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[4164] - 117
B.E. (Electronics)

DIGITAL IMAGE PROCESSING

(2003 Pattern) (Elective - IT) (Sem. - II)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates :-
1) Answer 3 questions from Section I and 3 questions from Section I1.
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) With the help of illustration explain Mach band effect and simultaneous

contrast. [8]
b) What are the steps in image digitization? Explain image quantization in
detail. [8]
OR

Q2) a) With the help of block diagram explain the fundamental steps in Digital
Image Processing. [8]
b) Give pictorial representation of pixel relationships. [6]
c) Define: [2]

i) MTF

i)  Profile of Image

Q3) a) Give the equation of 2D FFT. What are the properties of 2D DFT?

Explain in detail. [10]
b) For the given 2 x 2 image K find DCT and show that DCT preserves
signal energy. [8]
K=22
12
OR

PT.O.



04) 2)

b)

05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)

b)

With reference to HSI color model explain how RGB can be converted
to HSI and vice-versa. [8]

Explain Walsh Transform in detail. [10]

Explain image histogram with the help of an example. What are the
applications of Histogram. [8]

Explain: [8]
i)  Image subtraction
i)  Averaging filter in spatial domain.

OR

Define High Pass filter in frequency domain. Differentiate between
Butterworth High pass and Gaussian High Pass filter. [8]

Compute the median value of the four marked pixels (marked by a*)
shown in figure using 3 x 3 mask. [8]

18 22 33 25 32 2
F(m,n) = 34 128+ 24« 172 26* 2
2 19 32 31 28 2

SECTION - 11

With the help of neat block diagram explain Lossy Predictive Coding.[10]

Find the set of codewords and average word length using Huffman coding

scheme for a set of gray levels with probabilities given below. [8]
Input Gl| G2 | G3 G4 G5 G6 G7 | G8
Probability | 0.03 { 0.05 [ 0.02 | 0.15 |[0.05 | 0.15 | 0.25 | 0.3

OR

With the help of block diagram explain Transform coding. What are its

advantages over spatial coding? [10]

Explain RLC coding and arithmetic coding with examples. [8]
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Q9) a)

b)

Q10)a)
b)

Q11)a)
b)

012)a)

b)

Given 10 x 10 image I, perform dilation using structuring element J given
as follows

O 0O0O0OOOOO0OQO0GQ
O 0O0O0OOOOO0OQO0GQ
0011111100
0011111100
= 0011001100
0011001100
0011111100 [8]
0011111100
O 0O0O0OOOOO0OOQO0OGQ
O 0O0O0OOOOO0OOQO0OGQ
J=11
11
Find the expression for the signatures of following boundaries and plot
the signatures. . [8]
i)  Square
i)  Equilateral Triangle
OR
What is skeletonization? Give its algorithm. [8]

What is thresholding? What is the role of illumination in thresholding?[8]

Give the basic model of the image degradation/Restoration Process.[8]

What are the features extracted for fingerprint recognition? Explain the

recognition process. [8]
OR

Define the following noise density functions : [8]

1)  Gaussian noise

i)  Rayleighnoise

i) Erlang noise

iv) Uniform noise

Explain one spatial filter for restoration in the presence of noise. [8]
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[4164] - 142

B.E. (Instrumentation)
PROJECT ENGINEERING & MANAGEMENT

(1997 & 2008 Course) (406262)

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

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

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

5) All question are compulsory.

SECTION - 1

Q1) a) What is the project statement? Elaborate the role of project team in

forming. [8]
b) Whatis line organization structure, structure, Explain in detail? Draw an
organizational structure for any consultation firm. [10]
OR
02) a) Explain various organizational structures in detail. [10]

b)  Write a short note on multiagency interaction involved in project.  [6]

c) Whatis project management? [2]

Q3) a) Prepare Technical specification sheet in s-20 format. [8]
i)  Magnetic flow meter

ii)  Differential pressure instrument

b) What si P&ID.? Draw the P&ID for fractionators. [8]
OR
04) a) Explain with suitable example scope of material balance sheet. [8]

b) Mention the standards used in instrumentation project. Explain one. Also
explain the method of tagging and its importance. [8]

PT.O.



05) a)
b)

Q6) 2)
b)

Q7) a)
b)

08) a)
b)

09) 2)
b)

Q10)a)
b)

011)a)
b)

012)a)

b)

Write the selection criteria for cables with respect to application.  [8]

Explain the importance of installation sketches. Draw an installation sketch

for differential pressure sensing flow transmitter. [8]
OR
What is BOM and MBOM? Write its importance. [8]
What is loop wiring diagram explain with neat diagram? [6]
SECTION - 11

What is FAT, SAT & CAT? Prepare a FAT for control panel. [12]
Give the classification of CAT cable. Also state its applications. [6]

OR
List and explain the documents required during construction activity.[12]
What is Tendering? Explain it in detail. [6]

What is Intelligent operator Interface? Explain its features in detail. [8]

Design a control panel for Boiler assuming 3 element drum level control

and air-fuel ratio control. [8]
OR

Explain the inspection Procedure for Pneumatic Control Panel. [8]

Explain breakfront of control panel with neat sketch. Write advantages

and disadvantages of using it. [8]

What is PERT? Explain it with example. [6]

Write Notes : [10]

i)  Project specifications
i)  Pricing process in brief.
OR

List out various documents involved in project management. Explain
SOW and WBS in detail. [10]

What are different softwares used in project management? Explain any
one in detail. [6]
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[4164] - 199

B.E. (Chemical Engineering)
PIPING DESIGN & ENGINEERING

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

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) Assume suitable data, if necessary.

SECTION - 1

Q1) a) 0.75 liter per minute of ethyl alcohol flows a 20 °C through a 15 mm
diameter 10 m long stainless steel drawn tubing (k= 1.64 x 10°m). The
kinematic viscosity of the fluid at 20 °C is 1.77 x 10°° m?%s. Determine

the head loss and power consumption. Specific gravity of ethyl alcohol
is 0.79. 8]

b) Explain the following terms : [8]
i)  Pipe Sizing
i) Economic velocity
OR

02) a) Derive the following, AQ =% [8]

b) A pipe 50 mm diameter is 6 m long and the velocity of flow of water in
the pipe is 2.4 m/s. What loss of head and the corresponding power
would be saved if the central 2 m length of pipe was replaced by 75 mm
diameter pipe, the change of section being sudden? Take = 0.04 for the
pipes of both diameters. [8]

03) a) Explainin detail the following types of flanges [6]
i)  Threaded Flange
ii)  Orifice Flange

PT.O.



b)

04) a)

b)

05) a)

b)
06) a)

b)

Q7) a)

b)

08) a)

b)

09) 2)
b)

List out the major standards providing engineering bodies in piping?
Explain most Commonly used piping components and their dimensional
standards? [10]

OR

Discuss the various types of gasket according to ASME B16.5 and
B16.47 for flanges? [8]

What are the desirable properties of piping materials for low temperature
and high temperature services? [8]

Describe the construction and principle of operation for the following
types of valve actuators : [10]

i)  Pneumatic

i)  Hydraulic

iii) Solenoid

Discuss the sizing of pressure relief valves for gas or vapor based on the

ideal gas law? [8]
OR
What are the steps followed during sizing of control valve? [10]
State and explain two major types of rupture discs made of ductile
metal? [8]
SECTION - 11

Explain the different types of two phase flow system with suitable model

equations? [8]
Explain the correct piping arrangement with the help of submergence
laws for centrifugal pump? [8]
OR
Explain the detailed description of design principles and line sizing for
vacuum pipelines? [8]
Discuss steam pipe sizing based on flowrate and maximum velocity of
the steam or pressure drop? [8]
Explain the types of plot plan and their advantages? [8]
Which are the factors considered when the designer is locating equipment
in the plot plan? [10]
OR
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Q10)a) Discuss in detail the typical layout considerations for storage tanks?[10]
b) Explain the various considerations involved in pipe rack design? [8]
Ql11)a) Discussthe responsibilities if piping engineer? [8]
b) What are the most common insulation material classifications to the
industrial and commercial piping industry? [8]
OR
Q12)Write short notes on : [16]
a) Hot & cold insulation in piping.
b) High alloy steel & its usage in piping.
c) List of documents for preparation of layout for a process plant.
d) Critical thickness of insulation.
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[4164] - 30

B.E. (Mechanical Engineering)

COSTING AND COST CONTROL

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

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

1) Answer any one question from each unit.

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 allowed.

6) Assume suitable data, if necessary.

SECTION - 1
Unit-1
Q1) a) Distinguish between financial accounting and cost accounting? [6]
b) What are the limitations of financial accounting? [4]
c) Distinguish between : [6]

i)  Prime cost and conversion cost.

i)  Controllable and uncontrollable cost.

OR

Q2) a) Distinguish between direct labor and indirect labor cost? Give four
examples of indirect labor that may arise in factory? [8]

b) Discuss the various costs used in decision making and explain their
characteristics. [8]

Unit - 11

03) a) Elucidate the meaning and formulation of “Product cost” for the purpose
of income measurement and determination of financial position. [8]

b) Explain the following with examples. [8]

i)  Expired cost and unexpired cost.
i)  Direct material cost and indirect material cost.
OR

PT.O.



04) 2)

b)

05) a)

b)

Q6) 2)

b)

M/s XYZ Ltd. are the manufacturers of moon-light torches. The
following data relate to manufacture of torches during the month of

March 1991 : [12]
Raw material consumed : Rs. 20,000

Direct wages : Rs. 12,000

Machine-hour worked : 9,500 hours

Machine-hour rate :Rs. 2

Office overheads : 20% of work cost

Selling overheads : Rs. 0.50 per unit

Units produced 20,000

Units sold : 18,000 @ Rs. 5 per unit

Prepare cost sheet showing the cost and the profit per unit and the total
profit earned.

Distinguish between cost control and cost reduction. [4]

Unit- 111

Overhead costs are usually classified according to variability. What are
the necessities for such classification and what purpose do such
classification serve? [10]

Distinguish between cost allocation, cost apportionment and cost
absorption? [8]

OR

Distinguish between ‘standard costing system’ and ‘budgetary
control’? [6]

Discuss briefly the use of standard costs in the following management
activities : [6]

i)  cost reductions
i) operating performance
iii) product pricing decisions

What are the different types of labor variances? How are they
calculated? [6]
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Q7) a)
b)

08) a)

b)

09) a)

b)

Q10)2)

b)

SECTION - 11
Unit-1V

What are joint costs? What problems are created by joint costs?  [8]

Explain the various bases available for apportionment of joint costs to
joint products? [8]

OR
State whether the following statements are True of False (4]
i)  Process costing is suitable for chemical factories.
i) Normal loss is absorbed in good units in process costing.
iii) The main product of one industry may be the by-product in another.

iv) Raw material costs are always post-separation costs.

Discuss the distinguishing features of process costing system? [6]
Explain the procedure of accounting for by-products? [6]
Unit-V

Explain the terms ‘Margin of Safety’ and ‘Angle of incidence’ in break
even analysis. [1lustrate your answer graphically? [8]

The profit/volume ratio of Escorts Ltd. is 50% and the margin of safety
is 40%. Calculate the net profit and the break even point if sales volume

is Rs. 10,00,000. [10]
OR

Discuss the following terms in relation to marginal costing : [6]

i)  Key factor i) P/Vratio

The following data is given : [12]

Fixed expenses = Rs. 1,00,000;

Variable expenses = Rs. 10 per unit;

Selling price = Rs. 15 per unit

Evaluate the number of units to be manufactured and sold

i)  To Break even i) To earn a profit of Rs. 10,000

What additional units be necessary to increase the above profit by
Rs. 50007
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Ql11)a)

b)

Q12)a)

b)

Unit - VI

What is a cost driver? What is the role of cost driver in tracing costs to

products? [5]

What is Activity Based Costing? Explain its significance? [6]

Explain the meaning of a business budget? How does it serve as an

instrument of control? [5]
OR

Write short note on : [9]

i)  Material usage variance
i)  Overhead variance
iii) Sales variance

Explain in brief the ‘two variance analysis’ of factory overheads.  [7]
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[4164] - 50-A
B.E. (Mechanical) (Mechanical S/W)

NON - CONVENTIONAL ENERGY SOURCES

(Sem. - IT) (2003 Pattern) (Elective - I1I)

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

1)
2)
3)
4)
3)

01) a)

b)

Q2) a)

b)

Answer 3 questions from Section - I and 3 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 Chart, electronic pocket
calculator and steam tables is allowed.

SECTION - I

Discuss the merits and demerits of alternative energy sources over the
currently used energy sources. [8]

Define Beam & Diffuse radiation. What is Local Apparent Time and why
it is different than standard time observed on a clock. Give the equation
for Local Apparent Time. [9]

OR

Define Altitude angle, Surface Azimuth angle, Solar azimuth angle, Hour
angle. Calculate the angle made by beam radiation with the normal to a
flat-plate collector on December 1 at 0900 h (local apparent time). The
collector is located in New Delhi (28°35°N, 77°12°E), and is tilted at
angle of 36° with the horizontal and is pointing due south. [9]

Explain the working of Radiation Pyranometer with neat sketch. [8]

03) Explain the working of conventional liquid flat plate collector with neat sketch.
Give the energy balance for the absorber plate and define the instantaneous
collector efficiency. Explain briefly the various loss coefficients. [17]

OR

PT.O.



04) a) Discuss in brief the applications of solar air heating. [6]

b) Whatis the significance of selective surface used in flat plate collectors?
Enlist some selective surfaces. [4]

c) Why collector heat removal factor important in the model for flat plate
collector ? [7]

05) a) Write the limitations of flat plate collectors and advantages of
concentrating solar collectors. State the different types of concentrator

used. [8]
b) Explain the working of solar pond and effect of various parameters on
its performance. [8]
OR
Q6) Write short notes on : [16]

a) Solarstill
b) Heliostats
c) Materials for concentrators and reflecting surfaces

d) Pyrheliometer

SECTION - 11

Q7) What is the basic principle of solar photovoltaic (PV) power generation?
What are the main elements of a PV system? What are the advantages and
disadvantages of photovoltaic solar energy conversion? [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) Explain the features of geothermal energy, its application, advantages and

disadvantages. [17]
OR
Q10)a) What is the basic principle of ocean thermal energy conversion
(OTECQ). [4]
b) Explain how we get the energy from tides? [6]
c) Whatis fuel cell? Explain the principle of operation of fuel cell. [7]
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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.
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[4164]-50 - A 3



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

P1800 [Total No. of Pages : 2
[4164] - 278

B.E. (IT)
SYSTEM OPERATION AND MAINTENANCE

(2003 Pattern) (Sem. - II)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

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

2)  From section I answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 and answer Q.7 or Q.8,
0.90r Q.10, Q.11 or Q.12.

3)  Neat diagrams must be drawn wherever necessary.

4)  Figures to the right indicate full marks.

SECTION -1

Q1) a) Classify telecom service providers. [5]
b) With a neat diagram explain the organizational structure of an average
telecom service provider. [5]

c) Explain the service delivery cycle with a neat diagram. [8]

OR

Q2) a) Write a short note on ‘network operational management’. [9]
b) List the key features of the following: [9]

i)  Customer care and billing process.
ii))  Order processing and provisioning process.

03) a) Explain the concept of local number portability. [8]
b) Explain the following in short: [2x4=8]
i)  Switched Virtual circuits
ii)) Semi permanent Virtual circuits

OR
04) a) Whatis LDAP? Explain its features and limitations in short. [8]
b)  With the reference of SNMP protocol explain the following. [8]
i)  Traditional SNMP manage

i) RMON

PTO.



05) a)
b)

Q6) a)

b)

Q7) a)

b)
08) a)
b)

09) a)
b)
Q10)2)
b)
Ql11)a)
b)

Q12)a)
b)

With a neat diagram explain MPLS. [8]
Explain in detail web switching. [8]
OR

What are the sources of information of IP billing? List the challenges and
solutions in IP billing. [8]
Explain in short [8]
i) WAP i) B2C

iii) GPS iv) Non source routing

SECTION - 11

What is SLA? List some service dependent and service independent

metrics. [9]

Customer care is a typical front office function explain. [9]
OR

Explain ATM and ISDN. [12]

List the website design considerations for a service provider’s website.

[6]

Write a note on common information model. [8]
List the strengths and weaknesses of SNMP based management services.

8]

OR
Explain the significance of periodic security audit for a telecommunication
service provider. [8]
Draw a neat diagram of generic architecture of micro payment. [8]

How a service provider highlights gaps in the business process, tools,

standards and human resource? Explain it in short. [8]
Explain internet billing process in short. [8]
OR
Write a job profile of a typical network operation manager. [8]
Draw a neat diagram of the architecture for business data collection,
processing and distribution. [8]
L] ]
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[Total No. of Pages : 3
[4164] - 53
B.E. (Production) (Common to Prod. S/W)

MANUFACTURING AUTOMATION AND CONTROL

(2003 Pattern) (Sem. - 1)

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

1)
2)
3)
4)
5)

6)

Ql) a)

b)

Q2) a)

b)

Answer any 3 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|
Explain with neat sketch the radial piston pump and also derive an
expression for its flow. [6]

For a 100 kN press tool weight 5kN. Calculate the pressure required for
pressing operation if bore diameter of cylinder is 80 mm, rod area is 60

mm and counter balance valve is used in circuit. [6]
Explain with neat sketch basic principles of Hydraulics. [6]
OR

A pump has a displacement of 20 cm? rev. is driven at 1440 rpm and
120 bars. The volumetric efficiency is 0.90 and overall efficiency is 0.8.
Calculate: [6]

i)  Pump delivery in liters per minute.
i)  The input power at pump shaft in KW.
i)  Drive torque at pump shaft.

Explain with neat sketch flow dividers. [6]
Explain with neat sketch, the working of unloading valve and draw typical
circuit showing its application. [6]

P.T.O.



Q3) a)

Q4) a)

Q5) a)

Q6) a)

Q7) a)

Q8) a)

[4164] - 53

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

from the intensifier. [6]

Explain with neat sketch cylinder synchronizing. [6]

Discuss accumulators and intensifiers used hydraulics. [4]
OR

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

2 : 1 ratio of piston area to piston rod ratio. [10]
Explain with neat sketch the hydraulic circuit to maintain constant feed
rate with variation in load. [6]

Explain with neat sketch the construction and working principle of

pressure regulator. [6]
Draw a pneumatic circuit showing the application of Quick Exhaust valve
and explain its working. [6]
Discuss the air treatment process in pneumatics system. [4]
OR
Draw & explain the working of a pneumatic circuit to actuate the two
cylinders in the sequence A* B* B A’ [8]
Discuss with suitable example electro pneumatics. [8]
SECTION - 1l
Sketch the general architecture of microprocessor and explain the internal
operation & registers of 8085 microprocessor. [10]
Explain with suitable example computer process control system & its
components. [8]
OR
Explain with block diagram microcontroller and briefly discuss the factors
for selecting microcontroller. [8]



b)

Q9) a)

b)

Q10) a)

b)
Q11) a)

b)
c)

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

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

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

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

/e €TYOV

)

o

-3 -

Fig.|

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

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

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

Q12) Write short notes on : [16]

a)
b)
c)
d)
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Automated warehouse.
Industrial robots.

Low cost automation.
Design for assembly.
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[4164] - 60
B.E. (Production Engineering)

PROCESS PLANNING AND TOOL SELECTION

(2003 Pattern) (Sem. - 11)

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

1)
2)
3)
4)
5)
6)

Ql) a)

b)

Q2) a)
b)

Q3) a)

Q4) a)

Answer any 3 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.

Assume suitable data, if necessary.

Use of electronic pocket calculator is allowed.

SECTION - 1|
“What is process? Explain with a neat line diagram how the Manufacturing
processes are classified? [8]
Define the following terms : [8]

I)  Partand work - piece.

i)  Equipmentand tooling.

i)  Operation and routing.

Iv) Specification and dimensions.

OR
List the main responsibilities of process engineer. [8]
What are the considerations for manufacturing and assembly operation
while designing a product. [8]
What are the two methods of dimensioning? Which method is normally
preferred and why? [8]
What is a datum? What is the advantage of using datum? Is it always
possible to establish a physical datum? Explain. [8]
OR
What is meant by geometry of form? Define the followings :- [8]
i)  Flatness,
i)  Straightness,
i)  Angularity,

Iv) Concentricity.
P.T.O.



Q5) a)

Q6) a)

Q7) a)

Q8) a)

Q9) a)

Q10) a)
b)

What is the purpose of grouping the related surfaces or areas? Explain. [8]

What do you mean by selective assembly? Explain the three general

types of fits with appropriate examples? [9]
What causes work - piece variations? What are the variables which
interface with work - piece control? [9]
OR
What are the design and process tolerance stack? Explain with suitable
example. List the problems incurred due to tolerance stack. [9]
What are the rules for locating long cylinder and short cylinder? Explain
with neat diagram. [9]
SECTION - 1l
Discuss various factors affecting on selection of tooling. [8]
Differentiate between general purpose machine (GPM) and special
purpose machine (SPM). List any four GPM’s. [8]
OR

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

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

Explain in detail the steps involved in variant process planning. List CAPP
software packages used in manufacturing industry. [8]
How are the critical areas on a work - piece generally identified? Distinguish
between product critical areas and process critical areas. Which is most

likely to occur in operation sequence? [8]
OR

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

Describe the steps of the engineering approach to selecting and planning

a process. [8]

Q11) A precision Engineering Company have won a contract to manufacture 5000
units of acomponent as shown in figurel., with a view to repeat orders every
two months. The holes are to be produced on a manual drill press and have
to ensure required accuracy and repeatability. Prepare a process sheet for a
component to have a minimum cost per piece. [18]
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Fig. 1. Machined Component.

All dimensions are in mm.
General tolerance + 0.1 unless otherwise stated.
Quantity | Material Scale
5000 Mild Steel 1:1

OR

Q12) The part drawing shown in fig. 2, shows a flanged component is to be
manufacture in batches of size 500, at an intervals of two weeks. Prepare the
process sheet containing manufacturing plan with operation sequence,
equipments, tooling, process parameters and cycle time per piece.  [18]
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All dimensions are in mm.
General tolerance # 0.5 unless otherwise stated.

Quantity | Material Scale

500 Cast Iron 1:1
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B.E. (Production Engineering)
CAD/CAM/CIM
(2003 Pattern) (Sem. - I1)
Time :3 Hours] [Max. Marks :100
Instructions to the candidates:-
1)  Attempt one question of each unit from Section - | and Section - I1.
2) Answer to the questions should be written on separate books.
3) Draw neat diagrams wherever necessary.
4)  Assume suitable data if required.
SECTION - 1|
Unit - |
Q1) a) Perform the following transformation if the coordinates of vertices of
triangle are A(2,2), B(6,2), C(4,6) the transformation in sequence are
I)  Scaling by 2 units in X and Y direction.
i) Rotate by 30 degree anticlockwise about A, [8]
b) Explain image creation techniques in cad [8]
OR
Q2) a) Explaindifferent surface entities. [6]
b) Aline XY with end points X(2,2) and Y(5,5) find new co-ordinates of a
line for following transformation
)  Translate X 2 unitand Y 3 unit,
i) Scalein X and Y direction by 2,
i) Rotate by 45 degree in CCW,
Iv) Reflection about origin. [10]
Unit - 1l
Q3) a) Whytool presetting is required for CNC? Explain the set up with sketch. [6]
b) Explain different layouts in FMS. [6]
c) Explain sub routine and Do loop used in CNC programming. [6]
OR

P.T.O.



Q4) a)

b)

Q5) a)
b)

Q6) a)
b)

Q7) a)

Q8) a)

Q9) a)

Write a note on [8]
[) automated factory,

i)  CANQ.
Write a CNC program in G and M code for a part as shown in fig No.1.
Also write a remark for each block. [10]
Aho(ei
& 10

.

¢
€

= ’ E2) NPRT=an]

Unit - 11
Explain different phases in ERP. [8]
Explain basic data required to prepare a CIM database. [8]

OR
Explain different robot configuration. [8]
Explain any two manufacturing module in MRP - 11. [8]
SECTION - 1l

Unit- 1V
Why is RP used? Give the details of any one RP process. [8]
Compare steriolithography RP with selective sintering. [7]

OR

Explain basic methodology for getting a product through 3D printing
process? [8]
Explain with neat sketch fused deposition RP. State its advantages,
limitations. [7]

Unit - V
Explain optiz coding system. [8]
Explain different steps to be followed for solving truss problem using
FEA. [6]
Explain with suitable example the use of production flow analysis for
cell formation. [6]
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OR

Q10) a) A stepped bar is made of two materials joined together as shown in
following figure no.2. The bar is subjected to an axial pull of 20kN.
Determine the displacement, reaction force at support, stress of each of

the section using a 1D spar element. [14]
4
/]
% A2
4 Al +—
o F = 15KN
1
g — - 40 |
Al =70 mm? E1 =200 GPa A2 =35 mm?, E2 = 120 GPa.
b) Explain mesh generation and model building in FEA. [6]
Unit - VI
Q11) Write short note on [15]
a) Rapid product development,
b) QFD,
c) Enterprise optimization.
OR
Q12) a) Explain ESPRIT Model in brief. [8]
b) Explain NIST - AMRF Hierarchical model. [7]
(2 X X
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[4164] - 63
B.E. (Production)

ERGONOMICS AND HUMAN FACTORS IN ENGINEERING

(2003 Pattern) (Elective - I1) (Sem. - I1)

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

1)

Ql) a)

Q2) a)

Q3) a)

Q4) a)

b)

Answer 3 questions from Section | and 3 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.

Assume suitable data, if necessary.

SECTION - |
Explain the basis of ergonomic problem identification. [8]
What are Human Machine systems? Explain its types and characteristics.[10]
OR
Explain the Lumbar Lordosis Principle used in seat design. [6]
Explain Work & Rest cycle. [6]
Explain the criterion for safe MMH Task design. [6]
What is Anthropometry and explain principles used in application of
Anthropometric data. [8]
Explain the considerations in designing a seated workplace. [8]
OR
Explain different types of anthropometric dimensions and describe the
concept of percentiles used in anthropometric data. [8]
What are the requirements for designing safe product? [8]

Q5) Explainarrangement of following components at work place (any FOUR)[16]

3)
b)
c)
d)
€)
f)

Visual displays

Control on panels

Hand controls.

Two hand controls.

Foot controls.

Controls that require force.

P.T.O.



OR

Q6) Write short note on (any TWO). [16]
a) Hand tool design.
b) Functions of controls.
c) Concept of visibility.
d) Location of controls in work place.
SECTION - 1
Q7) a) Write anote on different hot temperature indices. [9]
b) Differentiate between Discomfort glare & Disability glare. [9]
OR
Q8) a) What are the effects of excessive noise levels. What are the techniques
of noise reduction. [9]
b) Explain the physiological effects of heat & cold. Explain its remedies.[9]
Q9) a) Discuss the effect of lighting on elderly? Explain its any two effects of
heat on human performance. [12]
b) Explain the significance of warnings in brief. [4]
OR
Q10) a) Explain the term Accident. Explain its relationship with human errors. [8]
b) Explain perception of risk & describe risk evaluation process. [8]
Q11) a) Explain MOST and its types in brief. [8]
b) Explain the various considerations used in MTM 1 [8]
OR
Q12) Explain the following PMTS (Predetermined Motion Time Analysis) Determine
the variants & stability of each. [16]
a) Work factor system.

b)

Method Time measurement.

000

[4164]-63 2



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

P1200 [Total No. of Pages : 2
[4164] - 64
B.E. (Production)
ADVANCED MATERIAL PROCESSING
(Elective - 11) (2003 Pattern) (Sem. - I1)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:
1)  Attempt one question of each unit from Section - | and Section - I1.
2) Answer to the sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.

