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[4064] - 102
B.E. (Electronics)

ELECTRONIC  PRODUCT  DESIGN
(2003 Course) (Sem. - I) (404202)

Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :

1) Answer any three questions form 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 I

Q1) a) Explain the Bathtub curve for reliability indicating all its region.[6]

b) State the various design considerations for microprocessor based
system. [6]

c) What are the different types of transient suppressors ? Discuss briefly
the selection criteria for transient suppressor. [6]

OR

Q2) a) What are the objectives of providing shielding & explain the different
levels of shielding. [6]

b) State & explain the different types of energy coupling mechanisms
with suitable schematic. [6]

c) Explain how ergonomic & aesthetic design considerations are taken
care in case of digital multimeter. [6]

Q3) a) Explain the main factors to be considered for signal conductors in
following circuits- [8]

i) High frequency amplifiers & oscillators.

ii) High gain DC amplifiers.
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b) Estimate the parasitic values for following geometries of printed circuit
tracks - [8]

i) Resistance of 10 cm long copper track with 0.8 mm width on
standard 35 micron copper clad laminate.

[Assume resistivity of copper = cm−Ω−× 61072.1 ]

ii) Inductance of track on PCB with 1mm width, 25 cm length &
70 microns thickness.

OR

Q4) a) List the EMI/EMC considerations in PCB designing. Explain how
will you minimize the spreading of RF in multilayer PCB. [8]

b) Calculate the characteristic impedance of - [8]

i) Strip line geometry when the PCB laminate thickness is 1.6 mm
& its relative permittivity is 4.2. The width & thickness of
embedded track are 1 mm & 35 microns respectively.

ii) What should be the width of track for micro strip geometry which
will provide z

o
 = 50Ω , when the PCB laminate thickness is 1.6

mm, relative permittivity is 4.2 & thickness of track is 70 micron.

Q5) a) Compare simulation with prototyping.  [4]

b) State the different capabilities of MSO. [4]

c) Explain the use of storage oscilloscope for the measurement of set -
up  & hold time of a D-flip flop using CMOS IC. Give range settings
for various controls & draw the expected waveforms. [8]

OR

Q6) a) Explain how simultaneous state & timing mode of logic analyzer
helps in fault indication of high speed digit designs. [5]

b) State  & briefly explain the different issues to be considered in ensuring
signal integrity in high speed circuits. [5]

c) Explain the use & limitations of DC & AC analysis by using any one
circuit. [6]
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SECTION II

Q7) a) State the various goals of software design. [5]

b) With the help of neat diagram explain the different phases of software
design. [5]

c) Explain with the help of real life μ p/ μ c based product how all
recommended steps in a software development are implemented. [8]

OR

Q8) a) Explain the factors that determine the choice between developing
software for process control instrument in - [8]

i) assembly language,

ii) High level language.

b) Write notes on - [10]

i) Compiler

ii) Emulator

iii) Simulator

iv) Assembler.

Q9) a) Explain the different types of temperature tests to be carried  out on
an industrial product. [8]

b) Specify with justification the choice of environmental tests to be carried
out on - [8]

i) Laptop

ii) ECG Machine

iii) Mobile

iv) TV.

OR

Q10) Consider the following products - [16]

i) Welding machine

ii) MRI machine

iii) Relay operated controller

iv) Conveyer belt.
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a) Classify the product according to their electromagnetic environment.

b) Explain whether the emission tests or susceptibility to EMI will be
important.

c) Explain the mechanism by which the product is either a case for EMI/
EMC or not.

d) Which EMI/EMC tests should be conducted on these products.

Q11) a) What are the different forms of documentation is to be prepared by
the PCB designer for PCB design. [8]

b) Explain in detail - [8]

i) User manual for DVD player.

ii) Application manual for software product.

OR

Q12) a) With a suitable example explain how bill of material is prepared for  a
product. [8]

b) Give reasons - [8]

i) Multi-layer PCB's must be used for ICS packaged as PLCC.

ii) It is not advisable to use general-purpose PCBs for development
of a μ p/ μ c based circuit.

iii) Bare board testing is essential for PCBs with high track density.

����

[4064]-102                                        - 4 -
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[4064] - 103
B.E. (ELECTRONICS)

ADVANCED POWER ELECTRONICS
(2003 Course) (Sem. - I) (404203)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 from section I and Q7 or Q8,
Q9 or Q10, Q11 or Q12 from section II.

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

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

SECTION-I

Q1) a) With the help of neat circuit diagrams and relevant waveforms, explain
the operation of a three-phase full converter for R and level (highly
inductive) loads. [10]

b) A three-phase full converter operates from the 380V, 60Hz mains
and charges a battery bank through a large filter inductance. If the
battery voltage is 360V and the sum of the resistance of the filter
inductance and the battery internal resistance is 18Ω , calculate for a
firing angle of 15o: [8]

i) Average (DC) load voltage

ii) Average (DC) load current
iii) RMS line current
iv) Battery charging power
v) Power supplied from the mains assuming the converter to be

lossless.

OR

Q2) a) Why are dual converters important? With the help of a neat circuit
diagram and relevant waveforms, explain the operation of a single-
phase circulating mode dual converter. [10]
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b) With the help of a neat circuit diagram, explain the technique for
achieving equal voltage sharing of two series connected diodes. Derive
the relationship between the current sharing resistors in terms of the
diode parameters. [8]

Q3) a) With the help of a neat circuit diagram, relevant waveforms and mode
equivalent circuits, explain the operation of a three-phase,180o mode,
voltage source inverter feeding a balanced, star-connected resistive
load. Also derive an expression for the RMS line output voltage.[10]

b) The above inverter operates from a 400V DC supply and feeds a
balanced, star-connected resistive load of 10Ω  per-phase. Calculate
i) RMS line-to-line output voltage

ii) RMS SCR current

iii) Load power [6]

OR

Q4) a) Draw the circuit diagram, relevant waveforms and mode equivalent
circuits of a three-phase ASCSI feeding an induction motor load.
Also derive an expression for the peak commutation capacitor voltage
in terms of the CSI current, operating frequency, and motor back
emfs (assumed constant during the commutation process.) [10]

b) Briefly explain any one technique for output voltage control and
harmonic reduction in inverters? [6]

Q5) a) Draw the circuit diagram and waveforms of supply voltage, load
current and supply current for a single-phase AC-to-DC converter
feeding a level load and operating under Symmetrical Angle Control.
Also derive an expression for the rms nth harmonic supply current.

[10]

b) With the help of suitable diagrams explain the working principle of
DCCT for DC current measurement in converters and inverters. [6]

OR

Q6) a) With the help of a neat circuit diagram, relevant waveforms including
capacitor (switch) voltage & inductor (load) current and mode equivalent
circuits, explain the operation of a class E resonant converter. [10]

b) Compare resonant converters with switched-mode converters? [6]
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SECTION-II

Q7) a) Compare a DC motor with a typical stepper motor for the following
performance parameters: [6]

i) Generated shaft torque,

ii) Rotor inertia,

iii) Motor speed and possible variation,

iv) Power output efficiency.

b) Explain half-stepping & micro-stepping modes of operation for stepper
motors. [8]

c) What is the role of tachogenerator OR pulse encoder in a typical DC
motor control drive? [4]

OR

Q8) a) With the help of a neat circuit diagram and relevant waveforms, explain
the operation of a single-phase LCC based separately excited DC
drive having a full converter in the armature circuit and a semi-
converter in the field circuit. Also derive an expression for the motor
speed in terms of armature converter firing angle, field converter firing
angle, motor torque and supply voltage. [10]

b) A 230V, 1200rpm, 20A separately excited DC motor with Ra = 0.5Ω

and K
af 

= /
2

11
V

π  rad/sec, is fed from a single-phase full converter

operating from the 230V, 50Hz mains. Speed variation below base
speed is obtained by armature voltage control. Assuming continuous
armature and field currents, calculate. [8]

i) The firing angle to get rated motoring torque at 900rpm.

ii) The firing angle to get rated breaking torque for regenerative
braking at 60% of rated speed (in the opposite direction).

iii) The motor speed (in the opposite direction) to get rated breaking
torque under regenerative braking for a firing angle of 150o.

Q9) a) With the help of the appropriate torque-speed characteristics, explain
how electromagnetic braking is achieved for three-phase induction
motors fed from a constant V/ f variable voltage variable frequency
drive. [8]
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b) A 4 pole, 380V, 60Hz, three-phase induction motor has a rated speed
of 1740rpm. Calculate its speed, slip and slip frequency when it is
electromagnetically braked under constant V/ f control with a stator
frequency of 40Hz, the braking torque being equal to 75% of rated
motor torque. [8]

OR

Q10) a) With the help of a neat circuit diagram and relevant waveforms, explain
the operation of a bipolar voltage  chopper drive for PM & hybrid
stepper motors. [8]

b) With the help of a circuit diagram and the motor torque-speed
characteristic, explain stator voltage speed control of induction motors.

[8]

Q11) a) Enumerate the different types of short-duration power-line voltage
disturbances and explain any two in detail. [12]

b) Briefly explain how energy audit helps to control energy losses in
industrial plants. [4]

OR

Q12) a) What do you understand by the term 'Energy Audit'? How is energy
audit carried out in a typical industrial plant. [12]

b) Explain the origin and effects of voltage spikes and voltage dips
relating to power line disturbances: [4]

����
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[4064] - 106
B.E. (Electronics)

PROCESS INSTRUMENTATION
(2003 Course) (404205) (Sem. - I) (Elective - I)

Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :

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

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

SECTION I

Q1) a) What is meant by control system quality ? Explain any one method
to evaluate the quality. [8]

b) With suitable example . Explain "Servo Problem" and "Regulator
problem" in Process control. [8]

OR

Q2) a) With a neat sketch explain the working of an E/P Converter. Write its
important specifications. [8]

b) Draw the block diagram of a SMART TRANSMITTER for flow
Measurement and explain the function of each block. [8]

Q3) a) Sketch the following control valve actuators [12]

i) Spring Diaphragm actuator with positioner.

ii) Electropneumatic actuator.

b) What do you understand by the term "Valve Flow Coefficient" (Cv)
for a control valve. How this term is related to valve sizing. [4]

OR

Q4) a) Draw the circuit of a PID controller using OPAMPs. Explain how
the Proportional Band, Integral Time and Derivative Time are set in
this. [8]
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b) What is meant by "Tuning of Controllers" ? What is its Significence.
Explain the Zeigler-Nichols Method for tuning a controller. [8]

Q5) a) Explain with block diagram.  [12]

i) Model Reference Adaptive Controller.

ii) Self Tuning Controller.

b) Write short note on "Statistical Process Control". [6]

OR

Q6) a) Draw the P & I Diagram and write the specifications of the instruments
used in the following control schemes. [12]

i) Three element control of Boiler Drum level.

ii) Feedforward control of Heat Exchanger.

b) Explain how selective control is used in a compressor control system
for SAFETY. [6]

SECTION II

Q7) a) Explain the Mathematical Dynamic Model for any Temperature
Process. [10]

b) Explain different optimizing tools in Process control. [6]

OR

Q8) a) With suitable examples explain the following terms. [10]

i) Internal Model Control (IMC).

ii) Process Model Based Control (PMBC).

b) Explain the term "Feed forward Optimizing Control". [6]

Q9) a) Draw the Event Sequence and Ladder Diagram for a PLC system
for "Bottle filling System". Consider all sensors as direct inputs to
PLC. [12]

b) Justify the statement "PLC is a sequence Controller". [4]
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OR

Q10) a) Draw the Event Sequence and  Ladder Diagram for a PLC system
used as an "Alarm Annunciator". Consider all sensors as direct inputs
to PLC. [12]

b) Define the following terms with reference to a PLC. [4]

i) I/O Scan mode.

ii) Execution Mode.

Q11) Write short notes on: [3 × 6 = 18]

a) Alarm Annunciator.

b) Square Root Extractor.

c) Classification of Control Panels.

OR

Q12) a) Draw the block diagram of a Direct Digital Control system and explain
the function of each block. [10]

b) Explain the function of the following units in a Distributed Control
System (DCS). [8]

i) Local controllers.

ii) Co-ordinating Computer.

iii) Central Information Display.

iv) Data Links.

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

[4064] - 110
B.E. (Electronics Engineering)

ELECTRONICS MEASUREMENT SYSTEMS
(404209) (2003 Course) (Sem. - II)

Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :

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

SECTION I

Q1) a) With the appropriate example, explain the following terms. [8]

i) Accuracy

ii) Precision

iii) Linearity.

iv) Sensitivity.

b) Why calibration is required [2]

c) Explain the calibration standards and traceability. [8]

OR

Q2) a) Explain the working of 'Q' meter with phase diagram and explain
series connection method in Q-meter circuit. [10]

b) Explain with the block diagram true RMS Voltmeter. [8]

Q3) a) Explain the working of digital frequency counter with block diagram. [8]

b) Explain how time interval measurement and frequency ratio
measurement is carried out in frequency counter. [8]

OR

Q4) a) Draw the diagram and explain the prescalar technique to count higher
frequencies. [8]
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b) What are the different errors that occurs in the measurement using
frequency counter. [8]

Q5) a) Explain with the neat diagram frequency selective Wave Analyzer.  [8]

b) Write different applications of Spectrum Analyzer. [8]

OR

Q6) a) With the help of block diagram, explain the function of Logic
Analyzer. [8]

b) Explain with block diagram, working of Fundamental Supression
Distortion Analyzer. [8]

SECTION II

Q7) a) Explain with the neat diagram 'SINAD' sensitivity test. [8]

b) With the suitable block diagram explain the elements of Network
Analyzer System. [8]

OR

Q8) a) Explain the method of measuring selectivity of receiver. [8]

b) Write a note on vector Network Analyzer. [8]

Q9) a) Explain with the block diagram Digital  storage Oscilloscope and
write the applications. Of it [10]

b) Explain different sampling methods used in DSO. [8]

OR

Q10) a) List various types of CRO probes. Explain any two types in detail [10]

b) Explain following measurements on CRO. [8]

i) Voltage measurement.

ii) Current measurement.

iii) Phase difference measurement.

iv) Frequency measurement.
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Q11) a) State and explain Virtual instrument Classes. [8]

b) State advantages and applications of virtual instrumentation. [8]

OR

Q12) a) Explain PCI express technology. [8]

b) How Virtual instrument is used for application such as TDM ? Explain
in detail. [8]

����
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[4064] - 121
B.E. (E&TC)

COMPUTER NETWORKS

(2003 Course) (404214) (Sem.-I)
Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

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

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

SECTION-I

Q1) a) Draw & Explain ISO-OSI Reference models for computer Networks. [8]

b) Explain Layer3 switch Versus Routers used in computer networks.[4]

c) Explain advantages and disadvantages of Client server Model. [4]

OR

Q2) a) Draw and Explain Physical layer of 802.11 Wireless Networks in
detail. [8]

b) Explain in brief MAC address, IP address and port Addresses in
Computer N/Ws. [4]

c) Explain advantages and disadvantages peer to peer based network. [4]

Q3) a) Compare LEO Vs MEO Vs GEO. [8]

b) What is the maximum data rate for a telephone line with BW 4.1 kHz
and 35db SNR ? [4]

c) Write a short note on Virtual Packet switching.  [4]

OR
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Q4) a) Compare Circuit switching with Packet Switching. Also explain it
with suitable analogy. [8]

b) Write a short note on ADSL with briefing the frequency spectrum
used in it. [4]

c) What is the maximum bit rate for a Metallic Line with BW 8000Hz
and 50db SNR ?  [4]

Q5) a) Draw & Explain the HDLC frame format.  [8]

b) Explain Go Back N ARQ protocol in detail. [6]

c) What  is the framing concept in Data link Layer ? Explain any one in
details.  [4]

OR

Q6) a) Consider a 64 Kbps geostationary satellite channel is used to send
512 byte data frames in one direction, with a very short
acknowledgement coming back the other way. What is the maximum
throughput for window size of 1, 7, 15, and 127 using sliding window
protocol ? [8]

b) Draw and Explain 802.3 Frame format in detail. [6]

c) Explain CSMA/CD and CSMA/CA.  [4]

SECTION-II

Q7) a) In token bucket system calculate the required parameters in following
two different cases. [8]

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

ii) Network processing computer on a 10 Mbps network is regulated
by a token bucket.It is initially filled to capacity 18Mbit. Time
taken by Network processing computer to transmit at full rate of
10 Mbps is 3 sec. At what rate the token bucket should be filled
up ?

b) Explain the Distance vector routing in detail. [4]

c) Explain Dijkstras routing algorithms ? [4]
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OR

Q8) a) Compare connection oriented Vs connectionless service ? Compare
TCP Vs UDP. [8]

b) Explain Three way handshake used by TCP. [4]

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

Q9) a) Explain RSA algorithm in detail. [8]

b) What is DNS ? What are three main components of DNS ? [4]

c) Write a short note on HTML programming. [4]

OR

Q10) a) Explain Substitution and Transposition Cipher in detail [8]

b) Write a short note on "Proxy server as firewall". [4]

c) What is Video on Demand system ? [4]

Q11) a) Compare IPv4 Vs IPv6. [6]

b) Explain Remote execution with suitable example. [6]

c) Explain ARP and RARP in detail. [6]

OR

Q12) a) What are the different types of Public IP addresses ? Write Socket
address for class A Web Server, FTP server, Telnet Server & SMTP
server. [6]

b) Explain NFS & RPC briefly. [6]

c) Explain DHCP system briefly. [6]

����
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[4064] - 123
B.E. (E & TC) (2003 Course)

ELECTRONIC PRODUCT DESIGN
(404216) (Sem. - I)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

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

2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.
6) Use of electronic pocket calculator is allowed.

SECTION-I

Q1) a) Explain the concept of reliability and bath tub curve indicating all its
region. Also explain how failures in early failure region and wear art
region are reduced prior to shipment of electronic product. [8]

b) Draw the circuit diagram of DC regulated power Supply with power
on indication using three pin regulator and bridge rectifier. Find MTTF
for the circuit. Failure rates of components are given below: [6]

Component Failure rate per 106 hours

Power transformer 0.23

Fuse 0.30

Rectifier diode 0.21

Electrolytic capacitor 0.65

Ceramic capacitor 0.42

Regulator IC 0.002

Resistor 0.04

LED 0.05

c) What is need of decoupling capacitor in digital circuits and where it
should be placed. [4]

OR

Q2) a) Explain the mechanism of generation of:

i) Conducted EMI     ii)     Radiated EMI [6]
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b) Draw a sketch of front panel of a laboratory function Generator and
explain how orgonomic and aesthetic design cansiderations are taken
care of the same. [8]

c) For a field case, it is desirable to achieve 40dB shielding effectiveness
using conductive coating on enclosure. What should be the coating
impedance in Ω  /square  [4]

Q3) Discuss the mechanism of generation and preventive methods for following
phenomena in high-speed PCB designs.
a) Crosstalk
b) Reflections
c) Skin Effect
d) Ground bounce [16]

OR

Q4) a) For a standard 71μm copper clad laminate, calculate inductance of
20 cm long track on PCB having width 0.6mm. [4]

b) For a 36 micron copper clad laminate, What will be the value of
resistance of a 2 mm wide and 16 cm long track. Assume resistive of
copper 1.724×10-6 ohm-cm. [4]

c) Two tracks on a 1.8 mm thick PCB laminate have a parallel run of
14 cm on opposite faces of a double sided PCB. The track thickness
is 36 micron and track width is 0.5 mm. If relative dielectric canstant
of PCB laminate is 4.2 and conductivity of copper 1.724×10-6 ohm-
cm, calculate 3 dB frequency of low pass filter formed by parasitic
components with given geometry. Assume that parasitic R and C are
lumped. [8]

Q5) a) Explain the meaning of term-signal integrity. Also explain with the
help of neat sketches how it is affected by limited
i) Band width ii) Sampling rate

iii) Memory depth iv) Impedance of probe.  [8]

b) With the help of schematic arrangement explain in details the type of
diagnostic instrument and its features used in detecting a short circuit
on two thin tracks running adjacent to each other on PCB. One of the
tracks is from data bus and other from address bus of microprocessor
based system. [8]

OR
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Q6) a) In context of digital storage oscilloscope (DSO), explain the factors
that decide the choice between following modes: [8]

i) Edge and level triggering.

ii) Real and equivalent time sampling.
iii) Normal and AUTO modes.
iv) ch 1 and ch 2 triggering.

b) Explain the limitations of Analog oscilloscope, DSO and logic analyzer
for use in mixed signal, high-speed designs. Hence establish the need
for mixed signal oscilloscope. [8]

SECTION-II

Q7) Write short notes on : [18]

a) Modular Programming.
b) Standard methods of debugging software
c) In circuit emulator.
d) steps from coding to the generation of executable code when using a

combination of assembly and C Language programs.

OR

Q8) a) Explain the factors that determine the choice between developing
software for a data logger system in : [6]

i) Assembly language and ii) High-level language.

b) Explain with the help of a real-life microcontroller based product
how all recommended steps in software developement are
implemented.

[12]

Q9) a) Explain different temperature tests that should be carried out on an
industrial process controller. Indicate different Parameters associated
with these tests. [8]

b) Specify with justification the choice of environmental tests to be carried
out on following products: [8]
i) Washing machine

ii) Mobile Phone

iii) UPS.
iv) Laptop.
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OR

Q10) Explain why electronic products are required to be tested for: [16]

a) Conducted EMI,

b) Radiated EMI.

c) Conducted Susceptibility.

d) Radiated Susceptibility. For each of the above type of test, give a
suitable practical example to explain the mechanism that upsets normal
working of electronic products.

Q11) In product documentation, explain the importance and typical items/
contents of following documents/ drawings- [16]

a) front panel.

b) Schematic diagram.

c) Inter connection diagram.

d) Bill of materials.

e) PCB assembly.

OR

Q12) a) What do you mean by Bare Board testing. Justify need for it in large
scale manufacturing. Draw a sketch of typical BBT arrangement. In
what situation Bare Board testing is essential. [8]

b) With the help of neat diagrams explain significance of drilling details,
component assembly diagram and solder mask, in context of PCB
assembly. [8]

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

[4064] - 126
B.E. (E & TC)

ADVANCE POWER ELECTRONICS
(2003 Course) (404218) (Sem. - I) (Elective - I)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer three question  from section I and three questions from Section II.
2) Answers to the two sections sohuld be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Your answers will be valued as a whole.
6) Use of logarithmic tables slide rule. Mollier charts, electronic pocket

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

SECTION-I

Q1) a) What are dc drives? Explain with neat circuit diagram & waveforms,
working of 1φ  HCC, separately excited dc motor. [10]
Comment on Tq & speed characteristics.

b) What is regenerative braking ? Explain in brief [6]

OR

Q2) a) With the help of neat circuit diagram & waveforms working of 1φ
full controlled (Converter) dc series motor with highly inductive
load. [10]

b) What is coasting? Explain. [3]
c) Explain the need of  Power factor improvement in line commutated

converters. [3]

Q3) a) Explain with neat circuit diagram & waveforms working of 3φ  half
controlled converter with RL load at α � 600. Draw relevant
waveforms for [12]
i) Load voltage ii) Current through SCR
iii) VSCR iv) Supply unit.

b) What is the effect of source inductance 'Ls'? Explain. [4]
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OR

Q4) a) What are dual converters ? Explain with circuit diagram & waveforms

working of 1φ  dual converters? Deduce the equation for circulating
current for inductive load. [8]

b) Compare circulating & non-circulating current modes. [6]
c) What are the condition for Reversible dc drives.? [2]

Q5) a) What are inverters? Explain with circuit diagram &waveforms,

working of 3φ  Voltage source inverter in 1800 mode conduction
with R-load.  [10]

b) Explain with block diagram, speed control technique of Induction

motor by using 
F

V
 method plot Torque, slip power characteristics

of I.M. [8]

OR

Q6) Write short notes any three. [18]

a) Power factor improvement techniques.

b) Static & Dynamic equaling circuits.

c) Protection circuits for DC motor.

d) 4 Q- Reversible drives. (Choppers)

e) Dual mode dual converters.

SECTION-II

Q7) a) What are brushless dc motors? Explain with circuit diagram. [10]

b) What is the effect of Reactive power over the operation of DC motor.
Explain in brief. [6]

OR

Q8) a) What are Universal Motors? Explain with CKT diagram working of
any one type. [8]

b) What is energy audit ? Explain [4]

c) Necessity of feed baelr diodes in inverters. [4]
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Q9) a) What are resonant converters ? Explain with CKT diagram &
waveforms working of ZCS resonant converter. [10]

 b) Compare Linear, switched mode & resonant converters. [6]

OR

Q10) a) What is power quality ? Why it is required ? Explain different  types
of Power line disturbances. [10]

b) Explain methodology of energy audit ? [6]

Q11) a) What are stepper motors ? List drive requirements of stepper motors
drive. How can the direction, speed & position of stepper motor be
controlled using microprocessor. [12]

b) What are synchronous Motors? Explain in brief. [6]

OR

Q12) Write short notes on any three. [18]

i) Static krammer drive.

ii) UPS (ON-LINE)

iii) ZVS.

iv) Harmonic Ellimination techniques.

v) Flux Vector control of I.M.

����
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[4064] - 127
B.E. (E & T/C)

ADVANCED DIGITAL SIGNAL PROCESSING
(2003 Course) (404218) (Sem. - I) (Elective - I)

Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5or Q6 ,Q 7 or Q8, Q9 or Q10, Q11 orQ12.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain the difference between random signals and deterministic
signals. [6]

b) Explain the term stationary random process. [4]

c) How the polyphase structures can be used for sampling rate
conversion? [6]

OR

Q2) a) Explain the concept of [8]

i) Decimation by a factor D.

ii) Interpolation by a factor I.

iii) Sampling rate conversion by a factor I/D.

b) Design a two stage decimator for the following specifications. [8]
D = 100

Passband : 500 ≤≤ F

Transition band : 5550 ≤≤ F

Input Sampling rate : 10,000 Hz

Ripple S
1
 = 10-1 S

2
 = 10-3.
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Q3) a) Explain how adaptive filters can be used in telephone echo
cancellation? [8]

b) The estimate of the desired signal at the output of an adaptive noise
Canceller is given by [8]

kkk nYS ˆˆ −=

kkk nnS ˆ−+=

S
k
 = signal, n

k
 = noise, kŜ  = signal estimate,  kn̂ = noise estimate

Show that minimizing the total power at the output of the canceller
maximizes the output signal to noise ratio.

OR

Q4) a) With the help of mathematical expression explain how mean square
error is reduced using LMS algorithm. [8]

b) Explain RLS algorithm along with the Computation of weight matrix
and limitations of RLS algorithm [8]

Q5) a) Explain AR, MA and ARMA process in detail.  [8]

b) Explain how Levinson - Durbin algorithm can be used for the solution
of normal equation. [10]

OR

Q6) a) Explain forward and backward linear prediction with the help  of
block diagram. [10]

b) What is Wiener filter ? Explain the different types of Wiener filter in
detail. [8]

SECTION-II

Q7) a) What is non parametric method of power spectrum estimation? Explain
the Welch method of power spectrum estimation. [10]

b) The Bartlett method is used to estimate the power spectrum of a signal
x(n) consisting of 2400 samples. [8]

i) Determine the smallest record length of each segment that yields
the frequency resolution of 01.0=Δf .

ii) Determine the quality factor Q
B
.
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OR

Q8) a) Explain how the estimation of the autocorrelation and power spectrum
of random signal can be obtained using Periodogram. [8]

b) Show that autocorrelation function and energy spectral density (ESD)
form a fourier transform pair. [10]

Q9) a) With neat block diagram explain Harvard architecture and also show
using timing diagram how instruction overlap is made possible. [10]

 b) In a nonpipelined machine the instruction fetch, decode and execute
takes 35ns, 25ns and 40ns respectively. Determine the increase in
throughput if the instruction steps were pipelined .Assume a 5ns
pipeline overhead at each stage and  ignore other delays. [6]

OR

Q10) a) Draw the block diagram of SHARC processor and explain its
architecture. [8]

b) Write an algorithm to realize a FIR digital filter using DSP
processor. [8]

Q11) a) Draw the block diagram of digital model of Speech production and
explain its operation. [8]

b) What is short time Fourier transform ? Explain the speech analysis -
synthesis system based on short time spectrum analysis. [8]

OR

Q12) a) Explain the operation of channel vocoder with the help of neat block
diagram. [8]

b) Explain what do you mean by homomorphic processing of speech.
With the help of block diagram. [8]

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

[4064]-136
B.E. (E/TC)

AUDIO & VIDEO ENGINEERING
(2003 Course) (404225) (Sem. - II) (Elective - II)

Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :

1) Answers any three 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 electronic pocket calculator is allowed.

6) Assume suitable data if necessary.

SECTION I

Q1) a) Draw a neat sketch of composite video signal indicating all numerical
values for different timing for various pulses used in CCIR-B standard.
What is the necessity of these pulses ? [6]

b) State the various specifications of CCD camera. [6]

c) Compare the technologies suitable for flat panel displays. [6]

OR

Q2) a) State the specifications of CCIR-B standard for television. [8]

b) Explain the construction of a CCD imager. What are the different
methods of charge transfer ? [6]

c) Calculate the highest bandwidth for CCIR TV system with 625 lines,
kell factor = 0.72 & aspect ratio= 4:3. [4]

Q3) a) Discuss the main characteristics of human eye with respect to
perception of color. What is the difference between additive &
subtractive mixing of colors ? [8]

b) With the help of neat block diagram explain the operation of color
TV receiver. [8]

P.T.O.

P 462



OR

Q4) a) Explain with the help of block schematic the facilities provided in a
Wobbuloscope & explain its use in alignment of RF tuner, video IF
amplifier & sound IF amplifier. [8]

b) Draw neat block diagram of PAL-D decoder & explain function of
each block. [8]

Q5) a) What is the need of MAC encoding & explain the general format
MAC signal for transmitting color TV signals ?  [8]

b) Explain with neat block diagram JPEG encoder & decoder. [8]

OR

Q6) a) Compare the analog TV with DTV & HDTV. [8]

b) What are the objectives of MPEG-2 standard? What do you understand
by the term bit stream scalability? How does layered coding approach
improve the quality of picture while offering flexibility? [8]

SECTION II

Q7) a) Draw a neat block diagram of HDTV decoder and explain function
of each block. [8]

b) Explain the direct-to-home (DTH) technique for TV broadcasting
using neat block diagram. [6]

c) State the different advantages of HDTV. [4]

OR

Q8) a) With suitable block diagram explain CCTV system. State the
applications of CCTV. [6]

b) Using schematic diagram of equipment set up explain the TV coverage
plan for a cricket match. [8]

c) Explain the concept of video on demand. [4]
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Q9) a) Draw the basic block diagram of CD Player & describe function of
each block. [8]

b) What is the relationship between gap size, tape speed & frequency
of audio signal in case of magnetic recording on tape? Explain the
importance of relationship to get optimum o/p for audio
bandwidth. [8]

OR

Q10) a) Discuss the different methods of sound recording on photographic
films. [8]

b) Explain MPEG audio compression formats. [8]

Q11) a) Define the following terms - [8]

i) Reverberation

ii) Absorption coefficient

iii) Accoustics chamber

iv) sound reduction index (SRI).

b) Explain with neat block diagram how digital satellite radio (DSR)
receiver works ? [8]

OR

Q12) a) Explain the working of a typical chordless microphone PA system.
State the type of microphone used & their specifications. [8]

b) Write short notes on - [8]

i) Speakers for cell phones.

ii) Hi - Fi system.

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

[4064] - 152
B.E. (Instrumentation and Control)

ADVANCED BIOMEDICAL INSTRUMENTATION
(1997 Course & 2003 Course) (Sem. - II) (Elective - II) (406270)

Time : 3 Hours] [Max Marks : 100

Instructions to 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) Assume suitable data if necessary.

SECTION-I

Q1) a) With the help of neat diagram, explain the working of R wave inhibited
pacemaker. [8]

b) Mention the advantages and disadvantages of the same. [4]

c) Write down the specifications of a typical pacemaker. [4]

OR

Q2) a) It is required to set up an ICU for 10 beds. Elaborate the implementation
plans. [10]

b) What are different electrode configuration used in cutting and
coagulation mode in ESU. [6]

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

b) What is Electrophoresis? [4]

c) State and explain different methods of modulation used in telemetery. [6]

OR

Q4) a) Explain coulter counter used for blood cell counting. [10]

b) List and explain various methods for glucose measurement. [8]
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Q5) a) Explain the construction of X-ray tube with the help of neat diagram. [8]

b) Draw the diagram of image intensifier and explain how it helps to
improve the image qualify in fluoroscopy. [8]

OR

Q6) a) Discuss X-ray properties and X-ray film used for imaging. [8]

b) List specifications of X-ray machine and explain their importance. [8]

SECTION-II

Q7) a) Explain the instrumentation in thermography with the help of suitable
diagram. [8]

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

OR

Q8) a) What is Nuclear medicine? Describe various types of detectors that
are used to detect β and γ rays. [8]

b) Describe various types of gantries used in CT scanner. [8]

Q9) a) Why to use various method of imaging and list them. [8]

b) What is an Endoscope? Explain its construction with the help of neat
diagram. [8]

OR

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

b) List any four points of comparison for Hemodialysis and Peritoneal
dialysis techniques. [8]

Q11) a) Describe various Orthotic and Prosthetic devices. [8]

b) Explain different types of wheelchair and joysticks. Specify their
materials and properties. [10]

OR

Q12) a) Explain air bubble detection and blood leak detection systems in
Hemodialysis. [8]

b) Describe with the help of neat diagram the principle of ultrasound
lithotripsy. [10]

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

[4064] - 153
B.E. (Instrumentation & Control)

POWER PLANT INSTRUMENTATION
(1997 & 2003 Course) (Sem. - II) (Elective - II) (406270)

Time : 3 Hours] [Max Marks : 100

Instructions to 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-I

Q1) a) Discuss in detail advantages and disadvantages of Hydro electric power
plant over any other Method of power generation. [8]

b) How are the liquid fuels stored & utilized in power plants? [8]

OR

Q2) a) What are the factors affecting the site selection for Thermal Power
Plant? [8]

b) Explain the Terms. [8]

i) Nuclear Fuel Preparation.

ii) Moderator & Coolant.

Q3) a) Provide a sketch and describe the operation of the Rankine steam
cycle. What is the advantage of superheating the steam? [9]

b) Explain in brief Swelling & Shrinking effects in Boiler. What is a
remedial measure for swelling & Shrinking in Boiler Drum Level
Control. [9]

OR

Q4) a) Why feed water treatment is essential? How the water treatment methods
are classified? Describe dematerializing with neat sketch. [10]
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b) Describe with the help of Suitable sketch the operation of a continuous
combustion, Constant Pressure gas turbine. [8]

Q5) a) Why the Vibrations measurement is essential in turbine? How it is
measured & Controlled?  [8]

b) Explain the need & Principal of Following measurements in Power
plant. [8]

i) Steam Pressure

ii) Smoke Density Measurement

iii) Radiation Detection

OR

Q6) a) What are some of the common causes of turbine vibration? How is
turbine performance affected over time? Where do the major losses
occur, and how can they be corrected? [8]

b) Why is superheated steam used in turbine operation? What are the
disadvantages of using wet steam in a turbine? [8]

SECTION-II

Q7) a) What are the functions of surge tank? Describe with neat sketch the
behavior of various types of surge tanks. [8]

b) What is a Nuclear Reactor? Describe various parts of Nuclear Reactor. [8]

OR

Q8) a) How the waste is disposed off in a Nuclear Power Plant? What are the
main difficulties in handling the radioactive waste? [6]

b) How are the water turbines governed? Describe governing system for
impulse & Reaction Turbine. [10]

Q9) a) Explain in Brief the basic architecture of DCS system used for power
plant. [9]

b) What is thermal pollution? Explain its effects in detail. [9]

OR
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Q10) a) Write notes on [10]

i) Fabric Filters & Baghouses

ii) Radiation Standard

b) What is the need of desulfurization? What are the different processes
involved in desulfurization? [8]

Q11) a) What are the advantages of Combined Cycle Power Plant? [8]

b) What is a Solar Collector? How many solar collectors are in use? [5]

c) Write main applications of Solar Energy. [3]

OR

Q12) a) Write short notes on [10]

i) Thermoelectric Generator

ii) Thermionic Converter

b) How the power can be obtained from tides? What are the limitations
of Tidal Power Plant? [6]

����

[4064]-153                                        - 3 -



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

[4064] - 154
B.E. (Instrumentation and Control)
 FIBER OPTIC INSTRUMENTATION
(Sem. - II) (2003 Course) (Elective - II)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer 3 questions from section I and 3 questions from section II.

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

3) Neat Diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain what is meant by a graded index optical fiber, giving an
expression for the possible refractive index profile? Using simple ray
theory concepts, discuss the transmission of light through the fiber.
Indicate the major advantage of this type of fiber with regard to
multimode propagation. [10]

b) Briefly indicate with the aid of suitable diagrams the difference between
meridional and skew ray paths in step index fibers. [6]

OR

Q2) a) An optical fiber has a numerical aperture of 0.50 and a cladding
refractive index of 1.59. Determine: [8]

i) The acceptance angle for the fiber in water which has a refractive
index of 1.33;

ii) The critical angle at the core-cladding interface.

b) Describe with the aid of simple ray diagram: [8]

i) Multimode step index fiber.

ii) Single-mode step index fiber.

Compare the advantages and disadvantages of these two types of
fiber for use as an optical channel.
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Q3) a) Discuss absorption losses in optical fibers, comparing and contrasting
the intrinsic and extrinsic absorption mechanisms. [9]

b) Briefly describe linear scattering losses in optical fibers with regard
to: [8]

i) Rayleigh scattering.

ii) Mie scattering.

OR

Q4) a) Compare stimulated Brillouin and stimulated Raman scattering in
optical fibers. [8]

b) Explain Micro bending and Macro bending in optical fiber. Also
explain what the critical bending radius for an optical fiber means.

[9]

Q5) a) Briefly describe the processes by which light can be emitted from an
atom. Discuss the requirements for population inversion in order that
stimulated emission may dominate over spontaneous emission.
Illustrate your answer with an energy level diagram of a common
nonsemiconductor laser.  [9]

b) Compare P-I-N diode with avalanche photodiode. [8]

OR

Q6) a) Describe what is meant by the fusion splicing of optical fibers. Discuss
the advantages and drawbacks of this jointing technique. [8]

b) Discuss the principles of operation of the two major categories of
demountable optical fiber connectors. Describe in detail a common
technique for achieving a butt jointed fiber connector. [9]

SECTION-II

Q7) What are the advantages of Intensity Modulated Optical Sensors (IMOS)?
Describe following techniques of sensing which is based on intensity
modulation. Also enlist different parameters, which can be sensed by using
these techniques. [18]

a) Evanescent field.

b) Coupling.

c) Encoding based position sensors.
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OR

Q8) a) What do you understand by intrinsic and extrinsic Optical fiber
Sensors? With the aid of suitable diagrams describe one Extrinsic
Optical Fiber Sensor. How do you calibrate this sensor? [10]

b) What are the advantages and drawbacks of Optical Fiber Sensors? [8]

Q9) a) Explain working of Fiber Bragg Grating. Also explain the
manufacturing technique of Fiber Bragg Grating. [8]

b) Explain working of Distributed Optical Fiber stress-strain sensor. [8]

OR

Q10) a) What are the advantages and disadvantages of Distributed. Optical
Fiber Sensing? Explain role of Optical Time Domain Reflectometer
(OTDR) in distributed Optical Fiber Sensing. [8]

b) How different parameters are sensed by using Fiber Bragg Grating.[8]

Q11) a) Sketch the major elements of a fiber amplifier and describe the
operation of the device. Indicate the benefits of fiber amplifier
technology in comparison with that associated with silicon laser
amplifiers (SLAs). [10]

b) Write a note on 'Integrated Optics'. [6]

OR

Q12) a) Give major reasons which have led to the development of optical
amplifiers, outlining the attributes and application areas for these
devices. [8]

b) Explain with the aid of suitable diagrams, following integrated optical
devices: [8]

i) Beam splitter.

ii) Directional coupler.

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

[4064] - 191
B.E. (Chemical)

PETROLEUM REFINING
  (2003 Course) (409341) (Sem. - I)(Elective - I)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer three questions from Section I and three question from Section II.
2) Answers to the two section should be written in separate answer boooks.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

SECTION-I

Q1) With neat sketches, explain in details the various steps in pre-treatment of
crude oil. [16]

OR

Q2) Draw neat diagram and write about different types of crude oil exploration.
[16]

Q3) Mention significance of desalting of crude oil. Describe in details single
and two stage desalting system. [16]

OR

Q4) a) Write a note on chemical composition of petroleum. [8]

b) Explain any one method used for dewaxing of lube oil. [8]

Q5) With reactions involved, explain procedure and advantages of
Hydrocracking.  [18]

OR

Q6) With neat diagram, discuss in details on vacuum distillation. [18]

SECTION-II

Q7) Draw neat sketch and write in details about absorption method for
production of LPG. [16]
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OR

Q8) Explain with flowsheet the process of delayed coking. [16]

Q9) What is reforming? Note the process and state applications. [16]

OR

Q10) a) Provide classification of hydrocarbons. [8]

b) Discuss Hydro-desulphurization. [8]

Q11) a) Note various additives used in petroleum process. [8]

b) Write transportation methodologies of petroleum products. [10]

OR

Q12) Explain role of refinery in power generation. Write application of refinery
products as fuel for power generation. [18]

����
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Total No. of  Questions : 8] [Total No. of Pages :2

[4064] - 204
B.E. (Petroleum Engineering)

NATURAL GAS ENGINEERING
 (2003 Course) (412384) (Sem. - I)

Time : 3 Hours] [Max Marks : 100

Instructions to 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-I

Q1) Define Pc and Ppc. 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) Explain all the constants in the gas flow meter equation. [16]

SECTION-II

Q5) a) What is the criteria for choosing a H2S removal process? [16]

b) Draw a process flow diagram showing the removal of carbon dioxide.
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Q6) Derive an expression to find equivalent diameter for series pipes. [16]

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

b) Write a note on reciprocating compressors. [6]

Q8) Write short notes on: [18]

a) Pipelines.

b) Mollier charts in compressor design.

c) Gas well testing.

����
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Total No. of  Questions : 8] [Total No. of Pages :2

[4064] - 208
B.E. (Petroleum Engineering)

RESERVOIR ENGINEERING - II
 (2003 Course) (Sem. - II) (412388)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

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

2) Question No. 4 (four) and 7 (seven) is compulsory.

3) Solve 3 questions from section I & 3 questions.  from section II.

4) Figures to the right indicate full marks.

5) Neat diagrams should be drawn wherever necessary.

6) Use of a non-programmable calculator, log-log, semi-log paper is allowed.

7) Assume suitable data, if necessary.

SECTION-I

Q1) Derive the oil water fractional flow equation. [16]

Q2) Explain all Thermal EOR processes. [16]

Q3) Explain Surfactant Polymer EOR process. [16]

Q4) a) State four elements of Polymer Design and Steam flooding? [6]

b) Name and explain any one model in Thermal EOR. [6]

c) Define MMP, CDC, Cosurfactant, Cosolvent, UL and LL phases.
[6]

SECTION-II

Q5)
t

p

x

p

∂
∂=

∂
∂ α

2

2

 is the given equation for flow in porous media.

Formulate the discretised equation using variable grid blocks.  [16]
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Q6) For the diffusivity equation, formulate explicit, implicit and crank Nicolson
equations. [16]

Q7) What are the various steps needed for implementation of an EOR project?
Give specific variations for different EOR methods and supplement with
case studies. [18]

Q8) Use Taylors series to derive the finite difference approximation formulas
for the Diffusivity equation. [16]

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

[4064] - 20
B.E. (Civil)

TRANSPORTATION ENGINEERING - II
(2003 Course) (401009) (Sem. - II)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5or Q6 from section I & Answer Q7 orQ8,
Q9 or Q10, Q11 or Q12 from section II.

2) Answers to the two sections sohuld be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, electronic pocket non-programmable calculator

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

SECTION-I

Unit-I

Q1) a) How the Indian Roads have been classified? Discuss. Also, explain
with suitable sketches any 3 road patterns. [7]

b) Write a brief note on - [6]
(i) Traffic control devices
(ii) Traffic volume studies

c) State clearly the salient features of Bombay Road development
plan. [4]

OR

Q2) a) Describe the steps involved in determining the different categories of
road lengths by Lucknow Road development plan. [7]

b) Write short note on- [6]

(i) Traffic capacity studies.
(ii) Accident studies.

c) With the aid of a sketch, explain the concept of star and grid road
pattern. [4]

Unit-II

Q3) a) Discuss the various obligatory points which control the highway
alignment giving examples. [4]
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b) Write a note on various stages of Engineering surveys. [4]
c) State and explain the types of gradients. Also, mention the

reccommended values as per Indian Roads congress. [6]
d) With the help of a suitable sketch, carry out the mechanical widening

of roads on horizontal curves. [3]

OR

Q4) a) Discuss the basic requirements of an Ideal alignment and factors
controlling them. [4]

b) State the necessity of highway drainage and how these are achieved ?
Discuss. [4]

c) A passenger car is moving at a derign speed of 80 kmph, on a National
highway at an ascending gradient of 2%. Assuming the values of "t"
and "f" equal to 2.5 secs and 0.348 respectively, determine the
stopping sight distance for. [6]
i) Two lane road with two way traffic.
ii) Single lane road with two way traffic.

d) State the reasons for widening of pavements on horizontal curves. [3]

Unit-III

Q5) a) Ennumarate (Highlight) the various points as per I.R.C, for the CBR
method of design reccommended in IRC : 37 - 1970.  [5]

b) Explain the following with suitable sketches. [7]

(i) Abrasion test on aggregate sample.

(ii) Penetration test on bitumen sample.

c) How Rigid pavement is distinguised from Flexible pavement ? Also,
explain the westergaard analysis of wheel load stresses in case of rigid
pavements. [4]

OR

Q6) a) Discuss in brief the factors affecting the design of pavements in
general. [4]

b) State clearly any 4 important tests that are to be conducted on
Aggregate and Bitumen samples with their importance. [4]

c) Write a neat labelled sketch of Ductility test apparatus with its
auessories. [4]

d) State clearly the importance of Dowel bars and Tie bars Used during
the constreution of Joints with suitable neat sketch in case of C.C.
roads. [4]
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SECTION-II

Unit-IV

Q7) a) Describe the following terms [8]

i) Minimum circling Radius.
ii) Minimum Turning Radius.
iii) Seperation clearance.
iv) Aircraft capacity.

b) Define clearly the term "Effective Gradient" and heve find the effective
gradient of a runway from the following data which refers to the proposed
Longitudinal section of runway. Draw a neat sketch also. [5]

End to End Gradient

Runway (%)

0.0 to 5 chains + 0.75

5.0 to 12  " – 1.10

12.0 to 16  " – 0.80

16.0 to 22  " + 1.20

22.0 to 30  " + 0.60

30.0 to 34  " – 0.50

you may take onemetric chain is of 30m length.

c) How runway orientation should be done ? Discuss with suitable
figure. [4]

OR

Q8) a) With the help of a neat sketch, explain the three controls used to
monitor the aircraft movements in air. [6]

b) Explain the following terms. [4]
i) Airport reference temperature.
ii) Cross wind component.
iii) Airport capacity.
iv) Calmperiod.

c) Find the length of Runway required from the following data. [7]
i) Basic runway length = 1800 mtr.
ii) Site devation is 800 mtr above m.s.l.
iii) Effective gradient is 0.65%.
iv) Aerodrome reference temp. = 190C. Also apply usual checks.
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Unit-V

Q9) a) Write short notes on- [8]
i) Economic span. ii) Identification of bridges.

iii) IRC class-A type loading. iv) Abutment pier.
 b) Draw an illustrative sketches of  [6]

i) Abutment for an RCC bridge.
ii) Dumb-bell pier.
iii) Cylinder pier

c) Write a brief note on wing walls [3]

OR

Q10) a) Write a note on [4]
i) Remedial measures to reduce the effect of scour.
ii) Necessity of Free board and clearance.

b) State clearly how the detail classification of bridges are made. [5]
c) A bridge is proposed to be constructed across an alluvial stream

carrying a discharge of 425 m3/sec Assume Lay's siltfactor equal to
1.100. Find the Depth of scour to be maximum when the bridge
consists of 2 spans of 40m each. [5]

d) Write a brief note on determination of design discharge. [3]

Unit-VI

Q11) a) What is scupper ? When it is constracted ? Also draw an illustrative
sketch. [4]

b) With the aid of a neat sketch describe the advantage of [6]
i) Cut boat bridges ii) Swing bridges.

c) Write a note on functions of bearings [3]
d) How maintenance of bridges are carried out ? Describe. [3]

OR

Q12) a) Draw the illustrative sketches of [6]
i) Pipe culvert ii) Cable stayed bridges.
iii) Expansion bearing.

b) Briefly describe any two methods of errection of bridges. [4]
c) Write short note on- [6]

i) Suspension bridges ii) Bascule bridges.
iii) Importance of bearings for bridges.

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

[4064] - 211
B.E. (Petroleum Engineering)
PETROLEUM ECONOMICS

 (2003 Course) (Elective - II) (Sem. - II) (412391)
Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :
1) Answers to the two sections should be written in separate books.
2) Question 1 and 6 are compulsory. Attempt any one question from other

questions each from section I  and II.
3) Use of graph paper is allowed.
4) Figures to the right indicate full marks.
5) Assume additional data if necessary.

SECTION-I

Q1) a) Oil production history is given for a field which is under consideration
for procurement. Details of production profile and spent expenditures
are given in the following table. The company management is
interested in redevelopment of this field and shall go for production
up to an economic  limit of 1000 BOPD. [15]
The anticipated production beginning from year 14 is given in the table.

Year Production, Exploration Development Operating
BOPD costs,$MM costs, $MM costs,$MM

1 130
2 130
3 240
4 7124 240 13
5 7124 13
6 7124 13
7 7124 13
8 13425 24.5
9 13425 24.5

10 10100 18.45
11 8878 16.2
12 7616 13.9
13 6410 11.7

Redevelopment $ 50 MM
14 8878
15 7616
16 6410

Table 1 for Q 1.A and Q 6A.
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How much oil was produced during first contract and subsequently
will be produced during second contract? What is the OOIP, if original
recovery of oil was 24%? How much is the total recovery percent if
additional anticipated oil production is taken into consideration?
Calculate time required to reach economic limit after redevelopment.

b) Explain any one decline curve with proper equations and diagram. [10]

Q2) a) Current oil price for the given project is $ 72.25. It is anticipated that
the price  will increase at a rate of general inflation, which is forecast
to be at the rate of 4.25% per year for first three years and then drop
to an annual rate of 3.75% thereafter. [7]

The producible oil has lower API than that brand oil along with higher
sulphar and TAN content, thus leading to a price differential of 7.25%
with respect to brand oil.

