and exit.

i)  Overall efficiency of the nozzle based on the enthalpy drops between
the actual inlet and exit condition.

2



08) a)
b)

09) a)

b)

010) a)

b)

[3864]-142

OR

Compare Jet condenser and surface condenser. [3]
What are the effects of air leakage in a condenser? [3]
A surface condenser deals with 13000kg of steam per hour. The leakage

of air in the system amounts to 1kg per 2700kg of steam. The vacuum in
the air pump suction is 705mm of mercury (barometer pressure 760mm
of Hg) and temperature is 34.6°C. Determine the discharging capacity
of the wet air pump, which removes air and condensate in m*/min. Assume
volumetric efficiency of the pump as 90%. If the air pump is single
acting and runs at 60 rpm and piston stroke is 1.25 times the diameter of
the pump, find the dimensions of the air pump. [12]

Unit-V

Derive expression for maximum diagram efficiency for a two row velocity
compounded impulse turbine assuming frictionless flow. [6]

A steam turbine of the De laval type receives steam at a pressure of 10
bar and exhausts it at 1 bar. There are four nozzles, each of which is
inclined at 20° to the plane of the wheel. The average peripheral speed of
the blades is 250m/sec. Obtain the best angle for the blades, assuming
that inlet and outlet angles are the same. What is the power developed by
the turbine if the area at the throat of each nozzle is 0.24cm?? [10]

OR

What are the different methods of governing of steam turbine? Explain
any one with neat sketch. [6]

The outlet angle of the blade of Parson’s turbine is 20° and the axial
velocity of flow is 0.5 times the mean blade velocity. Draw the velocity
diagram for a stage comprising of one fixed and one moving row of
blades, given that the mean diameter is 71cm and speed of rotation is
3000rpm. Also find the inlet angle of the blades if the steam is to enter
the blade channel without shock. If the blade height is 6.4cm, mean
steam pressure is 5.5 bar, steam dry saturated, find the power developed
in the stage. [10]



011) a)

b)

012) a)

b)

[3864]-142

Unit- VI

A power plant of 180MW installed capacity has the following
particulars : [10]
Capital cost =Rs.2160/kW installed
Interest and depreciation =12%

Annual load factor =0.6

Annual capacity factor =0.5

Annual running charges = Rs.36 x 10°

Energy consumed by power plant auxiliaries = 6%
Calculate :

i)  Reserve capacity.
i)  The cost of power generation per kWh.

Explain how the unit energy cost is determined. [3]

What is the effect of load factor on cost per kWh? [3]
OR

The incremental fuel costs for two generating units 1 and 2 of a power

plant are given by the following equations. [11]

dF,

— 1-007P+24
dP

1

%=0.075Pz+22

2

where F is the fuel cost in rupees per hr and P is the power output in
MW. Determine :

1)  The economic loading of the two units when the total load supplied
by the power plants is 180 M'W.

i) The loss in fuel cost per hr if the load is equally shared by both
units.

What is load duration curve? Draw typical load curve for residential and
industrial load and construct load duration curves. What is average load?

5]
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P1041 [3864]-151
B.E. (Mechanical S/W)
DESIGN ENGINEERING
(2003 Course)
Time : 4 Hours| [Max. Marks : 100

Instructions to the candidates:

1)  Answer three questions from section-I and three questions from section-I1.

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 -1

Q1) A straight bevel pinion having 21 teeth to be made of alloy steel (Sult =800

02)

MPa) is to mesh with bevel gear made of plain carbon steel (Sult = 720
MPa). The axes of pinion and gear intersect at right angles. The gear pair is
required to transmit 13kW power from a spindle running at 500rpm to a
machine running at 300rpm. The starting torque of the motor is 110% of the
rated torque. The factor of safety is 2.0. Tooth system is 20° full depth
involute. The gears are to be machined to meet the specifications of grade 6.
The pinion and gear are to be case hardened to 400 BHN and 350 BHN
respectively. The deformation factor for gear pair is 10900 x e N/mm.
Design the gear pair using Buckingham’s equation for dynamic load.
For grade 6.

e =8 +0.63 [m + 0.25 «/dm] where dm : is mean diameter in mm.

6
Velocity factor = ——
elocity factor =

Std module (mm) 1, 2, 3, 4, 6, 8, 10, 12, 15 [18]
OR

A single start worm to be made of case hardened steel is to mesh with worm
gear having permissible bending stress of 85 MPa. The wear factor is 0.55
MPa. The ratio of pitch circle diameter of worm to the module is 10. Tooth
system is 20° full depth involute. The gear pair is required to transmit 10k W
of power from an electric motor running at 1500 rpm to the hoisting drum
running at 30 rpm. The application factor and factor of safety are 1.25 and

PTO.



03)

04)

05)

1.5 respectively. The coefficient of friction between worm and worm gear
teeth is 0.05. If the overall heat transfer coefficient is 28 W/m*°C, design the
gear pair and find the temperature rise of the lubricating oil above the
atmospheric temperature.

Standard module — (mm), 1, 2, 3, 4, 5, 6, 8, 10, 12, 15
Surface area A= 1.14 x 10* x ¢'7 m?

a : center distance in mm. [18]

A class 2 cylindrical pressure vessel of 1220 mm inside diameter and 15 mm
thickness is provided with a nozzle of 200 mm inner diameter and 12 mm
thickness. The extensions of the nozzle outside and inside the vessel are 30
mm and 15 mm respectively. The corrosion allowance is 1.5mm. Double
welded butt joints which are spot radiographed are used to fabricate the
shell. The nozzle is made up of seamless tube. The pressure inside the vessel
is 2 MPa. The allowable tensile stress for shell and nozzle are 120 MPa and
100 MPa respectively. A reinforcing pad of 6 mm thickness and 350 mm
outside diameter is welded around the nozzle external to the shell. Find whether
reinforcement is adequate or not. Devise the remedy for the same.

Draw the diagram of the areas. [16]
OR

a) A cylindrical pressure vessel shell of inside diameter 1500 mm is subjected
to an internal pressure of 2 MPa. The shell as well as heads are made of
low alloy steel with ultimate tensile strength of 450 MPa. The double
welded butt joints which are spot radiographed are used to fabricate the
vessel. Corrosion allowance is 3 mm. Determine the thickness of the
cylindrical shell and thickness of head if the heads are [10]
i)  Flat.

i)  Plain formed.
i) Torispherical with crown radius of 1125 mm.

iv) Semi-elliptical with ratio of major axis to minor axis as 2.

b) Explain the design of skirt support in case of vertical pressure vessels.[6]

a) Explain design principles in machining. [6]
b) A shaft and hole assembly have the following dimensions. [10]
Shaft diameter =40 £ 0.18 mm

Hole diameter =40.2 £ 0.24 mm

Assuming the shaft and hole diameters are normally distributed, determine
the probability of interference fit between the shaft and hole.

[3864]-151 2



06) a)
b)

Q7) a)

b)

c)

Area of the curve from 0 to Z is

z 1.0 1.5 2.0 2.5
A 03413 04332 04772 0.4938
OR
Explain various junction designs in case of casting. [6]

A cantilever beam made of steel having the mean yield strength of 280
MPa and standard deviation of 40 MPa. It is subjected to bending stress
with a mean of 180 MPa and a standard deviation of 20 MPa. [10]

Determine :

i)  Reliability of beam.
i)  Minimum factor of safety available.
i) Average factor of safety available.

The area under the curve is as follows :
Z 2.0 2.2 2.4 2.6
A 0.4772 0.4861 0.4918 0.4953

SECTION - II

A steel bar of 50 mm diameter is subjected to a completely reversed
bending stress of 250 MPa. The ultimate tensile strength is 600 MPa.
The surface finish factor and size factor are 0.43 and 0.85 respectively.
The reliability factor is 0.897. Assuming there is no stress concentration,

determine the life of bar. [8]
Explain the terms fatigue stress concentration factor and notch sensitivity.

[4]
Explain design for infinite life for fluctuating stresses. [6]

OR

08) A transmission shaft supports a pulley midway between two bearings. The
bending moment at the midpoint varies from 200 Nm to 600 Nm. The torque
on the shaft varies from 70 Nm to 200 Nm. The frequencies of variation of
bending moment and torque are equal to shaft speed. The shaft speed is
1440 rpm. The shaft has ultimate strength of 540 MPa and yield strength of
400 MPa. The corrected endurance limit is 200 MPa. If the factor of safety is
2 find diameter of shaft by modified Goodman method. Use maximum
distortion energy theory for calculation of resultant stress. [18]

[3864]-151



Q9) 2

b)

A thin spherical pressure vessel is subjected to an internal pressure of 4
MPa. The mass of empty vessel should not exceed 125 kg. If the factor
of safety is 3.0, design the pressure vessel with the objective of maximising
the gas storage capacity out of the following materials.

Material Sult MPa Density kg/m?

Low alloy steel 500 7800

Aluminium alloy 250 2800

Copper alloy 420 8400

Select the material and find out the dimensions and capacity. [12]

Explain Johnson’s method for optimisations. [4]
OR

Q10) A simple tensile bar of length 200 mm is subjected to a constant tensile force
of 5000 N. If the factor of safety is 3, design the bar with the objective of
minimising the material cost, out of the following materials.

Material Density Cost per unit mass Yield strength
kg/m? Rs./kg MPa
Steel 7800 14 400
Al. alloy 2800 66 150
Ti alloy 4500 1100 800
Mn alloy 1800 75 100
from the manufacturing considerations, the cross sectional area of the bar
should not be less than 50 mm?. [16]
QI11) a) An inclined conveyor handles an ore having density of 0.5t/m’. The

b)
c)

[3864]-151

material has to be conveyed over a distance of 1.2km and a height of 500
meters. The belt speed is 1.5 m/s and belt width is 400 mm. Determine
the capacity of the conveyor.

Conveyor 16°-20° 21°-25° 26° - 30°

inclination

Flowability 2.5 x 10™* 235 %10 22 %10

factor [8]
Explain the classification of material handling equipment. [4]
Draw and explain both end discharge in case of belt conveyor. [4]



012) a)
b)

[3864]-151

OR
Draw any four types of idlers used in belt conveyor. [6]

Draw and explain man machine closed system between a driver and
motor cycle. [6]

Determine the belt capacity of a flat horizontal belt if the effective width
of the material on the beltis ‘b’ velocity is ‘v’ and surcharge angle is 15°.

[4]
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P1042
[3864]-153
B.E. (Mech.) S/'W
REFRIGERATION AND AIR CONDITIONING
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)

9

01) 2)
b)

02) a)

b)

03) 2)

b)

Answer any three questions from each section.
Answers to the two sections should be written in separate books.

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

Assume suitable data, if necessary.

SECTION -1
Discuss the advantages of air as a refrigerant in air- craft. [4]
Explain necessity of air-craft refrigeration. [4]
Explain the analysis of simple air -refrigeration system with the help of
p-h diagram. [8]
OR

An aircraft is cruising with a speed of 900km/h at an altitude of 11000 m,
where the ambient conditions are 0.3 bar and -30°C. Assuming the
compression ratio 5, cabin pressure 0.8 bar and air leaving the cabin at
27°C, obtain the power for pressurization and refrigeration and COP.
The flow rate through the system is 1 kg/s. [12]

Explain the term “Ram Efficiency”. [4]

Differentiate between dry compression and wet compression. Why
expansion device is used in VCC instead of expander. Discuss with the
help of P-V and T-S diagram. [8]

An ice production machine produces 20 tons of ice in 24 hours when
water is supplied at 0°C. The temperature range of the machine
is - 15°C to 25°C. The vapour leaves the compressor in dry and saturated
conditions and there is no under-cooling in the condenser. If the actual
C.O.P,, 1s 75% of theoretical, find the power required of a compressor.

P.T.O.



The properties of NH, used in machine as refrigerant are Given below:|8]

Temperature°C h,(kJ/kg) s, (kl/kg-K) h, (kl/kg)
25 100.4 0.349 1324
-15 -54.77 -0.214 1310
OR
04) a) Discuss briefly the factors affecting the choice of refrigerants commonly
used in refrigerating plants. [8]
b) Explain the losses occurred in actual vapour compression cycle with the

05) a)

b)

06) a)

b)

Q7) a)
b)

[3864]-153

help of p-h and T-s diagram. [8]

What is necessity of multi staging? Explain the analysis of two stage
compression system with flash gas chamber as a flash intercooler. [8]

A two-stage refrigeration system works between the pressures limits 40° C
and - 15° C. Obtain the COP and capacity for a flow rate of 0.2 kg/s
through the evaporator. The intermediate pressure is 4.238 bar. Compare
the COP and capacity of the two stage system with a corresponding
single stage operating between the above pressure limits. The refrigerant
used is R-12. [10]

OR

In a vapour absorption refrigeration system,. the refrigeration -15°C.
The generator is operated by solar heat where the temperature reached is
110°C, the temperature of heat sink is 55°C. What is the maximum possible

COP of the system? [6]

Explain with neat sketch lithium bromide refrigeration system. [6]

Explain with neat sketch Cascade refrigeration system. Why CO, is a

suitable refrigerant for this system. [6]
SECTION - 11

Sketch ‘comfort chart’ and show on it the comfort zone’. [6]

The values obtained from a sling psychrometer are DBT 30°C and WBT
20°C. The barometric reading is 740 mm of Hg. Calculate : [10]

i)  DPT and RH.

i) degree of saturation.



ii) specific humidity.
iv) specific volume and
v) specific enthalpy.
OR
08) a) Use ofadsorbent for air conditioning system for hot and humid climate.|[4]

b) Whatis the effective temperature? What are the factors that influence the
optimum effective temperature? [4]

c) A room is to be cooled using a desert cooler having humidification
efficiency of 70% in desert area where the environmental condition is
45°C DBT and 15% RH. The room size is 10m x 5Sm x 4m high. Electrical
appliances and occupancy heat load amounts 3 kW, overall HTCs,
U =0.95 W/m?°C and that of the ceiling as 2.5 W/m?°C. The air

wall

leaves the room at 3°C above the cooler exit temperature. Determine
i)  volume flow rate of air to be humidified,
i)  water evaporated per 8 hour of operation,

iii) area of desert cooler if the velocity of air across the desert cooler is
0.75 m/s. 8]

Q9) The following data refer to a 200 capacity theater. Room condition:
DBT 26°C, RH 50%, room dimension 15m x 10m x 10m high with 15m
side as EW oriented. Outside condition: DBT 42°C, w = 0.02 kg/kg
of d.a.U__ =4 kJ/m*h-K (S and W), U =2.4 kJ/m*-h-K (E & W),

wall all

U = 3kJ/m*-h-K, U, =3 klJ/m*-h-K. Door size 2 m x 1 m on the north

cellin

side. Solar radiation amounts of 19.5% of'the structure heat load. No smoking
and ventilation air equal to the make-up air. Air enters the theater at 17°C.
Sensible energy release from persons is 60% of the total energy release and
rest as latent heat. The make up air is mixed before the coil. Electric appliances
inside the room equivalent to 3 kW. Duct and blower heat gains are equivalent
to 8000 kJ/h and 4 kW respectively. Determine

a) RSHF.

b) Amount of ventilation air.

c) Inlet conditions of air entering theatre.
d) Amount of air supply to theatre.

e) TR of coil.

f)  GSHF and ADP.

[16]
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Q10)2)

b)

0l11)a)
b)

Q12)a)
b)

[3864]-153

OR

List the various equipments used in an air conditioning system. Explain
the function of each. [6]
Explain the working of thermostatic expansion valve. [6]
Explain the procedure of charging of refrigerant in the system. [4]
Explain “pressure losses” in duct. [6]

Why the ducts are used in an air-conditioning system. Classify ducts.[4]

Derive an expression for the equivalent diameter of circular duct corre-
sponding to a rectangular duct of sides ‘a’ and ‘b’ for the same pressure
loss per unit length when

i)  the quantity of air passing through both the ducts is same, and

i)  the velocity of air flowing through both the ducts is same. [8]
OR
What is Cryogenics? Discuss its applications. [8]

Explain construction and working of Linde system liquefaction of gas.[10]



— i Almgkjte  pPHcure, bar

-ap s 2% a L . IO N | 14> @i LED SR mwn oo L L L S B - W__M SGd__ 420 Ain  sar
u »_II = _ fb _ T _ ‘_ _ Rl r.wr . _u.__
u.mﬂ Fregaurn - Enthalpy (o Lo . L i||A -‘“ _ ..n.Hl....H...._..L e .n...u.n... [
ma Inr — - i - > ‘.—I i Ea
Dichiorird Hbaorperdetwans :U..ﬂn:umﬂ_ -ﬁmﬂ ....ﬂ.rr.
. . iulm.:wﬁﬂ!ﬂ- _tun_.u.n. . ; 1 wNMr o vo
o i i S I & S
0 _ > ﬂﬂﬁui_...ﬂun
_ ! LYl - Jap
u \.wm\ s ! : W i &_ n
wit \.\\\\\ _\\ f...w N\_ ! .H_.‘.H# "
u . o -F .
1 ] - K, R ..\h.w 5 ..x_q.h. r%.\ L - \..\\ : I.I.A...
. T Al i %L“ i %ﬁ E i Bl
1 P FF )] rarsrdl
1w .\.L...‘. . ! W7 war. ._..\.1.\.. - ™ A - L |
: Ve A7 f T IAAAs e T \.ﬁm .
' & ] I | ]
“ IV Y LA B o] |
. = T [ I ] .
ot ==t A ._H:.q.. \..._.. ¥ .__. ||__h n ...._u_. ...m. ‘..\ ; &u s > s
us ! ; = ! ; s . = F : -
L Y AU S L AR R A e AR e
. i AU L i d Pk At yA%i H_
i i I ] 2 En R R ] LA
..... n\ . lﬂ A h%hhﬁ.f = I [ [ ﬂ HL_\. .m.... 1 {11 -
0.1 — : =, = a4
om? ! ¥ | I " M 1 A, £ v x‘x 4 —Jpaa
an ) C ___ L_. h._w. _...._ A il i ] r.-um
* iy H A H - AN A e
.\. M m" ._ ] ; ii# vl - o -t
b . v T 717 | r I b 5 _ [ e
NLUAARAEL L A RN
e L_rluu_n 0 Lu..r.| rv_ &0 _.n. 120 _.u.u.’ Wa -s0 Ao Fom 2zi el 5 TE: TEONE u._n P T .m_un OB ¢ a

Speofic anthake,  kidka

—_—t p.m.l_lliuh pragaursm, bbr ——

[3864]-153



—

e nt “H

8 — '|,"||_1u|_|| |_'iI'H'II'JFI.

