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[4165] - 431
M.E. (Civil) (Hydraulics)

  HYDRO POWER

  (2008 Course) (Elective - II(c)) (Sem. - I)

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

1) Answer any two 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.

P1813

SECTION - I
Q1) a) Explain potential of hydropower in India. [8]

b) Why it is necessary to predict future load demand? What are the methods
of load forcasting? Explain it. [9]

c) The electricity consumption for an upper middle class family having six
rooms is as follows. Calculate monthly electricity bill in terms of units.[8]
i) In each room there are two lights (totaling 100 W & usage 4 hrs.

per day) and one fan of 50 W (usage 9 hrs. per day)
ii) One mixer of 50 W & usage is 1 hr. per day.
iii) One refrigerator of  220 W & usage is 21 hrs. per day.
iv) One AC of 1400 W and usage is 8 hrs. per day.
v) One TV of 160 W and usage is 5 hrs. per day.
vi) One electric iron of 500 W and usage is 1 hr. per day.
vii) One geyser of 2000 W & usage is 1 hr. per day.

Q2) a) Explain historical development process, advantages and disadvantages
of hydropower? [10]

b) Explain in detail run of river plant & its arrangements with neat sketches. [8]
c) Write note on ‘Tidal Power Plant’. [7]

Q3) a) What are the advantages & disadvantages of underground power house? [8]
b) Explain with neat sketch typical power house & its all components with

functions. [10]
c) What are the safety requirements of power house? Explain in detail. [7]

SEAT No. :
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SECTION - II
Q4) a) What is the significance of surge tank? Explain its advantages in detail.[8]

b) Give the classification of penstocks and explain it. What is the design
criteria for penstocks? [10]

c) Write note on ‘Canal surges’. [7]

Q5) a) A turbine generates 22,000 kw power at the head of 200 m with 2 jets. If
the overall efficiency of turbine is 80% and the velocity of water in jet is
95% of theoretical velocity. Determine
i) Quantity of water in cumec.
ii) Size of jet.
Assume Cd = 0.98 & speed ratio = 0.45 [8]

b) Explain cavitation in turbine in detail. [7]
c) What is draft tube? Give its importance. Explain different types of draft

tubes with figures in detail. [10]

Q6) a) Explain the design aspects of micro hydel power plants. [10]
b) What is water hammer phenomenon? Explain it in case of penstocks.[7]
c) According to size, how hydropower plants are classified? Compare them.

Explain microhydel power plant in detail. [8]
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[4165] - 440
M.E. (Civil - Structures)

  STRUCTURAL DESIGN OF STEEL BRIDGES

(2008 Course) (Elective - II(b)) (Sem. - I)

Time :4 Hours] [Max. Marks :100
Instructions to the candidates:

1) Attempt any two questions from Section - I and Section - II.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) If necessary, assume suitable data and mention clearly.
6) Use of nonprogrammable electronic pocket calculator, relevant IS codes and

steel table are allowed.

P1817

SECTION - I
Q1) a) Write a short note on steel bridges. [9]

b) Explain with neat sketches, through type, deck type and semi through
type steel. [8]

c) Explain any one method for erection of steel bridges. [8]

Q2) A deck type plate girder railway bridge of span 20 m is to be provided for a
single broad gauge track. The self - weight of stock rails and check rails are
0.60 and 0.50 kN/m respectively. The self - weight of sleeper is 3.15 kN/m.
Design the cross section of the plate girder and the connections between
flange plate and web plate. The EUDL for B.M. is 2067.5 kN, for S.F. is
2272.2 kN. The impact factor is 0.458. Draw neat design sketches. [25]

Q3) A through type railway truss girder bridge consists of two pratt trusses as shown
if Fig. 3. The bridge supports an equivalent uniformly distributed live load 170
kN/m. The dead load transmitted to each truss inclusive of self - weight is
16 kN/m. Design the central top chord and bottom chord members using
channel sections only. Consider the impact factor as 0.40. [25]

SEAT No. :
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SECTION - II
Q4) Design a deck type plate girder highway bridge for a span of 27 m. The

bridge consists of two lanes with a reinforced concrete slab of 200 mm thick
inclusive of the wearing coat. Two foot paths of 1.5 m are to be provided on
either side of the carriage way. Design the plate girder for IRC class A loading
shown in Fig. 4 and also sketch the details. [25]

Q5) The effective span of through type truss girder highway two lane bridge is 30
m. The reinforced concrete slab is 300 mm thick inclusive of the wearing
coat. Two foot paths of 1.5 m width are to be provided on either side of the
carriage way. The highway bridge is to carry IRC class A loading. Suggest a
suitable truss girder for the bridge. Design the central top chord and diagonal
members of the central panel and sketch all the details. [25]

Q6) a) Write a short note on bridge bearings. [7]
b) The effective span of truss girder through type bridge for a single broad

gauge track is 36 m. The reaction due to dead load, live load and impact
load is 1800 kN. The vertical reaction due to wind is 270 kN. The tractive
force is 1030.05 kN and the breaking force is 735.75 kN. Design a suitable
bearing and sketch the details. [18]
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[4165] - 481
M.E. (Civil) (Environmental Engg.)

  OCCUPATIONAL SAFETY & HEALTH

  (2008 Course) (Elective - II(a)) (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 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.

P1825

SECTION - I
Q1) a) What are the rights to know laws related to occupational safety and

health? Explain. [8]
b) What are the OHSHAS 18001 Health & Safety Standards? [8]

Q2) a) What are the measures for preventing ergonomics hazards? Explain. [8]
b) What is a need of ergonomics program? Explain.  [8]

Q3) a) Explain hazard analysis with example of any one type of an industry.[8]
b) How to control hazards in automobile industry. [8]

Q4) Write short notes on following. [18]
a) Occupational safety and health act.
b) Task analysis.
c) Fault tree analysis.

SECTION - II
Q5) a) What are the types of fire? Explain any two. [8]

b) Explain fire development and its severity. [8]

Q6) a) Comment on occupational health. Enlist personal safety equipments and
explain uses of any two. [8]

b) Explain different investigation methods of accidents? [8]
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Q7) a) What are the health problems in steel industries? [8]
b) How to tackle health problems in pharmaceutical industry? Explain. [8]

Q8) Write short notes on following. [18]
a) Electrical safety.
b) Occupational health measures in operating anaerobic digester.
c) Models to control accidents.
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[4165] - 485
M.E. (Civil) (Environmental Engg.)

  ENVIRONMENTAL CHEMISTRY & MICROBIOLOGY

(2008 Course) (Sem. - II)

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

1) Answer 3 questions from each section.
2) Answer to the two sections should be written in separate answer books.
3) Assume suitable data if necessary.

P1828

SECTION - I
Q1) a) Explain stoichiometry of aerobic biological oxidation and biological

nitrification. [9]
b) Explain colloidal chemistry and nuclear chemistry related to  measurement

of pollution parameters. [9]

Q2) Explain the chemical properties of organic pollutants and their entry in the
soil and water medium. [16]

Q3) Give the principle and types of spectro - photometry and also discuss the
application of spectro photometry in environmental analysis. [16]

Q4) Explain in detail High Performance Liquid Chromatography and give its
limitations. How this limitation been overcome by Gas Chromatography?[16]

Q5) Discuss the selectivity of mobile phase in Gas Chromatography as well as
HPLC in the wastewater treatment and analysis? [16]

SECTION - II
Q6) Explain role of microorganism, its cell structure, metabolism and nutrient

required for its growth in wastewater treatment and in various biological
processes. [16]

Q7) Compare the principle and application of Compound Microscopy and
Micrometry used in Environmental Engineering? Explain measurement and
isolation of microorganisms. [16]
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Q8) Explain different Cultures, Media and Techniques of Staining and Enumeration
of microorganism used in wastewater analysis and treatment. [16]

Q9) What is ‘Bioremediation of contaminated soil’ and explain its principle and
microbiology. [16]

Q10) Compare the principle, design of Sequencing Batch Reactor (SBR) process
and Activated Sludge Process (ASP) to treat industrial wastewater. [18]
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[4165] - 504
M.E. (Mechanical) (Heat power Engg.)

  MEASUREMENT TECHNIQUES & DATA ANALYSIS

(2008 Course) (Sem. - II)

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

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

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

P1836

SECTION - I
Q1) a) Explain classification of measuring instruments. [8]

b) Explain static characteristics of an instrument. [8]

Q2) a) Explain different types of correlations. [8]
b) Find the most likely production corresponding to a rain fall 40'' from the

following data. [8]
Rain fall Production

Average 30'' 500 kg
Standard deviation 5'' 100 kg
Co - efficient of correlation = 0.8

Q3) a) What are properties of regression co - efficients? [6]
b) Obtain the lines of regression from the data given. [12]

X : 4 5 6 8 11
Y : 12 10 8 7 5

Verify that the co-efficient of correlation is geometric mean of two
co - efficients of regression.
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Q4) a) Explain the working of ultrasonic flow meter stating its merits & demerits.
[8]

b) A copper resistor at 20°C is used to indicate the temperature of bearing,
of machine. What resistance should not be exceeded if maximum bearing
temp. is not to exceed 150°C. The resistance temperature co-efficient of
copper is 0.00393 /°C at 20°C. [8]

SECTION - II
Q5) a) Explain the principle construction and working of temperature measuring

device of a furnace. [8]
b) A Laser Dopper anemometer employs a He - ne laser , λ = 632.8 nm to

measure velocity of flow at a point in a dusty gas. A 160 mm focussing
lens having θ = 12° is used to operate LDA in dual beam mode. Find the
velocity of flow if the average Doppler shift in frequency was found to
be 1.62 MHz. [8]

Q6) a) Explain the working double beam - U - V spectrophotometer. [8]
b) A disc mounted on the shaft of a machine has 12 pattern points. The

number of flashes projected on the disc by a stroboscope is 6000 per
minute. [8]
i) Find the speed of the machine if the disc appears stationary and

has a single image of 12 points.
ii) If the disc appears to move forward in the direction of rotation at

10 rpm. Find the speed of the disc.

Q7) a) If r = 0.6, N = 64, find probable error of coefficient of correlation and
determine limits of population. r. [4]

b) Explain P + I + D controller. [8]
c) A miniature pitot tube is used to measure the velocity of blood and

differential pressure gauge records a pressure of 1 Torr. Take density of
blood = 1020 kg/m3 Compute the blood velocity. [4]

Q8) Write short notes on any THREE [18]
a) Vibration Measurement Instrument.
b) Electromagnetic flowmeter.
c) Thermistors.
d) Humidity measurement.
e) Thermal conductivity gauges.
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[4165] - 524
M.E. (Mechanical) (Design Engineering)

  RELIABILITY ENGINEERING

(2008 Course) (Elective - III(a)) (Sem. - II)

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

1) Answer any THREE questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.
5) Figures to the right indicate full marks.
6) Use of non - programmable electronic calculators is allowed.

P1846

SECTION - I
Q1) a) Define Reliability. Calculate the reliability for the system shown in Fig. 1. The

number in each block shows the reliability of individual component. [10]

b) Explain Hazard Rate and Failure rate. Draw Hazard rate curve against
life, showing various regions. [6]

Q2) a) What is Bay’s rule? Find the reliability of the system shown in figure 2
using Bay’s theorem when the system requires that at least one of the
path AD, CE or BE is good. [8]

b) How the probability density and probability distribution functions are
related? What is the significance of probability distribution function. [8]
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Q3) a) It is sometimes claimed that increasing quality and reliability beyond levels
that have been achieved in the past is likely to be uneconomic, due to the
costs of the actions that would be necessary. Present the argument against
this belief. Illustrate it with an example from your own experience. [8]

b) Define availability and maintainability for the system from the following
data collected at a plant :
Mean time before failure : 95 Hrs.
Mean time to repair : 20 Hrs.
Administrative logistic time : 175% of MTTR
Calculate operational availability and inherent availability of the plant.[8]

Q4) a) Three components with weibull time to fail distributions are placed in
parallel. The weibull parameters are : [8]

Component Shape parameter Scale parameter
A 4 120
B 2 80
C 3.5 100

What is the system reliability at time = 200.
b) How the probability density and probability distribution functions are

related? What is the significance of probability distribution function?[8]

Q5) Write the short note on following (Any Three) [18]
a) Risk Priority Number (RPN)
b) Safety factor and safety margin.
c) Reliability Engineering and Robust Design.
d) Reliability Engineering Tools.
e) Redundancy.