Develop a forecast for oil price for brand oil and the oil under
consideration for a span of eight years.

b) Write  notes on any two of the following [18]
i) Crude oil benchmark blends and oil differential.
ii) Oil price elasticity and effects on oil importing countries.
iii) Reserves auditing.
iv) National oil companies and International oil companies.

Q3) a) Three attractive proposals are submitted for the perusal of the
management of an oil company. Risk and uncertainty factors are same
for all proposals. [15]

Table 2 for Q 3 A

Details A (MM $) B(MM $) C(MM $)

Initial investment 1.8 2.2 3.1

Working capital investment 18,000 20000 27,000

Salvage Value 1,80,000 2,20,000 3,00,000
Service life 5 5 5

Annual cash flows Given below 7,60,000 1.05

constant constant

Annual cash flow for A is $ 5,60,000 6,00,000 6,40,000 6,90,000,
and 7,00,000 for years 1, 2, 3, 4 and 5 respectively.
Company demands
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i) Minimum 12.5% Rate of Return (ROR) on initial capital
investment,

ii) End of year costs and profit for time value of money
interpretations.

Using above data, which proposal should be given preference by using

i) Rate of Return (ROR) on initial investment (Incremental analysis),
ii) Minimum Payout Period. and
iii) Net Present Value (NPV).

b) Write  notes on any two of the following [10]

i) Investment Yardsticks,
ii) Components of break even analysis,
iii) Sensitivity Analysis.
iv) Time value of money.

SECTION-II

Q4) a) An oil and gas exploration and development company would have a
collection of assets with an associated expected value and an uncertain
level of risk. Consider the following investment opportunities that
might be available to the company with a current interest in producing
fields. [10]

Asset Opportunity Total Investment
(M = 106 $)

A Wildcat well on exploration permit $ 80 M
B Exploration project adjacent to producing field $ 40 M
C Infill drilling prospect in producing field $ 60 M

Table 3 for Q 4 A

If the current cash flow forecast indicates a budget of $ 80 M available
to reinvest next year, which is the best way to spend money
acknowledging the factors of uncertainty and risk.

i) 100% opportunity in C and 50% opportunity in B.

ii) 80% opportunity in C, 30% opportunity in B and 25%
opportunity in A.

iii) 50% opportunity in C, 75% opportunity in B and 25%
opportunity in A.

Justify your decision with suitable arguments for each alternative.
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b) Initial cost of the completely installed reactor is $ 40,000 and its salvage
value towards the completion of useful life is $ 4000. Service life of
the reactor is 6 years. Calculate its depreciation using Straight Line
(SLD), sum of  Years Digit (SYD) and Double Declining Balance
(DDB) methods. [15]

Prepare a plot of book value against number of years and compare
the results obtained with different methods.

Q5) a) An oil and gas company is evaluating a drilling prospect based on
data available on a wildcat well in a promising area of complex
stratigraphic and heterogenic lithological control.  [15]

* The leased area has an option of size variation from 50 Km2 to
100 Km2 though a central potion of 70 Km2 is considered as
most promising for leasing.

* The net pay thickness also shows variation from 20 M to 40 M
with a thickness of 30 M particularly in the central part is treated
as most likely to be oil bearing.

* Recovery in the proposed area is anticipated between 500 bbl/
Km-M to 1500 bbl/Km-M with 1000 bbl/Km-M recovery is
most likely.

* Well spacing is 10 Km2 per well and approximate development
cost is around $ 2 MM. The net revenue is assumed to be $ 15/
bbl after taxes.

Experts in the company feels that in the complex area like this,
development cost would show marked variation than anticipated.

* Engineers' estimate that the development cost would be $ 1.5
MM/well and under abnormal circumstances, the cost would raise
even up to $ 4 MM Rs/well.

* The probability of $ 2 MM/well, $ 1.5 MM/well and $ 4 MM/
well is 0.60, 0.15 and 0.25 respectively.

* Experts also feel that the probability of drilling a dry well is
0.850 and if hydrocarbons are discovered then the probability
of finding minimum, most likely and maximum reserves would
be 10%, 75% and 15% respectively out of remaining 0.150.
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Management of the company has also kept an option of either leasing
out the property to other company and obtain Overriding Royalty
Interest (ORI) on the net revenue earned. Or participate in the project
with reducing working interest (35%) and proportional risk.

* If company management is opting out of risk, and would like to
enjoy only ORI then the NPV for finding minimum , most likely
and maximum would be 0.123, 3.12 and 17.25 respectively.

* In case of 35% wI, all relevant values are proportionally decreased.

Decision has to be based on Expected Monetary Value (EMV).

Construct decision tree showing all alternatives available, solve the
same and justify your answers with proper calculations.

What is your preferred decision?

b) Write notes on any two of the following [10]

i) Reserves accretion and discovery of field size scenario in past 20
years.

ii) Profitability in projects and equivalence of field size in different
countries within the framework of Production sharing contract.

iii) Petroleum Accounting system.

Q6) a) Use only the production i.e. time span of 1 to 13 years given in Table
1 for the calculations involved in this question. [20]

Following are the assumptions for the calculations:

i) Oil price is $ 72 /bbl and is constant throughout the project
tenure.

ii) Royalty is 10% per year on annual production,

iii) Cost recovery is 100% on net revenue,

iv) Government share in Profit Petroleum is 60%

v) Hurdle rate is 12%, and

vi) Income tax is 30%,
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Prepare a tabular form giving details of annual production, cumulative
production, expenditure, gross revenue, royalty, net revenue, cost
recovery, profit petroleum,government share and operator share, tax,
profit for operator, NPV for operator BFIT and AFIT.

Calculate distribution of one barrel or equivalent $ 72 using the
assumptions given above. Show this calculation for each deduction.

How much is the profit for contractor and total share of government
in the calculation of one barrel?

b) Give a generalized classification scheme of petroleum Fiscal system. [5]

����
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[4064] - 233
B.E. (Polymer Engineering)

POLYMER COMPOSITES AND BLENDS
  (2003 Course) (409363) (Sem. - I)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answers to the two sections should be written in separate books.
2) Draw neat diagrams wherever necessary.
3) Numbers to the right indicate full marks.
4) Assume suitable data if necessary.
5) Use of logarithmic table electronic pocket calculators is allowed.

SECTION-I

Q1) a) Discuss in detail all E’s or advantages in employing polymer blend
technology. [6]

b) Classify the polymer alloys and blends on the basis of Miscibility and
Methods of preparation with one example. [8]

c) Explain the term Polymer alloy with its importance. [4]

OR

Q2) a) Explain different Polymeric Modifier used to improve the following
properties such as Impact Strength, Chemical Resistance, Heat
Deflection Temperature, Flame Resistance and barrier properties. [8]

b) Discuss the significances related to processing via polymer blend
technology. [4]

c) Discuss the advantages and Disadvantages of the following engineering
Polymeric modifier: 1)    Polycarbonate     2)     Acrylonitrile butadiene
styrene (ABS)  [6]

Q3) a) Define the term Spreading coefficient and Discuss with examples the
method of Compatibilization via addition of block or graft copolymers.

[10]
b) Discuss with suitable diagram all function of Compatibilization. [6]

OR

P.T.O.

P 481



Q4) a) Discuss with necessary diagram the effect of temperature on the Phase
stability. [6]

b) Explain the importance of Molecular weight parameter with necessary
diagram on the miscibility of polymer blend systems. [10]

Q5) a) Write a short note on Semi-IPN, Sequential-IPN.  [6]

b) Discuss in detail the applicable models to understand the Rheology
of Miscible Blend systems. [10]

OR

Q6) a) Write  a note on any one Commercial polymer blend involving
engineering polymer. [6]

b) Discuss in detail the applicable models to understand the Rheology
of Immiscible Blend systems. [10]

SECTION-II

Q7) a) What are the selection criteria’s used for Epoxy resin used in composites
and list the various commercial grades of the same and brief about
diluents used in epoxy resins ? [8]

b) What is Reinforcement and list the different types and forms of the
reinforcing materials ? Compare the Aramide Fiber reinforcements
with Boron Fiber Reinforcements. [6]

c) Define the term composite and explain in detail the different
constituents of the composite with their functions. [4]

OR

Q8) a) State various Commercially available unsaturated thermosetting
polyester resins forms and explain any four grades of the same along
with their formulation and applications. [8]

b) Explain the three stages of the curing reaction of the unsaturated
thermosetting polyester resin with its significances. Discuss the various
catalyst used in unsaturated thermosetting polyester resin curing and
classify them and explain any one in detail. [10]
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Q9) a) What is Resin transfer Molding process and name any two products
manufactured by the same process and compare the same with vacuum
bag Forming  process. [8]

b) What are different winding techniques used in filament winding? State
and explain any four process parameter that affect the quality of filament
winding products. [8]

OR

Q10) a) Explain in detail Hand lay up process and state what are the products
manufactured by the same technique. [8]

b) What is pressure bag forming process and differentiate between vacuum
bag Forming and pressure bag forming. List any four parameters of
Vacuum bag Forming Process. [8]

Q11) a) What are Nano composite? How they are classify and compare the
Nano composite with conventional composite system. [8]

b) Explain in brief the necessity of Maintenance of FRP products? What
are the different methods of Maintenance used for the composite?[8]

OR

Q12) a) Explain with neat sketch repairing techniques of holes on the
composite product accessible from both sides. [8]

b) Write a note on trouble Shooting in Pultrusion Process. [8]

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

[4064] - 271
B.E. (IT)

INFORMATION SYSTEM SECURITY
(2003 Course) (414441) (Sem. - I)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 in section - I and Q 7 or Q8, Q9 or
10, Q11 or Q 12 in section - II.

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

3) Figures to the right indicate full marks.

SECTION-I

Q1) a) What are the methods to secure the web server. Draw the necessary
architecture diagram. [9]

b) Explain the design principles of Security. [9]

OR

Q2) a) Draw the diagram of network based intrusion detection system &
explain . [9]

b) Explain in detail Clark-Wilson Integrity model. [9]

Q3) a) Explain security policy for email usage in an organization. [8]

b) Describe in detail any one security model with hybrid policies, meaning
a model which refers equally to confidentiality and integrity. [8]

OR

Q4) a) List the different types of access control used in a security policy. [8]

b) Explain Digital Signatures in detail. [8]

Q5) a) Illustrate the need of Kerbores System.  [8]

b) Explain at least two popular attacks on internet. [8]
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OR

Q6) a) Write the Methods of Symmetric and Asymmetric Key Distribution.
[8]

b) List the benefits of IP sec. What is the difference between transport
and tunnel model. What parameter identify a security association.[8]

SECTION-II

Q7) a) What do understand by Application to Application Security and Link
layer security. [9]

b) Draw and state the virus hierarchy. [9]

OR

Q8) a) Write the short note on biometric security. [9]

b) Explain access control mechanisms using examples. [9]

Q9) a) Draw and Explain anatomy of Auditing system. [8]

b) List and state the fields in Digital Certificate X5090. [8]

OR

Q10) a) Compare Symmetric Key and Public Key systems. [8]

b) Explain types of Intrusion Detection Systems. [8]

Q11) a) Explain Man in the Middle Attack. [8]

b) Describe Identity Management Techniques. [8]

OR

Q12) a) Write short note on Vulnerability Assessment. [8]

b) Write short note on Penetration Methodology. [8]

����
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Total No. of  Questions : 11] [Total No. of Pages :3

[4064] - 273
B.E. (IT)

SOFTWARE TESTING AND QUALITY ASSURANCE
(2003 Course) (414444) (Sem. -I)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer question number 1 or 2, 3 or 4, 5or 6 from section I.
2) Answer question number 7 or 8, 9 or 10, 11 from section II.
3) Answers to the two sections should be written in separate answer books.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the right indicate full marks.
6) Assume suitable data, if necessary.

SECTION-I

Q1) a) What are  different levels of testing? Which software components are
most suitable for unit testing and why? [8]

b) Explain in short any four methods of System Level Testing. [8]
OR

Q2) a) What type of skill do you believe should be required of a person
being hired as a test specialist? [8]

b) Differentiate white box testing & black box testing. [8]

Q3) a) Explain in detail Test Plan Template. [8]
b) Draw control flow graph for the code given below. Clearly label each

node so that it is linked to its corresponding statement. Calculate it's
cyclomatic complexity. How can this value be used to measure
testability? Describe how cyclomatic complexity number and the flow
graph be used to design a set of white box tests for this module that
would at least cover all its branches. [8]

Module foo ()/* a[] and b[] are global variables*/
begin
int i,x
i=1
read (x)
while (i<x) do begin
a[i]=b[i]*x
if a[i]>50 then

P.T.O.
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print ("array a is over the limit")
else
print ("ok")
i=i+1
end
print ("end of nonsense")
end.

OR

Q4) a) Explain in detail different functions (responsibilities) to be handled in
a testing life cycle or process. [8]

b) Describe the software defect life cycle. [8]

Q5) a) Explain  with example the GQM method for identifying software
measures.  [10]

b) Write short notes on: [8]

i) Product quality metrics.

ii) In-process quality metrics.

OR

Q6) a) What is customer problem metric? What are approaches to achieve
low PUM? [10]

b) Explain different types of measurement scales with example. [8]

SECTION-II

Q7) a) What are the resources required for Usability testing? Explain some
metrics to measure software usability. [8]

b) Enumerate Ishikawa's Seven Basic Quality Tools. Explain any two
in details. [8]

OR

Q8) a) What does SQA ensure? What are the goals of SQA activity? [8]

b) What is meant by software quality control? Explain the method of
measuring software reliability as a software quality attribute. [8]
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Q9) a) Explain with example the six-sigma measure of software quality. [8]

 b) List all the requirements of ISO 9000 and ISO 9001. [8]

OR

Q10) a) Explain the software Project Tracking & Oversight (SPTO) KPA of
the CMM level 2. [8]

b) How is defect prevention and process change management brought
into practice? [8]

Q11) Write short notes on any three: [18]

a) Differentiate between web application testing and client/server testing.

b) Functional testing of Web-site.

c) Client-Server Testing techniques.

d) Class testing.

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

[4064] - 276
B.E. (Information Technology)

GIS and Remote Sensing
  (2003 Course) (414445) (Sem. - I) (Elective - I)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 from section I.
2) Solve Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12 from section II.
3) Assume suitable data, if necessary.
4) Figures to the right indicate full marks.

SECTION-I

Q1) a) Define GIS. What are 4 M’sof GIS? Explain the term topology. [8]

b) What are maps? What is map scale? Explain spatial referencing system.
[8]

OR

Q2) a) What is grid system? Which grid systems are used in GIS applications.
[8]

b) What is map projection? Describe different types of map projections.
[8]

Q3) a) What is raster data representation? Explain it with suitable example.[8]
b) What are the types of vector GIS models? Describe any two. [8]

OR

Q4) a) What is spatio-temporal data? Explain different types of representations
used for spatio-temporal data. [8]

b) Explain Spaghetti model and Topological model. [8]

Q5) a) What is overlay analysis? Describe the process of digital terrain
modeling.  [10]

b) Which are the main tasks of DTM system? Explain Traingulated
irregular network model. [8]

P.T.O.
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OR

Q6) a) What are the various guidelines for digitization in GIS? [10]

b) What are the common errors in GIS databases? How can they be
prevented or corrected? [8]

SECTION-II

Q7) a) Explain radar principle with required formula. What are the factors
affecting microwaves. [8]

b) Explain the Synthetic Apeture Radar (SAR) system. [8]

OR

Q8) a) Describe electromagnetic spectrum along with Maxwell’s theory and
Quantum theory. [8]

b) Explain the energy interaction with water body on the earth. Derive
the fundamental equation by which the conceptual design of remote
sensing technology is built. [8]

Q9) a) What are different sensor parameters? Describe them with examples.[8]

b) What are the different imaging sensor systems. Describe them. [8]

OR

Q10) a) Classify earth resource satellites. Describe any two series of satellites.
[8]

b) Which are the different Meteorological satellites. Describe any two of
them. [8]

Q11) a) Why is the need for integration of remote sensing and GIS? Explain
the process of integration. [10]

b) Describe the software scenario in GIS focusing on functionalities,
products and developers. [8]

OR

Q12) a) Explain the issues in integration of remote sensing with GIS. [10]

b) List and explain application areas of remote sensing and GIS. [8]

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

[4064] - 281
B.E. (Biotech.)

CHEMICAL REACTION ENGINEERING-II
(2003 Course) (Sem. - I) (409343)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :
1) Answer any three questions from section I and any three questions from

Section II.
2) Figures to the right indicate full marks.
3) Use of Programmable calculator is not allowed.
4) Draw a neat sketch wherever necessary.
5) Make necessary assumptions wherever required.

SECTION-I

Q1) a) Calculate the time required to burn to completion particles of graphite

(R
0
=5 mm. 2.2=Bρ  gm/cc, k” = 20 cm/sec) in an 7% oxygen stream.

Assume film diffusion doesn’t offer any resistance to mass transfer
and reaction. The reaction temperature =700 C. [8]

b) A feed consisting of 30% of 50 μ m radius particles, 40% of 100μ  m
radius, 30% of 200 μ  m radius is to be fed continuously in a thin
layer onto a moving grate crosscurrent to a flow of reactant gas. The
time required for complete conversion is 5,10,20 min. for three sizes
of particles. Determine the conversion of solids on the grate for a
residence time of 8 min. in the reactor. [10]

OR

Q2) a) Explain various methods of contacting patterns in fluid-solid reactions.[8]

b) Particles of uniform size are 60% converted on the average when
flowing through a single fluidized bed. If the reactor is made twice as
large but contains same amount of solids and with the same gas
environment. Determine the conversion of solids. [10]

Q3) a) Explain the significance of Hatta Number. [6]
b) Derive the design equation for following contacting pattern in fluid-

fluid reactions. [10]
i) Plug flow gas/plug flow liquid-Mass transfer + reaction in

countercurrent tower.
ii) Plug flow gas/ Mixed flow liquid-Mass transfer + reaction in

bubble tank contactors.

P.T.O.
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OR

Q4) The concentration of undesirable impurity in air (1 bar) is to be reduced
from 0.1% to 0.02% by absorption in pure water. Determine the height of
tower required for countercurrent operations. [16]
Data: kAg=0.32 mol/hr.m3.pa

k
Al

=0.1/hr.
H

A
=12.5 Pa.m3/mol

Flow rates Fg/ Acs=1*105 mol/hr.m2

F
1
/A

cs
=7*105 mol/hr.m2

Total molar density of liquid= 56000 mol/m3.

Q5) a) Explain the methods of determination of catalyst pore volume in detail.
[8]

b) Write short notes on- [8]
i) Catalyst deactivation.

ii) Catalyst activation.

OR

Q6) a) Explain method of determination of catalyst surface area by BET
method. [8]

b) Explain mercury penetration method for determination of catalyst pore
size. [8]

SECTION-II

Q7) Determine the size of packed bed reactor required to treat 2000 mol/hr of
pure A at 117 C with initial concentration of 0.1 mol/lit. to 35% conversion
all at 3.2 atm. [16]
A→4R.

Data:

C
A
,mol/lit 0.039 0.0575 0.075 0.092

-r
A
,mol/hr.kg 3.4 5.4 7.6 9.1

OR

Q8) a) Explain the relationship between effectiveness factor and Thiele
modulus for different catalyst particle shapes. [8]

b) Explain mechanism of catalyst deactivation. [8]
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Q9) The catalytic reaction A→4R. is run at 3.2 atm and 100 C in tubular
reactor which contains 0.01 kg of catalyst and uses a feed consisting of
partially converted product of 20 lit/hr of pure A and following data was
recorded. Determine the rate equation for this reaction. [16]

C
A
in, mol/lit 0.1 0.08 0.06 0.04

C
A
out, mol/hr.kg 0.084 0.070 0.055 0.038

OR

Q10) a) Derive the expression for design equation for mixed flow and plug
flow reactor  containing porous catalyst [8]

b) Explain the role of diffusion resistance in pores for first order reaction
and derive the expression for finding the yield of a product R in
following series reaction. [8]

A→  R→S

Q11) Substrate A and enzyme E flow through a mixed flow reactor of volume 6
lit. Determine the rate equation to represent the action of  enzyme on
substrate. [18]

C
Eo

, mol/lit C
Ao

, mol/lit C
A
, mol/lit υ , lit/hr

0.02 0.2 0.04 3.0

0.001 0.3 0.15 4.0

0.0001 0.69 0.60 1.2

OR

Q12) a) Write short note on- [8]

i) Bubble column reactor.

ii) Slurry reactor.

b) Explain design of staged adiabatic reactors with the design equations.
[10]

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

[4064] - 446
B.E. (Prod. S/W)

OPERATIONS  RESEARCH & MANAGEMENT
(Sem. - I) (2008 Course) (411121)

Time : 3 Hours] [Max Marks : 100

Instructions to 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) Your are advised to attempt not more than 3 questions.
7) Use of logarithmic tables silde rule, Mollier charts, electronic pocket

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

SECTION-I

Q1) a) Explain the terms: key decision, objective, alternatives and restrictions
in the context of linear optimization models. [6]
forms.

b) Use the two-Phase simplex method to : [10]
Minimize Z = 2x

1
 + x

2

Subject to 5x
1
 + 10x

2
 – x

3
 = 8

x
1
 + x

2
 + x

4
 = 1

x
1
,x

2
,x

3
,x

4
, all ≥  0

OR

Q2) a) Write the dual of the following primal. [4]
Z = 3x

1
 – 2x

2
 + 4x

3,

Minimize
3x1 + 5x2 + 4x3 ≥  7,
6x

1
 + x

2
 + 3x

3
 ≥  4,

7x
1
 – 2x

2
 – x

3
 ≤  10,

Subject to x1 – 2x + 5x3 ≥  3,
4x

1
 + 7x

2
 – 2x

3
 ≥  2,

x
1
,x

2
,x

3
 ≥  0.
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b) A pharmaceutical company produces two popular drugs A and B
which are sold at the rate of Rs. 9.60 and Rs. 7.80 respectively. The
main ingredients are x, y, and z and they are required in the following
proportions: [12]

Drugs↓ x% y% z%

A 50 30 20

B 30 30 40

The total available quantities (gms) of different ingredients are 1600
in x, 1400 in y, and 1200 in z. The cost in Rs. of x, y, and z per gm
are Rs. 8, Rs. 6 and Rs. 4 respectively. Estimate the most profitable
quantities of A and B to be produced using simplex method.

Q3) a) Explain the similarities and differences between the transportation and
transshipment problem. [6]

b) Find the initial basic feasible solution to the following transportation
problem by : [12]
i) minimum cost method.
ii) North west corner rule. State which of the method is better.

To Supply
2 7 4 5

From 3 3 1 8

5 4 7 7

1 6 2 14

Demand 7 9 18

OR

Q4) a) State the common and distinguishing features of assignment model
and write its applications. [6]

b) Consider the problem of assigning five operators to five machines.
The assignment costs are given below.  [12]

Operators
I II III IV V

A 10 5 13 15 16
B 3 9 18 3 6

Machines C 10 7 2 2 2
D 5 11 9 7 12
E 7 9 10 4 12

Assign the operators to different machines so that total cost is
minimized.
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Q5) a) What are the various assumptions made while dealing with sequencing
problems?  [6]

b) There are four jobs each of which has to be processed on machines
A,B,C,D,E and F in the order A B C D E F. Processing time in hours
is given in table below. Find out the optimal sequencing of jobs,
minimum time required to process these jobs and the idle time for
each of the machines. [10]

Jobs A B C D E F

1 15 8 6 14 6 26

2 17 7 9 10 15 22

3 21 7 12 9 11 19

4 18 6 11 12 14 17

OR

Q6) a) Derive an expression for optimal lot size and minimum average cost
per unit time for demand rate uniform and production rate infinite.

[8]

b) Solve the following sequencing problem giving an optimal solution
when no passing is allowed [8]

Job

1 2 3 4 5

Machine A 14 7 12 8 10

B 5 6 4 7 3

C 3 2 4 1 5

D 10 12 8 15 16

SECTION-II

Q7) a) A branch of Punjab National bank only one typist. Since the typist
work varies in length (Number of pages to be typed), the typing rate
is randomly distributed approximating a Poisson distribution with
mean service rate of 8 letters per hour. The letters arrive at rate of 5
per hour during the entire 8 hour work day. If the typewriter is valued
at Rs. 1.5 per hour, Determine: [8]

i) Equipment utilization;

ii) The percent time that an arrival letter has to wait.

iii) Average system time;

iv) Average cost due to waiting on the part of typewriter.
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b) Explain the following Terms in “Games Theory”: [8]

i) Saddle Point;

ii) Maximin and minimax principle;

iii) Value of the Game;

iv) Two person zero sum game.

OR

Q8) a) A person repairing radios finds that the time spent on the radio sets
has been exponential distribution with mean 20 minutes. If the radios
are repaired in the order in which they come in and their arrival is
approximately poisson with an average rate of 15 for 8 hour day,
what is the repairman’s expected idle time each day? How many jobs
are ahead of the average set just brought in? [8]

b) Consider the Game having the following Pay Off: [8]
Player B

B1 B2

A1 2 6

PlayerA

A2 –2 λ

i) Show that whatever the value of “λ ” may be, the game is strictly
deterministic.

ii) Solve the Game.

Q9) a) A system contains 10,000 resistors. When any resistor fails, it is
replaced. The cost of replacing a resistor individually is Rs. 1, If all
the resistors are replaced at a same time, the cost per resistor is reduced
to 35 paise. The per cent surviving at the end of month are given
below: [8]

End    of    the 0 1 2 3 4 5 6
month

Probability of 0 0.04 0.06 0.25 0.30 0.15 0.20
failure during
that month

What is the optimum replacement plan?

b) What is Monte Carlo method of simulation? What are advantages
and limitations of simulation technique? [8]
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OR

Q10) a) Describe the following replacement policies: [8]

i) For items when money value remains  constant:

ii) For items when money value changes with constant rate during
the Period.

b) A fleet owner finds from his past records that the costs per year of
running a truck whose purchase price is Rs. 6000 are as given bellow:

[8]

Year 1 2 3 4 5 6 7

Running cost 1000 1200 1400 1800 2300 2800 3400
(in Rs)

Resale value 3000 1500 750 375 200 200 200
(in Rs)

Determine at what age is the replacement due.

Q11) a) The following table lists the jobs of a network along with their time
estimates: [10]

Job i-j To tm tp

1-2 3 6 15

1-6 2 5 14

2-3 6 12 30

2-4 2 5 8

3-5 5 11 17

4-5 3 6 15

5-8 1 4 7

6-7 3 9 27

7-8 4 19 28

i) Draw the project network?
ii) Calculate the length and variance of the critical path?
iii) What is the probability that the jobs on the critical path will be

completed in 40 days?
iv) What is the probability that the jobs on the next most critical

path will be completed by the due date of 33 days?

Z 0.4 0.5 0.6 0.7 0.8 0.9 –
Prob. 0.65 0.69 0.72 0.75 0.78 0.81 –
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b) Define the following. [8]
i) Total float. ii) Free float.
iii) Independent float iv) Earliest time.
v) Latest time. vi) Slack.

OR

Q12) a) Differentiate between CPM & PERT. What critical path means in
project management? [6]

b) For the data tabulated below draw the network. Crash symmetrically
the activities and determine the optimal project duration and cost:

[12]

Activity Normal Crash

Time (days) Cost Rs. Time (days) Cost Rs.

1-2 8 100 6 200

1-3 4 150 2 350

2-4 2 50 1 90

2-5 10 100 5 400

3-4 5 100 1 200

4-5 3 50 1 100

Indirect cost is Rs. 70 per day.

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

[4064] - 450
B.E. (Production S/W)

AUTOMOBILE ENGINEERING
(2008 Course) (Sem. - I) (Elective - I) (411124(B))

Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :

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

2) Neat Diagram 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-I

UNIT-I

Q1) a) List various types of frame and describe in brief the conventional
frame. [8]

b) Describe the working of two stroke petrol engine with neat diagrams. [8]

c) Define automobile engineering. [2]

OR

Q2) a) Classify the vehicles on the basis of different aspects. [8]

b) Describe the working of four stroke petrol engine with neat diagram.
[8]

c) What do you mean by Articulated vehicle? [2]

UNIT-II

Q3) a) What is the purpose of a radiator in an automobile? Explain its
construction. [6]

b) What is the optimum cooling? Explain. [6]

c) What are open and close cooling systems? [4]

OR

P.T.O.
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Q4) a) Explain water cooling system with the help of diagram. [8]

b) What is the effect of inadequate cooling and overheating of engine
parts? [8]

UNIT-III

Q5) a) What are the functions of the lubrication system in an automobile?  [6]

b) What is mean by viscosity rating? [3]

c) Explain Battery ignition system. [7]

OR

Q6) a) Explain in brief wet sump lubrication. [8]

b) What are the requirements of good ignition system? [8]

SECTION-II

UNIT-IV

Q7) a) What is hydraulic clutch? How dose it work? [7]

b) Explain the operation of an epicyclic gear box. [8]

c) Why is clutch pedal "free play" important? [3]

OR

Q8) a) With the help of neat sketch, explain the construction and operation
of sliding mesh gear box. [12]

b) What is the purpose of clutch? [6]

UNIT-V

Q9) a) What is the function of suspension system? [6]

b) Sketch and explain Ackermann steering mechanism. [10]

OR
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Q10) a) Write short note on self levelling suspensions. [8]

b) What are the components of the steering system? [8]

UNIT-VI

Q11) a) Describe in brief the construction and working of drum brakes. [10]

b) Why disc brakes  are better than drum type brakes? [6]

OR

Q12) a) Write the advantages and disadvantages of hydraulic brakes. [8]

b) Explain different types of maintenances with example. [8]

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

[4064] - 462
B.E. (Electrical)

POWER SYSTEM OPERATION AND CONTROL
 (2008 Course) (Sem. - I) (403142)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of  electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain equal area criterion of stability for sudden increase in
mechanical input to generator. [9]

b) Explain the point by point method for solution of swing equation. [9]

OR

Q2) a) Explain the equal area criterion of stability for sudden short circuit on
one of the parallel lines away from line ends [in the middle of a line].
Derive the expression for critical clearing angle. [10]

b) A generator delivers 1.0 p.u. power to an infinite bus through a
transmission line network. A three phase short circuit fault takes place
at the centre of the line. This reduces maximum power transferable to
0.45 p.u. whereas before the fault, this power was 2.2 p.u. and after
clearance of fault, it is 1.8 p.u. By the use of equal area criterion,
determine the critical clearing angle. Neglect resistance. [4]

c) Explain methods to improve stability of a power system. [4]

Q3) a) Draw a loading capability curve of a synchronous generator and explain
reactive power generation and absorption. [10]

b) Write a note on effect of excitation and excitation control. [6]

OR

P.T.O.
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Q4) a) Explain the series compensation for transmission lines. What are the
advantages of providing series compensation? Also explain problems
associated with series compensation. [8]

b) Write a note on synchronous condenser. Compare synchronous
condenser with static capacitors used for reactive power support. [8]

Q5) a) Write brief note on Static VAr Compensators (SVCs).  [8]

b) Explain the principle of operation of Thyristor Controlled Series
Capacitors (TCSC) with its advantages. [8]

OR

Q6) a) Explain the principle of working of Static Compensator (STATCOM).
State the advantages and applications of STATCOM. [8]

b) Explain Unified Power Flow Controller (UPFC) with diagram. [8]

SECTION-II

Q7) a) What is the necessity of automatic generation control. Explain with
block diagram the working of proportional plus integral load
frequency controller for an isolated power system. [8]

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

OR

Q8) a) With neat block diagram explain two area load frequency control.
Also explain the concept of Area Control Error (ACE). [10]

b) Explain the dynamic change in frequency as a function of time for a
step change in load in case of single area case. [6]

Q9) a) Write short note on following concepts with reference to Unit
Commitment: [10]
i) Spinning reserve.
ii) Minimum up time, Minimum down time.
iii) Fuel constraint.
iv) Must run.
v) Hydro constraint.

b) State various methods of unit commitment and explain ‘priority list
method’ of unit commitment with example. [8]
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OR

Q10) a) Explain the heat rate curve and cost curve of a thermal generating
unit. [4]

b) Explain with mathematical formulation, the economic load dispatch
without transmission loss and including equality constraint of meeting
load. [8]

c) The fuel cost function for three thermal plants in $/hr are given as
follows. [6]

C1 = 500 + 5.3P1 + 0.004 P12

C2 = 400 + 5.5P2 + 0.006 P22

C3 = 200 + 5.8P3 + 0.009 P32

Total load to be served is 800 MW. Neglecting transmission losses
and generator limits, calculate the optimum contribution of all
generators analytically. Also calculate total cost in $/hr.

Q11) Explain following terms: [16]

a) Energy banking.

b) Capacity interchange.

c) Diversity interchange.

d) Emergency power interchange.

e) Inadvertent power exchange.

OR

Q12) Explain: [16]

a) Power Pools.

b) Interchange evaluation with unit commitment.

c) Multi utility Interchange transactions.

d) Inter utility economy energy evaluation.

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

[4064] - 463
B.E. (Electrical)

ROBOTICS & AUTOMATION
(2008 Course) (403143(A)) (Sem. - I) (Elective - I)

Time : 3 Hours] [Max Marks : 100

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

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

SECTION-I

Q1) a) Explain how NC & CNC machines are different than Robot. [8]

b) What is a work envelop of a Robot? Explain with an example and a
neat diagram. [8]

OR

Q2) a) Compare fixed, flexible and programmable automation. [8]

b) Write the BRA defination of Robot, and hence write short note on
ISO defination for Robot. [8]

Q3) a) Explain: [8]

i) Continuous path motion.

ii) Point to point motion.

b) Give Robot Classification according to control methods. Explain
indetails. [8]

OR

Q4) a) Explain SCARA Robot. [8]

b) Define: [8]
i) Spatial resolution.
ii) Reach.
iii) Degree of freedom.
iv) Compliance.

P.T.O.
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Q5) a) Write effects of pre and post multiplication of transformation.  [9]

b) Let a point P = (0.5 -0.5 1)T is rotated along x, y, z axis simulteneously
by an angle 300, 450, 600 respectively. Find the co-ordinates of final
point p after rotation. [9]

OR

Q6) Write Short Notes on: [18]

a) Different Euler angle systems.

b) Homogeneous Co-ordinate.

c) Concept of Homogeneous transformation.

SECTION-II

Q7) a) Explain D. H. parameters and derive the expression which relates two
consecutive co-ordinate frames with the help of neat sketch. [9]

b) Explain direct approach method for inverse kinematic problems of
manipulator. [9]

OR

Q8) a) Enlist rules for establishing link co-ordinate frame. [9]

b) Discuss forward solution of robotic manipulator for STANFORD
Robot. [9]

Q9) a) Compare Newton method & Lagrange method for Robot dynamics.
[8]

b) Derive the following non conservative force equation. using Lagrange
method. [8]

Fi = qi

L

qi

L

t δ
δ

δ
δ

δ
δ −⎟⎟⎠

⎞
⎜⎜⎝

⎛

OR

Q10) a) Explain equation of motion using KE and PE. [8]

b) Derive the Euler - Lagrange equation for Robot dynamic. [8]
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Q11) a) Explain spray-painting application of Robot. [8]

b) Explain JPC and RMPC. [8]

OR

Q12) a) Give classification of Robot specific languages. [8]

b) Give selection criteria of Robot, sensors used, selection of Drives and
actuators, and method of control for robot application in welding in
an industry. [8]

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

[4064] - 494
B.E. (E & TC)

DIGITAL IMAGE PROCESSING
  (2008 Course) (Elective - I) (404184(A)) (Sem. - I)

Time : 3 Hours] [Max Marks : 100

Instructions to 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-I

Q1) a) With help of neat diagram explain various step in image processing.
[8]

b) With reference to relation between pixel explain [8]
i) 4 connectivity
ii) 8 connectivity.
iii) Mixed connectivity.

OR

Q2) a) Explain in detail the MTF for human vision. [8]

b) Explain the following:  [8]

i) Mean and variance of image.

ii) Histogram of image.

Q3) a) Explain how power law transformation can be used for gamma
correction. [8]

b) Justify the statement median filter is an effective tool to minimize salt
& pepper noise considering the image. [8]

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

262831322123

232602425534

242225332224

I

OR

P.T.O.
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Q4) a) Perform histogram equalization of the image. [8]

⎥
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢
⎢

⎣

⎡

=

44444

34543

35553

34543

44444

I

Containing gray levels for 0 to 7. Also draw the histogram before &
after equalization.

b) What is a color model? Compare RGB & YIQ color model with their
applications. [8]

Q5) a) What is DCT? Explain the different properties of DCT,  [10]

b) With reference to 2D transform explain: [8]
i) Basis image
ii) Symmetry
iii) Separability
iv) Energy compaction.

OR

Q6) a) What is KL transform. Discuss its properties & application. [6]

b) Compare DFT & DCT. [6]

c) Write a note on Haar Transform. [6]

SECTION-II

Q7) a) What are various data redundancies identified in an image? Explain.
[8]

b) What is JPEG? Explain image compression using JPEG, [8]

OR

Q8) a) Explain in brief lossless predictive coding with help of encoder &
decoder. [8]

b) Explain arithmetic coding with example? compare it with Huffman
coding. [8]
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Q9) a) Explain edge detection procedure using gobel mark? Discuss the
problem of edge detection in noisy image. [8]

b) A binary image X & structuring element B are given below. [8]

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢

⎣

⎡

=
010

111

010

B

000000

011100

011100

001110

001110

000000

X

Perform y = X ⊕  B.

OR

Q10) a) Compare the preformance of first & second derivative w. r. t. an
image? Which one would you prefer for detecting edges? Why? [8]

b) What is Hough transform? How it is used for edge linking. [8]

Q11) a) Explain the difference between image enhancement & restoration?
List various algorithm used for the processing in case of restoration.

[9]

b) Explain the algorithm of character recognition in Image Processing.
[9]

OR

Q12) a) With the help of neat diagram explain image degradation model.[5]

b) Write a note on Gaussian low Pass filtering for images. [5]

c) Explain an algorithm for Fingerprint recognition in Image Processing.
[8]

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

[4064] - 495
B.E. (E & T/C)

EMBEDDED SYSTEM & RTOS
(2008 Course) (404184(B)) (Sem. - I) (Elective - I)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Attempt Q1 or Q2, Q3 or Q4, Q5or Q6 from section I.
2) Attempt Q7 or Q8, Q9 or Q10, Q11 or Q12  from section II.
3) Answers to each section should be written in separate answer book.
4) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain following design metrics and its significance. [9]
i) NRE cost;
ii) Time to market;
iii) Power
What measures will improve these parameters.

b) Explain Bluetooth Protocol. [4]
c) State the features and applications of Win CE. [3]

OR

Q2) a) Explain CAN protocol & its applications. [6]

b) Which design metrics will be given more priority for designing
Weather monitoring system in remote area. [6]

c) List features of Android framework. Why it is popular in mobile
phones [4]

Q3) a) Explain with suitable block diagram architecture of LPC2148 [9]
b) Interface LCD to LPC2148. Write C program to display 'Hello' on

line 1 And 'Friends' on line2. [9]
OR

Q4) a) Compare Arm 7, Arm 9 and Arm cortex series processors stating
Features And applications of each. [9]

b) Interface 12C based (external) 12 bit ADC to LPC 2148 also write C
program to display ADC value on hyper terminal. [9]

P.T.O.
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Q5) a) Compare various software architectures. Which one is better justify
your answer.  [8]

b) In what situation Semaphore is used explain with C Program. [8]

OR

Q6) a) Explain need of Mailbox and demonstrate its use with C program.
[8]

b) How memory management function is carried out in MicroC RTOS.
[8]

SECTION-II

Q7) a) Explain the role of following in Embedded Linux system.

i) Boot loader

ii) BusyBox

iii) Binutility

iv) Glibc [8]

b) State the detailed steps in writing and testing Kernel module. [8]

OR

Q8) a) List and explain various file systems used in Embedded Linux.

Which one is right candidate justify your answer? [8]

b) State detailed steps involved in writing and testing a device driver.

What is major and minor number? [8]

Q9) a) Comare features and IPC of QNX and Neucleus RTOS. [8]

b) What is software design cycle? State various models used for it. [6]

c) Why embedded Linux is preferred in Embedded system design? [4]
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OR

Q10) a) Compare Vxworks with MicroC RTOS, in what respect it is superior
than MicroC. [6]

b) Explain V model used in software development cycle. [8]

c) State salient features of Symbian RTOS. [4]

Q11) a) State hardware requirement of Mobile Phone. Suggest suitable
Processor, memories and special I/O's for it. [8]

b) Explain tasks, its priorities and IPC used in smart energy meter. [8]

OR

Q12) a) What are the requirements of Point of Sales terminal. How they are
linked To hardware design? [8]

b) Explain in detail software architecture used in designing embedded
system for ECG macine. [8]

����
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[4064] - 532
B.E. (Chemical Engineering)

CHEMICAL REACTION ENGINEERING - II
(2008  Revised Course) (Sem. - I) (409344)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer any three questions from each Section.

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

3) Neat Diagram must be drawn whenever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.

SECTION-I

Q1) a) In the fluid particle reaction, derive the expression with suitable sketch
for unreacted core model with gas film is a rate controlling step. [10]

b) Discuss limitations of shrinking core model for fluid particle reaction.
[8]

OR

Q2) A feed consisting of 25% of 60- μ -radius particles, 45% of 90- μ -radius
particles and 30% of 150- μ -radius particles with rate 800 gm solids/min
is to be reacted in a fluidized bed (contains 10 kg solids) steady state
flow reactor. A fluidizing reactant is in the gas phase and the time required
for complete conversion is 4, 8 and 15 min for the three sizes of feed at
operating condition. The solids are hard and unchanged in size and weight
during reaction. Without cyclone separator the solids are entrained by
the fluidizing gas. The elutriation velocity constant for the operating
conditions and bed height is estimated to be K = (500 μ 2/min)R2. Where
R is the particle radius in microns. Calculate the conversion with chemical
reaction control and compositions of all streams (Underflow, Carryover,
and fluidized bed). [18]
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Q3) a) A fluid-fluid reaction of type: [8]
A (From Gas) + bB(Liquid)→Product (Liquid)

takes place in reactor. A reaction is fast with (i) moderate C
B
 and (ii)

High CB. Derive the rate expression for both cases.

b) Derive the rate expression for aerobic fermentation and define
Marangoni effect. [8]

OR

Q4) Benzene is to be chlorinated in a tower by countercurrent contacting with
a stream of pure gaseous chlorine. The reaction is slow, elementary, and
irreversible. [16]

C
6
H

6
 (liquid) + Cl

2
 (gas)→C

6
H

5
Cl (liquid) + HCl (gas)

The reaction occurs in the liquid between dissolved chlorine and benzene.
The required assumptions are:

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

phase,π = constant; Plug flow of both streams; Small amount of dissolved
and unreacted chlorine in liquid; Low solubility of HCl in liquid; The
reaction of Cl

2
 with C

6
H

5
Cl to be neglected. Derive the expression for the

height of tower as a function of the system variables.

Q5) a) Explain the Langmuir treatment of adsorption observed in catalytic
reactions.  [8]

b) Explain the BET method for determination of surface area of
catalyst. [8]

OR

Q6) a) Explain catalyst poisoning in detail. [8]

b) The following data were obtained at 70oC for the equilibrium
adsorption of n-hexane on silica gel particles. [8]

Partial pressure of C
6
H

14
 in gas, atm     C

6
H

14
 adsorbed, g mol/(g gel)

0.0020 10.5×10-5

0.0040 16.0×10-5

0.0080 27.2×10-5

0.0113 34.6×10-5

0.0156 43.0×10-5

0.0206 47.3×10-5

Determine the values of constants mC  and Kc for Langmuir isotherm
by least-square-analysis.
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SECTION-II

Q7) a) Derive and expression for gaseous diffusion in single cylindrical pores
of catalyst. [8]

b) Explain and derive an expression for effectiveness factor. [8]

OR

Q8) a) Write a short note on mass transfer with reaction with the help of
effectiveness factor in catalytic reactions. [8]

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

Q9) The catalytic reaction A→4R is run at 3.2 atm and 117oC in a plug flow
reactor which contains 0.01 kg of catalyst and uses a feed consisting of the
partially converted product of 20 liter/hr of pure unreacted A. The results
are as follows: [16]

Run 1 2 3 4

CA, in, mol/lit 0.100 0.080 0.060 0.040

C
A,

 
out,

 mol/lit 0.084 0.070 0.055 0.038

Find a rate equation to represent this reaction.

OR

Q10) Explain the experimental method for finding rates in case of differential
and integral reactors. [16]

Q11) Ethylene is to be hydrogenated by bubbling mixtures of H
2
 and C

2
H

4

through a slurry of Raney nickel catalyst particles suspended in toluene.
The gas bubbles are formed at the bottom of a tubular reactor and rise in
plug flow through the slurry. The slurry is well mixed, so that its properties
are the same throughout the tube. A large concentration of small catalyst
particles will be used. The temperature and pressure are to be 50oC and 10
atm. At these conditions the overall rate has been shown to be determined
by the rate of diffusion of hydrogen from the bubble interface to the bulk
liquid. This means that r

v
 is first order in the gas phase concentration of

hydrogen, regardless of the intrinsic kinetics at the catalyst site. Estimate
the volume of bubble-free slurry required to obtain a conversion of 30%
for a hydrogen feed rate of 100 ft3/min (at 60 oF alderbank measured gas-
liquid interfacial  areas of 0.94 to 2.09 cm2/cm3 for bubble sizes
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likely to be encountered in this system. Consider a
g
=1.0 cm2/cm3 for

bubble free slurry. Henry’s constant for hydrogen in toluene at 50oC
is 9.4 (g mol/cm3)/(g mol/cm3) and its diffusivity is 1.1×10-4 cm2/s.
the density and viscosity of toluene at 50oC are 0.85 g/cm3 and 0.45
centipoises, respectively. Equimolar feed rates of ethylene and
hydrogen will be used. [18]

OR

Q12) a) Explain in detail design of fluidized bed reactor. [10]

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

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

[4064] - 534
B.E. (Chemical)

ENVIRONMENTAL ENGINEERING
 (2008 Course) (409341(A)) (Sen. - I) (Elective - I)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer any Three questions from each section.

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

3) Neat Diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.

SECTION-I

Q1) a) Classify air pollutants according to source type. [3]

b) Give the source and harmful effects on the particulate matter on human
health. [3]

c) Compare the conventional and high efficiency cyclones in terms of
efficiency and dimensions. [4]

d) Write an essay on Air Pollution Episodes. [8]

OR

Q2) a) Write expressions for the following: [4]
i) Relationship between ppm and volume concentration & pollutant.

ii) Mass - Volume concentration.
b) The mean concentration of sulphur dioxide in Mumbai is 47g/m3.

What is the equivalent concentration in ppm at 250C and 1 atm? [3]
c) State three adverse effects of population growth on the environment.

[3]
d) A cylindrical ESP of diameter 0.3 m is used for separating pulverized

coal flyash from a furnace gas stream. If the volumetric flow rate of
the gas is 0.05 m3/s, what will be the length of the precipitator for
obtaining a collection efficiency of 99.90% what % change in electrode
collection area is required to increase the collection efficiency from
99.90 to 99.95%? [8]
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Q3) a) Draw a neat sketch of fabric filter and explain. [4]

b) Explain briefly the spray towers and centrifugal towers with neat
diagrams. [6]

c) Explain Isokinetic sampling. [3]
d) Explain Stack Design. [3]

OR

Q4) a) Draw a neat sketch of settling chamber and explain. [4]

b) With sketch explain the working principle and equation of efficiency
for electrostatic precipitator. [4]

c) Explain kyoto protocol. [4]
d) A conventional cyclone with diameter 1.0 m handles 3.0 m3/s of standard

air carrying particles with a density of 2000 kg/m3. For N
e
 = 6, determine

the cut size. Inlet width = 0.25 m and Inlet diameter = 0.5 m. [4]

Q5) Write short notes.  [16]

a) Selection of particulate collector.

b) Green house effect.
c) Pollution control in industrial combustion operation.
d) Toxic effects of gaseous pollutants.
e) Adsorption method for removal of SO2 gaseous pollutants.

OR

Q6) Write short notes on the following: [16]

a) Ozone depletion.

b) Chemical pollution.

c) Effect of carbon monoxide on humans.
d) Control of air pollution in automobiles.

SECTION-II

Q7) Discuss in detail the nine categories of water pollutants. [18]

OR

Q8) Discuss Biochemical Oxygen Demand and oxygen Sag Curve in detail.
[18]
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Q9) Describe Activated Sludge Process for wastewater Treatment. Mention the
advantages and disadvantages. What factors influence the microbial
composition in activated sludge process? [16]

OR

Q10) Describe the physical, Chemical and biological characteristic of wastewater.
Why is it important to characterize the wastewater? [16]

Q11) Write short notes on: [16]

a) Composting.

b) Sampling Techniques in wastewater.

OR

Q12) Write short notes on: [16]

a) Advanced wastewater Treatment.

b) Recovery of materials from process effluents.

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

[4064] - 535
B.E. (Chemical)

MEMBRANE TECHNOLOGY
(Elective - I) (2008 Course) (Sem. - I) (409341(B))

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer 3 questions from Section I and 3 questions from Section II.

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

3) Neat Diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain the general criteria for selection of separation process for certain
application. [6]

b) Explain advantages of membrane separation processes over the
conventional processes. [6]

c) Air sample containing 20% O
2
 & 80% N

2
 is separated by a membrane

that gives permeate concentration of 80%. Calculate the retention R
and selectivity factorα . [6]

OR

Q2) a) Explain use of membrane processes for the following objectives: [8]

i) Concentration.

ii) Purification.

iii) Fractionation.

iv) Reaction mediation.

b) Classify the membrane separation processes based on: [10]

i) Nature of the MOC.

ii) Morphology or structure.
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Q3) a) Explain use of polymers in the porous membranes for MF & uF
processes. [8]

b) Explain use of inorganic materials as the nonporous membranes for
GS & PV processes. [8]

OR

Q4) a) Explain the importance of glass transition temperature and degree of
crystallinity on characteristic properties of polymers used as
membranes. [8]

b) Explain the importance of chain flexibility in case of polymeric
membrane materials. State the effect of character of main chain and of
side chain or side groups. [8]

Q5) Explain the following methods of preparation of  membranes. [16]

a) Sintering. b) Track etching.

c) Template leaching. d) Phase inversion.