- — 1

1

oy | : Feyilnmrseric Trad _ T
5 Yoirmd] lear - alales [ e
27 Siendaiz  abmeephcils e 2 —
o B e 0 Mg o 103 & X ) -
1 ———— & r i ’ . = - . 27
B I fov 4-013han aiv / . 3 i :

. ol for . ;
i N
i3 I

7l [
1T e
1 7

-

d B - = k 3 = ) - -k
’ ) . i - .H—.—u.-m
i ) £ ' ,..f;f. o I |- - - - - = _-
11— . ‘.H_. X s = - 1 - - =
- .. o= K P "L T . X . -

I " )

ml ) HWH.A.. = L
1] = - o
- =

I
/£
’\/ ’
AFR
|,,.-" }':-}SA"
¥
Y
h

i

e =
h—. & ,..f!,,,.. -m.ﬂ..n... Y -
1] 8 fxw Jadi .qf_vu_l i
. = T e T g ! 1
- LY B = =
1 ] " =
al Hp___l|._ LI .
a2 i 2 = 210 i
“E " %
2 13 =
= =]

E—— L T ERTSCEEY TIT Rt —_—r

——

G
e

ra

n

2

Al

%
i

Yuarafiui A hmal feeian

e
=

AARRI

g HH

pulbou:
000

]
E
= Arecills tumwd by, kifhag GF oty AlN ———

8

[3864]-153



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

P1044 [3864]-172
B.E. (Production & Production - S/W)
MACHINE TOOL DESIGN
(2003 Course)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Attempt any 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) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data, if necessary.
SECTION -1
UNIT -1
Q1) a) Design a nine speed gear box for a machine tool having minimum
speed 80 rpm, maximum speed is 1200 rpm, speed of motor is 1440
rpm. Draw the best possible structural diagram, ray diagram, speed
flow diagram, gear layout. [14]
b) Draw a neat sketch and explain change gear feed drive. [6]
OR
02) a) Make a neat sketch of an Episcyclic speed gear box and show that it is
always gives stepless speed within range. [10]
b) Discuss the uses of preferred number series for obtaining a wide range
of stepped speed in machine tool gearbox. [4]
c) Discuss in brief, design considerations of variator. [6]
UNIT - IT
03) a) Establish the conditions for optimum design criteria in machine tool
bed. [7]
b) Explain term static and Dynamic rigidity of machine tool. What are

the governing factors which influencing static and Dynamic rigidity
of machine tool. [8]

OR

P.T.O.



04) 2)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

What is the procedure for comparative evaluation of various materials
used in machine tool structure by weight? [8]

Why stiffness is important considerations in machine tool structure?
Explain the different arrangement of stiffeners in machine tools. [7]

UNIT - I11
Explain with necessary mathematical relationship a method of estimating
a load on each thread in a power screw. [10]
Explain the method of calculating a dynamic load in recirculating ball
SCrew. [5]
OR
Draw profiles for slideways and their combinations used in following
machine tools stating the reasons. [8]

i) Milling Machine, ii) Drilling Machine, iii) Shaping Machine,
iv) Broaching Machine.

A Ball lead screw having a semi circular profile has the following
dimensions [7]

Ball Circle radius = 20 mm

Pitch = 5 mm

Diameter of Ball = 3 mm

Assume Ratio of Ball radius to Groove Radius = 1.04
Young Modulus = 2.1 x 10* N/mm?

Hertz Contact Stress ¢ = 2300 N/mm?

Number of circuit before recirculating = 4

(If A/B = 0.040 for that Mg = 1.6 depends on A/B)

Find Axial load carried by screw, Axial contact deformation.

SECTION - 11

UNIT -1V

Sketch typical drill spindle unit using anti friction bearings. Explain
how the axial and radial load are resisted. [8]

Describe different types of bearings employed in machine tools. Give
importance of each. [8]
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OR
08) a) State and explain the functions of machine tool spindle. What are

desirable features of spindle unit? [8]
b) Describe methods for preloading of bearings. [8]
UNIT -V

09) a) What are the sources of vibrations in machine tool? Enumerate methods
of reducing vibrations of machine tool. [9]

b) What are the function of control system of machine tool? Compare
mechanical control system with electrical control system. [9]

OR
Q10)Write a short note on :- [18]

a) Various electrical drives and controls used for machine tool.
b) Adaptive control system.

c) Hydraulic control system of machine tool.

UNIT - VI
Q11)Write a short note on :- [16]

a) Use of Stepper and Servomotor in CNC machine tools.
b) Resent trends in machine tool design.

c) Use of Matrices in Lay out design.

OR
Q12)a) State systematically the steps to be followed in converting General
purpose machine tool in to a Retrofitted CNC machine. [8]

b) Enumerate different methods of micromachine / microfabrication. [8]

0040
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P1045 [3764]-174
B.E. (Production)
OPERATIONS RESEARCH
(2003 Course)

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

1) Select Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 from Section—I and Select Q.7 or

0.8, 090rQ.10,0.11 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) Neat diagrams must be drawn wherever necessary.

5) Use of calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1

Q1) a) What are the various phases in solving or problem? [6]

b) ‘Chandan’ a steel furniture manufacturing company is specialized in

manufacturing of steel cabinets of three types, CAB-I, CAB-II and
CAB-III. Company has three types shops, namely press shop. Assembly
shop and paintinf shop. The table given below indicates per unit time
required by each type of cabinet in these three shops.

Cabinetwise per unit time Total time
SHOP required in each shop in Available in Hrs.
minutes
CAB-1| CAB-II |[CAB-III
Press 60 80 40 600
Assembly | 40 20 40 400
Paint 20 60 40 800

Find out the product unix of these three cabinets to be produced in order

to maximize the profit. The unit profits for types CAB-I, CAB-II,

CAB-III are Rs.40, Rs.80 and Rs.60 respectively. Also write the dual

pf the problem formulated. [12]
OR

P.T.O.



Q2) a) Enumerate Linear Programming models in production management.|6]

b) ‘‘Balaji’’ Travels have three tour plans namely super

03) a) Estab
b) Explain
OR
04) a) What
b) Why

05) a) Explain
b) Explain
OR
06) a) Draw
i) Mill
b) A Ball

SECTION - 11

Q7) a) Sketch

b) Describe
OR
08) a) State

b) Describe

09) a) What

b) What
OR
Q10)Write a short notes on :-

a) Vario
b) Adapt
c) Hydra

Q11)Write a short notes on :-
a) Use
b) Resent
[3764]-174 -2-
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8]
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[10]
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[18]

[16]



c) Use

OR
Q12)a) State [8]

b) Enum 8]

0040
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P1047

[3864] - 177
B.E. (Production)

PLANT ENGINEERING AND MAINTENANCE

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

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

D

2)
3)
9
5)
6)

01) 2)

b)

02) a)

b)

03) a)

b)

Answer Q. No.I or Q. No.2, Q .No 3or Q. No 4, Q. No. 5 or Q .No 6 from
section-1 and Q .No.7 or Q .No. 8, Q.No 9 or Q.No 10, Q. No 11 or Q. No 12.
from section-I1.

Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Assume suitable data, if necessary.

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

SECTION-1
Unit- 1
Explain the meaning and significance of plant location. How you will
decide the location of a mini steel plant in India? [8]
Explain in short the various plant engineering functions? [10]
OR

Environmental and Ecological aspects are assuming growing importance
while making decision on plant location. Comment on this statement.[10]

How Govt. policies affect the selection of location? [8]
Unit-11
Write short notes on: [8]
i) CRAFT i) CORELAP
Explain in short various accident prevention practices? [8]
OR

P.T.O.



04) 2)
b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

09) a)

b)

Discuss in brief main steps involved in Systematic Layout Planning? [8]

Write short notes on:

i)  Duties of safety officer ii)  Industrial safety Acts [8]

Unit - 111

Explain in details the operations and maintenance of auxiliary services?
8]

Write and explain any Eight principle of material handling in short.  [8]

OR

Write short note on:

i)  Estimating capacity requirement for water.

i)  Effluent water treatment. [8]
Highlight importance of material handling training in a modern
manufacturing organization. [8]
SECTION - 11
Unit-1V
Describe various activities involved in a preventive maintenance. [8]
Discuss centralized Vs decentralized maintenance. State advantages and
disadvantages of both maintenance. [8]
OR

Discuss the relationship between maintenance and efficiency, for any

organization. What sort of maintenance schedule will you suggest for

machine shop? [8]

Write short notes on:

i)  Condition based maintenance.

i)  History cards for equipments. [8]
Unit-V

Discuss in detail the importance of lubricants in the context of the

maintenance function? [8]

Describe how store management can help in keeping a better spare parts

inventory? [8]
OR

[3864]-177 2



010)2)

b)

0l11)a)

b)

Q12)a)

b)

How can the chemical effects be useful in assessing the condition of
equipment? Explain briefly. [8]
Differentiate between the spectrometric oil analysis procedure and the
magnetic plug inspection system. [8]
Unit- VI
Explain the term Failure Mode & Effect Analysis in detail? What are the
effects of failure? [8]
What is Total Productive Maintenance? Explain the various tools and
techniques associated with TPM? [10]
OR
Explain how computers can be helpful in discharge of maintenance
functions? [10]
What is MTBF? Describe a typical example where MTBF concept can
be applied? [8]
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P1049

[3864]-179
B.E. (Production)

MATERIALS AND FINANCIAL MANAGEMENT

(2003 Course) (411087)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

2y
2)

3)
4

5)
6)

01) 2)

b)

Q2) 2)

b)

Answer any three questions from each section.

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

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION -1
UNIT - I

Explain Optimal service level. Explain the risk and precautionary
measures to be considered in case of uncertainty in demand and lead

time. [8]

Derive an equation for an economic manufacturing quantity (EMQ)

when the replenishment is gradual. [8]
OR

Explain the following. [8]

i)  V-E-D analysis

ii) F-S-N analysis.

ABC Company collected the following information : [8]
i)  Minimum annual total cost of inventory = Rs. 16000.

ii) Inventory holding cost per unit per year = Rs. 16.

iii) Number of orders per year = 10

iv) Price per unit = Rs. 100.

Calculate Annual demand of item, procurement cost per order,
Economic order quantity.

P.T.O.



UNIT-11

03) a) Explain and classify Multi-Echelon system of SCM. [8]
b) Explain the factors to be considered while determining ideal location
of warehouse. [8]
OR
04) a) Explain and classify various types of warehouses. [8]
b) Explain the parameters affecting Echelon system of SCM. [8]
UNIT - 111
05) a) Explain ‘Function phase’ in value analysis. [6]
b) Enlist and explain the documents related to ‘Importing’ from foreign
supplier. [12]
OR
Q6) Write short note on : [18]
a) Waste disposal system.
b) Reasons for importing.
c) E-procurement.
SECTION - 11
UNIT - IV
Q7) a) Explain the important factors to be considered while determining the
working capital. [8]
b) Explain ‘Executive finance function’ and ‘Routine finance function’.
Enlist various sources of funds. [8]
OR
08) a) Define Capitalisation. State the causes and disadvantages of Over-
capitalisation. [8]
b) Differentiate between ‘Fixed capital’ and ‘Working capital’ with suitable
example. [8]
UNIT -V
09) a) Explain the factors to be considered for determining the selling price
of the product. [8]
b) A price of a machine is Rs.6000 and the discount allowed to distributor

is 20%. The administrative and selling expenses are 50% of the factory
cost and the proportion of material cost, labour cost and factory
overheads are 1 : 3 : 2. If the cost of labour on the manufacture of
machine is Rs.1200. Determine the profit on each machine. [10]
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Q10)2)

b)

0l11)a)

b)

OR

Explain the following methods of depreciation with illustration. [10]

i)  Diminishing Balance method.

ii)  Annuity method.

Explain ‘Halsey’ and ‘Rowan’ systems of incentive plans.
UNIT - VI

Explain the following

i)  Primary Apportionment

ii) Secondary Apportionment.

Explain ‘Capital Budgeting’.
OR

Q12)Write short note on:

a)
b)

©)

Variance analysis.
Use of marginal costing in decision-making.
Capital budgeting.

000
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P1050

[3864]-180
B.E. (Production Engineering)

PROCESS PLANNING AND TOOL SELECTION

(2003 Course) (411089)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer 3 questions from Section-I and 3 questions from Section -I1.
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 -1
Q1) a) Explain the steps of process planning and list out the information
required to do process planning. [8]
b) Discuss the principles of DFM which are useful for designing a product.
[8]
OR
Q2) a) Explain the following terms. [8]
i)  Part print,
il) Specification,
iil)) Routing,
iv) Process picture.
b) What functions are involved in the design and manufacture of a product
and what do they contribute? [8]
03) a) What are the three types of surface irregularities that can occur, describe
each in brief? [8]
b) What is meant geometry of form? Define the followings. [8]

i) Concentricity,
i1) Roundness,
ii1) Angularity,
iv) Symmetry.

P.T.O.



04) 2)
b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)
09) a)
b)
010)a)

b)

OR
What is the purpose of grouping related surfaces or areas? Explain.[8]

What key points should be considered in deciding the nature of work
to be performed on the work-piece? [8]

Define the following terms : [4]
i) Nominal size,

i1) Basic size,

iii) Allowance,

iv) Tolerance.

Why are locators generally arranged in 3-2-1 pattern? [6]

What is basic difference between tolerance stack and a limit stack?

Explain with a suitable example. [8]
OR

What are the rules for locating long cylindrical and short cylindrical

work-pieces? Explain with neat diagrams. [9]

What is tolerance chart? What are the symbols used in tolerance chart?

Why it is necessary to balance a tolerance chart. [9]

SECTION - 11

Explain briefly the relationship between process selection and machine

selection. [8]

Distinguish between General Purpose Machine (GPM) and Special

Purpose Machine (SPM). [8]
OR

What are various factors affecting the tool selection? Explain. [8]

What are the various sources of information available to the process
engineer in making a machine selection? [8]

What is the role of expert system in generative Computer Aided Process

Planning (CAPP) system? [8]

What are the general guidelines for process selection? [8]
OR

What is an auxiliary operation? How can supporting operation be

distinguished from auxiliary operation? [8]

Explain Automatic Time Standard System (ATS) in CAPP. [8]

[3864]-180 -2



Q11)Prepare a operation route sheet with proper operation sequence, time
estimation, process parameters and process pictures, use of proper tooling
and equipment for adapter ring (as shown in fig.1) using general purpose
machine tools. The number of components to be produced is 1500. [18]

1.5 1005
- i -
+ 0065
E’f,;’f/?“ +186-0r01 \ /
G $155
)

¢+ 105
4010105
1
i
B

, [/1-oA ]
ol H
M
s
30%0.05
50£9.05
G, 10 HOLES oM
140 PCD
SCAE: (2
STCTON A MATERIAL: Cost Iron . L .
NOTE: Al dimensions in mm T’um,;za RING Flg. NO.I

OR
Q12)Prepare a process sheet for a component as shown in figure 2. Which is to
be manufactured in batches of size 600. Analyse the part print carefully and
prepare the process sheet containing manufacturing plan with operation
sequence, equipments, tooling, fixtures, process parameters and sample

calculation of operation time. [18]
x5 Chambey A undevouds 313 + o

=

i

ol
loe tg,oﬁ_

$31.._o.|obo ‘ 10181
= —E 2o a2z Fig. No.2
Drg. notes :
Material Titanlum alloy
Tolerance : General *0.1
Hole +0.05
?100 +0.05
Surface finish : General 3.2 um
Hole 0.4 um
@100 0.1 um.
a00
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P1069
[3864] - 243
B.E. (Electronics)
ADVANCED POWER ELECTRONICS
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D

2)
3)
4
5)

6)

Q1) 2)

b)

Answer QI or Q2, Q3 or Q4, Q5 or Q6 from section I and Q7 or Q8, Q9 or
010, Q11 or Q12 from section II.

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

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

Assume suitable data, if necessary.
SECTION-1

Draw the circuit diagram of a three-phase semi-converter feeding a highly
inductive (level) active load and the following waveforms for firing angle
o= 60°:

i)  Supply phase voltages.

ii)  Supply line voltages.

ii)  Output voltage.

iv) Phase A line current. [8]

A three-phase semi-converter operates from the 415V, SOHz mains and
feeds a highly inductive (level) active load having R = 20Q. If the firing
angle is 60°, calculate: [10]

i)  Average (DC) load voltage.
ii)  Average (DC) load current.
iii) RMS line current.

OR

P.T.O.



02) a)

b)

03) a)

b)

04) 2)

b)

05) a)

With the help of a neat circuit diagram and relevant waveforms, explain
the operation of a three-phase circulating-current type dual converter.
Derive an expression for the peak circulating current in terms of the
firing angle. [10]
A series-parallel bank of thyristors consists of 5 parallel strings, with
each string containing 6 thyristors in series. The rating of all thyristors is
identical with a voltage rating of 1600V and current rating of 1000A.
During testing it was found that the maximum voltage withstand capability
and maximum current carrying capacity of the bank was 8 KV and 4
KA, respectively. Calculate the series-string efficiency and parallel-string
efficiency. [8]
With the help of a neat circuit diagram, relevant waveforms and mode
equivalent circuits, explain the operation of a three-phase, 120° mode,
voltage source inverter feeding a balanced, star-connected resistive load.
Also derive an expression for the RMS phase output voltage and RMS
SCR current. [10]

The above inverter operates from a 400V DC supply and feeds a balanced,

star-connected resistive load of 25Q per-phase. Calculate

i)  RMS phase output voltage.

i) RMS phase current.

i) RMS SCR current. [6]
OR

What are the different output voltage control and harmonic reduction
techniques in inverters? Explain any one technique in detail. [10]

Cross-conduction (‘shoot-through’) faults are likely to occur in a 180°
mode three-phase VSI but unlikely when the same inverter is operated in
120°mode. Justify.

How would you modify the gate pulse waveforms of'a 180° mode three-

phase VSI so as to eliminate cross-conduction? [6]

With the help of a neat circuit diagram and relevant waveforms, explain
the Symmetrical Angle Control (SAC) technique for power factor
improvement in AC-DC converters. [8]
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b)

Q6) 2)

b)

Q7) a)

b)

08) a)

b)

Explain how the following parameters are sensed in power electronic
circuits: [8]
i)  DC current.
i)  AC current.