SECTION - II
Q6) a) A system consists of three units connected in series, with reliabilities

R1 = 0.70, R2 = 0.80, and R3 = 0.90. It is desired that the reliability of the
system be 0.65. How should this be apportioned among the three units?[8]

b) Explain the designing for maintainability. [8]

Q7) a) The system in the figure 3 is made of 13 components. Components 3, 4
and 5 are unequal and have reliability R3, R4, and R5, respectively as
indicated. Components 6 and 8 have reliability R6 and components  7
and 9 have reliability of R7 Components 10 through 13 are having reliability
of R8
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In component group III, it is required that, at least two of the four
components function satisfactory for group III success. What is the
reliability of the system in terms of individual R’s? [10]

b) Explain the procedure for reliability testing to improve this quality and
reliability of products and systems. [6]

Q8) a) Consider the automatic air pump system shown in figure 4. In this system
the tank is filled for 10 minutes and then empties for 50 minutes. After
the switch is closed, the timer is set to open the contacts in 10 minutes,
and then to close the contacts in another 50 minutes and so on. If in the
process of filling the tank the contacts cannot be opened  in 10 minutes
the alarm horn sounds and the operator opens the switch to prevent a
tank rupture due to overfilling. Prepare the fault tree for this air pumping
system. [10]

b) State and explain the steps in completing the FMECA table. [6]



Q9) a) For the system represented in fig. 5, Calculate the reliability using the tie
- set and cut - set methods. Assume R be the reliability of each
component. [8]

b) What is ‘Redundancy’ in a system? Explain the active and standby
redundant system. [8]

Q10) a) A type of beam is normally distributed with a mean strength of 40 and a
variance of 0.8. This beam is subjected to a stress which is normally
distributed with an average of 38 and a standard deviation of 1.1. What
percentage of beam will fail? [8]

b) Write the short note on following (Any TWO) [10]
i) AGREE method of reliability allocation.
ii) Markov models.
iii) Reliability management by objectives.
iv) Methods of finding reliability of complex systems.
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[4165] - 525
M.E. (Mechanical) (Design Engineering)
  ENGINEERING FRACTURE MECHANICS
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[4165] - 540
M.E. (Mechanical) (Mechatronics)

  INDUSTRIAL AUTOMATION

(2008 Course) (Sem. - II)

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

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

P1853

SECTION - I
Q1) a) Explain timer instruction overview and On delayed timer with suitable

example. [9]
b) Explain in brief the concept and applications of SCADA. [9]

Q2) a) Explain the concept of sourcing and sinking terminals of PLC. [8]
b) Explain Direct addressing and Indirect addressing in PLC programming

with suitable example. [8]

Q3) Develop ladder program for the following industrial objective. Given START
& STOP buttons as NO, Push - to - on momentary switches. LUP and LE
are level switches of NO type. The valves VIN & VOUT are on off valves.
Figure Q 3 shows the details. [16]
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a) When START button is pushed the process starts until STOP button is
pressed.

b) The VIN opens when process STARTed and LE is OFF.
c) When LUP is ON and Temp is OFF, VIN is closed, Stir (Stirrer) is ON,

H (Heater) is on.
d) When Temp is ON, Stir is OFF, H is  OFF, VOUT is opened till LE is

OFF.
Write the PLC program for objectives (a) to (d) individually and then write
the complete program.

Q4) a) Explain with one industrial application, Count Up and Count Down Timer
instruction with all status bits. [8]

b) Figure Q 4 (b) shows a Digital circuit. Write digital equation, simplify
using Boolean algebra and write a ladder rung for this simplified equation.

[8]

Q5) Figure Q 5 shows a PLC controlled drilling process. Identify the objectives
of conveyor system alone and prepare PLC ladder program for individual
objectives and compile all rungs for conveyor only. [16]
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SECTION - II
Q6) a) Explain significance of Machine Zero & Work Zero in CNC program

with suitable examples. [9]
b) Explain Modal and Non Modal Commands in NC part program with

two examples each. [9]

Q7) Figure Q 7 shows a job profile for milling. Prepare a NC part program for
the same. Write all the assumptions including raw material dimensions. Write
the program in TAB sequential format. [16]

Q8) a) Explain two configurations i.e. switching network and LAN of DNC.[8]
b) Compare Incremental positioning and absolute positioning in NC part

programming with suitable job profile. [8]

Q9) a) Explain significance G94, G95, G98 and G99 with suitable example. [8]
b) Compare APT part programming and NC part programming with simple

example. [8]

Q10) a) Enumerate characteristics of NC operation. [8]
b) Explain any two geometry statements and motion commands used in

APT. [8]
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[4165] - 549
M.E. (Mechanical) (Automotive Engineering)

  AUTOMOTIVE ENGINE DESIGN

(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 answer books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of design data handbook, logarithmic tables, slide rule and non -

programmable electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

P1857

SECTION - I
Q1) a) Explain the operating variables that affect performance of SI engine. [8]

b) In a CI engine cycle the pressure and temperature are 1 bar and 33°C
respectively. The maximum pressure in the cycle is 46.5 bar and the heat
supplied during the cycle is 535 kJ/kg. Determine [8]
i) The compression ratio.
ii) The temperature at the end of compression.
iii) The temperature at the end of constant pressure combustion and
iv) The air - standard efficiency. Assume γ = 1.4 and Cp = 1kJ/kg K for air.

OR
Q2) a) Explain the general engine design procedure using flowchart. [8]

b) In a SI engine pressure and temperature at the beginning of compression
are 1.1 bar and 37°C respectively. Peak temperature during the cycle is
1550°C and the pressure at the end of the adiabatic compression is 13.5
bar. Calculate [8]
i) theoretical thermal efficiency.
ii) heat supplied per kg of air.
iii) the work done per kg of air and
iv) the pressure at the end of adiabatic expansion. Take Cv= 0.717

kJ/kg K and γ = 1.4.
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Q3) a) A multi - cylinder engine is to run at a constant load at a speed of 715
rpm. Determine suitable dimensions for cast iron flywheel with a rim
whose breadth is twice its radial thickness and mass is 155 kg. The
density of cast iron is 7355 kg/m3, and its working stress in tension is 7.5
MPa. Consider only the tensile stress due to centrifugal force. [8]

b) List advantages and limitations of using aluminum alloy pistons. [8]
OR

Q4) a) Explain how fatigue life of automotive components subjected to fluctuating
loads is estimated using stress life approach. [8]

b) A four - cylinder automotive spark - ignition square engine is being
designed to provide a maximum brake torque of 135 N-m in the mid -
speed range (= 2650 rev/min). Estimate the required engine displacement,
bore and stroke, and the maximum brake power the engine will deliver.
Assume bmep at the maximum engine torque point is 850 kPa and
maximum mean piston speed, 12.5 m/s. [8]

Q5) Write short notes on – [18]
a) Design of Connecting Rod.
b) Thermodynamic analysis of CI engine cycle.
c) Selection of bore to stroke ratio.

SECTION - II
Q6) The design diagram of a camshaft can be considered as a free two - support

beam loaded where the follower exerts maximum force of 2.5 kN on the cam
at distance of 3 cm from left support. Length of camshaft span in 10 cm,
outer diameter of camshaft is 3.5 cm and inner diameter is 1 cm. Find
maximum deflection of camshaft. Take E = 210 GPa. [16]

OR
Q7) a) What are torsional vibrations? Explain the causes of it. [8]

b) Explain firing order and balancing of in - line three cylinder four stroke engine.[8]

Q8) A 4 - Cylinder engine and flywheel coupled to a propeller are approximated to
a 3- rotor system in which the engine is equivalent to a rotor of moment of
inertia 800 kg- m2, the flywheel to a second rotor of 320 kg - m2 and the
propeller to a third rotor of 20 kg - m2, The first and the second rotors being
connected by 50 mm diameter and 2 m long shaft and the second and the third
rotors connected by a 25 mm diameter and 2 m long shaft. Neglecting the
inertia of the shaft and taking its modulus of rigidity as 80 GPa, determine [16]

a) natural frequencies of torsional oscillation and
b) the positions of the nodes.
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OR
Q9) A four cylinder vertical engine has cranks 150 mm long. The planes of rotation

of the first, second and fourth cranks are 400 mm, 200 mm and 200 mm
respectively from the third crank and their reciprocating masses are 50 kg,
60 kg and 50 kg respectively. Find the mass of the reciprocating parts for the
third cylinder and the relative angular positions of the cranks in order that the
engine to be in complete primary balance. [16]

Q10) Write short notes on [18]
a) Damping of torsional vibrations.
b) Dynamics of crank mechanism.
c) Effect of valve timing on engine performance.

[4165]-549  3



Total No. of Questions : 8]

[Total No. of Pages : 2

[4165] - 555
M.E. (Mechanical - Automotive Engineering)
  AUTOMOTIVE SAFETY AND REGULATIONS

  (2008 Course) (Elective - II(b)) (Sem. - I)

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

P1860

SECTION - I
Q1) a) What do you understand by Safety Assessment of Vehicles? What are

various provisions of it? Explain. [8]
b) With a suitable sketch describe the design features used on a vehicle

structure for protection of occupants in frontal crash. [8]

Q2) a) Explain various types of crash for a vehicle and explain what regulatory
requirements for it. [8]

b) Compare the sequence of events in frontal and side impacts. Identify the
injury mechanisms. [8]

Q3) a) Explain the term active safety system and passive safety system with
three examples for each. [8]

b) Explain with neat sketch anthropometry data for a passenger compartment
of modern day’s car. [8]

Q4) Write short note on the following (Any three) : [18]
a) Seat belt system with pre - tensioner and load limiter.
b) Role of seat in protection against whiplash Injury.
c) Indian Passive safety regulatory tests.
d) Hybrid III dummy.
e) Instrumentation in Crash Testing.
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SECTION - II
Q5) a) Explain the types of safety glasses? What are the requirements of it? [8]

b) Explain role of bumpers during impacts. Describe damageability criteria
in bumper designs. [8]

Q6) a) Describe the devices used for measuring the absolute luminous flux of
lamps and luminous flux for industrial and regular lamps? [8]

b) Explain briefly the construction and working principle of head lamp, its
testing procedure as per CMVR rule. [8]

Q7) a) Define LEDs. What are the merits and demerits of LEDs? Explain. [8]
b) Describe luminance meter and its principle. [8]

Q8) Write short note on the following (Any three) : [18]
a) Optics of Human eye.
b) Door locks and retention systems.
c) Under run protection devices.
d) AFLS
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[4165] - 558
M.E. (Mechanical) (Automotive Engineering)

  AUTOTRONICS

(2008 Course) (Sem. - II)

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

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

calculator and steam tables is allowed.
6) Assume suitable data if necessary.
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SECTION - I
Q1) a) What are types of speed sensors, shapes of speed sensors and essential

features of speed sensors used in modern automobiles? [9]

b) Discuss antilock breaking systems in passenger cars. [9]

Q2) a) Discuss the safety and comfort features of Airbag and Belt tensioners.[8]

b) Explain with neat block diagram the Common Rail Diesel injection system.[8]

Q3) a) Explain in brief Oxygen concentration sensor (lambda sensor) [8]

b) Explain fuel metering, vehicle speed sensors and detonation sensors.[8]

Q4) a) Enlist the locations where pressure is required to be measured and range
of pressure to be measured in luxury cars. [8]

b) Discuss power windows developments in luxury cars. [8]

Q5) a) Explain in brief the procedures to monitor input signals, output signals,
and internal control unit functions such as used in on board diagnosis.[8]

b) Explain Crank angle position sensor and throttle position sensor with
important specifications. [8]

SEAT No. :
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SECTION - II
Q6) a) List the locations where temperature is measured and design variations

of temperature sensors in automobiles. [8]
b) Discuss preheating system as start assist system in direct injection of

diesel engines. [8]

Q7) a) Discuss recent trends in headlight systems. [8]
b) Explain functions, components of locking system. What are advantages

of electrical locking in modern automobiles? [8]

Q8) a) Discuss in brief steering system requirements, Classification of steering
systems, and Electric power assisted steering. [9]

b) Explain in brief the characteristics of batteries. [9]

Q9) a) Explain in brief internal control unit functions and control unit
communications such as used in on board diagnosis. [8]

b) Explain electronic spark timing control in petrol engines. [8]

Q10) a) Define Open loop and Closed loop system with suitable example in
automobiles. [8]

b) Describe four main components of engine management system. [8]
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  ADVANCED MATHEMATICAL TECHNIQUE FOR CONTROL
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M.E. (Electrical) (Control System)

  PROCESS CONTROL MANAGEMENT

(2008 Course) (Sem. - I)

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

1) Solve any two questions from each section.