SECTION - 1|
Unit-1
Q1) a) Explain the concept of hard turning process and compare it with
conventional turning process. [8]
b) Explain the chip morphology in High speed machining. [8]
OR
Q2) a) Explainthe ultrasonic vibration assisted machining. [8]
b) Explain the development of tool geometry for insert. [8]
Unit - 11
Q3) a) State the requirement of dielectric fluid used in EDM? Explain metal
removal in EDM. [8]
b) Explain with neat sketch thermal energy process. [8]
OR

Q4) a) For a Rc Ckt adjusted for maximum power supply, following details
available, Resistance R = 380 Ohm, Capacitance C = 50 microfarad,
Supply voltage = 80 V. Calculate charging current, at the Instant when
the Ckt is switch on, frequency of discharge. [8]

b) Explain photochemical machining. [8]

P.T.O.



Unit - 111

Q5) a) Whatis ring rolling operation? Classify them and state their advantages
and limitations. [9]
b) Explain in brief the process consideration in Isothermal forging for the
processing of a shaft? [9]
OR
Q6) a) Compare orbital forging with radial forging. [9]
b) Explain the concept of powder forging? Write its advantages, limitations
and applications. [9]
SECTION - 1
Unit- 1V
Q7) a) Explain with neat sketch continuous casting process. [8]
b) Explain with neat sketch a reciprocating mould process. [8]
OR
Q8) a) Explain suitable process for casting of brass. [8]
b) State and explain controlling parameters in injection casting process?[8]
Unit - V
Q9) a) Explain with neat sketch transfer moulding for plastic component. [8]
b) Explain different methods for plastic printing. [8]
OR
Q10) a) Explain with neat sketch for process of ceramic pats. [8]
b) Suggest and explain a suitable process for following [8]
i) Bucket,
i)  Dish.
Unit-VI
Q11) a) Explain factor consideration for surface cleaning and coating. [9]
b) Explain steps in MEMS. [9]
OR
Q12) Write notes on following : [18]
a) Ceramic coating,
b) Electro plating,
c) LIGA.
(XX X4
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B.E. (Production Engg.)
ADVANCED PRODUCTION TECHNOLOGY
(Elective - 11) (2003 Pattern) (Sem. - I1)

Time :3 Hours] [Max. Marks :100

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

SECTION - 1|

Unit-1
Q1) a) Explain the basic frame work of TPS. [8]
b) Explain the features of Toyota Production system. [8]

OR

Q2) a) Explain how to shorten the lead times in TPS. [8]
b) Ilustrate a JIT system with the help of neat block diagram. [8]

Unit - 11

Q3) a) Explainthe importance of benchmarking in manufacturing system. [8]
b) What is Business process reengineering? Compare it with reverse

engineering. [9]
OR

Q4) a) Whatis mean by bottlenecks in operation? Explain how to identified and
its effect on production. [9]

b) Explain the different ways to measure performance of manufacturing
system. [8]

Unit - 111

Q5) a) Explain performance objective productivity concept. [8]
b) Explain with suitable example the productivity measurement in a small
industry. [9]

P.T.O.



OR
Q6) a) Describe the various factors for productivity improvement in medium

scale industries. [9]
b) What is MBO? Explain steps in MBO. [8]
SECTION - 1
Unit - IV
Q7) a) Explainsimulation methodology applicable to manufacturing? [9]
b) Explain Al knowledge based expert system. [8]
OR
Q8) a) WhatisArtificial Intelligence? Explain rulesinit. [8]
b) Explain to create a logical rule for decision making in Al? [9]
Unit - V
Q9) a) Explain methodology for system design in engineering? [8]
b) Explain the concept of design based on characteristics attributes.  [8]
OR
Q10) Explain in brief the characteristics matrix with a suitable example. [16]
Unit-VI
Q11) a) Explainthe term technology and important characteristics of technology
management. [9]
b) Explain the role of government in technology development. [8]
OR
Q12) a) Explain the impact of technology on society and business. [9]
b) Explain the concept of technology diffusion. [8]
(XXX
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B.E. (Production Sandwich)
MECHATRONICS & ROBOTICS
(2003 Pattern) (Sem. I)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-

Q1)

Q2)

Q3)

1)
2)
3)
4)

a)

b)

b)

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

Neat diagrams must be drawn wherever necessary.

Assume suitable data if necessary.

SECTION -1

With a help of neat block diagram; differentiate clearly between closed
loop control system and open loop control system. State advantages
and limitations of each. [9]

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

OR

State and explain the signal conditioning processes. [6]
Discuss the following with neat sketches : [12]
I)  Inverting amplifier.

i)  Summing amplifier.

i) Integrating amplifier.

Explain the following for a Microprocessor : [16]

3)
b)
c)
d)

Assembler
Memory address.
Bus

Instruction Pointer.

OR

P.T.O.



Q4) a) Define [12]
) TTL
i)  CMOS
i) Digital Logic.
Iv) Parity method for Error Detection
b) How does a microcontroller differ from microprocessor? [4]
Q5) a) What is an Instruction set? State and explain any four commonly used
instructions that may be given to a microprocessor. [7]
b) Write a program in assembly language to determine the maximum
Temperature obtained from a list of measured temperatures. [9]
OR
Q6) Explain the following with neat figures : [16]
a) Bidirectional Buffer.
b) Handshaking.
c) Polling and interrupts.
d) Serial interfacing.
SECTION - 1
Q7) a) Explainthe following, with the help of a ladder diagram. [8]
i)  Latching.
i)  Sequencing.
b) Explain any two of the following : [8]
i)  Rotary Encoder.
i)  Seebeck Effect
i) Potentiometers.
Iv) Pneumatic Proximity Sensor.
OR
Q8) a) Draw a ladder diagram for switching ON a motor on pressing a Green
switch and switching OFF after 10 seconds of pressing the Red switch.[8]
b) State and explain a sensor to measure the following : [8]
I)  Fluid Pressure.
i)  Liquid Flow.

i) Temperature.
Iv) Displacement.
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Q9) Compare Pneumatic, Hydraulic and Electrical drives for robotic

applications.State the particular applications of each in Robots. [16]
OR
Q10) State and explain various types of : [16]

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

Q11) a) Define ‘Robot’ and explain clearly the operational features of industrial

robots which make them different from fixed automation. [9]
b) With the help of a neat diagram, explain the basic components of a
typical robotic system. [9]
OR
Q12) Explain the following terms : [18]

a) Work envelope.

b) Spatial Resolution.
c) Degrees of freedom.
d) Roll, pitch, yaw.

e) Compliance.

f) Repeatability.

000
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B.E. (Production / Prod. S/W)

ERGONOMICS AND HUMAN FACTORS IN ENGINEERING

(Sem. - 1) (2003 Pattern) (Elective - I)

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

1)
2)
3)
4)
5)

Ql) a)
b)

Q2) a)

Q3) a)

Q4) a)

b)

Q5) a)
b)

Answer any three questions from each section.

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

Figures to the right indicate full marks.

Assume suitable data, if necessary.

SECTION - |

Write a note on Luminance Ratio. [6]
What are Human Machine systems? Explain its types and characteristics.
[12]

OR
What is ergonomics and what are the doctrines. [6]
Explain Work & Rest cycle. [6]
What are the various study areas of ergonomics. [6]
Explain static and dynamic dimensions. [8]
Explain the considerations in designing a seated workplace. [8]

OR
Explain various anthropometric dimensions required for designing of an
umbrella. [8]
What are the requirements for designing safe product? [8]
Explain the principles of arranging components. [8]
Explain the Multifunction Hand Controls. [8]

OR

P.T.O.



Q6) Write short note on (any TWO). [16]

a)
b)

c)
d)

Q7) a)
b)

Q8) a)
b)
Q9) a)

b)

Q10) a)
b)
Q11) a)
b)

Q12) a)
b)

[4164] - 68

Hand tool design.

Functions of controls.

Concept of visibility.

Location of controls in work place.

SECTION - 1l
Explain the effect of Noise on human performance. [9]
Differentiate between Discomfort glare & Disability glare. [9]
OR
What are the effects of excessive noise levels. What are the techniques
of noise reduction. [9]

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

Discuss the effect of lighting on elderly? Also elaborate on Lighting for

VDTs. [12]
Explain the significance of warnings in brief. [4]
OR
Explain the requirements for designing a safe product. [8]
Explain photometry in detail. [8]
Explain MOST and its types in brief. [8]
Explain the Mento Factor System in brief. [8]
OR
Differentiate between MTM1, MTM2 and MTM3 [10]
Explain the concept of Therbligs. [6]
XXX X
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B.E. (Production / Prod. S/W)
ADVANCED PRODUCTION TECHNOLOGY
(Elective - 1) (2003 Pattern) (Sem. - 1)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:
1)  Answer three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4)  Assume suitable data if necessary.

SECTION - |
Q1) State the principles of “Toyota production system’. Explain the role of
suppliers in TPS. [18]
OR

Q2) a) Whatisthe KANBAN system? State and explain its types. What factors
determine the quantity of Cards in each bin? [8]
b) Discuss the following in TPS : [10]

I)  Seven types of Wastes.

i)  Root problem Solving.

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

OR
Q4) Explain (any two) : [16]
a) Bottlenecks.

b) Agile Manufacturing.
c) Green Manufacturing.

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

P.T.O.



Q6) a)

State the objectives of Productivity Management. Discuss the Sources

of Productivity Growth. [10]
b) Discuss the steps of productivity improvement. [6]
SECTION - 1l
Q7) a) Explainthe process interaction approach in Simulation. [9]
b) What are the various types of Simulations? Explain. [9]
OR
Q8) Explainthe following for Artificial Intelligence : [18]
a) Knowledge Representation.
b) Planning.
¢) Natural Language Processing.
Q9) a) Whatis feasibility analysis? [16]
b) Why is it carried out?
c) Discuss its advantages.
d) State an example.
OR
Q10) Explain the concept of Product Design based on : [16]
a) Surface Topology.
b) Dimensional Tolerance.
c) Customer References.
Q11) a) What do you mean by Technology? Discuss its levels of development.
[8]
b) State the different factors for surviving the industry in today’s
globalization era. [8]
OR
Q12) a) Compare Technology management with other managements. [8]
b) Explainthe effect of change in technology in recent manufacturing trends.

[8]

000
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B.E. (Electrical Engineering)

POWER SYSTEM OPERATION & CONTROL

(2003 Pattern) (Sem. - 1)

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

1)
2)
3)
4)
5)

Ql) a)
b)

Q2) a)

Q3) a)

Q4) a)

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 and is allowed.

SECTION - 1|
State and derive the swing equation. [8]
Explain steady state stability and transient stability. State the assumption
for transient stability analysis. [8]
OR

Explain the equal area criterion of stability for sudden short circuit on
one of the parallel lines away from line ends (in the middle of a line).
Derive the expression for critical clearing angle. [8]
Explain following terms [8]
i)  Critical Clearing Angle.
i)  Critical Clearing Time.

What is unit commitment? Explain the objective function and various

equality and inequality constraints used for unit commitment of thermal

generating units. [8]

Explain with example, the “priority list” method of unit commitment. [8]
OR

Explain with mathematical formulation, the dynamic programming method
for unit commitment. [8]
Write short note on following [8]
[)  Spinning reserve.

i)  Mustruntime.

i)  Shut down cost

Iv) Start up cost.

P.T.O.



Q5) a)

Explain the concept of ‘Automatic Generation Control’. Explain with
neat block diagram, the proportional plus integral load frequency control

of an isolated power system. [10]
b) Write short note on [8]
I)  Speed governor dead band.
i)  Generator rate constraint.
OR
Q6) a) Withneatblock diagram explain two area load frequency control. Explain
the concept of Area Control Error (ACE). [12]
b) Explain digital load frequency controller. [6]
SECTION - 1l
Q7) a) Explainthe centralized and decentralized control with reference to energy
control center. [8]
b) Explain real time monitoring with functional block diagram. [8]
OR
Q8) Write short note on following. [16]
a) Datalogging unit.
b) Man - machine interface.
c) Remote terminal unit.
d) Tele- metering.
Q9) a) Discuss FACTS controllers used for reactive power control [10]
b) Explain the steady state performance of static VV Ar compensation. [8]
OR
Q10) a) Draw atypical loading capability curve of a generator. Explain the effect of
variation of reactive power on the operation of synchronous generator.[10]
b) Explain the concept of compensation of line. [8]
Q11) a) Explain the concept of following : [8]
i)  Energy banking.
i)  Power pools.
b) Discuss various advantages of interconnected power system. [8]
OR
Q12) Explain: [16]
a) Economy interchange evaluation.
b) Interchange evaluation with unit commitment.
c) Capacity and diversity interchange.

[4164] - 81
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B.E. (Electrical)
UTILIZATION OF ELECTRICAL ENERGY
(2003 Pattern) (Sem. - 1)

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

1)
2)
3)
4)
5)

6)

Ql) a)

Q2) a)

Q3) a)

Answer 3 questions from Section - | and 3 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|
State advantages of electrical heating. [6]
With a neat diagram explain core type induction furnace [6]
With a suitable diagram explain ultrasonic welding. [6]
OR
With a neat diagram explain the working of direct arc furnace. Draw
equivalent circuit of arc furnace. [6]

A resistance oven uses nichrome wire as heating element which operates
on single phase, 220 volt supply with a power rating of 16kW. If
temperature of the element is to be limited to 1170°C and average
temperature of charge is 500°C, find diameter and length of wire. Take
radiating efficiency = 0.57, emissivity = 0.9, resistivity of nichrome =

109 x 10°Q cm [6]

Explain dielectric heating with a suitable diagram. State applications of

dielectric heating. [6]

Explain briefly electroextraction of metals. [8]

With a suitable diagram explain working of water cooler. [8]
OR

P.T.O.



Q4)

Q5)

Q6)

Q7)

Q8)

Q9)

Q10) a)

b)

Q11) a)

b)

Q12) a)

b)

State the principle of anodizing. State the applications of anodising. [8]

Draw electric circuit of refrigerator and explain its working [8]

With a neat diagram explain working of incandescent lamp. [8]

State and elaborate the laws of illumination. [8]
OR

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

Write a short note on LED. [8]

SECTION - 1l

State the advantages of electric traction. [10]

Explain kando system of track electrification. [8]
OR

Explain different current collection systems used in traction. [10]

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

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

The speed - time curve of train consists of :

i)  Uniform acceleration of 6kmphps for 21 sec.

i) Free running time for 10 minutes.

i)  Uniform retardation of 6kmphps for stopping the train

Iv) A stop of 5 minute

Calculate distance between the stations, average speed, schedule speed.[8]

OR
Explain the suitability of DC series motor for traction work. [8]
Explain regenerative braking for DC series motor. [8]

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

OR
With a suitable diagram explain train lighting system. [8]
Compare shunt transition with bridge transirtion. [8]
*640
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B.E. (Electrical)
INDUSTRIAL DRIVES & CONTROL
(2003 Pattern) (Sem. - 1)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates:

1)
2)
3)
4)

01) a)

02) a)

03) a)

b)

04) a)

b)

Answer 3 questions from section - I and 3 questions from section - 1.
Answers to the two sections should be written in separate books.

Neat diagrams must be drawn wherever necessary.

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

SECTION -1

What are advantages of Electric drive? Explain main components used

indrive. [8]

What are different torque components? Explain with their characteristics. [8]
OR

What is load equalization? What are reasons for using load equalization. [8]

A drive has following equations for motor and load torques :

T=01+ 2Wm) and T, =3+Jwm
Obtain the equilibrium points and determine their steady state stability. [8]

Explain advantages of electrical breaking. Explain different methods used
for breaking. [8]

A230V, 870 rpm and 100 A d.c. separately excited motor has an armature

resistance of 0.05 €. It is coupled to an overhauling load with a torque
of 400 N-m. Determine the speed at which motor can hold the load by

regenerative breaking. [8]
OR

Explain de dynamic breaking applied to 3 phase Induction motor. Draw

speed torque characteristic. [8]

Explain plugging of dc motor along with speed torque characteristics.

8]
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05) a)

b)

06) a)

Q7) a)

08) a)

09) a)

b)

Draw circuit diagram of 1 phase fully controlled converter fed dc shunt

motor drive. Draw switching pulses, output voltage and current waveform.
[10]

A200V, 875 rpm, 150 A separately excited dc motor is fed from a single

phase fully controlled rectifier with an ac source voltage of 220 V, 50 Hz,

Ra =0.06Q. Conduction assumed to be continuous.

Calculate firing angles for [8]

i)  rated motor torque and 750 rpm

i) rated motor torque and -500 rpm.

OR
Explain with neat circuit diagram chopper control dc series motor. Draw
output voltage and current waveforms. [10]
Explain dual control fed dc motor speed control. [8]
SECTION - 11
State stator voltage speed control method of 3 phase Induction motor.
Explain draw backs associated with it. [8]

A 2.8 kW, 400 V, 50 Hz, 4 pole, 1370 rpm 3 phase delta connected
squirrel cage induction motor has the following parameters Rs = 2Q),
Rr’=5Q, Xs=Xr’'=5Q, Xm=80Q.

Motor speed is controlled by stator voltage control. When driving a fan
load it runs at rated speed at rated voltage. Calculate. [8]

i)  Motor terminal voltage, current and torque at 1200 rpm.

i) Motor speed, current and torque at terminal voltage of 300 V.

OR
Explain variable frequency control used for 3 phase induction motor.
Draw VSI fed Induction motor drive. [8]

What are different methods for voltage and frequency control of 3 phase
Induction motor. [8]

What are different measures to be carried out for energy conservation of
electric drives. [8]

With one application each explain different classes of motor duty. [8]
OR
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Q10) a) What are factors for determining motor ratings? [8]

b) Explain thermal model of drive. Draw heating cooling curve and explain
from that how temperature rise is calculated. [8]

Q11) Write short notes on any three: [18]
a) Drives used in paper mill.
b) Servo drives.
c) Drivesused in Rolling mills.
d) Drives used in machine tool application
e) Stepper motor drives.

000
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Total No. of Questions : 12] SEAT No. -

P1209 [Total No. of Pages : 3
[4164] - 84
B.E. (Electrical)
CONTROL SYSTEM - |l
(2003 Pattern) (Sem. - 1)
Time :3 Hours] [Max. Marks :100
Instructions to the candidates:-
1)  Answer 3 questions from Section - I and 3 questions from Section - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.
SECTION -1
Q1) a) Explain advantages of state variable method over conventional one. [5]
b) Convert the T.F. into state space form. [6]
R(s) s?+7s+2 cls)
T 7 st 4957 4265+ 24 —
c) Elaborate upon the basis of selecting suitable state variables for a system. [5]
OR
02) a) Find the TF. [8]
. |—-4 =15 2
X= X+ _|u(b)
4 0 0
b) Derive two state models for the system with transfer function. [8]
i)  One for which the system matrix is a companion matrix.
i)  One for which the system matrix is diagonal
Y(s) 50(1+s/5)
U@s) s@+s/2)(1+s/50)
03) a) Explainthe various methods of finding state transition matrix. [8]

P.T.O.



04)

05)

06)

b)

a)

b)

a)
b)

a)

b)

Using Laplace transform method find the matrix exponential e* for [8]

0 -3
) A= }

1 -4
A [0 1
L N R
OR
Explain how to find solution of homogeneous equation from state
transistion matrix. [8]
Obtain the time response of the following system. [8]

(1) =E ﬂm}mu

u(t)=latt=0X"(0)=[1 0]
i
A= B=

11 1

Define Controllability. Explain methods to determine controllability.[10]
The following model realize the transfer function. [8]
1

°O=a

A:{_l2 _12}B=m;cz[o 1]

Investigate the controllability and observability properties of these models.
OR

State effect of pole zero cancellation on controllability and observability.

[8]

Consider the system defined by [10]
X=Ax+Bu
0O 1 O
where A=| 0 0 1

-1
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Q7)

08)

09)

By using the state feedback control u = —kx it is desired to have the closed
loop poles at s = -2 + j4, s = -2 — j4 and s = —10. Determine the state
feedback gain matrix K.

SECTION - 11
a) Derive describing function of saturation with dead zone. [8]
b) Explain different peculiar characteristics of nonlinear system. [8]
OR
a) Explain phenomenon exhibited by nonlinear system subharmonic
oscillation, asynchronous quenching, frequency entrainment. [8]

b) Explain how stability is determined by describing function method. [8]

a) Define and classify different singular points. [8]

b) A linear second order servo is described by eqn. [8]
y +2Emn y+wn’y =wn’ for on=1

find singular points when ¢ =0,0.15
OR

Q10) a) With reference to Liapunov’s stability explain asymptotic stability,

instability, positive definiteness, negative definiteness. [8]

b) Compare D.F. method of stability analysis with phase plane method.
Explain isoclines method of constructing phase trajectory. [8]

Q11) a) Explain different performance index terms like ISE, ITAE, IAE & ITSE.

[6]

b) Explain mathematical procedure for optimal control design. [6]
c) Explain factors for designing optimal controller. [6]
OR
Q12) Write short note on : [18]

a) Electric, and pneumatic actuators.
b) Lever, gear, clutch, brakes.
c) Relays and sensors.
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Total No. of Questions : 12] SEAT No. -

P1210 [Total No. of Pages : 2
[4164] - 85
B.E. (Electrical)
ROBOTICS AND AUTOMATION
(Elective - 1) (2003 Pattern) (Sem. - I)
Time :3 Hours] [Max. Marks :100
Instructions to the candidates:
1)  Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3)  Figures to the right indicate full marks.
4)  Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain basic concept of Automation. [6]
b) Compair Automated machines with robot. [6]
c) Give historical development of robot. [6]
OR
Q2) a) Explaindifferent types of automation. [6]
b) Define Accuracy, repeatability and compliance with neat sketch. [6]
c) Explain Arm prostheses in detail with neat sketch. [6]
Q3) a) Explain contineous path manipulator and point to point motion of a
manipulator. [8]
b) Explain Robot classification according to co-ordinate system. [8]
OR
Q4) a) Explain different types of joints and End - Effectors. [8]
b) Draw and explain cylindrical robot compair it’s work envelop with
cartesian robot. [8]
OR
Q5) a) TwopointsA=[4 3 2]"and B =[4 2 6] are to be translated a distance
+3 units along x - axis and — 2 units along z - axis. Use Homogeneous
transformation to find final points A, & B, [8]
b) Explain in detail rotational transformation. [8]
OR
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Q6) a)

Q7) a)

Q8) a)

Q9) a)

Q10) a)
b)

Q11) a)
b)

Q12) a)
b)

Explain Translational Transformation with neat sketch. [8]
Write short note on singularities in Eulers angles. [8]
SECTION - 1
Explain spray painting robot in detail. [10]
Write short notes on on-line and off-line programming. [8]
OR
Explain robot application in case of welding. [10]
Classify robot specific languages. [8]
Explain D - 4 representation of a kinematic chain. [8]
What is the geographic approach in inverse kinematic [8]
OR
Explain in detail rules for link co - ordinate frame of kinematic chain.
[8]
Differenciate Inverse kinematic & Farward kinematic. [8]
Explain RMRC with the help of neat sketch. [8]
Explain Lagrengian analysis for dynamical equation. [8]
OR
Explain RMPC with the help of neat sketch. [8]
Explain JPC with the help of neat sketch. [8]
(XX X
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Total No. of Questions : 12] SEAT No. -

P1211 [Total No. of Pages : 3
[4164] - 86
B.E. (Electrical)
POWER QUALITY
(2003 Pattern) (Elective - I) (Sem. - 1)
Time :3 Hours] [Max. Marks :100
Instructions to the candidates:-
1) In Section I, attempt Q 1 or Q2, Q3 or Q4, Q5 or Q6. In Section 11, attempt Q
7 or Q 8, Q9 or Q10, Q11 or Q12.
2)  Answer to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4)  Neat diagrams must be drawn wherever necessary.
5) Use of non - programmable electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) Define and explain the following terms as per IEEE Std. 1159, such as [10]
)  Longduration voltage variations
i)  \oltage swells.
i)  Voltage flicker
Iv) \oltage sags and
v)  Transients.
b) What are the objectives of grounding? What are the problems due to
poor grounding? [8]
OR
Q2) a) Define with graphical representation various RMS voltage variations as
per IEEE std. 1159 - 1995. [10]
b) Explain various definitions of power quality with reference to each stake
holders. [8]
Q3) a) Explainimpact of reactive power management on voltage profile. What
are the causes of undervoltages? [8]
b) What are the various causes of voltage flicker and explain their effects
on power system operation. [8]
OR

P.T.O.



Q4) a)

b)

Q5) a)

Q6) a)

Q7) a)

b)

Q8) a)

Q9) a)

b)

Q10) a)

b)

Explain RMS voltage variation and complex power concept in the power
systems. [8]

Explain the following terms related with voltage flicker
)  Shortterm (P,) and
i)  Longterm (P,) voltage flicker. [8]

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

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

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

measures in detail. [8]
SECTION - 1

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

analysis. [10]

Explain the following terms related with waveform distortion [8]

i)  Harmonics.
i) Interharmonics
i)  Subharmonics.
iv)  Trippln harmonics.
OR

What is harmonic filtering? Explain active and passive filters. [8]
What are harmonic resonances? Explain consequences of harmonic
resonances [10]

Explain transients, their sources and its effects on power system

operation. [8]
List various devices used for over voltage protection? Describe any two
in detail. [8]
OR
Explain switching transient problems with loads. Which computer tools
are used for transient’s analysis? [10]
Explain capacitor switching transient and magnification of capacitor
switching transient. [6]
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Q11) a) Explain need of power quality monitoring. What are the different

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

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

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

[8]
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[4164]-86 3



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

P1212 [Total No. of Pages : 2

[4164] - 88
B.E. (Electrical Engineering)
PROJECT MANAGEMENT
(2003 Pattern) (Elective - 1) (Theory) (Sem. - 1)

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

Q1)

Q2)

Q3)

Q4)

Q5)

Q6)

1)  Answers of section - I and section - 11 should be written on separate answer

sheets.

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

SECTION - 1|
a) Describe various phases of ‘Project Life Cycle’. [8]
b) What parameters are used to appraise a project? Explain. [8]
OR
a) Explain the important characteristics of ‘Project Management’. [8]
b) Describe various types of project organisations. [8]

What are the different costs associated with ‘projects’? Explain. How are

they estimated? [16]
OR
Explain various techniques used in project costs controlling. What are probable
causes of project failures? lllustrate with suitable examples. [16]
Write short notes on, [18]
a) Gantt chart and its applications.
b) PERT
c) CPM
OR
Write short notes on : [18]
a) AOA & AON.
b) GERT

c) Resource Allocation.

P.T.O.



SECTION - 1l

Q7) Explain the factors responsible for cost escalation. Describe accounting

systems used for project costs.
OR

[16]

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

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

OR

[8]
[8]

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

procured items.