OR

With the help of a power circuit diagram, control circuit block diagram

and waveforms, explain the operation of a single-phase active wave-

shaping circuit for power factor improvement. [10]
Compare ZVS & ZCS converters. [6]
SECTION - 11

Compare servomotors with conventional DC motors and stepper motors.
[8]
With the help of a neat circuit diagram and relevant waveforms, explain
the operation of an unipolar-voltage chopper drive for PM & hybrid
stepper motors. [10]
OR
With the help of a neat circuit diagram and relevant waveforms, explain
the operation of a three-phase LCC based separately excited DC drive
having a full converter in the armature circuit and a semi-converter in the
field circuit. Also derive an expression for the motor speed in terms of
armature converter firing angle, field converter firing angle, motor torque
and supply voltage. [10]
A 400V, 1500rpm, 15A separately excited DC motor with R = 0.2Q, R,
=225, K =3.97/m V/A-rad/sec, is fed from a three-phase full converter
operating from the 415V, 50Hz mains. The field circuit is fed from a
three-phase semi-converter. Speed variation below base speed is obtained
by armature voltage control with the field converter set at V.= 450V,
whereas speed variation above base speed is obtained by field voltage
control with the armature converter set at V. =450V. Calculate.
i)  The armature converter firing angle for a motor speed of 900rpm
if the motor torque is 30N/m.
i)  The field converter firing angle for a motor speed of 1800rpm if
the motor current is 10A. [8]
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Q9) 2)

b)

Q10)a)

b)

011)a)

b)

012)a)

b)

With the help of a neat circuit diagram and appropriate torque-speed

curves, explain the slip power recovery scheme for speed control of

induction motors in both sub-synchronous and super-synchronous speed

regions. [8]

Explain the operation of a three-phase brushless DC motor drive with

the help of a neat circuit diagram and relevant waveforms. [8]
OR

Explain the operation (any two) of the following motor protections:

i)  Field failure in DC motors.

ii)  Soft start for DC motors.

i) Phase failure for three-phase AC motors. [8]

A 6 pole, 380V, 60Hz, three-phase induction motor has a rated speed of

1160rpm. Calculate its speed, slip and slip frequency during

electromagnetic braking under constant V/f control for a stator frequency

of 45Hz, the braking torque (-ve) being equal to 75% of rated motor

torque. [8]

What is meant by supply voltage waveform distortion in a power system?
What are the causes and effects of harmonics and inter-harmonics in the
power system? [8]
What are the different types of voltage transients present in a power
system? List the mitigation techniques for these voltage transients. [8]
OR

Explain the terms ‘Voltage sag (dip)’ and ‘Voltage swell (rise)’. What

are the different sources / causes of voltage sags and swells? [8]
Explain how an Energy Audit helps in controlling energy losses in a

typical production plant. [8]
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P1070 [3864]-244
B.E. (Electronics )
VLSI DESIGN

(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 -1

Q1) What is function and procedures? Explain both these terms with suitable

VHDL examples. [16]

OR
02) List synthesizable and Non synthesizable VHDL statements. Write HDL
code for Mux 8:1 in two modelings. [16]

03) Draw state diagram and write HDL code for Traffic Light control. [16]

OR
04) What is metastability? Explain different methods of state minimization.
[16]
05) With block diagram explain detail architecture of CPLD [18]
OR
06) With block diagram explain detail architecture of FPGA. [18]

P.T.O.



SECTION - 11

07) Explain with schematic different types of memory. [16]
OR

08) Explain in short clock distribution, power distribution and global,
switch box routing. [16]

09) a) What is technology scaling explain different scaling techniques?  [9]
b) Explain different power dissipation in CMOS inverter. [9]
OR

Q10)Draw and explain voltage transfer characteristics of CMOS inverter and
also derive (W/L) ratio between PMOS and NMOS transistor. [18]

Q11)What is the need of design for testability explain fault coverage, controllability
and observability? [16]

OR

Q12)a) Explain with block diagram BIST. [6]
b) Draw state diagram and explain the functioning of TAP controller.[10]

0040
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P1071 [3864]-245

B.E. (Electronics)
EMBEDDED SYSTEM DESIGN

(2003 Course)

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

1)  Answer any 3 questions from each section.

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

3)  Neat diagrams must be drawn wherever necessary

4)  Figures to the right indicate full marks.

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

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

SECTION - 1

Q1) a) Explain the following design metrics of an embedded system [10]

i)  Time to market i) Latency
i) Speed up iv) NRE - cost
b) Explain the protocol architecture of IrDA. [8]
OR
02) a) Whatis an embedded system ? Explain.How they are classified? Explain
the Hardware blocks of an Embedded system. [10]
b) Explain the bluetooth communication protocol. [8]

03) a) Describe the processor selection criterion for an Embedded system giving

suitable examples. [10]
b) What are the characteristics of a shared data bug? [6]
OR
04) a) Explain the activities of an embedded operating system. [8]
b) Explain the software architecture of an embedded system. [8]

05) a) Explain the productivity tools for developing software systematically.[8]
b) Whatisre-entrant function? State the rules to decide whether the function
is re- entrant. [8]
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OR

06) a) Explain the different types of ROM and RAM devices used in embedded
systems. [8]
b) What is a task? What are different states of tasks? Draw the task state
diagram. [8]
SECTION - 11
07) a) Explain the methods of protection of shared data. [7]
b) Explain the following :
i)  First-in-First-out.
ii) Round-Robin.
i) Round-Robin with priority. [7]
c) Explain the interrupt routines in an RTOS environment. [4]
OR
08) a) Explain in detail what is a pipe and event in RTOS and where these are
used. Give the implementation of any of these in embedded ‘C’.  [8]
b) What are the different time-delay functions ? Explain. [6]
c) Explain the deadly embrace. [4]
09) a) Whatis RT Linux Module? [4]
b)  Whatis the function calls provided for timer management in RT Linux.[6]
c) How does a mail box differ from a Queue Message in pic/os -II. [6]
OR
Q10)a) Explainthe following for its use in Lc/os -II along with the implementations
in embedded C. [8]
i)  Task create
i)  Timer
i) Message queue
b) Compare any four commercial mobile computing operating systems.[8]
Q11)Explain the embedded system used in Digital Camera. [16]
OR
Q12)a) Explain with a neat diagram of an Adaptive Cruise control system in a
car. [8]
b) Explain the basic features of smart card hardware. [8]
3636363
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P1072
[3864]-246
B.E. (Electronics)
PROCESS INSTRUMENTATION
(Elective-1)(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)  Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.
5)  Assume suitable data, if necessary.
SECTION -1
Q1) a) With suitable example, distinguish between “Servo Problem” and
Regulator Problem” in Process Control. [6]
b) Draw the block diagram of a SMART TRANSMITTER for Temperature
measurement. Explain the function of each block. [10]
OR
Q2) a) Using an RTD with temperature coefficient of resistance 0.0039/°C,
design a signal conditioning with bridge and Instrumentation amplifier to
provide 0-5V output for a 20°C—-100° C Temperature variation. The
RTD dessipation constant is 28mw /°C. [10]
b) Explain any one optical method for the measurement of displacement.|6]
03) a) Explain the following terms with reference to a control valve [6]
i)  Cavitation.
i)  Flashing. [10]
b) Aliquid level system converts 4 —10m level into 4 —20mA Current. Design

a three mode controller that outputs 0 — 5V with 50% PB, 0.03min Reset
time and 0.05 min derivative time. Fastest expected time change is 0.8
min.

PTO.



04) a)

b)

05) a)

b)

Q6) 2)

b)

Q7) a)
b)

08) a)
b)

Q9) a)

OR
Sketch the following control valves :
i)  Double seated globe valve.
i) Diaphragm valve
i) Butterfly valve.
iv) Digital valve [12]

In an application of the zeigler Nichols method for controller tuning a
process begins oscillations with 30% proportional band with a period of
11.5 minutes. Find out the nominal PID settings. [4]

With necessary block diagram, explain the following;:
i)  Programmed adaptive control.
i)  Selfadaptive control. [10]

With necessary P&I Diagram ,explain the feed forward control of a Heat
Exchanger write the specifications of the Instruments used in this scheme.

[8]
OR

With P&I Diagram explain :
i)  Cascade control of Multiple effect evaporator.
i) Cascade control of Distillation column temperature. [12]

Explain the term “Statistical Process Control” where it is applied? [6]

SECTION - 1I
Explain the Mathematical model of any one temperature Process. [10]
With suitable example explain “ Internal Model Control ”. [6]
OR
Explain Gradient Method for Constraint Handling. [8]
Explain different optimizing tools in Process Control. [8]

Distinguish between Relay ladder Diagram and PLC ladder diagram [4]
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b)

Q10)a)

b)

011)a)

b)

Q12)a)

b)

[3864]-246

Draw the event sequence and ladder diagram for a PLC system for

“Elevator operation ”. Consider all sensors as direct inputs to the PLC.
[12]

OR

Draw the event sequence and ladder diagram for a PLC system used as

“Alarm Annunciator”. Consider all sensors as direct inputs to the PL.C.
[12]

Explain the function of Input module and output module in PLCs  [4]

Draw the block diagram of a SCADA system and explain the function of

each block. State two applications of such a system. [10]

What is the function of a Square Root Extractor? How to implement the

same using Electronic circuit ? Where it is used? [8]
OR

Draw the block diagram of a Distributed Control System (DCS). Explain
the function of each block write the sample specifications of a DCS.[10]

Write short notes on :
i)  Flowtotaliser.
i)  Classification of control Panels. [8]

6K
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P1074 [3864]-257

B.E. (Electronics )
DIGITAL IMAGE PROCESSING

(2003 Course) (404212)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer Qlor Q2, Q3or 04, Q5 or Q6,
Q7 o0r Q8, Q9 or Q10, Qll1or QI2.
2)  Answers to the two sections should be written in separate answer books.
3)  Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data, if necessary.

6) Use of electronic pocket calculator is allowed.

SECTION -1

Q1) a) Explain MTF of visual system. Sketch the typical response curve. [8]

b) Describe any one technique for acquiring image in detail. [8]
OR
02) a) Discuss with a neat block diagram the process of converting an analog
image to a digital image. What is aliasing? [10]
b) Write a note on pixel connectivity. [6]

Q3) a) Write a note on Discrete Fourier Transform for image transformation.
8]
b) What is a color model? Explain any one model in detail. Also stateits
applications. [8]

OR

04) a) Explain Hadamard Transform. Derive Hadamard matrix for N = 4.
8]
b) Explain HSI model. Write an algorithm for conversion of HSI model
to RGB. [8]
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05) 2)
b)

Q6) 2)

b)

Q7) a)
b)

08) a)

b)

Q9) 2)
b)

010)a)

b)

Describe any 2 point processing techniques for image enhancement.|8]

What is histogram? Write the steps for histogram equalization.  [10]

OR
State the techniques to remove salt-&—pepper noise from an image.
Explain any one technique in detail. [8]

Explain difference between smoothing and sharpening filters. Consider
an image and discuss the effects of implementing these filters.  [10]

SECTION - IT

What is redundancy? State and explain the redundancies in an image.[8]
Draw and explain image compression model. [8]

OR
Explain the terms-Lossy compression and Loseless compression.
Suggest and explain a compression technique for each in brief.  [8]

Explain JPEG compression standard. [8]

Write a note on dialation and erosion. State applications for both. [8]

Consider an image and derive the chain codes using 4-connectivity

and 8-connectivity. [8]
OR
A binary image X and a structuring element B are given as below —
O 0 o0 0 0 o0
o 1 1 1 0 O
o 1 1 1 0 0 0O 1 0
o o 1 1 1 0 1
o o0 1 1 1 0 0 1 0
O 0 o0 o0 0 o0 B
X
Perform image opening. [8]

Compare the performance of first order and second order derivatives
w.r.t. an image. Which one would you prefer for detecting edges?
Why? [8]
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Q11)a)
b)

012)a)
b)

Explain noise models occuring in an image. [8]

Draw a block diagram for a character recognition system. Suggest

various algorithms used at each block. [10]
OR
Explain Weiner filtering for image restoration. [8]
Draw a block schematic for a fingerprint recognition system. Suggest
suitable image processing algorithms at each stage. [10]
000
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P1077
[3864] - 281
B.E. (Instrumentation and Control)
PROCESS INSTRUMENTATION - 1
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to candidates:

D
2)

3)
4
5)

6)

Q1) 2)

b)

Answer three questions from section I and three questions from section I1.
Answers to the two sections should be written in separate books.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION -1

List input data necessary for design, selection and sizing of Control
Valve and output data of the same. [8]

A control valve is used for regulating the liquid flow from a tank. The
water level is to be controlled in this tank at a height of 25 feet by regulating
the outflow. The measured inflow varies from 0 to 120 gallons per minute.
Calculate the C and suggest a suitable valve for this application. Instead
of the valve discharging to the atmosphere, if it discharges into a second
tank with a head of 15 feet and the maximum flow through is 120 gpm.
Calculate the C and suggest a suitable valve for this application.  [8]

OR

02) Explain the sources of noise in a control valve. Draw the setup to measure the

noise in a control valve. Differentiate between the source treatment and path

treatment for reducing the control valve noise. [16]
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03) a)

Derive an expression for finding time constant of a level control system.

9]

b) Two fluids are blended in a pipeline 20 ft. Upstream of where the mixture
is sampled. The pipe contains 0.4 gal, per foot of length and the flow
rate of the blend varies from 10 to 80 gpm. Dead time in the sample to
analyzer is 15s. A circulating pump is installed to maintain 100 gpm flow
through this 20 ft section of pipe without affecting the throughput.
Compare the natural period with and without the pump operation. [9]

OR
04) Explain the following: [18]

a) Deadtime

b) Dead zone

c) Dead band

d) Time constant

05) a) What are the advantages and disadvantages of a Cascade Control? For
what kind of processes the Cascade Control is employed? [8]

b)  With a suitable application explain the working of a Feedback Control?

What are its limitations? [8]
OR

06) a) Explain the use of Ratio Control with suitable example. [8]
b) Whatis Split Range Control? Explain with reference to its applicability.
8]

SECTION - 11
Q7) a) What are the various configurable parameters of SLPC? Explain the
significance of each parameter indicating appropriate example. [9]

b) Whatis the role of Scaling in Process Control? Explain the various steps
involved for scaling in a Flow Ratio Control application. [9]

OR

08) What is the need of analyzing the Process Control Loops? Explain the

procedure to test a Flow Control Loop. Derive mathematical equations to

support your answer. Explain significance of the same. [18]
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09) a) Clarify the following terms w.r.t. an Intelligent Controller. [8]
i)  Forward chaining.
i) Backward chaining.
i) Search Engine.
iv) Heuristics.

b) List various methods used for parameter estimation in an Adaptive
Control. Also draw the block diagram of Model Reference Adaptive
Controller. [8]

OR
Q10)a) Withthe help of aneat block diagram, explain the working of an Optimal
Control. [8]
b) Differentiate clearly between Adaptive Control and Self tuning Control
method. [8]
QI11)a) What is SPC? Explain its importance in process industry. In a process
control application specify when not to use SPC with justification. [8]
b) Explain the use of Fuzzy Logic in Process Control applications. [8]
OR
Q12)Write short notes on: [16]
a) Model predictive Control.
b) ANN based Control.

~si- ~ait- ~at-
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[3864]-283
B.E. (Instrumentation and Control)
DIGITAL CONTROL
(2003 Course)
Time: 3Hourg| [Max. Marks: 100
Instructions to the candidates:
1) Answer 3 questionsfrom Section - | and 3 questions from Section - 1.
2) Answersto 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 -1
Q1) @ For the ssmpled data system shown in Fig. 1 find the Pulse Transfer
: 1 1
Function for G(s) = —— and H(s) = — (T = 1 sec 8
(9= 7 adH(9 = ( ) (8]
o2 ) y(t)
—A Ghy (&) ¥ G(S) —3
;T 2
[ His) e
. i
Frg- |
b) Find the system stability using Jury Stability test whose characteristic

eguation is given by [8]
p(z2) =z - 132 + 0.72 + 0.2z — 0.006 = 0.

OR

PTO.



Q2) &

b)

Q3) 8

b)

Q4) 8

b)

Obtain the pulse transfer function of the system shown in Fig. 2. [§]

R(__%}_/‘ G 09 __/'_4 G2 | —»
- R(s)

Fig-2
A plant shown in Fig.3 is described by the Transfer Function

G(s) = A unity feedback closed loop system with the plant

s(s+2)
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]

RE) £'s) cts)
— Gho5) e) >

Fig-a
Obtain the state model of the following system using Direct

Z*+4z+3
(z-1D(z+0.9)(z-3)

programming H(2) =

[8]

4 1 0
Diagonalize the following matrix G=| 0 -3 1 |. [8]
0O 0 -2

OR

Obtain the state model of the following system using Parallel

(z+2)
(z-1)(z+0.9)(z-3) [8]

programming H(2) =

4 1 -2
Find the Eigen vectors of the following matrix G=|1 0 2 |.[8]
1 -1 3
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Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

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]

State and explain the stability of system, asymptotic stability in the

large and instability of system in the sense of Liapunov. [8]
OR

Determine the stability of the equilibrium state of the following system

{xl(k+1)}

-1 -2 x(k
%, (K +1) - . Also find the Liapunov function. [8]

1 —4|| (k)

Obtain the state transition matrix of the following discrete time system

0 1
x(k + 1) = L 018 _O-g}x(k) + m uk) and y(k) = [1 O]x(k).  [10]

SECTION - 11

Definetheterms State Controllability and State Observability. Investigate

the system for complete State Controllability and complete State
Observability. [8]

0

0 1
x(k+1) = {_4 _3:|X(k) + Ll) _OJ u(k) and y(k) = B 1

}x(k).

Consider the system given below. Determine the state feedback gain
matrix K such that the system exhibits the deadbeat response. [8]

0o 1
et 1) = L 0.35 —1.2}((‘() * m (k.

~2
If x(0) = { 3 } find x(2).

OR
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Q8) 8

b)

Q9) 8

b)

What is State Observer. Derive an expression for the condition for
State Observer. [8]

Consider a system [8]

1 1 2
x(k+1) = { A 3}x(k) + L} 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.