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

P1866

SECTION - I
Q1) Solve any three :

a) Write short note on Motivation and Leadership in process control
management. [9]

b) Explain conflict management & stress management. [8]

c) What are formal & informal groups? Describe each with giving example.[8]

d) Define management strategies for solving destructive conflicts with suitable
example. [8]

Q2) a) Describe your views about requirements of process control in Industry
regarding; safety, production, specification, Environmental regulations,
operational constraints & Economics. [15]

b) What is Linearization? Why are the linearized approximation models useful
for process control purposes? [10]

Q3) a) What are the basic hardware components of a feedback control loop?
Explain in detail. [9]

b) Describe with suitable example liquid level control & temp. control. Draw
the appropriate diagrams. [8]

c) Explain Zigler - Nichols Empirical Tunning method with proper block
diagram. [8]

SEAT No. :
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SECTION - II
Q4) a) Draw block diagram of digital control system & explain each block.

Also give advantages and disadvantages of digital control system. [15]
b) Discuss the new design problems raised by the use of a digital computer

for process control. [10]

Q5) a) Develop a feedforward control system for heat exchanger & explain it
with neat diagram. [15]

b) Explain block diagram of cascade control system with advantages and
disadvantages. [10]

Q6) a) What is one way decoupling of two control loops? Why could it be
acceptable? [9]

b) Describe the Relative Gain Array (RGA) process with its properties.[8]

c) Explain the effect of Interaction on the stability of process control system.[8]
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  MULTIVARIABLE AND OPTIMAL CONTROL SYSTEMS
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  LARGE SCALE SYSTEM
(2008 Course) (Elective - III (c)) (Sem. - II)
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[4165] - 581
M.E. (Electrical) (Control System)

  ADVANCED DRIVES AND CONTROL
  (2008 Course) (Elective - IV(b)) (Sem. - II)

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

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

allowed.
6) Assume suitable data, if necessary.

P1873

SECTION - I
Q1) a) Classify and compare the a.c. and d.c. drives on the basis of [6]

i) Main motor and available supply.
ii) Type of controller.
iii) Load on the drive, its characteristics, and user’s requirement.

b) Explain with reference to multiquadrant operation of drive, the following[6]
i) Reversible operation.
ii) Plugging operation.
iii) Regenerative braking operation.

c) Explain the steady - state operation of the drive. Prove the steady - state
stability criterion. State the assumptions. [6]

OR
Q2) a) Explain in detail the thermal consideration and the thermal model of the

electric motor while heating as well as cooling of the drive. [6]
b) Write a note on the evaluation of the time and energy consumed during

starting transient of the electric drive. State its importance. [6]
c) Write down the transfer function of the armature controlled d.c. motor.

Discuss the effect of the following in the closed loop control system.[6]
i) Tacho feed back.
ii) Armature current feed-back.
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Q3) a) A 2.2 kW, 220 volts, 15 Amp, D.C. motor has its rated speed of 1500
rpm and rated torque of 14 N-m. The armature is supplied by a single
phase, fully controlled full wave converter controller connected across
230 volts 50 Hz supply. The field is separately excited by a chopper
controller connected across 220 volts D.C. The motor is driving a constant
torque load demanding half the rated torque and running at 3000 rpm.
Neglecting armature resistance and inductance calculate the triggering
angle of the converter and the duty cycle of the chopper. [6]

b) With reference to the performance of a chopper fed d.c. motor, discuss
the cause, control and the effect of the following [10]
i) Continuous / discontinuous conduction of armature current.
ii) Current ripple / Torque pulsation.

OR
Q4) a) With the help of the detail block diagram of the field. Controlled d.c.

motor derive the transfer function of a variable speed drive. How is the
field weakening achieved? Draw the modified speed torque characteristics
of the motor for selected various voltages. [6]

b) The following converters are used one by one to drive a d.c. motor on
no - load, at variable speed below normal speed. In each case, discuss
the effect of the wave form of the armature current, on the performance
of the drive. [10]
i) Single phase half wave converter.
ii) Single phase full wave converter.
iii) Three phase half wave converter.
iv) Three phase full wave converter.

Q5) a) Write a note on spatial MMF distribution in the airgap of a 3- phase
inverter fed induction motor. Discuss the effect of space harmonics and
production of torque/ torque pulsations. [6]

b) Compare the performance of VSI fed induction motor with CSI fed
induction motor. Also discuss the following in each case. [10]
i) Magnitude variation and control of voltage/current as well as

frequency.
ii) Circuit complexity of the controller.
iii) Suitability of load on the motor.

OR
Q6) a) Explain the role of pulse width modulation technique in the control of the

generation of the time harmonics in the output voltage of the inverter
supplying the induction motor. Explain the effect of time harmonics. [8]
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b) Draw the simplified equivalent circuit diagram of a 3 - phase induction motor
running at steady state, offered to the seventh harmonics voltage of the
inverter write down the equations for the currents and corresponding torques
developed by the motor. Comment on the performance of the motor. [8]

SECTION - II
Q7) a) Explain the slip power recovery scheme of the induction motor. How

does it employed in the static kramer drive? Discuss the control strategy
to result speed variation of the drive. [8]

b) In connection with Induction motor drive. Explain the small signal model
and D-q dynamic model. [8]

OR
Q8) a) Explain the following in reference to the vector - control method of

torque and speed of the induction motor. [8]
i) Flux vector determination.
ii) Parameter Algorithm.

b) Write a detail note on the Direct - torque control of electric drive. [8]

Q9) a) Explain with reference to permanent magnet synchronous motor drive.[8]
i) Sinusoidal back emf pattern.
ii) Trapezoidal back emf pattern.

b) Explain the solid state controller for permanent magnet synchronous
motor drive. [8]

OR
Q10) Explain the following :

i) Switched reluctance motor drive. [8]
ii) Wound field machine drive. [8]

Q11) a) State and explain the modern trends in the industrial applications of the
electric drive and explain the role of micro computers in the closed -
loop system as a current controller. [8]

b) Explain in detail the role of the following in the closed loop control
system of the electric drive. [10]
i) Proportional and integral controller.
ii) PID controller.

OR
Q12) a) Explain the principle of phase lock in the PLL system and discuss the

applications of PLL in the closed loop controlled drive. [9]
b) Explain the effect of RMS voltage variation on the performance of the

solid state controlled drives. [9]
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[4165] - 596
M.E. (Electrical) (Power Systems)

 PARTIAL DISCHARGES IN ELECTRICAL POWER APPARATUS
(2008 Course) (Elective - IV(b)) (Sem. - II)

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

1) Answer any two 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.

P1881

SECTION - I
Q1) Discuss partial discharges in electrical power apparatus. Draw neat sketches

of typical electrode configuration, explain. [25]
a) Corona discharges.
b) Surface or sliding discharges.
c) Discharges in laminated material.
d) Cavity discharges.
e) Treeing channels.

Q2) With reference to fundamentals of PD measuring techniques discuss -
a) Selectively wideband system. [8]
b) Narrow band system. [8]
c) PD measuring circuits. [9]

Q3) Write shortnotes on
a) Design of screens. [8]
b) Design of filters. [9]
c) Need for screening. [8]

SECTION - II
Q4) a) Explain the effects of PD on gaseous insulating materials. [13]

b) Discuss various factors considered for understanding the effects of PD
on solid insulating materials. [12]
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Q5) With reference to evaluation of partial discharges discuss the following -
a) Relation between measured and actual charge. [12]
b) Relation between the time - dependent occurrence of PD and the extent

of damage due to it. [13]

Q6) Write short notes on -
a) Measurement and location of partial discharges in cables. [12]
b) PD location according to pulse spacing method. [13]
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[4165] - 613
M.E. (Electrical) (Power Electronics and Drives)

  SPECIAL TOPICS IN POWER ELECTRONICS AND DRIVES

(Elective - IV(b)) (2008 Course) (Sem. - II)

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

1) Answer any two questions from Section - I and any two questions from Section - II.
2) Answers to the two sections should be written in separate answer sheet.
3) Figures to the right indicate full marks.
4) Use of electronic calculator is allowed.
5) Assume suitable data, if necessary.

P1890

SECTION - I
Q1) a) Explain 180° conduction mode of VSI with its power circuit output

phase and line voltage waveforms and switching sequence. Derive output
voltage equation. [15]

b) What is selective harmonic elimination technique? How it is applied to
eliminate particular frequency of VSI? [10]

Q2) a) Explain trapezoidal PWM control and hysteresis control applicable to
CSI. [10]

b) What are 4 basic types of switching mode regulators? Explain them with
necessary diagram and waveforms. [15]

Q3) a) Explain operation of Fly back converter. [10]
b) Explain how power factor is controlled using thyristorised converter.

Explain any one method in detail. [15]
SECTION - II

Q4) a) Explain concept of active power filtering. Show in detail implementation
of single phase active filter and associated output. [15]

b) What are IEEE standards for power quality? [10]

Q5) a) Explain how harmonics are generated in power Electronics equipment?[10]
b) What is Model reference adaptive control? Explain how it is applicable

for control of induction motor. [15]
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Q6) a) What is sensor less control? How it is applied to induction motor control
explain with any one technique. [15]

b) Explain with necessary block diagram cycloconverter fed synchronous
motor drive. [10]
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[4165] - 634
M.E. (E&T/C) (Microwave)

 DIGITAL SIGNAL COMPRESSION
(2008 Course) (Elective - IV(b)) (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) Figures to the right indicate full marks.
3) Answer any three questions from each section.
4) Assume suitable data if necessary.
5) Use of scientific calculator is allowed.

P1899

SECTION - I
Q1) a) Define self information associated with the event. What is a prefix code?