OR

Q6) Explain the following methods of preparation of composite membranes.[16]

a) Interfacial polymerisation.

b) Dip coating.

c) Plasma polymerisation.

SECTION-II

Q7) Explain the following methods of characterisation of MF membranes. [18]

a) SEM.

b) Bubble-point method.

c) Mercury intrusion porometry.

d) Permeation measurements.

OR

Q8) Explain the following methods of characterisation of uF - membranes. [18]

a) Gas adsorption - desorption.

b) Thermoporometry.

c) Permporometry.

d) Liquid displacement.
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Q9) a) Consider a membrane process used to separate a solute from water in
a dilute solution. Derive the expression for dissipation function (i. e.
entropy production) accompanying this process in the form. [8]

J�J dv +=φ

where J
v
= total volume flux

& J
d
 = diffusive flux.

b) State the phenomenological equations for Jv & Jd in terms of
hydrodynamic pressure difference Δ p & osmotic pressure difference
ΔΠ , in terms of the coupling coefficients L11, L12, L21, L22. using
these equations derive the expressions for- [8]

i) Hydrodynamic permeability.

ii) Osmotic permeability.

iii) Reflection coefficient of membrane.

OR

Q10) a) What is electroosmosis? State the expression for dissipation function
φ  for this process. Hence derive the expressions for- [8]

i) Streaming potential.

ii) Electroosmotic flux.

iii) Electroosmotic pressure.

iv) Electric current generated due to solvent flow.

b) Explain solution diffusion mechanism for transport through nonporous
membranes with the help of dual sorption theory. [8]

Q11) a) Explain concentration polarisation in pressure driven membrane
processes. Derive the basic equation describing concentration
polarisation in the form: [8]

( )[ ]K
J

K

J

C

C

b

m

expR1R

exp

intint −+

⎟
⎠
⎞⎜

⎝
⎛

=

Where the symbols have their usual meaning.

b) Explain gel layer model for describing concentration polarisation in
uF process state the expression for solvent flux in the gel layer region.

[8]
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OR

Q12) a) Explain  osmotic pressure model for describing concentration
polarisation in membranes. Derive the equation for solute flux for
this model in the form : [8]

mR
K
nJ

η

⎟
⎠
⎞⎜

⎝
⎛Δ

=
expC a - p

  J

n
b

where the symbols have their usual meaning.

Also derive the expression for variation in J with Δp for two extreme
conditions

i) High ΔΠ

ii) 0→ΔΠ .

b) Describe the construction of following membrane modules. [8]

i) Plate and frame type.

ii) Spiral wound.

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

[4064] - 570
B.E. (Petrochemical Engineering)

NATURAL GAS TECHNOLOGY
(412407(C)) (2008 Course) (Sem. - I) (Elective - II)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

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

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

3) Neat Diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

5) Figures to the right indicate full marks.

6) Use of logarithmic table, slide rule and electronic pocket calculator  is
allowed.

SECTION-I

Q1) a) Discuss the outlook for world gas production. [8]

b) Elaborate on geographic distribution by type of gas. [8]

OR

Q2) a) Discuss thermal gas reservoirs. [8]

b) Elaborate on variety of composition of natural gas reservoirs. [8]

Q3) a) Explain in detail sampling methods of natural gas. [8]

b) Discuss dry gas, wet gas and associated gas. [6]
c) Elaborate on analysis of composition of natural gas. [4]

OR

Q4) a) Discuss the phase diagram of a reservoir fluid. [8]
b) Find the viscosity for a gas with composition in mole%,

of C1 = 90.5, C2 = 2.3 and C3 = 2.3, at 3000 psia and 540 0R.  [6]
Data:

Component Mi Pci Tci μ lgi

C1 16.043 667.8 343.1 0.0110

C2 30.070 707.8 549.8 0.0092

C3 44.097 616.3 665.7 0.0082

P.T.O.
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c) Discuss measurements taken during sampling. [4]

Q5) a) Elaborate on hydrate structures (diagrams are not necessary).  [6]

b) Explain in detail phase diagram for hydrate formation. [6]

c) Write a short note on solubility of natural gas in water. [4]

OR

Q6) a) Discuss experimental method for determination of gas hydrate. [6]

b) Explain in detail modeling hydrate formation equilibria. [6]

c) Write a short note on hydrate formation during drilling. [4]

SECTION-II

Q7) a) Explain in detail dehydration of natural gas by adsorption. [8]

b) Give different properties of a suitable solvent. [8]

OR

Q8) a) Describe with flow sheet acid gas removal by amine scrubbing. [8]

b) A separator to be operated at 1000 psia, is required to handle a well
stream with gas flow rate 7 mmscfd at GLR 40 bbl/mmscf. Determine
the separator size required for: [8]
i) a vertical separator,

ii) a horizontal single-tube separator and

iii) spherical separator.

Assume a liquid (oil + water) density of 52 lbm/ft3, ideal gas with
gravity 0.8, an operating temperature equal to 110 oF, a retention
time 3 min and ½ full of liquid conditions.

Q9) a) Discuss LNG transport chains. [6]

b) Explain with flow sheet natural gas liquefaction using conventional
cascade cycle. [6]

c) Write a short note on LNG carriers. [6]

OR

Q10) a) Explain in detail construction and working of reciprocating
compressor. [6]

b) Elaborate on existing LNG terminal in India. [6]

c) Describe in detail different gas chains. [6]
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Q11) a) Describe with flow sheet Fisher-Tropsch synthesis process. [8]

b) Write a short note on: [8]

i) Production of synthesis gas by indirect conversion processes.

ii) Thermal coupling process.

OR

Q12) a) Describe with flow sheet routes for the chemical conversion of methane.
[8]

b) Elaborate on downstream utilization technologies for natural gas in
petrochemical. [8]

   Figure 4.b Viscosity ratio versus pseudoreduced pressure.

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

[4064] - 588
B.E. (Computer Engineering)

Image Processing
(2008 Course) (410444(A)) (Sem. - I) (Elective - I)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer three questions from each section.

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

3) Neat Diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain the fundamental steps and component of image processing
system. [8]

b) Write a note on Human Visual system. [8]

OR

Q2) a) What is digital image processing? Explain application of Image
processing. [8]

b) Write a note on Digital Imaging Hardware and Software. [8]

Q3) a) Explain the steps involved in Image Digitization Process. [8]

b) List the main properties of a median filter. Compute the median value
of the marked pixels shown in fig. using 3X3 mask. [8]

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

262831321922

23261722412834

243225332218

c) What do you mean by aliasing in the context of image sampling?[2]
OR

P.T.O.
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Q4) a) Perform Histogram equalization of the following image. [8]
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b) Explain Non-linear gray-level transformation.  [8]
c) What is unsharp masking? [2]

Q5) a) What is image segmentation? Explain the basic approaches for
segmenting an image? Explain in detail Region Splitting and Merging
for Image segmentation.  [8]

b) What are meant by global, local  and adaptive thresholds? What
approach of thresholding should be used in case of nonuniform
illumination? How do the gradient and laplacian operators help in
threshold detection? [8]

OR

Q6) a) Explain techniques for identification of isolated points, lines and edges
with respect to image segmentation. [8]

b) What is the difference between a line and an edge? Why second
derivative operation is not normally used for  edge detection? What is
the advantage of sobel operator over prewitt operator? [8]

SECTION-II

Q7) a) With respect to following point explain wiener filter [8]

i) What is the advantage of wiener filter over inverse filter?

ii) What is the drawback of wiener filter? Under what condition
wiener filter and inverse filters become identical?

b) What is image restoration? Explain the different ways for estimation
of degradation model. [8]

OR

Q8) a) Explain Image degradation and restoration model. [6]

b) Write a short note on: [10]
i) Blind Deconvolution.

ii) Noise Models.
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Q9) a) What is texture? Explain statistical and spectral descriptor. [6]

b) Give the 8-directional chain code and shape number for the arbitrary
shape shown in fig. [6]

Aribitrary shape.

c) What is the need for Image compression? Explain redundancy in
images. Explain Image-compression scheme. [6]

OR

Q10) a) Calculate the efficiency of Huffman code for the following symbol
whose probability of occurrence is given below: [8]

Symbol Probability

A1 0.9

A2 0.06

A3 0.02

A4 0.02

b) Explain different object representation and description techniques?
[6]

c) What is run length coding? Explain with example. [4]

Q11) a) Explain the need of wavelet transform in image processing. Explain
the different image processing application using wavelet transform.[8]

b) Explain JPEG2000 compression standard. [8]

OR

Q12) a) Explain Principal Component Analysis for dimension reduction. [8]

b) Write a short note on: [8]

i) Case study on Iris recognition.
ii) Image Pyramids.

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

[4064] - 593
B.E. (Computer)

MOBILE COMPUTING
(2008 Course) (410445(B)) (Sem. - I) (Elective-II)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer 3 questions from section-I and 3 from section-II.

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

3) Neat Diagrams must be drawn wherever necessary.

SECTION-I

Q1) a) Explain in detail GSM architecture system with diagram. [10]

b) List, in order of importance, the operational requirement of GSM. [6]

OR

Q2) a) Why VLR regarded as a distributed HLR? What particulars about
mobile will you like to keep in the VLR database? [8]

b) Narrate the distinction between the following service areas: [8]

GSM, PLMN, MSC, LA and cells.

Q3) a) What are the messages (information) transmitted over BCCH, FCCH
and SCH? Justify why hopping cannot be used for these channels. [8]

b) What are the bursts signals used in GSM? [8]

OR

Q4) a) What do you mean by the rates of frame, multi frame and super frame?
[8]

b) What are the TDMA standards and applications? [8]

Q5) a) Why initialization is necessary for mobile after the power is turned
on?  [8]

b) Why is it necessary for the mobile to register in the system? Can one
classify registration as a special case of location update? [10]

OR

P.T.O.
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Q6) a) Define the functions performed within the following procedures: [10]
i) Identification.
ii) Encryption and Ciphering.
iii) Call clearing.
iv) IMSI attach and detach.
v) Location update.

b) Explain the concept "off-air call setup". What are the advantages of
this scheme. [8]

SECTION-II

Q7) a) Why is it absolutely essential in the PIN number used? What is its
main purpose? [8]

b) Explain four different types of security services provided by GSM?[8]

OR

Q8) a) For what reason is the PIN number is used? What is its main purpose? [8]

b) Why do you think the ciphering key Kc must differ from one call to
another? [8]

Q9) a) Compare Spectrum efficiency of CDMA with TDMA. [8]

b) Name the three classes of handover. What are the two modes of
handover? [8]

OR

Q10) a) Differentiate CDMA and GSM. [8]

b) Explain both the spread spectrum technologies. [8]

Q11) a) What is difference between connectionless and connection oriented
signaling. [8]

b) Enumerate the basic function of MM, CC, RR layers. Illustrate with
some examples. [10]

OR

Q12) a) What is the main purpose of TMSI reallocation? [8]

b) Show the complete message coding for: call confirmed, call
proceeding, location updating request, channel release, and partial
release. [10]
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Total No. of  Questions : 12] [Total No. of Pages :2

[4064] - 595
B.E. (Computer Engineering)

SOFTWARE TESTING & QUALITY ASSURANCE
(2008 Course) (410445(D)) (Sem. - I) (Elective-II)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

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

SECTION-I

Q1) a) Describe causes of Software Defects and explain with diagram Defects
Life Cycle. [10]

b) What is testing? Why testing is necessary? [6]

OR

Q2) a) Explain in brief the software testing life cycle. [8]
b) Describe in detail Test Plan. How to check defects in Test Plan &

Test cases. [8]

Q3) Write Short Notes on (any three): [18]

a) Black box testing.
b) Negative Testing.
c) Equivalence Partitioning Class.
d) Boundary value analysis with an example.

OR

Q4) Write Short Notes on (any three): [18]

a) Domain Testing.
b) Positive Testing.
c) User Documentation Testing.
d) Test case design for black box Testing.

Q5) a) Explain white box testing in detail with example. Describe the
challenges in white box testing.  [10]

b) Write short note on Mutation Testing. [6]

P.T.O.

P 605



OR

Q6) a) Describe test case designs for white box testing.  [6]
b) Explain in brief about testing of Object Oriented Systems. [6]

c) Explain in short data flow testing. [4]

SECTION-II

Q7) a) What is regression testing? Types of regression testing. When to do
regression testing? [8]

b) Explain different Measurement tools. [8]
OR

Q8) a) Explain activities related to software metrics which involves some
degree of software measurement? [8]

b) Describe Smoke, Sanity & Random Testing. [8]

Q9) a) Describe "Total Quality Management" (TQM) principles of continual
improvement. [8]

b) What are software Reviews? Explain in detail different types of Formal
reviews & Informal reviews? [8]

OR

Q10) a) Explain ISO & briefly give the narration how we can improve the
quality of the product using ISO. [8]

b) What is Six Sigma Principle? How to apply Six Sigma to improve
Customer satisfaction? [8]

Q11) Write Short note on (any three): [18]

a) Automated Testing.
b) Winrunner.
c) Web app. Interface Testing.
d) Validation Testing.

OR

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

a) Manual Testing.
b) Loadrunner.
c) GUI Testing.
d) Rational Robot.
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Total No. of  Questions : 12] [Total No. of Pages :3

[4064] - 604
B.E. (IT)

ADVANCED DATABASE MANAGEMENT
(2008 Course) (414443(A)) (Sem. - I) (Elective - I)

Time : 3 Hours] [Max Marks : 100

Instructions to 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-I

Q1) a) What is the need of PL/SQL? Draw PL/SQL block structure and
execution environment. Explain each block. [8]

b) How can you trap exceptions in PL/SQL? Write a code fragment to
trap any three exceptions. [8]

OR

Q2) Write an UPDATE trigger on a table that keeps track of old values of the
updated record. Add old values in another table. Create required tables
and write SQL statements for the same. [16]

Q3) a) What are TP monitors? Explain the TP-Monitor architectures. [8]

b) What are two-phase locks? Give an example. [8]

OR

Q4) a) Write a note on long-duration transactions. What are the key properties
they must have? [8]

b) What are compensating transactions? [8]

Q5) a) Where you would need to use Complex data types? How would you
declare structured types using SQL: 1999?  [10]

b) What is XML DTD? Explain with example. [8]
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OR

Q6) a) Write a note on XML applications. [8]

b) In order to turn a language into database programming language, we
need to make objects persistent. Explain different approaches. [10]

SECTION-II

Q7) a) Suppose that a data warehouse consists of three dimensions time,
doctor and patient, and the two measures count and charge where
charge is the fee that a doctor charges a patient for a visit. [9]

i) Enumerate three classes of schemas that are popularly used for
modeling data warehouse.

ii) Draw a schema diagram for the above data warehouse using one
of the schemas listed above.

b) Define data warehouse. Explain each clause in the definition. Can
RDBMSes be used instead of warehouses? Give reasons. [9]

OR

Q8) a) What is the need of extraction, cleaning and transformation while
building data warehouse? Give examples to support your answer.

[9]

b) Describe how a dimensional model differs from an Entity-Relationship
(ER) model present a diagrammatic representation of a typical star
schema and state its advantages and disadvantages. [9]

Q9) a) What is market-basket analysis? Explain the algorithm that implements
this concept. [8]

b) Explain in detail any four OLAP functions which are extensions to
SQL. [8]

OR

Q10) Write short notes on: (any two) [16]

a) Categories of OLAP tools.
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b) Supervised and unsupervised learning

c) OLAP benchmarks and applications.

Q11) a) Explain Implicit Locking. How does Oracle implement it? [8]

b) Write a note on Database Security and the threats. [8]

OR

Q12) a) How will you implement business rule validations? [8]

b) Explain the following in terms of providing security for a database: [8]

i) Authorization.

ii) Encryption.

����
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[4064] - 607
B.E. (IT)

ADVANCED OPERATING SYSTEMS
(Sem. - I) (414443) (D) (Elective - I) (2008 Course)

Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :

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

2) Neat Diagrams must be drawn whenever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

SECTION-I

Q1) a) Why multiple queues are in process scheduling? Explain multilevel
queue and multilevel queue with feedback scheduling. [8]

b) What are advantages of named pipes over pipes with internal names?
Are there any disadvantages. [6]

c) Explain fork( ) system call with example. [4]

OR

Q2) a) Compare the concepts procedure call system call and context switch.
How are they same and How are they different. [10]

b) Explain following UNIX commands: [8]
i) Ifconfig.
ii) Mount.
iii) Useradd.

iv) Chmod.

Q3) a) What is multitasking OS? Draw process state transitions in KMOS
and explain state transitions. [8]

b) Give functional specifications of send and receive operation in KMOS.[8]

OR

Q4) a) Can a user process send a message to an interrupt mailbox? Analyze
the resulting behaviour of KMOS and discuss whether this operation
should be allowed or not what would be the use, if any, of sending
messages to interrupt mailboxes? [8]

b) Write structure of PCB in KMOS. Discuss use of fields in this PCB. [8]
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Q5) a) What is parallel programming? Write pseudo code for parallel matrix
multiplication.  [8]

b) State and explain different types of multiprocessor os. [8]

OR

Q6) a) Differentiate between a process and thread. [4]
b) Differentiate between logical and physical address space. [4]
c) What is race condition? Explain how race condition can be handled. [8]

SECTION-II

Q7) a) What are the different ways to deal with external fragmentation?
Explain the technique used by linux to solve external fragmentation
problem. [10]

b) What is a slab? Explain different components of slab allocator. [8]

OR

Q8) a) Explain noncontiguous memory allocation. [8]

b) Write pseudo �C’ code for Kmalloc ( ) and kfrce ( ) functions and
explain their use. [10]

Q9) a) What is an I/O interface? Explain different types of I/O interfaces.[8]
b) What is cache coherency? Explain coherent and streaming DMA

mappings. [8]

OR

Q10) a) Show different kernel components that are affected by a block device
operation with suitable diagram and explain their role. [8]

b) Why I/O schedulars are called as elevators? Explain CFQ, Deadline
and anticipatory elevator algorithms. [8]

Q11) a) Explain data structures for file memory mapping. [8]

b) Draw Inode structure of UNIX Inode and explain accessing file data
blocks. [8]

OR

Q12) a) Describe security mechanisms in UNIX. [8]

b) What is VFS? Explain interaction of process and VFS objects. [8]

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

[4064] - 613
B.E. (Biotechnology)

BIOPROCESS EQUIPMENT DESIGN
  (2008 Course) (415465) (Sem. - I)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer three questions from Section I and three questions from Section II.
2) Answer to the two sections should be written in separate answer boooks.
3) Draw neat diagrams whenever necessary.
4) Figures to the right indicate full marks.
5) Make necessary assumptions wherever required.

SECTION-I

Q1) a) Explain codes and standards used in design. [6]

b) Explain the generalized design process in detail. [6]
c) Draw and explain stress-strain curve for: [6]

i) Ductile material
ii) Brittle material

OR

Q2) a) Define following mechanical properties of materials: [6]
i) Creep ii) Toughness
iii) Elasticity iv) Resilience

v) Malleability vi) Plasticity

b) Explain following theories of failure under static load:  [12]

i) Maximun normal stress theory.

ii) Maximum shear stress theory.

iii) Maximum distortion energy.

Q3) a) Describe the design of plain head, shallow dished head, and
hemispherical head with neat sketch. [8]

b) Discuss the material used for the construction of high pressure vessel.
[4]

c) A hydraulic pipe 7.5 cm internal diameter is to be operated at an
internal pressure of 50kg/cm2. Calculate the thickness of pipe if the
stress must not exceed 240 kg/cm2. [4]
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OR

Q4) a) A vessel is to be designed to withstand an internal pressure of 150
MN/m2. An Internal diameter of 30 cm is specified, and steel having
yield point of 450 MN/ m2 has been selected. Calculate the wall
thickness required by the various theories with a factor of safety 1.5
and μ  = 0.3. [12]

b) Why it is necessary to consider the corrosion allowances while
specifying the final thickness of the vessel? [4]

Q5) a) Calculate the diameter of a shaft used in agitation system. Torque
acting over the Shaft is 115000 kg-cm, While bending moment acting
over the shaft is equal to 34600 kg-cm2. Ultimate tensile strength of
shaft material is equal to 6900 kg/cm2. Ultimate shear stress is 75% of
ultimate tensile stress. Factor safety used is 6.0.  [8]

b) Explain various types of jackets with neat sketches. [8]

OR

Q6) a) Comment on heat transfer in agitated vessel. [8]

b) What are the types of agitators? Explain each with a neat sketch. [8]

SECTION-II

Q7) a) Explain the operation, application and steps for the design of shell
and tube heat exchanger. [8]

b) What is the function of baffles in a heat exchanger? Explain their
classifications. [4]

c) Explain the classification and selection criteria of an evaporator system.
[6]

OR

Q8) Design an exchanger to sub-cool condensate from a methanol condenser
from 95oC to 40oC. Flow rate of methanol is 1,00,000 kg/hr. Brackish
water (sea water) will be used as a coolant, with a temperature rise from
25oC to 40oC of an exchanger having 20mm O.D and 16mm I. D. steel
tubes of 4.83m length. At a first estimate take an overall heat transfer

[4064]-613                                        - 2 -



resistance coefficient as 600 W/m2oC and validate your design.

Given data:
Properties of brackish water (sea water) and methanol used are:

Property Brackish water Methanol
(sea water)

Density (kg/m3) 995 750
Heat capacity (KJ/kgoC) 4.2 2.84

Fouling resistance = 5000 W/m2oC for methanol and for brackish water
(sea water) = 3000 W/m2oC, Outside film coefficient = 2740 W/m2oC,
Inside coefficient  = 3812 W/m2oC. Thermal conductivity of steel tube
= 50 W/m2oC, Correction factor (Ft) = 0.85, μ = 0.34, clearance = 68 mm.
For tube side fluid jh = 3.3 × 10-3 and jf = 4.3 × 10-3 and for shell side
fluid jf = 4 × 10-2 and jh = 3.3 × 10-3. [18]

Q9) a) Explain the optimum sieve plate performance diagram. [6]

b) A sieve plate distillation column is used for certain operation. Calculate
the plate efficiency using Van Winkle’s correlation.

Given data:

Density of liquid = 925 kg/m3, Density of vapour = 1.35 kg/m3

Viscosity of liquid = 0.34 × 10-3Ns/m2, Viscosity of vapour = 10 × 10-6 Ns/m2,

Liquid diffusivity (light key components) = 4.64 × 10-9 m2/s

Height of weir = 50mm, hole area = 0.038m2,

Total column cross sectional area = 0.5m2, superficial vapour velocity
= 1.62 m/s, liquid surface tension = 60 × 10-3 N/m. [10]

OR

Q10) a) Define following types of plate efficiency: [9]

i) Murphree plate

ii) Murphree point

iii) Overall plate (column)

b) Explain AIChE method for calculation of plate efficiency. [7]
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Q11) a) Describe downstream processing operations used in fermentation
processes. [10]

b) What are the types of cartridge filtration? Write down its applications
in fermentation and cell culture. [6]

OR

Q12) a) Write short notes on: [8]

i) TFF system

ii) Validation of filter

b) Explain steam sterilization procedure in detail. [8]

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

[4064] - 58
B.E. (Production)

MATERIAL HANDLING TECHNOLOGY AND EQUIPMENT DESIGN

�(2003 Course) (411085) (Sem. - I) (Elective - I)
Time : 3 Hours] [Max Marks : 100

Instructions to candidates :
1) Answer any Three questions from each section.
2) Answer Q. No. 1 or Q.No. 2, Q.No. 3or Q.No.4, Q. No.5 or Q. No. 6 from

section - I and answer Q. No. 7 or Q. No. 8, Q. No. 9 or Q. No. 10, Q.N.
11or Q. No. 12 from section - II.

3) Answers to the Two sections should be written in separate answer books.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the right indicate full marks.
6) Use of electronic pocket calculator is allowed.
7) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain the importance of material handling system in any production
system. [8]

b) What are the factors considered while selecting of a material handling
system? [8]

OR

Q2) a) Explain systematic handling analysis with a proper example. [10]

b) Explain unit load concept with a proper example. [6]

Q3) a) Briefly explain the objectives of material handling system. [4]
b) How material handling equipments are classified? [6]
c) What do you mean by material handling accessories? Explain properly.

[6]

OR

Q4) a) Explain the following terms used in material handling system. (any
two) : [6]

i) Area Restricted
ii) Position Restricted
iii) Unrestricted

b) Explain any 5 principles used in material handling. [10]

P.T.O.
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Q5) a) What are the design considerations considered in Belt & Roller
Conveyors.  [10]

b) Which are the factors considered in selecting an equipment? [4]
c) Explain chain conveyor system used in material handling. [4]

OR

Q6) a) Explain the concept of fork lift truck & what are its advantages? [8]

b) Why one should use overhead cranes in material handling system?
And list out its advantages. [5]

c) Differentiate Hydraulic conveying system from Pneumatic conveying
system used in material handling equipment. [5]

SECTION-II

Q7) a) What is ‘automation’ and how it is useful in material handling
equipment? [8]

b) Explain hydraulic drive used in material handling with neat diagram [8]

OR

Q8) a) Explain the design considerations to be considered for bulk material
handling and unit load handling. [10]

b) List out the advantages of Automated Material Handling system. [6]

Q9) a) Briefly explain ASRS (Automatic Storage and Retrieval System). [4]
b) What is adaptive control system? Explain properly. [6]
c) Explain vision system used in material handling system. [6]

OR

Q10) a) Explain different types of AGV’S (Automated Guided Vehicles) [6]

b) What are AGV’S (Automated Guided Vehicles) and explain properly
its principle of working. [10]

Q11) a) Explain the role of computers in material handling and packaging
with neat examples. [10]

b) What is Automatic Identification Systems? [4]

c) List out the safety aspects to be considered while operating a material
handling  equipment. [4]
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OR

Q12) a) What are the environmental factors to be considered while designing
equipment? [8]

b) What are the human factors to be considered while operating a material
handling equipment? Explain with at least two proper examples.[10]

����

[4064]-58                                          - 3 -



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

[4064] - 76
B.E. (Production S/W)

ADVANCED PRODUCTION TECHNOLOGY

�(Sem - I) (Elective-I) (2003 Course) (411122)
Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

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

SECTION-I

Q1) State the basic frame work of  ‘Toyota Production system’. Explain the
different Systems and Methods used in TPS. [18]

OR

Q2) a) Explain in detail the KANBAN system. [8]

b) Discuss the following in TPS: [10]

i) Production Smoothening

ii) Shortening Lead Times

Q3) Define and Explain the ‘Benchmarking Process’. [16]
List the following of Benchmarking:

a) Levels

b) Types

c) Benefits

OR

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

i) Business Process Reengineering

ii) Value Stream Mapping

iii) Single Minute Exchange of Die

P.T.O.
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Q5) State the various models of Productivity Measurement. Explain and
Compare them.  [16]

OR

Q6) a) State the objectives of Productivity Management. [6]
b) Explain the Concept, various models and methodology of Performance

objectives-Productivity (PO-P). [10]

SECTION-II

Q7) a) What is Simulation? How it is useful in manufacturing industry? [9]

b) What are the various types of Simulations? Explain. [9]

OR

Q8) a) Define Artificial Intelligence. Explain the task domains of it. [9]

b) Explain the forward and backward chaining in Artificial Intelligence
with suitable example. [9]

Q9) State  the prime characteristic attributes of the products on which its design
is based. Explain each of them. [16]

OR

Q10) Explain: [16]

a) Design Synthesis

b) Morphology of Design

Q11) a) Define Technology. Discuss its levels of development. [8]

b) Explain Evolution & Diffusion of Technology. [8]
OR

Q12) a) What are the strategic considerations of Management of Technology?
 Explain. [8]

b) Explain the role of Technology Management in recent manufacturing
trends. [8]

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

[4064] - 78
B.E. (Production S/W)

SUPPLY CHAIN MANAGEMENT

�(Sem - I) (2003 Course) (Elective-II) (411125)
Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 from section-I and Q7 or Q8,Q9or
Q10, Q11 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) Assume suitable data if necessary.

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

SECTION-I

Unit - I

Q1) a) Identify cycles & push-pull  boundary in supply chain when you are
purchasing SONY LCD TV from a shop in your city. [9]

b) Discuss the phases in decision supply chain. [9]

OR

Q2) a) Explain the process of understanding the customer and supply chain
uncertainty. [9]

b) Discuss the roll of 'sourcing' in supply chain & list the sourcing related
Metrics (performance measures). [9]

Unit - II

Q3) a) Discuss the procedure of forecasting  the demand. [7]
b) What are the different methods of forecasting? Discuss them briefly. [9]

OR

Q4) a) Discuss the aggregate planning problems. Which information is needed
for an aggregate planner? Which decisions are based on this
information? [10]

b) What is adaptive forecasting? Discuss the steps involved in it. [6]
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Unit - III

Q5) a) When the quantity discounts are justified in a supply chain?  [8]

Differentiate between lot size based and volume based quantity
discounts

b) What is the product availability? How it is measured? Describe two
types of replenishment policies. [8]

OR

Q6) a) How the postponement of product differentiation can be used to
improve supply chain profitability. [8]

b) What is the roll of safety inventory in supply chain? How the
appropriate level of safety inventory is determined? [8]

SECTION-II

Unit - IV

Q7) a) Discuss the roll of transportation in supply chain. Mention the various
modes of transportation with their strengths and weaknesses. [9]

b) Discuss the importance of information and information technology
in supply  chain. [8]

OR

Q8) a) List out various factors influencing Network design in supply chain.
How the exchange rates & import duties affect the location decision
in supply chain? [9]

b) Discuss the role of IT in forecasting and in inventory management. [8]

Unit - V

Q9) a) What is bull whip effect and how does it relate lack of coordination in
supply chain? [8]

b) What are different CPFR scenarios and how do they benefit SC
partners? [9]
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OR

Q10) a) Discuss the actions taken by Manager to overcome the obstacles and
to achieve co-ordination in supply chain. [8]

b) How the design of distribution network in various types of industry
has been affected due to evolution of E-business? [9]

Unit - VI

Q11) a) What is role & importance of revenue Management in supply chain?
[8]

b) Mention the ideas considered by Managers to make better Network
design decisions under uncertainity. [8]

OR

Q12) a) Changing the distribution network affects the supply chain cost.
Discuss. [8]

b) What do you understand by 'Decision Tree'? Summarize basic steps
in decision tree analysis. [8]

����

[4064]-78                                       - 3 -



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

[4064] - 81
B.E. (Electrical)

POWER SYSTEM OPERATION AND CONTROL
(2003 Course)  (sem - I) (403141)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

SECTION-I

Q1) a) Derive an expression for the critical clearing angle for a power system
consisting of a single machine supplying to an infinite bus, for three
phase short circuit fault occurred close to generator bus. [8]

b) Explain the equal area criterion used for the analysis of power system
stability for the sudden rise in mechanical input. [8]

OR

Q2) a) Explain ‘Point by point method’ for the solution of swing equation.
[8]

b) Explain following terms: [8]

i) Steady state stability.

ii) Transient stability.

iii) Dynamic stability.

Q3) a) What is the necessity of unit commitment? [4]

b) Explain various equality and inequality constraints used for unit
commitment of thermal generating units. [4]

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

Q4) a) Explain dynamic programming method for unit commitment. [8]
b) Discuss following terms: [8]

i) Spinning reserve.
ii) Must run time.
iii) Shut down cost.
iv) Start up cost.

Q5) a) Explain with neat block diagram, the load frequency control of an
isolated power system.  [8]

b) Explain the concept of ‘Automatic Generation Control’ [2]

c) Write short note on: [8]

i) Speed governor dead band.

ii) Generator rate constraint.

OR

Q6) a) Explain the concept of Area Control Error (ACE). With neat block
diagram explain two area load frequency control. [10]

b) Explain steady state load frequency characteristic of a speed governor
system. [8]

SECTION-II

Q7) a) Explain the concept of energy control center. Discuss centralized and
decentralized control. [8]

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

OR

Q8) With reference to energy control centers, explain following. [16]

a) Data logging unit.

b) Man-machine interface.

c) Remote terminal unit.

d) Telemetering.

e) State estimation.
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Q9) a) What is the necessity of reactive power compensation in the power
system? What are the different types of compensation? [10]

b) Explain series compensation. Also discuss the problems associated
with series compensation. [8]

OR

Q10) a) Draw a typical loading capability curve of a generator. Explain the
effect of variation of  reactive power on the operation of synchronous
generator. [10]

b) Explain the steady state performance of static V Ar compensation. [8]

Q11) Explain following terms: [16]

a) Energy banking.

b) Power pools.

c) Emergency power interchange.

d) Inadvertent power exchange.

OR

Q12) Explain: [16]

a) Economy interchange evaluation.

b) Interchange evaluation with unit commitment.

c) Capacity and diversity interchange.

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

[4064]-423
B.E. (Mechanical)

MACHINE TOOL DESIGN
   (2008 Course) (402045(B)) (Elective - II) (Sem. - I )

Time : 3 Hours] [Max. Marks : 100
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2) Use of non - programmable pocket calculator is allowed.

3) Use of mobile and other electronic gadgets are not allowed.

4) Assume suitable data, if necessary.

5) Figures to the right indicates marks.

6) Answers to the two sections should be written in separate books.
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Total No. of Questions : 12] [Total No. of Pages : 6

[4064]-425
B.E. (Mechanical S/W)

MACHINE AND COMPUTER AIDED DESIGN
  (2008 Course) (Sem. - I) (402061)

Time : 4 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-431
B.E. (Mechanical Sandwhich)

AUTOMOBILE ENGINEERING
   (2008 Course) (Elective - III) (Sem. - I) (402064A)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-435
B.E. (Production)

MACHINE TOOL DESIGN
  (2008 Course) (411081) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Use of non - programmable electronic pocket calculator and statistical tables is allowed.
6) Assume suitable data, if necessary.
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Total No. of Questions : 10] [Total No. of Pages : 3

[4064]-455
B.E. (Production) (S/W)

FINANCIAL MANAGEMENT AND COST CONTROL
  (Sem. - I) (2008 Course) (411125(C)) (Elective - II)

Time : 3 Hours] [Max. Marks : 100
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2) Solve Q.6 or Q.7, Q.8 or Q.9, Q.10 is �
�����
��.
3) Use of pocket calculator allowed. (Non Programmable)
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-468
B.E. (Electrical)

EMBEDDED SYSTEM
   (2008 Course) (Elective - II) (Sem. - I) (403144(B))

Time : 3 Hours] [Max. Marks : 100
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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.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-475
B.E. (Electronics)

ELECTRONICS SYSTEM DESIGN
  (Sem. - I) (2008 Course) (404201)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-505
B.E. (Instrumentation & Control)
PROCESS INSTRUMENTATION
   (2008 Course) (Sem. - I) (406261)

Time : 3 Hours] [Max. Marks : 100
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2) Answer to the two sections should be written in separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-252
B.E. (Computer Engineering)

OPERATING SYSTEMS
   (2003 Course) (410442) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
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2) Figures to the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-511
B.E. (Instrumentation & Control) (Sem. - I)

BUILDING  AUTOMATION - I
 (Elective - I)  (2008 Course) (414443 D)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
�� ��������
������
����	
�����
��������	����	����������������

��
2) Figures to the right indicate full marks.
3) Use of electronic calculator is allowed.
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-515
B.E. (Instrumentation & Control)

406265 D : Automobile  Instrumentation
  (Sem. - I) (2008 Course) (Elective - II)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Your answer will be valued as a whole.
6) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calculator and

steam table is allowed.
7) Assume suitable data, if necessary.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4064]-527
B.E. (Printing)

SECURITY PRINTING
   (2008 Course) (Elective - II) (Sem. - I) (408282(A))

Time : 3 Hours] [Max. Marks : 100
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2) Questions 1,2,4 and 5 have 16 marks and questions 3 and 6 have 18 marks.
3) Always start a new question on a new page, Do not use shortforms in your answers.
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-543
B.E. (Chemical)

PETROLEUM REFINING
   (2008 Course) (Elective - II) (Sem. - I) (409342(F))

Time : 3 Hours] [Max. Marks : 100
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2) Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

4) Your answer will be valued as a whole.

5) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 4

[4064]-5
B.E. (Civil)

ADVANCED GEO TECH. ENGG.
   (2003 Course) (Elective - I) (401005) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
6) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-185
B.E. (Chemical)

ENVIRONMENTAL ENGINEERING
   (2003 Course) (Elective - I) (Sem. - I) (409341)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-566
B.E. (Petrochemical Engineering)

GREEN CHEMISTRY
   (2008 Course) (Elective - I) (Sem. - I) (412404(C))

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
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Total No. of Questions : 12] [Total No. of Pages : 5

[4064]-241
B.E. (Polymer Engg)

INDUSTRIAL MANAGEMENT AND PROCESS ECONOMICS
(2003 Course) (Sem. - II) (409370)

Time : 3 Hours] [Max. Marks : 100
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2) Answer to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-242
B.E. (Polymer)

SPECIALITY POLYMERS
(2003 Course) (409367) (Elective - II) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables slide rule mollier charts, electronic pocket calculator and

steam tables is allowed.
6) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-264
B.E. (Computer Engg. & I.T.)

EMBEDDED SYSTEMS
(2003 Course) (410451) (Sem. - II) (Elective - II)

Time : 3 Hours] [Max. Marks : 100
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2) In section I attempt : Q.No. 1 or Q.No. 2, Q.No. 3 or Q.No. 4, Q.No. 5 or Q.No. 6. In

section II attempt : Q.No. 7 or Q. No. 8, Q. No. 9 or Q.No. 10, Q.No. 11 or Q.No. 12.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-279
B.E. (Information Technology)

DISTRIBUTED SYSTEMS
(2003 Course) (Sem. - II) (414449)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate answer sheet.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 4

[4064]-401
B.E. (Civil)

ENVIRONMENTAL ENGINEERING - II
(2008 Course) (Sem. - I) (401001)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-402
B.E. (CIVIL)

DAMS & HYDRAULIC STRUCTURES
(Sem. - I)(2008 Course) (401002)

Time : 3 Hours] [Max. Marks : 100
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2) Answer any 3 questions from each section.
3) Answer 3 questions from Section I and 3 questions from Section II.
4) Answers to the two section should be written in separate books.
5) Neat diagrams must be drawn wherever necessary.
6) Figures to the right indicate full marks.
7) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
8) Assume suitable data, if necessary.
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Total No. of Questions : 08] [Total No. of Pages : 3

[4064]-403
B.E. (CIVIL)

STRUCTURAL DESIGN - III
(Sem. - I) (2008 Course) (401003)

Time : 4 Hours] [Max. Marks : 100
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2) Answer Q.5 or Q6, Q.7 or Q8 in section - II
3) Answer to the two sections should be written in separate books.
4) Figures to the right indicate full marks.
5) Use of IS 1343, IS 456, IS 3370 & non programmable calculator is allowed.
6) Neat diagrams must be drawn wherever necessary.
7) Assume any other data if necessary & mention it at the starting of the answer.
8) Mere reproduction from IS Code as answer, will not be given full credit.
9) Assume any other data if required.
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Total No. of Questions : 08] [Total No. of Pages : 3

[4064]-404
B.E. (Civil Engg)

STRUCTURAL DESIGN OF BRIDGES
(2008 Course) (Elective - I)(Sem. - I) (401004A)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) IRC codes, IS 800, IS 875, IS 1343 and steel table are allowed in the examination.
5) Neat diagrams should be drawn wherever necessary.
6) If necessary, Assume suitable data and indicate clearly.
7) Use of electronic pocket calculator is allowed.
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-406
B.E. (Civil)

AIR POLLUTION AND CONTROL
(Sem. - I)(2008 Course) (401004(C)) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
6) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-407
���. �����	


ARCHITECTURE AND TOWN PLANNING
(Revised 2008 Course) (Elective - I) ��������
�����������



Time : 3 Hours] [Max. Marks : 100
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2) Figures to the right indicate full marks.
3) Use seperate answer sheets for section I and section II.
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-500
B.E. (E&TC)

MICRO ELECTRO MECHANICAL SYSTEM & SYSTEM ON CHIP
(2008 Course) (404185(C)) (Elective - II) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever ncessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
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[4064]-506
B.E. (Instru  & Control)
DIGITAL CONTROL

(2008 Course) (406262) (Sem. - I)
Time : 3 Hours] [Max. Marks : 100
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3) Figures to the right indicate full marks.
4) Your answers will be valued as a whole.
5) Assume suitable data, if necessary.
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[4064] - 148

B.E. (Instrumentation & Control)
BUILDING AUTOMATION - I

(2003 Course) (406264) (Sem. - I) (Elective - I)
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[4064] - 231

B.E. (Polymer)

POLYMER STRUCTURE & PROPERTY RELATIONSHIP

(2003 Course) (Sem. - I) (409361)
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OPERATIONS RESEARCH
(2008 Course) (402064 B) (Elective - III) (Sem. - I)
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[4064] - 546
B.E. (Petroleum Engineering)

PETROLEUM FORMATION EVALUATION
(2008 Course) (Sem. - I) (412382)
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[4064] - 548
B.E. (Petroleum Engineering)
PETROLEUM EXPLORATION

(2003 & 2008 Course) (412384 A) (Elective - I) (Sem. - I)
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[4064] - 554

B.E. (Petroleum Engineering)
NON CONVENTIONAL HYDROCARBON RESOURCES

(2008 Course) (Elective - II) (Sem. - I) (412385 (C))
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B.E. (Polymer)

MOLD AND DIE DESIGN - I

(Sem. - I) (2008 Pattern) (409362)
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B.E. (Production Engineering)
ADVANCED MATERIAL PROCESSING

(2003 Course) (Elective - II) (Sem. - II) (411090)
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[4064] - 65

B.E. (Production Engineering)
ADVANCED PRODUCTION TECHNOLOGY

(2003 Course) (Elective - II) (Sem. - II) (411090)
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B.E. (Electrical)

HIGH VOLTAGE ENGINEERING
(2003 Course) (Elective - II) (Sem. - II) (403150)
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SOFTWARE ENGINEERING
(Sem. - I) (2003 Course) (404205) (Elective - I)
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B.E. (IT)

MOBILE COMPUTING
(Sem. - I) (2003 Course) (414445) (Elective - I)
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B.E. (Biotechnology)

PLANT ENGINEERING
(Sem. - II) (2003 Course)
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B.E. (Production Engg.)

MATERIALS AND LOGISTICS MANAGEMENT
(Sem. - I) (2008 Course) (411085 (B)) (Elective - II)
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B.E. (Production Engineering) (Sandwich)

MATERIALS MANUFACTURING AND LOGISTICS
(Sem. - I) (2008 Course) (411125 (B)) (Elective - II)
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B.E. (Electrical Engg.)

SMART GRID
(Sem. - I) (2008 Course) (403144 (D)) (Elective - II)

���������	
��� ���������������
��������
���
���������������

�� �������
�������
�����
���
���� ��������������!������������ 

��
"# $
�%��&���
��&�"'�&���
��&�('�&�)�
��&�*�+�
��$����
��������
�%��&�,�
��&�-'

&�.�
��&���'���&����
��&��"��+�
��$����
�����
�# /�0�����
�������0������������+���������
(# 1�������0�������� �������������%���������2�
)# ��������� ���������
��������'��+�������2�

P1047

������



�������	
	��

�
� �� &�����	 �������	 ��	��������
*	 ��
	 �����	 ���	 ������	 �����
	 ��	 �����
����������� ���

�� &�����	���	���*	��
	���	���	���
	��
	������������ ���
��

��� �� &�����	�����	���������	��	��������
	��
	���	���	���
� ���
�� &�����	�������	��"��	����	��
	���	���	���
� ���

��� �� &�����	��"��	/����$	 ����������	 ��	�����	���
	 ��
	��"	���	 ��	 ��
�������
� ���

�� &�����	���	��	%�"��	/����$	+�
��	��	�����	���
� ���
��

��� �� &�����	%�"��	/����$	 ������	 ��	���
	 ��������
	����"���	&����$
�������� ���

�� &�����	"��	����
	%�"��	/����$	����������� ���

���� �� &�����	���	��	+�,	��	�����	���
� ���
�� &�����	�������	��	!������	����	0��"��1	��	�����	���
� ���

��
���� �� &�����	���	��	#+0	��	�����	���
� ���

�� !�$	�$���	�������$	��	��	�����	����������	��	�����	���
	��
	��"	��	���
��	�������
� ���

����

[4064]-470 2



�������	
	�

��� �� �������	��	
�����	�	��	��	�	����������	
�	��
����		�����	��������	���
�������	�������	� ���

�� ������	��
�	��������������		��������
�������	����������	�������	
�����	�	��������	��������
	�	�������������������
����������
��������� ���

� 

��� �� ��������!"#$�#��
������
	��������������	������
%���������	��	��	�
����	�����&��	��	�	
���	��� ���

�� �������	� ��	�����	���� ����	���	��������	�	��
�������	�����	��������
	��	��	������	��������	��������
����������������	���	��	�	�����	���
���	��	��	������	���	����$ ���

��� �� "������� ����	����� �	
	������&���� ��	� �	
�� �� ��	����� ���
�������� �
	��	��	������	����'������	����	�����������������	
	������ ���

�� ����� ��	� ������	�����
� 	����	�� ���� ��	������������� ����	����� ����	
��	�����	��	��	������	��$ ���

� 

��� �� #��
�����	����� ������(������ ��� 	��	��	�� ����	��� �����	����
���	��������	����)�	�����	��	��	������	������ ���

�� #��
������
	�������	����&��������������	�������	����	�������	��*�&���������
�����	������������	������	�$ ���

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

[4064] - 477
B.E. (Electronics)

EMBEDDED SYSTEM
(2008 Course) (404203) (Sem. - I)
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ROBOTICS
 (2003 Course) (Sem. - II) (402050) (Elective - II) (Theory)
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B.E. (Electronics Engineering)

ROBOTICS AND INDUSTRIAL AUTOMATION

 (2003 Course) (404212)(Elective - II) (Sem. - II) (Theory)
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[4064] - 170
B.E. (Printing)

SUBSTRATES AND INK TECHNOLOGY
(2003 Course) (Sem. - II) (408290)
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[4064] - 198

B.E. (Chemical)

INDUSTRIAL HAZARDS AND SAFETY

 (2003 Course) (Elective - II) (Sem. - II) (409348)
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[4064] - 280 A

B.E. (Information Technology)
ARTIFICIAL INTELLIGENCE

 (Sem. - II) (2003 Course) (410451) (Elective - II)
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[4064] - 137

B.E. (E & TC)

SYSTEM PROGRAMMING AND OPERATING SYSTEMS

 (2003 Course) (404225) (Elective - II) (Sem. - II)
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[4064] - 292

B.E. (Biotechnology)
FOOD BIOTECHNOLOGY

 (2003 Course) (416286) (Elective - II)  (Sem. - II)
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064] - 209

B.E. (Petroleum)
PETROLEUM PRODUCTION ENGINEERING - II

 (2003 Course) (412389)  (Sem. - II)
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Total No. of Questions : 6] [Total No. of Pages : 2

[4064] - 168
B.E. (Printing)

TECHNOLOGY OF GRAVURE AND FLEXOGRAPHY
(2003 Course) (Sem. - II) (408288)
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Total No. of Questions : 8] [Total No. of Pages : 2

[4064] - 228
B.E. (Petrochemical)

REFINERY PROCESS DESIGN
(Sem. - II) (2003 Course) (412407)
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Total No. of Questions : 12] [Total No. of Pages :2

[4064] - 59

B.E. (Production)
MATERIALS AND FINANCIAL MANAGEMENT

(2003 Course) (411087) (Sem. - II)
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064] - 113
B.E. (Electronics)

REAL TIME OPERATING SYSTEMS
(2003 Course) (404212) (Elective - II) (Sem. - II)
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064] - 135
B.E. (Electronics & Telecom.)
BIOMEDICAL ENGINEERING

(2003 Course) (404225) (Sem. - II) (Elective - II)
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Total No. of Questions : 12] [Total No. of Pages : 4

[4064] - 111
B.E. (Electronics)

MANAGEMENT INFORMATION SYSTEMS
(Sem. - II) (2003 Course) (404210)
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[4064] - 545
B.E. (Petroleum Engineering)

RESERVOIR ENGINEERING - II
 (2008 Course) (412381) (Sem. - I)
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(2003 Course) (Sem. - I) (410441)
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B.E. (Printing)
FLEXIBLE PACKAGING

(Sem. - I) (2003 Course) (Elective - I) (408281)
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B.E. (Civil)
EARTHQUAKE ENGINEERING

(Sem. - I) (2008 Course) (Elective - II) (401005 (D))
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QUANTITY, SURVEYING, CONTRACTS & TENDERS
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(Sem. - I) (2003 Course) (402041)
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[4064] - 105
B.E. (Electronics)

EMBEDDED SYSTEM DESIGN
(2003 Course) (Sem. - I) (Elective - I) (404205)
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[4064] - 114
B.E. (Electronics)

ARTIFICIAL INTELLIGENCE
(404212) (2003 Course) (Elective - II)(Sem. - II)
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[4064] - 128

B.E. (E & TC)
ARTIFICIAL NEURAL NETWORKS

(2003 Course) (404218) (Sem. - I) (Elective - I)
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[4064] - 130
B.E. (Electronics & Telecommunication)

ELECTRONIC MEASUREMENT SYSTEMS
(2003 Course) (404422) (Sem. - II)
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[4064] - 134
B.E. (E & TC)

DIGITAL IMAGE PROCESSING
(2003 Course) (Sem. - II) (404225) (Elective - II)
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[4064] - 182

B.E. (Chemical)

CHEMICAL REACTION ENGINEERING - II

(2003 Course) (Sem. - I) (409343)
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B.E. (Mech. S/W)
MACHINE TOOL DESIGN

(2003 Course) (402065) (Sem. - II) (Elective - II)
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B.E. (Production/Production S/W)
PLANT ENGINEERING & MAINTENANCE

(Sem. - I) (2003 Course) (411085) (Elective - I)
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[4064] - 85

B.E. (Electrical)
ROBOTICS & AUTOMATION

(Sem. - I) (2003 Course) (403143) (Elective - I)
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B.E. (Electrical)
POWER QUALITY

(Sem. - I) (2003 Course) (403143) (Elective - I)
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[4064] - 195
B.E. (Chemical)