Consider the system x(k + 1) = Gx(K) + Hu(k) and y(k) = Cx(k) where

0o 1 0
G=|_o16 1|/ H=|{|adC=]0 1]

Design afull order observer, if the desired eigen values of the observer
matrix are z = 0.2 = j0.2. [10]

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 G, (s) =

2e73
1+10s’

[16]

Also convert it into conventional controller with approximate dead time

ase?’s= Ds
1+ ——
2
Q11)Write a short notes on following system identification methods [18]
a Output Error Method.
b) Least Square Method.
c) ARX moddl.

OR
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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

— 1 2 13 2 2
I= JIXAO)P + 2 3 [E(K) +u (k)]
k=0

Also find J i
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[3864]-284

B.E. (Instrumentation & Control)
BIOMEDICALINSTRUMENTATION
(2003 Course) (406264) (Elective -1 )
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)  Assume suitable data,if necessary.

SECTION - 1
Q1) a) Define Na Pump, depolarization, action potential and relative refractory
period. [8]
b) Mention bioelectric signals and their characteristics. [8]
OR
02) a) Draw the equivalent circuit for two electrodes connected to skin for
biopotential measurement. [6]

b) Whatis the role of electrolyte jelly while coupling electrode with body.
2]
c) Define bio electrode. Name various types of basic bioelectrodes used
for bioelectric potential measurements .Explain the various properties

that bioelectrode should possess. [8]

03) a) Draw and explain Einthoven triangle. [8]
b) Design a heart rate meter for rate & rhythm measurement. [8]

OR

04) a) Design and explain ECG recorder. [8]
b) State the specifications of ECG recorder. [8]

05) a) Explain Phonocardiography. [10]
b) List out the sensors used in Phonocardiography. [2]

c) State the specifications of Phonocardiography. [6]

PT.O.



06) a)
b)

Q7) a)

b)

08) a)
b)

Q9) a)
b)

Q10)a)

b)

Ql11)a)

b)

Q12)a)
b)

OR

What is systolic and diastolic pressure? [4]
Describe in brief various techniques used for BP measurement. [8]
Discuss Magnetic blood flow measurement along with neat diagram. [6]

SECTION - 11

What is EEG? Enlist frequency bands of EEG and give their significance?
8]

Enlist various illness and diseases for which EEG is effectively used. [6]

Define efferent and afferent nerves ? [2]
OR
Explain 10-20 electrode placements for EEG recording. [8]
Explain various EEG recording modes. [8]
Enlist various Ophthalmic Instruments. [6]
Design instrument used for measurement of loss in the peripheral vision
of the subject. [6]
Explain various errors in vision and their method of correction. [4]
OR

Explain the various types of audiometer with the help of suitable diagram.

[14]
What is the main organ responsible for frequency discrimination in human
auditory system ? [2]

Explain Bell-jar mechanical Spirometer for respiratory measurement.

Explain the following terms with respect to respiratory measurement.
i) IRV

iy TLC [16]

i) RV

iv) IC

State any one application of infrared gas analyzer. [2]
OR

Draw and explain the block diagram of servo controlled Ventilator. [8]
Define let-go current and hold-on current and discuss precautions to
minimize shock hazards. [10]

36363636
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P1080
[3864] - 285

B.E. (Instru. & Control)
INSTRUMENTATION FOR ENVIRONMENTAL ENGINEERING
(2003 Course) (406264 (2))

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer three questions from section I and three questions from section I1.
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, Molier charts, electronic pocket
calculator and steam tables is allowed.

6) Assume suitable data, if necessary.
SECTION-1
Q1) a) Whatare the natural cycles of environment? Illustrate hydrogen cycle.[10]

b) Differentiate between online and offline measurements of pollutants. [8]

OR
02) a) Explain standard methods of pollution analysis. [10]
b) Discuss on recent sensors used for pollution controls. [8]
Q3) a) Explain Drop/Topple Environmental testing. [8]
b) Describe an ecological risk assessment paradigm. [8]

OR

04) a) Whatare the toxic pollutants? Explain the common toxic manifestations.
8]
b)  Write a note on ISO14001. [8]

05) a) A conventional cyclone with diameter 1.0 meter handles 3.0 m’/s of
standard air carrying particles with a density of 3000 kg/m?. For effective
number of turns of a gas makes in traversing the cyclone (Ne) is 6.
Determine cut size and the efficiency as a function of particle diameter.

[10]
PT.O.



b)

06) a)
b)

What is collection efficiency? Explain mechanisms of particulate control

equipment. [6]
OR
Discuss on HVAC controls. [8]
Enlist the air pollution monitoring Instruments. Explain monitoring of
NO - NO, & their controls. [8]
SECTION - 11

Q7) Explain various primary, biological treatments of domestic effluents. Explain

controls of activated sludge process. [18]
OR
08) a) Explain different water quality monitoring instruments. [10]
b) Discuss on water quality standards. [8]
09) a) Explain effects of radiation pollution. How it is controlled. [8]
b)  Whatis sonic boom? Explain noise measurement using suitable diagram.
[8]
OR
Q10)a) Enlist various effects of radiation pollution on living and nonliving
organisms. [8]
b) Suggest Instrumentation scheme for vehicle noise measurement & control.
8]
Ql11)a) How pesticides are analysed? Explain spectroscope analysis of pesticides.
[8]
b) Explain analysis of micronutrients in soil. [8]
OR
Q12)Write short notes on: [16]
a) Instrumentation setup for soil pollution reduction.
b) Chromatographic characterization pollution analysis.
c¢) Environmental impact assessment.
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P1081
[3864] - 286

B.E. (Instrumentation & Control)
LASER APPLICATIONS IN INSTRUMENTATION
(2003 Course) (Elective - I)

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

1)  Answer three questions from section I and section I1.

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

3) Neat diagrams must be drawn wherever necessary.

4) Use of electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

SECTION-1

Q1) a) Explain in detail the process of absorption, spontaneous and stimulated
emissions of radiation with the help of energy level diagram. [8]

b) Explain the importance of Einstein relations in emissions of radiation.[8]
OR
02) a) Calculate the ratio of rates of spontaneous and stimulated emissions for

a tungsten filament lamp operating at temperature of 2000K with average
frequency to be 5x 10 Hz. [5]

b) Estimate the relative populations of two energy levels such that a transition
from the higher to the lower will give visible radiations of 550 nm at
room temperature (T = 300K). [5]

c) What are the properties of Laser? [6]

03) a) What is different laser system features which are applicable to most
commercial and industrial lasers? Explain each in short. [12]

b) Estimate the efficiency of a GaAs laser operating well above threshold.
The refractive index of material is 3.6 and laser cavity length is 0.2 mm.
The loss coefficient is 800 per meter length and the internal quantum
efficiency is 0.8. [6]

P.T.O.



04) a)
b)

05) 2)
b)

06) a)

b)

Q7) a)
b)

08) a)

b)

Q9) 2)

b)

010)a)

b)

Q11)a)
b)

OR
Explain the construction and working of He-Ne laser. [8]
How the laser products are classified for safety standards? (4]

Calculate the threshold pumping power of a Nd: Glass laser for critical
population inversion of 9x 10*' /m* and spontaneous life time of 300 us.
The upper level is at energy of 1.4eV. [6]

What are the various basic optical interferometers? [8]
What is Speckle Pattern? Describe subjective and objective speckles.|[8]

OR
Describe the electronic speckle pattern interferometer (ESPI) for

displacement measurement. [8]

Describe the properties of speckle pattern in short. [8]
SECTION - 11

Explain the principle of operation of Laser Velocimeter. [8]

Compare the two options for the electronic processing of the Doppler
signal? [8]
OR
Explain the frequency domain processing of Doppler signal in detail.[8]
Discuss the performance parameters of operation of laser velocimeter.
8]
What is the Sagnac effect? Show that the phase shift is proportional to
the angular velocity. [8]
Explain the components required for all fiber FOG configuration.  [8]

OR
Show that the frequency of the sagnac signal in RLG is proportional to
the angular velocity of rotation. [8]
Explain in detail the Fiber Optic Gyroscope. [8]
Write a short note on Holographic Interferometer. [9]

What are different emulsions used to record the holograms? Mention the
characteristics of it. [9]
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OR
Q12)a) A thin strip of the hologram undergoing stress parallel to the x-axis is
illuminated by a He-Ne laser. The fringes are localized in a plane having
slope of 1.5 per unit length in x-direction and the fringe spacing is found

to be 1 mm. Hence find the strain. [8]
b) Explain the any one applications of holographic interferometer that you
know. [10]
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P1082
[3864]-288
B.E. (Instrumentation & Control)
BUILDINGAUTOMATION -1
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D
2)
3)
9

)

01) 2)
b)

02) a)

b)

03) a)
b)

04) 2)
b)

05) a)

b)

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

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION - 1
Describe conventional fire alarm system. [8]
Explain Fire Triangle & Fire Signature in detail. [8]
OR
What do you mean SLC, Enlist different SLC devices, How SLC devices
are Addressed? [8]
What do you mean zone? Differentiate between Conventional
& Addressable System. [8]
What is IDC? Explain CLASS A IDC & CLASS B IDC. [8]
Explain the SLC Communication protocols. [8]
OR
Explain single action & double action manual station. [8]
Explain Heat detectors and their Applications. [8]

Explain the purpose of NFPA code. Explain Guidelines for Initiating
Devices in details. [12]

Explain Causes & Effect Matrix. [6]

PTO.



06) a)

b)

Q7) a)
b)

08) a)

b)

Q9) a)
b)

Q10)a)
b)

011)a)

b)

Q12)a)
b)

OR

Explain the purpose of NFPA code. Explain Guidelines for Notification
Devices in details. [12]
Write Input to Output mapping in FAS System. [6]
SECTION - 1I
Explain Authentication in Access Control System. [8]
What are components of Access Control System. Explain any two in
details. [8]
OR
How biometrics is used in Access Control System. What do you mean
False Acceptance & False Rejection. [8]
Explain Weignad Protocol with bit format. [8]

List type of Lenses & Cameras? Explain any two Types in detail . [12]

Enlist & Explain the Video broadcast standards. [6]
OR

Explain Type of Compression. Differentiate the MIPEG & MPEG. [12]

What do you mean video streamer. Explain in details. [6]

What is Perimeter Intrusion? Explain its importance & Terminologies.

8]

List various type of Intrusion detection system and explain one. [8]
OR

Explain CCTV Control Room. [8]

Explain the Advanced Applications of Perimeter Security. [8]
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P1083
[3864]-289

B.E. (Instrumentation & Control)
PROCESS INSTRUMENTATION - 11
(1997 & 2003 Course) (406267)
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)  Your answers will be valued as a whole.

SECTION - 1

Q1) a) Listdifferent types of Heat exchangers. [4]
b) List different process parameters used in it. [4]

c) What do you mean by load on a heat exchanger? [2]

d)  Which will be control valve type used in heat exchangers ( for process
fluid and heating medium )? state their fail-safe action. [8]

OR
Q2) a) Listany four applications of chillers. [8]

b) Draw basic diagram of chiller unit. Clearly show / mention flowing
mediums [10]

03) a) Where are reactors practically used ? Which sensor is most preferred in

case of temperature measurement in Reactors? List any two applications
of CSTR. [8]

b) Cana CSTR be controlled with a PLC ? Which programming language
will be preferred amongst FBD and IL. ? What will be limitation of PLC
in such case ? [8]

OR

04) a) How reactor safety is assured with different instruments, explain.  [8]

b) How redundancy is important in reactors? In which typical application,
redundancy of controller is important for reactor control? Explain. [8]

PT.O.



05) a)
b)

Q6) a)

b)

Enlist different applications where pumps are used; (at least 4). [8]
How pump safety can be provided ? Explain with example. [8]
OR

Which method you will apply for tuning of surge control loop in
compressor ? Explain. [8]

Enlist various types of compressors. What is the used drain valve? [8]
SECTION - 1I

Q7) Enlist any sixteen parameters that are monitored or controlled in a typical
Boiler instrumentation system. Do not mention only parameters like: temperature

(instead it should be feed water temperature). [16]
OR
08) a) What is the importance of air -fuel ratio control in Boiler? Explain with
example ? 8]
b) What do you mean by feed forward control of Boiler drum ? What is
shrink effect ? [8]
09) Explain with neat instrumentation diagrams any four important sub loops of
distillation column control. [16]
OR
Q10)a) Whatis the importance of RG Analysis in distillation column ? How it is
used in distillation column control ? [8]
b) What are different constraints in distillation column control. Explain any
two. [8]
Ql11)a) Ifevaporator control is not be obtained with mathematical modelling ;
which are other options available. Is fuzzy control one of them ?
Explain in general. [8]
b)  Write a short note on Turbodryer or Spraydryer. [10]
OR
Q12)a) Where are crystalizers used? How its instrumentation is important ;
explain. [10]
b) Evaporation is one of the very important process; justify . Draw any one
control scheme for the same. [8]

6IEIBHE
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[3864]-290
B.E. (Instrumentation & Control)

COMPUTER TECHNIQUES AND APPLICATIONS

(2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D
2)
3)
9
)

6)

01) 2)

b)

02) a)

b)
03) a)

b)

04) 2)

b)

Answer any three questions from each section.

Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION - 1
List and explain the five states through which a process may go during
its execution. [10]
Explain the following with respect to process scheduling. [8]

i)  Long term scheduler.

i)  Short term scheduler.

i) Context Switching.

iv) Mid term scheduler (with a diagram).

OR
What is the function of the CPU scheduler? Explain the CPU scheduling
criteria. [8]
List the various services offered by Operating Systems. [10]

Ifthere are 4 free frames, find the number of page faults for the reference
string: 1,2,3,4,1,2,5,1,2,3,4,5, for page replacement algorithms
mentioned below.

i) FIFO [3]

i)  Optimal [3]

i) LRU [3]

With the help of neat diagram,explain the concept of thrashing. [7]
OR

With neat diagrams explain the following page table structures. [8]

i)  Hierarchical paging.

i) Inverted page table structure.

List the various file allocation methods and explain the working with neat
diagrams. [8]

PT.O.



05) a)

Design a Huffman code for a source that puts out symbols al, a2, a3,

a4,and a5 with their respective probabilities of occurrence as 0.1, 0.3,
0.1, 0.1 and 0.4. [8]

b) Explain the different scheduling algorithms used in Real time systems.
8]
OR
Q6) Write a short note on: [16]
a) Vector Computers.
b) Methods of data parallelism.
SECTION - 11
Q7) Write short note on : [16]
a) IEEE802.3
b) IEEE802.5
OR
08) a) Explain the TCP/IP reference model with neat diagram. [8]
b)  Write a note on Industrial Ethernet. [8]
09) a) Define Software reliability and discuss any six terms used to quantify the
reliability of software products. [8]
b) List and explain the basic operating modes of ARM processors. 8]
OR
Q10)a) Discuss the architectural overview of ARM 922. [8]
b)  Write a short note on IEEE 488. [8]
Ql11)a) Explain white box and black box testing. Discuss the advantages and
limitations of each. [10]
b) Explain Integration testing and explain the following three Integration test
approaches: [8]
i)  Big-Bang Integration Testing.
i) Bottom-Up Integration Testing.
i) Top-Down Integration Testing.
OR
Q12)a) Listand explain the five levels of SEI Capability Maturity Model. [10]
b) Explain in briefthe Software Development Life Cycle. [8]
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P1085
[3864]-291

B.E. (Instrumentation)
INDUSTRIAL AUTOMATION
(2003 Course) &(1997)

Time : 3 Hours] [Max. Marks : 100

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

SECTION - 1
Q1) a) Explainthe general consideration while justifying the automation
strategy. [8]
b)  With an example explain the role of PLC in automation. [8]
OR

Q2) a) With an example explain the term control system audit and its advantages.
[8]

b)  With an example explain the role of PLC in automation? [8]

03) a) With an example explain the use of Action Qualifiers in “SFC”.  [10]

b) Explain the PLC programming methods as Per IEC 1131-3. [8]
OR
04) a) With an example explain the use of Action Qualifiers in “SFC”.  [10]
b)  With an example explain the role of PLC in a SCADA system. [8]
05) a) What is LAS? Explain the role of LAS in FF network. [8]

b) Listand explain at least four common-practice commands used in HART.
[8]
OR

PT.O.



Q6) 2)
b)

Q7) a)

b)

08) a)

b)

09) a)
b)

Q10)a)

b)

What is LAS? Explain the role of LAS in FF network. [8]
Explain any four basic function blocks in FF. [8]
SECTION - 11

With an example explain at least four major components of the DCS

system? [8]

List and explain the Math function blocks in the DCS system. [8]
OR

With an example explain at least four major components of the DCS

system? [8]

List and explain the Advanced function blocks in the DCS system. [8]

With the help of an example explain what is “Third party interface”? [8]
Explain the user access management system in any DCS system.  [8]
OR

What is alarm? Explain the how the alarms are classified and prioritized.
8]
List and explain the Advanced function blocks in the DCS system. [8]

Q11)With the help of block diagram explain what are the different stages involved
In developing the automation for batch process? [18]

OR

Q12)What is meant by safety system “architecture”? What are the different safety
architectures, which are commonly used, in industrial applications? [18]

3
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[3864]-292
B.E. (Instrumentation & Control)
ADVANCED BIOMEDICALINSTRUMENTATION
(2003 Course) (406270)
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)  Assume suitable data, if necessary.

SECTION - 1
Q1) a) With the help of neat diagram, explain the working of R wave inhibited

pacemaker. [8]
b) Mention the advantages and disadvantages of the same. [4]
c) Write down the specifications of a typical pacemaker. [4]

OR
02) a) Explain different modes of electrosurgical unit.Also, write down
specifications of ESU. [10]
b) Whatare different electrode configuration used in cutting and coagulation
mode. [6]
03) a) Expain the need and working of an ‘Autoanalyser’. [8]
b) Listand explain various methods for glucose measurement. [10]

OR
04) a) Describe system components for a typical Telemedicine System. [10]
b) Explain coulter Counter used for blood cell measurement. [8]
05) a) Explain the construction of X-ray tube with neat diagram. [6]
b) What is CT scanning ? What are its advantages? [5]
c) What is the role of ‘Hounsfield number’ in image reconstruction ?  [5]

OR
06) a) Whatistherole of image intensifier in X-ray imaging. Explain its working
with the help of suitable diagram. [10]

b) Listspecifications of X-ray machine and explain their importance. [6]
PT.O.