Explain how to check if a code is a prefix code using a root tree. [8]
b) Consider a source emitting 5 letters with probabilities given as

P(a1) = P(a2) = 0.1, P(a3) = 0.4, P(a4) = P(a5) = 0.2. Find the Huffman
code for each alphabet and find average value of the code length. Also
find the minimum variance Huffman code for the same source. [10]

Q2) a) Compare Huffman coding with arithmetic coding? [8]
b) Consider a source with symbol probabilities P(a1) = 0.8, P(a2) = 0.02 and

P(a3) = 0.18. Find the tag using arithmetic coding for a sequence a1, a3, a2.[8]

Q3) a) Explain the operation of backward adaptive quantizer with the help of
block diagram. [6]

b) Explain different methods of music compression. What is MIDI? [10]

Q4) a) Explain Linear predictive coding of speech. How to select the order of
the predictor? [8]

b) Explain rate - distortion theory. How it is utilized for coding? [8]
SECTION - II

Q5) a) Explain the use of DCT for image coding. How to quantize the DCT
coefficients? Explain how it leads to compression of data. [8]

b) Explain data structure used in EZW coder. Explain the method of scanning
wavelet transform coefficients for encoding using EZW algorithm. [8]
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Q6) a) Explain use of wavelets for image coding. Explain properties of a mother
wavelet. [8]

b) What is streaming video? How is it achieved? [8]

Q7) a) Explain any one motion estimation algorithm. [8]
b) Compare the performance of DFT, DCT and KLT. Which is the optimal

transform? Why? [8]

Q8) a) Explain how to generate SPIHT charts. [8]
b) What are advantages of ADPCM over PCM? Explain with block

schematic. [10]
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[4165] - 667
M.E. (E & TC) (Signal Processing)
  DIGITAL SIGNAL COMPRESSION

(Elective - III(b)) (2008 Course) (Sem. - II)

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

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

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

P1913

SECTION - I
Q1) a) Explain Short Time Fourier Transform (STFT). What are the drawbacks

of STFT? How these drawbacks are overcome by wavelets? [8]
b) What is multiresolution analysis (MRA)? How Discrete Wavelet Transform

(DWT) is used for MRA. Explain how image compression is achieved
through multilevel decomposition of the image data. [8]

Q2) a) For the seven - level wavelet decomposition shown below
26 6 13 10
–7 7 6 4
4 –4 4 –2
2 –2 –3 0

Find the bit stream generated after first and second pass by SPIHT
coder. [10]

b) With the help of suitable block diagram explain the encoding and decoding
process in JPEG 2000. [8]

Q3) a) What is Vector Quantization (VQ)? How image or signal is compressed
using VQ. What are the advantages and disadvantages of VQ? [9]

b) Explain mean removed Vector Quantization technique. [7]
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Q4) a) The probabilities of the source symbols are given below
P(a1) = 0.1   P(a2) = 0.4
P(a3) = 0.06 P(a4) = 0.1
P(a5) = 0.04 P(a6) = 0.3
Generate optimal Huffman code and find the average bit length. [10]

b) Compare lossless and lossy data compression. [6]
SECTION - II

Q5) a) Explain discrete cosine transform and its properties. How the image
compression is achieved by coding of DCT coefficients. [8]

b) What is adaptive quantization? With the help of suitable block diagram
explain the forward adaptive quantizer. [8]

Q6) a) Explain in context with video compression the different sampling formats
of YCbCr color space. [8]

b) Explain block based motion estimation and motion compensation technique.
What are the advantages of block based motion compensation. [8]

Q7) a) What is fractal? Explain encoding process of image compression based
on the fractals. [8]

b) What are the features of MP3? Explain with suitable block diagram the
structure of MP3 audio  coder. [10]

Q8) a) With the help of block diagram explain the process of lossless predictive
encoding and decoding. [8]

b) What is Linear Predictive Coding (LPC)? How LPC is used in speech
coding? [8]
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[4165] - 681
M.E. (Electronics) (Digital Systems)

  EMBEDDED SYSTEMS

(2008 Course) (Sem. - II)

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

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

P1920

SECTION - I
Q1) a) Explain with the help of suitable example Tightly constrained

characteristics of an embedded system. [8]
b) Explain the following Integrated circuit technologies which are used in

Embedded system and compare them. [8]
i) ASICs.
ii) CPLDs.
iii) FPGA

Q2) a) Why ARM processors are mostly used in Embedded system design?
Explain with block diagram the five stage pipeline of ARM9 processor.[10]

b) Explain I2C bus protocol with its timing diagram and list out its features.[6]

Q3) a) What is the need for communication interface in Embedded system.
Explain IEEE 802.11 protocol with its data transfer mechanism. [8]

b) List the different variants of ARM processor. Explain Debug,
Multiplication and DSP extension variant in detail. [8]

Q4) Write short notes on any three [18]
a) CAN BUS protocol.
b) IDE tools used in Embedded Systems.
c) ARM processor modes.
d) Hardware architecture of Embedded System.
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SECTION - II

Q5) a) Draw and explain waterfall model used in Embedded System
development. [8]

b) Explain the software architecture of Embedded System. [8]

Q6) a) With suitable example. Explain how shared data problem can be solved
using semaphores. [8]

b) What are the features of μCOS - II. Explain the following with respect to
μCOS  - II. [8]
i) Task Releted Functions.
ii) Mutex.

Q7) a) Explain the necessity of code optimisation in Embedded System design.
Explain important code optimisation guidelines? [8]

b) Compare Conventional Operating System and Real Time operating
System. List different RTOS and compare its features. [8]

Q8) Write short notes on any three [18]
a) Intertask communication in μCOS - II.
b) Memory management in μCOS - II.
c) Round Robin architecture with interrupt.
d) Debugger and Emulators.
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[4165] - 686
M.E. (Electronics - Digital System)
  EMBEDDED VIDEO PROCESSING

(2008 Course) (Elective - III(C)) (Sem. - II)

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

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

P1924

SECTION - I
Q1) a) Write an expression of 2 - D FDCT & IDCT. Explain each term used in

these expressions. What are the DC & AC coefficients in DCT
computations? [8]

b) Explain the different methods of video quality measurement. [8]

Q2) a) Explain the different coding modes of JPEG. [8]
b) Using neat diagram explain the six layered syntax video coding model

suggested in MPEG - I. If the data is corrupted what care has been taken
to recover in the MPEG decoder. [10]

Q3) a) Evaluate computational complexity of full search method of motion
compensation for ‘MAD’ criterion. How does ‘PDC’ measure save the
computations? [8]

b) Estimate the computational complexity for broadcast TV with resolution
720 × 480, frame rate 30 frames / sec when the following algorithms are
used. [8]
i) Full search.
ii) 2 - D logarithmic search.
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Q4) Write detailed notes on - [16]
a) Arithmetic coding.
b) JPEG - 2000
c) HVS
d) MPEG - 4

SECTION - II
Q5) a) Draw a neat block diagram of H.261 encoder & explain function of each

block. [8]
b) What are the QoS requirements for coded video? [8]

Q6) a) State the different design goals of hardware & software CODEC. [6]
b) Explain the steps to test the different blocks of hardware CODEC. [6]
c) Explain the different filters used for post filtering. [6]

Q7) a) Discuss the different issues in video CODEC interface with a suitable
example. [8]

b) Explain the important features of - [8]
i) Embedded & media processor.
ii) Video signal processor.

Q8) a) With respect to motion estimation explain the following terms - [8]
i) Sub - pixel accurate motion estimation.
ii) Multi - picture motion estimation.

b) Explain the following terms wrt to H.261. [8]
i) Intra - frame compression.
ii) Inter  - frame compression.
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[4165] - 690
M.E. (E & TC) (Communication Networks)
  CODING AND MODULATION TECHNIQUES

(2008 Course) (Sem. - I)
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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 whenever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.

P1927

SECTION - I
Q1) a) Explain need of compression in detail? Explain in detail video

compression? [8]
b) With neat diagram explain in detail CDMA? [8]

Q2) a) Explain in detail PN Code Properties? [8]
b) Define MPEG? & Explain in detail different MPEG standards? [8]

Q3) a) Compare B/W and color Television standards with suitable examples?[8]
b) Explain following The Principles of OFDM, Advantage of OFDM:,

Disadvantage of OFDM, Application of OFDM. [8]

Q4) Write Short Notes on (Any Two) : [18]
a) Automatic Frequency Control.
b) Wireless Multipath Channel AWGN.
c) JPEG standards and its modes.

SECTION - II
Q5) a) Explain in detail Wideband Rake Receiver? [8]

b) Explain with neat diagram Modulation Detection Techniques? [8]

Q6) a) What is JPEG? Explain JPEG standard and its modes? [8]
b) Explain IS-95 in detail with its generation? [8]
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Q7) a) What is Frequency Selective Fading? Explain in detail? [8]
b) Explain Frequency Domain Equalization in detail? [8]

Q8) Write Short Notes on (Any Two) : [18]
a) Transform based lossy coding.
b) Modulation Impairments.
c) Quantization.
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M.E. (Production Engg.)

  MATHEMATICS AND STATISTICS
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[4165] - 709
M.E. (Production Engineering)

  CAD / CAM / CIM

(2008 Course) (Sem. - I)

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

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

P1934

SECTION - I
Q1) a) A triangular lamina has corners PQR. The coordinates are P(20,20),

Q(40,25) and R (30, 40). The lamina is rotated about P through 30° in
clockwise direction. Obtain [10]
i) The concatenated matrix for the transformation and
ii) Calculate new coordinates of the triangle.

b) Compare between CSG and B - Rep solid modeling technique. [6]

Q2) a) Given four control points A (4, 8), B (7, 9), C (8, 1) and D (10, 4),
develop the cubic Bezier curve equation and draw the curve. [10]

b) Explain the steps of generating CNC program from a given part drawing.[6]

Q3) a) Write a NC program to drill and countersink the work piece as shown in
Figure 1. Be sure to use the upper left corner as the work zero. [10]

b) How  to carry out assembly design using solid models? [6]
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Q4) a) Consider the bar shown in Figure 2. An axial load P = 20000 N is applied
as shown. Using Finite Element Method, find the following [10]
i) Determine the nodal displacements.
ii) Determine stress in each material.
iii) Determine the reaction forces.

b) State and explain the approaches which should be considered in order
to optimize overall efficiency and effectiveness of FMS. [6]

Q5) Write short notes on any three of the following [18]
a) Homogenous representation.
b) IGES
c) Control surfaces in APT programming.
d) Variational Design.
e) Bicubic Hermite Spline Surface.

SECTION - II

Q6) a) What is the role of feature recognition in Computer Aided Process
Planning? [6]

b) State any five commonly used CAPP systems with their characteristics
and programming languages used. [5]

c) What are the criteria for cell design evaluation in CMS? [5]

Q7) a) Explain with nest sketch, different layouts used in FMS [6]
b) Describe the use of barcode system for shop floor control [5]
c) Explain different ways of inputting part information into a process planning

system. [5]
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Q8) a) Consider the following part - machine incidence matrix. Apply the Rank
Order Clustering (ROC) algorithm to it and identify the part families and
machine groups. [10]

P1 P2 P3 P4 P5 P6 P7 P8
M1 1 1 1 1
M2 1 1 1 1 1
M3 1 1
M4 1 1
M5 1 1 1
M6 1
M7 1 1 1
M8 1 1

b) Compare the advantages and suitability of various methods of work
piece transport in FMS. [6]

Q9) a) A family of 150 parts is to be produced. A conventional fixture costs Rs.
6,500 and a fixture for group tooling costs Rs. 10,000. The adaptor for
group tooling costs Rs. 800. Compute the tooling cost and unit tooling cost
for conventional and group tooling for 1, 5 and 10 parts in a family. [6]

b) What is Production Flow Analysis? How does it help in Cell Formation?[5]
c) Discuss different types of guidance systems available for AGVs. [5]

Q10) Write short notes on any three of the following : [18]
a) Models of CIM.
b) Robot applications in industry.
c) Non - contact inspection methods.
d) Tool magazines in FMS
e) Criteria for selection of CAPP system
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[4165] - 719
M.E. (Production Engineering)

  MATERIAL TECHNOLOGY

(2008 Course) (Sem. - II)

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

1) Answer any 3 questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.