COMPUTER AIDED PROCESS CONTROL
(2003 Course) (Elective - II) (Sem. - II) (409348)
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[4064] - 210
B.E. (Petroleum)

OILWELL DRILLING ENGINEERING
(2003 Course) (Sem. - II) (412390)
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[4064] - 213

B.E. (Petroleum)
DEEPWATER TECHNOLOGY

(2003 Course) (Elective - II) (Sem. - II) (412391)
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[4064] - 236

B.E. (Polymer)
RUBBER TECHNOLOGY

(Sem. - I) (2003 Course) (409366) (Elective - I)
���������	
��� ���������������

��������
���
���������������

�� ���������������� ����
��!�
�����������
��

"# �������
�������
�����
���
�$��%��������������&������������%

��

�# '�������(��������%�������������)�����������

*# +�(�����
�������(������������!�$$������

,# -�� 
!� $
(��������� ��%$�.� $���� ��$�.��
$$���� �����.� �$����
���� &
����
��$��$��
�������������%$�����$$
����

/# ���������%$������.��!���������

P538

������



��� �� ������	
�	
������
������
�	�
	�	&������
�������
��
�
 ����	���	�
���	����

� �����
���
���
 ����	���	�
�������
����
����
���
�������	�
�����
(� �
�������	�
��
����
���
 ����	������	�

�� )�����	� ��� *�����	�
����� ���� )������
���� ��

�� ������	
���
	���
��
�������	
�����	���
��
��	����	�	�
+
�	�
�������
��
���
�������	�
������ ���

�� ,��������� ��� -	�������	��� ��

��� �� ����
 ��
  ����	������	!
����
 ���
 ���
 �������
 �������	�
 ���
 ����
 ��
 ����	������	! ��

� *����
���
���	������
��
�
������	��	�� ��

�� *����
���
�������	�
�����
��
�����	���
����
���
������	��	�
��
������
������	
�	
������
���
�����	
��
�
.�	���
/����� ��

��

�	� �� %�������
����
���������
�	��
�������
������� ��

� ����
 ��
����������	!
0��
��
 ��
��	�!
"������
����������	
��
	������
����
����
���
����
��
�
����������	
��� �� ��

�� "���	�
 1������	��	�2�
 3���
 ���
  ������
 �	������	��
 ��
 �
 ����
������	��
(� �
���
����
��
����
����
�������
��������� ��

�������	
	��

�
� �� ������	
���
�������
��
�	'�����	
�����	�
��
������
(� �
���
�� �	�����
�	�
����� �	������ ��

� 0��
��
 ����	������	
��
����
����������
�������
���! ��

�� "������
1���
���������2
����
�����
������ ��

��

��� �� ���
����
����
���������	
�����
�	
����
��
����	���
�����!
������	
�������	�
����
��
� ������
����
������� ��

� �����
�
�����
	���
�	
����������	
�����	�
�����
������ ��

��� �� "������	�����
�����	
������
�	�
��������
������ ��

� ������	
���
 ������
�����
�	
���
����	�
��
�
��	 ����
���� ��

�� ������	
���
��	��������	
��
�
����
����
����
�
	���
�������
������	
���
�������
�	�
����������	
��
���
�������	�
������� ��

��

[4064]-236 2



��� �� ������	
���
��������
�����	�
������
���
��	��������
��
����
��� �����

� "���	�
���
����
1��������
�����2�
%�������
��������
�����
+
������	���

�� ����
�
	���
������
������	
���
��'��
�����	�	��
��
�
����� ��

���� �� �����
���
���
����������
�����
�������
���
�	
�����
�	��	���
���
���
�	
�����!
������	
�	�
4
������ ��

� ����
��
1����������	
���2!
������	
���
���������
��
��	�
���
����������	
���
�	
��	���	� ��

�� "���
�	�
������	
���
����
��� �
���
������ ��

��

���� �� 3���
���
 ������
�����
�������
���
�	
�	 ����	����
������
������	
�	�
4
�	
������� ��

� ����
��
1����	�
�������	��2!
0��
��
���
����
�������
���! ��

�� ����
 ��
 ���
	���
��
 �����	�
��
 �����!
0��
���
 ���
 ����
 �������	�
��������! ��

����

[4064]-236 3



�������	
	�

��� �� �������	
�����������	�����	��	����	�������	�����������	��	�����
�����	����	��	
�����������	������	�������	������	��	��������	��
����	������� ��

�� �������	���	���	��	���������	������	��	����������	������	����	��	�������
�	 �������	��� 	������������ ��

�� 
! ���	���	 ���� ��	��	����	�������	����	�	��������	�!�� ��� ��

��� �� �������	�	�����	���	�����	����	�����	��	���	������	��	�	����	 �������
��	�! ���	���	������	����	��� �	���	�����	����	���	��	��������

�� "����	�	�����	�����	�����	�����	��������� ��

�� #���	�����	�������	�	����	�����	�	$	%&	��'	������	�	$	%	��	(	�����
�	$	%&	���	)��	����	����	����	��	*%	��+����	)���	����	������	��	&�,-
���+����	.�	 ����	���	��	���	����

τ	$	/'*%'&&&	 0.5
ar� 	��	����'	���������	 �������	��� �

τ	��	�	0+��	��	 ar� 	��	�	���
��� ��

��� �� "����	�	�����	�����	�����	������������	���	����	��	�����	�����	����
�	 ������	 ������	������ ��

Total No. of Questions : 7] [Total No. of Pages : 6

[4064] - 239

B.E. (Polymer Engg.)
PRODUCT DESIGN AND COMPUTER APPLICATIONS
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B.E. (Polymer Engg.)
POLYMER PROCESSING OPERATIONS - II

(2003 Course) (Sem. - II) (409369)
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B.E. (Polymer Engineering)
PRODUCTION PLANNING AND CONTROL

(2008 Course) (Elective - II) (Sem. - I) (409365 (A))
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[4064] - 61

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

(2003 Course) (Sem. - II)(411089)
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[4064] - 93
B.E. (Electrical)

VLSI DESIGN
(2003 Course) (Elective - II) (Sem. - II)(403150)
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[4064] - 141
B.E. (Instrumentation & Control)
PROCESS INSTRUMENTATION - I
(2003 Course) (Sem. - I) (406261)
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[4064] - 146
B.E. (Instrumentation & Control)

LASER APPLICATIONS IN INSTRUMENTATION
(2003 Course) (Elective - I) (Sem. - I) (406264)
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B.E. (Electronics & Telecommunication)

ELECTRONIC PRODUCT DESIGN

(2008 Course) (Sem. - I) (404181)
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[4064]-156
B.E. (Instrumentation & Control)
BUILDING AUTOMATION - II

(2003 Course) (406270E) (Sem. - II) (Elective - II)
Time : 3 Hours] [Max. Marks : 100
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3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
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[4064]-193
B.E. (Chemical Engineering)

CHEMICAL PLANT ENGINEERING
(2003 Course) (409351) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
6) Assume suitable data, if necessary.
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SECTION - I
Q1) a) Classify the sources of energy with two examples. Explain in detail Indian

energy scenario of renewable energy sources and limitations of these
sources. [8]

b) Explain the salient features of Electricity Act 2003. [8]
OR

Q2) a) Explain in detail how the energy sector is reformed by the Government
of India for the development of the nation. [8]

b) Lists the short term and long term policy regarding the use of energy to
reduce the cost of energy. [8]

Q3) a) Explain the aim of energy audit. Accurate measurement is very important
in energy audit. Why? [6]

b) Discuss the role of energy manager and energy auditor. [6]
c) List the various instruments required to measure the electrical energy for

energy audit purpose. [4]
OR

Q4) a) What is demand side management? What are advantages of DSM to
energy Supply Company and the consumers? Explain the barriers in
implementing the DSM programs by the utility. [8]

b) What is energy policy? It is very important for the any industry. What are
the advantages of the same? How it is the formatted? [8]

       P.T.O

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

[4064] - 90
B.E. (Electrical)

ENERGY MANAGEMENT
(Sem. - II) (403147) (2003 Course)

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

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

calculator and steam table, is allowed.
6) Assume suitable data, if necessary.
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Q5) a) Explain the use of least square method in energy management. [8]
b) What are the various methods to present data of audited energy before

top management? Why not data of the audited energy generally not
presenting in the form of tables? [10]

OR
Q6) a) What do you understand by the term “benchmarking” and list few benefits.

[6]
b) Explain how Sankey Diagram is useful for energy analysis. [6]
c) What are the 4 pillars of energy management? What is comprehensive

definition of EM System. [6]

SECTION - II
Q7) a) Explain in detail CUSUM technique. What is use of this method in energy

management? [6]
b) What are the billing components of two part tariff structure of industrial

utility. Explain. [6]
c) What is TOD tariff, Explain use of TOD tariff as DSM option. Give

example of TOD tariff. [6]
OR

Q8) a) Evaluate the financial merit of the proposal shown in the table below.
Consider annual discount rate 7.5% for each project. Use Net Present
Analysis technique. [8]

Project - I Project - II
Capital Cost Rs. 1,00,000/- Rs. 1,00,000/-
(Rs.)
Year Net Annual Saving Net Annual Saving

(Rs.) (Rs.)
1 +9,500/- +10,500/-
2 +9,500/- +8,500/-
3 +9,500/- +8,500/-
4 +9,500/- +8,200/-
5 +9,500/- +8,000/-
6 +9,500/- +7,500/-
7 +9,500/- +7,000/-



b) State and explain the effective measures to be taken by the government
and consumers to reduce T & D losses. [4]

c) Explain the simple pay back period criterion for the selection of energy
conservation program. What are advantages and limitation of the SPP
method in implementing the conservation program in an industry. [6]

Q9) a) Explain how the efficiency of pumping system can be improved by using
variable speed drive. [8]

b) What are energy conservation opportunities for the lighting systems in
industry? [8]

OR

Q10)a) What actions can be taken to improve the efficiency of the street lighting?
[8]

b) Write short note on heat recovery from process heating applications.[8]

Q11)a) Explain the case study of textile industry for the better energy usage.[8]
b) Explain why government has motivated sugar industry for the co-

generation plant. Explain advantages and disadvantages of the co-
generation plant. [8]

OR

Q12)a) In modern thermal power plants, what are the actions taken to improve
the efficiency of plant. [8]

b) Explain energy audit case study steel industry. [8]

( ( (
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SECTION - I
Q1) How can you relate the techniques in genetic engineering with database

development in bioinformatics? [16]
OR

Q2) What is clustal analysis? Explain the concept in detail. [16]

Q3) Why protein is considered as an important molecule in bioinformatics? Which
aspects of proteins are explored with the use of bioinformatics? [16]

OR
Q4) Explain in detail structural databases of proteins. [16]

Q5) Explain in detail analytical tools used for DNA sequencing. [18]

OR
Q6) What is microarray? Explain uses of microarray in genomics also elaborate

on other applications of microarray. [18]

SECTION - II
Q7) Explain in detail future scope of bioinformatics in biotechnology product

development. [18]
OR

Q8) What is drug designing? How this will help in vaccine design and epitope
analysis. [18]

       P.T.O

Total No. of Questions : 11] [Total No. of Pages : 2

[4064] - 290
B.E. (Biotechnology)

BIOINFORMATICS AND REGULATIONS
(Sem. - II) (416288) (2003 Course)

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

1) Answer three questions from section I and three questions from Section II.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
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Q9) Write short notes on (Any 2) [16]
a) Product development in biotechnology.
b) GMP.
c) Role of DCGI.
d) Relation between bioinformatics and Regulations.

Q10)Explain in detail clinical research and data management. [16]

OR

Q11)Write short notes on: [16]
a) IPR and Patents.
b) Trade secrets and Trade Marks.
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SECTION - I
Q1) a) Explain the following terms associated with robot: [8]

i) Robot Work Envelop.
ii) Accuracy.
iii) Repeatability.
iv) Payload capacity.

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

Q2) a) Define Robot. Explain with time period the development process in each
robot generation. [8]

b) Find the worst spatial resolution of a spherical robot with 600 mm arm
length. The robot is equipped with three encoders emitting 1200 pulses
per revolution. The linear axis is actuated with the aid of 200 mm pitch
lead screw having the encoder mounted on it. [8]

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

i α i–1 ai–1 di

θ

i

1    0 0 0 30º
2 –90 0 2 0º
3    0 5 0 90º

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

       P.T.O

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

[4064] - 62
B.E. (Production Engg.)

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

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

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6 from Section I and Q7 or Q8, Q9 or
Q10. Q11 or Q12 from Section II.

2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
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b) Explain the forward kinematics associated with planar 3R manipulator.[8]

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

below:
 i

α

i–1 ai–1 di

θ

i

1    0 0 0 45º
2 –90º 0 2            –90º
3    0 3 0 60º

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

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

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

vision system. [10]

OR
Q6) a) With neat sketch explain any two electro-mechanically actuated grippers.

[8]
b) The following data represent a 8 X 8 array of pixel. Each element in array

indicates the gray level of pixel.
10 17 19 17 19 17 19 12
13 17 19 18 19 19 18 13
14 15 11 19 19 15 10 14
13 10 11 20 20 11 11 13
12 12 12 20 21 12 11 12
11 12 12 19 19 12 10 12
12 18 18 18 19 18 20 11
12 19 19 18 19 20 22 12

Convert it into black and white image. [10]

SECTION - II
Q7) a) Explain the lead through programming method used in robots. [8]

b) How intelligence can be incorporated in robots. [8]
OR



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

[8]

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

i) Arc welding
ii) Machine loading and unloading.

OR

Q10)a) What is handshaking? Explain hardware handshaking of robot. [8]
b) What do you understand from robot economics? [8]

Q11)Write a note on: [18]
a) Walking robots.
b) Distance controlled robots.

OR

Q12)Write a note on: [18]
a) Underwater robots.
b) Robots used in mines.

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

[4064] - 479
B.E. (Electronics)

ADVANCE POWER ELECTRONICS
(2008 Course) (Sem. - I) (Elective - I) (404204 B)

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

1) Answers 3 questions from Section - I and 3 questions from Section - II.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) All question carry equal marks.
6) Your Answer 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 - I

Q1) a) What are series converters? Explain with circuit diagram & waveform,

working of single phase series converter with inductive food. Comment

on power factor. [8]
b) How do you use full controlled converter as a semiconverter? [3]
c) Explain the need of 12 pulse converter in industrial applications. [5]

OR

Q2) a) What is the need of PWM technique in converter circuits? Explain

with circuit diagram, 3φ IGBT based PWM rectifier with suitable load.

Comment on Harmonics & P.F. [10]
b) What is power conditioning of diode rectifier? Explain in brief. [6]

Q3) a) What is PLL? Explain with block diagram speed control of DC motor

using PLL for varying load conditions. State its advantages &

disadvantages. [10]

b) What is cyclo converter? Explain 1φ to 1φ cycloconverter with circuit

diagram & waveforms. [6]

�����������������
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OR

Q4) a) What is AC drive? Explain with block diagram speed control technique

of single phase Induction motor by using 
f

v
 method. Comment on

Tq & speed characteristics. [10]
b) What is adaptive control? Explain in brief. [6]

Q5) a) What are Multi level inverters? Explain with circuit diagram switching

of Multi-level inverter. State its advantages & dis-advantages. [10]
b) Explain, selective Harmonic elimination technique for Multi-level

inverters. [8]
OR

Q6) a) What are different types of advanced modulation techniques used in

inverters? Explain any one type. [8]
b) What are variable DC link inverter? Explain double bridge Resonant

DC link converter with variable i/p & o/p frequency. [10]

 SECTION - II

Q7) a) What are Resonant converters? Explain the concept of soft switching

in ZVS. [8]
b) What are Low drop out regulators? Explain. [4]
c) What is bidirectional switch? Explain in brief. [4]

OR

Q8) a) Compare Linear, switched mode & resonant converters. [6]
b) What is ZCS? Explain with circuit diagram & waveform working of

ZCS. [10]

Q9) a) What is the role of power electronics in Renevable energy sources?

Explain in brief. [6]

b) What are traction on drives? Explain. [6]

c) How choppers are useful in variable wind energy conversion system?[6]
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OR

Q10)a) What are battery powered drives? Explain. [6]

b) Explain in brief photovoltalic energy conversion system. [6]

c) What is microcontroller based De drive? Explain. [6]

Q11)a) What is power quality? Explain different type of power-line

disturbances. State its remedies. [10]

b) Explain in brief solar power conditioning. [6]

OR

Q12)Write short notes on any three : [16]

a) Flexible AC transmission.

b) HVDC.

c) Need of energy audit in large industries.

d) Z-source inverters.

e) Cascaded multi level inverters.
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SECTION - I
Q1) a) Explain basic working principal of accelerometer? [8]

b) What do you mean by scaling in electrostatics forces? [8]
OR

Q2) a) What are performance parameters of Gyroscope? [8]
b) Explain in detail necessary ingredients that will be involved in microsystem

design. [8]

Q3) a) Compare GaAs Vs Silicon. [8]
b) Explain in detail materials used in microsystems. [8]

OR
Q4) a) Explain working principal, advantage and disadvantage of Piezoresistive

microaccelerometers? [8]
b) Explain the concept of: [8]

i) Mobility
ii) Resistivity in context to Piezo crystal.

Q5) a) Explain working principal of chemical sensors. [9]
b) Explain various technological aspects of sensors. [9]

OR

       P.T.O.

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

[4064] - 484
B.E. (Electronics)

SYSTEM ON CHIP
(404204(C)) (Elective -  II) (2008 Course) (Sem. - I)

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

1) Answer 3 questions from Section I and 3 questions from Section II.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.
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[4064]-484                          2

Q6) a) Explain how biosensor is used for glucose concentration? [9]
b) Explain in general optical and optical silicon properties. [9]

SECTION - II
Q7) a) Explain SoC architecture in detail. What are advantages of SoC design

over VLSI design? [8]
b) Explain in detail schematic of an MPEG2 encoder for terrestrial

transmission. [8]
OR

Q8) a) What are the important parameters which define wafer level bonding?
Also give its significance? [8]

b) Explain in detail new ways for speeding up execution of instructions.[8]

Q9) a) Which features of designer should look in layout synthesis tool? [8]
b) Explain working of CVD? Which new CVD process is used to overcome

drawbacks of CVD process? [8]

OR

Q10)a) Explain advantages and disadvantages of SCCGS. [8]
b) Which different strategies are used in power supply distribution and

body-tie placement? [8]

Q11)a) Explain the terms: [9]
i) Defects and fault method.
ii) Fault simulation.

b) Explain in detail UBIST. [9]

OR

Q12)a) Which features are inculcated in co-design tool? Explain design steps
for co-design. [9]

b) What are the issues in testing of core based systems on chip? [9]
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SECTION - I
Q1) Write short notes on the following:

a) Ballistic Transport of electrons in a medium. [6]
b) Energy subband structure of a quantum well. [6]
c) Steps involved in chemical vapor deposition technique. [6]

OR

Q2) Write short notes on the following:
a) The concept of ‘density of States’. [6]
b) The ‘top-down’ and ‘bottom-up’ approaches for nanofabrication. [6]
c) The Langmuir - Blodgett technique. [6]

Q3) a) Explain briefly the physical principle underlying the working of an Atomic
Force Microscope. [8]

b) Discuss various modes of operation of a Scanning Tunneling Microscope.
[8]

OR
Q4) a) Describe working of a Scanning Near-field Optical Microscope. [8]

b) State and explain the main types of interatomic forces involved in the tip-
sample interaction of an atomic force microscope. [8]

Q5) a) Examine the features of carbon nanotubes and fibers that makes them
good microwave absorbing materials. [8]

b) Compare the field emission-based devices using CNT versus metallic
electron emitting tips. [8]

       P.T.O.
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[4064] - 513
B.E. (Instrumentation & Control)

NANO INSTRUMENTATION
(406265(B)) (2008 Pattern) (Elective - II) (Sem. - I)

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

1) Answers to the two Sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
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OR
Q6) a) What are the types of single - walled carbon nanotubes? How is it related

to the chirality and the chiral angle θ  and subsequently to the CNT
diameter? [8]

b) Enlist the unique characteristics of carbon nanotubes that make them
ideal candidates for numerous device applications. [8]

SECTION - II
Q7) a) Explain the primary processes involved in the dynamics of ensembles of

spins used in a typical spintronic device. [8]
b) What is a ‘Spin Transistor’? Describe its advantages over regular

transistor. [8]
OR

Q8) a) Give qualitative explanation of the ‘Giant Magneto - resistance Effect’.[8]
b) By using the Bloch sphere representation of quantum states of a spin ½

particle, explain how spin - based computers are different from computers
based on regular transistors. [8]

Q9) a) Describe qualitatively the working of an FET as a genuine switch. How
does the downscaling of MOSFETs affect their functioning? [8]

b) What are mesoscopic devices? Explain the working of a ballistic rectifier.
[8]

OR

Q10)a) Describe single electron resonant tunneling by using a circuit involving a
quantum dot coupled to source and drain leads. [8]

b) Draw a schematic diagram of a single electron transistor and explain its
basic structure. [8]

Q11)Write short notes on the following:
a) Nanotransducers vs. Conventional transducers. [6]
b) Semiconducting nano-wires in LEDs and nano - lasers. [6]
c) Single photon source based on a quantum dot. [6]

OR

Q12)Write short notes on the following:
a) Chemically driven nanoactuators. [6]
b) Plasmonic optical waveguide. [6]
c) Multi-walled carbon nano-tube film as an optical antenna. [6]
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Total No. of Questions : 6] [Total No. of Pages : 2

[4064] - 521
B.E. (Printing)

TECHNOLOGY OF GRAVURE
 (2008 Course) (Sem. - I) (408283)

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

1) Answers to the two sections should be written separately.
2) Draw neat diagram wherever necessary.

SECTION - I

Q1) �� ������	
�	
�����
����	���
����	�
��
��������
����	�
�������� [10]
b) Compare between Etching and Engraving Process. [8]

OR

Explain in detail electronic engraving of a Gravure cylinder. [18]

Q2) Write notes on : [16]

a) Dominant Image Carrier.

b) Role of Nickel and Chrome in cylinder making.

OR

Explain in detail the variables in plating process. [16]

Q3) a) Explain in detail Gravure Machine principles. [10]

b) Mention the benefits and application of Gravure process. [6]

OR

Write notes on : [16]

a) Solvent based inks.

b) Water based inks.
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SECTION - II

Q4) Explain in detail the impact of viscosity on gravure print quality. [18]

OR

Explain the closed loop and open loop inking system of gravure press. [18]

Q5) a) Shore hardness plays a vital role in ink transfer. Explain. [10]

b) Explain the factors that govern the impression pressure. [6]

OR

Explain in detail loading system for impression roller. [16]

Q6) Explain in detail web tension control system for a Gravure press. [16]

OR

Write notes on (Any four) : [16]

a) Splicing mechanism.

b) Web aligner.

c) Corona Treatment.

d) Compensator roller.

e) Purpose of idle rollers.

����

��������	
 	



��������	��
�������������� ���������	��
���������

��������		

�������������

�������������������������
�	��� !"�#$�����	����%$&����

���������	
��� ����������������

��������
���
���������������

�� �
� ����!����
��"�
�����������
��
#� $��%�$&������
�'��
�(�
�� )��������*��������"
��$+��"�������(�

P1132

�������	
	�

��� ��������	�
�����������
������������������������������������
���������
���
��������������
�����������
� ���

��

������������������
�������������
������������ ���
�! �����������
�����
�! "�
����#�����$%���

��� 	���������#�������������������#����������������#��������������������
��&
����������
�������������'�������#����� ����

��

�������������������#����	�����������������'����������������� ����

��� �! (��������������������������
�������������������

�! 	�������	("������������ ����

��

	������������������������#�
��������
�����'������������� ����

�������	
	��

��� �������������'��
�������
���������
����'����������������� ���

�! )�
����
�����

�! 	��������#����

�! *��#������������#������

,���-�



���������� �

��

������������������'�������#������'�����
�����������
���������������������
������������������������������
������ ���

��� ��������+�������	����������
��������������������'�������#����������������
�������
������+	���������������������'���������
�����������
� ����

��

�������� �������
��� ��� ��
����� ������
� ��������
�� ��� ��#������� ��
,������������������
�'�������������������������#����� ����

�	� ,�������������������'�����������������'��������
������������������#����
���������������
�%�����������������������������
�����������
 ����
�! -���
�.�-�����������������-���/�.�012�
�#������

�! ,������������ �3�!�022�4�����3��!�122�4�����3���!�0222�4���

�! 	���� ����������� �����562&7����$
.���
�����������
� �����02������
�.
������� �����6122����5222��#���������

��

,�����������������������4��������'�����������������������
�����������
�����
'����������������������������'�����������
��������#������������������'���

�! ���������������
������-�������6���/�������.�582�
�#������

�! 	��� �����������  �����91&7����$
.���
�����������
�  �����02������
�.
������ �����6122����5222��#��������� ����

���



Total No. of Questions : 6] [Total No. of Pages : 3

[4064] - 524
B.E. (Printing)

QUALITY CONTROL TECHNIQUES IN PRINTING
 (2008 Course) (Elective - I) (408281A) (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 - I

Q1) �� ������	
������
���
��	���
�	
�����
���
��������
��
����
���
��
������
���� [16]

b) Define Quality & Explain in detail Quality specification.

OR

a) Explain in detail the concept of Quality control with respect to Printing
Industry.

b) Explain the concept Quality Inspection & Quality Challenges in
Printing.

Q2) a) In a capacity study of a punching machine used in preparing the cartons,
a sample of 5 consecutive pieces was taken each day for 5 days. The
dimensions in mm of these cartons are given below. Construct X & R
chart. State whether the machines is capable of meeting the tolerance
or not. [10]

A2 = 0.58, D3 = 0, D4 = 2.11

1st Day 2nd Day 3rd Day 4th Day 5th Day

23.80 23.78 23.78 23.78 23.56

23.77 23.76 23.76 23.70 23.76

23.79 23.78 23.77 23.77 23.74

23.75 23.79 23.73 23.74 23.72

23.78 23.80 23.75 23.76 23.79
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b) 10 samples each of size 50 of offset machine blowers were tested in

pressure testing. The results of the inspection are given below. [8]

Sample No. 1 2 3 4 5 6 7 8 9 10

No. of Defectives 2 3 2 0 2 3 2 1 2 3

Draw P chart and state conclusion.

OR

a) Double sampling plan is as follows :
Select a sample of 2 from a lot of 20. If both the articles inspected are
good, accept the lot. If both are defective, reject the lot. If one is good
and one is defective, take a second sample of one article. If the article
in second sample is good, accept the lot, if it is defective, reject the lot.
If the lot of 20% defective is submitted, what is probability of acceptance
of lot.

b) 10 printed samples of size 100 were studied critically for total number
of defectives in it. The details of number of defectives in each sample
are given below.

Sample No. 1 2 3 4 5 6 7 8 9 10

No. of Defect 2 1 1 3 2 3 4 2 2 0

Construct a control chart.

Q3) a) Explain in detail types of Production systems in detail. [8]
b) Explain Computer Integrated Manufacturing system with respect to

printing industry. [8]

OR

a) Explain in short Word class manufacturing & Lean Manufacturing.
b) Write a note on Mass Production & Batch Production.

SECTION - II

Q4) Explain the following Substrate Properties testing in detail. [16]
a) Opacity. b) Brightness.

c) Porosity. d) Smoothness.
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OR

Explain the following Ink Properties testing in detail.
a) Viscosity.
b) Color.
c) Opacity.
d) Adhesion.

Q5) a) Explain the lithographic process control with help of Profile creation.

[10]

b) Explain Raster image processing in detail. [8]

OR

a) Explain need of mointer profile with respect to obtaining Quality

Printing.

b) Explain Image Editing, Trapping, Image Mixing, Preflight Check.

Q6) Explain the process of Flexography press characterization & Standardization.

[16]

OR

Explain in short following Press Standards

GRACOL, SWOP, TAPPI and ISO.
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[4064]-525
B.E. (Printing)

COMMERCIAL GRAPHIC DESIGN
(2008 Course) (408281B) (Elective - I) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
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3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064] - 531
B.E. (Chemical)

PROCESS DYNAMICS & CONTROL
(Sem. - I) (2008 Course) (409343)

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

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

SECTION - I

Q1) a) Discuss the importance of chemical process control. [8]
b) Derive the Input-output model for stirred tank heater. [8]

OR

Q2) a) Derive the transfer function of pure capacitive process. Draw a suitable

sketech. [8]
b) A thermometer showing steady state temperature of 20°C is suddenly

immersed into a hot bath at 100°C. If the time constant of thermometer

is 5 sec, determine the following : [8]
i) Thermometer reading after 5 sec.

ii) Time required to read 80°C on thermometer.

iii) Time required for 80% response.

Q3) a) Define second order system and derive the transfer function for two

non interacting liquid level system in series. Comment on type of

dynamic response of the system. [10]
b) A second order process with following transfer function is subjected

to unit step change in input.

Gp = 
1

1
2 ++ ss

Determine the damping factor ξ and the ultimate value of response. [6]
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OR

Q4) a) Define P, I & D controller and derive their transfer functions. Discuss

their open loop response with neat diagrams. [8]

b) A first order process with following transfer function is controlled by

PI controller. Assuming servo problem and neglecting the dynamics

of final control element and measuring instrument i.e. Gf(s) = Gm(s) =

1; The open loop process is Gp (s) = 
1

1
+s

.

Determine the following : [8]

i) Closed loop transfer function.

ii) Order of response.

iii) Closed loop gain and time constant.

iv) Offset.

Q5) a) Define Stability of the process and discuss the Routh-Hurwitz criteria.

[6]

b) Draw the root locus diagram for the system with following transfer

function; [12]

)3)(2)(1(
1

)(
+++

=
sss

sGp .

OR

Q6) Define controller tuning and discuss the following tuning methods; [18]

a) Ziegler Nichols method.

b) Cohen coon method.

c) Time integral performance criteria.

 SECTION - II

Q7) a) Sketch the Bode diagram for PI controller. [9]

b) Sketch the Nyquist diagram for PD controller. [9]

OR

��������	
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Q8) a) Sketch the Bode diagram for PD controller. [9]

b) Discuss the following : [9]

i) Bode stability criteria.

ii) Nyquist stability criteria.

iii) Gain margin & phase margin.

Q9) Draw a neat sketch and write short notes on : [16]

a) Cascade control.

b) Feed forward control & ratio control.

OR

Q10)Draw a neat sketch and discuss in detail about; [16]

a) Adaptive control.

b) Split range control.

Q11)Draw the instrumentation diagram for Heat exchanger control and discuss

in detail about its functioning. [16]

OR

Q12)Write short notes on : [16]

a) Role of digital computers in control.

b) Supervisory control.

c) DCS.

d) PLC & SCADA systems.

����



SECTION - I
Q1) a) For a pipe network shown in figure. Determine the flow in each pipe.

The value of n may be assumed as 2.0 [12]

b) Explain the concept of restriction orifice sizing. [6]
OR

Q2) a) Discuss the procedure in determining pipe diameter for specified height
of pipe wall roughness and the discharge. [10]

b) A smooth pipe carries 6.5 liters/sec of water at 20ºC (ν  = 10–6 m2/sec)
with a head loss of 7.5 cm per 10 meter length. Determine the diameter
of the pipe. [8]

Q3) a) List out the major standards providing engineering bodies in piping.
Explain most commonly used piping components and their dimensional
standards. [10]

b) Explain the different sections of ASME 31 code for pressure piping.[6]

       P.T.O.

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

[4064] - 541
B.E. (Chemical)

PIPING DESIGN AND ENGINEERING
(Sem. - I) (Elective - II) (2008 Course) (409342(D))

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

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

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.
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OR
Q4) a) Explain the desirable properties of piping materials for low temperature

and high temperature services. [10]
b) Discuss the functions and desirable properties of gasket materials. [6]

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

OR
Q6) a) Explain the steps followed during sizing of control valve. [8]

b) How valve sizing to be done for gas and vapor with the help of basic
valve flow capacity coefficient? [8]

SECTION - II
Q7) a) Discuss steam pipe sizing based on the flowrate and maximum velocity

of the steam or pressure drop. [10]
b) Explain the concept of deposition velocity for heterogeneous flow of

slurry in the pipeline along with different empirical correlations proposed
for estimating it. [8]

OR

Q8) a) Explain the line sizing of pneumatic conveying system. [10]
b) Explain the inadequate and correct pump piping arrangement with the

help of graphic information. [8]

Q9) a) Explain the types of plot plan and their advantages. [8]
b) What are the plant layout specifications considered by the design engineer?

[8]
OR

Q10)a) Develop the typical layout considerations for distillation systems and
reactors. [8]

b) Explain the concept of PFD, P & ID and utility diagram. [8]

Q11)a) What is the difference between safety and relief valve? [8]
b) Discuss the selection criteria for the insulation material. [8]

OR

Q12)Write short notes on: [16]
a) Hot & cold insulation in piping.
b) High alloy steel & its usage in piping.
c) Critical thickness of insulation.

( ( (



SECTION - I
Q1) a) What is an adsorption isotherm. Give the five types [6]

b) Explain temperature swing regeneration giving details of stripping and
heat limited process. [6]

c) What are various applications of chromatography in separation of
enzymes and proteins. [6]

OR

Q2) Give the types of chromatography and explain in detail Liquid chromatography
separation system. [18]

Q3) Explain the following term: [16]
a) Fouling.
b) Liquid emulsion membrane.
c) Dialysis.
d) Gas permeation.

OR
Q4) a) Explain Osmotic Pressure. [4]

b) Explain in detail Membrane configurations. [8]
c) Give the classification of the main types of membrane separation process.

[4]

       P.T.O.

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

[4064] - 542
B.E. (Chemical)

ADVANCED SEPARATION PROCESSES
 (Sem. - I) (409342(E)) (2008 Course) (Elective - II)

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

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

calculator and steam tables is allowed.
5) Assume suitable data, if necessary.
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Q5) What are the advantages of reactive distillation and where is it suitable to
explore for separation purpose. Explain with suitable example. [16]

OR
Q6) a) Explain in detail Separation based on reversible chemical complexation.

[10]
b) What is reactive crystallization. [6]

SECTION - II
Q7) a) Give the classification of flotation technique based on mechanism and

size of material. [9]
b) Explain collapse and drianage phenomena. [9]

OR

Q8) a) Give applications of bubble and foam separation methods to protein
and enzyme separation and waste water treatment. [10]

b) What is electrophoresis? Explain in detail. [8]

Q9) a) State the classification of adductive crystallization. [8]
b) What are the molecular sieves? State its applications. [8]

OR

Q10)Write detail note on: [16]
a) Zone Refining.
b) Clathrates and Adducts.

Q11)a) What is centrifugation. Give the classification of centrifuges by size of
dispersed particles. [8]

b) Explain Ultracentrifuge in detail. [8]
OR

Q12)a) Explain in detail the Ring over technology. [8]
b) Explain selection of separation process with detailed case study. [8]

( ( (



SECTION - I
Q1) a) What is global warming? What are the effects of it? Explain. [10]

b) What is Kyoto protocol? How it is significant? Explain. [8]
OR

Q2) a) What do you mean by ‘carbon credit’? How carbon credit is important
for various industrial sectors and the economical development of a
country? Give one example. [12]

b) Explain in brief, ‘carbon cycle’. [6]

Q3) a) List the names of various green house gases. Explain how the emission
of gases from various Industrial sectors may affect the environment and
life on the earth. [10]

b) Describe the concept of, ‘emission estimation’ and its advantages. [6]

OR
Q4) List the major and minor industrial sectors responsible for carbon emission.

Give the details of upstream and downstream operations of oil and gas industry.
Also for the Petroleum Industry, write and discuss. [16]

a) sources of emission.
b) various ways of carbon management.

       P.T.O.

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

[4064] - 555
B.E. (Petroleum)

CARBON MANAGEMENT IN PETROLEUM INDUSTRY
(Elective - II) (412385D) (2008 Course) (Sem. - I)

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

1) Answer  Q1 or Q2, Q3 or Q4, Q5 or Q6, from Section - I and Q7 or Q8, Q9 or
Q10, Q11 or Q12 from Section - II.

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

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.
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Q5) a) Discuss in brief Co2 storage and its applications. [6]
b) What is carbon sequestration? Describe in brief, geological aspect and

various other approaches in carbon sequestration. [10]

OR
Q6) a) Discuss any one case study or research finding on carbon sequestration.[12]

b) Write the general advantages of carbon sequestration. [4]

SECTION - II
Q7) a) What are the non fossil resources of energy? [4]

b) Draw the schematic sketch and show various components of, any one
method of renewable energy generation. Indicate various features of it.[5]

c) Explain in brief, the principle of operation of various methods of renewable
energy generation. [9]

OR

Q8) What is sustainable development? Describe in detail, fundamental areas
responsible for, ‘sustainable development’. Also explain, how economics of
a country depends on it. [18]

Q9) a) Write a note on sources of, bio-mass energy generation. [6]
b) Explain the process of , ‘bio-gas generation’. [10]

OR

Q10)Discuss in detail various methods and sources of energy and chemicals from
biomass. Write their general advantages and disadvantages. [16]

Q11)a) What are the methods of carbon credit generation? Discuss the scope of
carbon credit generation from the point of Petroleum Industry. [8]

b) Describe in detail general methods of energy saving and energy
management. [8]

OR

Q12)Write short notes on, [16]
a) Clean development mechanism.
b) Carbon trading.
c) Energy savings in Petroleum Industry.
d) Case study based on CDM.

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

[4064] - 602
B.E. (Information Technology)

INFORMATION ASSURANCE AND SECURITY
(2008 Course) (Sem. - I) (414441)

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

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

SECTION - I

Q1) a) Categories the different attacks. Illustrate, how passive attacks leads to

business loss. [9]
b) Illustrate how to share and split the secret and its significance in some

application. [9]

OR

Q2) a) What is the significance of Extended Euclidian algorithm with reference

to RSA Algorithm. Illustrate. [9]
b) Draw AES block diagram and explain the steps in general. [9]

Q3) a) State different modes of operation. Compare these modes. [8]

b) How to solve the problem of Non-repudiation. Illustrate that availability

of information assets may be hampered because of reliability or security

threat. [8]

OR

Q4) a) How is the IPSEC helpful to implement Virtual Private Network? [8]

b) List and state any tools used for information security. [8]
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Q5) a) State the purpose of Needham Schroeder Symmetric Protocol & public

key Protocol. Moreover state the purpose of Radius Server & Kerberos

Server. [8]

b) Illustrate the Diffiee Hellman Key Exchange Protocol [8]

OR

Q6) a) How IT Law 2000 describes digital signature. [8]

b) Encryption does not solve all the security problems: Justify. [8]

 SECTION - II

Q7) a) List and state the channels of Key distribution in Symmetric and

Asymmetric Key systems. [8]

b) State different Identity ways and also state the attacks on Identity. [8]

OR

Q8) a) Explain SSL protocol interaction sequence diagram between client and

server. [8]

b) Explain different IDS methods with one example each. [8]

Q9) Write short notes on : [18]

a) Industrial Espionage.

b) Phishing Attack.

c) Information Security Policy.

OR

Q10)Write short notes on : [18]

a) Cyber Terrorism.

b) Security by obscurity.

c) IT law awareness.
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Q11)a) You know the 7 OSI layers. What are the layer wise security concerns?

[8]

b) State the Chinese remainder theorem with example. [8]

OR

Q12)a) Using Euclidean algorithm calculate gcd (16,20) and gcd (50,60). [8]

b) Compare Linear Cryptanalysis and Differential Cryptanalysis. [8]
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-605
B.E. (IT)

ARTIFICIAL INTELLIGENCE
(2008 Course) (Elective - I) (Sem. - I) (414443 B)

Time : 3 Hours] [Max. Marks : 100
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3) Draw proper diagrams wherever necessary.
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Total No. of Questions : 10] [Total No. of Pages : 2

[4064]-611
B.E. (Biotechnology)
BIOSEPARATION - II

(415463) (2008 Course) (Sem. - I)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers three questions from Section - I and three questions from
Section - II.

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

SECTION - I

Q1) a) Explain role and importance of downstream processing in
biotechnological processes. [6]

b) Explain following classes of producs with process design criteria.[12]
i) High volume low value product.
ii) Low volume high value product.

OR

Q2) a) �������������	�
�����������������������������������
���
���������
������������� [8]

b) How bioprocesses can be characterized? Differentiate between modern
versus classical biotechnology. [10]

Q3) Write Beer-Lambert’s Law and explain instrumentation of spectrophotometry
with their types. [16]

OR

Q4) Describe in detail : [16]

a) Spectroflurometry.

b) NMR.

�����������������
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Q5) a) Define Ion exchange chromatography. What is the principle behind

it? List out the applications of ion exchange chromatography. [8]

b) Explain chromatofocussing in detail. [8]

OR

Q6) What is HIC (Hydrophobic interaction chromatography) explain it in detail.

[16]

SECTION - II

Q7) Explain instrumentation of HPLC with following parts : [18]

a) Pumps. b) Degasser.

c) Mixer. d) Guard column.

e) Column. f) Detector.

OR

Q8) Explain in detail gas chromatography with a neat sketch. Describe the

concept of chromatogram and terminologies used to explain it. [18]

Q9) Write short notes on (Any 2, 8 marks each) : [16]

a) Molecular sieves.

b) SFE.

c) Aqueous two phase system.

d) Precipitation.

Q10)How downstream processing techniques are applied to following bio-

products? Explain two of them with case studies. (8 marks each) [16]

a) Peptide Antibiotics.

b) Beer.

c) Butanol.

d) Microbial Polysaccharides.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-614

B.E. (Biotechnology)

ENVIRONMENTAL BIOTECHNOLOGY

(2008 Pattern) (415461) (Elective - I) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
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3) Neat diagrams must be drawn wherever necessary.
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[4064]-616

B.E. (Biotechnology)

Bio-Therapeutics Technology

(2008 Pattern) (415461) (Sem. - I) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
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[4064]-164
B.E. (Printing)

ELECTRONIC IMAGE SETTING
(2003 Course) (Sem. - I) (408285)

Time : 3 Hours] [Max. Marks : 100
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3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
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SECTION - I
Q1) a) Explain how architectural planning principles are use full in designing

any structure. [9]
b) What are factors in architecture? [8]

OR

Q2) a) State the details of gothic & Renaissance architecture. [9]
b) Giving suitable examples explain ‘A structure depicts qualities of

architecture’. [8]

Q3) a) Explain the importance of Neighbourhood concept in urban design. [9]
b) Write a short notes on any two. [8]

i) Work of Ebenza Haward.
ii) Garden city giving examples.
iii) T.P.Schemes.

OR
Q4) a) What planning aspect are deal with Neighbourhood? [9]

b) Establish the relation within connectivity matrix and planning. [8]

Q5) a) How infrastructure is supported through UDPFI? [8]
b) Describe the aims, objective and contents of MRTP Act. [8]

OR

       P.T.O.
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Q6) a) Explain in detail ULC Act. [8]
b) Define D.P and mention the surveys & aspect of D.P. [8]

SECTION - II
Q7) a) Describe in details the different landscaping elements. [9]

b) What is the concept of soft & hard landscape? [8]
OR

Q8) a) What is landscape design? Explain with sketches the various aspects of
landscape planning. [9]

b) Write short note on : Soft landscape, Elements of landscape. [8]

Q9) a) Explain in details how will you carry out a traffic & transportation survey
for D.P. [8]

b) Which factors will you consider for the drainage system of a new town?
Explain. [9]

OR

Q10)a) Write a note on Demographic survey. [8]
b) Which factors will you consider for the water supply scheme of a new

town? Explain. [9]

Q11)a) Describe the roll of GIS, GPS & remote sensing in town planning. [8]
b) What are the applications of Geomatics in traffic & transportation. [8]

OR

Q12)Write short note on: [16]
a) Use of GPS in transportation.
b) GPS segments.
c) Remote sensing.
d) Applications of GIS in town planning.

( ( (



SECTION - I
Q1) a) Explain anchor type & propeller type of agitators, their functioning &

applications. [6]
b) A jacketed agitated reactor consists of a vertical cylinder 1.2 m in diameter

with a hemispherical base & flanged flat top. Jacket is fitted to the cylindrical
section only and extends to a height of 0.9 m. spacing between the jacket
& vessel wall is 75 mm. The jacket is fitted with a spiral baffle. The pitch
between the spirals is 200 mm. The jacket is used to cool the reactor
contents with chilled water at 10ºC @ 32,500 kg/h. Exit temperature of
water is 20ºC Estimate the heat transfer coefficient at the outside wall of
the reactor and pressure drop in the jacket [jf = 3.2 × 10–3] [10]

OR

Q2) a) What parameters should be considered for agitator selection. [6]
b) Design a jacketed vessel with the following specifications; [10]

Vessel internal diameter = 2120 mm
Jacket internal diameter = 2320 mm
Jacket length = 2500 mm
Flanged and dished head:
Internal diameter = 2120 mm

       P.T.O.
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Crown radius = 2120 mm
Knuckle radius = 120 mm
Straight flange length = 50 mm
Internal shell pressure = 0.55 N/mm2

Internal Jacket pressure = 0.35 N/mm2

Temperature = 150ºC
Material - open flearth steel (15 - 200ºC)
Allowable stress = 98 N/mm2

Modulus of Elasticity = 190 × 103 N/mm2

poisson’s Ratio = 0.3

Q3) a) Explain the functioning of rotary dryers with application. [8]
b) Boards with dimensions 1m × 1m × 6 mm are dried from both surfaces.

The bone dry density of the board is 250 kg/m3. The boards are dried
with air at 50ºC from 45% to 5% moisture content. The critical moisture
is 22% and the equilibrium moisture is 0.5%. Find the time required for
drying. All moisture contents are on wet basis. [8]

OR
Q4) a) What type of dryer is used when the product required is a powder?

Explain in detail. [8]
b) A material was dried under constant drying conditions and it was found

that 2 hours are required to reduce the free moisture concentration from
20% to 10%. How much longer would be required to reduce the free
moisture to 4%? Assume that no constant rate period is encountered.[8]

Q5) a) Compare between sieve plates and bubble - cap plates. [6]
b) An aqueous stream of acetone is to be distilled in a sieve plate distillation

column. Find the diameter of the column for the following conditions.
Minimum feed rate = 7000 kg/h
Turn down ratio = 70%
molar feed rate = 672.9 kmol/h
Vapour rate at top = 55.5 kmol/h
Vapour rate at bottom = 162.3 kmol/h
Slope of bottom operating line = 5.0
Slope of top operating line = 0.57
Bottom composition = essentially water



At bottom: ρ v = 0.72 kg/m3;

ρ

L = 954 kg/m3.

Liquid surface tension = 57 × 10–3N/m
At top : 

ρ

V = 2.05 kg/m3,

ρ

L = 753 kg/m3

Liquid surface tension = 23 × 10–3 N/m
Take tray spacing = 0.5 m
K1 at bottom = 7.5 × 10–2

K1 at top = 9.0 × 10–2 [12]

OR
Q6) a) Describe the Van Winkle method for predicting plate efficiency. [6]

b) What is down comer back - up? What are the various heads to be
considered while calculating plate pressure drop. [6]

c) What are steps involved in the hydraulic design of the plate? [6]

SECTION - II
Q7) a) Explain the characteristics & functioning of [12]

i) Liquid distributors.
ii) Liquid redistributors.
iii) Supports for packings.
iv) Hold - down plate.

b) What is the significance of mGm/Lm in the design of packed column.[6]
OR

Q8) a) Give the equations and explain all the terms in cornell’s method. [12]
b) What are the effects of liquid maldistribution in packed column? [6]

Q9) a) Design a decanter for separation of oil and water, oil being dispersed
phase.
Oil flow rate = 1100 kg/h
Density of oil = 900 kg/m3

Viscosity = 3 mNs/m2

Water flow rate = 5000 kg/h
Density of water = 1000 kg/m3

Viscosity = 3 mNs/m2

Droplet diameter = 150 

μ

m. [10]
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b) Explain the working of cyclone separator. [6]

OR
Q10)a) Design a separator for the separation of a mixture of steam and water.

Steam : Flow rate = 2100 kg/h
Density = 2.2 kg/m3

Water : Flow rate = 1000 kg/h
Density = 930 kg/m3

Operating pressure = 4 bar [10]
b) What are the safety devices used in pressure vessels to prevent excessive

pressure built - up. [6]

Q11)a) Explain design of pipelines based on fluid dynamic parameter. Give details
of any one case. [8]

b) What are the various types of supports used for piping? [8]
OR

Q12)a) Give the design considerations in condensate pipeline. [8]
b) Water flows through a pipeline @ 1 kg/s., over a distance of 2 km. The

impressed head of water = 9.8 m. What is the diameter of pipeline if

ρ

 = 1000 kg/m3 & 

μ

 = 1 mNs/m2. [8]

( ( (
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SECTION - I
Q1) a) Explain CFD methodology by giving steps in a CFD simulation in an

industrial environment. [8]
b) Derive an equation for conservation of mass in differential form. [10]

OR

Q2) a) Illustrate the use of CFD in any design process by giving any one example.
[8]

b) Explain models of flow using control volume & state what are
conservation & non - conservation form of equation. [10]

Q3) a) What is a difference expression? Obtain central difference expression of
second order for a variable 4 on a grid using Taylor Series. [8]

b) Solve the equation yx
dx
dy

+=  subject to x = 0, y = 1 to find y at x = 0.2

taking h = 0.1 [8]

OR
Q4) a) Explain what is a consistant partial differential equation. What is advantage

of a consistant equations. [8]
b) Discuss advantages & disadvantages of explicit and implicit approach. [8]
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Q5) a) What is “transformation” in grid generation? Explain its need with the
help of physical & computational plane. [8]

b) What is adaptive grid? What are its advantages. [8]

OR
Q6) a) Discuss modern development in grid generation and the un structured

grids. [8]
b) List any two types of errors encountered in numerical methods & indicate

how the error occer. [8]

SECTION - II
Q7) a) What are stability requirements? Explain it with CFL conditions. [10]

b) What is artificial viscosity? Discuss how it affects the solution. [8]
OR

Q8) a) Explain Lax - Wendroff technique. [10]
b) Develop the solution algorithm for one dimensional transient heat

conduction problem based on explicit scheme. [8]

Q9) a) Outline the MAC algorithm for fluid flow solution. [8]
b) List the full procedure for the solution of blasius equation using shooting

method. [8]

OR

Q10)a) Give details of SIMPLE algorithm. [8]
b) Write  Navier - stokes equation for incompressible flow & explain each

term. [8]

Q11)a) Give advantages & disadvantages of finite volume method. [6]
b) Derive momentum equation with infinitesimally small element fixed in

space. [10]
OR

Q12)Write short note on any 2 of the below: [16]
a) Finite volume method.
b) Integral verses differential form of equations.
c) Use of CFD in civil engineering applications.
d) Errors in CFD.