[16]

Q11) a) Theanalyst forecasts five distinct states of economy. He further estimates
the probability of occurrence of each and also the likely return on

investment as shown below :

State of Economy Probability of occurrence ROI
Strong boom 0.20 35%
Mild boom 0.15 20%
Average Economy 0.30 15%
Mild recession 0.15 10%
Strong recession 0.20 5%

Find the expected rate of return based on the above information.

b) Write short notes on :

i) CAPM
i)  Adjusted discount rate method.
OR
Q12) Write short notes on :
a) Certainty Equivalent method.
b) Correlation Coefficient.
c) Portfolio risks.
(XX X4
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Total No. of Questions : 12] SEAT No. -

P1229 [Total No. of Pages : 3
[4164] - 113
B.E. (Electronics)
REAL TIME OPERATING SYSTEMS
(Elective - 11) (2003 Pattern) (Sem. - I1)
Time :3 Hours] [Max. Marks :100
Instructions to the candidates:-
1)  Answers to the two sections should be written in separate answer books.
2) Insection - | attempt Q.1 or 2, Q.3 or 4 and Q.5 or 6. In section - 11 attempt
Q.70r8,Q.90r 10 and Q.11 or 12.
3) Neat diagrams, flow charts must be drawn and well commented pseudo code
written wherever necessary.
4)  Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
SECTION - 1|
Q1) a) Whatis context switching? Give suitable example. [6]
b) How priorities are assigned to the task in multitasking system? [4]
c) Explain how interrupts are responding in systems. Define interrupt latency
interrupt response and interrupt recovery. [6]
OR
Q2) a) Whatis critical section? Give suitable example. [6]
b) Compare preemptive and non preemptive kernel. Explore the application
of both. [4]
c) What is dead lock? Give suitable example. [6]
Q3) a) What are the data structures and variables used to handle priority of task
for scheduling? [6]
b) What is statistic task? How it is initialized. [6]
c) Whatis event in uCOSII. Explain ECB data structure? [6]
OR
Q4) a) Draw and explain state diagram of task. Show various conditions for
transitions. [6]
b) Explain and describe TCB data structure in uCOSI|I [6]
c) How to set and query on system time? [6]
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Q5) a)

Q6) a)
b)

Q7) a)
b)

Q8) a)
b)

c)

Q9) a)
b)

c)
Q10) a)

b)
c)

Enlist different MUTEX services. What configuration constants provided

to configure MUTEX? [6]

Explain Event Flag Group data structure OS_FLAG_GRP and

OS_FLAG_NODE. [6]

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

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

Write short note on any two [10]

i)  Semaphore management in uCOSII.
i)  Mutual exclusion semaphore in uCOSII.
i)  Event flag management in uCOSII.
SECTION - 1l
How to use Mailox as binary semaphore. Explain by using pseudo code.[6]
What is relationship between Task, ISR and Message Queue in uCOSII. [4]

What are message queue services in uCOSII? How Message Queue
services enabled/disabled in uCOSII. [6]

OR

What is relationship between tasks, ISR and Mailbox in uCOSII?  [4]
How to use Message Queue as counting semaphore,use pseudo code? [6]

Explain Mailbox services and configuration in uCOSI|I. [6]
Explain uCOSII hardware and software architecture. [6]
Explain memory control block in uCOSII. [6]
Explain the system requirements for porting of uCOSI|I. [4]
OR
What is the need of memory management services by OS as compare to
compiler function? [6]
Explain memory management services provided in uCOSII. [4]

What is memory partition and multiple memory partition, explain.  [6]

Q11) Assume appropriate data wherever necessary and consider the design and
implementation of ‘Temperature Controller’ by using uCOSII.

a)

b)
c)

Enlist the performance parameters, constraints and assign priorities to

the defined tasks. [6]

Enlist the API required to be used for implementation. [6]

Write application code for the above system. [6]
OR
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Q12) Assume appropriate data wherever necessary and consider the design and
implementation of “Chocolate Vending Machine’ by using uCOSI|.

a) Enlist the performance parameters, constraints and assign priorities to

the defined tasks. [6]

b) Enlist the API required to be used for implementation. [6]

c) Write application code for the above system. [6]
L XXX/
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P1230 [Total No. of Pages : 2
[4164] - 114

B.E. (Electronics)
ARTIFICIAL INTELLIGENCE
(2003 Pattern) (Elective - 11) (Sem. - I1)

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) What are the various heuristic search techniques used in Al? Explain A*
algorithm. [10]
b) Explain means ends analysis. [6]
OR
Q2) a) Compare depth first search and breadth first search. [8]
b) State and explain various applications of Al. [8]

Q3) a) What are the challenges faced by minimax algorithm and how they

overcome using Alpha beta pruning? [8]
b) What is horizon effect? How is it overcome? [8]
OR
Q4) a) Explain different approaches used for knowledge representation? What
are the issues in knowledge representation? [8]
b) Explain concept of resolution? [8]

Q5) a) Constructa script for going to movie from view point of movie goer.[9]

b) How can we use frames to represent knowledge? Explain with a suitable
examples. [9]

OR
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Q6) a) Explain Truth maintenance system with the help of an example. [9]
b) Write short notes on [9]
i)  Semantic nets.
i)  Fuzzy logic.
SECTION - 1l
Q7) Write short notes on [18]
a) Hierarchical planning.
b) Least commitment approach.
OR
Q8) a) Write short notes on [12]
) TWEAK
i) STRIPS
b) Compare between linear planning and non linear planning. [6]
Q9) a) Explain how ANN can be used for pattern recognition? [8]
b) Explain Robot Architecture. [8]
OR
Q10) a) Explain how robots narigate through world and manipulate objects? [8]
b) State the detailed steps used in waltz algorithm for labelling. Give an
example for which waltz algorithm would not find unique labelling? [8]
Q11) a) Explain the functioning of expert system with the help of an example?[8]
b) Explainthe morphological and pragmatic analysis with respect to NLP.[8]
OR
Q12) a) Explainthe steps involved in Natural Language processing? [8]
b) Explain how ATN and RTN can be used in NLP? [8]
(XXX
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P1231 [Total No. of Pages : 2
[4164] - 115
B.E. (Electronics Engineering)
ROBOTICS & INDUSTRIAL AUTOMATION
(2003 Pattern) (Elective - I1) (Sem. - II)

Time :3 Hours] [Max. Marks :100

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

SECTION - 1|
Q1) a) Explain how flexible automation is superior over fixed automation with
respect to following points : [10]
I)  Reaction time.
i)  Debugging.
i) Obsolescence.
iv) Cost.

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

OR
Q2) a) With the help of figures, explain the Robot as a controller and Robot as
a peripheral. [10]
b) Write in brief about present trends and future trends in Robotics.  [8]
Q3) a) Explainthe term Hand Matrix. [8]
b) Explain the Direct approach for getting inverse solution. [8]

OR

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

b) Draw a neat diagram of wrist manipulator and explain yaw - pitch &
Roll. [8]
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Q5) a)
b)

Q6) a)

Q7) a)

b)

Q8) a)
b)

Q9) a)

b)

Q10) a)
b)

Q11) a)
b)

Q12) a)

b)

State different types of end effectors. Explain any one in detail. [8]
Explain the operation of Laser range finder. [8]
OR
What is the need of actuator in Robotic system? State its types. Explain
any one. [8]
Write the working principle, draw the diagram and state applications of
optical proximity sensor. [8]
SECTION - 1l

Define Trajectory of a Robot. State advantages and disadvantages of
defining trajectory using work - space co - ordinates and joint - space

coordinates. [10]

What is a Fuzzy system? Explain the role of fuzzy controller in Robot

System. [8]
OR

Explain Jacobian in terms of D-H matrix. [10]

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

State and explain the techniques used for object recognition in Robot

Vision System. [8]

Explain different structured illumination techniques used in Robot Vision

System. [8]
OR

With the help of neat block diagram explain the machine vision system in

Robotics. [8]

Write a brief note on intelligent sensors. [8]

Describe the term “Nanorobots”. State its applications. [8]

Discuss the applications of robot for assembly in Industry. [8]
OR

Explain with neat Block diagrams [8]

)  MEMS as Microsensor.
i)  MEMS as Microactuator.
Write a brief note on “Role of Robotics in Automation”. [8]

64040
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Total No. of Questions : 12] SEAT No. -

P1619 [Total No. of Pages : 2
[4164] - 152
B.E. (Instrumentation & Control)
ADVANCED BIOMEDICAL INSTRUMENTATION
(2003 Pattern) (Elective - 1) (Sem. - 11)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:
1)  Answer 3 questions from section - | and 3 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.

SECTION - 1|

Q1) a) Listthetypes of fibrillation. [4]
b) List the types of electrodes used in defibrillation. [4]
c) What are classification of defibrillator? Explain any one of them?  [8]

OR
Q2) a) Explain different modes of electrosurgical unit. Also, write down
specifications of ESU. [10]
b) What are different electrode configuration used in cutting and coagulation
mode. [6]
Q3) a) With the help of graph, explain the basic working principle of a pulse
oximeter. [8]
b) Describe system components for a typical Telemedicine System. [10]

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

Q5) a) Explain the construction of X ray tube with the help of neat diagram.[6]

b) What is CT scanning? What are its advantages? [5]
c) What is the role of “Hounsfield number’ in image reconstruction?  [5]
OR
Q6) a) What are the desirable properties of ultrasound. [8]
b) What is echoencephalograph? [8]
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Q7) a)

Q8) a)

Q9) a)

Q10) a)
b)

Q11) a)
b)

Q12) a)
b)

SECTION - 1I
Explain with the help of a block diagram, the working of MRI

Instrumentation system? [8]
Draw the diagram of ultrasound scanner and explain its working.  [8]
OR
What is Nuclear medicine? Describe various types of detectors that are
used to detect B and y rays. [8]
Describe various types of gantries used in CT scanner. [8]
Why to use various method of imaging and list them. [8]
Which properties of laser make them suitable for biomedical applications?
Explain any one application of laser in Ophthalmology. [8]
OR
Explain the thermal effect of laser on body tissue and elaborate its
application using this effect. [8]
What is Lithotripsy? Explain in detail ‘shock wave Lithotripsy’. [8]
Describe various Orthotic and Prosthetic devices. [8]
State any three materials used for wheelchair and specify their properties.
[10]
OR
List any four points of comparison of dialysis techniques. [8]
Describe with the help of neat diagram the principle of ultrasound
lithotripsy. [10]
(XX X
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P1620 [Total No. of Pages : 2
[4164] - 153
B.E. (Instrumentation & Control)
POWER PLANT INSTRUMENTATION
(2003 Pattern) (Elective - 1) (Sem. - 11)
Time :3 Hours] [Max. Marks :100
Instructions to the candidates:-
1)  Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4)  Assume suitable data, if necessary.
5) All questions are compulsory.
SECTION - 1|
Q1) a) What are various forms of energy? Enlist various sources used for
obtaining the same. [8]
b) Compare Hydroelectric Power generation with Thermal Power
Generation. [8]
OR
Q2) a) Is Solar Energy is Non - Conventional energy? Explain Solar Energy
generation as Natural Source of Energy generation. [8]
b) What are Pulverized fuel fired water tube boilers? Explain same also
show Air and Flue gas paths for it. [8]
Q3) a) Explain Combustion control method in detail with neat sketch. [9]
b) Explain the operation of a continuous combustion, Constant Pressure
gas turbine with the help of Suitable sketch. [9]
OR
Q4) a) ExplainFission & Fusion in Nuclear Power Plant with suitable examples.
Also draw the neat sketch of Nuclear Reactor. [10]
b) Propose the scheme for measurement of Feed water flow measurement.
Justify the sensor used. [8]
Q5) a) Whatare the causes of Turbine Automatic run - up? How it is controlled? [8]
b) “Water tube boilers are most widely used in modern power plants”,

Justify with suitable reasons. [8]
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Q6) a)

Q7) a)

Q8) a)

Q9) a)

Q10) a)
b)
Q11) a)

b)

Q12) a)

b)

OR
What are the advantages gained by using economizer in modern power

plant? Discuss in brief. [8]
What are the six categories of Turbine Instrumentation? Explain
supervisory Instrumentation in Detail. [8]
SECTION - 1l

What are the factors affecting selection of site for Hydroelectric Power
plant? Explain principle of Hydroelectric Power generation. [8]
Explain the Need, and the Basic principle of Smoke Density measurement?

[8]

OR

Explain Nuclear Instrumentation in Nuclear Power Plant? [8]
Discuss in detail the radioactivity and human safety in Atomic Power
Plant. [8]

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

OR
Explain the structure of DCS suitable for Power Plant with necessary
building blocks. [12]
Discuss Boiler Regulation in brief. [6]

Explain the factors affecting the selection of site for setting up the Wind

Energy Power Plant. [8]
Explain Tidal Power Generation along - with its advantages & limitations.
[8]

OR
With the help of neat sketch explain different types of Collectors used in
Solar Power generation. [6]
Write notes on [10]

i)  Photovoltaic cells,
i)  Hydrogen cells.
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Total No. of Questions : 6] SEAT No. -

P1622 [Total No. of Pages : 2
[4164] - 163
B.E. (Printing)
OFFSET MACHINES - 11
(2003 Pattern) (Sem. - I)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-
1)  All questions are compulsory.
2) Answers to two sections should be written in separate books.

SECTION - 1|
Q1) Explainthe following [16]

a) Explain different types of reel stands.

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

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

a) Inktrain in web offset. [16]
b) Setting of ink in cold set web offset.

c) Plate cylinder clamping in web offset machine.

d) Cylinder Packing and pressure setting.

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

OR
a) Explain purpose of chilling in weboffset. [9]
b) List down various parts of ribbon folder and its significance [9]
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SECTION - 11

Q4) What is web tension. What are the various means to control web tension.[18]

Q5)

Q6)

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

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

a) State checklist of maintenance of sensors used through the whole web

press. [8]

b) What is total productive maintenance? Explain its importance w.r.t. web

offset and newspaper production. [8]

Explain remedies for the following : [16]
a) Ink and water absorption in substrate.

b) Static in heat set.

c) Gear streaks.

d) Dot gain on press.

OR
Explain following paper problems : [16]
a) Bluish paper shade.
b) Web cuts.
c) Loose fibres on paper.
d) Web wandering.
4600
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Total No. of Questions : 6] SEAT No. -

P1623 [Total No. of Pages : 2
[4164] - 170
B.E. (Printing)
SUBSTRATES & INK TECHNOLOGY
(2003 Pattern) (Sem. - 1)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-

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

SECTION - |
Q1) Answer any one [18]

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

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

Q2) Answer any one [16]

a) List and explain various optical properties of paper with their TAPPI
measuring method.

b) Explain effect of moisture on paper.

Q3) Write any one [16]
a) Find out the total quantity of paper required in the size 55 x 90 cms for
printing 10,000 booklets in the A4 size. Assume each booklet contains
48 pages.
b) Write down various points required to consider for calculating costing
of printing job consider all pre-press to post-press option.
SECTION - 1l

Q4) Answer any one [18]

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

b) Explain diff. types of resins used in Printing Inks.
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Q5) Solve any one. [16]
a) Explain Ink rheology for web offset printing process.

b) Differentiate water based inks & solvent based inks used for Flexography
printing process.

Q6) Write down any two [16]
a) Importance of green printing.
b) Electrophotography ink formulation.

c) List & explain various waste management techniques.
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Total No. of Questions : 8] SEAT No. -

P1624 [Total No. of Pages : 2
[4164] - 210
B.E. (Petroleum)
OIL WELL DRILLING ENGINEERING
(2003 Pattern) (Sem. - 1)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-

1)

Question Nos. 1 and 5 are compulsory. Out of the remaining attempt 2
questions from section | and 2 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

Q1) Discuss derrick and block tackle system calculate

a)
b)
c)
d)
e)
f)

Static tension in the fast line when upward motion is impending
Maximum hook horse power.

Maximum hoisting speed.

Actual derrick load.

Max equivalent load.

Derrick efficiency factor.

(Assume dead line near leg A, Draw works between leg C and D).
Data:

Hoisting load 300,000 Ib, draw works provide an input power to block and
tackle system is 500 hp, Eight line strung between the crown block and
traveling block. Power efficiency = 0.841. [18]

Q2) a)
b)

Q3) a)
b)

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

Discuss type one or L spape geometrical planning of directional well.[8]
Discuss minimum curvature method. [8]
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Q4) Write short note [16]

a) GTO
b) Drill string design.
c) Type of wells.
d) Well bore stability
SECTION - 1l
Q5) a) Discuss casing seat depth selection procedure in detail. [8]
b) Calculate cement slurry weight and water needed to mix a slurry consisting
of class H, 35% sand, 0.5% retarder, 46% water. [6]
Data given :
Class H cement = 94 Ib/sack.
absolute volume of class H cement = 3.60 gal/sack.
absolute volume of sand = 0.0456
Water weight = 8.33 ppg
Basis : 1 sack of class H cement.
c) Discuss different API grades of casing. [4]
Q6) a) Draw BOP stack and discuss different types of ram preventers in detail.[8]
b) Write different causes of well kick. [4]
c) Compair driller’s method and weight & wait method of well control.[4]
Q7) a) Discuss different offshore drilling rigs with suitable sketch. [10]
b) Discuss step by step procedure of offshore drilling. [6]
Q8) Write short notes on [16]
a) BOP stack function test.
b) Utility of SIDPP and SICP pressures.
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Total No. of Questions : 8] SEAT No. -

P1625 [Total No. of Pages : 2
[4164] - 213
B.E. (Petroleum Engg.)
DEEP WATER TECHNOLOGY
(2003 Pattern) (Elective - 1) (Sem. - 11)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-

1) Question Nos. 1 and 8 are compulsory. Out of the remaining attempt 2
questions from section | and 2 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) Compair floating drilling vessels and fixed offshore rigs in brief. [8]
b) Discuss drilling procedure for structural & conductor casing with suitable
sketch. [10]
Q2) a) Discuss station keeping dynamic positioning system in detail. [8]
b) What are design considerations of offshore platform? [8]
Q3) a) Discusswell planning considerations in deepwater drilling wells. [8]
b) Discuss deep water drilling difficulties and well design issues in brief.[8]
Q4) Write short note on [16]
a) Environmental forces.
b) Riser system
c) Gas hydrate
d) High pressure and temperature wells.
SECTION - 1l
Q5) a) Discuss floater well control issues and well shut in procedures in brief.[8]
b) Draw subsea well head system. [8]
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Q6) a) Discuss design considerations of stage separation in brief, [8]
b) Discuss typical completion string components and their functions in detail.[8]

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

Q8) Write short notes on [18]

a) Subsea BOP stack.
b) Pressure maintenance.
c) Subsea tree.
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Total No. of Questions : 12] SEAT No. -

P1660 [Total No. of Pages : 3
[4164] - 45
B.E. (Mech. / Mech. S/W)
AUTOMOBILE ENGINEERING
(Sem. - 1) (2008 Pattern) (Elective - I)
Time :3 Hours| [Max. Marks :100

Instructions to the candidates:-

1)

2)
3)
4)
3)
6)

01) 2

b)

Q2) 2

03) 2

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 of Section - I and Q.7 or Q.8,
0.90r Q.10, Q.11 or Q.12 of Section - IL.

Answers to the two sections should be written in separate answer 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

Draw schematic diagram showing the layout of the transmission system
of a rear wheel driven car and also of four wheels driven vehicle. [10]

Explain the following terms : [6]
i)  Rolling resistance
i)  Gradient resistance
iii) Airresistance
OR

Show the different types of chassis layouts that are in use car and transport
vehicles, explaining how power is transmitting from the engine to the
driving wheel. [10]

Name important transport vehicles and describe the salient feature of
each. [6]

Explain the construction of a multi-plate clutch with the help of sketch.
What are the usual troubles with the clutch? Suggest suitable remedies to
clutch troubles. [6]

Why it is necessary to maintain a gear box in the automobile. [4]
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04)

05)

06)

Q7)

How dose Hotchkiss drive differ from torque tube drive explain in

details. [4]
What is meant by semi floating type rear axial where it is used? [4]
OR
With the help of neat sketch explains the operation of singe plate dry
clutch. (4]
What is an epicyclic gear box? Describe its principle and working with
the help of neat sketch. [6]
What is the necessity of a universal joint in the car. Explain working of
any one type. (4]
How do you distinguish between a fluid flywheel and a torque converter?
Explain the working of hydraulic torque converter. (4]
Sketch and explain the working of power steering system. [6]
With the aid of neat sketches, Explain in detail about construction and
working of disk brake system. [6]
What are the advantages of independent suspension? What is the purpose
of independent suspension? [4]
OR
What are the various types of steering gears? Explain the construction of
form of steering gear commonly used in modern car. [6]
Describe in detail constructional features of the tubed and tubeless tyres
for automobile use. [4]
What do you mean by automobile air conditioning? What is necessity?
Draw simple diagram of automobile air conditioning system. [6]
SECTION - 11
Explain the procedure of wheel alignment. [4]
What are the causes and remedies of excessive tyre wear. [4]

Describe the causes of the common trouble experienced in the suspension
system of an automobile and suggest appropriate remedies in each
case. [8]
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OR

08) a) Discuss various types of troubles in connection with automobile wheels
and tyres. (4]
b) Discuss how various defects are caused in the braking system of an
automobile. Suggest suitable remedies. [6]
c) Explain the probable cause of various steering troubles and suggest
suitable remedies. [6]
09) a) How dose a seat belt enhance safety. Describe clearly the constructional
features and working of safety belt. [6]
b) Discuss in detail the function, construction details and types of air bags.|[5]
c) Describe various indicating lights provided in the car. [5]
OR
Q10) a) Explain the necessity of pedestrian protection. Describe various passive
and active systems to achieve the same. [6]
b) Discuss the requirements of automotive headlights and explain how they
have been met with in modern designs of headlights. [5]
c) Describe in detail various ‘state of the art’ vehicle safety systems used in
modern car. [5]
Q11) a) With a block diagram discuss the operational features of electronics
engine management system. [6]
b) Describe in details applications of micro processor in automobile. [6]
c) Enlist sensors and actuators used in modern automobile electronics. [6]
OR
Q12) Write note on any three : [18]
a) Electronic engine control
b) Electronic antilock braking system
c) Vehicle motion control
d) Digital cruise control
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Total No. of Questions : 12] SEAT No. -

P1676 [Total No. of Pages : 3
[4164] - 2
B.E. (Civil)
ENVIRONMENTAL ENGINEERING-1I
(2003 Pattern) (Sem. - I)
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 Q.8,
Q.90r Q.10,0Q.11 or Q.12 from section II.
2)  Answers to the two sections should be written in separate books.
3)  Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) Write a short note on runoff losses and how these are calculated? [6]
b) The BOD; of waste has been measured as 450 mg/l. If rate constant is
0.12, Find out ultimate BOD and 3 day BOD at 27°C. [6]
c) Write a short note on testing of sewers. (4]
OR
02) a) What is a treatability index? Explain the significance of treatability
index. [6]
b) What are physical, chemical and biological characteristics of wastewater?
[6]
c) Explain procedure of B.O.D. test. [4]
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03) 2

04) a)

05) a)

Q6) a)

Q7) 2
b)

[4164]-2

Give a list of methods available for treatment of sewage both for rural
and urban conditions. [6]

What are the physical changes observed at zone of degradation, zone of
decomposition and zone of recovery at a polluted stream? [6]

Explain different treatment units in preliminary treatment of waste water. [4]
OR

A screen consisting of 10 mm diameter bars, at a clear spacing of 40 mm,
treats a maximum hourly flow of 1200m?, velocity of flow through screen
chamber = 75cm/sec. Work out: [8]

i)  Width and number of bars.
i) Head loss in the chamber.
Explain in a brief various methods of final disposal of sludge. [4]

What is the difference between preliminary and primary treatment of
wastewater? [4]

What is meant by activated sludge? Describe with sketch the treatment
of the sewage by activated sludge process (ASP). [6]

Describe the advantages and disadvantages of ASP. [6]

Explain the various methods of aeration used in activated sludge process.
[6]
OR

What do you understand by secondary treatment of waste water?
Enumerate the various treatment techniques used for biological treatment.

[6]
Explain with sketch the construction and working of a conventional
trickling filter. [6]

What is the difference between high rate and low rate trickling filters? [6]

SECTION - 11
Explain diagrammatically the algae-bacteria symbiotic relations. [8]
Distinguish clearly between the working of an oxidation ditch and
oxidation pond. [8]
OR



08) a)
b)

09) a)
b)

010) a)
b)

011) a)
b)

012) a)
b)

[4164]-2

Explain the mechanism of purification in facultative oxidation pond. [8]

What are the different methods of aerations in the treatment of aerated

lagoons? [8]

Discuss the criteria for design of a septic tank. [6]

Draw a neat sketch of septic tank (Plan & Elevation) and explain its

working. [6]

What are the suitable conditions and situations to propose septic tank

unit for the sewage treatment? [4]
OR

What are the advantages and disadvantages of anaerobic treatment? [6]

What are the various gases generated in anaerobic digesters and their

percentage? [6]
Explain the process of UASB. [4]
Draw a flowchart for treating paper mill waste water. [6]
Discuss the characteristics of distillery spentwash. [6]
Explain equilization and proportioning. [6]
OR
Explain any one method of hazardous waste treatment. [6]
Explain the benefits of waste minimization. [6]

What is the difference between grab and composite sample? Explain. [6]
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Total No. of Questions : 12] SEAT No. -

P1678 [Total No. of Pages : 2
[4164] - 251
B.E. (Computer)
DESIGN AND ANALYSIS OF ALGORITHMS
(2003 Pattern) (Sem. - I)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-

1)
2)

3)
4)

01) a)

02) a)

03) a)

b)

Answer three questions from each section.

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

Assume suitable data if necessary.

SECTION -1

State whether the function is CORRECT or INCORRECT and justify
your answer : [6]

i) 10n*+4n+ 2 = 0O(n?).
i) 3n+2=0(n)
i) 100n+ 6 = O(n)

Prove that a n™ + ......... +an + a then f(n) = O(n™) [6]
Prove by mathematical induction “every positive integer can be expressed
as a product of prime numbers”. [6]
OR

Explain building a heap and maintaining the heap property. [6]
Solve the recurrence :
ttn)=0 ifn=0

=1 ifn=1

=3tn— 1+ 4tn—2 otherwise [8]
Explain the asymptotic notations : [4]
) Q
i) ©

Letn=>5, (pl.....p5)=(20, 15,10, 5, 1) And (d1, d2.....d5)=(2, 2,2, 3, 3). Find
the optional solution with prove it. [8]

Write a Binary search & Linear search algorithm and analyze the same to
find out its worst case, average case and best case complexity. [8]

PT.O.



04) a)

05) a)

06) a)

Q7) a)

08) a)

Q9) a)

Q10) a)

b)

011) a)
b)

012) a)
b)

c)

OR

Enlist & explain in detail the general characteristics of greedy algorithm.[8]
Write Prim’s algorithm. Comment on its time complexity. [8]

Define multistage graph. What is a multi - stage graph problem? [4]
Can we make use of dynamic programming for graph coloring problem?
Explain. [4]
Give an algorithm to solve travelling salesman problem using dynamic
programming. [8]
OR

What is the essential difference between dynamic programming and
Recursion? Explain. [4]
Write a function to compute length of shortest paths of a given graph.[8]
Define following terms [4]
i)  Principle of optimality.

i) Implicit & explicit constraints.