P1937

SECTION - I
Q1) Answer the following.

a) What is Work Hardening? Why it occurs? Explain the effects of it &
how to eliminate them. [6]

b) Why solid solution is harder than parent metal? Explain the factors on
which hardening of solid solution depends. [5]

c) What are Whiskers? Explain in detail. [5]

Q2) a) Discuss Age Hardening in detail with suitable example. How it differs
from dispersion hardening? [6]

b) Establish the relationship between the stress required to propagate a
crack in a brittle material & size of the crack. A relatively large plate of a
glass is subjected to a tensile stress of 40 MPa. If the specific surface
energy & modulus of elasticity for the glass are 0.3 J/m2 & 69 GPa
respectively. What is the maximum length of a surface flow that is possible
without fracture? [6]

c) Explain super plasticity & Homologus temperature. [4]
d) What is Transition temperature? [2]
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Q3) a) What is Low cycle Fatigue? Draw typical S - N curve for steel &
Aluminium. Explain the differences between the two. [6]

b) What are the factors that need to be taken into account for selecting
material for high temperature applications. Give atleast one example of
such material. [5]

c) How Fatigue life can be improved? [5]

Q4) Write short notes on (Any 4) [16]
a) Strengthening due to grain boundries.
b) Re crystallization.
c) Paris law.
d) Procedure for failure analysis.
e) Dislocations.

SECTION - II
Q5) a) What are dual phase steels? Explain in detail why they are used for car

bumpers? [6]
b) Maraging steel contains negligible carbon still known as ultra high strength

steel. Explain why? Give atleast 2 applications of maraging steel. [6]
c) Which factors need to be considered for material selection, to be used

for human body part implant? [4]

Q6) Answer the following [16]
a) Explain one method of processing of ceramics. Also state it’s applications.
b) What is metallic glass? How it is produced?
c) What are the various measures which you would like to take to avoid

failure due to corrosion?
d) What are Nanomaterials? Explain in brief state 2 applications of nano

materials.

Q7) a) What are cemented carbides? How they are produced? [6]
b) What are shape memory alloys? Explain with 2 applications. [4]
c) Explain Traditional & Engineering ceramics. [6]

Q8) a) How carbon fibers are produced? Why carbon fiber composites are
used in aero - space applications. [6]

b) Explain Iso stress & Iso - strain condition. Calculate the modulus of
Elasticity for a composite material consisting of 60% by volume of
Aluminium matrix & remaining are Baron fibers in direction parallel to
fibers.
E of Aluminium matrix = 60 GPa.
E of Baron fibers = 380 GPa. [6]

c) Explain MMC & Cladding. [6]

[4165]-719  2



Total No. of Questions : 12]

[Total No. of Pages : 3

[4165] - 724
M.E. (Production)

  WELDING & JOINING
(2008 Course) (Elective - III(c)) (Sem. - II)

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

1) Answer any 3 questions from each section.

2) Answer 3 questions from Section - I and 3 questions from Section - II.

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

4) Neat diagrams must be drawn wherever necessary.

5) Figures to the right indicate full marks.

6) Your answers will be valued as a whole.

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

8) Assume suitable data, if necessary.

P1938

SECTION - I
Unit - I

Q1) a) Draw TTT diagram & explain effect of cooling rate on formation of
different reaction products like pearlite, bainite and martengite. [8]

b) Explain in brief recrystalization and grain growth of HAZ - Heat Affected Zone.[8]
OR

Q2) a) Explain different methods of weldability testing in brief. [8]

b) With the help of diagram explain salute distribution for cellular  & dentritic
growth patterns. [8]

Unit - II
Q3) a) Define Arc efficiency. What are the different factors that affect arc

efficiency? How arc efficiency is calculated. [9]

b) Explain with graphs electrical characteristics of an arc. [9]
OR
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Q4) a) In an argon shielded tungsten arc welding the cathode drop was found to
be 10 volts for a welding current of 120 amp and arc voltage of 18 volts.
Determine :-
i) The arc length, if arc efficiency be 55% with an arc temperature of

10000 kelvin. Assume column voltage drop is 1.2 volt/mm and that
20% of the heat of the column is transferred to the anode. [5]

ii) The arc efficiency if the same process parameters are applicable to
GMAW process and the wire electrode is made the anode.

Take the function of tungsten at OK = 4.5 eV and Boltzman’s constant
K' = 8.60 × 10–5 eVK. [4]

b) Explain different types of welding Arcs. [4]
c) Explain in brief the role of electrode polarity. [5]

Unit - III
Q5) a) Discuss the role of surface tension on fusion welding. [8]

b) What is deposition rate? Make a brief comparison of deposition rates in
Gas Tungsten Arc Welding (GTAW) process using hot wire & cold
wire. [8]

OR
Q6) a) Explain different methods to improve metallurgical properties of electro

slag welding. [8]
b) Discuss three dimensional geometric effect on residual stress and strain

in Welding Process. [8]
SECTION - II

Unit - IV
Q7) a) Explain the constant current characteristics of power sources used in

“Arc Welding Processes”. [8]
b) Explain in brief solid state inverters used in welding process. [8]

OR
Q8) a) What are different power sources used to supply the electric current for

arc welding? Explain different factors that influence on selection of power
sources. [8]

b) Explain in brief what is Duty cycle? [8]
Unit  - V

Q9) a) Discuss various forces affecting metal transfer. [8]
b) Describe and explain the classification of modes of metal transfer. [8]

OR
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Q10) a) Discuss the ‘droplet transfer frequency’ for steel, using different welding
processes. [8]

b) Explain in brief metal transfer in SMAW process. [8]
Unit  - VI

Q11) a) Explain explosive welding with its advantages and limitations. [9]
b) Explain the difference between friction  & inertia welding? List out different

materials that can be friction welded. [9]
OR

Q12) a) Make a brief comparison of electron beam welding and laser beam welding.[9]
b) Explain High Energy Rate Welding Processes in brief. [9]
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[4165] - 769
M.E. (Computer Engineering)

  SOFTWARE PROJECT MANAGEMENT

(2008 Course) (Elective - IV(a)) (Sem. - II)

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

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

P1967

SECTION - I
Q1) a) Discuss the need for project management, activities involved in project

management and benefits out of it. [8]
b) Enlist and explain in detail the characteristics associated with project.[8]

Q2) Explain the risks that regularly occur in software projects and the controls
important in reducing the risks identified. [16]

Q3) a) List and explain the types of cost estimates. [8]
b) Using an example explain integrating schedule and critical path. [8]

Q4) Write short notes on ANY THREE [18]
a) Project management activities.
b) Tracking project progress.
c) Work breakdown structure.
d) Software Project teams.

SECTION - II
Q5) a) Who are the stake holders of an IT project? Elaborate the aspects to be

considered for them while project management? [8]
b) Explain how project performance can be improved through qualitative

analysis. [8]

Q6) a) Explain aspects helping in designing critical platforms for success story
of projects. [8]
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b) Function point is an important parameter for software measurement?
Elaborate the statement. [8]

Q7) Enlist and explain Fourteen general system characteristics used as basis in
the calculation of value adjustment factor. [16]

Q8) Write Short note on ANY THREE. [18]
a) Assessing project viability.
b) Project controls.
c) Return on investment.
d) Configuration management.

[4165]-769  2



Total No. of Questions : 8]

[Total No. of Pages : 2

[4165] - 770
M.E. (Computer Engg.)

  INFRASTRUCTURE MANAGEMENT

(2008 Course) (Elective - IV(b)) (Sem. - II)

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

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

P1968

SECTION - I
Q1) a) Explain the value of system management for Business. [8]

b) What are the benefits and potential problems of using IT service
management? [8]

Q2) a) Explain in detail how an IT company structure evolves from a basic
organization to an organization in which applications are aligned with
business units. [12]

b) Enlist the order of preference of ten things users want most when they
call the help desk. [4]

Q3) a) Explain in brief System context diagrams. [8]
b) Enlist and explain ITIL service delivery processes. [8]

Q4) Write short notes on ANY THREE [18]
a) Infrastructure management activities.
b) Recommended attributes of process owners.
c) Customer requirements.
d) Activities of Service Level Management.

SECTION - II
Q5) a) How can we achieve insight into the value creation process with the aid

of financial management? [8]
b) Explain purpose, objectives and scope of IT Service Continuity

Management. [8]
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Q6) a) Explain the steps in incident management process. [8]
b) Enlist and explain challenges, critical success factors and risk in release

process. [8]

Q7) a) What is Access management? Explain components and benefits of Access
management? [8]

b) What are the different redundancy types defined by ITIL increasing
reliability and sustainability of systems? [8]

Q8) Write short notes on ANY THREE. [18]
a) Change Advisory Board.
b) Organizational structure of a service desk.
c) Space management.
d) Identity Management.
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[4165] - 771
M.E. (Computer Engineering)

 DATA WAREHOUSING AND DATA MINING
(2008 Course) (Elective - IV(c)) (Sem. - II)

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

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

P1969

SECTION - I
Q1) a) Explain how to index OLAP data with example. [8]

b) Briefly describe and give examples of each of the following approaches
to clustering : partitioning methods, hierarchical methods, density - based
methods and grid - based methods. [8]

Q2) a) Consider the following two dimensional data set as two dimensional
data points : [8]

A1 A2
X1 1.5 1.7
X2 2.0 1.9
X3 1.6 1.8
X4 1.2 1.5
X5 1.5 1.0

Given a new data point, x = (1.4, 1.6) as a query, rank the data base
points based on similarity using
i) Euclidean distance.
ii) Manhattan distance.

b) In real - world data, tuples with missing values for some attributes are a common
occurrence. Describe various methods for handling this problem. [8]

Q3) a) Using suitable example, explain the algorithm used for decision tree
construction. [10]
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b) With suitable example explain following Data mining task. [8]
i) Regression.
ii) Sequence Discovery.
iii) Prediction.
iv) Summarization.

Q4) a) Explain in detail text mining. [8]
b) Compare : [8]

i) Fact constellation and starnet query model.
ii) Supervised and unsupervised learning.

SECTION - II
Q5) a) Write an algorithm for k - nearest neighbor classification given k, the

nearest number of neighbors, and n,the number of attributes describing
each tuple. [8]

b) A database has 5 transactions. Let min sup =  0.6 and min conf = 0.8. [8]
customer date items bought

100 10/15 {I, P, A, D, B, C}
200 10/15 {D, A, E, F}
300 10/16 {C, D, B, E}
400 10/18 {B, A, C, K, D}
500 10/19 {A, G, T, C}

i) List the frequent k - itemset for the largest k, and
ii) All the strong association rules (with support and confidence) for

the following shape of rules :

Q6) a) Write short on web usage mining. [8]
b) What are outliers? Explain types of outliers. [8]

Q7) a) For the following group of data 200, 400, 800, 1000, 2000 [8]
i) Z - score nomalization
ii) Min - max normalization with min = 0 and max = 10;

b) Explain major issues of Data Mining. [10]

Q8) a) Write BIRCH clustering algorithm and explain it using example. [10]
b) What is cross validation? What is significance of validation test? [6]

item3) (x, buysitem2) (x, buys1) item (x, buys ,n transactiox ⇒∧∈∀
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M.E. (Chemical)

  MATHEMATICAL METHODS IN CHEMICAL ENGINEERING
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[4165] - 806
M.E. (Chemical Engg.)