( ( (



SECTION - I
Q1) a) A system of spring is shown in the fig. Determine the overall stiffness

matrix and deflection of each spring. [8]

b) Explain the following methods for finding an approximate solution to the
engineering problems: [8]
i) Rayleigh-Ritz ii) Galerkin

OR

Q2) a) Explain following methods of analysis: [8]
i) Finite Difference Method
ii) Finite Element Method.
iii) Finite Volume Method

b) What do you mean by FEM errors? Explain various sources of errors.[8]

       P.T.O.
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Q3) a) The 1-D element has a length of 200 mm. The temperature at nodes 1
and 2 are 100ºC and 40ºC respectively. Evaluate the shape function
associated with nodes 1 and 2, if the temperature is to be estimated at
point P with in the element, situated at 150 mm from node. Also calculate
temperature at point P. [6]

b) State the properties of the global stiffness matrix. [5]
c) What is the significance of shape function? Obtain the shape functions,

in terms of natural coordinates, for the two - noded 1 - D element. [5]
OR

Q4) a) A stepped steel bar of 5 m length and square cross section is suspended
vertically at rigid support. The cross section is 100 × 100 mm for upper
4 m length and 50 × 50 mm for lower 1 m length. The two sections are
coaxial. The modulus of elasticity for steel is 210 × 103 N/mm2, while
the specific gravity is 8. The load acting on the bar is only its self -
weight. Model the bar with two linear spar elements and determine: [10]
i) the global stiffness matrix ii) the nodal displacement
iii) the stress in each element iv) the reaction force at support

b) Derive an expression for element stiffness matrix of two nodded truss
element. [6]

Q5) a) Explain, with suitable examples, the plane stress and plane strain condition.
[6]

b) Explain shape function of CST element. Also explain the physical
representation by area coordinates. [6]

c) Discuss the problem Modeling and Boundary Conditions for the following
cases: [6]
i) A cylinder of infinite length subjected to external pressure.
ii) Belleville  spring.

OR
Q6) a) A CST element is defined by nodes at I (50, 60), J (150, 90), and

K (100, 140) and the displacements at these nodes are (0.1, 0.5),
(0.6, 0.5) and (0.4, 0.3) respectively. Determine the displacement, the
natural coordinates and the shape function at point P (100, 90) within the
element. [6]

b) What is an isoparametric element? Explain with suitable example. [6]
c) Write a short note on CST element defects. [6]



SECTION - II
Q7) a) The beam of 6m length is fixed at each end. A downward force of 10 kN

and moment of 20 kN-m (ccw) act at the center of the beam. Let E = 210
GPa and I = 4 × 10–4 m4 throughout the beam. Determine the displacement
and rotation under applied loads. [10]

b) Write a short note on Potential energy approach to derive Beam Element
equations. [6]

OR
Q8) a) Drive stiffness matrix for two - dimensional arbitrarily oriented beam

element. [8]
b) Explain Beam Stiffness Matrix based on Timoshenko beam theory. [8]

Q9) a) Formulate the one - dimensional heat transfer equations using a veriational
method. [10]

b) Write a short note on 2-D element used for heat transfer problem. [6]

OR
Q10)a) Write a short note on Line or Point Sources in heat transfer problems.[6]

b) An insulated circular fin has cross sectional area A = 0.1 m2 and length
L = 0.4m. The left end has a constant temperature of 100ºC. A positive
heat flux of  q = 5000 W/mm2 acts on the right end. Let KXX = 6W/
(m–ºC). Determine the temperature at L/4, L/2, 3L/4 and L. [10]

Q11)a) What is model analysis? What are mode shapes? [6]
b) How to decide finite element density for vibration and acoustic analysis?[6]
c) What is difference between static, dynamic and fatigue analysis? [6]

OR

Q12)a) Write a short note on NVH analysis. [6]
b) Write a short note on Automatic and Semi - automatic mesh generation

with an illustrative example. [6]
c) What is difference between time domain and frequency domain? [6]

( ( (
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SECTION - I
Q1) a) What are the different types of jackets? Explain their features. [6]

b) A reactor has a diameter of 1.2 m and is fitted with an agitator of diameter
0.35 m rotating at 2.5 rps. The temperature is maintained at 305 K by
circulating cooling water through a stainless steel helical coil of 0.8 m
diam. The flow rate of cooling water is 0.5 kg/S and the I.D. of coil pipe
is 25 mm & O.D is 28 mm. Calculate the overall heat transfer coefficient.
Data: Water mean temperature of water = 290K Thermal conductivity =
0.59 W/mk, Cp = 4.18 kJ/kgK. Viscosity = 1.08 mNs/m2, ρ  = 998 kg/m3.
Thermal conductivity of stainless Steel = 15.9 J/S m.k.
Dirt resistance at inside & outside surfaces are 0.0002 & 0.0004 m2 k/W
respectively. [10]

OR
Q2) a) What is the function of stiffening rings? [6]

b) A pitched blade turbine impeller running at 90 rpm is used for agitating
5000 litres of liquid with a density of 900 kg/m3 and viscosity of 100 cp.
The tank diameter is 1m and the ratio of agitator diameter to tank diameter
is 0.4. Find the power required for mixing. [8]

NRe 1000 2000 3000 4000
NP.  1.1  1.2  1.3  1.4

c) What is the function of diffuser ring in an agitator. [2]
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Q3) a) Give equations for downcorner back-up and plate pressure drop (in
terms of head) & explain all the terms. [6]

b) Find the diameter of the plate column for the following: [12]
System : Acetone - water distilled to recover a cetone.
Minimum feed rate to the column = 9100 kg/h
Turn down ratio = 70%
Molar feed rate = 673 kmol/h
No.of ideal stages = 16
Slope of bottom operating line = 5.0
Slope of top operating line = 0.57
Top composition = 94 mol%acetone
Bottom composition = essentially water
Reflux ratio = 1.35
Vapour rate at the top = 55.5 kmol/h.

Vapour rate at the bottom = 162.3 kmol/h.

At the bottom 

ρ

V = 0.73 kg/m3

ρ

L = 954 kg/m3

Bottom pressure = 1.26 bar
Liquid surface tension = 57 × 10–3 N/m
At the top : 

ρv = 2.05 kg/m3

ρ
L = 754 kg/m3,

Pressure = 1 bar,
Surface tension = 23 × 10–3 N/m
Assume tray spacing = 0.5m
K1 bottom = 7.5 × 102,
K1 top = 9 × 102

OR
Q4) a) Explain the AICHE method. What factors affect efficiency? [8]

b) A mixture of benzene and tolerance containing 50 mol% benzene is to be
continuously distilled in a plate column, to give distillate containing 90
mol% benzene and bottom product containing 90 mol % tolerance. The
feed enters the column @10,000 kg/day. The relative volatility is 2.28
and the reflux ratio is 1.5 times the minimum. If the overall plate efficiency
is 0.75 calculate the actual number of plates required. Find the column
height if plate spacing in 450 mm. [10]



Q5) a) Estimate HOG using cornell’s method.
Data: DL = 1.9 × 10–9 m2/s;
DV = 1.6 × 10–5 m2/s

μ

V = 0.015 × 10–3 Ns/m2.
LW* = 16 kg/s.m2; K3 (60% flooding) = 0.85,

ψ

h = 80, 

φ

n = 0.1 NOG = 8;

ρ

v = 1.3 kg/m3, Mavg = 29, 

ρ

L = 998 kg/m3, DC = 1.5m.
The liquid phase is assumed to have water - like properties. [8]

b) Write in short about [8]
i) Installation of packing
ii) Liquid hold - up and
iii) Wetting rates.

OR
Q6) a) Calculate the column diameter for a packed column using the following

data:
Gas flow rate = 4500 kg/h.

m

m

L
mG

0.5 0.6 0.7 0.8  0.9 1.0

NOG 4.8 5.2 6.5   8 10.8  19

FP = 170 m–1  μ L = 1 × 10–3 Ns/m2

Operating temperature = 25ºC. K4 at operating pressure drop of 20 mm
of H2O/m of packing = 0.35
At flooding K4 = 0.8
Assume gas properties same as air & liquid properties same as water.[10]

b) What are liquid distributors, their types & function? [6]

SECTION - II
Q7) a) Explain the three methods for gas liquid separations. [8]

b) Write about safety valves used in process industry. [8]
OR

Q8) a) Design decanter giving piping arrangement for the following system.
Disperse phase - flow rate = 900 kg/h, 

ρ

d = 850 kg/m3, 

μ

d 3 mNs/m2
.

Continuous phase - flow rate = 4500 kg/h

ρ

C = 995 kg/m3, 

μ

C = 1 mNs/m2 [10]
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b) Explain functioning of cyclone separators & their general design
procedure. [6]

Q9) a) Explain water hammer, its disadvantages and computation. [6]
b) Explain thrust is pipelines. [4]
c) Write the equations & design considerations for natural gas pipe line.[8]

OR
Q10)a) Explain the Hardy Cross methods for network analysis. [8]

b) Water is transported through a steel pipe 2 km long @ 2.5 kg/S. The
pressure drop across the pipe is 50 kN/m2. Find the diameter of the
pipeline. Roughness of steel pipe = 4.1 × 10–5, density of water = 1000
kg / m3, Viscosity of water = 0.8 × 10–3 Ns/m2. [10]

Q11)a) Give the classification of gaskets and explain each type. [8]
b) What are codes & standards? How are they used. [8]

OR

Q12)a) How is material selection done for any piping system? [8]
b) With the help of an example explain and show what details are given in

any standard for a pipe fitting. [8]

( ( (

[4064]-533                                       4



SECTION - I
Q1) a) Write down general structure of monosaccharids and their function? [6]

b) Explain the role of DNA in cell life cycle. [6]
c) Discuss the concept of Biorefinary? [6]

OR

Q2) a) Explain structure and functions of biomembranes? [6]
b) Write short notes on following (Any three) [12]

i) Amino acid building blocks and polypeptides.
ii) Proteins and their diverse biological applications.
iii) Cell fractionation.
iv) Osmoregulations interacting toxins.

Q3) Explain the manufacturing process for [16]
a) wine and b) vinegar

OR
Q4) Explain the manufacturing process for [16]

a) vitamin A and b) citric acid

Q5) a) The following data were used obtained for an enzyme - catalyzed reaction.
Determine Vmax and Km. The initial rate data is as follows: [12]

       P.T.O.
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S(mol/1) 5×10–4 2×10–4 6×10–5 4×10–5 3×10–5 2×10–5 1.6×10–5  1.0×10–5 8×10–6

γ
(

μ

mol/min)   125   125   121   111  96.5  62.5  42.7 13.9   7.5

Do these data fit into Michaelis - Menten kinetics? If not what kind of rate
expression would you suggest? Use graphical method.
b) Discuss the effect of immobilization on rate of enzyme catalyzed reactions?

[4]

OR
Q6) An enzyme was assayed at an initial substrate concentration of 10–5 M. The

Km for the substrate is 2 × 10–5 M. At the end of 1 min, 2% of the substrate
has been converted to the product. [16]
a) What percent of the substrate will be converted to the product at the end

of 3 min? What would be the product and substrate concentrations after
3 min?

b) If the initial substrate concentration were 10–6 M, what percent of the
substrate will be converted to the product after 3 min?

c) What is the maximum attainable velocity ‘Vmax’ with the enzyme
concentration used?

d) At about what substrate concentration will ‘Vmax’ be observed?
SECTION - II

Q7) a) Explain the kinetic implications of endogenous and Maintenance
metabolism? [10]

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

Q8) a) Derive design equation for CSTR for continuous cultivation of cells and
also explain Monod kinetics? [10]

b) Explain the ideal reactors used in kinetics of substrate utilization? [8]

Q9) a) Explain practical operating boundaries for aerated and agitated fermentors
with the help of figure? [8]

b) How Oxygen transfer rates are determined and explain measurement of
K1a' using gas liquid reactions? [8]

OR



Q10)a) Explain advantages and applications of immobilized biocatalysts with
suitable example? [8]

b) Discuss and compare mechanically agitated contactor and bubble column
reactor as fermentor? [8]

Q11)a) Explain various types of chromatography techniques used in bioprocess?
[8]

b) Discuss solvent extraction with examples used in bioseparations? [8]
OR

Q12)Write short notes on: [16]
a) Bioprocess economics.
b) Electro dialysis.
c) Electrophoresis.
d) Ultra - filtration.

( ( (
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SECTION - I
Q1) Write on the following in brief: [18]

a) Rational Unified Process.
b) Platform specific model (Hint Java).
c) Usecases.
d) Information hiding.
e) Changing Requirements.
f) UML version 1.4.

OR

Q2) a) Write short Notes on UML stereotypes.
b) Write short Notes on UML.
c) Write short notes on new features of UML 2.0

[18]

Q3) a) Compare and contrast CLASSES AND OBJECTS. [4]
b) What is reverse engineering? Illustrate. [4]
c) Give an example EMBEDDED application. How is a deployment diagram

useful to describe embedded applications. [4]
d) What are Artifacts (Hint: deployment diagram) [4]

OR

       P.T.O.
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Q4) a) How are software components useful. Consider a college library system?
Define its scope. Identify and describe a few components and interfaces
for above system. [8]

b) Explain the following concepts with examples briefly. [8]
i) packages.
ii) relationships in package diagrams.

Q5) a) Write short Notes on constraints in UML (with examples) [6]
b) Why does one model, explain with good examples. [6]
c) Why is UML so popular. [4]

OR
Q6) a) Consider software for editing, printing a LETTER. (Hint like Microsoft

word). Draw a use case diagram for above system using full UML notation
for use case diagrams. [6]

b) What do you understand by the following stereotypes. [6]
i) INCLUDES in usecase diagrams.
ii) dependency (in class diagrams).

c) What are behavioral? Diagrams, give examples (names) [4]

SECTION - II
Q7) a) Draw a class diagram for a MUSIC SHOPEE system. Make suitable

assumptions about scope and working of your shop (write down the
scope too)
The shop sells audio and MP3 CDs, DVDs. The search can be made on
various aspects like singer, music director etc. The buying transaction is
recorded.
The payment is accepted in cash against the bill. Your class diagram
must show relevant attributes, methods, relationships. [10]

b) How do you show a Class with attributes, methods, responsibilities in a
class diagram, give an appropriate example, and give Notation in UML.[4]

c) How do you implement a CLASS with attributes, methods in C++. [4]
OR

Q8) a) What are attributes and how to model them in detail in classdiagram.[4]
b) What do you understand by the concept of composite structure diagram.[4]
c) Draw a class diagram for system described here. Make suitable

assumptions about the scope. The restaurant serves only south Indian
dishes. There is a standard menu and additional daily items may be
announced too. The tables can be reserved in advance. The order is
taken by waiter and bill is paid in cash only.  And draw classes, attributes,
operations, and relationships between Classes. Show which classes are
entity, controller, GUI classes. [10]



Q9) a) Can an activity diagram be drawn to represent a system process? Justify
your answer. Draw an ACTIVITY diagram for a system process to admit
a student in a typical junior college and optionally to admit to college
hostel and college gym. Make suitable assumptions about the scope.[10]

b) Compare “join and merge” versus “fork and join” with a good example.
[6]

OR
Q10)Draw neat fragments on one of the (/interaction overview / state / activity)

diagrams to represent the following. Explain the concept too. [16]
a) states and transitions.
b) Activity and sub activities.
c) interruptible region.
d) Precondition and post condition in an activity diagram.

Q11)In the context of Interaction diagrams show how to model the following
concepts with appropriate examples. [16]
a) An OPT frame.
b) A loop.
c) synchronous message and return message.
d) recursion.

OR

Q12)a) Consider a Use Case “Issue a DVD” in a movie rental shop. The movies
can be searched optionally. Then one or more DVDs can be rented. The
membership validity must be checked before issuing. The confirmation
receipt with details like return date must be printed as well as shown on
SCREEN. Please make additional assumptions if relevant and appropriate.
Identify classes, actors and model a SEQUENCE diagram for above
system with best use of UML Notation. [8]

b) Draw a simple COMMUNICATION diagram fragment to show objects
and messages and actors. [4]

c) In the context of interaction diagrams with examples: explain the concept
of [4]
i) life line.
ii) frames.

( ( (
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SECTION - I

Q1) a) What is bootstrapping process in compiler design? How does it related

to the cross compilers? [6]

b) Explain in detail the process of compilation. Explain the output of each

phase for the following statement

T1 = T2 * T3 + 2*6.3 + 2*T2. [10]

OR

Q2) a) Explain various compiler construction tools for the compiler design.[4]

b) Explain in detail the various phases of a compiler, describe the output

for the following expression after each phase. Considering and without

considering the precedence and associativity of operators.

a = b * c + c * b.  [12]

Q3) a) Write LEX input specification that will produce a program that capitalizes

all comments in a C program.  [6]

b) Write regular definitions for the following languages [10]

i) All the strings of lowercase letters that either begin or end in ‘a’ (or

both).

ii) All strings of digits that contain no leading zeroes.

iii) All strings of digit that represents even numbers.

iv) All string of a’s and b’s that contain exactly as many a’s as b’s.

OR

Total No. of Questions : 12] [Total No. of Pages : 6
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Q4) a) In a string of length n, how many of the following are there? [6]

i) Prefixes.

ii) Suffixes.

iii) Substrings.

iv) Proper prefixes.

v) Subsequences.

b) Specify the lexical form (regular definition and DFA) of numerical

constants, identifiers and keywords in the ‘C’ programming language.[10]

Q5) a) Every SLR(1) grammar is unambiguous. [10]

But for the following unambiguous grammar prove that it is not SLR(1)

S → L = R

S → R

L → *R

L → id

R → L

b) Consider the grammar

S → (L) / a

L → L, S / S

i) What are the terminal, nonterminal and start symbol.

ii) Find the parse trees for (a, a), and (a, (a, a)).

iii) Construct leftmost derivation for (a, a) and (a, (a, a)).

iv) Construct rightmost derivation for (a, a) and (a, (a, a)). [8]

OR

Q6) a) Construct shift reduce parser for the grammar

S → aABe

A → Abc / b

B → d

Show the shift reduce action for ‘abbcde’. [10]

b) Consider the grammar [8]

S → aSbS / bSaS / €
i) Show that this grammar is ambiguous.

ii) What language this grammar generates.

iii) Construct the rightmost derivation for ‘abab’

iv) Construct the parse tree for ‘abab’.



SECTION - II

Q7) a) What are the steps will be followed at caller and callee for creation of

activation record when we call the function and when we return the value

from function? Explain with following example.

#include<stdio.h>

int x, y;

int gcd(int u, int v)

{

If(v==0) return u;

Else return gcd(v, u%v);

}

Main()

{

Scanf(“%d%d”,&x,&y);

Printf(“”%d\n”,gcd(x,y));

Return 0; } [12]

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

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

OR

Q8) a) What is syntax directed translation and syntax directed definition? How

inherited attributes and synthesized attributes help for syntax directed

definition and translation. [6]

b) Give the output of the following program using the following parameter

passing methods. [12]

i) Pass by value

ii) Pass by reference

iii) Pass by name

iv) Pass by value result.

#include<stdio.h>

int i = 0;

Void p(int x, int y)

{

x + = 1;

i + = 1;

y + = 1;

}

[4064]-254 3



Main()

{

int a[2] = {1, 1}

p(a[i], a[i]);

printf(“%d %d\n”, a[0], a[1]);

Return 0;

}

Q9) a) Consider the following code that produces a 10*10 identity matrix.[12]

for (i=1; i=10; i++)

{

for (j=1; j=10; j++)

{

A[i, j] = 0;

} }

for (i=1; i=10; i++)

{

A[i, i]=1;

}

Construct the

i) Three address code.

ii) Basic blocks.

iii) Flow graph.

b) How do we represent the type expression and check the equivalence of

two type expression given? [4]

OR

Q10) a) Generate the code for following C program. [12]

main()

{

int i;

int a[10];

while(i<=10)

a[i] = 0;

}

b) What is type systems and type checking? What are the type checking

functions? [4]

[4064]-254 4



Q11) a) Consider the following code that produces a 10*10 identity matrix.[10]

for (i=1; i=10;i++)

{

for(j=1;j=10;j++)

{

A[i,j]=0;

}}

for(i=1;i=10;i++)

{

A[i,i]=1;

}

What kind of code optimization can you suggest for the above code

apply the same on the given code?

b) Explain the following concerns related to code optimization [6]

i) Instruction selection.

ii) Copy propagation.

iii) Constant propagation.

OR

Q12) a) Perform the following the code fragment given below. [10]

for(i=1;i=n;i++)

{

for(j=1;j=n;j++)

{

C[i,j]=0;

}}

for(i=1;i=n;i++)

 {

  for(j=1;j=n;j++)

  {

   For(k=1;k=n;k++)

{

  C[i,j]=C[i,j] + A[i, k]*B[k,j];

} } }

[4064]-254 5



i) Partition into basic block

ii) Find loops in basic block

iii) Move the loop invariants outside the loop.

b) Explain the following concerns related to code optimization [6]

i) Register allocation.

ii) Evaluation order.

iii) Algebraic transformations.

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

[4064] - 408
B.E. (Civil)

ADVANCED GEOTECHNICAL ENGINEERING
(2008 Course) (New) (Elective - I) (401004(E)) (Sem. - I)

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

1) Answer 3 questions from Section - I and 3 questions from Section - II.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Your answers will be valued as a whole.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) Explain the following :

a) Textural classification. [4]
b) HRB classification. [4]
c) USCS classification. [4]
d) Clay minerals. [4]

OR

Q2) a) The following data on consistency limits are available for two soils

A & B.

Soil ‘A’ Soil ‘B’

i) Plastic lt. 16% 19%

ii) Liquid lt. 30% 52%

iii) Flow Index 11 0.6

iv) Nat. water content 32% 40%

Find out of ‘A’ & ‘B’, which soil is,

A) More plastic.

B) Better foundation material.

C) Better shear strength.

D) Toughness Index. [6]
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b) A soil sample from a foundation site has following data,

i) Total mass of soil sieved = 200 gms,

ii) Cumulative mass retained on 4mm sieve = 30 gms,

iii) ........ ,, ............... 75 μ sieve = 150 gms,

iv) D10 = 0.07 mm, D30 = 0.12 mm, D60 = 1.95 mm,

v) Zh = 38%, Ph = 28%,

Classify the soil according to USCS & comment on the suitability of

soil for foundations. [6]
c) Explain the role of ‘Montmorillonite’ in geotechnical engg. [4]

Q3) a) A retaining wall 4m high, with a vertical back supports a back fill with

horizontal ground surface, the soil has following properties, [9]

i) γ = 18 kN/m3 ii) φ = 35° iii) δ = 20° (Angle of wall friction)

A footing, running parallel, to the retaining wall & carrying a load

intensity of 18 kN/m, is to be constructed, Find the safe distance of the

footing from the face of the wall so that there is no increase in lateral

pressure on the wall, due to the load of the footing.

b) Design a gravity retaining wall, 5m. High with vertical back to retain a

dry sand with γ = 18 kN/m3 & φ = 30°. Find also the FOS against

sliding assuming μ betn base of wall & the foundation soil at 30°. The

wall is to be 1m at the top & to be constructed with concrete having

γ = 22 kN/m3. Use Rankine’s theory. [9]

OR

Q4) a) Explain steps for ‘Poncelet’s construction’, for active earth pressure.[6]

b) Derive the expression for ‘K
o
’. [6]

c) Explain the following. [6]

i) Cantilever sheet pile design.

ii) Design of bracings for open cut.

Q5) a) Explain types & functions of geosynthetics. [5]

b) Discuss the applications of geosynthetics in geoenvironment. [5]

c) Discuss ‘Binquette & lee’ theory for reinforced soil foundation. [6]
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OR

Q6) a) Explain the properties & functional requirement of geogrid. [5]

b) Discuss the steps for construction of reinforced embankment. [5]

c) What is ‘soil nailing’? Under which situations it’s applicable? [6]

 SECTION - II

Q7) Explain the following :

a) Soil as a mass spring system. [4]

b) Barken’s method. [4]

c) Pauw’s Analysis. [4]

d) Elastic half space method. [4]

OR

Q8) a) Resonance occurred at a frequency of 22 cycles per second in a vertical

vibration test of a block / mx / mx/ m. Determine C
u
 of the soil, if the

weight of the oscillator is 65 kg & the force produced by it at 12

cycles/sec is 100 kg. [8]

b) A machine having a total weight of 20,000 kN has an unbalance such

that it’s subjected to a force of magnitude 5,000 kN at a frequency of

600 rpm. What should be the spring constant for the supporting springs

if the max, force transmitted into the foundation due to the machine is

to be 500 kN? Neglect Damping. [8]

Q9) Explain the following :

a) Compaction Piles. [4]

b) Sand drains. [4]

c) Grouting. [4]

d) Vibroflotation. [4]

OR



Q10)a) Explain the steps for design of sand drains with soil, [8]

i) Isotropic case.

ii) Anisotropic case.

b) Explain the steps for vibroflotation with inserting reinf, upto freezing

of soil, with neat sketches. [8]

Q11)Discuss the following,

a) Rheology & Rheological models. [5]

b) Compound Rheological models. [5]

c) Viscous models with spring & dashpot. [4]

d) Creep. [4]

OR

Q12)a) Discuss the basic & composite Rheological models. [6]

b) Explain ‘Secondary Consolidation’. [6]

c) Discuss the ‘creep’ by giving suitable example. [6]
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SECTION - I
Q1) a) Define a microwave T junction. Explain why the E-H phase Tee reffered

to as a Magic Tee. [4]
b) Explain the action of Isulators, gyrators and circulators using ferrites.

Mention Applications. [8]
c) An air filled rectangular waveguide of inside dimensions 6 × 3 cm operates

in TE10 mode.
i) Find the cutoff frequency.
ii) Determine the guided wavelength at the same frequency. [6]

OR
Q2) a) Explain Reflex Klystron with its operating characteristics. [8]

b) How is bunching achieved in Cavity Magnetron? Explain the phase
focusing effect. [8]

c) Define ‘Group Velocity’ [2]

Q3) a) Explain principle of operation of Tunnel diode and also comment on
V-I characteristics. [8]

b) A GaAs ‘device has a thickness of 0.45 μm and doping concentration
Nd = 5 × 1017 cm–3. Relative dielectric constant 

∈

r = 13.10. Calculate
pinch-off voltage. [8]

OR
Q4) a) Discuss the difference between transferred electron devices and avalanche

transit time devices. [8]
b) With a neat diagram explain MESFET. [8]

       P.T.O.

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

[4064] - 108
B.E. (Electronics)

ADVANCED COMMUNICATION ENGINEERING
(Sem. - I) (Elective -  I) (2003 Course) (404205)

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.
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Q5) a) Classify Radar Systems and explain indetail one of the systems. [8]
b) Derive the expression for free space Radar range. [8]

OR
Q6) a) What are the basic differences between a search radar and tracking radar?

Discuss various scanning techniques and tracking mechanisms. [8]
b) Explain A-scope and PPI displays with reference to radars. What are

their limitations? [8]

SECTION - II
Q7) a) Explain principle, concept and applications of an OTDR for optical fiber

communication. [8]
b) Calculate Numerical Aperture of a step index fiber having n1 = 1.46 and

n2 = 1.44. What is maximum entrance angle of this fiber if other medium
is air with n0 = 1.00? [6]

c) What is dispersion? Explain intermodal dispersion and intramodal.
Dispersion. [4]

OR
Q8) a) Describe Block diagram of OFC link. [4]

b) What is Link - Budget in an OFC? [6]
c) Explain different types of bending effects in an optical fiber. [8]

Q9) a) Draw and explain Functional architecture. of GSM. [8]
b) Compare TDM, CDMA and WCDMA. [8]

OR
Q10)a) Describe different types of Hand-offs in a mobile communication. [8]

b) Explain OFDM in detail and its advantages over other systems. [8]

Q11)a) For an Geo station any satellite. What are the specifications? Discuss
advantages & limitations of the system. [8]

b) For a c-band satellite (Down link freq 4 GHz) has a diameter of about
3.6 meter and an efficiency of 6090. Calculate its gain and beam width.[8]

OR

Q12)a) Explain satellite constellations in detail with suitable diagram. [8]
b) How the spectrum issues are handed to have optimum utilization? [8]

( ( (



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

[4064]-485

B.E. (Electronics)

ROBOTICS AND AUTOMATION

(404204 (D)) (2008 Pattern) (Sem. - I) (Elective - II)

Time : 3 Hours] [Max. Marks : 100
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3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 4

[4064]-12
B.E. (Civil)

ADVANCED CONCRETE TECHNOLOGY
(401007) (2003 Course) (Elective - II) (Sem. - II)

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

1) Answer any 3 questions from each section.
2) 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

& Q.No.7 or Q.No.8, Q.No.9 or Q.No.10, Q.No.11 or Q.No.12  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) Your answers will be valued as a whole.
7) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain the process hydration of cement. [6]
b) Draw and Explain the use of grading curves of aggregate. [6]
c) Explain the term [6]

• Gel space ratio.
• Maturity concept for concrete.

OR

Q2) a) Explain determination of specific surface area of cement by blain
permeability apparatus method. [6]

b) Explain properties of aggregate to be used for the preparation of concrete
mix. [6]

c) Explain with charts, the relation between bond strength of concrete
and fineness of cement. [6]

Q3) a) Name and explain the any two types of concrete based on waste material

stating their use. [8]
b) Describe gap graded concrete and no fines concrete. [8]

OR
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Q4) a) Explain any two types of super - plasticizers with reference to following:
i) Their nature. [8]
ii) Its effect on production of cement.
iii) Its effect on workability.
iv) Its dosage.

b) Explain the following : [8]
• sulphur concrete and sulphur infiltrated concrete.
• high strength concrete, high performance concrete.

Q5) a) Design the fly ash cement concrete mix for M50 for following data
using IS method. Slump - 30 to 40 mm.  [12]
Maximum size of aggregate 12mm and 20 mm,
Fine aggregate - confirm to Zone - II.
Specific gravity of OPC is 3.15 and that of aggregates is 2.7.
Exposure - severe,
Assume suitable data if required.

b) Explain infra - red thermo - graphy test of non destructive test of harden
concrete. [4]

OR

Q6) a) Design a no fine concrete mix of grade M20 by DOE method for
following data. [12]
Slump - 10 - 30 mm.
Maximum size of coarse aggregate - 10mm
Fine aggregates confirm to Zone - II
Specific gravity of OPC - 3.15 and that aggregates - 2.7.
Exposure - moderate, Assume suitable data if required.

b) Explain the curing by autoclaving. [4]

SECTION - II

Q7) a) Explain the historical development of FRC from its inception. [6]
b) Explain the tensile behavior of fibre cement composites. [6]
c) Explain the major parameter and its effect on the fiber interaction with

homogeneous uncracked matrix for axial stress and shear stress. [6]
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OR

Q8) a) Explain the major parameter affecting fiber interaction with

homogeneous cracked matrix with axial stress and shear stress. [6]

b) Explain the bending behavior of fiber cement composites. [6]

c) Compare naturally and artificially occurring fibers in view of their

availability, properties and use. [6]

Q9) a) Explain the behavior of SFRC and GFRC under compression, tension

and flexure. [8]

b) Explain the materials, casting, testing and properties of GFRC and

SFRC. [8]

OR

Q10)a) Explain the behavior of SIFCON material under compression, tension

and flexure. [8]

b) Explain the techniques for toughness measurement for FRC. [8]

Q11)a) ������	� 
����
����� ��� �	��
����� ������
� ��	���
����	������� �������
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 � "����
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b) Explain the product ferrocement with reference to following : [6]

i) A material required along with specification.

ii) Analysis and design principals.

iii) Testing methodology required.

iv) Quality control.

OR
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Q12)a) Prepare a technical visit report which you have visited to industrial

precast production unit with respect to [10]
i) Material required with specification.

ii) Analysis and design principles involved.

iii) Manufacturing technology.

iv) Testing method employed.

b) Explain the construction of G+2 building using precast elements. [6]
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-19
B.E. (Civil)

DAMS & HYDRAULIC STRUCTURES
(401008) (2003 Course) (Sem. - II)

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

1) Answer any 3 questions from each section.
2) Answers 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.
8) Answer Q .1 or Q. 2, Q. 3 or Q .4, Q. 5 or Q .6 from Section - I & Q .7 or Q. 8,

Q. 9 or Q .10, Q. 11 or Q. 12  from Section - II.

SECTION - I

Q1) a) Explain the aspects to be taken into consideration while deciding the

type of dam. [8]

b) Explain : [8]

i) Dam Instrumentation.

ii) Strengthening of dam.

OR

Q2) a) How do you classify dams according to : [9]

i) Their use.

ii) Their materials of construction.

iii) Their hydraulic design.

b) Explain : [7]

i) Problems in dam construction.

ii) Ill effects of dam construction.
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Q3) a) Discuss with a neat sketch, the various zones of a dam reservoir. [6]
b) Explain how the earthquake forces are accounted for, in the design of

a gravity dam. [6]
c) Explain - Step by step method of design of a gravity dam. [6]

OR

Q4) a) A gravity dam 61m high has upstream face vertical. The tap width is
6m and the bottom width is 66m. The downstream slope starts 7m.
From the tap centre of drainage gallery is 7m from upstream face of
the dam. Water is retained upto a depth of 56m above the base level
calculate (Donot consider earthquake forces) [12]
i) Maximum vertical stress at the toe & heel of the dam.
ii) Major Principal stress at the toe & heel of the dam.
iii) Shear stress at the toe & heel of the dam.

b) Explain-Method of finding the storage capacity of reservoirs. [6]

Q5) a) Explain-seepage failure in an earth dam. What precautions and remedial
measures would you undertake to control the seepage?  [8]

b) Explain with sketches different types of syphon spillway. When are
they preferred over the other types of spillways? [8]

OR

Q6) a) Determine the factor of safety of the d/s slope during steady seepage.
The earth dam section was drawn to scale of 1cm = 10m & the
following results were obtained, on a slip circle. [8]
Area of N-diagram = 20.55 sq.cm
Area of T-diagram = 10.45 sq.cm
Area of U-diagram = 5.05 sq.cm
Length of arc         = 12cm
Angle of internal friction of dam material = 30°
Cohesion = 16 kN/m2

Unit weight of soil = 20 kN/m2.
b) Write short notes on (any two) : [8]

i) Shaft spillway.
ii) VSBR stilling basin II.
iii) Pore pressure and its significance in design of earth dam.
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SECTION - II

Q7) a) Explain Khosla’s method of independent variables. How do you apply
correction for inclination of floor (slope), thickness of floor and
interference of piles. [10]

b) Explain-Main functions of cross regulator. [6]

OR

Q8) a) ������	�
�����	���������������������������������
���
��������	�����	
������������	��
��	�����
�������������������������
�
�������	
�
���[10]

b) ������	�������������
���������������	����������	�������������	��
��	�[6]

Q9) a) Design a concrete lined channel to carry a discharge of 300 cumecs at
a slope of 1 in 4500. The side slope of the channel may be taken as 1:1
The valve of ‘n’ for lining is 0.01 Assume limiting velocity in the
channel as 2m/s. [6]

b) What is meant by Regime channel. Explain kennedy’s theory of regime
channel. [6]

c) What is meant by Cross Drainage Work? With the help of a diagram
explain level crossing and Inlets-Outlets, type of cross drainage work.[6]

OR

Q10)a) Explain-comparison of Kennedy’s and Lacey’s theories, of design of
channels and improvement over Lacey’s theory. [8]

b) What is meant by canal lining? and what are its advantages? [5]
c) What are the factors which govern the type of cross drainage work.

Sketch typical cross-section of a canal syphon. [5]

Q11)a) Discuss the situations under which a spur is used as a river training
measure. Differentiate between ‘attracting’ and ‘repelling’ spurs
explaining their action in river training. ���

�� ���
�� �� ����
� 	�
�� �	� �	�������	�� ������ ������ �	�� ���
� ���� �
�
����	
����� ���

OR

Q12)a) Explain the use, design & construction of guide bunds. [8]
b) Distinguish between high & low head power development scheme,

with the help of neat sketches. [8]
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-20A
B.E. (Civil)

FOUNDATION ENGINEERING
(401010) (2003 Course) (Sem. - II) (Theory)

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

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

SECTION - I

Q1) a) Explain standard Penetration test. What are the various corrections

applied to observed values? [6]

b) Distinguish between disturbed & undisturbed samples. [6]

c) What are the factors that influence the depth & number of exploratory

holes. [6]

OR

Q2) a) What are the objectives of soil investigation? [6]

b) State various types of soil samplers. What is area ratio? State its

significance. [6]

c) What is meant by geophysical methods of soil exploration? Explain

any one of them with neat sketch. [6]

Q3) a) What is pressure bulb, discuss about it with neat sketch. [4]

b) Explain with sketches spring analogy method of consolidation process.

[6]

c) Define preconsolidation pressure & explain how it is determined. [6]

OR
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Q4) a) Enlist the causes of foundation settlement. [4]
b) Define the terms normal consolidation, over consolidation & under

consolidation pressure in detail. [6]
c) In a consolidation test a fully saturated clay sample was subjected to a

load of 450 kN/m2. After 10 hours the average pore pressure was
found to be 150 kN/m2. Find out the time it will take for 50%
consolidation. [6]

Q5) a) Write Terzaghi’s Bearing capacity equation & explain all the terms in
it. [4]

b) Explain how water table influences the bearing capacity. [4]
c) Explain in brief the plate load test with neat sketch & how the test

results are used to find the bearing capacity of soil. [8]

OR

Q6) a) Explain with sketches types of bearing capacity failures. [6]
b) Explain the concept of floating foundation with a neat sketch. [4]
c) Two load tests were conducted at a site one with a 0.5m square test

plate & the other with a 1.0m square test plate. For a settlement of

25mm, the loads were found to be 60 kN & 180 kN, respectively in

the two tests. Determine the allowable bearing pressure of the sand &

the load which a square footing, 2m × 2m, can carry with the settlement

not exceeding 25 mm. [6]

SECTION - II

Q7) a) Explain in detail with sketches five fold classification of piles
foundation. [6]

b) Explain with a sketch the concept of negative skin friction & state how
would you determine the same in non-cohesive soil. [6]

c) A group of 16 piles of 50 cm diameter is arranged with a center to
center spacing of 1.0m. The piles are 9m long & are embedded in soft
clay with cohesion 30 kN/m2. Bearing resistance may be neglected for
the piles, Adhesion factor is 0.6. Determine the ultimate load capacity
of the pile group. [6]

OR
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Q8) a) ��������	����
�������������
���������	����
�����
������������

��
���	����
�������� [6]

b) ����������������	�������
��
����������	������������������������
�
������(i) Sand blow  (ii) Rectification of tilt. [6]

c) Enlist five important component parts of open caisson & explain with
sketches design considerations involved in them. [6]

Q9) a) Compare in tabular form cantilever & anchored sheet piles on five
different points. [5]

b) Draw in cross-section of braced excavation indicating component parts.
State forces & design principles involved. [5]

c) Derive an expression for depth of embedment of cantilever pile by
making simplified assumptions. [6]

OR

Q10)a) With reference to Black cotton soil explain : [6]
i) Free swell index.
ii) Differential free swell index.
iii) Swelling potential.

b) Explain the construction procedure for under-reamed piles. [6]
c) Enlist typical characteristics of Black cotton soils & give their

approximate values. [4]

Q11)Write detailed notes on any four of following with sketches.[4 marks each]
�� �� ���	��
��
�� !�	�
������	�������
�����
��
��
	� "#���
������� ����
�� $
����������������
� % ��������
������
�	���
����	�������

OR

Q12)Write detailed notes on any four of following with sketches if required.

a) Hazards of mitigation. [4 marks each]
b) Seismic waves.

c) Types of Geosynthetics.

d) Geotextiles in foundations.

e) Geotextiles in embankment.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-23
B.E. (Mechanical)

MECHATRONICS
(402043) (2003 Course) (Sem. - I)

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

1) Answer 3 questions from Section - I and 3 questions from Section - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

SECTION - I

Q1) a) Explain the various elements of Mechatronics system with a suitable

example. [5]

b) Distinguish between the following : [6]

i) Threshold and Resolution.

ii) Sensitivity drift and zero drift.

c) Explain with a neat sketch the working principle of Mcleod gauge.[5]

OR

Q2) a) Explain the various elements of Measurement system with a suitable

example. [5]

b) State the advantages and limitations of Rotameter. [5]

c) Write a short note on : [6]

i) Dead band.

ii) Hysteresis.

Q3) a) Distinguish between total radiation pyrometer and optical pyrometer.[6]

b) State the advantages and limitations of thermocouple. [5]

c) Explain the various types of strain gauges with a neat sketches. [5]

�����������������
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OR

Q4) a) What is a load cell? Draw a neat sketch of strain gauge load cell and

explain the principle of operation. [5]
b) Explain the typical LVDT specifications. [5]
c) Explain with a neat sketch the optical encoders used for measuring

translatory motion. [6]

Q5) a) Derive the equation describing how the temperature indicated by the

thermometer will vary with time when the thermometer is inserted into

a hot liquid.  [6]
b) Distinguish between open loop control system and closed loop control

system with suitable example. [6]
c) Explain the building blocks of fluid system. [6]

OR

Q6) a) ��������	��
��	�
������
����������
��	����
�����������	���������[6]
b) Explain the building blocks of electrical system. [6]
c) Write a short note on : [6]

i) Transfer function.

ii) Feed forward control system.

SECTION - II

Q7) a) Explain dynamic response of second order systems to ramp input. [6]
b) Distinguish between on-off control and PID control. [5]
c) Explain level and temperature switches. [5]

OR

Q8) a) ��������	������
��������������������������������
�����
�����������[5]
b) ���������	������������� [6]

i) Bode plot.

ii) Stability of systems.

c) Explain various control system components. [5]

��������	 �



Q9) a) Explain the various terms related to A/D converter : [6]
i) Conversion time.

ii) Resolution.

iii) Linearity error.

b) Discuss the characteristics of operational amplifier. [4]
c) Write a short note on : [6]

i) Schmitt trigger.

ii) Decade counter.

OR

Q10)a) Explain the various terms related to D/A converter : [8]
i) Full scale output.

ii) Resolution.

iii) Settling time.

iv) Linearity.

b) Explain integrator and differentiator operational amplifier. [8]

Q11)a) Compare relay logic control and PLC. [6]
�� ��������	����������������� � ���

�� ��������������������
������	�����!������������������� ���

�� "#� ��� #$% ���� $%

OR

Q12)a) Explain with a neat diagram the elements of microcontroller. [6]
b) State the typical specifications of PLC. [6]
c) Develop a ladder diagram for the following. An electric motor is started

by a START switch which is NO, and stopped by a STOP switch

which is NC. A selector switch is used to select either clockwise or

anticlockwise rotation of the motor. The motor stops 25 seconds after

the STOP switch is pressed. An extra emergency STOP switch is also

provided. [6]

����

��������	 	



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

[4064]-25
B.E. (Mechanical)

PRODUCT DESIGN AND DEVELOPMENT
(402045) (2003 Course) (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 books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, and electronic pocket calculator is

allowed.
5) Assume suitable data, if necessary.
6) All questions are compulsory.

SECTION - I

Q1) a) Describe product development versus design. [6]

b) Explain various types of design. [6]

c) Explain the “concept of product development teams”. [6]

OR

Q2) a) Explain the various activities involved in a typical product development

process. [10]

b) “A greater breadth of concepts may be generated in product design

using functional modelling”. Explain. [8]

Q3) a) Write down & explain the various steps involved in product teardown

process. [8]

b) What do you understand by product benchmarking? Explain the

various steps involved in benchmarking approach. [8]

OR

�����������������
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Q4) a) Explain the various steps involved in subtract and operate procedure
(SOP). [8]

b) Explain the different types of portfolio architectures used in product
design. [8]

Q5) a) Explain the various methods used in ‘Information Gathering’ which is
required for product design and development.  [8]

b) Explain the various steps involved in a concept selection process. [8]

OR

Q6) a) Differentiate between informal and formal models. [8]
b) Explain the general process of product embodiment. [8]

SECTION - II

Q7) a) Explain the various guidelines used in Design For Assembly (DFA).[10]
b) Describe the various steps involved in production cost analysis break

down. [8]

OR

Q8) a) Describe the various environmental objectives used in Design for
Environment (DFE). [10]

b) Explain the various techniques to reduce the environmental impact.[8]

Q9) a) Explain the various fundamental concepts used in optimization. [8]

b) Write short notes on : [8]

i) Sensitivity Analysis.

ii) Global Optimality.

OR

Q10)a) Explain the spread sheet search method used to explore and solve

product model. [8]

b) Write short notes on : [8]

i) Numerical search.

ii) Stopping criteria.

��������	 �



Q11)a) Explain uses of prototypes. �
�

�� ����	
���	�
���������
��������
����� �
�

OR

Q12)Write short notes on any two of the following : [16]
a) Design of Experiments.

b) Statistical Analysis of Experiments.

c) Robust Design model construction.
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Total No. of Questions : 12] [Total No. of Pages : 4

[4064]-27
B.E. (Mechanical)

ALTERNATIVE ENERGY SOURCES
(402045) (2003 Course) (Elective - I) (Sem. - I)

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

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

calculator is allowed.

SECTION - I

Q1) a) Write a note on sunshinerecorder. [4]

b) What are the different thermal applications of solar energy. Explain

space heating system of liquid flat plate collector. [6]

c) Determine the local solar time and declination at a location latitude

23°15'N, longitude 77°30'E at 12.30 IST on June 19. Equation of

time correction is given from standard table = – (1'01"). [8]

OR

Q2) a) Explain the following terms [10]

i) Zenith angle

ii) Declination.

iii) Surface Azimuth angle.

iv) Hour angle.

v) Global and diffused radiation.

b) Calculate the angle made by beam radiation with the normal to a flat

collector on December 1, at 9.00 A.m, solar time for a location at

28°35'N. The collector is tilted at an angle of latitude plus 10° with the

horizontal and is pointing due south. [8]

�����������������
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Q3) a) Explain the effects of following parameters on performance of liquid

flat plate collector. [10]

i) Selective surface.

ii) Number of covers.

iii) Collector tilt.

iv) Fluid inlet temperature.

v) Incident solar flux.

b) Differentiate between active and passive space heating systems of solar

energy. [6]

OR

Q4) a) Explain the construction of liquid flat plate collector. [4]
b) Explain the following terms [6]

i) Heat loss coefficients.

ii) Heat Removal factor.

iii) Stagnation temperature of collector.

c) Explain testing procedure for liquid flat plate collector. [6]

Q5) a) What are the types of solar concentrators? Explain with sketches. [10]
b) Write a note on solar still. [6]

OR

Q6) a) ����������	�
��
	���������������������
��
	�������������	���	�����
��

����	�����
��
	���������������������		��������
��
	������ [4]
b) Explain central receiver collector system with schematic sketch. [6]
c) Write a note on ‘solar pond’. [6]

SECTION - II

Q7) a) Describe the single crystal silicon cell. Also explain principle of working

of a solar cell. [8]
b) Describe the various types of wind machine rotors and also draw

variation of power coefficient with tip speed ratio for various rotors.[10]

OR
��������	 �



Q8) a) ����
�	���������	�
���
�	����
�����������
	������������	������� [4]

b) �����������������	��������	���	
���
���������������� [8]

Bore well depth = 48m

Modules = 24

Invertor efficiency = 85%

Pump-motor set efficiency = 45%

Global normal radiation = 945 W/m2

Solar cell efficiency = 12.8%

Module size = 100 × 50 cm

Cell size = 10.4 × 10.4 cm

Number of cells per module = 36

Density of water = 996 kg/m3

Calculate water discharge rate in litres/hour.

c) Explain the following terms : [6]

i) Power coefficient.

ii) Tip speed ratio.

iii) Cut-in and cut-out speed of wind machine.

Q9) a) Explain different types of geothermal resources. [8]

b) What are selection parameters of site for tidal energy power plant. [8]

OR

Q10)a) Explain the potential of ocean thermal energy in India. Also differentiate

between closed and open cycle system of ocean thermal energy

conversion. [8]

b) What are different types of fuel cells. Explain working principle of

Hydrogen-oxygen fuel cell. [8]

Q11)a) List the various methods for obtaining energy from bio-mass classify

the biomass gasifiers and also write the chemical reactions occured in

downdraft gasifier. [10]

�� ������	���������	�����������������	������������������ ���

��������	 




OR

Q12)a) What are the considerations of design of digester of bio-gas plant. [4]
b) Explain working principle of biogas plant with sketch. [4]
c) Write a note on ISO14000 and 16000. [8]

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

[4064]-35
B.E. (Mechanical Engineering)

COMPUTATIONAL FLUID DYNAMICS
(402050) (2003 Course) (Elective - II) (Sem. - II)

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

1) Assume suitable data if required.
2) Figures to right indicate full marks.
3) Use of calculator is allowed.

SECTION - I

Q1) a) Derive the continuity equation in differential form for incompressible
flow. [12]

b) Explain-Dirichlet boundary conditions and Neumann boundary
conditions. [6]

OR

Q2) a) Explain the physical significance of substantial derivative, local and
convective derivatives and obtain the relation among them. [12]

b) Explain stability and consistency of the solution. [6]

Q3) List the procedure for solving of Blasius equation using Shooting method.

[16]
OR

Q4) a) Outline the procedure for solving the tridiagonal system Ax = b using

an example of a physical system. Assume 4 × 4 matrix for A. [12]
b) Explain explicit and implicit schemes for solving PDEs. [4]

Q5) Derive the unsteady mass conservation equation in differential form for 1D

compressible flow in convergent divergent nozzle. Also show the density is

updated using Mac Cormack method. [16]

OR

�����������������
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Q6) Consider one-dimensional transient conduction equation : [16]
a) Write the expression for explicit method. Derive the stability criteria.

b) Present implicit algorithm. What is stability criterion.

SECTION - II

Q7) A liquid metal at temperature T∞ flows at a velocity u∞ over a flat plate of

length L in the flow direction. The plate temperature is uniform at T
s
 (T

s
 < T∞).