Q7) a)

b)

08) a)

b)

Q9) a)
b)

Q10)a)

b)

011)a)
b)

Q12)a)
b)

SECTION - 11
With the help of a suitable block diagram, explain the working of rectilinear

Scanner. [8]

Explain ultrasound Diathermy. [8]
OR

Draw a diagram, explaining what is meant by spin-spin relaxation time

and spin lattice relaxation time.What is the importance of it ? [8]

Compare different imaging techniques like X-ray imaging Ultrasound, MRI
and Thermograph on the basis of their principle of operation,advantages

and disadvantages,application area. [8]

Explain Instrumentation in Thermography. [8]

What are different types of Endoscopes available ? Explain the application

of same. [8]
OR

Which properties of laser make them suitable for biomedical applications

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

Explain in brief various types of dialysers used for Hemodialysis.  [8]

Define Hemodialysis and Peritoneal dialysis. [2]
List any four points of comparison for these dialysis techniques.  [8]

State any three materials used for wheelchair and specify their
properties. 8]

OR
What is Lithotripsy ? Explain in detail ‘shock wave Lithotripsy’?  [8]

Explain Air Bubble detection and blood leak detection Systems in
Hemodialysis [10]

3
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B.E. (Instrumentation and Control)
BUILDING AUTOMATION-II

(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)  Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data, if necessary.

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

SECTION -1
Q1) a) Define ASHRAE. Explain role of ASHRAE in HVAC. [8]
b) Define and explain followings: [8]
i)  Specific Heat.
ii) Latent Heat.
OR
02) a) Define and explain followings: [8]

i)  Absolute Humidity.
ii) Relative Humidity.

b) Describe various air properties in relation to HVAC. [8]
03) a) Explain difference between boiler and Furnace. [8]
b) Explain steam heating system. [8]

OR
04) a) Describe various steam traps of steam system. [8]
b) Describe Hydronic heating system. [8]

P.T.O.



05) a) Explain programming language options of DDC. [6]

b) Describe P, PI and PID control actions with HVAC. [12]

OR
06) a) Describe DDC controller software. [6]
b) Explain functions of BMS. [12]

SECTION - 11

Q7) a) Discuss BACnet. [8]
b) Explain elements of LON. [8]

OR
08) a) Differentiate LON and MODBUS. [8]
b) Describe MODBUS. [8]
09) a) Discuss the efficiency of BAS [12]
b) Discuss advantages of BMS [6]

OR
Q10)a) Draw and explain IBMS structure. [12]
b) Discuss IBMS benefits. [6]
Ql11)a) Explain the verticals of BMS for Healthcare. [8]
b) Discuss Standards for BAS. [8]

OR
Q12)a) Explain the verticals of commercial complex. [8]
b) List standard for DDC communications. [8]
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[3864]-330
B.E. (Chemical)
ADVANCED SEPARATION PROCESSES

(Elective - 1) (2003 Course)

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

1)  Answer 3 questions from Section I and 3 questions from Section I1.

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

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

P1093

SECTION - 1
Q1) Give the types of chromatography and explain in detail ‘Liquid Chromatography
Separation System’. [16]
OR
02) a) Explain pressure swing adsorption with neat diagram. [8]
b) Give the application of Chromatography. [8]
03) Explain the following term. [16]

a) Fouling.
b) Liquid Emulsion Membrane.
c) Dialysis.

d) Gas Permeation.

OR
04) a) Give the advantages of membrane separation processes over other
separation technique. [8]
b) Explain the mechanism of separation in RO. [8]

05) a) Explainin detail ‘Separation based on reversible chemical complexation’.

[12]
b) Whatisreactive crystallization? [6]
OR
06) Discuss all details of ‘Reactive Distillation’. Write all the equations related to
Reactive Distillation. [18]

P.T.O.



SECTION - 11

Q7) a) Whatis foam formation? Explain collapse and drainage phenomena. [8]
b) Give the adsorption properties of foam. [8]
OR

08) Give the details of design and development of froth flotation equipment.[16]

09) Explain in details of [18]
a) Classification of adductive crystallization.

b) Zone Refining.

OR
Q10)Give the details of [18]
a) Zone electrophoresis.
b) Molecular sieves.
Q11)Explain the following terms in detail. [16]
a) Recoil method.
b) Exchange Reaction.
OR
Q12)a) What are the factors to be considered for selection of separation
processes. [8]
b) Explain ‘Ring Oven Technology’. [8]
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[3864] - 335
B.E. (Chemical)
COMPUTER AIDED PROCESS CONTROL
(2003 Course) (Elective - IT) (Sem. - IT)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D
2)
3)
9)

)

01) a

b)

02) a)

03) a

b)

Answers to the two Sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION -1

State advantages of digital computer control system over electronic

control systems. [6]

What is HMI? State its functions. [6]

Distinguish between centralized and distributed computer control

systems. [6]
OR

Explain DDC systems. [6]

Compare supervisory control and hierarchical control systems.  [6]

Compare centralized and distributed control systems. [6]

A process is modeled as X =AX + BU, Y =CX.

Define controllability and observability of the process. Also state
mathematical conditions for testing controllability and observability of
a process. [8]

Define RGA for a 2x2 process having steady-state gain matrix

K= {kn Ky }
Ky Ko
State properties of RGA and use of RGA for determination of the best

pairing of input-output variables. [8]

PTO.



04)

05)

Q0)

07)

08)

09)

010)

Q1)

OR
a) Explain use of decouplers for designing non-interacting control loops.[8]

b) Explain the distinguishing characteristics of MIMO systems in
comparison with SISO systems. Give suitable examples. [8]

a) Explain functions of sample hold elements in digital control systems.[8]

b) Starting from Laplace-domain transfer function model of a classical
PID-controller, derive its discrete-time form in position and velocity

forms. [8]

OR
a)  Whatare direct synthesis (DS) digital controllers? Draw its block diagram
and derive its transfer function D(Z). [8]

b) What are dead beat controllers? Derive the dead beat controller for a
F.O. process (K =1t = 1) with ZOH for a unit step change in S.P. [8]

SECTION - 11
a) Describe digital interfaces used in control systems. [6]
b) Explain layered networking of process control systems. [6]
c) Explain parts of process control software. [6]
OR
a) Explain polling and interrupt methods of communication between
process control computers and peripheral devices. [9]

b) Explain network topologies used for networking of process control
computers. 9]

Describe the essential components of a DCS system viz - GOS, LOS, LP,
I/O boards, P/S and operator’s interface. [16]

OR

Describe PLC architecture alongwith essential components viz - P/S, 1/O
systems, memory, programmer units, peripheral devices. Also state
advantages of PLC over computer control of processes. [16]

How will you manage the process control design problem with reference to
sequence of design steps, temporal hierarchy of control structure and
integration? [16]

[3864]-335 2



OR

Q12) a) Explain control system for controlling feed flow rate, top product
composition, bottom product composition of a two-product distillation
column used to separate a binary mixture (A+B) where A is more volatile

than B. [8]

b) Explain the feedback and feedforward control strategies for controlling
temperature of cold fluid exit stream from a counter-current shell and

tube heat exchanger. [8]

Dkchedk et
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P1095
[3864]-364
B.E. (Petrochemical)
PROCESS DYNAMICS AND CONTROL
(2003 Course)
Time: 3Hourg| [Max. Marks: 100
I nstructions to the candidates:
1) Answer three questions from each section.
2) Answersto the two sections should be written in separate books.
3) Figurestotheright indicate full marks.
4) Useof logarithmic tables, sliderule, electronic pocket calculator and steam
tables is allowed.
5) Assume suitable data, if necessary.
SECTION -1
Q1) @ 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) @ Solvethe differential equation with help of Laplace Transform: [6]
4.5 Cc%/ + 13.63 % —y=15wherey (0) =0 and y(0) = 2
b) Develop overal transfer function of any 1% order system. In this context
highlight importance of Gain. [6]
c) Define following with help of neat diagrams : [4]

Overshoot, Damping factor.

PT.O.



Q3) g

b)

Q4) g

b)

Q5) 8

b)

Discussthe meritsand Demerits of Feed-forward and Feed-back Control
loops. [6]
For a liquid level system as shown below, cross-sectional area of
tank = 3.0n?. The valve characteristics is given by g, = 13.5 x h.[6]

< q
out

Where, g, is flowrate in m%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.

What is linearlization? Develop an linearlized expression for the

following square root relationship [6]
q=Cx (h)~

where, g is flow rate, C is a constant and h denotes height.

What are Servo and Regulatory control problems - Discuss the transfer

functions with help of neat diagram. [8]
With help of neat sketch explain the proportional, derivative and integral
modes of a PID controller. [8]

For the control system represented by characteristic equation [8]
S+4s8+682+4s+ (1L +K)=0

Determine the maximum value of gain K which leads to a stabilized

operation.

Find the overall transfer function of the following system. [8]
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SECTION - 11

Q6) @ Draw Root locus Diagram for the following closed loop transfer
function. Comment on the stability of the system. [9]
Y ] _ 7
¥ Ke=4 (25+1)(5s+1) ]
0.1428
b) Draw Bode Plot for the following system : [9]
20 x (10s+ )t x (s+ 1)™.
Q7) @ 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) @ 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) @ Caculate Amplitude Ratio and Phase Angle for overdamped 2™ order
system with transfer function : G(s) = (4s+11)?6s+1) : [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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[3864] - 366
B.E. (Petrochemical)

NOVEL SEPARATION PROCESSES
(2003 Course) (Elective - I)

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

1)  Answer any 3 questions from each section.

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

3)  Neat diagrams must be drawn wherever necessary.

4)  Figures to the right indicate full marks.

5)  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 -1

Q1) Write short notes on (Any Three) : [18]
a) Selection of separation processes.
b) Micro emulsions and Macro emulsions.
c) Adsorptive Bubble Separation Techniques.
d) Froth Flotation : Principles and Industrial applications.

OR
02) Attempt from the following (Any Two) : [18]

a) Classify the membrane separation processes with suitable examples.

b) Explain in briefthe basic process principles involved in Reverse Osmosis.
State the industrial applications.

c) Discussthe process principles involved in Ultrafiltration and Nanofiltration.

03) Classify models for membrane separation processes. Derive the model equation
for complete mixing model for gas separation by membranes. Discuss the
solution strategy for the model equations. [16]

OR

04) a) Discuss in brief different types of membrane modules with neat sketches
by giving industrial applications. [10]

PTO.



b)

05) a)

b)

Reverse osmosis of salt solution at 25°C is tested with a 5 x 10 m?
cellulose acetate membrane. On one side of the membrane is 1 mol NaCl/
kg H,O solution at 60 atmospheres (abs.) pressure, on the other is 0.01
mol NaCl/kg H,O at atmospheric pressure. The permeation rate is 96.12
ml/hour. Find the solvent permeability and the rejection rate. [6]

Aliquid containing dilute solute A at a concentration 3 x 102 kgmol/m? is
flowing rapidly by a membrane of thickness, 3 x 10° m. The solute
diffuses through the membrane and its concentration on the other side is
0.55 x 10 kgmol/m’. The mass transfer coefficient k , is large and can
be considered as infinite and k , =2.22 x 10 m/s.

Data: Distribution coefficient = K'= 1.55 and Diffusivity, D, , = 8 x 10"
m?*/sec in the membrane.

i)  Derive the equation to calculate the steady state flux, NA and make
a sketch.

ii)  Calculate the flux and concentration at the membrane interfaces.[ 8]

An 8.95-micron tubular membrane is used to recover salt A from a dilute
solution. The solutions to either side are at 0.025 and 0.004 kmol/m?,
with mass transfer coefficients of 4.35 x 103 and 2.25 x 10° m/s
respectively. The distribution coefficient is 0.79 and the diffusivity of A
in the membrane is 3.05 x 10" m?/s.

i)  Calculate the percentage of total resistance to mass transfer
contributed by the membrane.

ii) Calculate the membrane area needed to allow recovery at 0.011
kmol/hr. [8]

OR

06) A membrane is to be used to separate a gaseous mixture of A and B in one of
the Petrochemical complex near Mumbai. The following information is available:

Feed flow rate = 3 x10° cm’® (STP)/s

Feed composition of A = 0.55 mole fraction

Desired composition of reject = 0.25 mole fraction

Thickness of membrane = 2.55%x10% cm

Pressure on feed side = 100 cm Hg

Pressure on permeate Side = 25cmHg

Permeability of A, P, = 20x10" cm’*(STP). cm/(s.cm?.cm. Hg)
Permeability of B, P = 10x10"° cm’(STP). cm/(s.cm?.cm. Hg)
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Assuming complete mixing model, calculate the following:

a)
b)

c)

Q7) a)

b)

08) a)

b)

the permeate composition
the fraction permeated
membrane area [16]

SECTION - 11

Discuss in brief the process principles involved in Pressure Swing
Adsorption (PSA) and Temperature Swing Adsorption (TSA) with
industrial applications. [10]

Discuss in brief the adsorption isotherm models with equations. [8]
OR

Batch tests were performed in the laboratory using solutions of phenol
in water and particles of granular activated carbon. The equilibrium data
at room temperature are shown in table below. Determine whether the

Freundlich isotherm fits the data and find the constants. [10]
Equilibrium data:
c kg phenol q kg phenol
| m® solution | kg carbon
0.322 0.150
0.117 0.122
0.039 0.094
0.0061 0.059
0.0011 0.045

Copper ions are removed from aqueous solution by an ion exchange
resin. Pilot-scale tests where 94.635 ml/min of solution was passed through
a cylindrical bed of resin 0.0254 m in diameter and 0.36576 m high gave
a breakthrough time of 7.0 minutes, by which time 60% of the bed height
had been fully spent. The plant-scale tower is to be 0.9144 meters high,
with a flow rate 0£283.905 ml/min.

Find

i)  New breakthrough time;

i)  Diameter required;

Assume that “zone” of resin in transition is to be the same in both towers.

8]
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Q9) The adsorption of ethane as Linde molecular sieve 5A°, was studied by
Glessner and Myers (1969) at 35°C.

b)

010)a)

P, [mm Hg) U take, V [cm?
(STP/gm]
0.17 0.059
0.95 0.318
5.57 1.638
12.09 3.613
111.32 24.236
220.87 34.278
300.05 38.340
401.25 41.779
500.18 44.037
602.74 45.693

Using the data given above determine if the Langmuir equation can be
used to model the data.

Calculate the total surface solid, if p_, = 0.3549 gm/cc. [16]
OR

From Darcy’s Law, the velocity through a packed bed for a given pressure
drop (P) is given by :
U= oPd’

In
Where,
¢ = Darcy's constant
P = Pressure drop
dp = Particle diameter
1 = Length of column
1 = Viscosity of the mobile phase
Also, from the analysis of the Van Deemter equation, for a well packed
column and for a highly retained solute, it is found that :

H ., =2.48d

and the velocity at H . is equal to

1.62D,,
dp

Where D_ is the diffusivity of the solute in the mobile phase.

From the above information’s, derive an analytical expression for the
maximum efficiency obtainable for a column in terms of these parameters,
if the maximum allowable pressure drop is P. [8]
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b)

Q11)a)

b)

In gas chromatography, a plot of HETP as a function of the mobile
phase velocity is described by the Van Deemter equation :

HETP = A +B/u +Cu

Physically, what do the terms A, B and C represent? Derive an expression
for optimum value of the mobile phase velocity and the plate height in
terms of these parameters. [8]

Define the following terms in connection with chromatographic
separations and give appropriate equations (Any Four) [8]

i)  Partition coefficient (K)
ii)  Retention Volume (V)
i) Retention Ratio (R)

iv) Capacity factor (k’)

v) HETP

vi) Resolution (R)

Two amino acids, glycine and alanine, were separated by liquid
chromatography with the following results :

Amino Acid Tr, (minutes) W (minutes)
Glycine 4.35 0.52
Alanine 5.10 0.64

i)  Calculate the resolution of amino acids.

i)  Calculate the plate number for alanine.
i) What is the minimum plate numbers needed to provide a resolution
of 1.5?

iv) How do you get this high plate number? [8]
OR

Q12)Write short notes on (Any Three) : [16]

a)
b)
c)
d)
e)

Bioseparation.

Super Critical Fluid Extraction.

Reactive Separations.

Ion Exchange Operations.

Classification of Chromatographic separations.

Dkcedik e
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B.E. (Petrochemical Engineering)

PROCESSECONOMICSAND PROJECT ENGINEERING

(2003 Course)

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

P1097

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.

SECTION -1

Q1) Answer the following: [18]
a)  What is meant by capitalized cost? Where is it used?

b) A storage tank was priced at Rs. 1,75,000 in 1998 when the cost index
was 460. What is its value today when the cost index is 850?

c) Listthe factors to be considered in the evaluation of capital requirements
for a process plant.

d) Discuss incremental costs for economic analysis.
OR

02) a) Draw a break-even chart and write the advantages of Break-even chart
on managerial decision. [8]

b) A pump installation costing Rs.80,000 has a salvage value of Rs.4000. It
requires Rs. 2000 for its annual maintenance. Ifthe value of the money is

10% and the pump has a life of 3 years, what is the present worth of

service rendered by the pump? What is the capitalized assuming perpetual
operation? [10]

Q3) a) Discuss in detail the various components of a balance sheet and the
economic ratios and their significance. [8]

b) Discuss the tree diagram showing cash flow for industrial operations.|[8]
OR
Q4) a) Two projects A and B have initial capital investment of Rs. 10,00,000
each the cash-inflows of the two projects are as under:

P.T.O.



Cash in flows

Year Project A Project B

Rs.4,00,000 Rs.2,50,000
Rs.5,00,000 Rs.3,50,000
Rs.1,00,000 Rs.2,50,000
Rs.25,000 Rs.1,50,000
Rs.25,000 Rs.2,00,000
Rs.20,000 Rs.1,75,000

Choose one out of the two projects or the basis of Pay-Back period
method of evaluation. Comment on the limitation of Pay-Back period

AN D bW N~

method? [10]
b) Discuss with suitable example(s) the factors affecting investment and
production cost of typical refinery project. [6]

05) a) Estimate the manufacturing cost per 100 kg of product under the following
conditions: [8]
Fixed Capital Investment = Rs 10 million
Raw material cost = Rs. 1/kg of product
Annual production output = 10 million kg product
Utilities:

800-kPa steam = 50 kg/kg of steam
Purchased electric power = 0.9 kWh/kg of product
Filtered and softened water = 0.055 m’/kg of product
Operating labor = 12 persons per shift at Rs.25 per employee per hour
Plant operates three hundred 24 hour days per year
Corrosive liquids are involved
Shipments are in bulk carload lots
A large amount of direct supervision is required
There is no patent, royalty, interest, or rent charges
Plant overhead costs amount to 50 percent of the cost for operating
labor, supervision, and maintenance
b) Company X is considering the Projects that have the following costs:
(All costs are in Rupees)

[tem Project A Project B

First cost 3,50,000 2,80,000

Annual Operating Costs 55,000 42,000

Salvage Value 15,000 12,000

Life, years 3 6

Using money worth 15% per year, determine which alternative should be

selected on the basis of a present worth analysis. [8]
OR
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Q06)

Q7)

The following proposals are under consideration:
Proposal A B C D E

Initial 5,50,000 |4,30,000 [5,20,000 |5,00,000 {5,50,000
outlay, Rs.
Annual cash

70,000 | 60,000 50,000 45,000( 95,000
flow, Rs.