 CATALYSIS AND SURFACE PHENOMENA
(2002 & 2008 Course) (Elective - IV(a)) (Sem. - II)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate 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

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

P1990

SECTION - I
Q1) a) Explain what is active and supportive material in catalyst? [6]

b) What are the two types of surface acidities in a catalyst? [6]
c) What is meant by catalyst characterization? [6]

Q2) a) Derive the Elovich Equation. [8]
b) What is the LH model? [8]

Q3) a) How is surface area of a catalyst measured by BET method? [8]
b) What is the importance of pore size distribution? What is the gas

adsorption method for estimating pore volume and pore radius? [8]

Q4) a) Surface area of a silica gel sample was measured by nitrogen adsorption
and the following data was obtained :
Equilibrium pressure kPa 0.8 3.3 5.0 6.3 7.5 9.0 11.2 18.7 30.7
Volume adsorbed STP 3.4 6.4 6.7 7.0 7.2 7.4 7.7 8.5 9.9
 V × 106 m3

If the weight of the sample is 0.75 g calculate the specific area of the silica
gel. The temperature is maintained at the normal boiling point of liquid nitrogen
(77K) and the area occupied by a single nitrogen molecule is 16.2 × 10–20 m2

[12]
b) What is Type A hysteresis? [4]
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SECTION - II
Q5) a) What is the effect of internal transport resistance in catalysis? [6]

b) What are poisons? [6]
c) Give the significance of Thiele modulus. [6]

Q6) a) Give the effect of external transport resistance on feasibility of isothermal
parallel reactions. [6]

b) Explain the dusty gas model. [10]

Q7) a) Explain the steady state deactivation model. [10]
b) What are peroveskites? [6]

Q8) a) Explain the function of monolith catalyst. [8]
b) Write about the process for catalytic synthesis of methanol. [8]
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[4165] - 11
M.E. (Civil) (Construction and Management)
  ADVANCED CONSTRUCTION ENGINEERING

  (2002 Course) (Elective - I(c))

Time :4 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, electronic pocket calculator and steam

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

P2001

SECTION - I
Q1) Explain function and method with neat sketches the following activities

involved in construction of R.C.C. diaphragm wall. [18]
a) Bentonite Installation Plant.
b) Method of construction of Primary and Secondary panels of diaphragm wall.
c) Specifications and method of concreting, for concrete of M 200 in

diaphragm wall.

Q2) a) Draw neat sketches and explain sequence of construction in “Natural
draught cooling towers”. [8]

b) Explain in detail measures adopted in ensuring “Full leak tightness” in
nuclear containment structures. [8]

Q3) a) What are tools adopted in carrying out “Inspection of a bridge”. [6]
b) Prepare a “checklist” for inspection of a bridge and a detailed “Inspection

Proforma” for any one of the item from the checklist. [10]

Q4) Write short notes on any three of the following : [16]
a) Factors affecting the stability of the earth dam.
b) Use of Tower cranes in high rise buildings.
c) Use of Geosynthetics in river training works.
d) Safety measures in Metro Railway.
e) Rock anchors in Underground Power House construction.

SEAT No. :
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SECTION - II
Q5) a) What is “Maximum Credible Accident” in Nuclear Containment Structures,

explain in detail. [8]
b) Explain why “prestressing systems” are preferred in construction of

domes in Nuclear Containment Structures. [8]

Q6) Explain in details purpose and function of the following items in construction
of “Multi Flue Chimney”. [18]
a) Concrete Platforms at 10 m. interval.
b) Ash - hopper platform.
c) Wind Shield.
d) Construction of Flues.

Q7) a) Which are the “six modes of vibrations” applicable in machine foundation
designs? Explain them in detail. [8]

b) Under what conditions “Pile foundations are preferred to resist the
dynamic loads in designing machine foundations”. [8]

Q8) Write short notes on any three of the following : [16]
a) Gabion walls in river training works.
b) Importance of “Braced Frames” in earthquake resistant structures.
c) Jet grouting technique in diaphragm walls.
d) Bridge Maintenance Policy.
e) Reverse Mud Circulation Method in construction of diaphragm walls.
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4165] - 34
M.E. (Civil/Structures)
  PLATES AND SHELLS

(2002 Course)

Time :4 Hours] [Max. Marks :100
Instructions to the candidates:

1) Attempt any two questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of non programmable electronic calculator is allowed.
6) Assume suitable data, if necessary.

P2002

SECTION - I
Q1) a) Distinguish between thin and thick plate bending. Write assumption in

small deflection theory of thin plate. [5]
b) Sketch the free body diagram of a plate element representing loads,

moments and shears. [5]
c) Derive the relations between moments, curvature and deflection in pure

bending of plates. [15]

Q2) a) Derive Levy’s solution for deflection of plate for a rectangular plate of
size a × b with four edges simply supported carrying a uniformly
distributed load q per unit area. [20]

b) How energy methods are applied to the plate analysis? [5]

Q3) Develop from first principles, governing differential equation for circular plate
under axisymmetric loading. Also obtain the expressions for radial moment
at the center of clamped plate. [25]

SECTION - II
Q4) a) State the advantages and disadvantages of shell structures compared to

plates. [5]
b) Classify thin shell into various types of based on shell geometry and

curvature. [5]
c) Derive the expressions for displacements in symmetrically loaded shell

having the form of a surface of revolution. [15]
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Q5) a) A horizontal cylindrical shell with closed ends is filled with liquid of
density ‘δ’ is simply supported at ends. Derive the expressions for stress
resultants along any meridian in the shell.  [20]

b) What are the limitations of the membrane theory in the analysis of shells? [5]

Q6) a) Explain the need for the bending theory for the analysis of the shell
structure. Also state the limitations of the theory. [5]

b) Using Lundgren’s beam theory, analyze a semicircular cylindrical shell
of 5 m radius, simply supported over a span of 7 m. It is subjected to
uniformly distributed load, inclusive of the self weight of intensity 3.5
kN/m2. Calculate the maximum compressive stress at the crown in the
mid span section. [20]
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[4165] - 219
M.E. (Petroleum)

  ARTIFICIAL LIFT AND STIMULATION TECHNIQUES
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[4165] - 237
M.E. (Instrumentation and control) (Process and Bio - Medical)

  APPLICATIONS OF DIGITAL SIGNAL PROCESSING
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[4165] - 252
M.E. CSE (Information Technology)

  MOBILE COMPUTING

(2002 Course)

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

1) Attempt any three questions from Section - I and three questions from Section - II.
2) Answers to the both sections should be written in separate answer sheets.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of Non - programmable pocket calculator is allowed.

P2042

SECTION - I
Q1) a) Calculate the Co - channel Reuse Ratio (Q) for the following [8]

i) i = 1 and j = 1
ii) i = 2 and j = 2
iii) i = 2 and j = 3
iv) i = 1 and j = 3
From the above results, justify or nullify the following statement
“A small value of Q provides larger capacity since the cluster size N is
small, whereas a large value of Q improves the transmission quality, due
to a smaller level of co-channel interference”.

b) List the five basic elements need to consider for calculating performance
of Cellular Networks. Explain the significance of parameter. [8]

Q2) a) An urban area has a population of 2 million residents. Three competing
trunked mobile networks (systems A, B, and C) provide cellular service in
this area. System A has 394 cells with 19 channels each, system B has 98
cells with 57 channels each, and system C has 49 cells, each with 100
channels. Find the number of users that can be supported at 2% blocking
if each user averages 2 calls per hour at average call duration of 3 minutes.
Assuming that all three trunked systems are operated at maximum capacity,
Compute the percentage market penetration of each cellular provider. [8]

b) Explain the procedure for call establishment to a mobile. What are the
functions of RACH, AGCH, SDCCH and FACCH channels? [8]

SEAT No. :
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Q3) a) Give the comparison among AMPS, GSM, DAMPS and CDMA mobile
technologies with respect to band allocated, multiplexing technique, base
station slots and speech coding rate.  [8]

b) if a normal GSM time slot consists of 6 trailing bits, 8.25 guard bits, 26 training
bits, and 2 traffic bursts of 58 bits of data, find the frame efficiency. [8]

Q4) a) What are the reasons behind the popularity of GSM technology? Do
you think in future GSM would be completely replaced by CDMA
technology? [10]

b) Normally the shapes of individual cells are typically irregular. Give possible
reasons why this might be? [8]

SECTION - II
Q5) a) How GSM provides 22.8 Kbps FEC coded speech rate? [8]

b) Why cellular networks and Wireless networks require spread spectrum
technology? What is difference between Direct Sequence Spread
Spectrum technology (DSSS) and FHSS (Frequency Hopping Spread
Spectrum) technology? [8]

Q6) a) What is broadband? Is it possible to carry out telephone conversation
while surfing the net with broadband technology? If yes, Justify your
answer. [8]

b) With the help of diagram explain how the synchronization is achieved
using beacon in ad - hoc mobile networks. [8]

Q7) a) What is the problem of hidden terminal and exposed terminal in mobile
networks? [8]

b) Explain the architecture of SMS protocol. [8]

Q8) a) How Bluetooth makes the use of broadband technology? [10]
b) Give and explain the architecture of GPRS system. [8]
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[4165] - 253
M.E. CSE  (Information Technology)

  NET CENTRIC COMPUTING

(2002 Course)

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

1) Attempt any three questions from Section - I and three questions from Section - II.
2) Answers to the both 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.

P2043

SECTION - I
Q1) a) How CSMA/CD protocol detects the collision and resolves it? [8]

b) What is the function of repeater? How it can be used to extend the
diameter of network? [8]

Q2) a) State the importance of following parameters from network design point
of view. [8]
i) Manageability.
ii) Network Architecture.
iii) Switching Mode.
iv) Node Placement and Sizing.
v) Link Topology and Sizing.
vi) Routing.

b) Which different mechanisms are used to find the fault in the networks?
Suggest any two mechanisms two recover the semi - critical faults? [8]

Q3) a) What is the relation between queuing theory and the Poisson distribution
from network performance point of view? [8]

b) The administrator of a campus LAN assigned a single class B IP address
of 150.10.0.0. Assuming that the LAN comprises 8 subnets, each of
which is connected to a Fast Ethernet switch using a subnet router. Each
subnet can be required to support maximum 10 machines. Give the subnet
mask and starting and ending address of each subnet. [8]
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Q4) Write short notes on (Any Three) [18]
a) DSL.
b) Network Planning.
c) IPX/SPX Protocol Stack.
Importance of Logical Addressing in Network.

SECTION - II
Q5) a) Why following functions are not explicitly supported in Frame Relay

networks? [8]
i) Fixed Frame Size.
ii) Connectionless Service.
iii) Flow Control.
iv) Error Control.
v) Standards for Physical Interface.

b) Justify or nullify the following statement.
“Short Cell Length Limits Latency at Each Switch in ATM Networks”.[8]

Q6) a) How SONET/SDH provides 50 Mbps or more bandwidth? [8]
b) What do you mean by malicious code attacks carried out on application

layer? How they can be prevented? [8]

Q7) a) Compare between NFS and CIFS. [8]
b) Justify or nullify the following statement. [8]

“The complexity of DCT based compression is always high”.

Q8) a) How many security levels are provided by RAID technology? Give the
importance of each level provided. [10]

b) How quality of service is maintained in VoIP? [8]
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[4165] - 261
M.E. CSE (IT)

  DATA WAREHOUSING AND DATA MINING
(2002 Course) (Elective - II(b))

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

1) Q. 1 and Q. 5 are compulsory. Of the remaining solve any two in Section - I
and any two in Section - II.

2) Draw labeled diagrams if necessary.
3) Assume suitable data, if necessary.
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SECTION - I
 Q1) Design of star schema for Olympic events. [18]

-- Consider particular example of attendance at Olympic events. Facts are
numbers attending, value of ticket sales. Dimensions include Olympiad (year
of Olympic), venue, sport, type (common match, semifinal, final), men’s /
woman’s Venues are classified by location and type of building into central
enclosed, central open, remote. Sports are subdivided into events.
Assume a report representing attendance at various events. State your assumed
report before you solve the following :
a) Construct a fact table for this Olympic event.
b) What is the key of the fact table?
c) Design a star schema by using the fact table designed in a) and using

dimension tables.