Formulate the problem by finite difference method so that you can calculate

the average heat flux to the plate. Is any analytical solution available for this

problem. [18]

OR

Q8) A steel plate of thickness 50 mm is initially at 500°C. It is suddenly plunged

into cold water. As a result of this, the surface temperature drops to 70°C

and remains to this value for the rest of the cooling process. Estimate the

time elapsed for the midplane temperature to cool down to 300°C using

Crank-Nicholson method. [18]

Q9) Outline the MAC algorithm for fluid flow solution. [16]

OR

Q10)a) Explain the Finite Volume Method. [12]
b) Write Navier-Stokes equation for incompressible flows. [4]

Q11)For linear wave equation, u
t
 = a u

x
����

a) Outline the Lax-Wendroff method to solve this equation.

b) What is the order of accuracy?

c) What is stability criteria?

OR

Q12)a) Explain the Semi-Implicit Method for Pressure-Linked Equations.[12]

b) Explain the physical meaning of divergence of velocity. [4]

����
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Total No. of Questions : 10] [Total No. of Pages : 2

[4064]-37
B.E. (Mechanical Engineering)

RAPID PROTOTYPING
(402050) (2003 Course) (Elective - II) (Sem. - II)

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

1) Solve any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Figures to right indicates full marks.
4) Neat diagram should be drawn wherever necessary.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) What is the impact of the current technologies, such as CAD-CAM,
rapid prototyping and Virtual prototyping on product prototyping?[6]

b) What are the requirements of New Product Development Strategies?[6]
c) State the reasons for the failure of a new product? [4]

Q2) a) How RP technology has been revolutionizing the manufacturing
industry? Discuss in detail with examples. [8]

b) Explain typical data flow in RP with flow-chart and state various data
inputs. [8]

Q3) a) Explain how can bringing a product to market rapidly have an impact

on the rate of return. Explain with a example how it affects the outcome

of other competitive products. [8]
b) Classify RP systems on the basis of initial material form and list five

names of each and discuss their merits and demerits. [8]

Q4) a) Explain with neat sketch SLS process in detail along with its merits

and demerits. Further compare the SLS with Stereolithography. [8]
b) Explain with neat sketch SGC process, its applications and limitations.

[8]
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����



Q5) Write short notes (any three) : [18]
a) MJM. b) STL and SLC file Format.
c) Simultaneous Engineering. d) Model Classes.
e) LOM.

SECTION - II

Q6) a) What are different types of Polymers? Justify Polymer categories and
chain structure for assigning a material for: [8]
i) Tooling dies. ii) Beverage containers. iii) Helmet.

b) Which method to select among solid, liquid and powder based RP
processes for a particular application? Explain with suitable example.[8]

Q7) a) Explain in details types of model makers materials with physical,
mechanical, thermal and electrical properties. [8]

b) ���������	
���������������
��������
��
�������
�������	��������
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�����
�
��������������
���
��������
�������������	��
���������������
��������	�[4]

c) Explain with sketch stair steeping effect. [4]

Q8) a) Name four areas of RP applications in medical field and briefly describe
how RP technology is improving each area? [8]

b) Explain and differentiate Single Component and Multi Component
Metal Powder Laser Sintering processes. [8]

Q9) a) Explain criteria for evaluating a type of RP process with a case study.[8]
b) What are the important factors influencing the cost of RP process?

Elaborate with suitable example. [8]

Q10)Write short notes (any three) : [18]
a) Future trends in RP Processes.
b) RP, CNC. & Conventional manufacturing.
c) RT.
d) Make or By decision in RP.

e) Metal Spraying.
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[4064]-39
B.E. (Mechanical)

AUTOMOBILE ENGINEERING
(402050) (2003 Course) (Elective - II) (Sem. - II)

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

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

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

SECTION - I

Q1) a) What alternative positions may the engine occupy in a vehicle? State
why it is fitted at the front on majority of vehicles. [8]

b) Explain characteristics and advantages of diaphragm spring over the
coil springs for applications in automobile clutch. [8]

OR

Q2) a) What is the function of car frame? Sketch and describe the construction
of a typical passenger car frame. [8]

b) Explain the working of multi-disc type wet clutch with the help of a
sketch. What are its advantages over single plate dry disc type of clutch?[8]

Q3) a) Discuss the merits and demerits of synchromesh gear box over sliding

mesh gear box. [8]
b) Explain the following terms [8]

Total vehicle resistance.

Draw bar pull

Tractive effort.

OR

�����������������
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Q4) a) Find the power of passenger car of weight 15 kN including four

passengers and luggage. Engine is running in top gear at 5500 rev/min,

size of wheel tyre is 0.5 m. Crown wheel to pinion ratio is 4.3. Frontal

area of body is 2.0 m2. Take coefficient of rolling and air resistance as

0.015 and 0.045 N/m2/kmph2 respectively. [10]
b) Write short note on automatic transmission. [6]

Q5) a) What are the objectives of suspension system? What are the advantages

of independent suspension system?  [8]

b) Describe the purpose and operation of automatic level control and air

suspension. [10]

OR

Q6) a) Explain following terms in relation to the riding comfort in an
automobile : [8]
Pitching
Rolling
Bouncing
Yawing

b) Write short note on any two : [10]

Torsion bar suspension.

Hydro-pneumatic suspension.

Hydraulic shock absorber.

SECTION - II

Q7) a) Explain with the help of neat sketches the following terms [8]
Caster
Camber
King pin inclination
Scrub radius

b) What are the advantages of tubeless tyres? [4]
c) What are the requirements of good steering system? [4]

OR
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Q8) a) What do you understand by the terms? [6]
Over-steering
Under-steering
Cornering power
Slip angle

b) What are the advantages of power steering? Explain construction and
operation of power steering with the help of neat sketch. [7]

c) Discuss cross ply and radial ply tyres. [3]

Q9) a) Compare torque tube drive and Hotchkiss drive in detail with neat
sketches. [8]

b) What is a non slip differential or differential lock? Describe its operation.
[4]

c) Give merit and demerits of semi floating axle, three quarter floating
axle and full floating axle. [6]

OR

Q10)Write short note on any three : [18]
Final drive.
Constant velocity joint.
Differential.
Propeller shaft.

Q11)a) ������	���
�������
�������
������
��������
���	������������ ���
b) Explain with the help of neat sketch folo thru Bendix drive. [6]
c) Discuss in detail trouble shooting of any one of following system [4]

Steering system
Braking system.

OR

Q12)a) What are the advantages of disc brake over drum brake? [4]
b) Write note on engine exhaust brake. [6]

c) Write note on dash board instruments. [6]
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[4064]-50B
B.E. (Mech. S/W)

NON-CONVENTIONAL ENERGY SOURCES
(402065) (2003 Course) (Sem. - II) (Elective - II)

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

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

calculator and   steam tables is allowed.

SECTION - I

Q1) a) Discuss the applications of solar energy and advantages and limitation
of solar energy. [8]

b) 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

Q2) a) Define Solar constant, Declination 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 an
angle of 36° with the horizontal and is pointing due south. [9]

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

Q3) 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 top loss coefficient, bottom

loss coefficient, side loss coefficient. [17]

OR
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Q4) a) Discuss in brief the applications of solar air heating. [6]
b) What is the effect of selective surfaces and number of covers on

performance of flat plate collectors? [4]
c) Why collector heat removal factor important in the model for flat plate

collector? [7]

Q5) 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) Solar distillation system.

b) Parabolic Trough Concentrator.

c) Materials for concentrators and reflecting surfaces.

d) Solar tower system.

SECTION - II

Q7) What kinds of materials are being used for manufacturing photovoltaic

cell? Which kind of photovoltaic cells are most commonly used? Explain

the application of each of the above type of photovoltaic cells. [16]

OR

Q8) As a engineer, you have been assigned to set up a wind power plant. Enlist

and explain various steps which will ensure timely installation and actual

power generation from your plant. [16]

Q9) a) Discuss the status of tidal energy utilization in India. [8]

b) Explain the working of fuel cell. [8]
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OR

Q10)a) Give suitable locations for geothermal power plant in India. What are

the limitations of geothermal power plant. [8]

b) Explain with a schematic diagram the principles of closed cycle OTEC.

What are its advantages? [8]

Q11)a) ���������	
�����������
�������	
���������������� ���
b) Explain the downdraft wood gasifier with a neat sketch. Also write the

reactions occurring in each zone. [9]

OR

Q12)a) Discuss the emission from renewable fuels. [9]
b) What are the different methods of obtaining energy from biomass?

What is an energy plantation? [9]
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[4064]-51
B.E. (Production)

PRODUCTION MANAGEMENT
(411081) (2003 Course) (Sem. - I)

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

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

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

SECTION - I
Unit - I

Q1) a) Explain the relationship of product design & product cost. [6]

b) Explain the concept of Concurrent Engineering. [6]

c) Draw a functional organisation structure for a multi-product organisation

for a medium size business. [4]

OR

Q2) a) How does the Break Even Analysis help in product design &

development? [8]

b) What are the duties of production manager in modern manufacturing

industry? What is the need of new product design? [8]

Unit - II

Q3) a) Enumerate 20 principles of material handling and explain at least six

principles of material handling. [9]

b) Compare the urban & suburban locations with their advantages and

disadvantages. [9]

OR
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Q4) a) What are the symptoms of bad material handling. [6]
b) Define plant layout and explain the situations when it is required in the

industry. [6]
c) There are 6 existing plants, which have a material relationship with a

new plant. The existing plants have locations of (200, 300), (400,
700), (900, 600), (800, 100), (300, 650) and (1000, 400). The number
of tons of material transported per year from the new plant to various
existing plants are 400, 800, 300, 900, 700 and 1400 respectively.
Determine the optimum location for the new plant such that the distance
moved (cost) in transporting the material to the existing facilities is
minimized. Use centre of gravity method for calculation. [6]

Unit - III

Q5) a) Explain in brief skills inventories of present employees.  [8]
b) What are the different manpower forecasting techniques? Explain any

two in brief. [8]

OR

Q6) a) “The major responsibilities in a productivity drive are to : [8]
i) Identify the objectives.
ii) Set up a productivity improvement programme (PIP) and
iii) Establish a productivity measurement system Explain this in brief.

b) Explain partial productivity measures and total productivity measures
with their advantages & disadvantages. [8]

SECTION - II
Unit - IV

Q7) a) Write in brief “World Class Manufacturing The Indian Scenario” [8]
b) Explain in brief the evolution of world class manufacturing. [5]
c) Information age competition has initiated some unique challenges that

business have to cope up with (by Luftman 1996). These are described
below : i) Managing uncertainty. [5]

ii) Understanding consumer.
iii) Understanding globalization of the business.

OR
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Q8) a) What are the first principles of WCM? Explain in brief. [9]
b) Explain the operation assumptions given by kaplan and Norton (1996)

in order to compute in the information age. [9]

Unit - V

Q9) a) Explain the difference between preventive maintenance and breakdown

maintenance. [8]

b) What are the factors considered while preparing maintenance schedule?
[8]

OR

Q10)a) What are the 8 pillars of TPM? Explain 5S and Jishu Hozen

(Autonomous maintenance). [8]
b) What are the techniques used to estimate the labour costs in maintenance

department? [8]

Unit - VI

Q11)a) One of the solution to minimize the environmental changes is cleaner
production technologies as given below : ���
�� ����	
��������
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OR

Q12)a) Explain “Computerized Management System” in brief. [8]
b) What is the difference between conventional manufacturing (production)

and green manufacturing (production). [8]
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[4064]-52
B.E. (Production / Production S/W)

MACHINE TOOL DESIGN
(411082) (2003 Course) (Sem. - I)

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

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

SECTION - I
Unit - I

Q1) a) Design a gear box for six spindle speeds of φ = 1.41 series, with

maximum spindle speed as 1420 rpm. Draw the best possible structural

diagram, ray diagram, speed chart and gear layout. [14]

b) Discuss the considerations of variator design. [6]

OR

Q2) Write a short note on the following : [20]

a) PIV Drive,

b) Feed gear box with Meander’s mechanism,

c) Sliding key gear box.

d) Design consideration in machine tool feed gear box.

Unit - II

Q3) a) What are the desirable properties of materials used for making machine

tool structure? State the materials commonly used. [7]

b) Explain the effect of aperture or opening of the walls on static and

dynamic stiffness of the box type structure. [8]

OR

�����������������

����



Q4) a) Sketch the commonly used column sections and state their applications.
State the optimum design considerations for the column of machine
tool. [8]

b) Sketch the commonly used bed sections. What are the functions of
bed in machine tools? [7]

Unit - III

Q5) a) Explain why two sets of guideways are provided for lathe bed. Explain
any one method of clearance adjustment for slide.  [8]

b) Sketch, describe and compare the commonly used thread profiles for
sliding friction power screws. [7]

OR

Q6) a) What are the major requirements of guideways suitable for machine
tools? Give the classification of guides and slideways used in machine
tools. [7]

b) State and explain the important design considerations for power screw.
[8]

SECTION - II
Unit - IV

Q7) a) State the functions of spindle units if machine tools. What are the
desirable features of spindle supports? [8]

b) Explain with neat sketch the spindle unit for lathe and drilling machine
tool. [8]

c) What are the recommendations for selection of material for spindle of
a machine tool. [4]

OR

Q8) a) Describe the various elements of a spindle unit used in a lathe machine.
Draw the neat sketch of the arrangement. [7]

b) Discuss the importance of the following in spindle design. [8]
i) Spindle material,
ii) Additional spindle support,
iii) Location of bearings and drive elements,
iv) Balancing.

c) Find out an expression for maximum load on a each ball in antifriction

bearing. [5]
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Unit - V

Q9) a) What is the effect of vibration on machine tool, cutting condition,

work piece, tool life. [8]

b) With a neat sketch of the control circuit, explain the method of obtaining

electrical braking to reduce the inertia during stopping the motor. [7]

OR

Q10)a) What do you understand by self-excited vibration in machine tool and

state the methods of preventing it? [8]

b) What is adaptive control? How is it used in modern machine tool? [7]

Unit - VI

Q11)Write a short note on following : �
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OR

Q12)a) Explain how and where a retrofitting is done in a old milling machine

tool. [8]

b) Explain tooling requirements in CNC machine tool. [7]
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[4064]-53
B.E. (Production/Production S/W)

MANUFACTURING AUTOMATION AND CONTROL
(411083) (2003 Course) (Sem. - I)

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

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

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

SECTION - I

Q1) a) List any six applications where fluid power can be used more effectively
than any other power source. Justify your answer. [6]

b) Draw a neat sketch of a pressure compensated flow control valve and
explain its working. [6]

c) Explain with neat sketch the working of 4/3 direction control valve.[6]

OR

Q2) a) A mass of 25000N is to be accelerated from rest to a velocity of 2.5 m/s
over a distance of 100 mm. Calculate the bore diameter of cylinder if
coefficient of friction between load and guide is 0.12. [6]

b) Explain with neat sketch the working of balanced piston pressure relief

valve. [6]
c) Explain with neat sketch working of radial piston pump and derive

expression for flow. [6]

Q3) a) A hydraulic system requires 120 l/min at 20 bar pressure for 15 seconds

and 40 l/min at 320 bar pressure for 25 seconds. Draw the hydraulic

circuit using intensifier to satisfy the above requirement. Also calculate

the size of the pump and input energy to pump. [10]
b) Explain the advantages of meter out circuit over meter in circuit. [6]
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OR

Q4) a) A reservoir of size 0.5 × 0.5 × 1.2 m is used in a hydraulic system

having pump flow 25 lpm with input power to pump drive of 15 KW.

The pump is loaded for 40% of the time and the overall efficiency

when it is on is 75%. Calculate the maximum fluid temperature in the

reservoir if the ambient temperature is 20°. [10]
b) Name four types of cylinder mountings with sketches. [6]

Q5) a) Draw a suitable pneumatic circuit for a driven by a single acting cylinder

with actuation of at least two (of three) manually operated valves. [8]

b) Explain with suitable example the working of time delay valve. [8]

OR

Q6) a) Draw a position step diagram and design suitable circuit for a 2 cylinder

pneumatic system in which the cylinders extend and retract sequentially.

[8]

b) Explain with neat sketches working of FRL unit. [8]

SECTION - II

Q7) a) What is microprocessor? Sketch the general architecture of

microprocessor and explain the function of various parts. [8]
b) Draw and explain ladder diagram for a motor with the following :

Normally open start button, normally closed stop button, thermal

overload switch opens at high temperature, green light when running,

red light for thermal overload. [8]

OR

Q8) a) Explain with suitable example the use of accumulating timer in PLC.

[8]

b) What are the various components of process control system? Explain

the function of each component briefly. [8]
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Q9) a) Describe and compare the characteristics of : [8]

i) Proportional control.

ii) Proportional plus integral control.

iii) PID control.

b) What are criteria for selection of a PLC? [8]

OR

Q10)a) Explain with suitable example latch circuit. [8]

b) Write an assembly language program for addition of two numbers.[8]

Q11)a) ������	�
���������	���������������������	���	���������� ���

b) Explain with neat sketch any two types of rotary feeders. [10]

OR

Q12)Write short notes on : [18]
a) Use of oscillating disks for automated orientation of workpiece.

b) Handling and loading in transfer lines.

c) Types of escapements.
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[4064]-72
B.E. (Production S/W)

MECHATRONICS & ROBOTICS
(411121) (2003 Course) (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) Answer three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

SECTION - I

Q1) a) With a help of neat block diagram; differentiate clearly between closed

loop control system and open loop control system. State advantages

and limitations of each. [9]

b) Discuss the functioning of an Engine Management System and draw a

block diagram representing the basic elements of the control system

for it. [9]

OR

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

b) Discuss the following with neat sketches : [12]

i) Inverting amplifier.

ii) Summing amplifier.

iii) Integrating amplifier.

Q3) a) Explain the following for a Microprocessor : [16]

i) Assembler. ii) Memory address.

iii) Bus. iv) Instruction Pointer.

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

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

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

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

OR

Q6) Explain the following with neat figures : [16]
a) Bidirectional Buffer.
b) Handshaking.
c) Polling and interrupts.
d) Serial interfacing.

SECTION - II

Q7) a) Explain the following with the help of a ladder diagram : [8]
i) Latching.
ii) Sequencing.

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

OR

Q8) a) Draw a ladder diagram for switching ON a motor on pressing a Green
switch and switching OFF after 10 seconds of pressing the Red switch.[8]

b) State and explain a sensor to measure the following : [8]
i) Fluid Pressure. ii) Liquid Flow.
iii) Temperature. iv) Displacement.

Q9) Compare Pneumatic, Hydraulic and Electrical drives for robotic applications.

State the particular applications of each in Robots. [16]

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

a) Valve bodies and Plugs.

b) Ball and roller bearings.

c) Solid state devices.

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

robots which make them different from fixed automation. �
�
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OR

Q12)Explain the following terms : [18]
a) Work envelope.

b) Spatial Resolution.

c) Degrees of freedom.

d) Roll, pitch, yaw.

e) Compliance.

f) Repeatability.
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[4064]-82
B.E. (Electrical)

UTILIZATION OF ELECTRICAL ENERGY
 (2003 Course) (403142) (Sem. - I)

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

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

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

SECTION - I

Q1) a) Explain the design procedure of the heating elements when the power

and voltage of the oven are known. [8]
b) What should be the properties of heating element material used in

resistance oven? State the different types of heating materials used.[8]

OR

Q2) a) What are the modern welding techniques? Describe them. [8]
b) A plywood board 0.5 × 0.25 × 0.02 metre is to be heated from 25°C

to 125ºC in 10 minutes by dielectric heating employing a frequency of

30 MHz. Determine the power required in this heating process. Assume

specific heat of wood 1500 J/kg/°C; weight of wood 600 kg/m3 and

efficiency of process 50%. [8]

Q3) a) Describe the process of electro-extraction of aluminium using

electrolysis. [8]
b) What are the different application of electrolysis? Describe anodizing

in brief. [8]

OR
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Q4) a) Define air conditioning. On what factors does the air conditioning

depand explain in detail.  [8]
b) Describe complete arrangement of centrally air comditioning plant.[8]

Q5) Write a short notes on : [18]
a) Classification of light fittings.

b) Flood lighting.

c) Mercury vapour lamp.

OR

Q6) a) Explain the factors affecting the design of indoor lighting installations.[6]
b) Enumerate the various factors to be considered while designing street

lighting. [6]
c) Explain what is mean by ‘point-to-point method’ of lighting

calculations. [6]

SECTION - II

Q7) a) Explain different systems of electric fraction existing in our country.[8]
b) Explain current collection system in electric fraction. [8]

OR

Q8) a) Compare the DC and AC systems of railway electrification from point

of main line and sub urban line railway service. [8]
b) Draw a general block diagram for AC electric locomotine and explain

it. [8]

Q9) a) Draw the speed-time curves of electric trains for [8]
i) Main line service and

ii) Suburban service and explain their characteristic.

b) An electric train is to have acceleration and braking retardation of 0.8
kmphps and 3.2 kmphps respectively. If the ratio of maximum to
average speed is 1.3 and time for stops 26 seconds. Find schedule
speed for a run of 1.5 km. Assume simplified trapezoidal speed time
curve. [8]
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OR

Q10)a) What is specific energy consumption of a train? Discuss various factor

affecting it. [8]
b) An electric train has quadrilaterae speed time curve as follows. [8]

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

ii) Coasting for 50 seconds.

iii) Braking period of 20 seconds.

The train is moving a uniform down gradient of 1%, tractive

resistance 40 N/tonne rotational inertia effect 10% of dead weight,

duration of stop 15 seconds and overact efficiency of transmission

gear and motor as 75%. Calculate its schedule speed and specific

energy consumption of run.

Q11)a) What are the main advantages of series parallel control of dc series

fraction motors over rheostaice method of starting and speed control?

Prove that in case of six dc series motors of identical ratings efficiency

is 75% when series parallel method starting is employed. [10]

b) What are the advantages of regenerative braking and explain how

regenerative braking can be obtain in dc locomotives. [8]

OR

Q12)a) Discuss suitability of dc series motor for fraction systems. [6]

b) Compare shunt and bridge transition. [6]

c) State the mechanical and electrical features of electric fraction motors.[6]
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-104
B.E. (Electronics)

VLSI DESIGN
(404204) (2003 Course) (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) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.
5) Neat diagrams must be drawn wherever necessary.
6) Use of non programmable electronic pocket calculators is allowed.

SECTION - I

Q1) a) What is necessity of test benches? State types of test benches and Explain

any one with suitable example. [8]
b) Explain the various delay models in VHDL. [8]

OR

Q2) a) Explain the VLSI design flow. [8]
b) Write sequential and concurrent VHDL descriptions, to describe a 8:1

Mux. [8]

Q3) a) Draw state diagram and write VHDL code for traffic light controller

controlling traffic for two lane intersection. [10]
b) What are the effects of synchronous clock on power dissipation, noise

in FSM with examples. [8]

OR

Q4) a) Write the VHDL code for LIFT Controller for a three storied building.

[10]
b) What is metastability? State the solutions. Explain any one solution in

detail. [8]

�����������������
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Q5) a) What size lookup table (LUT) is required, if we want to implement
two independent logic functions of 5 variables?  [2]

b) When implementing an 4 bit counter in an FPGA How many CLBs
are required? [2]

c) Explain (with diagram) how is a full adder can be implemented in an
FPGA. [4]

d) What are the merits of FPGA/CPLD over other logic implementing
devices? [8]

OR

Q6) a) ��������������	
�����������������������������������
���������
�������������������� �! [4]

b) Explain the functions of PLL, DLL on an FPGA. [4]
c) What is the difference between CPLD and FPGA? [8]

SECTION - II

Q7) a) Explain the H Tree and Balanced tree clock distribution. [8]
b) Explain the parasitics involved in routing matrix. How to achieve EMI

immune design? [8]

OR

Q8) a) "#$�������%���	�&�%' [8]
b) "#$�����$�(���	�������������	���(���������
��$�(����$����)�����! [8]

Q9) a) Explain the working of CMOS Inverter. [8]
b) Explain the significance of pull up and pull down blocks in a CMOS

inverter. [4]
c) Draw 3 input CMOS NOR gate. Evaluate the sizing of transistors?[6]

OR

Q10)a) If all transistors were of the same size in a gate, how would it affect the
performance? [4]

b) Draw 3 input CMOS NAND gate. Evaluate the sizing of transistors?[6]
c) Write short note on layout rules. [8]
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Q11)a) Explain stuck at - 0 and stuck at - 1 faults. [8]
�* "#$��������������������(������������	������' �
�

OR

Q12)a) What is the need of design for testability? Explain in short different

types of faults. [8]
b) What is need of boundary scan? Give suitable examples. [8]
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[4064]-117
B.E. (Electronics)

DIGITAL IMAGE PROCESSING
 (2003 Course) (404212) (Elective - II) (Sem. - II)

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

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

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

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

SECTION - I

Q1) a) Draw the block diagram of a typical image processing system and

explain function of each block. [8]
b) Explain the following terms : [8]

i) Critical fusion frequency. ii) Simultaneous contrast.

iii) Spatial Vs temporal effects. iv) Visibility function.

OR

Q2) a) Explain following statistical parameters for an image & calculate all

these parameters for segment of an image given below : [8]
i) Mean ii) Variance

iii) Standard deviation iv) Histogram.

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

=

240240140240

240240140240

2010014020

2010014020

img

b) Draw & explain gray level human vision model. [8]
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Q3) a) Explain Hadamard transform & derive Hadamard matrix of order 8.

What is sequency? [8]

b) Explain the need of color models. Compare YIQ & HIS color models.

[8]

OR

Q4) a) Explain the K-L transform & its importance. Compare it with DCT.[8]

b) Explain YIQ domain representation of color. How this domain

representation is useful in image enhancement algorithms like filtering.[8]

Q5) a) Explain Histogram & its significance? Obtain the histogram &

histogram equilized image for the image segment given for Q.2 a).[8]

b) Explain the different techniques for sharpening of an image in spatial

domain. [10]

OR

Q6) a) What is image enhancement and how it is different from image restoration.

Explain in short following image enhancement techniques. [10]

i) Intensity level slicing.

ii) Negative of an image.

iii) Power law transformation.

iv) Contrast stretching.

b) How 2-D DFT can be centered (i.e. Average value will be at the center).

How this DFT image can be used for low pass or high pass filtering.[8]

SECTION - II

Q7) a) Explain different types of redundancies present in an image. State

techniques to remove each of them. [8]

b) How DCT is useful in image compression? Explain zonal coding &

threshold coding techniques. [8]

OR
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Q8) a) Consider 8 × 4, 8 bit image with digitized gray levels as shown below:

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

24324324316995212121

24324324316995212121

24324324316995212121

24324324316995212121

Determine the entropy & compressibility due to coding of above image.
Also generate a simple Huffman code-book for different gray levels of
an image. [8]

b) What is difference between loss-less and lossy compression technique.
Explain in detail Arithmatic coding with example. [8]

Q9) a) What is skeleton? Explain the algorithm to obtain skeleton of an object
in a digital image. [8]

b) Explain four different boundary descriptors in detail. [8]

OR

Q10)a) Explain 4-directional & 8-directional chain coding with example. Hence
obtain the object shape represented by 8-directional chain code
466001225642. Assume suitable distance between chain code. [8]

b) What is edge detection? How edge detection algorithm can be used to
detect the liquid level content of a transperent bottle. Propose the
complete algorithm & state clearly all the assumptions made. [8]

Q11)a) Explain spatial domain filtering techniques for image restoration in the
presence of noise. [10]

b) Explain in detail application of image processing in remote sensing.[8]

OR

Q12)a) Draw & explain the model of image degradation & restoration. Discuss
the various methods of estimating the degradation function. [10]

b) Explain with block diagram all the steps of character recognition. State

the assumptions made. [8]
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[4064]-122
B.E. (E&TC)

VOICE NETWORKS
(404215) (2003 Course) (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) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

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

SECTION - I

Q1) a) What are the different levels of control functions in a Distributed SPC?
Explain the operations of each level in detail. [8]

b) Explain the memory controlled time division time switching with neat
diagram. [6]

c) Calculate the Unavailability of Dual Processor system for a period of
30 years if its MTBF = 4000 Hrs and MTTR = 9 Hrs. [4]

OR

Q2) a) Explain the concept of Message switching and Packet switching in a
typical S & F switching network. [6]

b) Explain different modes of configuration of Dual Processor
Architecture. [6]

c) Compare Single Stage and Multistage switching network. [6]

Q3) a) A call processor in an exchange requires 120 ms to service a complete
call. What is the BHCA rating for the processor? If the exchange is
capable of carrying 700 Erlangs of traffic, what is the call completion
rate? Assume an average call holding time of 3 minutes. [6]

b) Define Grade of Service and Blocking Probability. [6]

c) Explain “Erlang B” Formula for Blocking Probability. [4]
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OR

Q4) a) ��������	�
����������������������������������������������	���������������

�������� ����������������������

� ��

� ��

 !�

" �##

� $�

! !�

$ �"

��������������%��������������&����'����	(��)�������)� [6]

b) Describe Call Congestion and Time Congestion. [6]

c) Describe different traffic measurement units in telecommunication

network. [4]

Q5) a) What is ISDN? List and explain various services provided by ISDN.[8]
b) Briefly explain various interfaces used in ISDN. [8]

OR

Q6) a) *�������������������������������������������+)
��������,�'-�����
��������������������������� [8]

b) Describe the significance of B & D channel in ISDN. [8]

SECTION - II

Q7) a) Explain in detail various mechanism to enhance spectral efficiency.[10]
b) Describe Radio link features in GSM system. [8]

OR

Q8) a) '-��������������������&������������������.)/�������0� [8]
b) '-������������������	��������������������.)/�&���� [10]
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Q9) a) Describe Physical and Logical Channels of IS-95. [8]
b) “CDMA is having better security than GSM”. Justify. [8]

OR

Q10)a) Draw the architecture of IS-95 system and explain in detail various
functional entities. [8]

b) Compare IS-95 and CDMA-2000 system in detail. [8]

Q11)a) Describe speech coding technique i.e. ADPCM in detail. [8]

b) Describe in detail MEGACO/H.248 Protocol. �
�

OR

Q12)a) Explain in detail various low level protocols used in IP telephony.[8]

b) Compare IP telephony protocols : H.323 Vs SIP. [8]
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[4064]-131
B.E. (E & T/C)

TELECOMMUNICATION NETWORK AND MANAGEMENT
 (2003 Course) (404223) (Sem. - II)

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

1) Use two separate answer books for Section - I and Section - II.
2) Read the questions carefully and concentrate on intensions of questions

asked.
3) Answer to the point will be given the weightage.
4) Whenever necessary, use neat diagrams to express your views.
5) If necessary, use of Logarithmic Tables or Slide Rule or Pocket calculator.
6) Figures to right side of question indicate marks.
7) Assume suitable data, if necessary.

SECTION - I

Q1) How Computer Telecommunication networks are represented in the form

of layers? What is the need of representing computer network in the form of

layers? Describe OSI reference model in detail mentioning the functions of

each layer. Describe how these layers are used communcation between two

users. [18]

OR

Q2) Which are the most popular packet switched technologies? Describe them

in detail. [18]

Q3) To which class of networks frame relay networks belongs whether circuit

switched of packet switched? What are the advantages of frame relay

networks over its predecessors? What are the features of Frame Relay

Networks? Describe frame relay networks using neat diagram. [16]

OR
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Q4) Bring out the differences between Switched Virtual Connection (SVC) and

Permanent Virtual Connection (PVC). How SVCs are identified in Frame

Relay Networks? What DLCI Represents? How DLCIs are assigned in frame

relay networks? What is the relevance of LMI specification in Frame Relay

Networks?  [16]

Q5) Write Notes on :

a) Digital Subscriber Lines (DSL). [8]
b) Broadband Cable Modem. [8]

OR

Q6) Write Notes on :

a) Local Multipoint Distribution Systems. [8]
b) ADSL verses SDSL. [8]

SECTION - II

Q7) What are various types of routing methods? Explain them in detail. [16]

OR

Q8) What is static and dynamic routing? With the help of neat diagrams explain

static and dynamic routing in detail? [16]

Q9) Write Notes on :

a) Delay and jitter in Networks. [8]
b) Bandwidth and Crosstalk in Networks. [8]

OR

Q10)a) Describe various issues in Network operation and maintenance. [8]
b) Discuss security aspects of networks and how security is ensured. [8]

Q11)What are the traps? To which devices traps are associated? How traps are

represented? What information traps contain? [18]
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OR

Q12)Answer only in one sentence : [18]

a) What is network protection?

b) What are the basic requirement of protection?

c) What are the network protection Mechanisms?

d) What are the approaches for implementation of protection mechanisms?

e) What are the scopes of repair?

f) What are the two layers of recovery model?

g) Which layer is responsible for providing QoS?

h) What is network survivability?

i) What is the use of Repeater?
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[4064]-144
B.E. (Instrumentation & Control)

BIOMEDICAL INSTRUMENTATION
(406264) (2003 Course) (Elective - I) (Sem. - I)

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

1) 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 right indicate full marks.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Why silver-silver chloride electrode is suitable in biomedical

applications. [6]

b) Explain Electrode offset potential? How effect of electrode offset

potential is overcome. [6]

c) What are the voltage range, frequency range, and electrode used for

ECG, EMG and EEG signals? [6]

OR

Q2) a) Explain various types of basic bio-electrodes used for bioelectric

potential measurements along with their materials. Explain various

properties that bio-electrode should possesses. [10]

b) Define Half cell potential? Draw and explain Electrode Electrolyte tissue

interface equivalent circuit model. [8]

Q3) a) Explain the phenomenon of ECG genesis. [8]

b) Why ECG preamplifier should be multistage amplifier. Discuss the

importance of isolation amplifier in ECG Machine. [8]
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OR

Q4) a) ������	�
���������	������
��	�������������	���	��
����  [8]

b) Enlist the various preamplifiers used in biomedical applications. Explain

chopper amplifier in detail. [8]

Q5) a) Explain the two important techniques used in sphygomanometric blood

pressure measurement. Distinguish between direct and indirect B.P.

measurement. [8]

b) Define the term : [8]

Cardiac output,  Mean Arterial Pressure,  Systolic Pressure,  Diastolic

Pressure.

OR

Q6) a) ������	�������	�����
�����	�
���������������
�����
��
��	�������

���
������	��	��
���	����� [8]

b) Explain the operating principle of ultrasonic blood flow measurement

along with neat diagram. Specify the transducer and operating frequency

of the measuring signal. [8]

SECTION - II

Q7) a) What is EEG? List out various waveforms generated during EEG along

with frequency range. State significance of each waveform. [10]

b) List out electrodes used in EEG. Explain the EEG 10-20 montage

system. [8]

OR

Q8) a) ������	�������	�
����
���
�������	����	�������	�����
��	����������

���	���������	
��	���	�	����	�
��	�������	� [10]

b) ����	��
���
����� [8]

Efferent Nerves,  Afferent Nerves,  Biofeedback,  Evoked Potential
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Q9) a) �	���
������������
��������	�
����	
�� �������	�
�	���
����	��
���� [10]
b) Explain the role of Cones and Rods in human vision. [4]
c) Suggest suitable devices that are used to recover the percentage losses

in EAR or EYE, if some residual capacity has been remain with these
organs. [2]

OR

Q10)a) Define a “Hearing threshold”. Explain the Bekesy audiometer with
neat block diagram. [8]

b) What are three main sections of Human auditory system? Explain the

middle Ear functioning. [8]

Q11)a) What is Spiro gram? Draw & explain spirogram with various lung

volume capacities. [10]

b) Draw and explain infrared gas analyzer. ���

OR

Q12)a) !��
�����
���������
�����	�����������
��������"�����������	�#��������


��������
��������
���������	
��	�����	���$����	���	������	
��������[10]

b) Define the term : [6]

Lung compliance  Let go current,  Hold on current
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Total No. of Questions : 6] [Total No. of Pages : 2

[4064] - 203
B.E. (Petroleum Engineering)

PETROLEUM FORMATION EVALUATION
 (2003 Course) (Sem. - I) (412383)

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

1) All questions are compulsory.
2) Answers to the questions of both the sections should be written in separate

answer books.
3) Draw neat diagrams wherever necessary.

SECTION - I

Q1) ����������	
���������������������
����
�������	�	
��������
����
�������	

	
��������������	�������
����������
�����	
���
���������	
�����
��
��
�	��������

[15]
OR

What are the different neutron interactions with rocks? Describe the theory

and two tools commonly used in nuclear radiation logging.

Q2) Explain important electrical logging methods with the help of neat sketches.

[15]

Q3) Write notes on any four of the following : [20]

a) Logs used to measure geometry of borehole.

b) MWD.

c) Geochemical logs.

d) Bore hole environment.

e) Difficulties faced during logging of deviated wells.

f) Temperature log.
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SECTION - II

Q4) Outline the procedure for determination of water saturation using logs.[20]

OR

Write notes on any three of the following :
a) NMR logs.
b) Detection of over pressures.
c) Perforation.
d) Production Logging Tool, (PLT).
e) Acoustic logs.
f) Cross Plots.

Q5) Explain various methods used to evaluate quality of cementation. [15]

OR

Write short notes on any three of the following:

a) Methods used for downhole sampling of fluids.

b) Shaly sand evaluation.

c) Use of core analysis in formation evaluation.

d) Image logs and their applications.

Q6) How will you recognize various depositional environments using log

patterns? Draw sketches to explain. [15]
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Total No. of Questions : 10] [Total No. of Pages : 3

[4064]-207
B.E. (Petroleum Engineering)

ENVIRONMENTAL SAFETY & HEALTH TECHNOLOGY IN
PETROLEUM INDUSTRY

(412385) (Elective - I(3)) (2003 Course) (Sem. - I)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers 3 questions from each section.
2) Que 5 & Que 10 are compulsory.
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 non programmable electronic pocket calculator is allowed.
7) Assume suitable data, if necessary.

SECTION - I

Q1) a) How HAZOP analysis is beneficial for any operation? Compare

HAZOP analysis with other techniques available. [6]

b) How petroleum industry wastewater can be harmful to aquatic life?

Discuss it with reference to current BP mishap in USA. [6]

c) How petroleum industry can affect air, water and soil pollution? What

are its long term impacts on environment? [6]

OR

Q2) a) ��������	�
����
	�����	�����������������
��������	���������	�����	����[6]

b) Discuss hazardous materials used in petroleum industry. [6]

c) How gas flaring can be reduced in petroleum industry? What are the

consequences of natural gas flaring to environment? [6]

Q3) a) Discuss the physical principles used in following equipment skim pipes,

Plate condensers, Gas / Air filtration units, hydro cyclones with neat

sketch. [8]

b) How the quality of wastewater from any petroleum asset is assessed as

per international norms? [8]
�����������������
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OR

Q4) a) Write note on accidental discharges in terms of gaseous and liquid

effluents in petroleum industry. [6]

b) Discuss the merits and demerits of V/H skimmers. [6]

c) What is significance of determining BOD and COD of any wastewater?

[4]

Q5) a) Design skimmer TPI std. tank followed by DGF & (20 mg/lit) skim pile.

Input = 50,000 bbl / day [8]

Maximum = 2% oil

Oil = 40°API & 20° API

Water salinity = 35,000 ppm

Rainfall = 2 inch / hr

Deck area = 1000 m2

(Finding d
m
 is discretionary)

b) Draw & explain working of up flow / down flow CPI. [8]

SECTION - II

Q6) a) Write short notes on : [12]

i) OHSAS 18001.

ii) Root cause analysis.

iii) Job safety analysis.

iv) Work Permit system.

b) Why onshore / offshore well abandonment are done? What is its general

procedure? [4]

OR

Q7) a) What are advantages of Hydro cyclones over conventional methods?[8]

b) How safety audits are beneficial in any petroleum engineering work?

How safety audits are conducted usually? [8]
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Q8) a) ��	���������������������������	��
�������	�������������������� [6]

b) �����������������������	
�	�����������
���
������	������������������

�����������

��������������������� [6]

c) What are effects of emulsification on the oil spills? [6]

OR

Q9) a) Discuss any two Secondary treatments available for wastewater treatment

with help of neat sketch. [6]

b) Discuss the common legislation applicable to oil field operations. How

this legislation helps to keep environment clean? [8]

c) What are Indian Standards for industries noise? [4]

Q10)Write note on : [16]

a) BOD & COD.

b) SVI.

c) Total solids in wastewater.

d) Oil soak sands.

����
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Total No. of Questions : 8] [Total No. of Pages : 2

[4064] - 230C

B.E. (Petrochemical Engineering)

PETROLEUM EXPLORATION AND PRODUCTION  OPERATIONS

(2003 Course) (Elective - II) (412411) (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) Question No. 4 and 8 are compulsory. Out of remaining solve any two from
each section.

3) Draw neat diagrams wherever necessary.

SECTION - I

Q1) Describe important physical and chemical properties of crude oil and natural

gas. [15]

Q2) a) List and explain in two lines important reservoir rock properties. [5]

b) Describe a typical petroleum system with respect to source rock, reservoir

rock, cap rock, trap and timing. [10]

Q3) Explain the geochemical aspects of transformation of organic matter into

hydrocarbon in a sedimentary basin. [15]

Q4) Write short notes on any four of the following : [20]

a) Reservoir drive mechanisms,

b) Reserves estimation,

c) Geophysical methods used in oil exploration,

d) Types and uses of oil well logging surveys and

e) Geological risk analysis.
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SECTION - II

Q5) With the help of neat sketches, describe important components of a land

rig. [15]

Q6) List and explain with the help of neat sketches various methods of oil well

completion. [15]

Q7) a) Explain important EOR methods. [10]

b) Draw sketches to show important offshore drilling units. [5]

Q8) Write short notes on any four of the following : [20]

a) Factors that balance demand and supply of petroleum,

b) India’s hydrocarbon potential,

c) Importance of natural gas for Indian industry,

d) Environmental impact of oil spills in offshore area,

e) Applications of microbiology in oil industry and

f) Refineries in India.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-232
B.E. (Polymer Engineering)

POLYMER PROCESSING OPERATIONS - I
(2003 Course) (Elective - II) (Sem. - I)

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

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

2) Answers to the two sections should be written in separate books.
3) Draw neat diagrams wherever necessary.
4) Numbers to the right indicate full marks.
5) Assume suitable data, if necessary.
6) Use of logarithmic table, electronic pocket calculator is allowed.

SECTION - I

Q1) a) Explain the complete line of sheet extrusion with neat diagram. [8]

b) Explain the design features of sheet die. [8]

OR

Q2) a) Explain constructional features of a blown film die with neat diagram.

[8]

b) Explain the complete line of blown extrusion film with neat diagram.[8]

Q3) a) Explain Melt Fracture and sharkskin effect in Blow Molding. [8]

b) Explain the causes and remedies in blow molding. [8]

c) Define term Lay Flat width. [2]

OR

Q4) a) �������	��	
�����	��	�����	��	����������	��
	��������	��	��������� [8]

b) Compare single and two stage Injection stretch blow molding of PET.[8]

c) Discuss the process parameter which control the weight of the bottle.[2]

											������
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Q5) Write a note on the followings :  [16]
a) Diaphragm thermoforming.
b) Plug assists pressure forming.
c) Texturing with reference to thermoforming.
d) Twin sheet Thermoforming.

OR

Q6) a) �������	��	
�����	�����	����
	��������	����	������	��
	�������	���������
��	�������������	���
�� [8]

b) Discuss different factors on which thermoformability depends. Analyse
lower, upper and normal forming temperatures of the polymer with
reference to thin gauge and heavy gauge sheet thermoforming. [8]

SECTION - II

Q7) a) Explain with suitable example the process of Gas Injection Molding.[8]
b) Explain in detail two color Injection Molding Process. [8]

OR

Q8) a) �������	����	��������	�������	���	�������	��	��������	�� ������	���
����
[8]

b) �������	���	
��������	��!������	���
	���	�������	����������	��	�� ������
���
���� [8]

Q9) a) Explain in detail design consideration of compression mold used for
DMC. [8]

b) Discuss the effect of Bulk factor on shot weight consistency. [8]
c) Explain the term SMC. [2]

OR

Q10)a) Explain the importance of preheating and performing prior to
compression molding. [8]

b) Explain in detail the process of dielectric preheating for thermoset

material. [8]

c) Explain the term DMC. [2]
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Q11)a) Compare the process of transfer molding, compression molding and

Injection molding of Thermoset materials. [8]

b) Compare flow cure relationship of material grades used for transfer,

compression and Injection Molding. �
�

OR

Q12)a) Compare processing parameters of urea formaldehyde, phenol

formaldehyde with reference to Transfer and compression molding

process. [8]

b) Discuss various causes and remedies in Transfer molded process. [8]
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Total No. of Questions : 6] [Total No. of Pages : 2

[4064] - 237
B.E. (Polymer Engineering)

SURFACE COATING AND ADHESIVES
 (Elective - I) (2003 Course) (409366) (Sem. - I)

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

1) All questions are compulsory.
2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.

SECTION - I

Q1) �� ������	
 ��
 ������
 ��
 ����
 ��������	
 �	
 ���	���
 ���
 ��
 ������	�
�	������ [8]

b) Write a note on exterior durability of paint. Give various test methods.[9]

OR

a) Explain the role of at least three additives in paint. [8]
b) Write in detail various resins used in paint manufacture. [9]

Q2) a) Explain the manufacture of alkyd resin. [8]
b) Discuss the role of natural resins in paint manufacture. [9]

OR

a) Compare paints, enamels, varnishes and lacquers. [8]
b) Write a note on powder coating technique. [9]

Q3) a) With suitable examples give the importance of quality control in paint
manufacture. [8]

b) Discuss the test to determine package stability in paints. [8]

OR

a) Write a note on hiding power in paints. Give its importance. [8]

b) Write a note on health and safety issues in paint industry. [8]
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SECTION - II

Q4) a) Explain adhesion. Discuss any two theories of adhesion. [8]

b) Write a note on diffusion and wettability. [9]

OR

a) Write a note on advantages and disadvantages of adhesives. [8]
b) What do you understand by surface energetics? [9]

Q5) a) Write a note on epoxy based adhesive. [8]

b) Explain hot melt adhesives. [9]

OR

a) Explain the manufacture of acrylic modified adhesives. [8]

b) Compare synthetic adhesives over natural adhesives. [9]

Q6) a) Explain ASTM testing standards for tack and viscosity in adhesive.[8]

b) Discuss various types of joints in adhesion bonding. [8]

OR

a) Write a note on cure time determination in adhesives. [8]

b) Explain how the surface characteristics of a substrate plays a role in

adhesion. [8]
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-243
B.E. (Polymer)

FIBER TECHNOLOGY
(Back log) (409367) (2003 Course) (Elective - II) (Sem. - II)

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

1) Answers to section - I and section - II should be written on separate answer
book.

2) Solve 3 questions from Section - I and 3 questions from Section - II.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
6) Use of electronic pocket calculator is allowed.

SECTION - I

Q1) a) Explain in detail the “Solution Spinning” technique. [8]
b) Write a short note on “High Speed Spinning” process in fiber

manufacture. [6]
c) Enlist advantages of synthetic fibers. [4]

OR

Q2) a) Explain in detail the “Melt Spinning” technique. [8]
b) Explain the following – Yarn, Filament, Tex, Denier, Tenacity, Staple

fiber. [6]
c) Spinning Speed affects Fiber Morphology, Justify the statement. [4]

Q3) a) What are the various sources of natural and synthetic fibers? [6]
b) Write a short note various Catalysts used in PET synthesis. [5]
c) What are the drawbacks of DEG presence in PET polymers? [5]

OR

Q4) a) What are the raw materials for obtaining Nylon6 and Nylon66 fibers?[4]
b) Enlist the factors affecting DEG formation in PET synthesis. [6]
c) Write short note on Integrated Continuous process used to synthesize

Nylon6. [6]

�����������������
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Q5) a) Why is it necessary to use Spin finish used in fiber spinning operation?
Explain any one method used for applying Spin finish.  [8]

b) What do you understand by texturing of fiber? Explain any one method
of Texturing fibers. [8]

OR

Q6) a) �������������	��
�������
�����������
���
�
��������
�������
���
�
�
����������
�������
���� [8]

b) What is drawing of fiber? Explain how drawing of fiber is carried out.[8]

SECTION - II

Q7) a) Explain in details the production of Filament Yarn. [7]
b) Why is it necessary to carry out heat setting of fibers. [3]
c) Write a short note on Identification and Analysis of fibers. [8]

OR

Q8) a) �����
����
�������
��
���������������������
�����������
��� [9]
b) ���
��	��
��� ���������
�������������������
����������
������
�� [9]

Q9) a) What are the various techniques used to dye polyester fibers? Explain
any one in detail. [8]

b) PP fibers are difficult to dye. True or False? Justify your answer. [3]
c) Explain Acid and Basic dyeing. [5]

OR

Q10)a) Explain in detail Disperse dyeing and Carrier dyeing. [8]
b) Write down merits and demerits of Mass Colouration. [5]
c) Enlist the advantages of bi-component acrylic fibers. [3]

Q11)a) Explain in detail “Optical Fibers”. [7]
�! ��
�������������������"����
����� ���
�! ��������������������������������
�
�������
���
���� [2]

OR

Q12)a) Explain in detail “Modification of Polyester Fibers”. [8]
b) Write a short note on “Non-woven Fibers”. [8]

����

�������	�
 	



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

[4064]-256
B.E. (Computer Engineering)
ADVANCED DATABASES

(2003 Course) (Elective - I) (Sem. - I) (410445)
Time : 3 Hours] [Max. Marks : 100
��������	
����
��������	�����

�� ������������������	
�����
���������	
��
2) ��������
������
����	
�����
��������	����	����������

���
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-261
B.E. (Computer Engineering)

SOFTWARE TESTING & QUALITY ASSURANCE
(410450) (2003 Course) (Sem. - II) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
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3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
5) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-263

B.E. (Computer and IT) (Common)

SOFTWARE ARCHITECTURE

(2003 Course) (410451) (Sem. - II) (Elective - II)

Time : 3 Hours] [Max. Marks : 100
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3) Figures to the right indicate full marks.
4) Answers to TWO sections should be written in separate answer books.
5) Make suitable assumptions wherever appropriate and relevant.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4064]-277
B.E. (IT)

ORGANISATIONAL BEHAVIOUR & MANAGEMENT CONCEPTS
(Sem. - I) (2003 Course) (414445) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-280
B.E. (I.T.)