Life, years 10 6 7 9 12
Rank these proposals

a) Inthe order of profitability after payback period, and

b) Net present value method assuming an interest rate of 10%. [16]

SECTION - 11

You are employed by a Petrochemical company looking to set up an Ethylene
oxide and Glycol manufacturing plant. This will involve the impact of ethylene
and oxygen from neighboring plants located close by. The ethylene oxide will
be produced and fed to an adjacent plant to manufacture ethylene glycol. The
glycol will be exported to a tank farm nearby pipeline for in another adjacent
plant.

The engineering technology used is basically that commonly found in the
petrochemical industry where large quantities of flammable liquids and gases
are continuously processed. The plant operations will be in the principal plant
sections:

Reaction of ethylene and oxygen to produce ethylene oxide.
Reaction of ethylene oxide with water to produce ethylene glycol.
Distillation section to separate the various grades of ethylene glycol.
Ethylene oxide storage (as liquefied gas under pressure)
Laboratory.

A e S e

Workshop and offices.

The site that the company has in mind is in one of MIDC area, near Mumbai
that is ringed by an area designated for housing at a distance of 1.5km.

Based on above information, answer the following questions:

a)  What are the main types of environmental impact that the site has potential
to generate, and what would be the most likely sources of that impact?

b)  Outline in brief how you would identify the health hazards to plant operating
personnel. [18]

OR
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08) a)

Q9) a)
b)

Q10)a)
b)

Explain in brief the plant-design project stages with suitable example?[8]

Make a proforma for the specifications for Distillation column. [10]
Discuss important utilities required in a typical petrochemical complex/
refinery unit. [8]
Discuss in brief the following safety terms: [8]

i)  Flash and Smoke Point
i)  Faulttree analysis
i) Trip and interlock system
iv) HAZOP and HAZAN

OR
Give any Six standard symbols for equipment and brief description of
the equipment. [6]
Discuss in various types of valves with neat sketch used in Petrochemical
Industries. Draw the symbols used in P & ID’s [10]

Q11)Consider the construction project of ABC Petrochemical company Ltd., for

a boiler house described in the table below:

Task Precedence Duration
(Working days
A | Construct floor slabs - 8
B | Erect boiler house frame A 21
C | Construct chimney base A 3
D | Erect precast chimney C 6
E | Construct boiler bases A 6
F | Position boilers E 2
G | Construct pump bases A -
H | Construct oil tank piers A 3
I | Position oil tanks H 1
J | Construct oil line trenches A 5
K | Position pumps G 1
L | Install roof decking B.D,F 8
M | Erect structures for Chimney D 3
flue and vent
N | Erect flue headers D,F 3
O | Brick out and fit burners D,F 6
P | Fitboiler mountings and F 2
control
Q | Install oil lines FLJ 10
R | Install pipe system F,K,L 25
S | Test pipe system R 2
T | Install plant wiring M,0.P,Q,S 20
U | Commission boiler house N, T 1
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a) Find and list the tasks on the critical path (show all working).
b) Whatisits length? [16]
OR
Q12)Write short notes on: [16]
a) Plot plan and equipment layout.
b) Engineering flow diagram and Piping and Instrumentation Diagram.

c) Selection of MOC in Petrochemical and Refinery plants.

- o e
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[3864] - 371

B.E. (Electronics Engg.)
PROCESS INSTRUMENTATION
(1997 Course) (Elective - I) (404205)

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.

SECTION -1

Q1) a) With suitable examples explain open loop and closed loop control system.
8]
b) Define the term transducer. With suitable examples give classification of

transducers. [8]

Q2) a) Define the term vacuum. Explain any one technique to measure vacuum

pressure. [8]
b) What is meant by LVDT? Explain in detail the application of LVDT for
displacement measurement. [8]

Q3) a) Listthe different continuous controllers. Explain proportional controller
in detail. [8]
b) Explain in detail op-amp based proportional + derivative controller. [8]

04) a) Explainin detail the principle and working of flapper NOZZLE system in
detail. Obtain its transfer function. [8]

b) Compare electronic, pneumatic & hydraulic systems. [8]

P.T.O.



05) Write a short note on (any three): [18]

a) V/I converter.
b) pH Measurement.
c) Hydraulic PI controller.
d) Tuning of PID controller.
SECTION - 11
06) a) Explain the following terms related to PLC: [8]
i)  Scan time.
i) PLC ladder diagram.
iii) On delay and off delay timer.
b)  With suitable assumptions draw the ladder diagram for elevator system.
8]
07) a) Whatdo you understand by the term interlocks. Explain any two interlocks
for boilers with its operation. [8]
b) Listthe different types of boilers. Explain three element drum level control
in boiler. [8]
08) a) Explain adaptive control system in detail. [8]
b) Explain the following terms related to control valve.
i)  Valve coefficient.
i)  Rangeability.
iii) Cavitation.
iv) Turn down. [8]
09) a) Explain in detail supervisory control system. [8]
b) Explain in detail instrument control panel. [8]
Q10)Write a short notes on (any three): [18]
a) Dryer controls.
b) Actuators.
c) Distillation column controls.
d) Two wire transmitters.

~at— —~at— —~aat—
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P1099
[3864] - 383

B.E. (Polymer Engineering)
POLYMER COMPOSITES AND BLENDS
(2003 Course) (409363)

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

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

2)  Draw neat diagrams wherever necessary.

3)  Numbers to the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of logarithmic table, electronic pocket calculators is allowed.

SECTION -1

Q1) a) Discuss Toughening of polymers via polymer blend technology with
two examples. [10]

b) Discuss any two methods of polymer blend preparation. [8]

OR

02) a) Discussin detail the Property relationships of a blend with its components
with suitable property response curve. [8]

b) Draw and explain in detail the schematic representation of the steps to be

taken when developing polymer alloys and blends with a specified set of

desired performance characteristics. [10]
03) a) Write a note on Polymer Blend Morphology. [8]
b) Distinguish between Coupling agent Vs Compatibilizer. [8]

OR

Q4) a) Write a note on Thermodynamics in polymer blend technology.  [10]

b) Discuss with one example the role of Maleic Anhydride grafted polymers
in blend Technology. [6]
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05) a) Write a note on Rheology of Polymer blends. [8]
b) Explain the followings: [8]
i)  Semi-IPN i)  Sequential-IPN.
OR
06) Write a note on the followings: [16]
a) Toughened PA6.
b) Engineering Polymer Blends.
c) Interpenetrating Polymer Network.
d) Commercial Blends of PP.
SECTION - 11
Q07) a) What are Initiators and Accelerators and list different Initiators and
Accelerators used for Unsaturated polyester along with different
parameters used for the same? [10]
b) Explain the neat sketch of Carbon Fiber manufacturing process. Give
the comparison between Carbon Fibers and Glass Fibers. [6]
OR
08) a) Discuss the classification of Glass Reinforcement on the basis of
applications. [4]
b) Explain the following Unsaturated Polyester resins: Heat Resistance, Low
Shrinkage and Flame Retardant Unsaturated Polyester Resins. [12]
09) a) Explain Resin Transfer molding process with neat sketch along with the
two products manufactured by the same. [8]
b) Whatis pressure bag forming process and differentiate between Vacuum
bag Forming and Pressure bag Forming. List any four parameters of
Vacuum bag Forming Process. [8]
c) Give the name of FRP processes by which products like profile, cladding
sheet are manufactured. [2]
OR
Q10)a) Discuss different types of windings used in filament winding along with
neat diagrams and significances. [8]
b) Give the name of FRP processes by which products like Bath Tub,

Wind Mill, Sliding used in water park, Automotive car body are
manufactured. [4]
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Q11)a)
b)

Q12)a)

b)

List any four parameters for the pultrusion process and explain the effect
of same parameters on properties of pultrusion technique products. [6]
Trouble shooting in Hand Lay Up Technique. [8]
State the repair techniques used in composite? Explain with neat diagram

the repairs technique used for opening accessing from both side in

composites. [8]
OR

Write a note on Nanocomposites with one example. Why silicates are

used in Nanocomposites as filler. [10]

Explain the repair of composite for small Impact fracture. [6]
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P1104 [3864] - 412
B.E. (Computer Engineering)
DISTRIBUTED SYSTEMS
(2003 Course) (410451)
Time : 3 Hours] [Max. Marks : 100
Instructions to candidates:
1)  Answer to the two sections should be written in separate books.
2)  Neat diagrams must be drawn wherever necessary.
3)  Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, mollier charts, electronic pocket
calculator and steam table is allowed.
5) Assume suitable data, if necessary.
SECTION -1
Q1) a) Whatis the difference between distributed operating system and network
operating system? [6]
b) What is difference between vertical distribution and a horizontal
distribution? [6]
c) Explain degree of transparency with suitable example. [6]
OR
02) a) Explain different types of system models in a Distributed System. [6]
b) Enlist and explain different middleware models. [6]
c) Explain different transparencies in distributed system with suitable
examples. [6]
03) a) Explain different forms of communication in message oriented
communication. [8]
b)  What are the issues concerned with parameter passing in RPC system?[8]
OR
04) a) Explain token bucket algorithm with respect to quality of service
requirements. [8]
b) Explain general architecture for message queuing system for persistent
communication. [8]
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05) a)
b)

06) a)
b)

Q7) a)

b)

08) 2)

b)

09) a)
b)

Q10)2)
b)

0l11)a)
b)

012)a)
b)

Compare Coda and xFS distributed file system. [8]
What is X.500? Describe the organization of X.500 name space.  [8]
OR

Explain principle of log based striping in XFS with neat diagram.  [6]
Explain how DNS can be used to implement a home based approach to

locating mobile users. [6]
Explain difference between iterative and recursive name resolution. [4]
SECTION - 11
To achieve totally-ordered multicasting with Lamport timestamps, is it
necessary that each message is acknowledged? Explain. [6]
Explain Berkeley algorithm for clock synchronization with suitable
example. [6]
Explain how NTP (network time protocol) is useful to distribute time
over the Internet, also state the features of NTP. [6]
OR
Explain the difference between nested transactions and distributed
transactions. [8]
Explain Bully and Ring election algorithms. Discuss time complexity for
both algorithms in best case and worst case. [10]
Enlist and discuss different failure models. [8]

Explain different techniques to achieve reliable group communication.

[8]

OR
Explain n-army problem with possible solution. [8]
What are different classes of failures that can occur in RPC system?
Explain with suitable example. [8]
Explain the elements of GRID computing systems. [8]
How does Portable Object Adapter use a servant to build image of
CORBA object? [8]
OR
What is virtual organization concept in GRID? [8]
Explain the importance of CORBA IDL, CORBA RMI service and
CORBA Naming Service. [8]
~at ~at- ~at-
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P1105
[3864] - 422

B.E. (I.T)
ORGANISATIONAL BEHAVIOUR & MANAGEMENT CONCEPT
(Elective - 1) (414445) (Theory)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Q.5and Q.10 are compulsory.

2)  Solve any two from remaining each section.

SECTION -1

Q1) What is organisation Behaviour? How different academic disciplines have
contributed to OB? [16]

Q2) a) Critically evaluate Herzberg’s two factor theory of motivation. What
contribution has it made to the better understanding of motivation in the

work place?

b) Explain the authoritarian and humanistic style of leadership in Mc Gregor’s
Theory X and Theory Y. [16]

03) What are the different levels of conflict? Discuss the various conflict handling

modes and tactics. [16]
04) What are the situational variables identified by Fiedler? What is the most
effective style to use? [16]
05) Write short notes on (any three): [18]
a) Morale.

b) Organisational climate.
c) Autocratic model.

d) Perception.

e) Types of groups.
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SECTION - 11

06) What skills are needed for an effective leader? What are the characteristics of
such skills? [16]
07) Elaborate the concept of resistance to change. How do people overcome
resistance to change? [16]
08) Discuss Re-engineering as one of the essential tasks of modern managers.
[16]
09) Define stress management. What are the ill-effects of stress? How do people
cope up with stress? [16]
Q10)Write short notes on (any three): [18]
a) Organisation effectiveness.
b) Constructive conflict.
c) Defence mechanism.
d) Strategies for conflict resolution.

e) Perception.
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P1106
[3864] - 423
B.E. (Information Technology)
SYSTEM OPERATIONS AND MAINTENANCE
(2003 Course) (414448)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D
2)

3)
4

5)

01) 2)

b)

Q2) a)

b)

03) a)
b)

04) a)

Answers to the two sections should be written in separate sheet.

Use of logarithmic tables, slide rules and electronic pocket calculator is
allowed.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.
Assume suitable data, if necessary.

SECTION-1

Service providers have been collecting experience with 3SSs for a long
period of time, but message have never reached the right vendor. Why?
What are the industry issues of OSS, BSS and MSS. [8]

Explain new business opportunities for support system vendors when
services are offered in combinations. [8]

OR

With suitable diagram explain organizational structure of an average

telecommunication provider. [8]

What are the strategic benefits offered after deployment of advanced

support system? Explain with suitable example. [8]

Explain functions and protocols that support TMN services? [8]

Explain the significant differences between TINA and TMN. Give suitable

example to justify your difference. [8]
OR

What is LDAP? Explain various attributes of LDAP. [8]

P.T.O.



b)

05) a)

b)

Q6) 2)

b)

Q7) 2)
b)

08) 2)
b)

09) a)

b)

010)a)

b)

Ql11)a)

What are the goals of telecommunication service providers with
middleware? When should middleware solutions be used in a
telecommunication environment? [8]

With suitable diagram show the principle function of sales process. Show
all input and output connections to the other processes and functions.

Also identify the information sources for these processes. [10]
Explain functional areas of call-rating and discounting process. [8]
OR
Explain various functions of the Customer Interface Management
process? [10]
What is IP Billing? Explain 4 categories of rating schemes. [8]
SECTION - 11

Draw and explain structure of SNMP based management service. [8]
How manual service processing and centralized service processing are
different? Explain. [8]
OR

What is workflow? Explain the benefits of workflow applications? [8]
Explain following principle functions of Service Configuration Process:-
i)  Align capacity (preorder)

i) CPE

i) Activate service [8]
Draw suitable diagram to explain overview of Management Operation

Support System. [8]

What is management framework? Explain its architecture with neat

diagram. [8]
OR

What is TBS? How other sub-systems support a critical aspects of
customer service provisioning process. [8]
What is SiteScope? Explain the various monitors available with SiteScope.

8]
“The allocation of business process and support tools to people
complicates the hiring process.” Do you agree with the statement? What
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are the various criteria for hiring network management staftf? [8]

b) What is the need of maintaining job profiles? What items job profiles
should include? Explain the profile of network operations manager.[10]

OR

Q12)a) What is the need of maintaining job profiles? What items job profiles
should include? Explain the profile of call center operator. [10]

b) How knowledge management tools allow individual to query the enterprise
Information base. Explain areas where service providers can be benefited

from such tools. [8]
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P1107
[3864] - 424
B.E. (Information Technology)
DISTRIBUTED SYSTEMS
(2003 Course)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer question 1 or 2, 3 or 4, and 5 or 6 from section - 1 and question 7 or
8, 9or 10, and 11 or 12 from section - I1.
2)  Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
SECTION -1
Q1) a) List and explain advantages and disadvantages of distributed systems
over centralized system. [8]
b) Explain with neat diagram architectural Models of distributed systems.|[8]
OR
02) a) What are the various challenges for designing distributed systems? [8]
b) What are the services offered by middleware in a distributed system? [8]
03) a) Describe working of Remote Procedure Call in client server
communication with suitable diagram. [8]
b) What is group communication? Explain different types of group
communication. [8]
OR
04) a) What is RMI? Explain types of RMI invocation semantics. [8]
b) What is Call Back RPC? How does a server handle Call Back to the
client? [8]
05) a) Highlights desirable features of a good distributed file system. List the
functions of distributed file system. [10]
b) Explain different types of file sharing semantics. [8]
OR

P.T.O.



06) a)

b)

Q7) a)

b)

08) a)
b)

09) a)

b)

010)a)

b)

011)a)
b)

Q12)a)

b)

Draw and explain NFS architecture and give detail functions of layers.

[10]

Write a short note on CODA file system. [8]
SECTION - 11

Explain the following;: [8]

i)  Physical Clock.

i)  Network Time Protocol.

ii) Drift Rate.

iv) Happened before relation.

What is a distributed Deadlock? What are the necessary conditions for

deadlock to occur in distributed environment? [8]
OR

Explain the reasons for drift in computer clocks. (4]

Enumerate the various issues in clock synchronization. [6]

What is Election Algorithm? Explain in brief about Bully algorithm? [6]

What is Fault tolerance? Explain different types of failures. [8]
What is check pointing? Explain independent check pointing and
coordinated check pointing. [8]
OR
What is message ordering? Explain FIFO order and causally ordered
multicast. [8]
What is recovery? What is backward and forward recovery? [8]
Draw and explain CORBA architecture. [10]
Explain : OBV, CCM, GIOP, DDS. [8]
OR

Explain cluster computing system with working, types of clusters and
how it can be used as an alternative to traditional super computers. [10]
Write short note on Grid Computing. [8]

[3864]-424 2



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

P1108
[3864] - 425
B.E. (IT)
INFORMATION RETRIEVAL
(2003 Course) (414450)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D

2)
3)
9
5)

01) 2)
b)

02) a)
b)

03) a)
b)

04) a)
b)

Answer Question 1 or 2, 3 or 4, and 5 or 6 from section - 1 and Question 7 or
8, 9or 10, and 11 or 12 from section - I1.

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

Assume suitable data, if necessary.