SECTION - 11

Explain how branch and bound can be used to solve Knapsack problem?[8]

Write an algorithm to solve n queen problem to using backtracking. [8]
OR
Write a recursive Backtracking algorithm for sum of subsets problem.[8]

Explain Backtracking solution to the 0/1 Knapsack problem. [8]
Explain in detail Parallel evaluation of expression. [8]
Write an algorithm for prefix computation. Determine its time complexity. [8]
OR
Prove the problem of determining whether a Boolean expression is
satisfiable is NP complete. [8]
Consider the expression : ((7—(21/3))*3) + ((9* (10 —8)) + 6). Explain
how it can be evaluated in parallel. [8]
What is Satisfiability problem? Explain in detail. [10]
Write Non deterministic Knapsack algorithm. [8]
OR
Prove that Hamilton cycle is in NP. [8]
Write short notes on Cook’s Theorem. [6]
State & explain NP Hard Problem. [4]
L2 X X/
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Total No. of Questions : 12] SEAT No. -

P1711 [Total No. of Pages : 2
[4164] - 105
B.E. (Electronics Engineering)
EMBEDDED SYSTEMS DESIGN
(Sem. - 1) (2003 Pattern) (Elective - I)
Time :3 Hours] [Max. Marks :100
Instructions to the candidates:-
1) Answer any three questions from each section.
2)  Answer three questions from Section - I and three questions from Section - I1.
3) Answers to the two sections should be written in separate books.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the right indicate full marks.
6) Your answers will be valued as a whole.
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) Explain the design metrics of an Embedded System. [10]
b) Explain the protocol architecture of [rDA. [8]
OR
Q2) a) What is an Embedded System? How are they classified? Explain the
building blocks of Hard ware in Embedded system. [10]
b) Explain the protocol architecture of [rDA. [8]
03) a) Describe the processor selection criteria for an Embedded system with
proper examples. [10]
b) What are the characteristics of shared data bug? Explain. [6]
OR
04) a) Explain the activitics of an embedded operating system. [8]
b) Explain the software architecture of an embedded system. [8]

PT.O



05) a) Explain the productivity tools for developing software systematically.[8]
b) Explain the architecture of Network Processor. [8]

OR
06) a) Explainthe different types of ROM and RAM devices used in Embedded
systems. [8]
b) Whatistask? What are different task states? Draw a task state diagram.[8]

SECTION - 11

07) a) Explain the methods of protection of shared data. [7]
b) Discuss the scheduling algorithms. [7]
c) Explain interrupt routenes in an RTOS environment. (4]

OR
08) a) Explain the features of UCOS. [8]
b) What are the different time delay functions? Explain. [6]
c) Explain deadly embrace. [4]
09) a) Whatis RT Linux Module? Explain. [4]
b) What are the function calls provided for times management is RT Linux?
Explain. [6]
c) How does a mailbox message differ from queue message in UCOS?
Explain. [6]

OR

Q10) a) Explain the following functions UCOS

1) Task related functions ii) Timer related functions. [8]
b) Explain the memory management functions of RTOS. [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 Hard ware. [8]

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

P1712 [Total No. of Pages : 3
[4164] - 127
B.E. (E & TC)
ADVANCED DIGITAL SIGNAL PROCESSING
(Sem. - 1) (2003 Pattern) (Elective - I)
Time :3 Hours| [Max. Marks :100
Instructions to the candidates:-
1)  Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed
5) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain, with an example, why is a discrete time signal filtered prior to
downsampling? Illustrate with frequency spectrum. [8]
b) With neat block diagram, waveforms and equations, explain the sampling
rate conversion by non-integer factors. [8]
OR
02) a) Explain, with suitable diagrams, the polyphase implementation of
interpolators. [8]
b) Explain, with neat diagrams and flowcharts, how computational effort is
reduced by a factor of M, in decimator, where M is decimating factor.|[8]
03) a) Derive the expression for basic LMS algorithm. [10]
b) Write LMS algorithm for system identification configuration. [6]
OR
04) a) Explain, how adaptive filters are used for removing ocular artefacts from
human EEG. [8]
b) Explain the recursive least squares (RLS) algorithm. [8]

PTO



05) 2

06) a)

07) a

b)

Write a note on Forward Linear Prediction. [4]

Determine the reflection coefficients for the sequence whose
autocorrelation function is given by : [10]
[2-31 ITS 1-32]

Why levinson & Durbin algorithm is used to obtain the filter coefficients

in the autocorrelation method of linear Prediction. (4]
OR
Determine the parameters {k_} of the lattice filter corresponding to the
FIR filter described by the system function. [6]
H(z)=1+2z'+ z?
Write a note on Inverse Linear Predictor. [4]

Draw Lattice and Direct Form I FIR filter structure. Derive the equations
which convert lattice filter coefficients to direct form filter coefficient.[8]

SECTION - 11

Explain the use of D.F.T. in power Spectrum Estimation. Illustrate the
effect of window function on DFT of a discrete time sequence. [8]

Suppose we have N = 1000 samples from a sampled sequence of random
process. [8]

i)  Determine the frequency resolution of the Bartlett and Welch (50%
overlap) methods for a Quality factor of 10.

ii) Determine the segment length for the Bartlett and Welch (50%
overlap) methods.

i) Compare Bartlett & Welch methods of power spectrum estimation.

OR
08) Explain the Periodogram method of power spectrum estimation. What are
its limitations? Explain Welch method. [16]
09) a) What are the desirable features of a Digital Signal processor. [9]
b) With the help of a ‘C’ language Pseudocode, explain the process of FIR
filtering in DSP. [9]

OR
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010) a)

b)

011) a)

b)

012) a)

b)

The unquantised coefficients of IIR filter are as follows : (4]
b, =1 a, =—0.829328

b, =0.675718 a,, =0.307046

b, =1

Determine the coefficients, if the same are quantized to 16 bits.

What are the factors considered for selecting a Digital signal processor

for an application. [8]

List the important features of TI TMS 320C5416 processor. [6]

Explain the digital model of speech production. [6]

Define pitch w.r.t. speech signal. Determine pitch frequency, given the

following data. [6]
F =16 kHz

First maximum of autocorrelation function of speech frame is at
lag="71.

Write a note on Cepstrum. (4]
OR

Explain the method of detection of voiced or unvoiced sound in speech

frame. [8]

A phoneme whose pitch is 100 Hz is sampled at 6kHz. It has two formats,
a weak one at 500 Hz and a stronger one at 2 kHz. [8]

i)  Determine the discrete time pitch period.

ii)  Sketch the approximate pole locations and frequency response of
linear prediction filter.

D el e
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Total No. of Questions : 12]

SEAT No. :
P1713 [Total No. of Pages : 3
[4164] - 186
B.E. (Chemical)
BIOPROCESS ENGINEERING

(Sem. - 1) (2003 Pattern) (Elective - I)

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

1) Answer 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 electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1
Q1) a) Explaintherole of DNA in cell life cycle? [6]
b) Write down general structure of monosaccharides and their function?[6]
c) Discuss the steps in the growth of microbial cells? [6]
OR
02) a) Explain the structure and functions of biomembranes? [8]
b) Write short notes on following : [10]

i)  Cell fractionation
i)  Osmoregulations interacting toxins

03) Explain the manufacturing process for. [16]
a) Proteins and
b) Vinegar
OR
04) Explain the manufacturing process for. [16]

a) Alcohol and
b) Penicilin

PTO



05) 2

b)

06) a)

b)

Q7) a

08) a)

09) a)

b)

010) a)
b)

The following data were obtained for an enzyme-catalyzed reaction.
Determine V__and K . The initial rate data is as follows :

S (mol/l) |5x10|2x10*| 6x10°|4x107|3x107|2x107/1.6x107|1.0x10-*|8x10°

¥ 125 | 125 | 121 | 111 |95 |625 27 | 139 7.5

(umol/min)

Do these data fit into Michaelis-Menten kinetics? If not what kind of rate

expression would you suggest? Use graphical method. [8]

Explain the kinetics of substrate activation and inhibition? [8]
OR

Give kinetic expressions for single and double displacement reactions

and discuss the Lineweaver Burke plot for both the cases? [8]

Explain the deactivation kinetics models? [8]

SECTION - 11

Write a note on other forms of microbial growth kinetics? [10]

Explain the typical growth curve for bacterial population? [8]
OR

Derive design equation for CSTR for continuous cultivation of cells and

also explain Monod kinetics? [10]

Derive an expression for maximum possible dilution rate and also state
its significance? [8]

What is immobilization of enzymes? What are its advantages over free

enzymes? [8]

What are the different variants of continuously operating bioreactors?

Explain in brief? [8]
OR

Explain the different methods of enzyme immobilization? [8]

Discuss and compare mechanically agitated contactor and bubble column
reactor as fermentor? [8]
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Q11) a) Discuss solvent extraction with examples used in bioseparations?  [8]

b) Describe the procedure for calculating the maximum possible growth
rate and critical mass transfer coefficient? [8]

OR
Q12) Write short notes on : [16]
a) Dialysis

b) Reverse osmosis
c) Electrophoresis
d) Ultra-filtration

XX
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Total No. of Questions : 12]

P1717

SEAT No. :
[Total No. of Pages : 3

[4164] - 254
B.E. (Computer Engineering)
PRINCIPLES OF COMPILER DESIGN

(2003 Pattern) (Sem. - 1)
Time: 3Hourg| [Max. Marks:100
Instructions to the candidates:
1) Answersto the two sections should be written in separate books.
2) Assume suitable data, if necessary.

SECTION - 1

Q1) @ Discussthesignificance of lexemeswith longest prefix and significance
of ordering rules with suitable examples. [6]

b) Explain LEX with suitable example. [6]

c) Why white space charactersare generally not allowed inidentifier names.
Justify. [3]

d) Explain Gross compiler. [3]

OR
Q2) @ Explain following points with respect to compiler : [16]

1)  Grouping of phases.
i) No. of passes required.
iii) Intermediate languages.
Iv) Tools needed.
b) What islexical error? [2]

Q3) @ Consider the grammar
E—>E+E
E—>EXE
E—a
Remove the ambiguity and then construct SLR(1) parsing table for
the resulting grammar. Show the step wise functioning for the SLR(1)

parser designed for “ax a+ @ [12]
b) Explain different types of parser. [4]
OR

PTO.



Q4) &)
b)

Q5) 8

b)

Q6) a)

b)

Q7) &

b)

Explain left recursion and left factoring. [4]
Construct a LR(0) parsing table for following grammar [12]
S—iSeS|iS|a

where ‘i’ stands for ‘if expression than’

‘e standsfor ‘else’

‘a for al other productions.

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

Write syntax directed translation scheme for

i) ifEthenS

i) if EthenSelseS

i) do SwhileE

Where E can be arithmetic or condition expression or identifier or
number. Expression may contain mixed types. Proper precedence and

associativity can be taken into consideration. S is simple assignment
statement. [12]

Explain any two types of intermediate code. [4]
OR

What is S-attributed definition and L-attributed definition? How

conversion of L-attributed to S-attributed is done [6]

Give merits and demerits of triples and quadruple representation

scheme. [6]

Differentiate between syntex tree and DAG. [4]
SECTION - 1l

What are typical contexts of activation record? By taking example of
factorial program, explain how activation record will ook likefor every
recursive call in case of factorial (3). [10]
What are the uses of symbol table during whole compilation process.
Commant on “Symbol table is used even after the end of compilation
process’. [8]
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Q8) g

b)

Q9) 8
b)

Q10)a)
b)

Qll)a)

b)

Q12)a)

b)

OR

Explain following parameter passing methods with suitable example:[6]
1) Cadl by value.

i) Call by reference

i) Call by name

Explain storage allocation schemes with proper examples : [12]
1)  Stack storage allocation

i) Heap storage alocation

lil) Static storage allocation

Explain with example the following terminologies : [8]

Basic block, flowgraph, peephole optimization, call graph.

Explain issues in code generation. [8]
OR

What is register allocation and assignment? [6]

What is ‘Next use information’. How it is computed? [5]

Explain various transformation on basic blocks. [5]

Draw an example flow graph and explain following optimization
using it : [12]
1) Copy propagation

i) Constant folding.

iif) Code hoisting.

iv) Common sub expression elimination.

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

OR

Explain following related to code optimization [10]
* Register alocation

Evauation order

o  Algebrar transformations

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

P1719 [Total No. of Pages : 2
[4164] - 260
B.E. (Computer Engineering)
ADVANCED COMPUTER ARCHITECTURE AND COMPUTING
(2003 Pattern) (Sem. - 1)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-
1) Attempt three questions from Section - | and three questions from Section - 1.
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) Compare Flynn’s classification and Feng’s classification for parallel
computer architecture. [8]
b) Derive the expression for speedup and throughput of a pipeline
processor? Describe how speedup can be maximized? [8]
OR

Q2) a) Explainfeaturesof auniprocessor system which exploits the parallelism.[8]
b) Whatis EPIC? Explain features of EPIC architecture with a block diagram.[8]

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

112|3| 45| 6|7
S1| X X
S2 X X
S3 X X
S4 X X
S5 X
b) Draw the ultrasparc architecture and explain its features with the concept
of RSE. [8]
OR

P.T.O.



Q4) a)

Q5) a)

Q6) a)

Q7) a)

Q8) a)

Q9) a)

b)

Q10) a)

b)

Q11) a)

b)

Q12) a)

b)

Explain various types of data hazards observed in pipeline processor.
How these hazards could be detected and resolved. [10]

Draw and explain VLIW processor architecture. [8]

Draw and explain vector processor architecture with multiple function pipes.[8]

Explain the issues in vector processing. [8]
OR
Explain Cube, Hypercube and Mesh Interconnection Network. [8]
Explain the use of matrix multiplication in parallel algorithms for Array
Processors with suitable example. [8]
SECTION - 1l
Explain Memory contention and arbitration techniques of multiprocessor
architecture. [12]
Draw and Describe IBM Power - 4 processor architecture. [6]
OR
Compare the characteristics of loosely and tightly coupled multiprocessor
architecture? [6]
Describe the features and components of COW’s and NOW'’s
architecture. [12]
Explain message passing program development in Multithreaded
Architecture. [8]
How simultaneous multithreading, context switching, interleaved
multithreading, latency used in multithreaded architecture. [8]
OR
Explain Latency Hiding Techniques with respect to multithreaded
architecture. [8]
Explain message passing program development for shared memory and
data parallel programming with suitable example. [8]

Explain collective communication functions implemented MPI library

with suitable example. [8]
Explain classification of parallel algorithms with their features. [8]
OR
Compare PVM and MPI message passing libraries and explain
communication functions implemented in MPI library. [8]
List out language features for parallelism? Explain the features of
FORTRAN - 90, OCCAM. [8]
*600
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Total No. of Questions : 12] SEAT No. -

P1721 [Total No. of Pages : 3
[4164] - 262
B.E. (Computer Engineering)
DISTRIBUTED SYSTEMS

(2003 Pattern) (Elective - 1) (Sem. - 11)
Time : 3 Hours] [Max. Marks :100
Instructions to the candidates:
1)  Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right indicate full marks.

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

5) Assume suitable data, if necessary.

SECTION - |

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

system. [6]

b) Explain general organization of an Internet search engine into three

different layers. [6]

c) Explain genera structure of a distributed system as middleware.  [6]
OR

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

distributed computer systems. [6]
c) Compare between multicomputer operating systems, network operating
systems and middleware based distributed system. [6]

Q3) @ Explain the steps involved in doing remote computation through RPC.
8]

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

OR

PTO.



Q4) &
b)

Q5) &)

b)

Q6) &)

b)

Q7) 8

b)

Q8) 8
b)

Explain two extensions to the original RPC model. [8]
Imagine we have a token bucket specification where the maximum
data unit size is 1000 bytes, the token bucket rate is 10 million bytes/
sec, the token bucket size is 1 million bytes, and the maximum
transmission rate is 50 million bytes/sec. How long can a burst of
maximum speed last? [8]

Compare between iterative name resolution and recursive name

resol ution. [6]

Explain file system operations supported by NFS. [6]

Explain how coda solves read-write conflicts on a file that is shared

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

Suppose that it is known that a specific mobile entity will almost never
move outside domain D, and if it does, it can be expected to return
soon. How can this information be used to speed up the lookup

operation in a hierarchical location service? [6]
Compare between coda, plan 9 and xFS. [10]
SECTION - 1l

Explain the difference between physical clock and logical clock with
example. [6]
Compare between bully and ring election algorithms. [6]
To achieve totally ordered multicasting with Lamport timestamps, is it
strictly necessary that each message is acknowledged? Explain.  [6]

OR
Explain clock synchronization algorithms. [6]
Compare Centralized, Distributed and Token ring mutual exclusion
algorithms. [6]

Many distributed algorithms require the use of coordinating process.
To what extent such algorithms actually be considered distributed?
Explain. [6]
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Q9) &)

b)

Q10)a)

b)

Ql1)a)

b)

Q12)a)
b)

Explain how to reach agreement within a process group when one or
more of its members cannot be trusted to give correct answers. [8]
Explain different classes of failures that can occur in RPC systems. [8]

OR
Explain the principle of virtual synchronous multicast. [8]
Explain different types of failures in distributed system. [8]

Explain CORBA’ s callback model for asynchronous method invocation.

[8]
Compare between GRID Computing and Cluster Computing. [4]
Explain different types of GRID. [4]

OR

Explain different CORBA services. [8]
Explain what is GRID and its architecture. [8]

o
o
%
%
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Total No. of Questions : 12] SEAT No. -

P1722 [Total No. of Pages : 2
[4164] - 275
B.E. (IT)
MOBILE COMPUTING
(2003 Pattern) (Elective - I) (Sem. - I)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates :

01)

02)

03)

04)

05)

1)

2)
3)

a)
b)

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

Assume suitable data, if necessary.

SECTION -1

Explain various types of mobilities you know. [8]

Explain the concept of Core, Edge and Access network in mobile

communication system. [8]
OR

Explain various generation of mobile communication system. [8]

Explain in detail the concept of frequency reuse. [8]

Explain GSM architecture in detail with appropriate diagram. Also explain all

the algorithms used in GSM security. [18]
OR

Write short notes on : [18]

a) Bluetooth

b) Java card

c) IPv6

a) Explain WAP protocol stack in detail. [8]

b) Explain how GSM system can be upgraded to GPRS. [8]
OR

PT.O



06) a) Explain the transmission plane characteristics of GPRS. [8]
b) Explain FHSS and DSSS. [8]

SECTION - 11

Q7) a) What are the advantages and disadvantages of WLAN? Under what

situation is WLAN desirable over LAN? [8]
b) Explain the design issues for applications targeted for handheld devices.|8]

OR
08) a) Explainin general WLAN architecture. [8]
b) Explain the internal components of PDA. [8]
09) a) Explain Palm OS architecture. [8]
b) Explain the various layers in Symbian OS. [8]

OR
Q10) a) Explain the 3 prong approach used in Java. [8]
b) Explain various security issues used in Symbian OS. [8]
Q11) a) Compare SIP and H.323. [9]
b) Explain various attacks on static and dynamic assets. [9]

OR
Q12) Write short notes on : [18]

a) Real time Protocols

b) Flavors of Windows CE
c) Components of Information security.

D)ok el
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P1761

SEAT No. :
[Total No. of Pages : 2

[4164] - 204
B.E. (Petroleum Engineering)
NATURAL GAS ENGINEERING

(2003 Pattern) (Sem. - 1)

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

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

2)  Answer three questions from each section.

3) Figures to the right indicate full marks.

4)  Neat diagrams should be drawn wherever necessary.

5) Use of a non-programmable calculator is allowed.

6) Assume suitable data, if necessary and clearly state it.

SECTION - 1|

Q1) Define Bg, Cg, Tpc. Draw the graph of viscosity, Cg and z factor versus
pressure and explain. [16]

Q2) What is an inflow performance curve for a gas reservoir? What is an outflow
performance curve? What is a tubing intake curve? Plot all on the same
graph? What is the usefulness of this graph? Explain in detail with equations.

[16]

Q3) Explain any two methods to find flowing and static bottom hole pressure.
[18]

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

SECTION - 11

Q5) Draw a process flow diagram showing the removal of carbon dioxide and
explain in detail. [16]

PTO.



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

Q7) a) Draw a diagram of a centrifugal compressor and name its parts. [10]
b) Compressor compression cycle. [6]

Q8) Write short notes on : [18]
a) Pipeline insulating.
b) Compressor design.
c) Isochronal well testing.

o
o
o
%
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Total No. of Questions : 12] SEAT No. -

P1762

[Total No. of Pages : 2
[4164] - 209
B.E. (Petroleum)

PETROLEUM PRODUCTION ENGINEERING - 11

(2003 Pattern) (Sem. - 1)

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

1)

Ql) a)

b)

Q2) a)

b)

Q3) a)

b)

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

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

Assume suitable data, draw the schematic graph and explain the graphical
method to determine the depth for multipoint of gas injection, in

intermittent gas lift. [10]
Draw the schematic sketch of pressure type of gas lift valve and explain
its working. [8]
OR
Write the various suitable parameters and situation in which you will
select PCP, Jet Pump and ESP. [12]
Draw the schematic sketch of four stages involved in intermittent gas lift
system operations. Indicate all the features. [6]

Explain the working principle and operation cycle of ‘plunger assisted

gas lift system’. [10]

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

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

P.T.O.



Q5)

Q6)

Q7)

Q8)

Q9)

a) Explain PPRL and MPRL in SRP. [6]

b) Describe the “ideal counterbalance effect’ in SRP system. [10]
OR

Draw the schematic sketch and explain the working of Sucker Rod Pumping

System and its components in brief. [16]

SECTION - Il

a) Explainany one method to evaluate well productivity, in brief [9]

b) Explain the methods of well stimulation in brief. [9]
OR

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

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

a) Draw the schematic sketch of gravel packed method of well completion

for sand control. [6]

b) What is scale? Write the reasons for scale deposition problem in the well

bore. Give the solution in brief. [10]
OR

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

and sizing of surface and sub - surface petroleum production system.[8]

b) What are the reasons of water production through the wellbore? Write
the various problems associated with it. [8]

Q11) a) Draw the sketch and explain the working of centrifugal pump in brief.[8]

b) Explain Weymouth and Panhandle equations used to calculate pressure

drop through pipe lines. Write their assumptions in brief. [8]
OR
Q12) Describe in detail pipe line design considerations for the transportation of oil
and gas. [16]
(XX X4
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P1769 [Total No. of Pages : 4
[4164] - 54
B.E. (Production)
OPERATIONS RESEARCH
(2003 Pattern) (Sem. - 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)  Figures to the right indicate full marks.
5) Use of calculator is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Unit - |
Q1) a) What are the various phases in solving O.R. Problems? [6]
b) A factory manufacture two products ‘X’ and ‘Y’ on which the profits
earned per unit are Rs. 5 and Rs. 6 respectively. Each product is
processed on two machines M1 and M2. Product ‘X’ requires one minute
for processing on M1 and two minutes on M2 while “Y” requires one
minute on M1 and one minute on M2. Machine M1 is available for not
more than 460 minutes while M2 is available for not more than 10 hours
during any working day. Find the number of units of products X and Y
to be manufactured to get maximum profit. [12]
OR
Q2) a) Explain how linear programming technique can be helpful in decision
making in production area. [6]
b) A firm has advertising budget of Rs. 720000. It wishes to allocate this

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

P.T.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)
b)

Q6) a)
b)

Unit - 11
“An assignment problem is a special case of transportation problem”.

Explain. [6]
Using a suitable method, find the optimal solution of the transportation
problem. [10]
D1 D2 D3 | Supply

O1 0 2 1 6

02 2 1 5 7

03 2 4 3 7

Demand| 5 5 10
OR

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

The head of the department has five jobs A, B, C, D & E and five
coordinates V, W, X, Y and Z. The number of hours each man would

take to perform each job is as follows- [10]
Subordinate— | V W X Y Z
Job A 3 7 10 15 8
Job B 4 7 15 18 8
Job C 8 12 20 20 12
Job D 5 5 8 10 6
Job E 10 10 15 25 10
Find the optimal assignment allocation of jobs to each of the subordinates.
Unit - 111
Explain the branch and bound method in integer programming problem.[6]
Find the solution of following integer LPP. [10]

Maximize Z = 3X1 - X2
Subject to constrains

2X1+X2>2
X1+3X2<3
X2 <4 and X1, X2 are positive integers.

OR
Explain the Gomory’s cutting plane method in integer programming
problem. [6]
Define or explain the following terms. [10]

I)  Parametric programming.
i)  Dynamic programming.
i) Non linear programming.
Iv) Integer programming.

v)  Goal programming.
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Q7) a)
b)

Q8) a)
b)

Q9) a)

b)

Q10) a)
b)

SECTION - 1l
Unit- 1V
Explain the steps involved in Monte - Carlo simulation. [6]

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

Week number 0 1 2 3 4

Conditional cumulative | 0.0 | 0.10 | 0.30 |[0.70 |1.0
probability of failure

OR
Explain briefly geometric programming. [6]
A milk dairy records sales of one liter packets during 100 days are as
follows : [10]

Dailydemand |8 | 9 | 10| 11| 12| 13| 14 |15 (16| 17
NumberofDays (5 | 9 | 10| 15( 13| 8 |11 |14 | 8 | 7

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

Unit-V

What are the properties of a game? Determine the optimal strategies and
the value of the game using graphical method if A1, A2 and A3 are
strategies of player Aand B1, B2, B3, B4 are of player B. [8]

Bl B2 B3 B4
Al -5 3 1 20
A2 5 5 4 6
A3 -4 2 0 -5
What are the characteristics of queuing model? Write Kendal’s notations
for the models 1. [8]
OR

What are pure and mixed strategies? Explain the “best strategy” on the
basis of minimax criterion of optimality. [8]
In the production shop of a company, the breakdown of the machines is
found to be Poisson distribution with an average rate of 3 machines per
hour. Break down time at one machine costs Rs. 400 per hour to the
company. There are two choices before the company for hiring the
repairman. One of the repairman is slow but cheep, the other fast but
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Q11) a)
b)

Q12) a)

b)

expensive. The slow repairman demands Rs. 200 per hours and will repair
the broken down machines exponentially at the rate of 4 per hour. The fast
repairman demands Rs. 300 per hour and will repair machines exponentially

at an average rate of 6 per hour. Which repairman should be hired?  [8]
Unit - VI
Differentiate CPM and PERT. [8]

The following information of a small project is given in number of weeks

for completion. [10]
Activity : 1-2 2-3 2-4 36 35 4-6 57 6-7 7-8
Optimistic time : 4 5 4 15 10 8 4 1 6

Most likely time : 6 7 8 20 18 9 8 2 7
Pessimistic time : 8 15 12 25 26 16 12 3 8

Draw the network diagram and calculate variances, the critical path and

the expected project length.
OR

Write a short note on :
I)  Resource smoothing.
i)  Crashing of network.

[8]

A small project is composed of activities whose time estimates are listed

in the table below. Activities are identified by beginning [10]
i) andending.
) node numbers.
Activity Estimated duration (in days)
()] Optimistic Most likely ~ Pessimistic
1-2 1 4 7
1-3 5 10 17
2-4 3 3 3
2-6 1 4 7
3-4 8 15 26
3-5 2 4 8
4-5 5 5 5
5-6 2 5 8

I)  Draw the project network.

i)  Find the expected duration and variance of each activity and expected

project length.

iii)
expected duration?

*640
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[4164] - 184
B.E. (Chemical)
PROCESS EQUIPMENT DESIGN - 11
(2003 Pattern) (Sem. - 1)

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

1)
2)
3)
4)
5)

6)

Ql) 8
b)

Answer any 3 questions from each section.

Answers to the two sections should be written in separate answer 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 - |

Describe different types of agitators. [8]
Design a shell for jacketed vessel with flanged and dished heads for
the following conditions : [10]
Vessal diameter 2130 mm

Jacket internal diameter 2260 mm

Jacket length 2500 mm

Internal diameter of head 2130 mm

Crown radius 2130 mm

Knuckle radius 128 mm

Straight flange length 60 mm

Internal pressure of shell 0.55 N/mm?

Internal pressure of jacket 0.35 N/mm?

Temperature 150°C

Material Open hearth Stedl - (1S 200°C)
Allowable stress 98 N/mm?

Modulus of elasticity 1.9 x 10° N/mm?

Poisson’s ratio 0.3

OR
PTO.