Q2) a) Explain in detail Projection Index and Bit Map Index with suitable
examples, figures. [10]

b) Discuss issues in problems in storage and retrieval of data from DSS.[6]

Q3) a) Explain application and subject orientation with respect to Data
Warehousing. [6]

b) With the help of a neat diagram explain the general architecture of a Data
Warehouse. [10]

Q4) a) Discuss data warehouse life cycle. [4]
b) Explain data transformation and cleansing in a Data Warehouse with

suitable examples. [8]
c) With an example explain Fact Tables. [4]
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SECTION - II
Q5) a) List all the major activities that are part of the ETL process. Which of

these is time consuming? Explain in detail any four of them? [12]
b) Write a note on Text Data Mining. [6]

Q6) a) Which Indexing technique is best suitable for Data Warehouse? [8]
b) Explain an algorithm to find association rules. [8]

Q7) As the project manager for the development of the data warehouse for a
domestic soft drinks manufacturer, your assignment is to write a proposal
for providing meta - data. Consider the options and come up with what you
think is needed and how you plan to implement a metadata strategy. [16]

Q8) Write Short notes on : [16]
a) Online Analytical processing system.
b) Information filtering techniques for exploring data in databases.
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[4165] - 262
M.E. CSE (IT)

  ENTERPRISE RESOURCE PLANNING

  (2002 Course) (Elective - II(c))

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 on separate answer books.
3) Assume suitable data, if  necessary.
4) Draw sketches wherever necessary.
5) Figures to the right indicate full marks.
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SECTION - I
Q1) a) What are various resources that ERP needs to manage? Why are these

resources difficult to manage? [8]
b) Define Enterprise and ERP. What are the facilities, which form

“multifacility” environment of ERP? [8]

Q2) a) What is business process engineering? Explain role of IT in
implementation of it. [8]

b) Discuss the application domains where ERP can be implemented. [8]

Q3) a) What are the steps in implementation of ERP? [8]
b) What are different core processes in education sector? Explain their

importance in accordance with ERP for Institute management? [8]

Q4) Write short notes on :- [18]
a) Scope of ERP.
b) Role of consultants, vendors & users in implementation of ERP.
c) HR Management.

SECTION - II
Q5) a) What is gap analysis? What are post - implementation options? [8]

b) What are the key issues in determining the success of implementation of
ERP? [8]
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Q6) a) Why is there a need to understand the markets to implement ERP solution?[8]
b) Describe the world market for ERP products with a suitable example.[8]

Q7) a) Explain ERP sales cycle in details. [8]
b) How is ERP package evaluated? Discuss with suitable examples. [8]

Q8) Write short notes on :- [18]
a) BAAN IV
b) Order - Winners and Qualifiers.
c) Material Management.
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[4164] - 461
B.E. (Mechanical Sandwich)

  ENERGY MANAGEMENT AND INDUSTRIAL POLLUTION

(2008 Pattern) (Elective - IV) (Sem. - II)

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

1) Answer any 3 questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
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SECTION - I
Q1) a) Discuss the need and importance of energy conservation and management?[6]

b) Explain Energy security and energy strategy for the future of a nation.[10]
OR

Q2) a) Write a note on [10]
i) Energy efficient motors.
ii) Power factor improvement.

b) Discuss energy saving methods for a lighting system. [6]

Q3) a) What is preliminary audit? Explain stepwise procedure to carryout detailed
energy audit. [10]

b) With the help of sankey diagram, explain heat balance for a boiler. [8]
OR

Q4) a) Explain the concept of Time value of money. [6]
b) Describe various financial analysis techniques for investments in energy

efficiency project and their suitability of application. [12]

Q5) a) What are different energy conservation opportunities in boilers and steam
systems. [8]

b) Write short note on [8]
i) Insulating materials and refractories.
ii) Economic thickness of insulation.
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OR
Q6) a) Enlist and discuss energy saving methods for HVAC and refrigeration

systems. [8]
b) What are different energy conservation opportunities in pumping system. [8]

SECTION - II
Q7) a) What is fossil fuel? Write a note on fossil fuel related pollutants in the

environment. [8]
b) Discuss the impact of industrial pollution on man and environment. [8]

OR
Q8) a) Explain in brief [8]

i) Emission trading.
ii) Clean Development Mechanism (CDM)

b) Define Ozone layer depletion and Global Warming. What are the effects of
global warming on the environment and what are the means to combat it?[8]

Q9) a) Discuss environmental impacts due to conventional energy use. [8]
b) Discuss common air pollutants and their source. Also discuss noise

pollution in brief. [10]
OR

Q10) a) How does industrial waste cause water pollution? Write a short note on
treatment of industrial waste water. [12]

b) What is thermal pollution? What are its sources? [6]

Q11) a) Write note on [8]
i) E - Waste and
ii) Process of incineration.

b) Discuss control measures of industrial waste. [8]
OR

Q12) a) Explain the concept of waste heat recovery and cogeneration for pollution
control. [8]

b) Define sustainable development? What are the objectives of Environmental
Impact Assessment (EIA)? [8]
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[4165] - 32
M.E. (Civil) (Structures)

  EARTHQUAKE RESISTANT DESIGN OF STRUCTURES

(2002 Course)

Time :4 Hours] [Max. Marks :100
Instructions to the candidates:

1) Answer any two questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the write indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

7) Use of IS 1893 - 2002 (Part - 1) is permitted.

P2057

SECTION - I
Q1) a) What is an earthquake? Explain in details the causes and classification of

the earthquake? [7]

b) Describe in details the approaches of measurement of Magnitude and
Intensity of an earthquake? [8]

c) Explain in brief some of the earthquakes occurred in India? what lessons
are learnt from them? [10]

Q2) a) Classify and describe with suitable sketches the different types of waves
generated by an earthquake and their effects on structures. [7]

b) Explain in brief some of the earthquakes occurred in India? What lessons
are learnt from them? [8]

c) What is “Seismo - resistant Building Architecture”? Explain the major
aspects involved to avoid adverse effects of architectural design on
seismo - resistant building constructions? [10]
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Q3) A Three Storey RC frame OMRF building with storey height 3 m and live
load 3 N/m2 is to be constructed in Zone IV. Workout the seismic forces on
the structure. The size of the columns are 400 mm × 400 mm on each floor.
The exterior and interior beams are 230 mm × 550 mm  and 230 mm × 500
mm respectively. The thickness of the roof and floor slab may be assumed
150 mm. The structure is resting on Type III soil and damping ratio 5%. Use
Seismic Coefficient Method. Refer Figure 3.1 [25]

SECTION - II
Q4) a) Explain the ductility and ductility reduction factor? What is strong column

- weak beam philosophy in earthquake resistant design of structures?
Draw neat sketches of column - beam joint detailing? [10]

b) Design a rectangular RCC beam of 7 m span supported on a RCC
column to carry a point of 15 kN/m load in addition to its own weight.
The moment due to seismic force is 5 kN- m and shear force is 32 kN.
Use M20 grade concrete and Fe 415 steel. [15]

Q5) a) Describe the phenomenon of Liquefaction? Explain the measures taken
to reduce the effect of liquefaction? [10]

b) Explain the concept of Isolation and its need? Why the base isolation is
effective? Explain Active, Passive and Hybrid protective systems of
Isolation? [15]

Q6) a) What is Seismic Evaluation? Classify different retrofitting techniques.
Explain conventional techniques of retrofitting for RC buildings. [10]

b) A Cantilever Slab 1 m × 1 m and 100 mm thickness projects from a 225
mm thick wall to the outside of the building. The slab is located 1 m above
the roof of the building. Assuming that the weight of the roof slab is 8 kN
per meter length of the wall, examine the stability of cantilever if it is situated
in Zone  III. Assume wall above cantilever supports the slab. [15]
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[4165] - 47
M.E. (Mechanical) (Heat Power Engineering)

  ADVANCED FLUID MECHANICS
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[4165] - 62
M.E. (Mechanical) (Design Engineering)

  DESIGN ENGINEERING
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[Total No. of Pages : 2

[4165] - 290
M.E. (Chemical Engg.)

  ADVANCED MASS TRANSFER

  (2002 Course)

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

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

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

P2078

SECTION - I
Q1) a) What are nodes and saddles? Explain with diagram and state what

information can be obtained from them. [8]
b) Using two film theory, explain mass transfer with reaction. [8]

Q2) a) What are the topological rules for finding nodes and saddles? [6]
b) What is the standard procedure for drawing RCM and what is the minimum

data required for that? [8]
c) What is the role of entrainer in azeotropic distillation? [4]

Q3) a) Draw the residual curve maps for the following system : [10]
Component Boiling Point (°C)
C1 80
C2 100
C3 120
C1 – C2 azeotrope 125
C1 – C3 azeotrope 107
C2 – C3 azeotrope 75
Ternary azeotrope 70

b) Using shortcut method derive an expression for minimum reflux ratio for
multicomponent mixture. [6]

SEAT No. :
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Q4) Explain in detail the Lewis - Matheson method for calculating minimum
number of trays for a multicomponent distillation process. [16]

SECTION - II
Q5) a) An absorber with 6 theoretical plates is to be to process a natural gas

stream having the following composition. Gas is available at 3.5 MPa. If
60% of the propane from the feed gas is to be absorbed what will be the
composition of gas leaving the absorber? Average absorber temperature
40°C. Assume proper solvent and feed rates. [10]

Component Mole %
C1 76.5
C2 13.1
C3 4.9
nC4 2.2
nC5 2.1
nC6 1.2

b) Compare shortcut and tray to tray methods in absorption. [8]

Q6) Explain the method for finding number of stages in extraction with reflux and
state the importance of using reflux. [16]

Q7) a) Explain how ammonia is recovered from waste water? [8]
b) How is hydrochloric acid recovered from inert waste gas? [8]

Q8) a) With a proper example explain distillation combined with adsorptiom.[8]
b) How does the combination of membrane permeation with distillation

affect the overall separation process? [8]
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[Total No. of Pages : 2

[4165] - 443
M.E. (Civil) (Construction & Management)

  CONSTRUCTION CONTRACTS ADMINISTRATION &
MANAGEMENT

  (2008 Course) (Sem. - II)

Time :4 Hours] [Max. Marks :100
Instructions to the candidates:

1) Attempt any three questions from Section - I and three questions from Section - II.
2) Answers to the two sections must 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.

P2091

SECTION - I
Q1) Explain the provisions made and the importance of the following contract

conditions as per MOS & PI. [18]
a) Performance security and Retention Amount.
b) Price Escalation.
c) Advances to be paid and their recovery.
d) Variations, substitutions and extra items.
e) R.A. bills and final bill.
f) Force Majeure / Owner’s Risks.

Q2) a) Explain the various good tendering practices implemented by MSRDC
in the contracts signed with contractors for the execution of mumbai -
Pune expressway. [10]

b) Draft a tender notice with pre - qualifications to execute a nuclear -
power plant project of worth 800 crores to be completed within 30
calendar months. [6]

Q3) a) For the data given in Question 2(b) prepare on a  5 point scale a weighted
point score system in order to evaluate the financial capability of the
tenderer during the pre - qualification process. Also explain meaning of
and importance of the term “Assessed Bid capacity” used in the above
context. [6 + 2]
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b) Draft sample formats for the following contractual correspondences
i) Letter of Acceptance. [3]
ii) Bank Guarantee. [5]

Q4) a) Explain advantages of DRB over arbitration. [4]
b) Explain limitations of the Lump - Sum type of contract. [4]
c) Explain “Voidable” and “Void” contracts with examples from construction

field. [4]
d) Discuss advantages of 2 stage tendering over single - stage tendering

[First explain these types]. [4]
SECTION - II

Q5) Write in brief meaning / provision for following under FIDIC conditions -
RED BOOK.
a) Employer’s personnel & Contractors’ Personnel. [3]
b) Mobilization period & defect liability period. [3]
c) Nominated subcontractor & Approved subcontractor. [3]
d) Provisional sum work & Daywork schedule. [3]
e) The contractor’s Representative. [3]
f) Red book contract & yellow book contract. [3]

Q6) Under FIDIC REDBOOK contract Documents.
a) Explain in detail duties, Authorities, Responsibilities & obligations of the engineer.