INFORMATION RETRIEVAL
(2003 Course) (414450) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
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Total No. of Questions : 11] [Total No. of Pages : 3

[4064]-282
B.E. (Biotechnology)

ENZYME AND FERMENTATION ENGINEERING
 (2003 Course) (416282) (Sem. - I)

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

1) Answers three questions from Section - I and three questions from Section - II.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

SECTION - I

Q1) a) Derive the Michaelis-Menten equation for describing the enzyme
kinetics. Also state the assumptions made. [8]

b) What are the environmental factors affecting the growth of microbial
biomass? Discuss each factor in detail. [8]

OR

Q2) a) Describe in detail the mechanisms of catalysis of enzyme acting on
two substrates. How are the kinetics determined in this case? [8]

b) What is the significance of maximum possible dilution rate? Derive an
expression to determine the same. [8]

Q3) What are the two major types of fermentation? Discuss their characteristics,
applications, advantages and disadvantages giving suitable examples. [18]

OR

Q4) Write notes on the following topics (any three) :  [18]
a) Air-lift bioreactors.
b) Fed batch mode.
c) Chemostats.
d) Tray bioreactors.
e) Bubble column bioreactors.
f) Continuous mode.
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Q5) a) Explain the effect of aeration on power consumption of an agitator in

a fermenter. How is the power consumption calculated in this case?[8]
b) What are the various factors which affect oxygen uptake rate in a

fermenter? Derive expressions for calculating the maximum possible

growth rate and critical kLa. [8]

OR

Q6) a) Describe how the dynamic method of gassing out is used for

determination of mass transfer coefficient in a fermenter. [8]
b) What are the various factors which cause change in the rheology of

fermentation broth? [8]

SECTION - II

Q7) a) What is HTST sterilization and why is it necessary in the fermentation

industry? [8]
b) How do process parameters affect scale up of a fermenter system? How

do we decide the best operating conditions? [8]

OR

Q8) Write notes on the following (any four) : [16]
a) Inoculum development for a production scale fermenter.

b) Thermal death kinetics.

c) Nabla (del) factor.

d) Continuous steam sterilization.

e) Scale up window.

f) Process parameters for scale up.

Q9) a) What are the different physical methods of enzyme immobilization?[6]
b) Derive an expression for kinetics of immobilized enzyme when only

external mass transfer is dominant. [6]
c) Write a note on medical applications of immobilized enzymes. [6]

OR
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Q10)a) What is micro-encapsulation of enzyme and how is it done? [6]
b) Explain the significance of Damköhler’s number with respect to

immobilized enzyme kinetics. [6]
c) Derive an expression for determining kinetics of enzymes immobilized

on internal surface of support. [6]

Q11)Write notes on the following (any four) : [16]

a) Disposable fermenters.

b) Semi-synthetic process.

c) Design considerations for bioreactors using animal cultures.

d) Antibody production.

e) Microfermentation.

����

��������	� 




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

[4064]-284
B.E. (Biotechnology)

NOVEL SEPARATION TECHNIQUES
(2003 Course) (416284) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
�� ��������������	
�����
�����	
������������������	
�����
�����	
�������
2) ��������
������
����	
�����
��������	����	����������������

���
3) Assume suitable data, if necessary.
4) Neat diagrams should be drawn whenever necessary.
5) Use of scientific calculator is allowed.
6) Figures to the right indicate full marks.
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SECTION - I
Q1) a) Explain the various loadings specified for highway bridges. [10]

b) Derive the expression for economic span of a bridge. [10]
c) What are the functions of bearings? [5]

OR
Q2) a) Explain how the loads on the longitudinal girders of a T-beam deck slab

bridge are assessed. [10]
b) Explain the different types of bearing used in R.C. bridges. [10]
c) List the different types of loads considered in the design of a highway

bridge. [5]

Q3) An R.C. T-Beam deck slab bridge shown in Fig. 3 has the following details.[25]
a) Thickness of railings - 80 mm
b) Thickness of footpath - 150 mm
c) Thickness of wearing coat - 80 mm
d) Span of main girder - 20.0 m
e) Spacing of cross - beams - 2.5 m c/c
f) Live load - IRC Class AA tracked Vehicle.
g) Materials - M30 grade of concrete and Fe 415 grade of steel Adopt

m1 = 0.075 and m2 = 0.05
Design the deck slab and sketch the details of reinforcement.

       P.T.O
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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/mm2.
Use Fe 415 steel for supplementary reinforcement. Consider loss ratio as
0.85. Sketch the details. [25]

SECTION - II
Q5) a) What are the advantages of steel bridges? [10]

b) Explain with neat sketches any five types of steel bridges. [15]

OR
Q6) a) Design a rocker and roller bearing for the given data and also sketch the

details. [18]
i) Reaction from the girder = 2650 kN.
ii) Allowable pressure on bearings = 5 N / mm2

iii) Allowable pressure on bearing plate = 2600 N / mm2

iv) Allowable pressure on concrete bed = 6 N / mm2

b) Explain the procedure for design of an elastomeric pad bearing. [7]



Q7) Design the members U1 - U1, U2L1 and U1-L2 for the railway steel truss bridge
shown in Fig. 7. Also draw a neat sketch of the connection of members at U1.
a) Weight of stock rail - 0.67 kN / m
b) Weight of check rail - 0.47 kN / m
c) Timber sleepers of size - (0.25 × 0.25 × 2.5) m @0.45 m c/c
d) Unit weight of timber - 7.7 kN / m3

e) Spacing of truss - 6.2 m c/c
f) The bridge supports a eudl of 2950 kN [25]

OR
Q8) 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 memebrs are 450
mm deep and 500 mm wide. The end posts are 500 mm deep and 455 mm
wide. The web members are 450 mm deep and 250 mm wide. [25]

( ( (
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SECTION - I
Q1) a) Write importance of environmental policy for smooth working of

environmental management system. [9]
b) Define: [9]

i) Continual improvement.
ii) Environment.
iii) Environmental Aspect.

OR

Q2) a) Enlist environmental management system principles and elements. [6]
b) What are the advantages of ISO 14000 certification? [6]
c) Discuss scope of various 6 sub-committees under TC - 207. [6]

Q3) a) Briefly discuss the salient features of Water (Prevention and control of
Pollution) Act, 1974. [4]

b) What is the purpose of Air (Prevention & control) Act 1981; Explain in
brief how this act helped the state pollution control board to control air
pollution. [6]

c) Briefly discuss Municipal Solid Waste Rules 2000. [6]
OR
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Q4) a) State powers and functions of central board in [6]
i) The Air Act.
ii) The Water Act.
iii) The Environmental Protection Act.

b) Briefly discuss Hazardous Waste Management Handling Act 1989. [6]
c) Explain procedure for sampling under [4]

i) The Air Act.
ii) The Water Act.

Q5) a) Write a procedure for controlling the emission of SOx by treatment of
Sulphur from flue gas. [6]

b) Explain the limestone injection process used to remove oxides of sulphur
from flue gases. [6]

c) Write the pollution indices in air monitoring and air quality assessment.[4]
OR

Q6) a) Write National Ambient Air Quality (NAAQ) Standards for SPM, SOx,
NOx & CO. [4]

b) Enlist different control measures for NOx control and Explain any one in
detail. [6]

c) What are the sources of nitrogen oxides? Explain the following techniques
to reduce the emission of NOx [6]
i) Low excess air combustion.
ii) Modifications in burner design.

SECTION - II
Q7) a) Discuss the suitable methods of collection & disposal of Municipal Solid

Waste. [6]
b) Write the classification of hazardous solid waste. [6]
c) Explain with reference to hazardous waste. [6]

i) Reactivity.
ii) Corrosivity.
iii) Toxicity.

OR
Q8) a) Explain on-site handling, storage and processing of solid wastes. [6]

b) What are the ill effects on environment because of improper disposal of
biomedical waste? [6]

c) Enlist different methods available for treatment of medical waste and
discuss any one in detail. [6]



Q9) a) Write short notes on [12]
i) Carbon adsorption.
ii) Ion exchange.
iii) Electrodialysis.

b) What is advanced waste water treatment? Why it is necessary. [4]
OR

Q10)a) Explain method of removal of phosphorous. [4]
b) What is adsorption? Explain with a neat sketch granular Activated Carbon

(GAC) treatment of effluent and regeneration of carbon. [6]
c) What are the advantageous of removing nutrients from effluent? [6]

Q11)a) Discuss the role of general public in Environmental Clearance. [6]
b) Write positive and negative environmental impacts of following projects

of any one. [6]
i) Thermal power plant.
ii) Express highway.

c) Explain the role of regulatory agencies and control board in Environmental
Clearance of Project. [4]

OR

Q12)a) Explain constructions ‘Leopold Matrix’ with reference to EIA. [4]
b) What are advantages and disadvantages of EIA? [6]
c) Explain procedure for public hearing in India. [6]

( ( (
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SECTION - I
Q1) a) Explain elastic rebound theory. [10]

b) With a neat sketch explain the interior of the earth. [6]
OR

Q2) a) Explain the terms: epicenter, focal depth, epicentral distance. [6]
b) How are earthquakes measured? Explain in brief. [10]

Q3) a) Obtain the solution for a single degree of freedom system subjected to
free damped vibrations. [10]

b) For the mathematical model shown in Fig. 3. b, determine the equivalent
stiffness. [6]
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OR
Q4) a) For the system shown in Fig. 4.a, determine the natural frequency. Take

m = 20 kg [4]

b) Two identical masses that weight 675 N each rest on a frictional plane as
shown in Fig. 4.b. They are connected by a spring with stiffness 36  N/
m. Forces F are applied to pull the masses apart. Then the forces are
suddenly released. Find the period and frequency of vibration. [12]

Q5) a) What are shear walls? Explain with neat sketches. [10]
b) Explain the various structural arrangements by which the lateral loads on

a structure can be resisted. [8]

OR
Q6) Fig. 6 shows plan of a 6-storey building located in zone III. Four shear walls

are provided in each direction to resist the seismic forces. The building has
the following data: [18]
a) Floor - to - floor height = 3.25 m
b) Dead load per unit area of floor = 3 kN/m2

c) Live load on each floor = 3 kN / m2

d) Live load on roof = 2.0 kN / m2

e) Axial load on each shear wall = 5500 kN
f) Size of columns = (350 × 350) mm
g) Soil below the foundation = Hard
h) Grade of materials = M 25 grade of concrete and Fe 415 grade of steel.



Design the shear walls.

SECTION - II
Q7) The G+3 building shown in Fig. 7 is located in seismic zone IV. The floor - to

- floor height is 3.5m. The building is supported on hard strata. The R.C.
frames are in - filled with masonry walls. The lumped weight due to dead
loads is 8 kN /m2 on floors and 5 kN/ m2 on the roof. The floor slabs are
designed for a live load of 3.5 kN/m2 and the roof is designed 2 kN / m2.
Perform dynamic analysis along y - axis only. [18]

[4064]-13                 3
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OR
Q8) a) Explain static analysis and dynamic analysis of structure for seismic

loads. [9]
b) Explain the phenomenon of liquefaction. [9]

Q9) A (230 × 350) mm column is reinforced with 8-16#. It is supported on an
isolated footing. The load coming on the footing is 950 kN and a moment of
25 kNm. The SBC of the soil is 200 kN/m2. Using M20 grade of concrete and
steel of grade Fe 415, design the footing and sketch the details of reinforcement.

[16]

OR
Q10)What is retrofitting and rehabilitation of structures? [16]

Q11)Explain the various techniques of retrofitting. [16]

OR
Q12)a) Explain the factors to be considered before retrofitting? [8]

b) Explain active, passive and hybrid protective systems. [8]



SECTION - I
Q1) a) Discuss the importance of communication and coordination between

client, consultant and contractor for a construction site. Explain with
suitable examples. [10]

b) What are the qualities required for a successful construction manager?
Out of these qualities, list any four most important stating the reasons.[8]

Q2) a) Differentiate between ABC analysis and Music 3D rule with example.[8]
b) Explain the procedure adopted on any construction site from the raising

of demand slip till the requirement is fulfilled. (Assume that stock is not
available and material to be ordered). [8]

OR
Q3) a) Explain 4 Ms of construction stating its inter - dependability. [8]

b) Explain Just in Time method in detail. Discuss whether we can use JIT
for construction sites giving reasons. [8]

Q4) a) Explain following appraisal techniques. [8]
• Benefit cost analysis.
• Break even analysis.
State applications of each.

b) What is annuity? What are different types of annuity? Give applications
of each. [8]

OR
       P.T.O
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Q5) a) Give the rating method as suggested by ICRA for a construction company.
[10]

b) Foreign Direct Investment (FDI) is playing a major role in infrastructure
development in India. State your views on the same. [6]

SECTION - II

Q6) a) Suggest suitable rehabilitation plan for a city struck very badly by
earthquake. [8]

b) Write a detailed note on Disaster Management w.r.t. following points.[10]
• Definition of disaster
• Types of disasters
• Disaster Preparedness
• Mitigation
• On site and off site planning

Q7) a) Give the points covered under the training programme of a safety engineer.
[8]

b) Explain in detail the “Child labour act” [8]

OR
Q8) a) What are the benefits of training? Describe various types of training

programmes and its applications. [8]
b) Give the points covered in maternity leave act. [8]

Q9) a) Write a detailed note on CIDC. [8]
b) What are the advantages of using computer as MIS tool? [8]

OR
Q10)a) Describe various methods of Construction risk mitigation. [8]

b) What is the necessity of MIS on construction site. [8]

( ( (



SECTION - I
Q1) a) Explain Engineering significance of archean rocks in Maharashtra State.[8]

b) Describe Flow groups of basalta. [6]
c) Write notes Pinching and bulging of Dykes. [4]

OR
Explain:
a) Engineering significance of Precambrian secondary rocks in Maharashtra

State. [8]
b) Varieties of Basalts. [6]
c) Field characters of fractures. [4]

Q2) a) Mention in detail any two case histories of dams in which economy has
been achieved by interpreting correctly the geological conditions in
Deccan trap area. [8]

b) Discuss in detail the relation between location of spillway and local geology
in deccan trap area. [8]

OR
Write in brief on
a) Engineering significance of fractures from dam foundation point of view.

[8]
b) Engineering significance and origin of Tachylytic basalts. [8]
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Q3) a) List only various physical properties of rock masses. [3]
b) Describe Compressive strengths and Shear strengths of rock masses.[8]
c) Write in detail on ‘Q’ System of classification of rock masses. [5]

OR
a) Explain the procedure of Electrical resistivity method. [3]
b) Explain Bieniawskis’s geomechanical classification rock masses. [8]
c) Describe any two physical properties of rock masses. [5]

SECTION - II
Q4) a) How Location and depth of drill holes to be taken for bridge pier

foundation is decided. [6]
b) Discuss Tunneling through deccan trap basalts with suitable examples.

[12]
OR

a) What treatment is to be given to a dyke occurring below the foundation
of bridge pier. [6]

b) What problems arise when tunnel is associated with dyke / dykes. [6]
c) Describe Tunneling through Amygdaloidal Basalts with examples. [6]

Q5) Give detailed account of water bearing characters of Deccan trap basalt rocks.
[16]

OR
Write notes on:
a) Deep drilled wells. [4]
b) Scarcity of sand in deccan trap area. [4]
c) Characters and engineering significance of older alluvium. [8]

Q6) Write notes on:
a) Problems with made ground in cities. [4]
b) Giant phenocryst basalt as a construction material. [4]
c) Engineering significance of fault / faults in major civil engineering works

as dams and tunnels. [8]
OR

a) Foundation of monumental buildings. [4]
b) Use of dyke a rock as a construction material. [4]
c) R.I.S. in Deccan trap area. [8]
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SECTION - I
Q1) a) Find which matrix you can invert? [6]

i) ⎥
⎦

⎤
⎢
⎣

⎡
276
502

ii)
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

987
654
321

iii)
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−
−
−

513
172
324

b) Using Gauss Jordan method find inverse of Matrix [A]. [10]

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ −
=

765
432
1055

]A[

OR
Q2) a) State different numerical methods to solve a system of simultaneous

equations. [6]
b) Solve following simultaneous equations using Gauss - Elimination

technique. [10]
2x1 + x2 + x3 = 7
4x1 + 2x2 +3x3 = 4
x1 – x2 + x3 = 0.

Q3) A two span continuous beam ABC is fixed at A and simply supported at B &
C. AB = BC = 6m. It carries concentrated load of 150 kN at centre of AB and
uniformely distributed load of 25 kN/m over BC. EI is uniform & it is 10,000
kN/m2. Find redundants MA & MB using flexibility method. [16]
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OR

Q4) A portal frame ABC shown in the figure 1 is subjected to uniformely distributed
load of 20 kN/m over BC. Draw B.M. diagram. EI is uniform. Use flexibility
method for analysis. AB = 4m, BC = 3m. [16]

Q5) A pin jointed structure is shown in Figure 2. [18]
a) Number the nodes for minimum band width.
b) State the size of overall matrix of the structrure.
c) Which rows & columns are deleted to consider boundary conditions.
d) Write explicitely force & displacement vectors.
e) State size of reduced matrix equation.

OR
Q6) Two cantilevers are united together by means of pin at B as shown in figure 3.

For the loads acting, find fixing moments at A & C. Use stiffness matrix
method. EI is uniform. [18]



SECTION - II
Q7) a) Explain member approach & structure approach in case of analysis of

plane portal frame. Taking a suitable example, write step by step procedure
in each case. [8]

b) Using first principles, establish relationship between local & global
stiffness matrix of portal frame member. State clearly transformation
matrix. [8]

OR

Q8) Analyse and draw B.M. diagram for portal frame as shown in figure 4. Use
stiffness matrix method. [16]

Q9) a) Using proper DOFs, write clearly stiffness matrix equation for a member
of orthogonal grid structure. Explain various terms involved in matrix
equation. [8]

b) Using structure approach, develop only stiffness matrix of grid structure
shown in figure 5. GJ = 0.4 EI. & Uniform for all members. [10]

[4064]-409   3
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OR

Q10)Analyse & draw bending moment diagram for grid structure of Q.9(b) as
shown in figure 5 if it carries vertical downward load of 50 kN at B. Use
stiffness matrix method. [18]

Q11)Stating clearly DOFs/node, explain stiffness matrices for space truss member
& space frame member. In which case you need transformation matrix? Explain
reason. [16]

OR

Q12)Explain input data, input file and results in output file in case of software
solution of plane truss problem. Take a suitable example of truss & write
details as per the format of software you have used. [16]

( ( (



SECTION - I
Q1) a) Derive concatenated transformation matrix for rotation with respect to

any reference point (xr, yr). [6]
b) A triangle with vertices A(8, 0), B(12, 0) and C(8, 3) has undergone the

following operations. Find the concatenated matrix and then find new
coordinates of ΔABC. [10]
i) Rotated by 90º in anticlockwise direction about (3, 0).
ii) Mirrored about line y = x.
iii) Scaled using overall scaling factor of 2 with respect to point (2, 0).

OR
Q2) a) What are the advantages of Open GL? Write down syntax of the

commands for rotation, translation & scaling using Open GL. Also explain
the significance of the terms in the commands. [8]

b) A triangle is defined by the vertices A (1, 2, 4), B (4, 3, 5) and C (5, 8, 3).
The three orthographic views are to be projected. Write transformation
matrices and hence determine coordinates of Front, Top and Right hand
side views. [8]
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Q3) a) Differentiate between implicit and explicit forms of the non-parametric
curves. How are these curves different from parametric curves? [8]

b) A line is represented by end points P(5, 7, 2) & Q(-4, 6, 3). If ‘u’ at P
and Q is 0 & 1 respectively, determine its length. Also find out the
coordinates of points represented by u = 0.4, u = -0.25 and u = 1.5. [8]

OR
Q4) a) Differentiate between Bezier and B-spline surfaces. [8]

b) Explain following terms with respect to solid modeling. [8]
i) Constructive Solid Geometry.
ii) Boundry Representation.
iii) Feature based modelling.
iv) Constraint based modelling.

Q5) a) Find the deflection of each springs shown in figure 1. [6]

b) A three bar truss is shown in figure 2. Modulus of elasticity of the material
is 2 × 105 N/mm2. The cross sectional area of each element is 50 mm2.[12]
Determine:
i) The element stiffness matrix.
ii) Global Stiffness Matrix.
iii) Nodal displacement.
iv) Stresses in each element.
v) Reaction force.



OR
Q6) a) Explain penalty approach to solve one dimensional FEM problems. [6]

b) A tapered bar is shown in figure 3. Model the bar by considering it as
made up of 3 elements of equal length and hence find out the deflection
of free end and reaction at support using elimination approach. Also find
the stress at the midpoint. Assume E = 2 × 105 N/mm2. [12]

SECTION - II
Q7) a) What are the features of CNC machines as compared to NC machines.[6]

b) Write a CNC part program for the component as shown in Figure 4 by
using G and M codes for Fanuc controller. Use canned cycle for
roughing, finishing and threading operations. Raw material size is

φ

 45 × 60 mm. Assume suitable machining data for machining of mild
steel (feed, speed, coolant etc). [12]
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OR
Q8) a) What are the different types of Adaptive controls in NC machines. Explain

Adaptive control by optimisation (ACO) with suitable example. [6]
b) Write a CNC program by using G and M code for Fanuc controller for

the contour cutting and through drilling for the component shown in
Figure 5. use the concept of subprogram for contour cutting such that
depth of cut per pass is 1 mm. Use canned cycle for drilling operation.
Raw material is 120 mm × 100 mm × 5 mm. Assume suitable data for
cutting parameters like feed, speed coolant etc for machining mild steel.

[12]

Q9) a) Define Automation. What are the different strategies in Automation. [6]
b) Explain the parts classification and coding system for Group Technology.[6]
c) Explain Geneva Mechanism used for indexing. [4]

OR

Q10)a) What are different components of FMS. [8]
b) Write short note on computer Integrated manufacturing. [8]

Figure 05 (Q8 b)
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Q11)a) Name the various configuration of Robot and Explain SCARA
configuration with application. [8]

b) Name the different grippers used in material handling by robots with one
application of each. Explain the working of magnetic gripper with sketch.

[8]
OR

Q12)a) Explain the application of Robot in ARC welding operation. [6]
b) What are the different methods of Robot programming. [6]
c) Explain various motion commands in VAL language of Robot

programming. [4]

( ( (





SECTION - I
Q1) a) Classify the types of hydraulic fluids. What are desirable properties of a

hydraulic fluid? [6]
b) Discuss in brief the different materials used for seals used in hydraulic

components. [6]
c) Explain the term ‘rating of filters’ and discuss in brief on ‘pressure line

filters’. [6]
OR

Q2) a) Compare characteristics of petroleum oil based and water based fluids
used in hydraulic systems. [6]

b) Explain the difference between flared fitting and a compression fitting.[6]
c) Write in brief on ‘contamination control’. [6]

Q3) a) Discuss with drawing the performance characteristics of a gear pump.[6]
b) What size of accumulator is necessary to supply 500 cc of a fluid in a

hydraulic system of maximum operating pressure of 200 bar which drops
to 100 bar minimum? Assume nitrogen gas pre-charge of 66 bar. Find
adiabatic and isothermal solution. [6]

c) Discuss the factors influencing the selection of type of a pump for a
particular application. [4]

OR

Q4) a) Enumerate the different types of accumulators and explain ‘Gas charged
accumulator’. [6]

b) Sketch and explain construction, working and performance of parallel
piston pump. [6]

c) What are the functions of reservoirs? Draw a neat sketch of standard
reservoir showing its Internal and external features. [4]
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Q5) a) What is a function of a pressure relief valve? Draw simple sketch and
symbol and explain its working. State its applications. [8]

b) Explain in detail with neat sketch how a pressure compensated flow
control valve works. Name one application of this valve. [8]

OR
Q6) a) What is ‘open centre’ and ‘closed centre’ valve position of directional

control valve (DCV). Explain with sketch the importance and applications
of these center positions of DCV. [8]

b) Write short note on: Meter in and Meter out circuits. [8]

SECTION - II
Q7) a) Explain the need for speed control of Hydraulic motor. Explain in brief

any two methods of it. [6]
b) Explain the applications of Tandem & Telescopic cylinders. [4]
c) Explain the various efficiencies related to Hydraulic motors. [6]

OR
Q8) a) A Hydraulic system consists of two cylinders. The cylinders required to

be operated as per the following sequence:-
i) cylinder ‘A’ extends.
ii) cylinder ‘B’ extends.
iii) cylinder ‘A’ retracts.
iv) cylinder ‘B’ retracts.
Develop a hydraulic circuit for above requirements. [8]

b) What do you mean by cushioning of cylinders? How it is done? [4]
c) Identify the following components: [4]

i) ii)

iii) iv)



Q9) a) Draw the pneumatic circuits consisting of following components:
i) Shuttle valve ii) Quick Exhaust valve.
Draw the separate circuits & explain their working. [8]

b) Can we use atmospheric air directly in pneumatic systems? If no, why?
What should be done to make use of it? [4]

c) Write a short note on vaccum pump. [4]

OR
Q10)a) Write any two applications in industry requiring vaccum for their

operation. [6]
b) Differentiate clearly between Hydraulic & pneumatic motor. [4]
c) A pneumatic system is required to paste the stickers on a part. The

operation is need to be repeated after every 10 seconds. Draw a suitable
pneumatic circuit satisfying above requirement. [6]

Q11)A machine Tool slide is to be moved by means of Hydraulic cylinder as
follows:
a) Initially it moves through a distance of 250 mm against a load of 10 kN in

5 seconds.
b) It then follows a working stroke of 120 mm against an effective load of

40 kN. The feed rate required is between 0.5 to 1m/min.
c) The return stroke is as fast as possible.

A meter out circuit is used for speed control.
Draw the circuit & select different components used in circuit. [18]

OR
Q12)Two similar cylinders A & B are to be operated simultaneously. The load For

cylinder A is 20 kN & for B is 25 kN. Cylinders A & B has a stroke of 1M
which need to be completed in 25 seconds. The cylinder B should starts
retracting when cylinder A has completed its retraction. Returning of cylinders
are as quickly as possible.
Draw a circuit as per above requirements. Select all the components used in
circuit from standard data tables. [18]
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SECTION - I
Q1) a) Discuss environmental impacts due to conventional energy use. [8]

b) Discuss the energy policy of the Government and explain the concept of
energy management. [8]

OR

Q2) a) Explain the duties of Energy Manager and Energy Auditor. [8]
b) Write a short note on [8]

i) Energy Action Planning.
ii) Energy Security.

Q3) a) Explain stepwise procedure to carryout detailed energy audit. [8]
b) What are different Energy Conservation Opportunities in Compressed

Air System? [8]
OR

Q4) a) What are different Energy Conservation Opportunities in Boiler System.[8]
b) Explain the different instruments used for Energy Audit with their

application. [8]

Q5) a) Briefly describe the various financial analysis techniques for investments
in energy efficiency projects and their suitability of application. [10]

b) What is the NPV for a project of life 2 years, which requires the capital
investment of Rs.50,000 and yield Rs. 30,000 in the first year and
Rs.40,000 in the second year, if the interest rate is 9%. [8]
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OR
Q6) a) Explain the concept of Time Value of Money. [6]

b) What is Sensitivity Analysis? List different factors considered for
sensitivity Analysis. [6]

c) A sum of Rs. 30,000 is deposited in a bank at the beginning of a year.
The bank pays 6% interest annually. How much money will be in the
bank account at the end of the fifth year, if no money is withdrawn? [6]

SECTION - II
Q7) a) Enlist the types of stream trappers and explain anyone of them with a

neat sketch. [8]
b) Find out the efficiency of the boiler by direct method with the data given

below: [8]
i) Type of boiler : Coal fired.
ii) Quantity of steam (dry) generated : 12 TPH.
iii) Steam pressure (gauge) / temp : 10 kg/cm2(g)/200ºC.
iv) Quantity of coal consumed : 2.1 TPH.
v) Feed water temperature : 75ºC.
vi) Gross Calorific Value of Coal : 12000 KJ/kg.
vii) Enthalpy of saturated steam at 10.2 kg/cm2 pressure : 1785 KJ/kg.
viii) Enthalpy of feed water : 320 KJ/kg.

OR

Q8) a) Enlist and discuss the energy saving methods for the pumping system.[8]
b) The connected loads for the bungalow are as below: [8]

i) 05 bulbs of 60 W each,
ii) 06 fluorescent tubes of 40 W each,
iii) An old refrigerator of 200 W.
It is decided to replace the bulbs and tubes with 11 CFL of 15 W each
and an old refrigerator by energy efficient refrigerator of 175 W.
Considering usages of 6 hours per day and an electrical tariff of Rs. 4
per kWh; calculate an annual electrical energy saving in kWh and money.

Q9) a) Explain the following terms in brief [10]
i) Lux.
ii) Colour rendering index.
iii) Ballast.
iv) Luminance.
v) Luminous efficacy.

b) What are the types of lamps used in lighting system? Write down their
features with typical applications. [8]



OR

Q10)a) What are different types of motors? Explain in detail the energy efficiency
improvements in energy efficient motors. [10]

b) Write short note on the following: [8]
i) Electricity Act 2003.
ii) Power factor improvement.

Q11)a) Explain the concept of cogeneration with a neat sketch. [8]
b) What are the benefits of waste heat recovery? And explain the concept

of heat wheel. [8]
OR

Q12)a) Explain the term topping cycles and bottoming cycles with examples.[8]
b) Explain in brief: [8]

i) CDM Projects.
ii) Carbon Credit Calculation.

( ( (
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SECTION - I
Unit - I

Q1) a) Explain Seven Phases of Morphology used in product Design. [8]
b) Discuss the concept of Concurrent design. [8]

OR

Q2) a) Differentiate between product verification & product validation. [8]
b) What is Rapid prototyping? Discuss in detail. [8]

Unit - II
Q3) a) How mission statement is decided with the help of technical questionary?

Explain with suitable example. [9]
b) Explain different types of customer needs. How they are Identified? [8]

OR
Q4) a) Explain the concept of economic analysis of a product with appropriate

example. [9]
b) Explain the relationship of S-curve & technology forecasting. [8]

Unit - III
Q5) a) Explain the steps in concept generation process. [8]

b) Explain Pugh’s concept selection chart with an appropriate example.[9]
OR

Q6) a) Explain the importance of failure modes & effects analysis in concept
embodiment. [9]

b) Explain in detail FAST method. [8]
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SECTION - II
Unit - IV

Q7) a) Explain subtract and operate procedure in detail with suitable example.[8]
b) What is force flow diagram? Explain with suitable example. [8]

OR
Q8) a) Explain the concept of House of Quality in detail with suitable example.[8]

b) Explain function based Modularity & Manufacturing based Modularity
in detail. [8]

Unit - V
Q9) a) Discuss the guidelines of design for Assembly in detail. [9]

b) Elaborate the concept of Design for piece part production. [8]
OR

Q10)a) What are Environmental objectives? Discuss local and global issues in
detail. [9]

b) Explain weighted sum Assessment Method for lifecycle assessment in
detail. [8]

Unit - VI
Q11)What is product Lifecycle Management? Explain the elements & significance

of  PLM  in detail. [17]
OR

Q12)a) Explain different phases of product Life cycle. [9]
b) What is product Date Management? Discuss in detail. [8]

( ( (



SECTION - I
Q1) a) Explain dimensional analysis for compressible and incompressible flow

machines. [8]
b) A centrifugal pump delivers 2.5m3/s under a head of 14m and running at

a speed of 2010 rpm. The impeller diameter of the pump is 125 mm. If a
104mm diameter impeller is fitted and the pump runs at a speed of 2210
rpm, what is the volume rate? Determine also the new pump head. [8]

OR

Q2) a) Explain the performance characteristics of pumps, compressors, fans
and blowers. [8]

b) Write equations of energy transfer between fluid and rotor. [6]
c) Define specific speed. What is its significance? [2]

Q3) a) The impeller of a centrifugal pump has 1.2 m outside diameter. It is used
to lift 1800 liters of water per second against a head of 10 m. Its vanes
make an angle of 30º with the direction of motion at outlet and runs at
200 rpm. If the radial velocity of flow at outlet is 2.5 m/s, find the
manometric efficiency. Also find the power required if the overall efficiency
is 82%. [8]

b) Explain various efficiencies of centrifugal pump. [8]

OR
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Q4) a) Explain various types of characteristic curves usually prepared for
centrifugal pumps. [8]

b) What is NPSH derive the expression of the same. Find the height from
the water surface at which a centrifugal pump may be installed in the
following case to avoid cavitation: Atmospheric pressure = 1.01 bar;
vapour pressure = 0.022 bar; losses in suction pipe = 1.42 m; effective
head of pump = 49m; and cavitation factor = 0.115. [8]

Q5) a) Explain the design procedure of centrifugal pump. [8]
b) Explain various forms of corrosion occurred in hydraulic machines.[10]

OR
Q6) a) Explain various application areas of centrifugal pump. [10]

b) Explain general design considerations of pump casing. [8]

SECTION - II
Q7) a) Define stagnation state and derive equations for [6]

i) stagnation enthalpy.
ii) stagnation temperature.
iii) stagnation velocity of sound.
iv) stagnation pressure and
v) stagnation density.

b) An axial fan stage consisting of rotor and UGVs for - ve inlet swirl and
to eliminate outlet swirl, has the following data: [10]
Rotor blade air angle at inlet 86º
Tip diameter 60 cm
Hub diameter 30 cm
Rotational speed 960 rpm
Power required 2 kW
Flow coefficient 0.245
(Inlet flow conditions P1 = 1.02 bar, T1 = 316 K)
Determine the rotor blade angle at exit, the flow rate, stage pressure rise,
overall efficiency, degree of reaction and specific speed.

OR



Q8) a) Prove the following relations for an axial fan stage with UGVs and DGVs:
(Δ p)st = 2

ρ

u2 (

Φ

tan

β

2-1), 

Ψ

 = 4(

Φ

tan

β

2-1) and R = 1. [6]
b) A centrifugal blower with a backward a blade with 60º impeller tip angle

produces a pressure equivalent to 100 cm column of water. The pressure
and temperature at its entry are 0.98 bar and 310 K. The electric motor
driving the motor runs at 3000 rpm. The efficiencies of fan and drive are
82%  and 88 % respectively. The radial velocity remains constant and
has a value of 0.2 u2. The velocity at the inlet eye is 0.4 u2. [10]
If the blower handles 200 m3/min of air at the entry conditions, determine:
i) Power required by the electric motor.
ii) Impeller diameter.
iii) Inner diameter of the blade ring.
iv) Air angle at entry.
v) Impeller width at entry and exit.
vi) Number of impeller blades, and
vii) The specific speed.

Q9) a) Explain functions of an airfoil and discuss the characteristic curves of
airfoils. [8]

b) What are the main causes of noise generation? What are the methods of
reducing fan noise? [8]

OR
Q10)a) State design considerations and empirical relations used to determine

various fan design parameters. [8]
b) Write a short note on: [8]

i) Surge and stall
ii) Cascade variables

Q11)a) What is the work done factor for an axial compressor stage? How does
it vary with the number of stages? [6]

b) An axial compressor stage has the following data: [12]
Temperature and pressure at entry 300 K, 1 bar
Degree of reaction 50%
Mean blade ring diameter 36 cm
Rotational speed 18000 rpm
Blade height at entry 6 cm
Air angle at rotor and stator exit 25º
Flow coefficient 0.53
Work-done factor 0.88
Stage efficiency 85%
Mechanical efficiency 96.7%
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Determine:
i) Air angles at rotor and stator entry.
ii) The mass flow rate of air
iii) The power required to drive the compressor.
iv) The loading coefficient.
v) The pressure ratio developed.
vi) The Mach number at stator entry.

OR
Q12)a) In a centrifugal compressor air enters at a stagnation temperature of 288

K and stagnation pressure of 1.01 bar. The impeller has 17 backward
vanes and no inlet guide vanes. [12]
Assume constant radial velocity.
The following data apply;
Mass flow rate : 2.5 kg/s
Impeller tip speed : 475 m/s
Impeller blade angle at tip : 60º
Mechanical efficiency : 96%
Absolute air velocity at diffuser exit : 90 m/s
Compressor isentropic efficiency : 84%
Absolute air velocity at impeller inlet : 150 m/s
Diffuser efficiency : 82%
Axial depth of impeller : 6.5 mm
Power input factor : 1.04

γ

for air : 1.4
Determine:
1. Shaft power
2. Stagnation and static pressure at diffuser outlet.
3. Absolute Mach number and stagnation and static pressure at the

impeller exit, assume R = 0.5.
4. Rotational speed.

b) What is “slip factor”? What is its effect on the flow and the pressure
ratio in the stage? [6]

( ( (
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SECTION - I
Unit - I

Q1) a) Using stribeck curve explain the range and types of lubrication modes.[6]
b) Explain extreme pressure lubricants [EP] where they are used. [6]
c) An oil of viscosity of 70 cp and relative density of 0.7 is used for

lubrication. Convert the viscosity into centi-stoke. SUS. [4]

OR

Q2) a) Compare between sliding and rolling contact bearing. [6]
b) Write the short note on following: [6]

i) Anti - friction additives.
ii) Anti - wear additives.
iii) Anti - scuff additives.

c) Explain the process and methods of recycling of the used oil. [4]

Unit - II
Q3) a) Explain the following theories of friction: [12]

i) Mechanical Interlocking theory.
ii) Simple Adhesion theory.
iii) Modified Adhesion theory.

b) What are the factors affecting wear. [4]

OR
       P.T.O
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Q4) a) Write a short note on: [12]
i) Abrasive wear.
ii) Surface fatigue wear.
iii) Stick - slip phenomenon in friction.

b) Explain in brief laws of friction. [4]

Unit - III
Q5) a) Derive the two dimensional Reynold’s equation from the first principle.

Write the assumption made. [12]
b) Explain the mechanism of pressure development in hydrodynamic

lubrication. [6]
OR

Q6) a) With the usual notations, derive an expression for pressure distribution
in case of infinite short journal bearing. Show the axial and circumferential
pressure distribution. [12]

b) Write a short note on following: [6]
i) Hydrodynamic bearings Advantages and Limitations.
ii) Sommerfield number.

SECTION - II
Unit - IV

Q7) a) Derive the expression for flow rate through rectangular slot. What are
the assumptions made while deriving the equation. [8]

b) The following data refers to a hydrostatic thrust bearing: [10]
i) Shaft diameter = 400 mm
ii) Recess diameter = 250 mm
iii) Shaft speed = 720 rpm
iv) Supply pressure = 5N/mm2

v) Film thickness = 0.15mm
vi) Viscosity of lubricant = 30 CP
vii) Specific heat of lubricant = 1.76 kJ/kgºC
viii) Specific gravity of lubricant = 0.86
Calculate:
i) Load - carrying capacity of the bearing.
ii) Oil flow rate.
iii) Total Power loss.
iv) Temperature rise.
Assume that the total power loss in the bearing is converted into frictional
heat.



OR
Q8) a) Derive an equation for load - carrying for given instanteneous velocity of

approach and film thickness in case of circular plate approaching a plane.
[8]

b) When a circular plate of diameter 150 mm is approaching a plane at a
velocity of 12.5 cm/s at the instant, oil-film thickness is 0.25mm. The
viscosity of the oil is 0.035 Pa-s. Evaluate for squeeze film action. [10]
i) the maximum pressure.
ii) average pressure.
iii) load - carrying capacity
iv) time required to squeeze the oil film from 0.25mm to 0.005mm.

                        Unit - V
Q9) a) Explain the phenomenon of elastohydrodynamic lubrication. [6]

b) Compare gas lubricated bearings with oil - lubricated bearings based on
the following parameters. [4]
i) lubricant.
ii) film thickness.
iii) surface finish.
iv) Bearing material.

c) State the merits, demerits and applications of gas - lubricated bearings.[6]

OR
Q10)a) Write short note on any two of the following: [8]

i) Lubrication in wire drawing and extrusion.
ii) Lubrication in rolling.
iii) Lubrication in forging.

b) What are the desirable properties of bearing materials? Explain each of
them in brief. [4]

c) Write the uses of Oil-seals. [4]

Unit - VI
Q11)a) What is tribological surface? Explain, with neat sketch, the different layers

of tribological surface. [6]
b) State and explain the different geometrical properties of the surface. [4]
c) State the various parameters used for the measurement of surface

properties. [6]
OR

Q12)a) Classify the surface engineering processes. [4]
b) Explain, with neat sketch, the electroplating process. [6]
c) How surface engineering processes are specified? Explain. [6]

( ( (
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SECTION - I
UNIT - I

Q1) a) Explain the following: [8]
i) Two person Sum Game.
ii) Saddle Point.
iii) Dominance Principle
iv) Pure Strategy.

b) Reduce the following game by dominance and Find the game value?[8]

  Player B
I II III IV

I 3 2 4 0
Player A II 3 4 2 4

III 4 2 4 0
IV 0 4 0 8

OR
Q2) a) Explain the Steps in Decision Making. [6]

b) Solve the following Game? [10]
                                      B

B1 B2

A1 2 6
A A2 4 5

A3 12 4

       P.T.O
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                      UNIT - II
Q3) a) Explain Dual - Simplex Method. [6]

b) Solve LPP by Suitable Method. [10]
Maximize Z = 10x1 + 20x2
Subject to 5x1 + 2x2 < 30

3x1 + 6x2 < 36
2x1 + 5x2 < 20
Where x1, x2 > 0.

OR

Q4) a) Explain Sensitivity Analysis with Limitations? [6]
b) A firm manufactures two products P1 P2 on which the profits earned are

Rs. 5 and Rs.8 respectively. Each product is prepared on two machines
M1 and M2. The machine time required for these products on the two
machines and their availability is as shown below.

Product P1 Product P2   Availability of Machines
    (minutes) per day

Machine M1 2    1            400
Machine M2 4    1            600

Find the number of units of products P1 and P2 to be manufactured per
day to get maximum profits? [10]

UNIT - III
Q5) a) Differentiate between Transportation problem & Assignment problem?[2]

b) Solve the following Transportation problem involving three sources and
four destinations. The cell entries represent the cost of transportation
per unit. Obtain solution by VAM Method? [8]

1 2 3 4      Supply
1 3 1 7 4 300

Sources 2 2 6 5 9 400
3 8 3 3 2 500

Demand    250   350   400   200      1200

c) Solve the assignment problem of four sales persons to four different
regions as shown in table below such that total sales are maximized?[8]



Sales Region
1 2 3 4

1 10 22 12 14
Salesman 2 16 18 22 10

3 24 20 12 18
4 16 14 24 20

OR

Q6) a) A college is having a degree programme for which the effective semester
time available is very less and the programme requires field work. Hence,
a few hours can be saved from the total number of class hours, and can
be utilized for the field work. Based on past experiences, the college has
estimated the number of hours required to teach each subject by each
faculty. The course in its present semester has 5 subjects and the college
has considered 6 existing faculty members to teach there courses. The
objective is to assign the best 5 teachers out of these 6 faculty members
to teach 5 different subjects so that the total number of class hours
required in minimized. The data of this problem is summarized as below.
Solve the assignment problem optimally? [14]

    Subjects
1 2 3 4 5

1 30 39 31 38 40
2 43 37 32 35 38

Faculty 3 24 41 33 41 34
4 39 36 43 32 36
5 32 49 35 40 37
6 36 42 35 44 42

b) Explain Degeneracy in Transportation problem? [4]

SECTION - II
UNIT - IV

Q7) a) A fast moving item has a demand of 18,000 units/year. The cost of one
procurement is Rs. 50 and inventory carrying or holding cost is Rs. 1.20
per unit/per year. It is assumed that supply is received as soon as the
order is placed and no shortage or stock permitted. Cost of one unit is
Rs. 8 Determine. [8]
i) EOQ
ii) Number of Orders/Year
iii) Interval between orders
iv) Total cost per year.
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b) Define: [8]
i) Queue Length.
ii) Traffic Intensity.
iii) Service Channels.
iv) Service in Priority.

                                  OR

Q8) a) After studying the monthly receipts and payments over the past 20  months
a retailer has developed the following data. [10]
Monthly Receipts Probability Monthly           Probability
(Rs.) Payments(Rs.)
30,000 0.20 40,000 0.30
50,000 0.30 60,000 0.40
70,000 0.40 80,000 0.20
1,20,000 0.10 1,00,000 0.10

Using set of random numbers given below, simulate the monthly pattern of
receipts and payments for the 12 months of next year, assuming further that
the beginning bank balance is Rs. 1,00,000. What is the estimated balance at
end of 12 months periods? What is the highest monthly balance during the
year? What is the average monthly balance during the year?

Random Numbers
For Receipts 03, 91, 38, 55, 17, 46, 32, 43, 69, 72, 24, 22
For Payments 91, 96, 30, 32, 03, 88, 48, 28, 88, 18, 71, 99
b) Derive an expression for EOQ. [6]

UNIT - V
Q9) a) Explain Break Even Analysis and Margin of safety with neat sketch. [4]

b) The following data is available for ABC Ltd.
Direct Material Cost / Unit = Rs. 800
Direction Labour Cost / Unit = Rs. 420
Fixed Overheads Rs. 60,000
Variable overheads 40% on direct labour
@ selling price / unit = Rs. 2400
Trade discount 5%
Calculate
i) B/E Point.
ii) Net sales volume.
iii) Net profit for sales 30% above B/E volume.
iv) Net profit for sales 20% below B/E volumes. [12]



OR
Q10)a) Explain how the theory of replacement is used in following problems:

i) Replacement of items that fail completely.
ii) Replacement of items whose maintenance cost varies with time.[8]

b) A JCB excavator operator purchases the machine for Rs. 15,00,000.
The operating cost and the resale value of machine is given below. [8]

Year 1 2 3 4 5 6 7 8
Operating
Cost (Rs.) 30,000 32,000 36,000 40,000 45,000 52,000 60,000 70,000

Resale 12 10 8 5 4.5 4 3 2
value in
(Lacks of
Rs.)
When should the machine be replaced?

UNIT - VI
Q11)a) A list of activities, precedence relations and activity completion times is

given in the following table. [13]
Activity Predecessor Time

Activities (Days)
A - 5
B a 4
C b 2
D a,c 6
E d 8
F e 5
G c 4
H d, e, g, i 13
I C 2
J g, h 1
K f, h, j 6

i) Draw an activity on node network diagram.
ii) Complete the early start, late start, early finish and late finish and

slack times for each activity in the network.
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iii) What is the critical path and expected completion time for the
project?

b) Write Difference between CPM and PERT? [5]

OR

Q12)a) Activities of a small project are given below. The network of this project
is also drawn. What is the probability of completing the project within 26
days, within 28 days. [12]
Activity Most Optimistic Most likely Time Most pessimistic

    Time (days)         (days)      Time (days)
1 - 2 1 1 1
2 - 3 1 4 7
2 - 4 8 12 10
3 - 5 3 5 7
4 - 5 1 1 1
5 - 6 3 6 9
5 - 7 4 6 8
6 - 8 4 8 12
7 - 8 2 5 8

Use Normal distribution table mentioned below.

Z 0.294 0.796 0.884 2.388
P 0.614 0.7852 0.8104 0.9915

b) Explain different types of floats. [6]

( ( (
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SECTION - I
Q1) a) Discuss properties of petroleum based fluids used in hydraulic systems.

[6]
b) Write in short on Fluid power applications in hydraulic presses. [6]
c) Write in short on Heat Exchangers used in fluid power systems. [6]

OR
Q2) a) What are the sources of oil contamination? How to control it? [6]

b) What are the different types of seals used in various hydraulic
components? [6]

c) Explain with the help of graphs, the effect of temperature and pressure
on hydraulic fluids. [6]

Q3) a) What  is difference between positive displacement and non positive
displacement pumps. [6]

b) What are the different accessories provided in a hydraulic power unit?
What are their functions. [6]

c) What are the functions of different components of a typical power unit.[4]

OR

       P.T.O
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Q4) a) What are the different types of accumulators? Also explain different
applications of an accumulator with circuits. [8]

b) Explain with neat diagram working of a typical vane pump with its
characteristics curve. [8]

Q5) a) What is purpose of providing pressure switches and temperature switches
in hydraulic system. [6]

b) What is a pressure compensated flow control valve? Explain with neat
sketch & name the pressure control valves. [10]

OR
Q6) Write short notes on:

a) Meter in and meter out circuits. Draw & explain the advantages of these
circuits. [8]

b) A hydraulic cylinder has a bore of 20 cm and a piston rod dia. Of 14 cm
if the extend speed of the piston is 6 m/min determine
i) Flow rate of oil entering, in lps.
ii) Flow rate of oil leaving from the annulus during extend, in lps.
iii) Speed of retracting using same flow rate of entering.
iv) Flow rate from the full bore end on retract. [8]

SECTION - II
Q7) Explain the following terms with respect to hydraulic motor.

a) i) Volumetric efficiency.
ii) Mechanical efficiency.
iii) Overall efficiency. [6]

b) Draw regenerative circuit with centre position regeneration of 4/3 D.C.V.
& explain its application. [12]

OR
Q8) a) Draw and explain Motor breaking circuit. [8]

b) Draw circuits to show the applications of [10]
i) Unloading valve.
ii) Sequence Valve.