Q4) 8
b)

Q5) 8
b)

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

their equations. [4]
Give relevant design equations for half coil jacket and channel type
jacket. [6]
Give the classification of dryers. Describe tray dryers. [8]

Slabs of a material are dried from one side. Their dimensions are
Imx1mx8mm and the bone dry density of the material is 240 kg/m?.
The moisture content of the slabs is reduced from 60% to 10% on wet
basis. The critical moisture content is 20% and the equilibrium moisture
content is 0.5% on wet basis. Find the time required for drying. [8]

OR
What are spray dryers used for? Describe them in detail. [8]
What is the function of lifting devices in rotary kiln dryers? Why are
rotary kiln dryers given an inclination with the horizontal ? [4]
When are vacuum dryers used? How does the vacuum help in such
applications? [4]
Give the O’ Connel’s correlation. [6]
What isthe effect of thefollowing on plate column design: plate spacing,
weir height, vapour velocity and downcomer backup. [10]

OR

Q6) A sieve plate column isto be designed for the separation of a dilute aqueous
feed. The following data is available :

Maximum feed rate 10,000 kg/h
Minimum feed rate 70% of maximum
Number of stages 17

Slope of the bottom operating line 5.0

Slope of top operating line 0.57

Top product composition 94 mol%

Bottom Product Composition Essentially water
Reflux Ratio 1.5

Column efficiency 60%
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At bottom conditions:

Vapour Density 0.72 kg/m3
Liquid Density 954 kg/m?
Surface tension 0.057 Nm
K, 0.075

For top conditions :

Vapour Density 2.05 kg/m?3
Liquid Density 753 kg/m?3
Surface tension 0.023 Nm
K, 0.09

K, 30.6
Thickness of plate/hole dia 1

AlA, = AJA, 0.1

C 0.84

0

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

Q7) 8

b)

Q8) &)
b)

SECTION - 1l

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

areitsill effects? How can they be rectified? [6]

From the following data select the appropriate range for N and give

reasons : [6]

yly, =20

mG/L 05 06 07 08 09 10

Noe 3.7 41 63 80 10.8 19.0

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

column? [6]
OR

Write about column internals. [8]

In which method for estimation of H_ for a packed column is wetted

area considered? Give details. [10]
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Q9) &)

b)

Q10)a)
b)

Q1l1)a)
b)

Q12)a)
b)

What are the safety devices used in vessels to prevent pressure from

exceeding safety limits? [8]

What are knockout drums? What is the function of a demister pad in a

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

How can fine suspended solids be separated from gases? Explain. [8]
Design a decanter to separate light oil from water where the water flow
rate is 5000 kg/h, density 1000 kg/m?® and viscosity is 1 mN m? and the
oil flow rate is 1000 kg/h, density 900 kg/m?® and viscosity 2.5 mN gm?,

[8]

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

Write a note on piping supports. [8]
OR

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

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

[8]

O, 0, 0
0’0 0‘0 0’0

X/
L X4
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Total No. of Questions : 6] SEAT No. -

P1777 [Total No. of Pages : 2
[4164] - 55
B.E. (Production) (Common to Prod. S/W)
RELIABILITY ENGG.
(2003 Pattern) (Elective - 1) (Sem. - 1)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-

1)  Your answers will be valued as a whole.
2) Assume suitable data, if necessary.
3) All questions are compulsory.

SECTION -1

Q1) Inasurvival test conducted on 100 cardboard boxes for their strength under
impact loading, the following results were obtained. Calculate failure density,

hazard rate and reliability. [16]
No. of impacts No. of boxes failed

20 7
22 10
24 15
26 14
29 15
32 13
35 13
37 8
40 5

Total 100

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

b) The random variation with respect to time in the output voltage of a
system is exponentially distributed with mean value of 100 V. What is the
probability that the output voltage will be found at any time. [10]

) tolieintherange of 90 - 115 V.
i) exceeding 120 V.

P.T.O.



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

IN 3 z ouT
Rl

5]
L= 1

Fig. 1

SECTION - Il
Q4) Write short notes on any three of the following. [18]
a) Active and Passive Redundancy.
b) Reliability and Safety.
c) Accelerated Life Testing.
d) Techno - Physio constraints.
e) Reliability centered maintenance.
f) Use of Markov analysis in Reliability theory.

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

determine it? Explain linearly increasing Hazard model and draw the curves
for it. [8]

Q6) a) ‘Maintenance policies should be trad - off between corrective maintenance
and preventive maintenance for optimum profit. Do you agree with this

statement? Justify with examples. [8]

b) What is RPN in the context of FMEA? Discuss its allocation with an

example of your choice. [8]
(XXX
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Total No. of Questions : 12] SEAT No. -

P1778 [Total No. of Pages : 3
[4164] - 108
B.E. (Electronics)
ADVANCED COMMUNICATION ENGINEERING
(2003 Pattern) (Elective - I) (Sem. - I)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-
1)  Answers to the two sections should be written in separate answer books.
2)  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) Explainin briefabout T-junction. [8]
b) What does u mean by directional coupler? [4]
c) Describe the joints and bends. [6]

OR
02) a) What is cavity resonator? Discuss. [6]
b) Explain Horn and Parabolic antennas. [8]
c) Which are the microwave sources? [4]
03) a) Explain in brief : Varactor diode, Pin diode and Tunnel diode. [6]
b) What is MOSFET? [4]
c) Explain MMI in brief. [6]

OR
04) a) Compare and contrast the following striplines : [8]

i)  Micro striplines

i)  Parallel striplines

i) Coplanner striplines
iv)  Shielded striplines

b) Which are the different fabrication techniques of integrated circuits?
Also mention the Hybrid integrated circuit applications. [8]

PTO



05) a)

Q6) a)
b)

Q7) 2

08) a)

09) 2

010) a)
b)

What is Radar? Give fundamentals.
List the different types of radars.
Explain the following terms :
* Radar equation
» Radarrange
OR
Which is system losses related to Radar? Explain in detail.

What is Conical scan and sequential lobbing?

SECTION - 11

What is the nature of light? Explain.

[4]
6]
[6]

8]
8]

4]

What do you mean by acceptance angle and critical angle? Also explain

Ray theory.

Draw and Explain the block diagram of OFC link.
OR

Compare and contrast the step and graded index.

Discuss the single and multimode fibers.

Explain the OTDR instruments used for OFC.

Discuss the Architecture of GSM.
Explain cell splitting and handoff mechanism.
Explain ARQ technique.

OR

What is digital cellular modulation technique? Explain in detail.

Discuss the following wireless technologies in brief.
i) TDMA

i) CDMA

iii) WCDMA

iv) TDSCDMA
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8]

[6]
6]
[6]

[6]
[6]
4]

8]
8]



Q11) a) How basic satellite communication occurs? Explain in brief.

b) What are satellite orbits and satellite constellations? Discuss.

OR
Q12) a) Whatisthe radio link?
b) Explain spectrum sharing.

c) Give and Explain the forecast methods.

% ok
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Total No. of Questions : 12] SEAT No. -

P1781

[Total No. of Pages : 3
[4164] - 116

B.E. (Electronics)

SYSTEM PROGRAMMINGAND OPERATING SYSTEMS

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

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

1)
2)
3)
4
5)

6)

01) 2

Q2) 2

b)

03) a)
b)

Answer any three questions from each section.

Answers to the two sections should be written in separate answer 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
What are the language translator activities. [8]
Explain the different types of translator. [8]
OR
Explain the following term. [8]

i)  Lexical Analysis.
i)  Semantic Analysis.

Explain phases of compiler with input and output of each phase with
example \ of assignment statement of ‘C’ language. [8]

Draw the flowchart of activities of pass I of two pass assembler.  [8]
Explain advanced features of Macro assembler. [8]

OR

PTO.



04)

05)

006)

07)

09%)

09)

Explain data structures used in Pass I & Pass II of assembler. [8]

Describe the design of Macro processor & machine independent features
of macro Processor. [8]

Define loader? What are the basic tasks of the loader? [6]
Differentiate between Absolute Loaders and Direct Linking Loaders. [12]
OR

Explain Binary Symbolic Subroutine (BSS) loading scheme with example.
Also discuss how allocation, relocation, linking and loading is done using

this loading scheme. [8]
Explain the significance of the Transfer Vector. (4]
Explain with example how fundamental tasks of loading is carried in
Direct Linking Loader. [6]
SECTION - 11
What is OS ? State & Explain the basic functions of an OS. [8]
Explain different job scheduling in detail. [8]
OR
What is Deadlock? Explain deadlock handling techniques to deal with
Deadlock. [8]
What is Inter process communication. (4]
How semaphore is used in Process synchronization? [4]

Explain with diagram the concept of a translation look aside buffer. [4]
Explain Virtual memory using paging. [8]
Write short note on: [6]
i)  Continuous memory allocation.

i)  Non Continuous memory allocation.
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OR
Q10) a) Write down the algorithm for page replacement. [8]
b) Explain the concepts of [10]
i)  Virtual memory.

i) Demand Paging.

Q11) a) Explain IO time, access time & transfer time for magnetic tape & disks.

[8]
b) Explain device driver for serial & parallel port. [8]
OR

Q12) a) Explain different requests and responses across the PIOCS interfacing.
8]
b) Write short note on Advanced I/O programming. [8]

* kR
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Total No. of Questions : 12] SEAT No. -

P1782 [Total No. of Pages : 2
[4164] - 280-A
B.E. (Information Technology)
ARTIFICIALINTELLIGENCE
(2003 Pattern) (Elective - IT) (Sem. - IT)
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) Assume suitable data, if necessary.
SECTION -1
Q1) a) Discuss the classification of production systems. Comment on Control
Strategy. [10]
b) Explain the forward and backward chaining rules. [6]
OR
02) a) Design the heuristic estimates for: [6]
i)  8-puzzle i) Chess i) Tic-Tac-Toe
b) Explain AO* algorithm with example indicating its shortcomings. [10]
03) a) Explain the procedure of resolution with example. [8]
b) Write a script for viewing the movie in a theatre. [8]
OR
04) a) Give the procedure to convert wff into clause form. [8]
b) Draw the Partitioned Semantic Net representation for, [8]

i)  Every citizen of the town is literate.

ii) The dog has bitten every mail carrier.

PT.O



05) a)

06) a)

Q7) a)

08) a)

09) a)

010) a)
b)

0o11) a)

b)

Q12) a)
b)

Explain Morphological analysis and semantic analysis phases of NLP.

[10]

Write and explain Waltz’s algorithm. [8]
OR

Give the complete ATN representation to accept assertive English

statements. [10]

Explain discourse integration and pragmatic analysis phases of NLP.

8]

SECTION - 11

What is the significance of Planning? Which are the various components

of typical Planning system? [8]

Elaborate least commitment strategy. [8]
OR

Explain Non linear planning with goal stack with example. [8]

What is Hierarchical planning? Explain with example. [8]

Explain Learning by Analogy and Rote Learning. [8]

Explain Back Propagation Neural Network in detail? [10]
OR

What is Perceptron Learning? Explain in detail. [8]

Write the note on Learning by Deduction and Learning by Induction.
[10]

Explain typical Medical Diagnosis Expert system to diagnose childhood
diseases. [10]

Why does Prolog qualify as an Al language? [6]
OR

Explain the various building blocks of a typical Expert System. [8]

Write a Prolog program to compute the Fibonacci number interactively.

8]

% ok
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Total No. of Questions : 12]

P1801

SEAT No. :
[Total No. of Pages : 3

[4164] - 16
B.E. (Civil)
CONSTRUCTION MANAGEMENT

(2003 Pattern) (Elective - I1) (Sem. - 11)

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

1)  Answer any 3 questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4)  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 - |

Ql) @ Explainwithexamplesthedetailsof various construction projectswhich
are planned, and/or which are in the phase of construction, and/or
which are recently completed in the following sub-sectors, in the Indian

context : [12]
1) Road
i) Energy

i)  Communication
b) Discussthe responsibilities and authorities possessed by a construction

manager managing a multi-storeyed commercial complex. [6]
OR
Q2) @ Discussin detail the role played by CIDC as regards [12]

1)  Vocational training / development of construction workers.
i) CIDC-CQRA quality assessment.
i) CIDC-ICRA gradings for various stake-holders of projects.
b) Explain with examples from a contractor’ s organisation executing road
projects, the following : [6]
1) Organising
i) Staffing
i) Controlling

PTO.



Q3) @ Derive the formula for EOQ and explain limitations of EOQ. [6+4]
b) Discuss role of the materials manager appointed in an organisation
manufacturing precast and pre-stressed building components. [6]
OR
Q4) @ Explain how you would carry out the MUSIC-3D analysis for a
construction organisation which is involved with pre-fabricated
construction and steel structures. [8]
b) Discuss overall advantages of JIT concept, but also highlight the
limitations of the same in the context of Indian construction projects.
[5+3]
Q5) @ Discuss with examples the various primary and secondary objectives
of materials management and the role of the materials manager in the
balancing of objectives. [7+3]
b) Explain graphically with an example the 2 bin system. Also work out
the necessary formulae required to operate the system. [6]
OR
Q6) @ Discuss various types of feasibility studies carried out for any metro
project in India [10]
b) Discuss role of lender’s engineer on capital intensive construction
projects. [6]
SECTION - 1l
Q7) Discuss any 4 natural disasters w.r.t. [18]
a Causes.
b) Effects.
c) Data acquisition process.
d) Mitigation measures.

OR
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Q8) Discuss any 4 man-made disasters w.r.t. [18]
a Causes.
b) Effects.
c) Data acquisition process.
d) Mitigation measures.

Q9) Explain the various provisions made and how to ensure the effective
implementation of the same with respect to the following acts. [8+8]
ad Payment of Bonus Act (1965).
b) Indian Arbitration Act (1994).

OR

QLO)W.r.t. [8+8]
ad Employees Provident fund Act (1952).
b) Minimum wages Act.

Q1l1)Explain in detail how you would identify risk elements, their chance of
occurrence and their impact on the project w.r.t. any 8 important risk categories
associated with a gravity dam project situated on permeable foundation in
an earthquake prone zone. [16]

OR

Q12)Same requirements but w.r.t. any 8 important risk categories associated with
a maor marine work of jetty construction under ports and harbour project
being executed in the sea. [16]

o
o
%
%
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Total No. of Questions : 12] SEAT No. -

P1802 [Total No. of Pages : 2
[4164] - 198
B.E. (Chemical)
INDUSTRIAL HAZARDS & SAFETY
(2003 Pattern) (Elective - I1) (Sem. - 1)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates:

1)  Answers to the two sections should be written in separate answer books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4)  Assume suitable data, if necessary.
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 in Industrial safety. [8]
OR
Q2) Describe in detail about [16]
a) FAR
b) Dose V/s Response curve.
Q3) a) Discussthe importance of Industrial Hygiene in Chemical Industries.[9]
b) Derive the equation to determine the worker’s exposure to noise.  [9]
OR
Q4) a) Focus on Govt. Regulations related to Industrial safety. [8]
b) Determine the TLV for uniform mixture of dust containing. [10]
Dust Concentration, wt% | TLV In ppcf
A 70 20
B 30 2.7
Q5) a) Distinguish between fires & Explosion. [8]
b) What are the different types of fire extinguishers? Give their compositions
& specific application. [8]
OR

P.T.O.



Q6) Write short notes on [16]
a) Fire Triangle.
b) MOC
SECTION - 1l
Q7) Give the design details to prevent fires & explosions and discuss about the
explosion proof equipments & instruments. [16]
OR
Q8) a) Explain the storage & handling of flammable and toxic chemicals. [8]
b) Draw a neat sketch of VSP for acquiring runway reactions data and
discuss in detail. [8]
Q9) Explainthe importance of [16]
a) Hazard checklist and Hazard survey.
b) Probability theory for Risk assessment.
OR
Q10) Discuss in detail about [16]
a) Event Trees and Fault Trees.
b) Revealed & Unrevealed failure.
Q11) Write short notes on [18]
a) Role of computers in industrial safety.
b) Hazard model & Risk data.
OR
Q12) Discuss in detail about. [18]
a) Tackling of disasters.
b) Risk management routines.
(XXX
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Total No. of Questions : 8] SEAT No. -

P1161 [Total No. of Pages : 4
[4164] - 4
B.E. (Civil)
STRUCTURAL DESIGN - 111
(2003 Pattern) (Sem. - I)

Time :4 Hours| [Max. Marks :100
Instructions to the candidates:-
1) Answer Q.1 or Q.2, Q.3 or Q.4 in Section - I.
2) Answer Q.5 or Q.6, Q.7 or Q.8 in Section - I1.
3) Answers to the two sections should be written in separate books.
4) Figures to the right indicate full marks.
5) Useof IS 1343, IS 456, IS 3370 & non programmable calculator is allowed.
6) Neat diagrams must be drawn wherever necessary.
7)  Assume any other data if necessary & mention it at the starting of the answer.
8) Mere reproduction from IS Code as answer, will not be given full credit.
9) Assume any other data if required.

SECTION -1
Q1) a) Explainin brief. [8]
i)  Single degree freedom system.
ii)  Critical damping.

b) A post tensioned prestressed concrete beam section has top flange 650
x 150, web 150 x 600 and bottom flange 350 x 300mm, is simply
supported over a effective span of 17m and carries a super imposed
load of 13 kN/m over entire span. Calculate extreme fiber stresses in
concrete at midspan at initial and final stage. The 7 No. of 12/7 Freyssinet
cables having zero eccentricity at supports and c.g. area of steel at 100
mm from soffit of the section and are stressed to initial prestress of 1000
Mpa. Take loss ratio as 0.85 and unit weight concrete as 25 kN/m>.[17]

OR

02) a) A mild steel plate of cross section 12mm x 50mm, of length 0.8 m is
supporting a load of 150 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]

PTO.



b)

VAN
O

Ex
Fig(1)

A post tensioned prestressed concrete beam section has top flange
500 x 150, web 125 x 600 and bottom flange 300 x 200mm, is simply
supported over a effective span of 16m. The beam is prestressed with 5
No. of 12/5 Freyssinet parabolic cables with their c.g. at 100mm from
extreme bottom fiber, stressed one at a time from only one end. Calculate
total loss of prestress at the age of 120 days, if initial prestress is 1030
Mpa, coefficient friction = 0.28, K = 0.0026/m length of cable, slip of
anchorage = 2mm, Cc = 2.0, Es = 2 X 10° Mpa, concrete grade = M40,
Creep and relaxation of steel = 2% of initial prestress. [17]

03) Design a post tensioned prestressed concrete rectangular or ‘I’ section beam
for flexure to carry a live load of 12 kIN/m over entire simply supported span
of 15m with M40 grade of concrete and Freyssinet cables of 12/5 (fy = 1750
Mpa) or 12/7 (fy = 1500 Mpa), including the design of end block. Draw
sketches showing cable profiles and end block reinforcement details. Check

fiber stresses in concrete and deflection. [25]
OR
04) a) State remedial measures to be taken to reduce the friction loss in
continuous PSC beams. [8]
b) A posttensioned prestressed concrete continuous beam ABC with cross

[4164]-4

section 300 x 800mm as shown in fig(2) is prestressed with initial
prestressing force of 1500 kN. The loads shown are exclusive of dead
load. Locate centerline of thrust under prestress plus dead load also &
make it concordant stating the shift of cable at salient points find the
stresses in concrete at extreme fibers at intermediate support Take loss
ratio of 0.85, AD = DB = BE = EC = 8m. The eccentricities at A &
C=0, at D & E =240mm (downwards), at B = 150mm (upwards).[17]



13KNfm 13kN/m

Fig(2)
SECTION - 11

05) a) Write detailed note on seismic coefficient method. [8]

b) Analyze arigid jointed frame shown in fig (3) by cantilever method for
lateral loads. Flexural rigidity for all members is same. Analyze beam
JKL using proper substitute frame, if it is subjected to vertical ultimate
live & dead load incl. ofits self wt. intensities of 13 kN/m & 15 kN/m on
JK and 16 kN/m & 18 kN/m on KL respectively. Calculate max. span
moment for span JK and support moment at K. Design section for
combined effect of vertical and horizontal Loads. Adopt 15%
redistribution of moments for vertical load moments Use M20, Fe415.[17]

14kN —p .
! K L
4m
PN G Sm H 44m I
A;.Jm
SN — P 2
E F
Em
A _ B c
STI77 T 7777
Fig(3)
OR
06) a) Write detailed note on substitute frame method. [8]

b) Analyze arigid jointed frame shown in fig(4) by portal method for lateral
[4164]-4 3



Q7) a)
b)

loads. Flexural rigidity for all members is same. Analyze beam DEF using
proper substitute frame, if it is subjected to vertical ultimate live & dead
load incl. of its self wt. intensities of 22 kN/m & 20 kN/m on DE and 16
kN/m & 15 kN/m on EF respectively. Calculate max. span moment for
span HI and support moment at E. Design section for combined effect
of vertical and horizontal Loads. Adopt 10% redistribution of moments

for vertical load moments Use M20, Fe500 [17]
176N -
K L.
4m
N G 4m H [, b
4m
D
SN —Py . -
4mn
A B C
STIFS STITT STTTT
Fig(4)

Compare rectangular combined footings with strap beam to that without it.[5]
Design circular reinforced concrete tank resting on ground to store 3.25
lakh liters of water the top of tank is open Take the safe bearing capacity
of the supporting strata as 180 kN/m?. Design the wall and bottom slab
of the tank using IS code. Draw all details of reinforcements. [20]

OR

08) Design a ‘L’ shaped retaining wall for two layered leveled backfill for the
following data
Upper layer, height =3m, ¢=30°, v = 18 kN/m’
Lower layer, height =3m, ¢=32°, v =19 kN/m’
Safe bearing capacity of the underlying strata = 150 kN/m?, The coefficient
friction between the base slab and the underlying strata = 0.52. Draw lateral
pressure diagram and details of reinforcement of stem and base showing
curtailment if any. [25]
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Total No. of Questions : 12]

SEAT No. :

P1162 [Total No. of Pages : 3
[4164] - 5
B.E. (Civil)
ADVANCED GEOTECHNICAL ENGINEERING
(Elective - I) (2003 Pattern) (Sem. - I)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates:

1) Answer 3 questions from Section - I and 3 questions from Section - I1.
2)  Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Your answers will be valued as a whole.
5) Use of logarithmic tables electronic pocket is allowed.
6) Assume suitable data if necessary.
SECTION -1
Q1) Explain the following: [16]
a) Particle size classification.
b) Textural classification.
c) HRB classification.
d) ‘USCS’ classification.
OR
02) Discuss the following: [16]
a) Different ‘soil structures’
b) Role of clay minerals.
c) Diffuse Double layer.
d) Granular soil fabric.
03) a) Explain ‘Culmann’s Method’ for active earth pressure. [5]
b) Explain “Poncelet construction” method. [5]
c) A soil mass is refained by a smook vertical wall of 6M. Reight with

properties. ¥ = 20 kN/m’ & ¢ = 16°. The top of soil is horizontal &

canicor a udl of 4.5 kN/m?. Determine the total active EP per meter & it’s
point of application. [7]

PTO.



04) 2)
b)

05) a)

OR

Discuss the steps for ‘Design of gravity retaining wall’. [9]
Discuss the steps for ‘Anchored sheet pile design’ by ‘Free Earth
support’ method. [8]
Explain the following: [9]

i)  Types of geosynthetics.
ii)  Functions of geosynthetics.

b) Discuss the following: [8]
i)  Functional requirement of geogrid.
i)  Application of geosynthetics in geo-environment.
OR
06) a) Explain the term ‘Reinforced soil’ embankment’ by drawing a sketch.[9]
b) Discuss the following: [8]
i)  ‘Binquet & Lee’s theory’.
i)  Soil nailing.
SECTION - 11
07) Explain the following: [16]
a) Free & Forced vibrations.
b) Natural Frequency & Amplitude.
c) Barken’s method.
d) Pauw’s Method.
OR
08) a) In a vertical block vibration test of 1mx/mx/m size, resonance occured
at a frequency of 30 cycles/sec. Determine the Cu if the weight of oscillator
is 800 N & the force produced by it after 15 cycles is 1500 N. Weight of
test block is 24 kN/m°. [8]
b) Explain the following: [8]

[4164]-5

i)  Elastic half space method.
i)  Evaluation of soil parameters.



Q9) 2)
b)

010)a)
b)

011)a)

b)

012)a)

b)

[4164]-5

Explain the steps for ground improvement by compaction piles. [7]
Discuss the following: [10]
i)  Inserting reinforcement during construction of pile.

i)  Sand drains.

OR
Discuss different ‘ground improvement techniques’. [10]
Explain the term ‘grouting’. [7]
Discuss ‘Basic & composite’ Rheological Models. [9]
Explain the utility of Rheological models, for determination of creep &
secondary consolidation. [8]
OR
Discuss the following: [8]

i)  Hookian model.
i)  Saint ‘Ve-nant’s model.

Explain the term ‘Rheology’ & discuss the different soil phenomena,
expressed by different Rheological Models. [9]



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

[Total No. of Pages : 4

[4164] - 6
B.E. (Civil)

SYSTEMS APPROACH IN CIVILENGINEERING

(2003 Pattern) (Common to 1997 Course) (Elective - I) (Sem. - I)

Time :3 Hours]

Instructions to the candidates:-

1)
2)

3)
4)
3)
6)

7)

Answer 3 questions from Section I and 3 questions from Section I1.

[Max. Marks :100

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 from Section I and Answer Q7 or Q8,

Q9 or Q10, Q11 or Q12 from Section I1.

Answers to the two sections should be written in separate answer 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

Q1) Solve using Big M or Two phase method
Min Z = 2x, + 7x,

Subject to
6x +2x,=5
Sx, +7x,>4
x, + 4x2 <3
x,x,>0
OR
02) a) Explain the use of artificial variables in a L.P. Problem.
b) Compare Two Phase Method with Big M Method.
c) Explain infeasible solution and unbounded solution.

[16]

[4]
[6]
[6]

PTO.




03) Solve the following Transportation problem for obtaining the minimum cost

of Transportation.
Find the initial feasible solution by least cost method. [16]
Origin Destination
A| B [C [Supply
1 8 7 |5 |50
2 716 (9 |50
3 8| 6 |7 |40
4 517 |6 |40
Demand 701 50 |60
OR
04) a) A large construction company has to assign five of its subcontractors to

b)

05) a)

b)

Q6) 2)

b)

[4164]-6

five projects. The amount quoted in Rs lakh by each contractor for all
the projects are given below. Only one project can be assigned to each
contractor. Find the optimal assignment to minimize the total cost. [10]

Contractors Projects
1 |2 (3|4
A 1416 | 15| 11|09
B 118 | 28] 18| 19
C 19| 14| 29| 21| 13
D 2617 |9 |16]7
E O | 11| 17| 21| 11
Explain degeneracy in a Transportation problem. [6]

Use Fibonacci method to maximize Z = x* (12 — x) in the range (0, 12)
within 10% accuracy. Carry out the first four iterations only. [9]

Explain the Algorithm of Newton’s Method. Compare it with steepest
gradient method. [9]

OR

Use Newton’s Method to Minimize Z = x, — x, + 2x > + 2x x, + x?
starting from the point (2, 2) [9]
Compare the various one-dimensional search techniques in NLP.  [9]



Q7) a)

b)

08) a)

b)

09) 2)

b)

[4164]-6

SECTION - 11
Use Lagrange Multiplier Technique to Minimize f (x) = 4x* + 4x? +

4x x, — 12x, — 8x, subject to 3x, + 2x, = 6. [10]

What are the applications of dynamic programming in the field of civil

engineering. [6]

State Bellman’s Principle of optimality. [2]
OR

It is proposed to develop hydro-power by taking up three different river
valley projects. The total budget available is 8 money units. The returns
from these projects for each level of investment is given below. Use
Dynamic Programming to determine the optimal allocation so that returns

are maximized. [16]
Budget Returns from projects.
allocation 1 2 3
0 0 0 0
2 10 8 11
4 13 17 27
6 32 42 45
8 45 50 55
State the recursive equation at each stage. [2]

Determine the optimal sequence of jobs, which minimizes the total elapsed
time, based on the following information. Find the idle times of Machines
B & C.

All jobs are processed in the sequence

A - B - C on the machines. [10]

Job No. | Processing time on the machines
(in minutes)
A B C
1 5 5 7
2 10 6 10
3 9 4 12
4 7 3 9
5 4 7 8
What are the applications of a sequencing problem in the field of civil
engineering? [6]
3



OR
Q10)a) What are the components of a queueing system? [6]

b) Explain Kendall - Lee Notation. [4]

c) Explain Monte - Carlo Method of simulation. What are its applications in
civil Engg.? [6]

Ql11)a) Find the optimal strategies and the value of the game for the following
pay off matrix to A. [10]

Bl| B2 |B3 |B4
Al 8 |15 |4 (2
A2 19112 |17 |16
A3 —4 120 |15 |5

b) Explain the dominance theory in games theory. [6]
OR
Q12)a) Explain NPV and B/C ratio. Which parameter is to be used under what
conditions? [6]
b) Define the following . [10]

i)  Internal Rate of Return.
i)  Capital recovery factor.
i)  Sinking fund factor.

iv) Present worth factor.

v) Pay back period.