SECTION-1
Explain Luhn’s ideas Index term weighting. [8]
Explain Single-Pass algorithm. [8]
OR
Explain Rochhio’s algorithm. [8]
Explain Cluster Hypothesis represent graphically the R-R and R-N-R
distribution. [8]
Describe Boolean and Vector model. [8]

Explain with example sequential and inverted files. State their advantages

and disadvantages. [10]
OR

Explain XML data model and evaluation of queries. [8]

Explain with an example organization of records in multi-lists, state its

advantage over inverted files. [10]
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05) a)
b)

06) a)
b)

Q7) a)
b)

08) 2)
b)

Q9) 2)
b)

Explain different evaluation measures for information retrieval systems.[8]

Write notes on:
Dendogram and SQL3
OR
What are the different starting points for search interfaces?
Write notes on:
TREC Collection and User Oriented Measures.

SECTION - 11

What are OPACs?

Discuss cataloguing using MARC record.
OR

What are Digital Libraries?

What is MARC Record?

What is multimedia IR? How is data retrieval done?
Explain query specification and processing.
OR

Q10)Write short notes on: (any two)

a)
b)

c)

0I11)a)
b)

MULTOS.
GEMINI

Generic multimedia indexing.

Compare parallel and distributed IR.
Explain distributed architecture of a search engine.
OR

Q12)Write notes on: (any two)

a)
b)

c)

Suffix Arrays.

Query processing.
Challenges in web search.
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[3864]-431
Final Year B. E. (Biotech.)
CHEMICAL REACTION ENGINEERING -11
(2003 Course) (409343)

[Max. Marks : 100

Instructions to the candidates:

D
)
3)
9
)

Q1) 2)

b)

02) a)

b)

Figures to the right indicate full marks.

Use of Programmable calculator is not allowed.

Draw a neat sketch wherever necessary.

Make necessary assumptions wherever required.

Answer any THREE questions from Section I and any THREE questions from
Section II.

SECTION -1

Calculate time needed to burn to completion particles of graphite
(R,=4.5mm,p = 2.2gm/cc, k =20 gm/s) in 8% oxygen stream. Assume
that gas film diffusion doesn’t offer resistance to diffusion and reaction.

[6]
Solids of unchanging size (R=0.3mm) are reacted with gas in steady
flow bench scale fluidized reactor with following result : [12]
F = 10gm/s, W =100 gms, X, = 0.75

OR

Spherical solid particles containing B are roasted isothermally in an oven
with gas of constant composition. Solids are converted to nonflaking
product according to SCM with initial concentration of A as 0.01 kmol/
m’. Determine rate controlling mechanism for this transformation in these

cases. [12]
Case - 1 Case - II
Dp, mm X, t,sec D X, t,sec
2 0.87 1 1 0.3 2
1 1 1 1 0.75 5

Write short note on :

i)  Shrinking Core Model.

i)  Progressive Conversion Model.

[6]

PTO.



03) Gaseous A absorbs and reacts with B in liquid in packed bed under following
conditions. [16]

k,, a=0.1 mol/(hr.m? .pa)
F,=0.01 m’/m’
k,.a=100m’/ m’
D, =D, = 10° m*hr.
k=10 m?lig/ (mol. hr.)
H, = 10° pa.m’ /mol.
a =100 m*m’; p,= 100 pa, C,=100 mol/m’
Calculate a) Rate ofreaction in mol /(hr.m?)
b) Decide location of major resistance.

c) Determine behaviour of liquid film.

OR

04) Rate of CO, absorption into alkaline buffer solution of K ,CO,. The reaction
is given by second order reaction.-r, =k.C,.C, Pure CO, at | atm was bubbled
into packed column irrigated by solution kept at room temperature and close
to constant C. Find fraction of CO, absorbed. [16]

Data: V =0.604m’; f=0.08;a=120 m*’/m’; ©=101.325 pa.
H,= 3500 pa.m*/mol ; v = 0.0363 m*/s; C, = 300 mol/m’.
D, =D, =14%10" m%s; k= 0.43 m’/(mol.s).

k,,a=0.1 mol/(hr.m*. pa); k,.a=0.025 s".
05) a) Explain determination of surface area by BET method. [6]
b)  Write short note on : [10]

i)  Mercury Penetration Method.
i)  Nitrogen desorption Method.
OR
06) a) Describe experimental methods for catalyst preparation. [6]

b)  Write short note on : [10]
i)  Catalyst deactivation.

ii) Promoters and Inhibitors.
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Q7) a)

b)

08) a)

b)

09) a)

b)

SECTION - 11

Determine the catalyst required for 30% conversion of 1500 mol/hr. of
pure gaseous A at 3 atm and 110°C. The reaction is carried out in packed
bed A — 4R, -1, =95 1/(hrkg catalyst) C,. Assume mixed flow with
very large recycle of gaseous reactant A. [12]

Determine amount of catalyst needed for 80% conversion of 1000 m?/

hr.of pure gaseous A (C, ;=100 mol/m’) if stoichometry and rate is given

by A=R;-r,=50C,/(1+0.02C,); mol/kg.hr. [6]
OR

The following kinetic data are obtained for first order reaction in packed
bed reactor using various amount of catalyst and fixed feed rate of

10 kmol/hr. [16]
W, kg 1 2 3 4 5 6 7
X, 012 | 020 | 027 | 033 | 037 | 041 | 0.44

i)  Calculate reaction rate at 40% conversion.
i)  How much catalyst is needed for 40% conversion if feed rate is
400 kg/hr.

Briefly explain effectiveness factor and Thiele Modulus. [2]

A particular first order reaction in absence of pore diffusion resistance
proceeds as r,= 10° mol/ (s.cm’ cat.) at C,= 10 mol/cm’ at | atm and
400°C. Determine size of catalyst pellet that should be used to ensure

that pore resistance don’t affect rate of reaction. [8]
The first order decomposition A = R is run in an experimental MFR.
Determine the controlling resistance for following runs. [8]
Dp, mm W,kg | C,,mol/ml| v,ml/hr X,
3 1 100 9 0.40
12 4 300 8 0.80
OR

Q10)A bubble column slurry reactor is to used for oxidation of dilute aqueous
ethyl alcohol to acetic acid by action of pure oxygen at 10 atm. The reactor is
maintained at 30°C and used pd - A1,0, -r, =k. C,, k= 1.77*10°m"/ (kg
cat.sec). Calculate fractional conversion of ethy1 alcohol to acetic acid.[16]
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Data: Gas: v, = 1* 107 m’ /sec., H,= 86000 pa.m’/mol.

Liquid: v, = 2*10"*m%/sec; C,,= 400 mol/m’
Reactor: 0.1 m** 5 m high, f=0.75 ; fg= 0.05; f =0.20
Catalyst: d = 1*10" m; D =4.16*10""* m%cm.cat.sec.; p =1800kg/m’

Kinetics :(k Ai.al.)gH: 0.052 m’/m’; k, .= 4*10~* m*/(m” cat.sec)

Q11)Sustrate A decomposes in presence of enzyme E.Kinetic runs were carried
out in presence of inhibitor B and without B. [16]

Run 1: C, =600 mol/m’, C_ =8 gm/m’; C, =0

C, ,mol/m’| 350 160 40 10
t, hr 1 2 3 4
Run2 : C, =800 mol/m’, C_ =8 gm/m’; C, = 100 mol/m’
C, ,mol/m’ 560 | 340 180 30 80
t, hr 1 2 3 5 4

b)
c)

Q12)a)

b)

Find rate equation for the decomposition of A.

Explain the role of B in fermentation.
Suggest mechanism for this reaction.
OR

A sucrose is hydrolyzed at ambient temperature by enzyme sucrase.
With initial concentration of 1.5 mol/m® and sucrase concentration 0.0158
mol/m? , following data were obtained.

t.hr. 2.5 4.0 5.5 7.0
C,,mol/m’ 0.80 | 0.68 | 0.46 0.28

Find the rate equation to represent the kinetics of this hydrolysis reaction.

[8]

Write short notes on : [8]
i)  Competitive Inhibition.
i)  Noncompetitive Inhibition.

36363636
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[3864] - 432
B.E. (Biotechnology)

ENZYME AND FERMENTATION ENGINEERING

(2003 Course) (Sem.- I) (416282)

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

1)  Answer three questions from Section I and three questions from Section I1.
2)  Answers to the two sections should be written in separate answer books.
3) Neat diagrams should be drawn whenever necessary.
4) Figures to the right indicate full marks.
SECTION -1
Q1) a) Explain the mechanism of different types of reversible enzyme inhibition
and how it affects the kinetics of reaction in terms of the Michaelis Menten
constants? [10]
b) What is dilution rate? Discuss the effect of dilution rate on biomass
concentration in a chemostat. [6]
OR
02) a) Prove that the dilution rate equals the specific growth rate for balanced
growth conditions in a chemostat. [5]
b) Explain the significance of constants in the Michaelis Menten equation
for characterizing enzyme kinetics. [5]
c) Aninhibitor (I) is added to the enzymatic reaction at a level of 1 gram/lit.
The following data was obtained for K_=9.2 gram S/lit. Is the inhibitor
competitive or non-competitive? [6]
vV  10.909 0.658 0.493 0.4 [0.33 0.289 0.227
o/l-min
S
g/l (20 10 6.67 5 - 3.33 2.5
03) a) Whatissubmerged liquid fermentation? Explain with characteristics and
applications. [6]
b) Describe in detail the continuous mode of fermenter operation. [6]

c) Explain the construction, working and applications of hollow fibre

bioreactor. [6]
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OR

04) a) With the help of neat diagrams, describe the different types of bioreactors
employed for submerged fermentation. [8]
b) Differentiate between batch and fed batch mode of operation of
fermenters. [5]
c) Enlist the advantages and disadvantages of solid state fermentation over
submerged fermentation. [5]
05) a) Explain how bubble characteristics affects oxygen mass transfer rate in
fermenters. [5]
b) Describe in detail any one method for determination ofk, a in a fermenter.
[6]
c) Describe the effect of increasing gas flow rate on performance of a
fermenter. [5]
OR
06) Write notes on the following;: [16]
a) Factors causing change in broth rheology.
b) Measurement and control of foam in fermenters.
c) Factors affecting power consumption in bioreactors.
SECTION - 11
Q7) Write notes on the following (any three):
a) Inoculum development for a large scale fermenter. [18]
b) HTST sterilization.
c) Procedure for batch sterilization along with temperature time profile.
d) Dependence of k on temperature and significance of del factor.
08) a) What are the different physical methods used for immobilization of
enzymes. What are the advantages offered by them? [8]
b) Explainin brief any one industrial application of immobilized enzymes.|4]
c) What are the factors which affect intra-particle diffusivity in case of
immobilized enzyme and how? (4]
OR
09) a) Enlist the different advantages of chemical immobilization of enzymes
over physical methods. [4]
b) How do you determine the rate limiting regime in case of enzyme
immobilized on the external surface of the support? [4]
c) The data for production of dextrose from corn starch using both soluble

and immobilized (azo glass beads) glucoamylase in a fully agitated CSTR
is given below: [8]
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V,(mmol/lit-min) S,
Free enzyme| Imm.enzyme | (mol/lit)

0.083 0.056 0.01
0.143 0.098 0.02
0.188 0.127 0.03
0.222 0.149 0.04
0.250 0.168 0.05
0.330 0.227 0.1

0.408 0.290 0.29

Determine K _and V__ for this reaction using both free and immobilized
enzyme. Do the data indicate any diffusional limitation in the immobilized
enzyme preparation?

Q10)a)

Enlist the advantages and applications of the following advanced
fermentation techniques: [9]

i)  Microfermentation.
ii)  Disposable fermenters.

i) Semi-synthetic fermentation.

b) Whatare the differences in design considerations for bioreactors handling
animal and plant cells? Elaborate. [7]
OR
Q11)Write notes on the following: [16]
a) Design criteria for bioreactors for plant cell cultures.
b) Advantages and disadvantages of disposable fermenters.
c) Microfermentation.
d) Production of antibiotics using semi-synthetic fermentation.

~att- ~at- ~at
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[3864] - 433

B.E. (Biotechnology) (Sem-I)

Bio - process Equipment Design
(2003 Course) (416283)

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

1)  Figures to the right indicate full marks.

2)  Use of programmable calculator is not allowed.

3)  Draw a neat sketch wherever necessary.

4) Make necessary assumptions wherever required.

5) Answer any three Questions from Section I and Three Questions from Section

y/A
SECTION-1
Q1) a) Explain the working of rotary vacuum filter in detail. [8]
b) Explain in detail pressure filters and state their advantages and
disadvantages. [8]
OR

Q2) a)  State the principle of partition chromatography with suitable example.|6]
b)  Write short note on: [10]

i)  TFF system
i) Leaffilter
03) a) Describe the general design procedure for process equipment. [6]

b) Describe downstream processing operations used in fermentation process.

[10]

OR
04) a) What is the criteria for the selection of a valve. [6]
b) Differentiate between wiped joint and socket joint. [4]
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05) a)
b)

06) a)

b)

Q7) a)

Estimate the optimum pipe diameter for a flow of dry chlorine gas of
10,000 kg/hr at 6 atm and at 20°C through carbon steel pipe. [6]

Write a short note on purging of vessels. [6]

Calculate the thickness of torispherical head (100-6), (80-10) and elliptical
head (2:1) for a vessel having a design pressure of 3.5 kg/cm?. Welded
joint efficiency can be taken as 100%. Also calculate the percentage
reduction in thickness with reference to the thickness of a torispherical
head (100-6). Permissible stress for a material of construction is 1250
kg/cm?. [12]
OR
Explain various types of construction used for high pressure vessels.
[6]
A high pressure vessel fabricated by shrink fit construction has three
concentric shells. The ratio of outer radius to inner radius for all the shell
is 1.4. The vessel is subjected to an internal pressure of 150 kg/cm?.
Pressure outside the vessel is atmospheric. Estimate:
i)  The maximum combined stress at the interfaces of concentric shells.
i)  Interface pressure resulting internal pressure and shrinkage stresses.
Data: Modulus of elasticity, E=2x10° kg/cm? [12]
Internal diameter of vessel is 400 mm.

SECTION - 11

A looped flow arrangement plate heat exchanger is to be used for cooling
viscous liquid from 95°C to 60°C. The mass flow rate of viscous hot
liquid is 2.6 kg/sec, water available at 18°C is to be used as a cooling
medium. [12]

Maximum water outlet temperature is 44°C.
Plates are made up of stainless steel.

Plate thickness t = 1 mm.

Projected heat transfer area of plate = 0.2 m?.
Effective width between the plate = 0.4 m.

Distance between the centers of inlet and outlet ports = 0.8 m.
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Properties Hot fluid water
Viscosity N-S/m? 0.1230 0.78x107?
Heat capacity J/kgK 2512 4180
Thermal conductivity W/mK 0.1731 0.62
Gasket thickness = 3mm
b) Discuss the fouling of plate heat exchanger. [6]

OR

08) 1.2 kg/sec of an organic liquid is to be cooled from 45°C to 20°C using a

chilled water at 5°C in a shell and tube heat exchanger having 12 mm ID/14mm

OD steel tubes of 1.6 m length. Outlet temperature of water is 10°C. Design a

suitable heat exchanger with following data. [18]
Organic liquid water  steel

Specific heat, J/kg°K 2150 4180 -

Viscosity, mNs/m? 0.25 0.80 -

Density,kg/m? 716 1000 -

Thermal conductivity, W/mK 0.133 0.61 45

Fouling resistance, m?*K/W 0.0002 0.0004 -

As a first estimate take an overall heat transfer coefficient as 610 W/m? K

and valid your design.

09) a)
b)

010)a)

Give classification and selection criteria of agitators. [8]

Calculate the diameter of a shaft used in agitation system. Torque acting
over the shaft is 115000 kg-cm, while bending moment acting over the
shaft = 34600 kg-cm?. Ultimate tensile strength of shaft material = 6900
kg/cm?. Ultimate shear stress is 75% of ultimate tensile stress. Factor of
safety used is 6.0. [8]

OR

A toluene is continuously nitrated to mononitrotoulene in a cast iron
vessel, 1m in diameter, fitted with propeller agitator 0.3m diameter, rotating
at 2.5Hz. The temperature is maintained at 310K by circulating 0.5 kg/
sec. Cooling water through a stainless steel coil 25mm O.D. and 22mm
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[.D. in the form of helix 0.8 m in diameters.The conditions are such that
the reacting material may be considered to have some physical proprieties
as 75% H,SO, acid. If the mean water temperature is 290 K, what is the
overall heat transfer co-efficient for desired at transfer co-efficient.

Proprieties of water Properties of 75%H,SO,

K =10.59 W/mK K =0.40 W/mK

Cp=4180 J/kg-K Cp = 1880 J/kg-K

u = 1.08x10" N-S/m? U =6.5x10° N-S/m? (at 310 K)
p=998 kg/m’ u, = 8.6x10° N-S/m?* (at 300 K)

p=1666 kg/m’

Thermal conductivity of stainless steel 15.9 W/mK. Dirt resistance at inside

and outside surfaces are 0.0002 and 0.0004 m*K/W respectively. [12]
b)  Write note on jackets and coils. [4]
Ql1)a) A sieve plate distillation column is used for certain operation. Calculate

the plate efficiency, using Van Winkle’s correlation. [8]
Given data:

Density of liquid =925 kg/m?

Viscosity of liquid = 0.34x 10~ N-S/m?

Density of vapour = 1.35 kg/m’

Viscosity of vapour = 10x 10 N-S/m?

Liquid diffusivity (Light key component) = 4.64x 10°m?*/sec
Height of weir = 50 mm

Hole area = 0.038 m?

Total column cross-sectional area = 0.50 m?