Q9) a) Explain ‘FRL’ unit in pneumatic systems, with diagrams. [8]
b) Draw a neat sketch & explain working of a typical 5 ways 2 position

solenoid operated direction control valve used in pneumatic circuits.[8]
OR



Q10)Analyse the circuit shown
a) in fig (1) [8]

b) Draw speed control circuits of hydrolic cylinder. (any two) [8]

Q11)a) Draw a simple hydraulic circuit which will operate a hydraulic cylinder of
a machine provision is required to hold the cylinder any where in between the
end positions. [6]
b) Draw & explain any typical pneumatic circuit for a control of double

acting cylinder. [6]
c) Draw symbols

i) 2 position 4 ports Pilot operated D.C.V.
ii) AND valve.
iii) Direct operated Pr. relief valve.
iv) Exhaust port silencer. [4]

OR

Q12)A machine is operated by a hydraulic system. The motion of hydraulic cylinder
is used to operate the machine. Total stroke is 600 mm. First 500 mm of
stroke is to be completed in about six seconds against a load of 20 kN. The
load during remaining 100 mm of the stroke is 40 kN, the speed during this
part of stroke is to be 2.5 m/min After stroke is complete the cylinder is to be
returned against a load of 20 kN in 6 sec. A meter in circuit is used. Draw
hydraulic circuit & select components from the data given. Mention rating of
components in case it is not available in the given data. [16]

[4064]-427   3



( ( (

[4064]-427   4



SECTION - I
Unit - I

Q1) a) Write a note on ‘thermoelectric refrigeration’. [5]
b) Explain the concept of DART. [3]
c) Explain reduced ambient system with the help of T-S diagram. Derive

expression for COP. [8]
OR

Q2) a) An air compressor works between the pressure of 1 bar and 8 bar on
reversed joule engine cycle. The temperature of air entering the compressor
is 6.7ºC and after compression the air is cooled to 26.7ºC, before entering
the expansion cylinder. Expansion and compression follows the law
PV1.35 = constant. Determine the COP of the machine and power
consumption per kW of refrigeration. Take Cp = 1.005 and Cv = 0.718
kJ/kg K. [6]

b) Write a note on ‘Pulse tube refrigeration’. [5]
c) Explain reversed carnot cycle used for refrigeration with the help of P-V

and T-S diagram. Derive an expression for COP. [5]

                          Unit - II
Q3) a) How refrigerants are classified? [4]

b) What are the desirable properties of good refrigerant. [6]
c) Write a note on ‘Total Equivalent Warming Impact’ (TEWI) [6]

OR
       P.T.O

Total No. of Questions : 12] [Total No. of Pages : 4
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Q4) a) Write a note on Montreal protocol and kyoto protocol. [6]
b) Give alternate refrigerants for CFC’s and HCFC’s with justification. [6]
c) What is the concept of green building. [4]

Unit - III
Q5) a) A typical multipressure system is shown in the Figure. The refrigerant

R-134a is used in the cycle. Sketch the cycle on P-h diagram and calculate:
i) Overall COP
ii) Mass flow refrigerant through each evaporator.
iii) Cooling load on condenser assuming that subcooling takes place in

condenser. [8]

b) Compare VCC and VAC. [4]
c) Explain lithium bromide absorption system. [6]

OR
Q6) a) Explain two stage compression with flash gas removal. [6]

b) Explain cascade system with the help of P-h diagram. [6]
c) What is selection criteria of refrigerant absorbent mixture. [6]

SECTION - II
Unit - IV

Q7) a) How will you define air conditioning system as against refrigeration system.
Classify air conditioning systems and explain with sketch any one system
you have classified. [8]



b) What is the importance of temperature and humidity in industrial
application with a few examples. In what respects this differs from
automobile air - conditioning? [8]

OR
Q8) Write short notes on the following: [16]

a) Sensible Heat Factor.
b) Room Sensible heat factor.
c) Apparatus Dew Point Temperature.
d) Infitration load.

Unit - V
Q9) a) Enumerate the basic elements of the control system. Explain. [8]

b) Write short notes on: [10]
i) Bimetal type thermostat for room temperature.
ii) Hair type humidistat for humity control in air - conditioning.

OR

Q10)a) What is a ‘duct’ in air - conditioning? How will you classify the ducts?
Explain. [6]

b) What are the desirable properties of an ideal duct material? Name some
commonly used duct materials. [6]

c) What are the different methods used for determination of duct size?
Explain any one method. [6]

Unit - VI
Q11)a) i) Why do you require to preserve food and vegetable products? [4]

ii) What factors are responsible for the spoilage of the food and
vegetable products? [4]

b) Write in short about Transport and Marine refrigeration. [8]

OR

Q12)a) What is Cryogenics? List out the difficulties encountered in the production
of low temperatures with the help of single or multistage vapour
compression refrigeration systems. [8]

b) Explain the different methods of liquefaction of air. What are the
advantages of claude system over Linde system? [8]
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064] - 480
B.E. (Electronics)

BIOMEDICAL INSTRUMENTATION
(2008 Course) (404204C)(Sem. - I)

(Elective - I)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any 3 questions from each section.
2) Answers 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 - I

Q1) a) Explain different types of Electrodes for mesurement of bio-signal with

their properties and the material used for the same. [10]
b) Discuss most important factors to be considered in the design of medical

instrumentation. [8]

OR

Q2) a) Write short note on active and passive transducer used for measurement

of Bio signal. [10]
b) Define Bio-eletric signal and give full expanded form of the following:

i) EEG ii) EMG iii) ERG [8]
iv) PCG v) EOG vi) EGG

Q3) a) Explain various EEG waveforms with their frequency and it’s

significance. [8]
b) Name the different types of EMG. Explain the procedure to perform

EMG with the help of neat block daigram. [8]

OR
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Q4) a) What are the different components of central nervous system? Explain

in detail. [8]
b) Draw and explain 10-20 electrodes system for EEG Recording. [8]

Q5) a) Explain the cardio vascular system with the blood flowing through

the heart. [8]
b) Draw the block diagram of ECG machine and explain working of

diff. block. [8]

OR

Q6) a) Explain Einthoven triangle concept with necessory diagram. [8]
b) Lead I amplitude is = 5mm lead II = 9mm with calibration of 10 mm/

mv. Speed is 50 mm/sec Find lead III, aVR, aVL & aVF values. [8]

 SECTION - II

Q7) a) Explain the necessity and functioning of pace marker. Discuss different

type of batteries used in pace maker. [8]
b) Explain the working of DC defibrillator with circuit diagram and

waveform. [8]

OR

Q8) a) What are the different methods of blood flow measurement explain

any one with necessory diagram? [8]

b) Draw block and explain essential features of central monitoring system

for an critical care unit in the Hospital. [8]

Q9) a) Explain the necessity of blood cell counting. Enlist various method of

blood cell counting and explain coulter type blood cell counter for

measurement of RBC’s and WBC’s. [10]

b) Describe the working of flame photometer. [8]

OR
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Q10)a) Explain diff. grounding technique used in medical instruments. [10]

b) What is electronic stethoscope? What are it’s advantages &

disadvantages? [8]

Q11)a) Draw block diagram of MRI machine and describe how MRI scanner

work. [8]

b) Explain how lasers are used in vision correction. [8]

OR

Q12)a) What are the advantages of CT scan over conventional x-ray imaging?

Explain the principle of working of CT scan machine. [8]

b) Compare different types of lasers with wavelength and power output

for diff. type of application in medical field. [8]
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Total No. of Questions : 12] [Total No. of Pages : 2

[4064]-498
B.E. (E & TC)

ENTREPRENEURSHIP DEVELOPMENT
(404185(A)) (Elective - II) (2008 Course) (Sem. - I)

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

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

SECTION - I

Q1) a) What is entrepreneurship? State advantage & disadvantages of
entrepreneurship. [8]

b) What are six steps in problem solving process? [8]

OR

Q2) a) Explain different kinds of entrepreneural business. [8]
b) Explain the basic rules to be followed in writing business letters. [8]

Q3) a) What are advantages & disadvantages of buying an existing business?[9]
b) What do you mean by a frachisee? What are costs involved in

purchasing and operating franchisee? [9]

OR

Q4) a) Explain Demand supply curve in market economy? [6]
b) What are some of the advantages and disadvantages of entering family

business? [6]
c) State advantages and disadvantages of starting your own business?[6]

Q5) a) What is a Business plan? State the importance of a Business plan? [8]
b) Explain five steps of primary market research. [8]

OR

Q6) �� Name & explain three methods of determining prices. [8]
b) Explain five basic elements of a Business plan. [8]
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 SECTION - II

Q7) a) Specify six ways you can Recruit employees. [6]
b) List the types of nonsalary benefits your business might offer. [6]
c) Specify any six leadership characteristics. [6]

OR

Q8) �� �����	
����������	�
����������	�������	��������������������	��
����
�������������	
��������� [8]

b) What are four main parts of an income statement? [6]
c) Explain organization structure with an example. [4]

Q9) a) Explain services provided by financial experts. [8]
b) Enlist and explain briefly technological items that might be used in

business. [8]

OR

Q10)a) What are ways to improve your cash flow? [8]
b) Short note : Break even analysis. [8]

Q11)a) State laws that protect businesses & customers? [8]
b) What are responsibility entrepreneurs have to suppliers customers &

community? [8]

OR

Q12)a) Write a short note on : Business ethics and social responsibility. [8]
b) What factors should you consider before deciding to expand your

business? Why is it important to control the growth of your business?

[8]
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-501
B.E. (E&TC)

MOBILE COMMUNICATION
(404185(D)) (2008 Pattern) (Elective - II) (Sem. - I)

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

1) Attempt three questions from Section - I and three questions from Section - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables slide rule, mollier charts, electronic pocket

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

SECTION - I

Q1) a) Explain co-channel interference and Adjacent channel Interference and
how to reduce it. [9]

b) What is hand off mechanism? and explain practical hand off
considerations. [9]

OR

Q2) a) Enlist techniques of improving coverage and capacity of cellular
networks and explain any two in detail. [9]

b) Discuss third Generation (3G) wireless cellular networks. [5]
c) If a total of 33 MHz of bandwidth is allocated to a particular FDD

cellular telephone system which uses two 25 kHz simplex channels to
provide full duplex voice and control channels, compute the number
of channels available per cell if a system uses [4]
i) 12 cell reuse ii) 7 cell reuse.

Q3) a) Describe factors influencing small scale fading. [8]
b) If a transmitter produces 50W of power, express the transmit power in

units of  i) dBm and (ii) dBW. If 50W is applied to unity gain antenna
with a 900 MHz carrier frequency, find the received power in dBm at a
free space distance of 100 m from antenna. What is Pr (10 km)? Assume

unity gain for receiver antenna. [8]
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OR

Q4) a) Explain impulse response model of multipath channel. [8]

b) Explain in detail all types of small scale fading. [8]

Q5) a) Explain with block diagram Direct Sequence spread spectrum (DSSS)

technique. [8]

b) How to provide equalization in mobile communication and explain

performance of equalizers for the same. [8]

OR

Q6) �� �����	
���
��������	���	����
��	���������������	�������
	���	�
�[8]

b) With suitable block diagram explain Quadrature phase shift keying

and compare with offset QPSK. [8]

 SECTION - II

Q7) a) Discuss packet Radio and different protocols used for it. [10]

b) Discuss vocoders with its types. [8]

OR

Q8) �� �������������������
������� [10]

b) Which are the criterias for selection of speech codecs for mobile

communication. [8]

Q9) a) Describe GSM reference model with block diagram. [8]

b) Explain steps involved in Intra-MSC handover. [8]

OR

Q10)a) Enlist coding mechanisms used for GSM and explain any one of them

in detail. [8]

b) Explain teleservices and supplementary services for GSM. [8]
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Q11)a) Explain classification of IS95 logical channels and explain any two in

detail. [8]

b) Explain need of power control and how power is controlled in CDMA.

[8]

OR

Q12)a) Give properties of maximum length pseudorandom sequence. [8]

b) Describe different types of Handoffs. [8]
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064] - 512
B.E. (Instru. & Control)

ENVIRONMENTAL INSTRUMENTATION
(Sem. - I) (2008 Course) (406265A) (Elective - II)

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

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) Your answers will be valued as a whole.
4) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain the necessity of instrumentation & control for environment.[8]

b) Explain the Gas chromatography method used in environmental

analysis. [10]

OR

Q2) a) Discuss on the sensor requirements for environment. [8]

b) What are the different portable and stationary analytical instruments.

Compare portable & stationary analytical instruments. [10]

Q3) a) Discuss on water quality standards. [8]

b) Explain process design for water treatment in detail. [8]

OR

Q4) a) Explain different types of pH analysers & their applications in water

treatments. [8]
b) Explain conductivity analysers and their applications in water quality

parameterization. [8]
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Q5) a) What is flotation? Explain its types in brief. [8]
b) Explain different level measurements devices in groundwater

monitoring. [8]

OR

Q6) a) Derive the equation for settling of discrete particles in sedimentation

process. [8]
b) Discuss on instrumentation in ground water monitoring. [8]

 SECTION - II

Q7) a) With a neat sketch of automatic wastewater sampling system, explain

sample intake, transport & delivery subsystem. [8]
b) Give the general guidelines for choosing optimum sampling locations.

[8]

OR

Q8) a) List the different level measurement techniques in wastewater treatment.

Explain differential pressure sensors. [8]

b) With a neat diagram explain instrumentation setup for wastewater

treatment plant. [8]

Q9) a) What are the different control measures used for air pollution. Explain

any one in detail. [10]

b) Define air sampling. What are the different air sampling methods.

Explain any one in detail. [8]

OR

Q10)a) Discuss on the air pollution from thermal power plant, their

characteristics & control measures. [10]

b) What are the different analytical methods for air pollution studies.

Explain any one in detail. [8]
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Q11)a) Write a note on Rain water harvesting its necessity and different

methods. [8]

b) Discuss on non-open channel flow measurements. [8]

OR

Q12)a) Discuss on various devices used for air flow measurements. [8]

b) Explain open channel waste water flow measurements. [8]
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Total No. of Questions : 12] [Total No. of Pages : 5

[4064] - 547
B.E. (Petroleum)

WELL ENGINEERING AND DESIGN
(412383) (2008 Course) (Sem. - I)

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

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

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

SECTION - I

Q1) a) Show that formation pressure art 7000 ft is abnormal due to gas cap

effect. Well data given as Formation pressure gredient at 8000 ft is

0.465 psi/ft Gas gredient 0.1 psi/ft, Height of gas cap = 1000 ft.  [2]

b) Calculate D exponent  [2]

Bit diameter = 12.25", wt. on bit = 50,000 lb RPM = 80, ROP = 30 ft/hr.

c) Calculate kick tolerence [8]

Well data is

12.25'' hole TD = 13, 123 ft

BHA = 697 ft × 8" D/C (drill collar)

Drill pipe = 5", Mud weight = 13.2 ppg

Previous Casing shoe = 8842 ft

LOT at shoe 14.3 ppg EMW

Assume 150 psi safety margin.

d) Discuss objective and input data of well planning in brief. [6]

OR
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Q2) Using graphical method find out length of each grade in combination string
of casing. [18]

well data :
Casing size = 13.375 inch, drift diameter = 12.25"
Depth = 3000ft, casing seat fracture gredient = 13.6 ppg, safety factor
collapse & burst = 1.1 cement data
0 – 2700 ft 12.4 ppg slurry weight
2700 – 3000 ft 15.6 ppg slurry weight
Gas gredient = 0.115 psi/ft
Casing grade used are

a) K 55, 54.5 ppf Burst pressure = 2730 psi
Collapse pressure = 1130 psi, yield strength = 55,000 psi
Wall thickness = 0.380 inch.

b) S 80, 68 ppf, Burst pressure = 3450 psi
Collapse pressure = 2850 psi yield strength = 55,000 psi
Wall thickness = 0.480 inch.
Also check tension criterea.

Q3) a) A J type profile is planned for the following well Vt = 6000 ft,
Ht = 1800 ft, Buidup rate = 2.50° per 100 ft calculate koP, the final
inclination and total depth of well. [8]

b) Derive expression for bending force exerted on a casing in a directional
well is F.B. = 63 D Wn θ [8]
D - Diameter of the casing
Wn - Weight of the casing
θ - Rate of change of angle per 100 ft.

OR

Q4) a) Write short note on : [8]
i) Rotory steerable system.
ii) Anticollision planning.

b) Explain minimum curvature directional survey method. Find out ΔV,

ΔN and ΔE [8]

Data given :

Measured Depth (M)  Inclination °(α) Azimuth °(β)

2000 2.0 45

2090 4.5 50
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Q5) a) With the following data calculate the number of stands that can be

pulled out dry before well starts to flow [8]

Well depth = 8552 ft, shoe depth = 5020 ft

Mud weight = 13.6 ppg, Pore pressure gredient = 0.685 psi/ft

Casing capacity = 0.147 bbl/ft,

Open hole capacity = 0.138 bbl/ft

D/P metal displacement = 0.0082 bbl/ft

Average stand length = 90.00 ft

b) Discuss wait and weight method of well control and advantages over

driller’s method. [8]

OR

Q6) a) The casing is set at 1500 ft and the fracture gredient below the shoe is

0.68 psi/ft what is the maximum pressure that can be closed in, if a 9

ppg mud is being used to drill with? [3]

b) A well has 14 ppg mud and it is loosing mud at a the rate of 7 bbl/hrs.

What will be the reduction in BHP after 2 hrs if annulus capacity is

0.0355 bbls/ft (assume pipe is full of mud). [3]

c) In a BOP stack with one annular, three rams an HCR on the kill line

and HCR on choke line. The following volumes are required. [5]

Annular 31.1 (close) 31.1 (open)

Ram 24.9 (close) 23.0 (open)

HCR 02.0 (close) 02.0 (open)

The operator’s requirement as per API RP 53 is for a minimum operating

pressure of 1200 psi (Precharge pressure = 1000 psi, max operating

pressure = 3000 psi).

How many 10 gallons capacity accumulator bottles are required to

provide enough usable fluid as per API RP 53?

d) Discuss sizing of accumulator system using Boyle’s law. [5]
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SECTION - II

Q7) a) Discuss different steps involved while plotting break even chart to

compute loss during drilling operation. [8]

b) Discuss different costs in AFE calculations. [8]

OR

Q8) a) In conventional rotory method rock bit cost = $3500 drilled 350 ft

in 15 hours In the same formation a turbine with a PDC bit

cost = $ 40,000 drilled 2000 ft in 40 hours, cost of turbine = $200 per

hour, cost of rig $1500 per hour, trip time 5 hours for both runs. Find

out cost effective bit. [6]

b) Explain liner cementation with suitable sketch. [8]

c) What is cycle speed and commercial speed. [2]

Q9) Determine bit nozzle size for maximum jet impact force for the next bit run.

The bit currently in use has 3(13/32)" nozzles, mud weight = 9.66 ppg,

flow rate of 485 gpm 2800 PSi is observed. When pump is slowed to a rate

of 247 gpm, 900 psi pressure is observed the pump is rated at 1250 HP and

has efficiency 0.92. The q minimum to lift the cutting is 225 gpm. The

maximum allowable surface pressure is 3000 psi. Mud density will remain

unchanged in the next bit run. C
d
 = 0.95 USE LOG-LOG-PAPER. [18]

OR

Q10)a) Discuss field method of optimizing bit hydraulics. [5]

b) Discuss headstrom number and Renold number. [5]

c) Calculate friction pressure for flow rate 100 gpm use binghum model

pipe I.D = 3.5 in Mud weight = 12.9 ppg [8]

P
V
 = 29 cp, y

p
 = 6 lb/100 ft2, length = 10,000 ft FOR N(HE) = 41826

Critical Renold number = 5000
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Q11)a) Discuss drill string design on the basis of [8]

i) Collapse ii) Tension

iii) Bending iv) Torque

b) Determine maximum dog leg severity acceptable is 
T
F

L
108,000

C = [4]

F = 2,000 lb T = 275,000 lb L = 180

While drilling dog leg encountered is 6°/100 ft

Discuss different drilling problems.

c) Calculate buoyancy factor for mud weight 9, 11, 13, 15 ppg. [4]

OR

Q12)a) Show that the active length of drill collar in directional well is [12]

1

2
q

LR
l y=

l - active length of drill collar R
y
-side force at bit

L - length of turbine q
1
 = q sinα.

b) Find section modulus at [4]

9.5" × 3" Drill collar and 8.5" × 3" Drill Collar Joint.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-549
B.E. (Petroleum)

ADVANCED INSTRUMENTATION AND PROCESS
CONTROL IN PETROLEUM INDUSTRY

(Elective - I) (412384-B) (2008 Course) (Sem. - 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 answer books.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

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

SECTION - I

Q1) a) Compare between analog and digital instruments. [8]

b) Discuss the various gate circuits. [8]

OR

Q2) a) Enlist the various methods of speed control for d.c. motors. Write a

note on the Ward Leonard method of speed control. [10]

b) An eight-pole alternator supplies power to a four pole, three phase

induction motor. The alternator is driven at 750 rpm. If the induction

motor runs at 1470 rpm, determine the slip of the induction motor.[6]

Q3) a) Which are the various specific gravity measuring methods? Explain

any one in detail. [8]

b) Give the principle, construction and working of an optical pyrometer.

[8]

OR
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Q4) a) Give the principle of operation of each of the following devices : [8]
i) Rotameter. ii) Thermocouple.

iii) LVDT. iv) Capacitance type level gauge.

b) Explain in detail the method of measurement of pressure inside closed

vessels like boilers. [8]

Q5) a) Discuss importance and usefulness of Process Control - Explain with

help of suitable example.  [6]
b) Develop the mathematical expression of the following system. Obtain

overall transfer function and discuss the dynamics of the system. [8]

c) What type of controller are suitable for following purposes : [4]
i) Flow Control. ii) Temperature Control.

OR

Q6) a) ������	�
������������
�����
����������	�����������	���	�������	���	�

������������	�������	��������	���	������ [6]
b) Discuss in details the procedure and precautions of Zeigler Nichol

controller tuning method. [6]
c) Define following with help of neat diagrams : Overshoot, Response

Time, Damping factor. [6]

 SECTION - II

Q7) a) Explain the need of oilfield automation and discuss its present status.[6]
b) Why does the accuracy and reliability worsen in real world processes

compared to systems analyzed in laboratory? [6]
c) How can user-defined quality impact the error in Natural Gas custody

transfer? [6]

OR
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Q8) a) �������������	�����������	�	���������	���������	��	���	�����	��[6]
b) ����������	���������	������	����	��	��	������	��������������������		���

�	��������	���	� [8]
c) Oil and water are to be separated based on their differences in density.

Develop a programmable logic control (PLC) strategy for this

industrially important process. [4]

Q9) a) With help of neat block diagram explain dynamic positioning of

floating vessels in deep sea operations. [8]
b) What are the design goals of automated and remotely controlled

fracturing process? Discuss all elements of the system along with neat

diagram. [8]

OR

Q10)a) What is kick, how is it detected while drilling? [4]
b) With help of neat sketch explain the implementation of control strategy

of dynamic positioning of floating vessels in deep sea. [8]
c) Write a short note on SCADA based UBD. [4]

Q11)a) List out important characteristics of ideal multiphase flow meter. [4]
� !��	�"������� ���	��������������	��	�	��� ��	��������� �������	�� ��

������������	������	�����	��������������������	������������	���	����
� #�������	�	��	���������������	�$�%��������������	����	������		�����

���

OR

Q12)a) What are the technical challenges in subsea manifold wells? Discuss its

possible solutions. [8]
b) With help of schematic diagram explain integrated flow assurance

control highlighting PMS system and Slug Control. [8]
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-552
B.E. (Petroleum)

PETROLEUM REFINING TECHNOLOGY
(Elective - II) (412385(A)) (2008 Course) (Sem. - 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 answer books.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

SECTION - I

Q1) a) Write a note on the Nelson Complexity Factor for a refinery. [6]

b) Explain the following terms : [6]

i) Reid Vapour Pressure.

ii) UOP/Watson Characterization Factor.

iii) Smoke Point.

c) Write a note on ASTM distillation. [6]

OR

Q2) a) Give the classification of crude oil. [6]

b) Draw a neat labeled diagram of the overall refinery flow. [6]

c) What are the various low boiling products in a refinery? [6]

Q3) a) Describe the electrostatic process for the refining of crude oil. [8]

b) Discuss with diagrams the various methods of reflux in an atmospheric

distillation column. [8]
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OR

Q4) a) Discuss regarding the wet, dry and damp operations of a vacuum

distillation unit. Also discuss the need for introduction of steam in the

VDU operation. [8]

b) Enlist the various crude distillation products. [8]

Q5) a) Explain the delayed coking process with the help of a neat diagram.[8]

b) What are the various catalytic cracking processes in use today? Discuss

any one. [8]

OR

Q6) a) ������	�
���	�����������������	�����������������������
������	
����

���
�������� [8]

b) Write a note on petroleum coke. Give the uses of petroleum coke. [8]

 SECTION - II

Q7) a) Give the significance of catalytic reforming. Also give the reactions

that take place in catalytic cracking. [8]

b) Discuss the hydrofluoric acid process for alkylation. [8]

OR

Q8) a) ��������
������������
��	���������
���	�������
�����
�	��	������ [8]

b) ���
����	�
���	�
����������	����
����
�� [8]

Q9) a) Discuss a typical propane deasphalting unit. [8]

b) How is dewaxing of lube done with ketone? [8]

OR

Q10)a) With the help of a neat diagram explain the NMP extraction process.[8]

b) What are the important properties considered for lube oil base stock?

Explain. [8]
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Q11)a) Explain the process of hydrogen production from steam reforming.[10]

�� ��������
����	���
������� �������������������������������������������	���

������ �
�

OR

Q12)a) What are the typical sources of wastewater in refineries? How is the

treatment done? [10]

b) Write a note on batch blending and line blending operations. [8]
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Total No. of Questions : 12] [Total No. of Pages : 4

[4064] - 562
B.E. (Petrochemical)

PROCESS DYNAMICS AND CONTROL
(412402) (2008 Course) (Sem. - I)

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

1) Attempt Q1 or 2, Q3 or 4, Q5 or 6, Q7 or 8, Q9 or 10, Q11 or 12.
2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

SECTION - I

Q1) a) Explain the Hierarchy of process control activities with functions of
each level and its time scales. [8]

b) What do you mean by model degrees of freedom and control degrees
of freedom? Develop a model and perform the degrees of freedom
analysis on a constant hold up stirred tank heating process. [8]

OR

Q2) a) Discuss with suitable examples the guidelines for selection of controlled,
manipulated and measured variables in control system design. [8]

b) Define mathematically the standard process input functions along with
its Laplace transform. Give suitable example of each. [8]

Q3) a) In a mixing tank the feed rate of solution is 1.5 m3/min and the volume
at tank is 1.5m3. The steady state concentration is 0.03 k mol/m3. The
inlet concentration of the feed is increased to 0.08 k mol/m3. After
0.55 min, the concentration of the feed is decreased to 0.035 k mol/m3.
Calculate  the concentration of the solution for t = 0.1 min, t = 0.55
min and t = 1.5 min. [6]

b) Explain with neat figure the characteristics of a second order under
damped system for a step change. [6]

c) Explain the significance of deriving a transfer function of a process

model. [4]
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OR

Q4) a) Discuss how the transportation lag parameter can be minimized in the

chemical industry. Give its effects on the complexities of the control

system. [8]

b) Discuss the importance of linearization of non-linear model equations

in process dynamics. [8]

Q5) a) A liquid level control system can be configured in either two ways :

with a control valve manipulating flow of liquid into the holding tank

as shown in Figure A. The other way is with a control valve

manipulating the flow of liquid from tank as shown in figure B.

Assuming that the liquid level transmitter always is direct acting, for

each configuration, what control action should a proportional controller

have if the control valve is 1. Air-to-open and 2. Air-to-Close? [6]

b) Discuss in brief the integral control action and reset windup. [6]

c) Discuss the performance criteria for closed loop systems. [6]

OR

Q6) �� �����	
�����	�����	����������������������
���������
	
����������

�	�����
����� �
�� ������	�
�� ��� 	����
�� ��	�� ������ ������ ��

��
	
�� [9]

b) Explain the actual working of a simple feedback loop with pneumatic

valve as its final control element. Define with the help of suitable

example. [9]
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 SECTION - II

Q7) a) Define stability of a control system. Discuss the Routh-Hurwitz stability

criterion along with its limitations. [8]

b) The open loop transfer function of a control system is given as

G(s) = Kc* (10s + 1)–1. Draw Bode diagram for the control system. [8]

OR

Q8) a) Explain the method of plotting the root locus diagram for negative

feedback system. [8]

b) What is Bode stability criterion? With respect to Bode diagram, define

with significance Amplitude Ratio, Phase angle, Gain margin and Phase

margin. [8]

Q9) a) With the help of suitable block diagram, explain the inferential control

strategy. [8]

b) With help of a block diagram give the overview of the Model Predictive

Control. [8]

OR

Q10)Discuss Process Safety and Process control with respect to : [16]

a) Role of Basic Process control system.

b) Process Alarms.

c) Safety interlock systems.

d) Interlock and Automatic Shutdown systems.

Q11)a) What do you mean by Cascade control? Explain the Cascade control

scheme for temperature and concentration at top of distillation

column. [9]

b) Write a short note on Time Delay compensation using smith predictor

technique. [9]

OR

���������	 




Q12)Write short notes with respect to digital process control systems on

(any three) : [18]
a) Distributed Digital Control Systems.

b) Analog and Digital Signals and Data Transfer.

c) Programmable logic Controllers.

d) Software organization of a Digital Process control systems.
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[4064] - 567
B.E. (Petrochemical)

OPTIMIZATION TECHNIQUES FOR PROCESS INDUSTRIES
(Elective - I) (2008 Course) (412404D) (Sem. - 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 logarithmic tables, slide rule, Mollier charts, electronic pocket

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

SECTION - I

Q1) a) Write down need of optimization techniques for petrochemical

plants. [8]
b) Define and discuss : [8]

i) Design Variables. ii) Constraints.

iii) Objective Functions. iv) Stationary Points.

OR

Q2) a) State the necessary and sufficient conditions for the minimum of a

function g(x). [8]
b) State whether the following functions are convex, concave or neither[8]

i) f
1
 = –2x2 + 8x + 4 ii)  f

2
 = e–x where x > 0

iii) f3 = x1 x2

Q3) a) Use three iteration of golden section search to maximize the function

f(x) = 10 + x3 – 2x – 5 exp(x). [10]
b) Write a stepwise procedure for minimization of a function using Region

Elimination Method. [6]
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OR

Q4) a) Use two iterations of bisection method to minimize the function   [8]
f(x) = exp(x) – x3

in the interval (2, 5).
b) Compare Newton’s method and Secant’s method for single variable

optimization and provide the stepwise procedures as well. [8]

Q5) a) Write a note on optimality criteria for multivariable optimization; in
this context discuss Hessian matrix and its evaluation also. [8]

b) Provide stepwise procedure of Marquardt’s method for multivariable
optimization. [6]

c) What are the differences between Cauchy’s and Newton’s search
methods? [4]

OR

Q6) a) Solve the following equations by formulation suitable optimization
problem : [10]

2x + y = 5
3x – 2y = 2

b) Solve the following linear programming problem : [8]
10x + 5y ≤ 2500
4x + 10y ≤ 2000
x + 1.5y ≤ 450

and x, y ≥ 0

 SECTION - II

Q7) a) Explain Kuhn- Tucker conditions and discuss its usefulness in practical
day-to-day optimization techniques. [8]

b) Identify whether the points [10]
i) (0, 6)T ii) (1.5, 1.5)T iii) (2, 2)T

are optimal for the NLP problem :
Min. x

1
2 + x

2
2 – 10x

1
 + 4x

2
 + 2

Sub. to, x
1
2 + x

2
 – 6 ≤ 0,

x
2
 ≥ x

1

x1 ≥ 0

OR
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Q8) a) Solve using Simplex method : [10]
Minimize F = x1 + 2x2 + x3

Sub. to, 2x1 + x2 – x3 ≤ 2
–2x

1
 + x

2
 – 5x

3
 ≥ – 6

4x
1
 + x

2
 + x

3
 ≤ 6

x
1
, x

2
, x

3
 ≥ 0

b) Write short notes on : [8]
i) Lagrange’s Multiplier.
ii) Sensitivity Analysis.

Q9) a) Consider the constrained integer nonlinear programming : [10]
Minimize f(x) = (x

1
2 + x

2
 – 9)2 + (x

1
 + x

2
2 – 7)2

Sub. to, g
1
(x) = 26 – (x

1
 – 5)2 – x

2
2 ≥ 0

g2(x) = 20 – 4x1 – x2 ≥ 0
x1 and x2 > 0 and x1 and x2 are integers.

b) What is dynamic programming? Discuss its necessity and usefulness.
With help of suitable example provide stepwise procedure. [6]

OR

Q10)a) What is Geometric Programming? How is it implemented? [6]
b) Perform two iterations of the branch-and-bound method to minimize

the following integer nonlinear programming problem : [10]
Minimize 0.1 (x

1
4 + x

2
4) – x

1
2 x

2

Sub. to x
1
2 + 2x

2
2 ≤ 100 and x

1
 and x

2
 are integers.

Q11)a) With help of neat sketch discuss multimodal optimization. [4]
b) What is Pareto optimization - explain with help of suitable real world

problem. [6]
c) Write a stepwise procedure of Simulated Annealing. [6]

OR

Q12)a) What are the advantages of GA over conventional techniques? [4]
b) Discuss the working principle of binary coded genetic algorithm. [8]
c) Write a short note on particle swarm optimization. [4]
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[4064] - 577

B.E. (Polymer)

POLYMER PROCESSING OPERATIONS - II

(2008 Course) (409363) (Sem. - I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer 3 questions from Section - I and 3 questions from Section - II.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Discuss parison programming benefits in continuous extrusion blow

molding. [3]

b) Draw a neat sketch of convergent and divergent cup and pin arrangement

or die and mandrel arrangements and discuss the relative merits of

each. [5]

c) What is the function of manifold block in multiparison extrusion blow

molding machine. [3]

d) Draw any one type of parison die head assembly and explain the

functioning of major parts. [5]

OR

Q2) a) Explain how transparency and yet high degree of crystallinity is

achieved in single stage as well as two stage injection stretch blow

molding of PET. [8]
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b) If a 100 liter ultra high molecular weight HDPE container with 10mm

thickness is to be extrusion blow moulded give with justification the

type of extrusion blow moulding machine and screw/barrel design

that is recommended. Discuss the machine and process details. [8]

Q3) a) What is “heat reversion” in case of thermoforming? [3]
b) State any 2 faults that occur in thermoforming giving reasons &

remedies for the same. [4]
c) Discuss different types of heating modes of thin and thick sheets in

thermoforming. [4]
d) Explain with a neat sketch plug-assisted vacuum forming & drape

forming. [5]

OR

Q4) a) A square box 100mm long 100mm wide and 50mm deep is

thermoformed from a flat sheet 100mm ×100mm × 3mm. Estimate

the average thickness of the walls of the final product if conventional

vacuum forming is used.   [4]
b) Write a short note on materials used in thermoforming. [4]
c) Discuss process control in case of thermoforming. [4]
d) Explain the process of air-slip forming and pressure forming with neat

sketches. [4]

Q5) a) Draw a pressure profile through a calendar and derive an expression

for maximum pressure (P
max

). [6]
b) With the help of a neat sketch explain a calendaring line for PVC. [6]
c) Why does roll deflection occur in case of calendaring? Explain roll

bending and cross-axis roll adjustment to overcome this problem. [6]

OR

Q6) Write short notes the following with respect to calendaring :

a) Hydraulic pull backs & Bearings in calendaring.  [6]

b) Parameters which control the sheet path through the calendar. [6]

c) Explain any 3 faults with reasons and remedies. [6]

��������		 




SECTION - II

Q7) a) Discuss rotational moulding of nylons with respect to type of nylons,
special features of nylon rotational molding as against polyolefins,
process control and mould systems. [8]

b) Discuss the effect of any two of the following on rotational moulding
process control : [4]
i) Mould release agent.
ii) Mould material.
iii) Particle size and particle size distribution.

c) Discuss the effect of initial viscosity and rate of rise of viscosity during
the rotational moulding of liquid polymers. [4]

OR

Q8) a) Discuss any one type of rotational moulding machine and explain its
advantages. [5]

b) How principle of heat exclusion and heat inclusion is used for thickness
control in rotational molding? [5]

c) Explain how one can find out when the rotational moulding article is
released from the mould wall or explain how to determine cooling
time from the robolog of internal air temperature. [6]

Q9) a) Discuss in short full shot water injection moulding process. [6]
b) Explain the gas penetration behaviour in case of gas injection moulding.

[6]

c) Explain the basic principles of injection compression moulding and
mention the processes where it finds applications. [6]

OR

Q10)a) Explain any one type of injection foam moulding process. [4]
b) Explain the basic principle of low pressure injection moulding and

different methods of ensuring low pressure during moulding. [4]
c) With reference to suitable example of fast crystallising polymer, explain

structure development during injection moulding. [5]
d) Discuss microinjection moulding processes with respect to process

details, applications and moulds. [5]
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Q11)a) Explain how machining characteristics of plastics differ from that of
metallic materials. Explain laser machining of plastics. [6]

b) Discuss the different methods of surface treatment for plastics before
decorating or printing on it. [6]

c) Discuss the following with respect to vacuum metallizing. [4]
i) First surface metallising and
ii) Second surface metallizing

OR

Q12)a) What are the reasons for recycling plastics? Discuss the different ways
of collection of plastic wastes. [6]

b) With the help of a neat sketch describe the Crammer feeder used in
recycling of plastics. [4]

c) List the plastic that can be electroplated. Explain the typical process

sequence for electroplating of ABS. [6]
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064] - 578
B.E. (Polymer Engineering)

FIBER TECHNOLOGY
(2008 Course) (Elective - I) (409364 (A)) (Sem. - I)

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

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

SECTION - I

Q1) a) What are various sources for Natural fiber? Give suitable examples of

each source. [4]

b) Why is it necessary to control DEG formation during PET manufacture?

[6]

c) Explain in detail the side reactions during PET synthesis. [6]

OR

Q2) a) What are various routes to synthesize PET for fiber manufacture?

Explain any one in detail. [8]

b) Enlist the various factors those contribute to DEG formation in PET

synthesis. [4]

c) Explain the effect of Gel Formation on fiber spinning. [4]

Q3) a) What are the sources of flow instabilities that arise during fiber

spinning? [2]

b) What is “draw resonance” w.r.t. fiber spinning? Explain its role in

fiber spinning. [6]
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c) What are the various types of cooling systems used in melt spinning

technique? With neat sketch explain any one in detail. [6]
d) Why pre-drying step is necessary in case of PET fiber spinning while

not for PP fiber spinning. [4]

OR

Q4) a) Write a short note on “Effect of Dieswell and melt fracture” on fiber

spinning operation. [8]
b) What do you understand by primary, secondary and resulting variable

of melt spinning technique? Enlist the primary variables of melt spinning

operation. [6]
c) Can cellulose fiber be obtained by melt spinning. Explain in detail the

spinning technique used for manufacturing cellulose fibers. [4]

Q5) a) Write a short note on “spin finishes for staple Fiber Production and

Processing”. [8]
b) Explain the following terms : Crimping, draw texturing, mercerisation,

nanofibers. [8]

OR

Q6) a) What are the primary functions of spin finish? Enlist the properties

those should be present in spin finish in order to accomplish the primary

functions. [8]
b) Explain “Metered finish systems” used for application of fiber finish.

[4]
c) Explain why fibers need to be twisted & what method is used for it.[4]

 SECTION - II

Q7) a) Explain following terms : fiber, staple fiber, yarn, denier, tex, dtex,

tenacity, heat setting, filament denier, barring effect. [10]
b) Explain steps to obtain a staple yarn from natural fibers. [4]

c) Give 4 commercial names of fibers & the source from which they are

obtained. [4]
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OR

Q8) a) Taking eg. of any synthetic fiber give the steps required to obtain

staple fiber production. [10]

b) Give the structural changes that take place during spinning and drawing

steps and how do they influence the properties obtained by that fiber.[5]

c) What is the significance of Tg in case of fiber manufacturing process.[3]

Q9) a) What is the difference between mass coloration and dyeing? What are

the advantages offered by each. [5]

b) Explain the various methods used for mass coloration taking eg. of

any synthetic fiber. [8]

c) What is the role played by levelling agent. [3]

OR

Q10)a) Explain following dyeing techniques : [10]

i) Disperse dyeing. ii) Carrier dyeing.

iii) High temp. dyeing and iv) Thermosol dyeing.

Give the advantages & disadvantages of each process.

b) What is meant by acid dye and basic dye. In case of nylon which type

of dye is used & why. [6]

Q11)a) Why synthetic fibers need to be modified and explain what methods

are used to modify polyester fibers. [10]

b) Write a short note on bi-component fibers and creeze free fabric. [6]

OR

Q12)a) Why testing is required for synthetic fibers. Give the methods used for

doing the testing of filament yarns. [10]

b) Write a short note on differential dyeable nylons. [3]

c) Write a short note on modified nylons. [3]
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-580
B.E. (Polymer Engineering)

POLYMER REACTION ENGINEERING
(Elective - I) (409364(C)) (2008 Course) (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) Draw neat diagrams wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.
5) Use of logarithmic table, electronic pocket calculators is allowed.

SECTION - I

Q1) a) Discuss in brief polymerization processes by using reactant preparation,

polymerization and separation. [8]
b) Discuss in detail any four quantities commonly used for the

characterization of Polymers. [8]

OR

Q2) a) Explain the different parameters used for designing of polymerization

reactor. [8]
b) Find the Number average, weight average Molecular weight and

polydispersity Index of the given mixture which is composed of 1

molecule of 10,000 monomer lengths and 19 molecules of 20,000

monomer lengths and 25 molecules of 2000 monomer lengths. [8]

Q3) a) Derive the necessary equation for the total concentration of the free

radicals under free radical polymerization. [6]
b) Discuss the mechanism of Ionic polymerization and derive the necessary

expression for Instantaneous Fractional Degree of Polymerization and

Instantaneous weight Degree of Polymerization by using Ionic

Polymerization. [12]
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OR

Q4) a) Monomer styrene is polymerized in batch reactor at 60°C with the free

radical initiator. The initial concentration of styrene is 8 gmole/lit, and

the concentration of initiator is kept constant at 0.02 gmole/lit. Assume

termination takes place only by combination. The rate constant are as

Ko = 3*10–6 sec–1, kp = 176 lit/gmole.sec, kc = 3.6*107 lit/gmole.sec,

f = 0.6 the volume of the reactor filled by the reacting system is 3700

lit. For a reaction time of 10,800 sec, compute the following : The

percentage of the styrene polymerized, The number average molecular

weight. [12]

b) Discuss the distinction between chain polymerization Vs step

Polymerization based on kinetics. [6]

Q5) a) Explain different advantages and disadvantages of Bulk, solution and

emulsion and suspension polymerization techniques. [12]

b) Write a note on Aqueous Emulsifier Solutions. [4]

OR

Q6) �������� ��� 	
���� ������ ��	� ������ ��
���� ���� ����
� ��� ��� �������

����
��������� [16]

 SECTION - II

Q7) a) Discuss with neat diagram the German Tower process for

polymerization of styrene. [9]

b) Discuss the process flow sheet for the manufacture of PVC by

suspension polymerization. [9]

OR

Q8) �
�����
�������
�������
�����

����
��
����������
�����
	����������� ���

!�����
��� [18]
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Q9) a) Explain with the importance of the term Ceiling temperature of free

radical polymerization under equilibrium condition. [8]

b) Write a note on Control of molecular weight in free radical

polymerization at high degree of conversion. [8]

OR

Q10)Discuss the model to account for effect of diffusion on rate constant in step

growth polymerization at high degree of conversion. [16]

Q11)a) Write a note on Extruder Reactors. [8]

b) Explain Safety of polymerization Reactors with suitable examples.[8]

OR

Q12)a) Discuss the control of emulsion polymerization reactor. [8]

b) Explain the role of process instrumentation in control of polymerization

reactors. [8]
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064] - 589
B.E. (Computer Engineering)

DESIGN & ANALYSIS OF COMPUTER NETWORKS
(2008 Course) (410444B) (Elective - I) (Sem. - I)

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

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

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

SECTION - I

Q1) a) There are three classes of messages in a system : [10]
Batch (low priority) : 1000 characters; 10 msg/sec
Interactive (medium priority) : 100 characters; 100 msg/sec.
Control (high priority): 20 characters: 10 msg/sec
i) What is the average time in the system for each type of message?

What is the average time in the system overall?
ii) What is the average time in the system if no priorities are used?

Why this is different than in part i)?
b) What is Jackson’s theorem. How it is applied to the network of

queues. [8]

OR

Q2) a) A communication line capable of transmitting at a rate of 50 kbits/sec
will be used to accommodate 10 sessions each generating poisson traffic
at a rate 150 packets/min. Packet lengths are exponentially distributed
with mean 1000 bits. For each session, find the average number of
packets in queue, the average number in the system, and the average
delay per packet when the line is allocated to the sessions by using :
i) 10 equal-capacity time-division multiplexed channels.
ii) Five of the session transmit at a rate of 250 packets/min while the

other five transmit at a rate of 50 packets/min. [10]
b) Explain little’s theorem and its applications in computer networks.[8]
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Q3) a) Explain in brief various optimization techniques like multiplexing

parallelism, virtulization, soft state etc used in system design. [10]

b) What is the largest purely output queued ATM switch, we can build if

we use 80 ns. 4 byte wide DRAM with a zero cell loss requirement?

Assume input lines are 155 Mbps. How large can the switch be with

cell - wide access? If we decide to run the output at only 0.4 N times

the input lines (insted of N times faster than the input lines), how big a

switch can we build? [6]

OR

Q4) a) Explain the steps for performance analysis and tunning. How

performance of a system is tunned?   [6]

b) Explain banyan switching fabric. How does a tandem banyan work?

What is a batcher banyan fabric? Give brief description. [10]

Q5) a) Explain TCP Tahoe & TCP vegas in details. [8]

b) Explain in brief the requirements that a scheduling discipline must

satisfy. [8]

OR

Q6) a) Explain the WFQ discipline for scheduling the best effort applications.

[8]

b) Explain open loop flow control mechanism. Explain and compare the

common descriptors used for open loop flow control schemes. [8]

SECTION - II

Q7) a) What is admission control? Explain in brief admission control policies

in CBR, VBR and best effort applications. [10]

b) State and explain different traffic models. [8]

OR
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Q8) a) What is signaling mechanism? Explain IETF signaling (RSVP). [10]

b) What are the different time scales and mechanisms used at these time

scales for traffic management. Explain in brief. [8]

Q9) a) Explain random early detection (RED) scheme for packet scheduling.

[8]

b) What are the implementation principles of router architecture and

algorithms? [8]

OR

Q10)a) Explain the methods for traffic matrix computation. [6]

b) Explain Lulea compressed tries scheme in detail. [10]

Q11)a) Discuss the security issues at network layer with suitable examples and

possible solutions. [8]

b) What is subnetting? Explain in detail. When host on following two 1p

addresses will be on the same network? [8]

i) 192.168.6.30.

ii) 192.168.7.29

OR

Q12)a) What are the roles and responsibilities of the network administrator?

Explain in detail. [10]

b) How bandwidth management is done? How does bandwidth

management tools help? [6]
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064]-590
B.E. (Computer Engineering)

ARTIFICIAL INTELLIGENCE
(410444(C)) (2008 Course) (Elective - I) (Sem. - I)

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

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

SECTION - I

Q1) a) What is Logic programming? Explain backward and forward reasoning

with an example. [8]

b) Define Artificial Intelligence. List the applications of Artificial

Intelligence. [8]

OR

Q2) a) Explain in detail the architecture of a typical agent. List the applications

of agents. [8]

b) There are two jugs, a 4 gallon and other a 3 gallon with no measuring

marker on them. There is endless supply of water through the tap.

Goal is to get 2 gallons of water in the 4 gallon jug. For the following

problem have a state space representation and solve the water jug

problem. Specify the rules. [8]

Q3) a) Explain Means End Analysis with an example. [8]

b) Explain the AO* algorithm to solve a problem. [10]

OR
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Q4) a) Explain in detail the techniques used to improve the efficiency of

MiniMax algorithm. [10]

b) Explain the A* algorithm to solve a problem. [8]

Q5) a) Write a script of visit to a Dentist or Doctor. [8]

b) State the rules for converting a given well formed formula to clause

form. [8]

OR

Q6) �� �����	
�	
���	���	����������������
�����
�	��
������ [8]

b) Show how a JTMS could be used in medical diagnosis. Consider

rules such as, “If you have a runny nose, assume you have a cold

unless it is allergy season”. [8]

 SECTION - II

Q7) a) Describe any of the two learning methods. [8]

b) For Block World problem Goal Stack planning problem and solve it.

[10]

OR

Q8) �� �����	
��������������	�����	����
������� [8]

b) Comment on Non-Linear Planning and hierarchical Planning. [10]

Q9) a) Explain in brief the various phases in natural language processing.[8]

b) Draw a parse tree and parse the sentence correctly for : [8]

i) John wanted to go to the movie with Sally.

ii) The girl eats an apple.

OR

Q10)a) Explain the Robot architecture. [8]

b) Explain an ATN with an example. [8]
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Q11)a) Give detailed architecture of Expert System and explain its components.

[8]

b) Explain in detail the architecture of artificial neural network and

comment on its topology. [8]

OR

Q12)a) Applications of neural network. [8]

b) What is the difference between expert system and traditional system?

Comment on the advantages and disadvantages of expert system. [8]
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Total No. of Questions : 12] [Total No. of Pages : 3

[4064] - 591
B.E. (Computer Engineering)

SOFTWARE ARCHITECTURE
(2008 Course) (Sem. - I) (Elective - I) (410444(D))

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

1) Answers 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 diagram must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) What do you mean by software Architecture? Explain the importance

of software Architecture in software development. [6]

b) How Architectures are influenced by system stakeholders? [6]

c) What do you understand by components and connectors? [4]

OR

Q2) a) Explain the Architecture Business cycle. [8]

b) How the collaboration can be used to model the system of components

and connectors? [8]

Q3) a) What is availability? Discuss availability tactics for fault detection. [8]

b) Explain the template for documenting interfaces. [8]

OR

Q4) a) Give scenario for performance and usability quality attributes. [8]
b) Explain quality attributes of web application. [8]
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Q5) a) Describe Abstract factory pattern with respect to intent, application

and solution. [8]
b) Explain when proxy pattern can be applied. Give the solution of proxy

pattern using UML diagram. [6]
c) How do you ensure about the single instance of a Maze game

application. [4]

OR

Q6) a) How observer pattern can be used to design a digital and an analog

clock. Explain with the structure and behaviour. [8]
b) Give the structure of object and class adapter pattern. [6]
c) Explain the template for design pattern documentation. [4]

 SECTION - II

Q7) a) What is middleware? Explain in brief different types of middlewares.

[6]
b) Explain with neat diagram J2EE Architecture. Discuss how it supports

MVC Architecture. [8]

c) Differentiate between web-server and application server. [4]

OR

Q8) a) Explain with diagram EJB Architecture. [6]

b) What is JDBC? Write different steps to connect to database and execute

query using JDBC with an example. [8]

c) What is XML? Explain use of DTD in XML with an example. [4]

Q9) a) Write a note on Activex control. [4]

b) Explain the n-tier web architecture. [6]

c) What is Java Applet. Give Applet life-cycle with an example. [6]

OR
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Q10)a) Compare XML and HTML. [4]

b) What is 3 tier architecture? What are the J2EE technologies

supporting client tier. [6]

c) Explain with diagram AJAX web application model. [6]

Q11)a) What is SOA? Explain SOA environment. [8]

b) Write short notes on : [8]

i) JSP Architecture.

ii) Servlet life cycle.

OR

Q12)a) Explain Java web services. What is the relationship between SOA &

Web services? [8]

b) Explain with diagram struts architecture. [8]
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Total No. of Questions : 12] [Total No. of Pages : 5

[4064]-6
B.E. (Civil)

SYSTEMS APPROACH IN CIVIL ENGINEERING
(Common to 1997 Course & 2003 Course) (Elective - I) (401005) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
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3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator and

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