[4164]-6 4
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[4164] - 7
B.E. (Civil)
FINITE ELEMENT METHOD
(2003 Pattern) (Elective - I) (Sem. - I)

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

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

2)  Figures to the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Use of non programmable calculator is allowed.

5) Assume suitable data, if necessary.

SECTION -1
Q1) a) Determine the forces in the two-bar truss supported by a spring as shown
in fig. 1 Take E =200 GPaand A =5 x 10~ m?. Bar one has a length of
5m and bar two a length of 10m. The spring stiffness is k = 2000 kN/m.
= \1. [12]

O\Q.SHV
0) %

3 .
13 ® hs
low 1

b) Examine whether the given displacement model satisfies all the
convergence criteria for a beam element. y =a +a x +ax’ [4]

PTO.



OR
Q2) a) A beam of length 10m, fixed at one end and supported by roller at the
other end carries a 20 kN concentrated load at the centre of the span.
Take E = 200 GPa and I =24 x 107 m*, determine deflection, bending
moment and shear force at midspan, Also find reactions at supports.[12]

b) Derive stiffness matrix for a horizontal bar element. [4]

03) For a rigid frame as shown in fig.2, determine the nodal displacement
components and rotations, the support reactions and forces in each element.
Take E =200 Gpa, [ =8.32 x 10° m*, A=6.45 x 107 m? for all elements.[18]

2 @ 3

25 ku ’"
® ® g
}77)7' /7»’7;" i
e Em o
r= =
F9.2-
OR

04) Analyse the grid as shown in fig. 3. The grid consists of two elements, is fixed
at nodes 1 and 3, and is subjected to a downward vertical load of 22 kN. Take
E =200 Gpa, G=84 GPa,1 =16.6 x 10° m*and ] =4.6 x 10° m*.  [18]

—

—————— 1---

NV
AQ

AR
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05) a) Explain with suitable examples compatible and completeness requirements
of displacement function. [8]

b) Explain two dimensional and three dimensional Pascal’s triangle. Explain

its use in FEM analysis. [8]

OR

06) a) Write in brief about ‘Finite Element Procedure’. [6]
b) Determine the shape function for a CST element. Show that they are
nothing but area coordinates. [6]

c) Write a short note on ‘Lagrange Function’. [4]

SECTION - 11
Q7) For the three bar truss shown in fig. 4, determine the nodal displacements and
the stress in each member. Take E = 200 GPa. [18]
ISo kn

08) a)

b)

09) a)

b)

[4164]-7

Koo mm

Fyh

OR

Give the meaning of

i)  Cartesian Parameter Matrix.

i)  Displacement Transformation Matrix.

iii)  Shape function Matrix. [12]
Derive the shape function for a Tetrahedron Element. [6]

Explain the method of finding shape function for 8 noded rectangular

element to be used for plane stress/plane strain problem. [8]
using Lagrange functions write shape functions for the nine noded
rectangular element. [8]



OR

Q10)a) Explainisoparametric elements and their advantages. [6]
b)  Write a short note on ‘Jacobian matrix’ [6]
c) Explain the significance of natural coordinates. [4]
Ql11)a) Derive strain displacement matrix for CST element. [8]
b) Explain the applications of axisymmetric elements. (4]

c) Can we connect plane stress elements with axisymmetric elements. [4]

OR
Q12)a) What are the stress-strain relations for a thick structure, which is
axisymmetric in geometry as well as loading. [8]

b) Explain the terms ‘Plane stress’ and plane strain’ problems. Give
constitutive laws for these cases. [8]
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P1165 [Total No. of Pages : 3
[4164] - 8
B.E. (Civil)
STRUCTURAL DESIGN OF BRIDGES
(2003 Pattern) (Elective - I) (Sem. - I)
Time :3 Hours| [Max. Marks :100

Instructions to the candidates:-

1)

2)
3)
4)
5)
6)
7)

01) 2)

b)

02) a)

b)
c)

From Section I answer Q.1 or Q.2, Q.3 or Q.4 and from Section II answer Q.5
or Q.6, Q.7 or Q.8.

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

IS 456, 1S 800, IS 1343 and Steel table are allowed in the examination.
Neat diagrams should be drawn wherever necessary.

If necessary, assume suitable data and indicate clearly.

Use of electronic pocket calculator is allowed.

SECTION -1

Explain the codal provisions of live load specified for highway bridges.

[10]
List the different types of loads considered in the design of a highway
bridge. [10]
Explain the different types of bearing used in R.C. bridges. [5]

OR

Explain how the loads on the longitudinal girders of a T-beam deck slab
bridge are assessed. [10]
Derive the expression for economic span of a bridge. [10]
What are the functions of bearings? [5]

03) Design the deck slab for a R.C. T-Beam deck slab bridge with the given
details and also sketch the details of reinforcement. [25]

Carriage way = 2 lanes

Footpath on either sides = 1.5 m

PTO.



Thickness of railings - 80 mm
Thickness of footpath - 100 mm
Thickness of wearing coat - 80 mm
Span of main girder - 16.0m
Spacing of cross-beams - 3.0 m c/c
Live load - IRC Class AA Tracked Vehicle
Materials - M40 grade of concrete and Fe 415 grade of steel.
Adoptm = 0.07 and m, = 0.05
OR

Q4) For the R.C. T-Beam deck slab bridge given in Q.3, design the intermediate
post-tensioned girder. Use M45 grade of concrete and high tension strands of
7 ply 15.2 mm diameter having an ultimate tensile strength of 1700 N/mm?.
Use Fe 415 steel for supplementary reinforcement. Consider loss ratio as

0.85. Sketch the details. [25]
SECTION - 11
05) a) Compare the advantages of steel bridges over other bridges. [10]
b) Sketch and explain the various components for any five types of steel
bridges. [15]
OR

06) a) Design arocker and roller bearing for the given data and also sketch the
details. [18]

b)

i)  Reaction from the girder =2200 kN.

ii)  Allowable pressure on bearings = 4N/mm?

iii) Allowable pressure on bearing plate =2100 N/mm?
iv) Allowable pressure on concrete bed = 5SN/mm?

Write a short note on elastomeric pad bearing. [7]

07) Design the members U, - U,, U, - L, and U, - L, for the railway steel truss
bridge shown in Fig. 7. Also draw a neat sketch of the connection of members
at U,. [25]

a)
b)

c)

[4164]-8

Weight of stock rail - 0.60 kN/m
Weight of check rail - 0.40 kN/m
Timber sleepers of size - (0.25 %X 0.25 x 2.5)m @ 0.45 m c/c



d) Unit weight of timber - 7.5 kN/m?
e) Spacing of truss - 6.5 m c/c
f)  The bridge supports a eudl of 2950 kN

Ui UZ U3 IJ4 U5
58m
L() L| LZ LJ L4 L5 L(,
= 6 Panels @ 4.0 m c/c —]
Fig. 7
OR

08) For the railway bridge shown in Fig. 7, design the top and bottom lateral
bracing with the given data.

The rails are 650 mm above the bottom chord. The chord members are 500
mm deep and 500 mm wide. The end posts are 500 mm deep and 455 mm
wide. The web members are 550 mm deep and 250 mm wide. [25]
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[Total No. of Pages : 3
[4164] - 10
B.E. (Civil)

ADVANCED ENVIRONMENTALMANAGEMENT

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

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-

1)
2)
3)
4)
5)
6)

7)

01) 2)
b)

c)

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.

Your answers will be valued as a whole.

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

Assume suitable data, if necessary.

SECTION -1
Define EMS. What are the benefits of EMS. [6]
Write importance of environmental policy for smooth working of EMS.[6]
What are key elements of ISO 14001 EMS. [6]
OR
Explain following terms with respect to EMS requirements. [12]

i)  Planning

i) Implementation.

i) Management Review

iv) Checking and correction.

What events lead to development of ISO 14000 series. [6]

What is the purpose of Air (Prevention and control) Act 1981. Explain in
brief how this act helped the state pollution control board to control air

pollution. [6]

Briefly discuss Hazardous waste Management Handling Act 1989. [6]

Explain procedure for sampling under The Water Act. [4]
OR

PTO.



Q4) a) Explain objectives and provisions in MSW Rules 2000. [6]

b) Briefly discuss the salient features of water (Prevention and Control of
Pollution) Act 1974. [6]

c) Explain procedure for sampling under air act. [4]

05) Explain with examples or chemical formulae for the following physical process
to control emission of SO, from thermal power plant. [16]

a) Absorption.
b) Catalytic conversion.
c) Adsorption.

OR
06) a) Explain any two methods of NOX control by treatment. [12]
b)  Write emission factor in tabular form. [4]
SECTION - 11
Q7) Write notes on [18]
a) Composting.
b) Anaerobic digestion.
c) Incineration.
OR
08) a)  Write the classification of hazardous waste. [6]

b) Discuss the suitable methods of collection and disposal of MSW. [12]

09) Write short notes on [16]
a) Electrodialysis.
b) Ion exchange.
c) Phosphorous removal.
d) Carbon adsorption.

OR
Q10)a) What is advanced waste water treatment? Why it is necessary? [8]

b) Explain with a neat sketch GAC treatment of effluent and regeneration of
carbon. [8]
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QI11)a) What are advantages and disadvantages of EIA. [8]
b) Explain procedure for public hearing in India. [8]

OR
Q12)Write positive and negative environmental impacts of following projects.[16]
a) Nuclear power plant.
b) Express highway.

c) Dam.
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Total No. of Questions : 12] SEAT No. -

P1167 [Total No. of Pages : 4
[4164] - 12
B.E. (Civil)
ADVANCED CONCRETE TECHNOLOGY
(Elective - IT) (2003 Pattern) (Sem. - II)

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

1)  Answer three questions from SECTION I (Que. 1 or 2, Que. 3 or 4, Que. 5 or
6) and Answer three questions from SECTION II (Que. 7 or 8, Que. 9 or 10,
Que. 11 or 12).

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

4) Figures to the right indicate full marks.

5) Your answer will be valued as whole.

6) Assume suitable data, if necessary.

7)  Use of electronic pocket calculator is allowed.
8) IS 10262 is not allowed.

SECTION -1
Q1) a) Explain the properties of fresh concrete. [6]
b) Explain the water requirement for hydration of cement. [6]

c) Differentiate between rapid hardening cement and low heat cement. [6]

OR
02) a) Draw and explain the use of grading curves of aggregate. [6]
b) Explain characteristics of aggregates as a concrete making material. [6]
c) Explain alkali aggregate reaction. [6]
Q3) a) Name and Explain any four types of light weight concrete. [8]
b) Explain the following terms. [8]
i)  Shotcreting. i)  Guniting.
iii) Compaction of concrete iv) Transportation of concrete.
OR

PTO.



04) 2)

b)

05) a)

b)

Q6) 2)

Explain: [4]

i)  Mass concrete i)  Vacuum concrete.
Write a note on Under water concreting. (4]
Explain: [8]

i)  sulphur concrete and sulphur infiltrated concrete.
i)  high strength concrete and high performance concrete.

Using any method, Design the fly ash cement concrete mix M25 for

following data. [10]
Target mean strength -33MPa,

Slump -30 to 60 mm

Maximum size of crushed aggregate -20 mm,

Exposure - moderate,

Fly ash to be used -25%

Concrete cover -25 mm,

Assume following data:
*  Specific gravity of OPC is 3.15 and that of aggregates is 2.65

*  Compressive strength of cement (C) with fly ash (F) is 49 MPa at
W/(C+F) as 0.5.

»  For target mean strength of concrete of 33 MPa, W/(C+F) is 0.65.

»  Water content for assumed crushed aggregate of 20 mm size and a
slump of 30 to 60 mm is 210 kg/m>.

»  Reduction in water content for use of fly ash is 20%.

*  For assumed exposure and concrete cover, W/(C+F) ratio is 0.5
and cement content is 350 kg/m°.

*  Fine aggregate as 40% and no entrapped air in concrete.
Enlist the any four advanced methods of NDT. Explain any one of them.[6]

OR

Using IS method, determine mix proportion for M20 concrete for
following data. [10]

Target mean strength -26.6 MPa, slump - 30 to 60 mm, size of aggregate
- 20 mm, compaction factor - 0.9, quality control - good, exposure -
mild (W/C=0.5)

Cement satisfy the requirement of strength

CA confirm to table 2 and Fine aggregate confirm to Zone II of IS 383
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b)

Q7) 2)

b)

08) a)
b)

09) a)
b)

010)a)

b)

Specific gravity of OPC and aggregates is 3.15 and 2.6 respectively.
Water absorption for CA and FA is 0.5% and 1% respectively.
Moisture content for CA and FA is 0.0% and 2% respectively.

W/C ratio for target mean strength -0.5

For Sand confirming zone II, Water content is 186 kg/m’ and sand content
as 40%. Entrapped air as 2%.
Calculate the quantities of ingredient required to produce 1m? of concrete

of proportion 1: 1.5: 2.8 with w/c ratio as 0.5. Bulk densities of cement,
sand and aggregate are 1500, 1700 and 1600 kg/m’ respectively. Assume

Entrapped air as 2%. [6]
SECTION - 11

Explain the historical development of Fiber Reinforced Composite/

Concrete (FRC). [6]

Enlist different metallic fibers. Explain their any two properties in brief.[6]

Explain concept of interaction between fiber and matrix in uncracked
condition. [6]

OR
Explain carbon fiber and glass fiber. [6]
Enlist different naturally occurring fibers. Explain any two in brief. [6]

Explain concept of interaction between fiber and matrix in cracked
condition. [6]

Enlist different properties of hardened FRC. Explain any two. [8]
Explain the behavior of SFRC under compression, tension and flexure.

[8]

OR
Describe the SIFCON material with reference to: definition, structure,
properties and use. [8]
Explain the quality control test related to FRC. [8]
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QI11)a) Explainthe construction and use of a precast concrete pole with reference

to following:
i)  Analysis and design principals
i) A material required along with specification.
iii) Manufacturing method with flow chart.
iv) Testing methodology.
v)  Quality control.
b) Explain the product fibrocement with reference to following.
i)  Analysis and design principals.
i)  Material required along with specification.
i) Manufacturing method with flow chart.
iv) Testing methodology.
v)  Quality control.
vi) Use in Civil Industry.
OR

8]

8]

Q12)a) Explain the precast construction products with reference to following.[8]

History and development.
Classification and different product.
Erection & Assembly.

Quality Control (Laboratory & field)

b) Explain the construction of bridge (segmental or girder) using precast
concrete elements.

[4164]-12
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P1168 [Total No. of Pages : 4
[4164] - 13
B.E. (Civil)
EARTHQUAKE ENGINEERING
(2003 Pattern) (Sem. - IT) (Elective - II)
Time :3 Hours] [Max. Marks :100
Instructions to the candidates:-
1)  From Section I answer Q.1 or Q.2; Q3 or Q.4; Q.5 or Q.6 and from Section I1
answer Q.7 or Q.8; Q.9 or Q.10; Q.11 or Q.12.
2)  Answers to the two sections should be written in separate answer books.
3)  Figures in bold to the right, indicate full marks.
4) IS 456, IS 1893, IS 13920 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 -1
Q1) a) Explain plate tectonic theory. [10]
b) Describe the interior of the earth with a neat sketch. [6]
OR
Q2) a) Explain epicenter and focal depth with a sketch. [6]
b) Explain the scales used for measuring the earthquakes. [10]
03) a) Obtain the solution for the system shown in Fig. 3a [10]
> (©
k
_/vv\_ m . F(t)=F,sinwt
b) For the mathematical model shown in Fig. 3 b, determine the equivalent

stiffness at C. [6]

PTO.



04) a)

b)

05) a)
b)

Fig. 3.b

OR

A machine of mass m =350 kg is mounted on a simply supported steel
beam of length I = 1.75 m, having a rectangular ¢/s of b = 1.0 m and
d=0.15m and E = 2.01 x 10° N/mm?. To reduce the deflection of the
beam, a spring of stiffness k is attached at the mid-span, as shown in the
Fig. 4 a. Determine the value of k. [8]

!

Fig. 4.a

A body with mass of 7.2 kg is suspended from a spring with a constant of
1.80 kN / m. A damper provides a force of 36 N when the mass has a
speed of 600 mm /s. Determine the logarithmic decrement of the motion. [8]

Write a note on shear walls. [10]

Explain with a neat sketch, any one structural arrangement by which the

lateral loads on a structure can be resisted. [8]
OR

06) Fig. 6 shows plan of a 6-storey building located in zone IV. Four shear walls
are provided to resist the seismic forces. The building has the following data:

a)
b)
c)
d)

[18]
Floor to floor height =3.75 m
Dead load per unit area of floor = 2.5 kN / m?
Live load on each floor =3 kN / m?
Live load on roof = 2.0 kN / m?
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e) Axial load on each shear wall =4500 k N

f)  Size of columns = (450 x 450) mm

g)  Soil below the foundation = Medium

h)  Grade of materials = M30 grade of concrete and Fe 415 grade of steel
Design the shear walls.

|
T
S I S S 0
b
1 | | B
| | H
| | J\

ST

3.5 m——35 m——3.5 m—>

Plan

Fig. 6

SECTION - 11

07) The G+3 building shown in Fig. 7 is located in seismic zone I'V. The floor-to-
floor height is 3.5m. The building is supported on medium stiff soil. The R.C.
frames are in-filled with masonry walls. The lumped weight due to dead loads
is 8 kKN/m? on floors and 5 kN / m? on the roof. The floor slabs are designed
for a live load of 3 kN / m? and the roof is designed 2 kN / m?. Perform
dynamic analysis along y-axis only. [18]
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INE

| |

¥ | | |

—_t L

| | |

X Plan

|
-+

|
3.0 m—se—3.0 m-—»|

r
T
|
¥
|
*
|

S -

Fig. 7
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OR
08) a) Explain with neat sketch the detailing of reinforcement at a beam and a

column junction. [9]
b) Explain static analysis and dynamic analysis of structure for seismic
loads. [9]

09) A (500 x 350) mm column is reinforced with 12-16#. It is supported on an
isolated footing. The load coming on the footing is 1400 kN and a moment of
30 kNm. The SBC of the soil is 250 kN / m?. Using M25 grade of concrete

and steel of grade Fe 415, design the footing. [16]
OR
Q10)Explain the various methods available to control the lateral forces acting on a
structure. [16]
Q11)Write short notes on [16]
*  Soft story

»  Planirregularity
e Massirregularity

»  Liquefaction

OR
Q12)a) Whatis retrofitting and rehabilitation of structures? [8]
b)  Write a note on seismic evaluation of structure. [8]
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Total No. of Questions : 12] SEAT No. -

P1169 [Total No. of Pages : 3
[4164] - 17
B.E. (Civil)
INTEGRATED WATER RESOURCES PLANNING AND MANAGEMENT
(Elective - IT) (2003 Pattern) (Sem. - II)

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

1) Answer any three questions from each Section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data if necessary.

SECTION -1

Q1) a) Explainin briefthe history of water resource development in India. Also
explain present institutional framework for water resource management.[8]

b)  Write short note on National water policy. [8]

OR
Q2) a) Discuss principles of planning and financing of water resource project.|8]
b) Explain occurrence of water in space and time. [8]

Q3) a) The concurrent average yearly rainfall over a basin and the corresponding
yearly runoff for a period of 18 years are given below. Establish the
dependence between yearly rainfall and yearly runoff by computing
coefficient of correlation between them. [12]
Year 1 2 |3 |4 |5 |6 |7 |8 |9
Rainfall (ecm) [113]128[ 127|104 [108 [ 115|167 |154]99
Runoff (cm) [74 [104[{96 |61 [59 [82 |109[102]|57
Year 10 |11 (12 |13 |14 [15 |16 (17 |18
Rainfall (cm) [119] 152 137] 165|151 [160]130|149]130
Runoff (cm) [78 | 10996 | 124 (103 |134|87 [106]102
b) Explain regression analysis in brief. [6]

PTO.



OR

04) a) Explain conventional and evolutionary optimization techniques for water
resources planning and management. [10]
b) Explain following statistical parameters. [8]
i)  Mean. i)  Standard deviation.
i) Skewness and iv) Kurtosis.
05) a) What are the causes of flood. Explain structural and non-structural
measures to control floods. [8]
b) Explain use of geo-informatics in of drought management. [8]
OR
Q6) Write short notes. (Any four) [16]
a) Discuss common probabilistic distributions with the help of sketches.
b) Reparation rights and ground water ownership.
c) Economics in water resources projects.
d) Principles of water pricing and water allocation.
e) Statistics of water resources and irrigation potential in India.
SECTION - 11
07) a) Explainsignificance and feasibility of inter-basin water transfer in India.|8]
b) Explain in brief water demand estimation in power sector. [8]
OR
08) a) Discuss: [8]
i)  Consumptive and non consumptive demand in water resource
projects.
i) Method of forecasting of water demands in domestic and industrial
sectors.
b) Explain how surface water and ground water resources are estimated.|8]
09) a) Describe siltation in reservoirs. [6]
b) Explain rehabilitation and resettlement in water resources projects. [10]

OR
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Q10)a) Discuss principle measures that should be undertaken to control the
inflow sediment to an impoundment reservoir. [8]
b) Whatis meant by water-logging? What are its ill-effects? Describe some
of anti-water-logging measures with the help of suitable sketches.  [8]
Q11)Write short notes. (Any 3) [18]
a) Application of ANN in modeling water resources engineering.
b) Water management in irrigation sector.
c) Use of geo-informatics in integrated water resource planning and
management.
d) Social impact of water resources development.
OR
Q12)a) Explain use of decision support system in integrated water resource
management. 9]
b) Describe protection of eco-system from environment point-of-view. [9]
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Total No. of Questions : 6] SEAT No. -

P1170 [Total No. of Pages : 2
[4164] - 18
B.E. (Civil)
ADVANCED ENGINEERING GEOLOGY WITH ROCK MECHANICS
(Elective - IT) (2003 Pattern) (Sem. - II)

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

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

2)  Figures to the right indicate full marks.

3) All questions are compulsory.

4) Neat diagrams must be drawn wherever necessary.

SECTION -1

Q1) a) Explain engineering significance of older metamorphic rocks in
Maharashtra State. [9]
b) Branching and off shoots of Dyke. [4]
c) Field characters of fractures. [5]

OR

Explain

a) Engineering significance of older secondary rocks in Maharashtra State.[9]
b) Regional distribution of Basalts. [5]
c) Field characters of dykes. [4]
Q2) a) Geological conditions resulting to tail channel erosion in Deccan Trap
Area Only Mention Case histories. [7]
b) Discuss with suitable examples, suitability of Compact and Amygdaloidal
Basalts from dam foundation point of view. [9]

OR
a) Engineering significance of Tachylytic Basalts. [6]

b) How a location of spillway is decided on local geological conditions.
Explain suitable case histories due to Compact basalt and Volcanic
Breccias. [10]

PTO.



03) 2)
b)

a)
b)

c)

04) 2)
b)

a)
b)

Compressive strength of rock masses. [8]

R.S.R. system of classification of rock masses. [8]
OR

Stand Up time of a rock mass during tunneling. [3]

Wenner’s arrangement of resistivity survey. [5]

R.M.R. system of classification of rock masses. [8]

SECTION - 11

Describe Tunneling through Deccan Trap Basalts with examples. [10]

The parameters deciding Safe Bearing Capacity of bridge. [8]
OR

Importance of subsurface investigations for foundation of bridges. [10]
Significance of dykes and fractures from tunneling point of view.  [8]

05) Write notes on:

a) Chances of getting ground water along flow contacts. (4]
b) Scarcity of sand in deccan trap area. [4]
c) Residual soils of Maharashtra State. (4]
d) Granular disintegration. [4]
OR
Explain.
a) Deep drilled wells. [4]
b) Availability of sand in deccan trap area. [4]
c) Influence of climate on soil formation. [4]
d) Success of percolation tanks in Region 1. [4]
06) Write notes on:
a) Will dam building activity cause a major earthquake. Give suitable
examples. [8]
b) Objection and facts about using Amygdaloidal basalt as a construction
material. [8]
OR
a) Engineering significance of fault/ faults in major civil engineering works.[8]
b) Giant phenocryst basalt as a construction material. [4]
c) Foundation of monumental buildings. [4]
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Total No. of Questions : 12] SEAT No. -

P1171 [Total No. of Pages : 3
[4164] - 19
B.E. (Civil)
DAMS & HYDRAULIC STRUCTURES
(2003 Pattern) (Sem. - II)
Time :3 Hours] [Max. Marks :100
Instructions to the candidates:-
1) Answer any 3 questions from each section.
2)  Answer 3 questions from Section I and 3 questions from Section II.
3)  Answers to the two sections should be written in separate books.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the right indicate full marks.
6) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.
7)  Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain - procedure of carrying out investigation of dam site. [8]
b)  Write short notes on
i)  Inclinometer
i) Ballon dams. [8]
OR
02) a) What is the procedure of fixing height of the dam? [8]
b)  Write short notes on [8]
i)  Factors that affect the choice of a dam.
i) Inspection of dams.
03) a) Compute the maximum stres’s developed in an elementary profile of a
gravity dam 50 m high. Assume triangular uplift with an unlift factor of
0.9. Take ' = 9.787 kKN/m’
Sp. gravity of dam material =2.25 [8]
b) Explain
i)  Reservoir Losses
i)  Galleries in gravity dam. [8]

OR

PTO.



04) 2)

Check the stability of a gravity dam. 35 m high. Water stands on the u/s
side of dam of triangular section upto its full height. The base width of
the dam is 20 m.

Assume - 5P wt. of dam material = 24 kN/m’

Coefficient of friction between bare & foundation L= 0.8

Shear strength g = 1200 kN/m?. [10]
b) Explain low and high gravity dam. [6]
05) a) Distinguish between rolled fill and hydraulic fill type earthen dams. [6]
b)  Explain various methods of controlling seepage through an earthen dam.[6]
c)  Write short note on:
Components of spillway and their functions. [6]
OR
06) Write short notes on (any four) [18]
a)  Shaft spillway.
b) Roller bucket type energy dissipator.
c) Radial gate.
d) Relationship between TWC and JHC in selection of energy dissipator.
e) Rock toe.
SECTION - 11
Q7) a) Explain - various corrections that are needed in the design of weir on
permeable foundation, based on Khosla’s theory. [10]
b) Explain - Lake tapping. [6]
OR
08) a) State limitations of Bligh’s creep theory. [8]
b) Explain
i)  Control structure - head regulator
ii)  Exitgradient. [8]
09) a) Give & explain classification of canals. [8]
b) What is the necessity of lining of canals? Explain briefly benefits of
lining. [8]
OR
Q10)a) Design an irrigation canal in alluvial soil according to Lacey’s theory to
carry full supply discharge of 60 m*/s. Take Lacey’s silt factor = 1.0
Side slope of canal =0.5H: 1V [8]
b) Compare aqueduct and syphon aqueduct. Draw neat sketches also. [8]
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Q11)Write short notes on (any three) [18]

a) Levees.

b) Run offriver plant.

c) Draw - Layout of a high head hydro electric power plant & also explain.
d) Head & cross regulator.

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

a) Types & selection of turbines.

b) Objectives and methods of river training.
c) Assessment of power potential.
d) Groynes.
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Total No. of Questions : 12] SEAT No. -

P1172 [Total No. of Pages : 3
[4164] - 20
B.E. (Civil)
TRANSPORTATION ENGINEERING -11
(2003 Pattern) (Sem. - II)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-

1)

2)
3)
4)
3)
01) 2)

b)

02) a)

b)

03) a)

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q5 or Q6 from Section - I & Answer
Q.7 or Q8, Q9 or Q10, Q.11 or Q.12 from Section - I1.

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

Assume suitable data, if necessary.

SECTION -1
With the help of a neat sketch, describe the concept of star and Grid
pattern. (4]
Write a detail note on Traffic Volume Study. [6]
Describe the method of preparation of Master plan based on saturation
system. 7]
OR
Explain in brief classification of roads based on location & function.|7]
Write a detail note on parking studies. [4]
Discuss the salient features of first road development plan. [6]

Explain in brief various engineering surveys carried out to finalise road

alignment. [7]

Calculate the values of [6]

i)  Head light sight distance and

i) Intermediate sight distance for a highway with design speed of 65
kmph. Assume f=0.36 and t = 2.5 sec.