Superficial vapour velocity = 1.62 m/s

Liquid surface tension = 60x 10°N/m

b) Discuss various feed arrangements to be considered for distillation
column along with neat sketches. [8]
OR
Q12)a) Explainthe optimum sieve plate performance diagram. [6]
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b) Explain the design of plate type column with dowmcomer. [6]

c)  Write short note on the smoker equations. [4]
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B.E. (Biotechnology)
ENVIRONMENTAL BIOTECHNOLOGY
(2003 Course) (Sem.- I) (416281)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answers to the two sections should be written in separate answer books.
2)  Draw diagrams wherever necessary.
3) Maximum marks for each question is given in parentheses.
SECTION -1
Q1) Describe the variations of the conventional activated sludge process for

wastewater treatment. Mention the advantages and disadvantages of each type.
[18]

OR

02) a) An 1800 ml of activated sludge is allowed to settle for 30 minutes. At the
end of the settling time the sludge volume is 1300 ml. What is the thirty
minute settled sludge volume (SSV 30). If the mixed liquor concentration
of a waste water sample is 3200 mg/L, what is the sludge volume index
(SVI)? [9]

b) Explain the different methods employed for dewatering sludge. [9]

03) What is the significance of sampling in wastewater? Describe the different

types of sampling techniques. Why is equalization done? [16]

OR
04) a) What are the different types of aeration mechanisms employed in
suspended biological treatment method? [8]

b) The B.O.D, of a surface water sample is 250 mg/litre at 25°C. Assuming
the value of the reaction constant K = 0.23 day' to the base ‘e’, estimate
the ultimate B.O.D of the sample. [8]

05) Differentiate any four: [16]
a) Chemical coagulation and Chemical precipitation.
b) Stabilization Ponds and Aerated lagoons.
c) Fixed film biological process and suspended growth process.
d) Adsorption and Absorption.
e) Sedimentation and flocculation.
f)  Chlorination and Irradiation.
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SECTION - 11

06) Explain the principle of Upflow Anaerobic Sludge Blanket digestor with the
help of a neat diagram. Also describe the advantages and disadvantages of the
process. [18]

OR

Q7) Discuss the current strategies for the treatment of distillery effluent? [18]

08) What is meant by hazardous waste? Explain the methods of site remediation

and waste minimization in hazardous waste treatment. [16]
OR
09) Explain the various methods involved in the disposal of radioactive wastes.
[16]
Q10)Read the following data and answer the questions below: [16]

An abandoned petrochemical refinery site has soil contaminated with petroleum
by-products [organic chemicals including total petroleum hydrocarbons
(TPH)], lead (Pb), and arsenic (As). The chemical analysis of the contaminated
soil for TPH, Pb, and As was: Soil pH - 7.2; TPH - 45,600 mg/kg; Pb - 1,300
mg/kg; As - 100 mg/kg of contaminated soil. A small-scale pilot study was
conducted at the contaminated site to evaluate the ability of bioremediation
(natural attenuation), phytoremediation, and chemical immobilization to reduce
risk to soil contaminants. Results of the pilot study are shown in the following

table.

Remediation Before treatment After treatment

Treatment Soil lead Soil TPH Soil lead SoilTPH
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

Bioremediation 1,300 45,600 1,300 22,100

Phytoremediation | 1,300 45,600 812 23,150

Immobilization 1,300 45,600 1,300 45,600

a)  One method to optimize bioremediation and contaminant removal is to
increase contaminant solubility. List one chemical method to increase
TPH solubility and bioavailability and optimize bioremediation to further
reduce soil TPH levels.

b)  One approach to optimize phytoremediation and contaminant removal is
to increase contaminant solubility. Describe all chemical methods/
techniques to optimize phytoremediation by increasing contaminant
solubility of Pb.
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c) List one hyperaccumulator plant that can be used for phytoremediation
of the following contaminants: Lead hyperaccumulator, Arsenic
hyperaccumulator. Explain the mode of phytoremediation by the plant.

d) Some chemical immobilization treatments have been shown to reduce
risk from soil ingestion of lead. List two and explain the mode of action.

OR
Q11)Write short notes on any two [16]

a) Treatment of textile effluent.

b) Composting and waste management.

c) Phytomining.

d) Bioremediation of hydrocarbons.

~att- ~at- ~at

[3864]-435 3



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

P1114
[3864] - 442
B.E. (Biotechnology) (Sem. - II)
FOOD BIOTECHNOLOGY
(2003 Course) (416286)
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Instructions to the candidates:

D
2)

3)

01) 2)

b)

Q2) 2)
b)

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

Draw neat diagrams wherever necessary.

Maximum marks for each question is given in parentheses.
SECTION-1

What are the potential applications of food irradiation? What type of
food can be irradiated? [8]

Elaborate the preservation methods used for fruits and vegetables. [8]
OR
Describe the factors to be considered during chilling storage of food.[8]

Describe the process of canning. [8]

03) What are the different sources of food spoilage? Mention the major

microorganisms involved in food spoilage and food poisoning. Describe the

rapid methods of microbial analysis? [16]

OR

04) Explain the different biochemical changes caused by microorganisms in food.

05) a)
b)

06) a)

[16]

Discuss the different heat treatment methods for food preservation? [9]

Explain the application of membrane technology for concentration of

fruit juices. [9]
OR

Discuss the current status of butanol production from agricultural
biomass. [9]
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b) How do microorganisms help in the production of flavor compounds?

Explain with suitable example. [9]
SECTION - 11
Q7) a) Discuss the role of enzymes in fruit and vegetable juices. [8]
b) ‘Fermentation products are good for health’. Justify with specific
advantages. [8]
OR
08) a) Explain the process of cheese making by enzymatic process. [8]

b) Discussthe advantages and disadvantages for the use of single cell protein
as food supplement. [8]
09) Explain the process of solid state fermentation and compare it with liquid
cultures. With suitable example explain its application in food industry. [16]
OR
010)Give an overview of the physical and chemical methods used in waste water

treatment from food industry. [16]

Q11)Describe the biological treatment methods in waste water treatment from food
industry. [18]

OR
Q12)What is meant by anaerobic treatment of waste water? Explain the principle
of Upward Anaerobic Sludge Blanket. What are the variations of this techniques
currently used in waste water treatment? [18]
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RAPID PROTOTYPING
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Instructions to the candidates:
1)  Solve any three questions from each section.
2)  Answers to the two sections should be written in separate answer books.
3)  Figures to the right indicate full marks.
4) Neat diagram should be drawn wherever necessary.
5) Assume suitable data, if necessary.
SECTION-1
Q1) a) Whatis product definition? What type of activities should be included in
product definition? [6]
b) How RPtechnology has been revolutionizing the manufacturing industry.
[4]
c) What are the reasons for the failure of a new product? [6]
02) a) How can bringing a product to market rapidly have an impact on the rate
of return and how it affects the outcome of other competitive products?
Elaborate with a example. [8]
b) Why design is an iterative process and how does Rapid Prototyping aid
this? [4]
c)  Why time-to-market is so critical? [4]
Q3) a) Useanexample to explain the limitation of the stereolithography process.
[6]
b)  Why solid model is needed in RP and What are data inputs in RP.  [5]
c) Why Rapid Prototyping is also called as Generative Manufacturing. [5]
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04) a)

What is an STL file? How it is sliced? Explain with sketch. (4]

b) Compare the advantages and disadvantages of the stereo lithography
process and mask-based process. [6]
c) Compare FDM with SLA. [6]
05) Write Short notes: [18]
a) LLM Technology and its applications.
b) SGC.
c) SLC file Format.
SECTION - 11
06) a) What are the merits and demerits of the solid, liquid and powder based
RP processes. [6]
b) Among solid-based (not powder) RP processes, which process can
produce metal parts such as aluminum? How does it work? [6]
c) What are the material choices in solid-based RP processes? [4]
Q7) a) Whatare the differences between rapid tooling and conventional tooling?
[6]
b) What are the material choices in liquid-based RP processes? [4]
c) Explain with sketch Multi Component Metal Powder Laser Sintering
process. [6]
08) a) When making a prototype is necessary? [4]
b)  Which method to select among solid, liquid and powder based RP
processes for a particular application? Explain with suitable example?[8]
c)  Which are the operative aspects in RP? [4]
09) a) Explain in detail Direct Rapid Tooling and Indirect Rapid Tooling. [8]
b) What are the important factors influencing the cost of RP process?
Elaborate with suitable example. [8]
Q10)Write short notes: [18]
a) Single Component Metal Powder LASER Sintering.
b) Orthopedic applications of RP.
c) 3D Printing.
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P1116
[3864] - 162
B.E. (Mech. S/W)
NON CONVENTIONAL ENERGY SOURCES
(402065)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer three questions from section I and three questions from section I1.
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 Chart, electronic pocket
calculator and steam tables is allowed.
SECTION-1
Q1) a) Whatis meant by renewable energy sources? Explain in brief these energy
sources with special reference to Indian context. [9]
b) Discuss the merits and demerits of alternative energy sources over the
currently used energy sources. [8]
OR
02) a) Define Zenith angle, Solar Azimuth angle, Declination angle, Hour angle.
Determine the local solar time and declination at a location latitude
23°15°N, Longitude 77°30° E at 12.30 IST on June 19. Equation of time
correction is given from standard table or chart =- (1°01”), take standard
time longitude = 82°30°. [9]
b) What is the difference between a Pyrheliometer and a Pyranometer?

Explain the working of instrument used for measurement of global radiation
of sun. [8]

P.T.O.



03) Explain the effects of various parameters affecting the performance of flat

plate collectors and what are the measure taken to maximize the performance.

[17]

OR
04) a) Discuss in brief the applications of solar air heating. [6]
b) Differentiate between active and passive solar heating system. [4]

c) Explain tilt factor for beam radiation, diffuse radiation and reflected
radiation and write their expression for the case of tilted surface facing

due south (i.e.y = 0). [7]

05) a) Write the limitations of flat plate collectors and advantages of
concentrating solar collectors. [6]

b) Explain optical efficiency, aperture width, concentration ratio and

acceptance angle in connection with concentrating collectors. [4]
c) Explain cylindrical parabolic concentrator with neat sketch. [6]
OR
06) Write short notes on [16]

a) Solar pond as energy storage.
b) Solarstills.
c) Heliostats.
d) Materials for concentrators and reflecting surfaces.
SECTION - 11
Q7) What is solar cell? Explain the photovoltaic principle. Describe a basic

photovoltaic system for power generation. [17]
OR

08) What is the basic principle of wind energy conversion? Describe the main
consideration in selecting a site for wind generators. Explain with neat sketch
wind electric generation system. [17]

09) a) What is hydrothermal resource and explain vapour dominated
hydrothermal power plant with neat sketch. [9]

b) Explain the principle of operation of tidal power plant. Derive the
expression for tidal energy per tidal cycle for a single pool, single effect

tidal system. [8]
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OR

Q10)a) What are the main types of OTEC power plats? Describe their working
in brief with sketch. [9]
b) Whatis fuel cell? Explain the principle of operation of fuel cell. [8]
Ql11)a) Describe floating dome type of biogas plant. State advantages and
limitations of floating drum type and fixed dome type biogas plant. [8]
b) Explain the methods of obtaining Energy from biomass. [8]
OR
Q12)Write short notes on following;: [16]
a) Biogas for diesel engine.
b) Biomass gasification.
c) Micro Hydel power plant.
d) Environmental protection norms ISO 14000.

~a— —~ant- —~at—
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P1117
[3864] - 193

B.E. (Production S/W)
ERGONOMICS AND HUMAN FACTORS IN ENGINEERING
(2003 Course) (Elective-I)

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

1) Answer three questions from each section.

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

3) Neat diagram must be drawn wherever necessary.

4) Figures to the right indicate full marks.

SECTION-1

Q1) a) What are Human-Machine Systems? Explain its characteristics. [8]
b) What is the meaning of term ‘Accident’? Explain various factors
contributing to accidents. [8]

OR
a) Explain significance of ‘Warning’ in brief. [6]
b)  Write a note on work & rest cycles? [8]
c) Define ‘Anthropometry’. [2]
02) a) Explain static dimensions and dynamic dimensions. [8]
b) Explain various limits for MMH task design. [8]

OR
a) Explain the principles for arranging components. [8]
b) Explain the consideration for designing a seated work surface. [8]
03) a)  Write short note on special purpose lighting for illumination. [6]
b) Explain the various effects of cold stress on performance. [6]
c) Explain the system of measurement of light. [6]

OR
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a)
b)

c)

Write a note on luminance ratio.
Write a note on means of reducing heat stress.
Explain VDT.

SECTION - 11

04) Describe design consideration for following controls. (Any Three)

a)
b)
c)
d)

a)
b)

Foot pedal.
Hand wheels and Cranks.
Knobs for producing torque.

Multi-function hand control.

OR
Compare the following types of work station:
Seating.
Standing.
Seat-stand.

c)

With respect to their advantages, disadvantages and applications.

05) a)

b)

a)
b)

[6]
[6]
[6]

[18]

[18]

Compare respiratory response and cardio vascular response in work

physiology.
Describe muscle metabolism.

OR

Compare between aerobic and anaerobic glycolysis.

[8]
8]

[8]

Write a short note on Learning curves and explain its significance in

human factors engineering.

06) Write short notes on: (Any Four)

a)
b)
c)
d)
e)
f)

Applications of PTS.

Ready WFS (work factor system).
Brief WFS (work factor system).
Types of MOST.

MTM-1 System.

Mento Factor System.

~si- ~ai- ~at-
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P1118
[3864]-287
B.E. (Instrumentation and Control)
ADVANCED CONTROL SYSTEM
(2003 Course) (406264) (Elective - I)
Time: 3Hourg| [Max. Marks: 100
I nstructions to the candidates:
1) Answer 3 questionsfrom Section - | and 3 questions from Section - 1.
2) Answersto 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 -1
Q1) @ Find describing function for combine deadzone & saturation
characteristics as shown in figure 1. [12]
olp
A slbpe k.
-5, h /‘ f -
< - - >T [p
. . T
| 4
Fig. 1
b) What are the characteristics of phase plane method. [6]

OR

PTO.



Q2) & 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]
R % 1Y T lop |
” D/Q' > "g—&—-——
+ % Colen
Frq. 0

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]
_ o
- ] (
R X \ 1 o
" _./. 7 9
+ N y | sCeHyCsi)
-— % 2.
-9
Fg. 2.
OR

Q4) The nonlinear system described the nonlinear element as u = g(e) = €* and
the system is described by differential equation [16]
e+e =Ket K>0
Find stability region of nonlinear system as shown in fig. 4.

| _
S Eekv) e w E j
N a0 SCoap >
_ N

Fq.4. Nonlinegr %&km
(Note : - The equilibrium point lies at the origin)
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Q5) @ 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]
d?y dy
M—-+B— u; output
a2 "Byt +ky=u; y=outp
u = Input
where M = 1kg B = IN/ms
K =1 N/m design MRAC system
response follows the reference model given by
d?y_ 15.14dy
M+ M+y =r selectr(t) =2
dt? dt I ®
OR
Q6) @ Explain MIT Rule for continuous time Model Reference Adaptive
Control (MRAC) scheme with reference to 1% order system. [8]
b) Explain Model Reference Adaptive Control using Lyapunov approach
for stability analysis of continuous time system. [8]
SECTION - Il
Q7) @ In Sef-Tuning Regulator (STR) following input output data has been
obtained from real plant. [12]
Time (t) Input data [u(t)] Output data [y(1)]
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 &(t) is error signal.
b)  Write short note on Indirect Self Tuning Regulator. [4]
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OR

Q8) @ Write short note on : [12]
1)  Continuous time self tuners.
i) Linear quadratic Self Tuning Regulator.

b) With the help of neat diagram explain different element of Self Tuning
Regulator. [4]

Q9) Explainfollowing industrial adaptive controllers with reference to parameter
estimation, control design, prior information & industrial experiences.[18]
d 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]

Q1l)a) Obtain the control law that minimizes the performance index [8]

J= [ (x +u?)dtfor the system.
0

o ol

using reduced matrix Riccati eq"
b) Stateeq'sare [8]

&H_lz :ﬂ&Hﬂ[u]

y=k olm

X
determined feedback gain matrix for a system & desired pole locations
at -50, —50.
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OR

Q12)Consider the plant [16]
ax
dt |_ 1 0| % N 1 J
-1 2% ]| |0
dt

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 asto minimize.

1=
J:§£ (X"Qx+ u" Ru it

check that the resulting overall system is stable.

o
o
o
%
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P1119
[3864] - 338

B.E. CHEMICAL
INDUSTRIAL HAZARDS & SAFETY
(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 -1

Q1) a) Discuss the importance of ingredients of successful safety program and
Draw a neat sketch of the same. [8]

b) Explain about role of computers & softwares in Industrial safety.  [8]
OR
02) Describe in detail about [16]
a) FAR.
b) OSHA incidence rate.
03) a) Discuss the importance of Industrial Hygiene in Chemical Industries.[9]

b) Discuss the evaluation of worker’s exposure to dust. [9]
OR
04) a) Focus on Govt. Regulations related to Industrial safety. [8]
b) Determine the TLV for uniform mixture of dust containing. [10]
Dust Concentration,wt% TLV in ppcf
A 65 25
B 30 2.7

P.T.O.



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

& specific application. [8]
OR
06) Write short notes on [16]
a) BLEVE.
b) Fire Triangle.
SECTION - 11
Q7) Explain about the design to prevent fires & explosions and discuss about the
explosion proof equipments & instruments [16]
OR

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

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

09) Give the importance of [16]
a) HAZOP study.
b) Probability theory for Risk assessment.
OR
Q10)Discuss in detail about. [16]
a) Risk assessment.

b) Revealed & Unrevealed failure.

Q11)Write short notes on [18]
a) Emergency shutdown system.
b) Hazard model & Risk data.
OR
Q12)Write short notes on [18]
a) Tackling of disasters.
b) Safety Auditin chemical Laboratories.
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P1120
[3864] - 340

B.E.(Chemical)
FUEL CELL TECHNOLOGY
(2003 Course) (409348) (Elective - II)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Use two separate answer sheets for writing the answers to the two sections.
2)  Draw schematics wherever necessary.
3) Assume suitable data,wherever necessary.
4)  Write the chemical reactions wherever necessary.

5) All questions are compulsory.

SECTION -1

Q1) Differentiate among PEM, phosphoric acid, molten carbonate and solid oxide
fuel cells, based on their operating conditions and materials of construction

of different components. [16]

OR

02) a) Delineate the salient features of hydrogen storage for fuel cell. [8]
b) Explain schematically the working principle of Molten Carbonate Fuel

Cell (MCFC). [8]

03) a) In a typical SOFC, current density of 10A/m?is obtained when pure
hydrogen is fed at the pressure of 2 atm. Inside the fuel cell, total pressure

of gases on anodic side is observed to be 2.5 atm. The air is supplied at

1.5 atm. The cell is operated at 900°C. The diffusivities of hydrogen,

oxygen and water vapor are 95, 70 and 55 C/s.m?.atm. Calculate
concentration overpotentials across anode and cathode. [9]

b) Calculate fuel utilization factor, air ratio, power output and fuel efficiency
of SOFC using the given data. [9]

Average current density = 10 A/m?

P.T.O.



Active anode surface area = 0.2 m?
Fuel flow rate =20 mole/hr
Fuel composition = hydrogen - 85%, carbon monoxide - 15%
Air flow rate = 15 mole/hr