Write a short note on PIEV Theory. (4]

PTO.



04) 2)

b)

05) a)

b)

06) a)
b)

Q7) a)

b)

OR
Derive an expression for finding the Stopping Sight Distance (SSD) at
level and at grade. [7]

Enumerate the steps for practical design of superelevation. [5]

Explain curve resistance and compensation of gradient on horizontal
curve. [5]

Explain the desirable properties of aggregates to be used in different
types of road construction. [6]

The CBR value of subgrade soil is 5.0%, calculate total thickness of a
pavement using design formula developed by the U.S. corps of engineers.
Assume wheel load = 4100 kg and Tyre pressure = 6 kg/cm?. [6]

State comparison between Rigid pavement and Flexible pavement. [4]

OR
Write a note on Equivalent Single Wheel Load. [4]

The width of expansion joint gap is 2.5 cm in a cement concrete pavement.
Ifthe laying temperature is 10°C, calculate the spacing between expansion
joints. Assume coefficient of thermal expansion of concrete as 10 x 1076

per degree celcius. Maximum slab temperature in summer is 54°C. [6]

What are the various tests carried out on bitumen? Also mention the

significance of each test. [6]
SECTION - 11
Write an explanatory note on the following: [8]

i)  Three controls of an airplane.

i)  Wind Rose type Il for orientation of runway.

Explain the term Minimum Turning Radius with the help of suitable sketch.
[3]

Differentiate between: [6]

i)  Runway and Taxiway.

i)  Airport and Aerodrome.

i) Apron and Hangars.

OR
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08) 2)
b)

d)

09) a)
b)

010)a)

b)

011)a)

b)

Q12)a)

b)

Discuss the various factors affecting Airport Capacity. [5]
Explain in brief basic runway length. (4]
What are the points to be considered during the site selection of a Heliport.

[4]

How Runway orientation should be done? Discuss. (4]
Give detail classification of bridges. [5]
Derive the equation you use to determine the Economic Span. State the
assumptions also. [6]
Write a note on: [6]

i)  Scour Depth and its effect.
i) Importance of Free board and clearances.

OR
Sketch any 2 types of piers that are commonly used. Also label the
parts. [6]
Explain in brief the Rational Formula to calculate the design discharge.|6]
Define Afflux. State and explain various formula to calculate Afflux. [5]

Enlist various types of Loads coming on a major bridge structure and

briefly discuss 1RC class AA loading. [6]

What is culvert? State their types with their suitability. [6]

Write a note on Maintenance of bridges. (4]
OR

Differentiate between [6]

i)  Cantilever bridges and Bascule bridges.
i) Movable span and Fixed Span bridges.
i) Fixed bearing and Free bearing.

Write a detail note on the different erection methods employed during
construction of bridges. [6]

What is cut water and Ease water? Sketch any two shapes of cut water
and Ease water. (4]
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Total No. of Questions : 12] SEAT No. -

P1173 [Total No. of Pages : 3
[4164] - 20A

B.E. (Civil)
FOUNDATION ENGINEERING
(2003 Pattern) (Sem. - IT)

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

1)  Answer 3 questions from each Section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

SECTION -1

Q1) a) What are the factors that affect the sample disturbance? [6]

b) State & Explain the factors on which the extent of exploration depends.
[6]

c) Differentiate between SPT & DCPT. [5]
OR
Q2) a) Describe the standard penetration test explaining its application in
foundation engineering. [6]
b) What are the objectives of soil investigation? [6]
c) Describe the chunk sampling with a neat sketch. [5]

03) a) Define the terms normal consolidation, over consolidation &

preconsolidation pressure. [6]
b) Explain in brief consolidation test & enlist the consolidation parameters
obtained from the test result. [6]
c) Enlist the causes of foundation settlement. [5]

PTO.



04) 2)

b)

05) a)

b)

Q6) 2)
b)

Q7) a)

b)

08) a)

b)

09) a)

b)

c)

OR
Explain with neat sketch, square root of time fitting method to find out
coefficient of consolidation. [6]
Explain with sketches spring analogy model in consolidation process.[6]
Write mathematical equation for compression index, coefficient of
compressibility & coefficient of volume change. [5]

Write down assumption made in Terzaghi theory & State Terzaghi Bearing
capacity equation. [6]
Explain with neat sketch Plate Load Test & state limitations. [6]
What is the ultimate bearing capacity of a rectangular footing, 1m x 2m,
on the surface of saturated clay of unconfined compression strength of

100 kN/m?. [4]
OR
Explain with neat sketches, modes of bearing capacity failures in soil.[6]
Explain Housel’s perimeter shear concept. [6]
Explain the concept of floating foundation with neat sketch. [4]
SECTION - 11
With a neat sketch explain the load carrying mechanism of friction piles
& end bearing piles. [6]
Explain classification of piles based on mode of transfer of load, method
of construction & use of pile. [6]
Write short note on Under-reamed pile with neat sketch. [5]
OR
What are the advantages & disadvantages of pneumatic Cassions over
open caissons? [6]
What is Caisson disease? Mention nature of symptoms observe in human
being during caisson disease. [6]

Draw a neat sketch of well foundation showing its different components.

[S]

Enlist typical ten characteristics of Black Cotton Soils & give their

approximate values. [6]
State & explain six important recommendations for building foundation
in Black Cotton Soil. [6]

Define swelling pressure. Enlist factors affecting the swelling pressure.[5]
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Q10)a)

b)

0l11)a)
b)

Q12)a)
b)

OR
Explain with sketches pressure distribution behind braced sheet piles in

i)  Cohesive soils

i)  Cohesionless soils [6]
For cantilever sheet pile, using approximate method work out depth of
embedment. [6]
With neat sketches enlist different types of cofferdams. [5]
Explain with sketches various functions of geosynthetics. [6]
Explain with figures the constructions of nailed soil wall. [6]
Write a short note on types of geosynthetics. [4]
OR
State & explain factors affecting liquefaction of soil. [6]
Explain four different types of earthquake scales used in engineering
practice. [6]
Write a short note on liquefaction. [4]
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Total No. of Questions : 12] SEAT No. -

P1174 [Total No. of Pages : 7
[4164] - 21
B.E. (Mechanical)
MECHANICAL SYSTEM DESIGN
(2003 Pattern) (Sem. - I)
Time :4 Hours] [Max. Marks :100

Instructions to the candidates:

1)
2)
3)
4)
5)

6)

Q1) 2)
b)

Q2) 2)

Answer 3 questions from Sections - I and 3 questions 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

Unit-1
With neat sketches explain different types of pressure vessel supports.[6]

A high pressure cylinder consists of steel tube with inner and outer
diameters of 40mm and 60mm respectively. It is jacketed by outer steel
tube with an outer diameter 80mm. The tubes are assembled by shrinking
process in such a way that maximum principal stress induced in any tube
is limited to 150N/mm?. Calculate the interference pressure and original

dimensions of tubes. Assume E = 207000 N/mm?. [10]
OR
Explain different methods of pre-stressing a cylinder. [6]

PTO.



b)

A cylindrical pressure vessel of 1500mm ID is provided with a nozzle of
300mm inner diameter and 10mm thickness. Protruding lengths of nozzle
inside and outside the vessel are 10mm and 40mm respectively and it is
made up of seamless tube. The thickness of shell is 20mm. Internal
pressure in the shell is SMPa. 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-11

03) Atensile bar of length 600mm is subjected to constant tensile force of 4000N.
If the factor of safety is 3, 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. [16]
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
OR
04) a) Explain the method of solving optimum design problem with redundant
specifications. [12]
b) Differentiate between optimum and adequate design. [4]
Unit - IT1
05) a) Derive expression for tensile stress in flywheel arm due to torque
transmission. [6]
b) Torque produced by a four stroke engine is given by T =4000 + 500sin ¢

+ 3000 sin 26 Nm where ‘9’ is angle turned by the crank shaft. Mean
engine speed of 250 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 FG150 (p = 7000 kg/m?), Use factor of safety as 3.
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]
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06) 2)
b)

Q7) a)

b)

08) a)

OR

Derive expression for hoop stress in disc type flywheel. [6]

The turning moment diagram of four stroke engine can be assumed to be
consisting of four triangles. The areas measured are 800, 120, 70 and
300 mm? for power, exhaust, suction and compression strokes
respectively. Scale chosen for plotting the diagram is 1 mm? =10 J. The
engine is running at 700 rpm and speed fluctuation is to be kept within
2% of mean speed. Wheel material is FG150 (p = 7000 kg/m?) with
factor of safety as 3. 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 - 11
Unit-1V
A cantilever beam is made of plain carbon steel 25C8 having the mean
yield strength of 280N/mm? and a standard deviation of 40 N/mm?. It is

subjected to a bending stress with a mean of 180 N/mm? and a standard
deviation of 20 N/mm?

Determine:
i)  thereliability of the beam.
i) the minimum factor of safety available; and

iii) the average factor of safety available.
Table: - ‘Areas under the standard normal distribution curve from zero to Z.’.

V4

2.1

2.2

23

2.4

3.8

3.9

Area

0.4821

0.4861

0.4893

0.4918

0.4999

0.5000

Write a short note on : Design for Powder Metallurgy.

[10]
[6]

OR

The recommended class of fit for the journal and the bearing of a
hydrodynamic bearing is 20 H.e,. The diameters of the journal and bearing
are normally distributed. From the considerations of hydrodynamic action
and bearing stability, the maximum and minimum clearances are limited
to 0.08 and 0.05mm respectively. Determine the percentage of rejected
assemblies.
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The tolerances in micron are as follows:

Diameter (mm) H e

€ c. (S C.

S 1 S 1

20

+21

—40

—73

Table: - Areas under the standard normal distribution curve from zero to Z.

V4

1.9

2.0

2.1

2.6

2.7

2.8

Area

0.4713

0.4772

0.4821

0.4953

0.4965

0.4974

b)  Write a short note on : Design for casting.

[10]
[6]

Unit-V

09) A multi-speed gear box is to be designed for a machine tool for spindle speed
varying between 30 r.p.m and 1000 r.p.m. If the gear box is driven by 5 kW,
720 r.p.m. electric motor through the belt drive;

a)
b)
c)
d)

e)

010)a)
b)

Draw the candidate structure diagrams.
Select the optimum structure diagram.
Draw speed diagram and gearing diagram.
Determine the number of teeth on gears,

Draw the deviation diagram

Assume same module for all gears. [18]
OR
Explain with neat sketch the compound ray diagram. [6]

Narrate the reasons for providing steeped regulation and not stepless
variation of speeds in machine tools. [6]

With the help of suitable examples, explain the importance of aesthetic
considerations in the product design. [6]
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011)a)

b)

Unit- VI

With neat sketches, explain the different types of take-up systems used
in belt conveyors. [6]

A triple ply belt conveyor is required to transport 2 ton of iron ore per
hour through a distance of 1000m and a height of 300m. The permissible
belt speed is 90m/min. If the mass density of iron ore is 2.5 ton per
cubic metre determine,

i)  The belt width,
i)  The diameter of drive pulley,

iii) The reduction ratio of gear reducer, if electric motor speed is 1440
r.p.m.

Use following data:

Flow ability factor ‘K’ ; Belt inclination ‘¢’

a | 10°-15° |16°-20° |21°-25° |26°-30° [31°-35°

2.65x107*]2.5x107%] 2.35%x10°*]2.20x10"*{2.05x10"*

«  Standard belt width : 400, 450, 500, 600, 650, 750, 800, 900, 1000,
1200, 1400, 1600, 1800, 2000mm

*  Material factor for plies for capron belt K = 2.0

*  Belt tension and arc of contact factor K, = 80. [10]

OR

Q12)The following data relate to horizontal belt conveyor used in process industry.

Belt speed = 2 m/s
Surcharge factor for belt C = 0.0725
Number of plies for belt = 3
Material factor for plies K, = 2.0
Belt tension and arc of contact factor for belt K, = 80
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*  Material conveying horizontal length = 260m

*  Centre distance between drive pulley and tail pulley = 260m

»  Centre distance between snub pulleys = 255m

»  Ratio oftail pulley to drive pulley diameters = 1.0

*  Ratio of snub pulley to drive pulley diameters = 0.5

*  Mass of each carrying run idler = 25kg

*  Mass of each return run idler = 20kg

*  Pitch of carrying run idler = Im

*  Pitch of return run idler = 2.5m

*  Friction factor for idlers, fc = 0.02

¢ Snub factor for snub pulleys € | = 0.03

¢ Snub factor for drive and tail pulleys € , = 0.06

*  Material velocity along belt = Im/s

*  Capacity of conveyor = 300 mtph
*  Density of material to be transported = 800 kg/m’

. Frictional resistance due to belt cleaner

near drive pulley (B = belt width, m) = 100 B, N
*  Angle of lap on drive pulley = 210°
*  Coefficient of friction between belt and drive pulley = 0.4

»  Ultimate tensile strength for belt per

Unit length (width) of ply = 60N/mm
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*  Driveefficiency = 93%

. Standard belt widths:

Belt width, (mm) | 500 | 600 | 750 | 800 |900 |1000 |1200 |1400| 1600
Mass per unit

length of belt, 7.7519.3 [11.6 |12.4]|14.0 | 15.5 [18.6 |21.7 |24.8
(kg/m)

*  Electric motor speed = 1440 r.p.m.

. Standard motor rating: 5, 5.5, 7.5, 10, 11, 12.5, 15, 20, 22, 25 KW.

Determine the power required to drive the belt conveyor.
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Total No. of Questions : 12] SEAT No. -

P1175 [Total No. of Pages : 4
[4164] - 22
B.E. (Mechanical)
(Common to Mech. S/W)
DYNAMICS OF MACHINERY
(2003 Pattern) (Sem. - I)
Time :3 Hours| [Max. Marks :100

Instructions to the candidates:-

1)
2)
3)
4)

Answer 3 questions from Section I and 3 questions from Section I1.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

SECTION -1
Unit-1

Q1) A four wheel car has a total mass of 3000 kg. Each wheel is of 450mm radius.
The center distance between two wheels on an axle is 1.5m and wheel base is
2.5m. The height of C.G. is 0.5m above the road surface and located at 1m
from front axle. Each wheel has MLI. of 32 kgm?. The engine axis is along the
longitudinal axis of vehicle. The engine rotates 4 times the speed of wheels in
clock-wise direction when viewed from front. The mass of reciprocating parts
of' engine is 70 kg having radius of gyration of 100 mm. It the car is taking left
turn of 70m radius at 50 km/hr. Find the ground reactions on each wheel.[16]

Q2) 2)

b)

OR

Explain the terms-steering, pitching and rolling in ship. Discuss their
gyroscopic effects. [6]

A motor cyclist is travelling at 120 km/hr round a curve of 100 m radius.
The motor cycle and rider have mass of 140 kg and their combined C.G.
is at 0.6m from ground when motor cycle is vertical. Each wheel is of
600mm diameter and M.I. of each wheel about its axis of rotation is
1.4kgm?. Engine M.I. about its axis of rotation is 0.26 kgm? and it rotates
at 5 times the wheel speed in the same direction. Find the angle of inclination
of the motor cycle and rider with the vertical. [10]

PTO.



03) a)

b)

04) 2)

b)

05) 2)

b)

06) a)

b)

Unit - 11
A four cylinder vertical engine has a cranks 150mm long. The planes of
rotations of the first, second and fourth cranks are 400mm, 200mm and
200mm respectively from the third crank and their reciprocating masses
are 50kg, 60kg and 50kg respectively. Find the mass of the reciprocating
parts for the third cylinder and the relative angular positions of the cranks

in order that the engine may be in complete primary balance. [10]

Explain the method of direct and reverse cranks to find unbalance forces

in radial engines for primary and secondary unbalance. [6]
OR

The length of each connecting rod of a 60° V engine is 220mm and the
stroke is 100mm. The mass of the reciprocating parts is 1.2kg per cylinder
and the crank speed is 2400 rpm. Find the values of primary and
secondary forces. [8]

A three cylinder engine has its cranks spaced at equal angular interval of
120°. Each crank is 150mm long and connecting rod is 625 mm long.
The pitch of the cylinders is 450mm and speed is 500 rpm. If the
reciprocating parts per cylinder have a mass of 70 kg. Find the unbalanced
primary and secondary effects of the reciprocating parts. [8]

Unit - 11

Derive Frequency equation for simple pendulum. Neglect weight of string.
8]

A disc of torsional pendulum has a moment of inertia of 600 kg-cm? and

is immersed in a viscous fluid. The brass shaft attached to it is of 10cm

diameter and 40 cm 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°. Determine

i)  Logarithmic decrement.

i) Damping torque at unit velocity.

iii) The periodic time of vibration.

Assume G = 4.4 x 10" N/m?.

What would be the frequency if the disc is removed from the viscous

fluid? [10]

OR

A U tube open to atmosphere at both ends contains a column length L. of

certain liquid. Find the natural period of oscillation of the liquid column. [8]

Derive an expression for the motion of springmass-dashpot system in

case of [10]

i)  Overdamped system.

i)  Underdamped system.

Also draw displacement-time plot. for above cases.
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Q7) a)

b)

08) a)

b)

09) a)

b)

SECTION - 11
Unit -1V
A harmonic force of amplitude 200N and frequency SHz acts on the
mass of a damped single degree of freedom system having m= 10 kg, K
= 2000 N/m and C = 50 Ns/m. Determine the complete solution
representing the motion of the mass if the initial displacement and velocity
of the mass are 10 mm and 5 m/s respectively. [14]

Explain the following terms: [4]
i)  Vibration Isolation.
i)  Force Transmissibility.

OR

An electric motor is supported on a spring and a dashpot. The spring
has stiffness 5500 N/m and dashpot offers a resistance of 310N at 3.3
m/sec. The unbalanced mass 0.5 kg rotates at 60mm radius and total
mass of vibratory system is 30 kg. The motor runs at 360 rpm. Determine
the following: [12]
i)  Damping Factor

i)  Amplitude of Vibration.

iii) Phase Angle.

iv) Resonant speed.

v) Resonant Amplitude.

vi) Forces exerted by the spring and dashpot on the motor.

A vehicle moves over a road surface having approximately the sinusoidal
profile with a wavelength of 10m and an amplitude of 80mm. The vehicle
is moving with a velocity of 55 km/hr. Calculate the critical speed of the
vehicle, if the amplitude of vibration is 25mm and mass of vehicle is 500 kg.

[6]

Unit-V
What do you understand by a Semi-definite or degenerate system? Give
two examples of systems that are degenerate. [6]

Two rotors, A and B are attached to the ends of a shaft 600mm long.
The weight of the rotor A is 400N and radius of gyration is 400mm. The
weight of the rotor B is 500 N and radius of gyration is 500mm. The
shaft is 80mm diameter for first 250mm, 120mm for next 150mm and
100mm for the remaining length from the rotor A. Modulus of rigidity for
the shaft material is 0.8 x 10" N/M?. Find:

i)  The position of the node.
i) The Frequency of torsional vibrations. [10]

OR
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Q10)2)
b)

0l11)a)

b)

012)a)

b)

Explain the concept of torsionally equivalent shaft. (4]

An electric motor running at 1500 rpm drives a pump through gearing.
Pump runs at 500 rpm. The motor armature has mass moment of inertia
of 400 kgm? and the pump impeller has a mass moment of inertia of
1400 kg-m?. The motor shaft is 45 mm diameter and 180 mm long.The
pump shaft is having 90mm diameter and 450mm length. Find:

i)  The equivalent system having a uniform shaft diameter of 45mm
and running at 1500 rpm.

ii)  The natural frequency of the system neglecting inertia of gears.

Take G = 84 x 10° N/m?. [12]
Unit- VI

Explain the method to determine the critical speed of shaft carrying single

rotor. [6]

A vertical shaft of 20mm in diameter and 600mm long is held in short
bearings at the ends. A Skg disc is mounted on the shaft midway between
the bearings. The CG of the disc is 0.5mm away from the axis of the
shaft. If the allowable tensile stress for the shaft is 70 N/mm?, determine:

i)  The critical speed of the shaft, and
i)  The range of the speed which is not safe.
Take E = 200 GPA. [10]

OR
Explain the working principles of: [8]

i)  Frequency measuring instruments.
ii)  Velocity pick-ups.

iii) Vibrometers.

iv) Accelerometers.

For measuring the frequency of vibration of a system a Frahm’s Reed
Tachometer is to be designed. A mass of 0.01kg is to be placed at the
end of one of the reeds so that the reed is in resonance at a frequency of
15 Hz. The steel reed is 40mm long and 3mm wide. Determine the thickness
of the reed.

Take E =2 x 10! N/m?. [8]
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Total No. of Questions : 12] SEAT No. -

P1176 [Total No. of Pages : 3
[4164] - 23
B.E. (Mechanical)
MECHATRONICS
(2003 Pattern) (Sem. - I)
Time :3 Hours] [Max. Marks :100
Instructions to the candidates:-
1)  Answer 3 questions from Section I and 3 questions from Section I1I.
2)  Answer to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.
5) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain with a neat sketch various components of measurement system.|5]
b) Explain the following terms:- [6]
i)  Linearity i)  Hysteresis.
c) Compare the characteristics of Rotameter and Anemometer. [5]
OR
02) a) Explain with a neat sketch the working principle of Mcleod gauge. [5]
b) Compare the characteristics of any two pressure measuring devices. 5]
c) Distinguish between the following;: [6]
i)  Accuracy and precesion.
ii)  Zero drift and sensitivity drift.
03) a) State typical LVDT specifications. [5]
b) Explain with a neat sketch the working principle of absolute optical
encoder. [5]
c) Define Gauge factor and derive the expression for the same. [6]
OR

PTO.



04) 2)

b)

05) a)
b)

06) a)
b)

Q7) a)

b)

08) a)

b)

Write a short notes on the following;: [8]

i)  Thermocouple i) Load cells.

Explain any two level measurement devices. [4]
Write a short note on Pyrometers. (4]
Explain Thermal system building blocks. [6]
Explain feed back control system with suitable example. [6]
Derive the model equation of a rotational mechanical system with spring
mass and damper. [6]

OR

Explain Fluid system building blocks. [6]
Compare open loop and closed loop control system. [6]
Write a short note on: [6]

i)  Bode Plots.
i)  Transfer function.

SECTION - 11

Define Proportional, Integral and Derivative Controller with mathematical
expression. [6]

A controller outputs a 4 - 20 mA signal to control motor speed from 140
to 600 rpm with a linear dependence Calculate [6]

i)  current corresponding to 310 rpm, and
i) the value of (a) expressed as the percent of control output.

Explain any one level transmitter with respect to principle of working
and advantage. (4]
OR

Explain the response of first order system for step input. [4]

1 1

s’ +28m S+ o’

[6]
Explain working of thermal transmitter with principle of working,
advantages and disadvantages. [6]

Explain the significance of bode plots for system with
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Q9) 2)

b)

010)a)

b)

0l11)a)
b)

012)a)

b)

Comment of Wheatstone’s bridge with respect to construction, working,
mathematical equation, and applications. [8]
Explain applications of Analog to Digital Converter. (4]
Explain with symbol and truth table the AND and Exclusive OR logic
gates. [4]
OR
Explain Voltage divider and impedance matching with respect to analog
signal conditioning techniques. [6]

Explain significance of filters in analog signal conditioning and its
applications. [5]

Comment of Boolean Algebra and its use in Control Applications. [5]

Explain the components of ladder diagram used in PLC programming.[6]

With respect to Symbol, inputs, and outputs, explain OFF DELAYED
TIMER used in PLC with one application. [6]

Write Ladder program for START and STOP button programming. [6]
OR

For indication, two latching NO switches are given with two lamps RED
and BLUE. The objectives are [12]

i)  RED lamp should be ON when SW1 is pushed and SW2 is not
pushed.

i) GREEN lamp should be ON when SW2 is pushed and SW1 is not
pushed.

i) No lamp should be ON when both the switches are pushed or not
pushed.

Write a ladder program to accomplish these objectives. Write the
assumptions, notations, and working of each rung.

Write any three applications of counters in Industries. [6]
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Total No. of Questions : 12] SEAT No. -

P1177 [Total No. of Pages : 4
[4164] -
B.E. (Mechanical)
GAS TURBINES & JET PROPULSION
(2003 Pattern) (Sem. - I)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-

1)  Answer 3 questions from Section I and 3 questions from Section I1I.
2) Answer to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.
6) Assume suitable data if necessary.
SECTION -1
Unit -1
Q1) a) Whatis sonic velocity? Derive the equation for it in terms of temperature
of compressible flow and ratio of specific heats. [6]
b) Define following terms: [4]
i)  Mach Number. ii) Mach line.
iii) Mach angle. iv) Mach cone.
c) Airis flowing through a converging nozzle. At a particular point within
the nozzle, the pressure P, is 3.5 bar, temperature T is 556K, the velocity
V. is 180 m/s. Consider air to be an ideal gas with ¥ = 1.4 and find the
stagnation temperature T, and the pressure P, [6]
OR
Q2) a) With usual notations, for the isentropic flow, the mass flow rate through
throat section is given by
v+l
mA\/ Y{(V}(j} 8]
v, y-1
b)  What is Fanno Flow? What are the requirements for Fanno Flow. [4]
c) What is adiabatic process? What are the assumptions required for

solutions of the equations for this process. [4]

PTO.



03) a)
b)

04) 2)

b)

05) a)
b)

Unit - 11
Compare centrifugal and axial flow compressors, in detail. [8]

A centrifugal compressor delivers 12 m? of free air while running at 10,000
rpm. The air is compressed from 1 bar, 20°C to 4 bar with an isentropic
efficiency of 81%. Blades are radial at the outlet of the impeller and the
flow velocity is 60 m/s which is constant through out. The ratio of outer
and inner radii of the impeller is 2 and slip factor is 0.9. The blade area
coefficient at inlet is 0.92.

Determine:
i)  Temperature of air discharged and.

i)  Theoretical power required. [8]
OR
Derive an expression for work input to an axial flow compressor. What
do you understand by work done factor? [8]
Explain with the help of h-s diagram the working of axial compressor
with three stages. [8]
Unit - 11
Explain with a neat sketch the working of semi-closed cycle. [8]

A gas turbine set having a heat exchanger, gave the following data at the
design speed.

n = 80%, M = 85%

isén, turbine
Pressure ratio 5:1, m__ = 20 kg/hr Max. cycle temperature = 725°C.

Effectiveness of heat exchanger = 0.8. Ambient pressure and temperature
=1.013 bar and 25°C.

Determine

isen, comp

i)  Power output.
ii)  Specific fuel consumption.
i) Thermal efficiency.
Take C,=1.05 klJ/kg — K
vy=1.4
C.V.=43,000 kJ/kg. [10]
OR

[4164]-24 2



Q6) 2)

b)

Q7) a)

b)

08) a)
b)

Q9) 2)

b)

010)a)

b)

Find the condition for maximum efficiency of the Brayton cycle. What
do you understand by maximum pressure ratio? Also find the condition
for maximum network output of Brayton cycle. In this case, what is the
pressure ratio called? Find the relation between maximum pressure ratio
and the pressure ratio for maximum network. [12]

What are main variables which affect the performance of the gas turbine?
Explain the effect of any one such variable on the turbine performance.|6]

SECTION - 11
Unit-1V
Explain with the help of enthalpy - entropy diagram the working of a
reaction turbine stage. [6]
Derive an expression for maximum utilization factor of a 50% reaction
stage. [10]
OR
Explain open cycle gas turbine with intercooling. [6]
Write notes on:- [10]

i)  Closed cycle & open cycle gas turbines.
i) Energy flow diagram for a stage of an impulse turbine.

Unit-V
What are the advantages of secondary air supply in a gas turbine
combustion chamber sketch the system to show how the secondary air

is used. [6]

Discuss the use of cermics in gas turbines. [6]

Write a note on flame tube cooling. [4]
OR

What are the different types of combustion chambers that are used for
gas turbines? Sketch any one combustion chamber and explain the
working of the same. [8]

Explain in brief:-
i)  Blade cooling of gas turbines.

i)  Fuels for Gas - turbines. [8]
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0l11)a)

b)

Q12)a)

b)

Unit - VI

Explain with a neat sketch:

i)  Ramjet
i)  Pulsejet. [10]
What is thrust augmentation? Explain how it can be achieved. [8]

OR

A twin-jet turbojet system is used on an aeroplane flying at 260m/s. The
density of air at the attitude is 0.18 kg/m’. Drag on the plane 7000N &
the propulsion efficiency is 60 percent.

Calculate:- [12]
i)  diameter of jets.

ii)  fuel consumption per thrust kW-hour.

i) air - fuel ratio of the engines.

The over all plant efficiency is 18% and calorific value of the fuel used is
48000kJ/kg. Neglect any losses in the jet nozzles.

Write a note on nuclear rockets. [6]
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P1178 [Total No. of Pages : 2
[4164] - 25
B.E. (Mechanical)
PRODUCT DESIGN & DEVELOPMENT
(2003 Pattern) (Elective - I) (Sem. - I)

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

1) Answer any 3 questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

SECTION -1
Unit-1
Q1) a) Explain product development verses product design. [8]
b) Explain the role of product development team in detail. [8]
OR

02) Why it is important to understand customer needs? Discuss various types of
needs in detail. Explain any two methods of gathering customer needs in

detail. [16]
Unit - 11
03) a) Discuss the process of product tear down stepwise. [9]
b)  Whatis subtract & operate procedure? Elaborate with suitable example.[8]
OR
04) a) Explain the benchmarking approach in product design. [9]

b) Explain product based modularity & manufacturing based modularity.[8]

Unit - 11
05) a) Discuss traditional brainstorming & memory maps in concept generation.
[9]
b) Explain morphological analysis in detail. [8]

PTO.



Q6) 2)
b)

Q7) 2)
b)

08) a)
b)

Q9) 2)

b)

010)a)
b)

0l11)a)
b)

012)a)
b)

OR

Explain pughs concept selection chart with example. [9]
Discuss failure Modes & Effects Analysis in detail. [8]
SECTION - 11
Unit -1V
Explain the guidelines for design for environment. [8]
What are environmental objectives? Discuss global & local issues related
to pollution & environment. [8]
OR
Discuss the guidelines for design for manufacture. [8]
Discuss in detail piece part production. [8]
Unit-V

Explain the fundamental concepts in optimization as constraints &
objective function in detail with suitable example. Discuss various types
of constraints. [9]

Discuss Linear programming & sequential quadratic programming. [8]

OR
Discuss global optimality & sensitivity analysis. [9]
Explain pareto optimality & stopping criteria in detail. [8]
Unit- VI
Discuss various types of Prototypes. [9]
What is rapid prototyping? Explain any one method in detail. [8]
OR
Explain the concept of design of experiments in detail. [9]
Discuss Quality design theory in detail. [8]
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Total No. of Questions : 12] SEAT No. -

P1179 [Total No. of Pages : 3
[4164] - 27
B.E. (Mechanical)
ALTERNATIVE ENERGY SOURCES
(Elective - I) (2003 Pattern) (Sem. - I)
Time :3 Hours] [Max. Marks :100
Instructions to the candidates:-
1) Answer Q.1 or Q.2, Q.3 or Q.4 and Q.5 or Q.6 in Section - I and Q.7 or Q.8,
Q.9 0or Q.10 and Q.11 or Q.12 in Section - I1.
2)  Answer 3 questions from Section - I and 3 questions from Section - II.
3) Answers to the two sections should be written in separate answer books.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.
5) Figures to the right indicate full marks.
6) Assume suitable data if necessary.
7)  Neat diagrams must be drawn wherever necessary.
SECTION -1
Q1) a) State second law of thermodynamics and discuss its practical importance.|[4]
b)  Write in brief indirect applications of solar energy utilizations. [6]
c) Calculate the day length on May 02 and December 01 on a surface facing
due south at an angle of 40° to horizontal and at a place (19° 07'N, 72°
30'E). [6]
OR
02) a) Define the following: [8]
i)  Declination, ii) Hourangle,
iii) Day length, iv) Zenith angle.
b) With the help of neat sketch explain the working of pyranometer for
measurement of beam and diffused radiations. [8]
Q3) a) State various types of solar collectors indicating their temperature range
of working and their application. [6]
b)  Write short note on [12]

i)  Instantaneous collection efficiency,
ii)  Collector aperture area and gross area.
iii) Stagnation temperature and its use.

PTO.



04) 2)
b)

05) a)

b)

Q6) 2)
b)

Q7) a)

b)

08) a)

b)

Q9) 2)
b)

Q10)2)
b)

OR
Explain solar passive space heating and cooling with neat sketches. [6]
Write a note on novel designs of solar air heaters. [6]

How the cost of solar water heating system can be assessed based on its
life cycle period. [6]

Explain the working of paraboloid dish collector system with its

advantages and disadvantages. [6]
Write a note on heliostat. [6]
Write advantages and disadvantages of concentrating collector over flat
plate collector. [4]
OR
Write a note on different types of solar stills and their uses. [8]
Explain how solar ponds are used for solar energy collection and also
write its advantage and disadvantages. [8]
SECTION - 11
Explain the principle of photovoltaic conversion in a PV cell. What
materials are used in PV cells? [8]
State various types of windmills and explain any one type with neat
sketch. [8]
OR
State different types of solar thermal power plants and explain high
temperature solar power generation. [10]
Discuss the prospects of wind energy in India as a non conventional
energy source. [6]
Explain working principle of fuel cell and state its limitations. [8]
Give suitable locations for geothermal power plant in India. What are
limitations & applications of geothermal energy. [8]
OR
Explain with neat sketch a closed cycle OTEC system. [8]

Discuss the prospects of Tidal energy in India. Write suitable locations
for the same. [8]
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Ql11)a) What is biogas? Why are biogas plants important in Indian context. [8]
b) Explain two types of gasifier systems with neat sketch. [10]

OR
Q12)Write Notes on any three. [18]
a) Environment protection Norms ISO - 14000.
b) Biogas for diesel engine.
c) Floating Dome type biogas plant.

d) Biomass gasification.
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Total No. of Questions : 12] SEAT No. -

P1180 [Total No. of Pages : 3
[4164] - 28
B.E. (Mechanical)
KINEMATIC ANALYSISAND SYNTHESIS
(2003 Pattern) (Elective - I) (Sem. - I)
Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-

1)
2)
3)
4)
5)
6)

01) 2)

b)

Q2) 2)

b)

03) a)

b)

Answer three questions from Section I and three questions from Section I1.
Answers to the two sections should be written in separate answer books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION -1

Explain Grubbler criterian for spatial mechanism and reduce the form to
apply for planer mechanism. [8]

Explain various types of linkages and mechanism for different practical
applications. [8]
OR

Explain the term ‘Mechanical Advantage’ and ‘Transmission Angle’ with
reference to a four bar mechanism. Obtain an expression for the
mechanical advantage, stating the assumption made if any. [10]

Explain equivalent linkage concept with examples. [6]

Explain with neat sketches how the auxiliary point method can be applied
to a mechanism with low degree of complexity by taking an example.|[8]

In a four link mechanism, the dimensions of the link are as under.
AB =50 mm, BC = 66 mm, CD = 56 mm and AD = 100mm. AD is a
fixed link. At an instant when angle DAB is 60°, the angular velocity of
the input link AB is 10 rsd / s in the counterclockwise direction with an
angular retardation of 25 rad / s*>. Determine analytically the angular

displacement, angular velocities and angular acceleration of the coupler
link BC and output link DC. [8]

PTO.



04) 2)
b)

05) a)
b)

Q6) 2)

b)

Q7) a)

b)

OR
State and explain Freudenstein’s theorem. [6]

Explain the complex algebra method for displacement, velocity and
acceleration analysis of a crank and slotted lever quick return mechanism.
Explain how the resulting equations are solved. [10]

Write a note on Ball’s point and its use in dwell linkage synthesis.  [6]

A slider crank mechanism with zero offset has crank length 20 mm,
connecting rod length 60 mm. Crank makes 35° with IDC. Use Bobillier
construction to draw the inflection circle. Then find the radius of curvature
of the midpoint of the connecting rod. [12]

OR

State any two forms of Euler - Savary Equation and discuss their
significance and uses with reference to the rolling motion of the moving

centrode over the fixed centrode. [9]

Explain how curvature theory is used in synthesizing dwell linkages to

replace Cam - follower mechanism. [9]
SECTION - 11

Write short notes on (Any two) [8]

i)  Function generation
i)  Path generation
iii) Branch and Order defect.

Describe a graphical method to synthesize a crank and rocker mechanism
when two successive rotations g , and @,, of the crank are to be

coordinated with two successive rotations ¢ , and ¢, of the rocker.[8]

OR

08) Using freudenstein equation, design a four bar mechanism to generate the
function y = x'* for an interval in x from 1 to 4. The input link is to start from
30° and is to have a range of 90°, the output link is to start from 90° and is to
have a range of 90°. Use three point chebychev spacing. Take the length of
fixed link AD as 50 mm. [16]
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Q9) 2)
b)

010)2)
b)

011)a)
b)

012)a)
b)

State and prove Robert - Chebychev theorem. [6]

Using complex number method, synthesis a four bar linkages that satisfies
following specifications in one of its position.

o,=8rad/s, ®,=1rad/s, ®,=-3rad/s and

o,=0rad /s’ a,=20rad/s* a,=0rad/s [10]
OR
Explain double point and Symmetry of a Coupler curve. [6]

Determine the link lengths of a four bar linkage using Freudenstein’s
equation that satisfies following specifications in one of its position.

9,=60° ®,=5rad/s, a,=2rad/ s
0,=90° ®,=2rad/s, a,=7rad/s" [10]

Write short note on Eulerian Angles. [8]

Obtain an expression for the transformation matrix relating two Cartesian
frames which are translated and rotated with respect to each other. [10]

OR
Write short note on Denavit - Hartenberg parameters. [9]

Explain transformation matrix method of displacement analysis of spatial
mechanisms. Obtain displacement relationship for Hooke’s Joint.  [9]
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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) Definition of operation research (any two) [4]
b) Define Slack, Surplus and artificial variables. [6]
c) Solve the L.P. problem graphically. [8]
Max Z = 2x, + 3x,
Subjected to:
X, tx, < 30
X, > 3
x, < 12
X, =X, > 0
x, < 20
x,x,>0
OR
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Q2) 2)
b)

03) 2)
b)

04) 2)
b)

Define linear programming. Give applications of linear programming.[6]

A toy manufacturing company has two types of dolls, a basic version
(A) and deluxe version (B). Each doll of types B takes twice as long as
one of types A and the company would have time to make maximum of
2000 dolls per day. Supply of plastic is sufficient to produce 1500 dolls
per day for both (A) and (B) combined. The deluxe version doll B requires
a fancy dress of which there are 600 dresses per day available. If company
makes a profit of Rs. 3 and Rs. 5 per doll of type A and B respectively,
how many dolls of types A and B to be produced to maximize the profit.
Solve by Simplex method. [12]

Explain VAM method to solve transportation problem. [6]

A product is produced by four factories A, B, C, and D. The unit
production cost are Rs. 2, Rs. 3, Rs. 1 and Rs. 5 respectively. Their
production capacities are factory A - 50 units B - 70 units C - 30 units D
- 50 units. These factories supply the product to four stores demands of
which are 25, 35, 105 and 20 units respectively. Unit transportation cost
in Rupees from each factory to each store is given in table 1. Determine
the extent of deliveries from each of factories to each of stores, so that

total production and transportation cost is minimum. [10]
Table 1
Stores
Factories 1 2 3 4
A 2 4 6 1
B 100 8 7 5
C 13 3 9 12
D 4 6 8 3
OR
Explain the Hungarian method of solving assignment problems. [8]

Four lecturers each capable teaching any one of the four different subjects.
Class preparation time in hours for different subject varies from teachers
to teachers and is given in table 2. Each lecturer is assigned only one
subject. Determine an assignment schedule, so as to minimize the total
subject preparation time for all subjects. [8]
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05) a)

b)

Q6) 2)
b)

Q7) a)
b)

Table 2

Subjects
Teachers ATD MD PE OR
A 2 10 9 7
B 15 4 14
C 13 14 16 11

A manufacturer uses Rs. 10,000 worth of an item during the year. He has
estimated the ordering costs as Rs. 25 per order and carrying cost as
12.5% of average inventory. Find the optimal order size, number of orders
per year, time period per order and total cost. [8]

Explain the price discount inventory model with instantaneous supply
with no shortage. [8]

OR
Derive the expression for EOQ. [6]

Write short notes on integer programming and dynamic programming.[10]

SECTION - 11

Explain the arithmetic method of solving game theory problems. [8]

Reduce the following game (Table 3) by dominances and find the value

of the game. [10]
Table 3
Union Strategies
Company I I i v
Strategies
I 20 15 12 35
II 25 14 8 10
I 40 2 19
v 5 - 11 0
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08) a)

OR

The cost of an equipment is Rs. 62000 and its scrap value is Rs. 2000/-.
The life of the equipments is 8 years. The maintenance costs for each
year are given in table 4. [8]

Table 4

Years 1 2 3 4 5 6 7 8

Maintenance 1000 2000 3500 5000 8000 10000 16000 24000
in Rs.

b)

09) a)

b)

Explain how the theory of replacement is used in following cases. [10]
i)  Replacement of item whose maintenance cost varies with time.

i) Replacement of items that fail suddenly.

Explain the following elements of queuing system. [6]
i)  Inputorarrival distribution.

i)  Output or departure distribution.

ii) Service channel.

iv) Service discipline.

Arrival rate of telephone calls at a telephone booth is according to Poisson
distribution with an average time of 9 minutes between two consecutive
arrivals. The length of telephone call is assumed to be exponentially
distributed with mean of 3 min. [10]

i)  Determine the probability that a person arriving at a booth will have
to wait.

i)  Find the average queue length formed from time to time.

iii) What is the probability that arrival will have to wait for more than 10
min before phone is free.

iv) What is the probability that he will have to wait for more than 10
minutes before the phone is available and the call is also complete.

v)  What is the fraction of day that the phone will be in use.
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OR
Q10)a) What are the assumption in sequencing model. [4]

b) Explain the procedure of solving sequencing problem with n jobs through
two machines. (4]

c) Find the sequence that minimizes the total elapsed time (in hrs) required
to complete the following jobs (table 5) on three machines M1, M2 and

M3 in order M1 — M2 — M3. [8]
Table 5
Jobs
Machine A B C D E
M1 6 8 7 10 6
M2 3 2 5 6 4
M3 4 8 6 7 8
Ql11)a) Differentiate between PERT and CPM. [6]
b) A project schedule has the following characteristic (table 6) [10]

i)  Construct the network.
i)  Find critical path.

i) Find total float for all activities.
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Table 6

Activity Time (Weeks) Activity Times
1-2 4 5-6 4
1-3 1 5-7 8
2-4 1 6-8 1
3-4 1 7-8 2
3-5 6 8-10 5
4-9 5 9-10 7

OR

Q12)a) What is resources scheduling and resources leveling with respect to
project management. [6]

b) The small project consist of 7 activities ( in days) is given in table 7[10]
Table 7

Estimated duration in days

Activity Optimistic Most likely | Pessimistic
1-2 6 9 18

1-3 5 8 17

2-4 4 7 22

2-5 4 7 10

3-4 1 7 18

3-5 2 5 8

4-5 4 10 22

[4164]-29 6



i)  Draw the network.

i) Find expected duration and variance for each activity.
iii) The probability of completion of project in 32 days.
iv) The project duration.

v)  Critical path.
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Instructions to the candidates:-

1)  Answer 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 non-programmable electronic calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1

Q1) a) Given a point P = (6, 7, —2) & using the homogeneous representation
calculate P* if P is translated by d =1 + 3j — 4k & then scaled uniformly
by s = 1.5. [6]

b) Whatis geometric mapping? What are the different applications of it?[5]

c) Explain translational and rotational mapping with suitable examples. [5]
OR

02) a) What is the significance of homogeneous co-ordinates in geometric
transformations? [6]

b) Derive the concatenated transformation matrix for mirroring about line
y = mx + c. [10]

03) a) What is parametric representation of a curve? State its advantages. [4]
b) The end points for line L1 are P1 (2, 3, 5) and P2(—4, 6, 2). The end
points for line L2 are P3 (-5, 8, 9) and P4 (1,11, 2). [8]
i)  Find parametric equation of the lines.
ii)  Arethe two lines parallel or perpendicular?
iii) Find the coordinates of the intersecting point.
c) Derive the equation for parametric equation of a circle. [4]

PTO.



04) a)
b)

05) a)

b)

06) a)

b)

Q7) a)

b)

OR

Write a note on B-Spline and Bezier Curve. [8]
Distinguish between synthetic curves and analytical curves. [4]
Explain the following term with respective to surface modeling. [4]

i)  Tabulated surface.
i) Revolved surface.

For a 3 bar truss shown in Fig. 1, find nodal displacements, support
reactions and elemental stresses. Cross sectional area of each element is
1000 mm®. Take E = 200 GPa [10]

Fig. 1
Explain with suitable examples the plane stress and plane strain conditions.

8]

OR
Derive an expression for the element stiffness matrix of two nodded
truss element. Also show element stress calculations. [10]
What are the properties of stiffness matrix? [4]
Write a note on linear shape function for 1 D element. [4]
SECTION - 11

A constant strain triangle element is defined by three nodes at (2.6, 1), (8.8,
6) & (5,9). Evaluate the shape functions N1, N2 & N3 at the interior point

P(5.5, 4). Also determine the Jacobian of the transformation J. [8]
Write a short note on Isoparametric Elements? [8]
OR
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08) a)

b)

09) 2)

b)

010)a)

b)

Explain, how following problems are modeled & solved. [8]
i)  Cylinder subjected to internal pressure.

ii)  Infinite cylinder with external pressure.

ii) Press fit of a ring on a rigid shaft.

iv) Press fit of elastic sleeve on an elastic shatft.

Explain shape function of CST element. Also explain the physical
representation by area coordinates. [8]

Write a manual part program for finishing a forged components as shown
in the Fig. 2 (all dim are in mm). Assume the speed & feed on the turning
center as 550 rpm & 0.3 mm/rev. assume 1 mm material is to be removed

radially from external diameter. [8]
/—(31 20
/-2’60

70

Fig. 2
Compare NC, CNC & DNC. What are the advantages of combining
CNC & DNC? [8]

OR

What are various activities of a manufacturing plant which can be carried
out through computer control? [4]
What is a canned cycle? Explain with suitable example. [4]

Write a manual part program for turning a raw bar of @ 62mm & 60 mm
long as per the drawing using canned cycles. [8]

/-GGO
/-2535
25
60
Fig. 3
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011)a)
b)

Q12)a)
b)

[4164]-31

What is a FMS? How does FMS ensure flexibility in manufacturing?[6]

Briefly describe significant application area of Robot. [6]

Write a short note on Types of Mechanisms for Gripper. [6]
OR

What are the Advantages & Limitations of Automation? [6]

Write a short note on Robot Programming. [6]

What are the different types of drives used in Robot? [6]
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Instructions to the candidates:-
1)  Answer 3 questions from Section I and 3 questions from Section I1I.
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 -1
Q1) a) Write a note on present status of power generation in India. [6]
b) Give a comparison between gas turbine and steam power plant on the
basis of site, initial cost, fuel cost, maintenance cost, cooling water
requirement and reliability. [6]
c¢) How hydroelectric power plants are classified? Draw layout of hydro-
electric plant in general. [4]
OR
02) a) With the help of a neat sketch explain the working of pressurised water
reactor (PWR). [6]
b) What considerations have to be kept in mind while siting a nuclear power
plant? [5]
c) Write a note on nuclear waste disposal. [5]

PTO.



03) a)
b)

04) a)

b)

05) a)
b)

Q6) 2)

b)

Unit - 11

What do you understand by coal benefication. Explain. [5]
Discuss the principle of operation of overfeed and underfeed stokers
with the help of simple diagrams. [6]
What do you understand by a word ‘Draught’? How draughts are
classified? [5]
OR

Discuss different arrangements of burners in a pulversied coal-fired
furnace. [8]
Write short notes on: (any two) [8]
i)  Coal - oil mixture (COM).

i)  Fludized Bed combustion.

iii) Cyclone separator.

Unit - ITI
With a neat sketch explain Velox boiler. What are its advantages?  [6]

A steam power plant operating on the ideal regenerative Rankine cycle
with one open feed water heater. Steam enters the turbine at 150 bar and
600°C and is condensed at a pressure of 10 kPa. Steam is bled at 12bar
and enters the open feed water heater. Determine the fraction steam
extracted from the turbine and thermal efficiency of the cycle and specific
steam consumption. Consider pump work, use steam tables only.

Take C, = 2.1 kJ/kgk. [12]

OR

What are the basic requirements of insulating materials used for steam
piping? Specify the insulating materials. What do you understand by
economic thickness of insulation. [8]

A steam power plant operates between a boiler pressure of 42 bar and
condenser pressure of 0.035 bar. The steam is super heated to 500°C.
Calculate cycle efficiency and specific steam consumption if reheat is
included. Assume that steam is just dry saturated on leaving the first
turbine and is reheated to its initial temperature. Neglect pump work.[10]
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Q7) a)

b)

08) a)

b)

Q9) 2)

b)

010)a)

b)

SECTION - 11
Unit-1V
Explain why a subsonic nozzle is convergent while a supersonic nozzle
is divergent. [4]

A nozzle is supplied with dry saturated steam at 12bar and back pressure

1 bar. Whether the nozzle is convergent or divergent? Calculate the throat

and exit diameters if it discharges 0.25 kg/s steam. Use steam tables

only. [12]
OR

In a surface condenser the pressure of steam is 0.12 bar. The rate of
cooling water flow is 40 kg/kg of steam condensed. Condensate leaves
at 44°C and rise in temperature of circulating water is 13°C. What is the
dryness fraction of steam entering the condenser. [6]

Distinguish clearly between surface condenser and jet condenser.  [6]

What is vacuum efficiency of condenser? What are the factors that
influence the vacuum efficiency? Explain. (4]

Unit-V
Steam leaves the nozzles of De-laval turbine with a velocity of 1160 m/s.
The nozzle angle is 20°. The blades are symmetrical with an angle of 30°.
If the blade velocity co-efficient is 0.8 and mechanical efficiency is 0.9
calculate

i)  speed of rotation if the rotor diameter is 0.75m.
i) specific steam consumption.
i) blade efficiency and
iv) axial thrust. [10]
Write notes on any two. [8]
1)  Bypass governing of steam turbine.
i) Reheat factor.
i) Losses in the turbine.

OR
Prove that for reaction turbine if the degree of reaction is 50%, blades
are symmetrical. [10]
Why compounding is necessary for the impulse turbine? Explain velocity
compounding. [5]

How leakage of steam is prevented in the turbine? Explain. [3]
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0l11)a)
b)

012)a)

b)

[4164]-32

Unit- VI
What are base load and peak load power plants? Explain. [6]

Explain why incremental rate curve intersect the heat rate curve at the
lowest value of heat rate. [6]

What do you mean by power plant economics? Explain fixed costs and
operating costs of a power plant. [4]

OR

The incremental fuel cost for two generating units A and B of a power
plant are given by following relations.

dF

A

dP

A

=0.06P, +11.4

aF,
gp, = 0:07 P, + 10.

Where P is power in MW and F is the fuel cost in Rs/hr. Determine the
economic loading of two units when total load to be supplied by the
power plant is 150 MW. [8]

Define and explain: load factor, diversity factor, plant use factor and
capacity factor. [8]
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Instructions to the candidates:-

1)  All questions are compulsory.

2)  Options are given within the set of sub-questions.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

5) Use of pocket non programmable electronic calculator is allowed.

SECTION -1
Q1) a) Explain the advantages of fluid power system over other systems. [6]

b) Explain desirable properties of hydraulic fluid. [6]

c)  Write short note on ‘Heat Exchangers’ used in hydraulic systems. [6]

OR
Q2) a) What are the functions of reservoirs? Draw a neat sketch of standard
reservoir by showing it’s internal and external features. [6]
b) What are additives & inhibitors used in hydraulic fluid? [6]
c) Explain with the help of graphs, the effect of temperature and pressure
on hydraulic fluids. [6]

03) a) What are the most important factors one should consider while selecting

a hydraulic pumps for specific application? [6]

b) Compare characteristics of different types of accumulators. [6]

c) What are various efficiencies of a pump? (4]
OR

PTO.



04) 2)

A pump has displacement volume 0f 96.57 cm?. It delivers 0.00187 m?/s
of oil at 950 rpm and 72 bar pressure. If the prime mover input torque is
120 N m, what is the theoretical torque required to operate the pump?
What is the mechanical, volumetric and overall efficiency of the pump?[8]

b) Explain working of axial plunger pumps used in hydraulic system with
its characteristics. [8]
05) a) Explain with neat sketch working of a counterbalance valve and draw a
circuit showing it’s application. [8]
b) Compare the advantages & disadvantages of meter-in & meter-out flow
control valves. [8]
OR
06) a) Draw aneat sketch and explain the working of a sequence valve.  [8]
b) Discuss the various applications of pilot operated check valves. [8]
SECTION - 11
Q7) a) What is the purpose of providing cushioning in cylinder? With the help
of neat sketch explain how it is achieved. [8]
b) Draw and explain a pneumatic circuit using symbols, showing how to
obtain two different pressures in a circuit with suitable example. [8]
OR
08) a) Define displacement of hydraulic motor. What is the effect of varying a
motor’s displacement on speed and torque? What factors will you
consider in selecting a hydraulic motor? [8]
b) Draw and explain a circuit, using symbols in which a hydraulic motor is
used in conjunction with hydraulic cylinder. [8]
09) Write note on any three [18]
a) Selection criterion for compressor.
b) FRL Unit.
c) Fluid conditioners.
d) Airdrier.
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Q10)2)

b)

0l11)a)

b)

012)a)

OR

What is ‘shuttle valve’ and ‘two pressure valve’? Draw circuits using
these valves. [6]

Draw neat sketch of a typical 5 way 2 position directional control valve
used in pneumatic control circuit. Explain its working in short. [6]

Sketch cross-sectional view of double acting pneumatic cylinder and
name different parts with functional and constructional details. [6]

Design the pressure parameter sequence circuit to move a 4525 N clamping
frame and then impose an additional 9475 N force to hold an aluminum
part with clamping cylinder and then insert alignment pin into it, with the
arbor cylinder which requires 16 kN of force during extension and 4 kN
of force during retraction. Both cylinders used in this circuit have a 50
mm diameter piston and 20 mm diameter rod. Maximum extension speed
of cylinder is limited to 30 m/min.

Draw circuit which fulfils these requirements. Mention the rating of pump
and rating and setting of pressure control valves used in this circuit.[12]

Analyze the circuit shown in fig 1. [4]
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Fig. 1

OR

Design hydraulic circuit with two stage speed control during extension
using meter out flow control. Initial extension of 500 mm of piston at a
speed of 100 mm/s against a load of 12 kN, which is followed by 100
mm advance at 20 mm/s against a total load of 55 kN. Assuming uniform
retraction against a load of 12 kN and maximum pressure drop across
the flow control valve is 500 kPa.

Draw circuit which fulfils these requirements using double acting hydraulic

cylinder having 50 mm diameter piston and 20 mm diameter rod. Calculate.
[10]
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i)  Maximum pressure required during extension of cylinder.
i) Maximum pressure required during retraction of cylinder.
i) Maximum flow capacity of pump in Lit/min.

iv) Maximum speed of retraction in m/min.

b) Analyze the circuit shown in fig 2. [6]
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