Whether replacement of the engineer is permitted? Who can do it? [8]
b) Responsibility of the contractor in engagement of staff and labour write

in detail. [8]

Q7) a) Explain various important provisions / situations under which the
contractor is entitled for extra money over agreed contract amount under
RED book contract documents. [8]

b) Describe in detail the contractor’s obligations in context with following. [8]
i) Access for inspection.
ii) Access route  & its maintenance.
iii) Right of Access Before & After taking over by the employer.

Q8) With respect to the Indian Contract Act, explain.
a) Formation of valid contract - essential conditions. [4]
b) Revocation of offer and revocation of acceptance. [2 + 2]
c) Valid excuses for non - performance. [4]
d) Consequences of breach. [4]

[4165]-443  2



Total No. of Questions : 8]
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[4165] - 444
M.E. (Civil) (Construction & Management)

  PROJECT ECONOMICS AND FINANCIAL MANAGEMENT

(2002 and 2008 Course) (Sem. - II)

Time :4 Hours] [Max. Marks :100
Instructions to the candidates:

1) Attempt any three questions from Section - I and three questions from Section - II.
2) Answers to the two sections must 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, wherever necessary.

P2092

SECTION - I
Q1) a) With an example, explain how the various tender conditions in a contract

affect the construction project cash inflows and outflows and hence the
investment decision on whether to bid for a project or not. [10]

b) Define any 4 financial ratios and with practical examples, explain their
utility in financial management. [8]

Q2) Compare Ordinary Capital and Loan stocks on the following points in detail.[16]
a) Issue costs.
b) Servicing costs.
c) Obligation to pay interest.
d) Obligation to redeem capital / loan
e) Tax deductibility.
f) Effect on control and on freedom of action.

Q3) a) Prepare a balance sheet for a company based on the following data
i) Current liabilities Rs 10,00,000/-
ii) Loans and advances Rs 20,00,000/-
iii) Fixed Assets Rs 40,00,000/-
iv) Investments Rs 60,00,000/-
v) Current Assets Rs 15,00,000/-
vi) Reserves and Surplus Rs 1,25,00,000/-
What are uses of the balance sheet? Explain [6 + 2]
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b) Discuss basic objectives of financial management and role of finance
manager on mega construction projects. [4]

c) Discuss role of “lenders engineer” on mega construction projects in
various phases of the project. [4]

Q4) a) The expected cash flows from 2 alternatives are as follows :-
Year Project A Rs in lakhs Project B Rs in lakhs

0 (200) (260)
1 (120) 120
2 (60) 40
3 (25) 50
4 (260) 60
5 460 80
6 600 100

For each alternative, determine
i) Pay - back period.
ii) NPV at 12% interest rate.
iii) IRR for Project ‘A’ (Approximate value)
Which investment alternative you would prefer and why? Justify. [12]

b) Explain the methodology adopted for the capital budgeting under risk.[4]
SECTION - II

Q5) Explain the following methods of capital budgeting stating their merits and
limitations. [18]
a) ARR.
b) NPV.
c) IRR
d) PI

Q6) Your company is considering an investment of Rs. 2 lakhs capital outlay
over a period of 5 years. The annual income before depreciation, but after
considering all other charges is as follows. [16]

Year Income (Rs)
1 1,00,000
2 1,00,000
3 80,000
4 80,000
5 40,000
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After 5 years, the scrap value expected is Rs. 10,000/- . Depreciation is to be
considered at 20% per year on a straight line basis. Consider cost of capital
as 15%.
Determine
a) Pay back period.
b) Rate of return on average investment.
c) NPV for the proposal.

Q7) Explain the various methods by which the large investments were raised on
the konkan railway project. Discuss the problems faced and the solutions
envisaged. In your opinion was the project a case of financial / economic
success or failure? Justify. [10 + 4 + 2]

Q8) Explain the following with examples.
a) Cash flow cycle. [4]
b) Basic Accounting Principles. [5]
c) CIDC - ICRA grading. [3]
d) Effect of escalation on capital budgeting. [4]
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[4165] - 458
M.E. (Civil) (Hydraulic Engineering)

HYDROLOGY
(2008 Course) (Sem. - II)

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

1) Answer any three questions from each section.
2) Answers to the two sections to be written in separate answer books.
3) Figures to the right indicate full marks.
4) Draw neat diagrams wherever necessary.
5) Use of calculators is allowed.
6) Assume suitable data if necessary.

P2093

SECTION - I
Q1) a) State the forms of precipitation? Explain any three types of precipitation.[10]

b) Describe the principle of rainfall measurement using RADAR with neat
sketch, also state its advantages over other rainguages. [8]

OR
Q2) a) What is evapotranspiration? Explain application of synthetic unit

hydrograph in water Resources Engineering. [10]
b) The ordinates of a 4 h UH of a basin of area 300 Km2 measured at 1 hour

intervals are 6, 36, 66, 91, 106, 93, 79, 68, 58, 49, 41, 34, 27, 23, 17, 13,
9.6, 3 and 1.5 m3/s respectively. Obtain the ordinates of a 3 h UH for the
basin using the S - Curve technique. [8]

Q3) a) What is infiltration? Write the equations for infiltration indices. How will
you separate the base flow? Explain in detail with neat sketch. [8]

b) What are initial abstractions? Explain interception and depression storage
with sketch. [8]

OR
Q4) a) Explain what do you understand by return period? Give few formulae to

determine return period. [8]
b) Explain extreme value (Gumbel’s) distribution. [8]

SEAT No. :
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Q5) a) Write a note on Envelope curves. [8]
b) State Dickens and Ryves formulae to estimate flood and explain the

terms in formulae. [8]
OR

Q6) a) State various methods of flood estimation and explain rational method in
detail. [8]

b) Explain pumping and recuperation test. What should be the diameter of
an open well to give safe yield of 4.8 lit/sec? Assume the working head at
3.75 m and the subsoil consists of fine sand. (For fine sand specific
yield = 0.5/ hour). [8]

SECTION - II
Q7) a) Explain with neat sketch the Cooper and Jacob method of determining

the aquifer parameters. [10]
b) Explain Chow’s method of determining aquifer parameters using the

pumping test data [8]
OR

Q8) a) Derive the expression for steady state discharge of a fully penetrating
well into a confined aquifer with a neat sketch. [10]

b) In an artesian aquifer of 8 m thick, a 10 cm diameter well is pumped at a
constant rate of 100 lit/minute. The steady state drawdown observed in
two wells located at 10 m and 50 m distances from the centre of the well
are 3 m and 0.05 m respectively. Compute the transmissivity and the
hydraulic conductivity of the aquifer. [8]

Q9) a) Explain Dupits - Thiems theory and state the assumptions made for it
also explain method of images in short. [10]

b) Enlist different types of tube wells and explain strainer type with a neat
sketch. [6]

OR
Q10) a) Write notes on : [12]

i) Ground water budget.
ii) Ground water pollution.
iii) Pumping equipments for tube wells.

b) Describe any one method of artificial water recharge with sketch. [4]

Q11) a) State the standard form of two point boundary value problem and explain
it with an example. [8]

b) What is meant by conformal mapping? State Riemann theorem. [8]

[4165]-458  2



OR
Q12) a) Define simulation, what are the various characteristics necessary for

simulation? Explain any two of them. [8]
b) Explain the criteria on which the choice of model depends. [8]
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[4165] - 465
M.E. (Civil - Structures)

  FINITE ELEMENT METHOD

(2008 Course) (Sem. - II)

Time :4 Hours] [Max. Marks :100
Instructions to the candidates:

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

P2096

SECTION - I
Q1) a) For the rigid frame shown in fig. 1 determine the displacements and

rotations of the nodes, the elementary forces and the reactions.
All elements have E = 210 GPa, A = 1.0 × 10–2 m2 and I = 2.0 × 10–4 m4[17]

b) Explain with examples different types of co - ordinates used in finite element
method to define location of points in element. Hence obtain relation for
natural co - ordinates for two noded element when range is    –1 to +1. [8]

Q2) a) State and Explain ‘Convergence Requirements of displacement function’.
Examine whether the given displacement field for a plane stress rectangular
element satisfy the convergence criteria. [9]
u = a0 + a1x + a2y + a3xy
v = a4 + a5x + a6y + a7xy

SEAT No. :

P.T.O.



b) Determine the shape function for Linear Strain Triangular (LST) element.
Use natural coordinate system. [8]

c) Explain variational method used for formulation of element stiffness matrix
with suitable example. [8]

Q3) a) A six noded rectangular element has 4 corner nodes and one node at the
centre of the two edges parallel to x axis. The other two edges are parallel to
y axis. Obtain the six shape functions using Lagrange interpolation. [10]

b) Explain the isoparametric concept and types of isoparametric elements
in finite element analysis. Discuss their advantages over other elements.[7]

c) Explain Jacobian matrix in case of four noded isoparametric quadrilateral
element. [8]

SECTION - II
Q4) a) For axisymmetric element write stress strain relations and hence obtain

element stiffness matrix. [10]
b) Explain the method of finding shape function for a hexahedral element

using natural coordinates. [10]
c) What are the applications of axisymmetric elements? [5]

Q5) a) What do you understand by C0, C1 and C2 continuity? Explain with
suitable examples. [6]

b) Write short note on – Conforming and non – conforming plate bending
elements.  [6]

c) Explain the term Midlin’s C0 continuity plate element and briefly explain
stiffness matrix formulation for such elements. [13]

Q6) a) Explain the concept of degenerated solid elements by suitable examples.
Write displacement fields in 4 noded degenerated shell element. [15]

b) Explain with neat sketches the various three dimensional elements used
in the analysis of shells. How will you differentiate shell element with
plate element. [10]
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[4165] - 522
M.E. (Mechanical - Design Engineering)

  ADVANCED MACHINE DESIGN
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  ADVANCED TOPICS IN CONTROL SYSTEMS
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M.E. (Electrical) (Control System)

  COMPUTER AIDED CONTROL SYSTEMS DESIGN
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  SOLID WASTE MANAGEMENT
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Total No. of Questions : 7]

[Total No. of Pages : 2

[4165] - 840
M.E. (Petroleum Engg.)

  ENVIRONMENTAL MANAGEMENT TECHNOLOGY AND
SAFETY MEASURES

(2008 Course) (Sem. - II)

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

1) Answers to the two sections should be written in separate books.
2) Attempt any two questions from Section - I and Section - II.
3) Neat diagrams must be drawn wherever necessary.
4) Use of semilog paper and graph paper is allowed.

P2147

SECTION - I
Q1) What are the sources of land air and water pollution during production of oil

and gas? What are the precautionary measures taken to avoid such pollution
by the petroleum industry? [25]

OR
Q2) a) Give an overview of environmental impact of various processes related

to drilling and production operations with respect to varieties of wastes
generated. [10]

b) Write a detailed note on CO2 sequestration. [15]

Q3) Answer the following : [25]
a) Toxicity of petroleum products and treatment chemicals
b) Chemical methods to control offshore oil spills
c) Abandonment of oil wells and structures
d) Safety in H2S environment
e) Difference between a point source and dispersed source of pollutants?

Give examples of each.
SECTION - II

Q4) Write  notes on the following : [25]
a) Petroleum site assessment for environment impact
b) Disaster management in offshore installation.

OR

SEAT No. :
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Q5) a) What are the Indian Standard norms for tolerance limit for wastewater
disposal? [15]

b) Explain the method of sludge for removal of heavy metals form
wastewater.  [10]

Q6) Describe various types of audits involved in environment management of oil industry.
How do they incorporate legal, ethical, social, and political issues? [25]

OR
Q7) What are the causes of major marine oil spills? How do they affect marine

environment? Explain in details short term and long term remedial measures
taken to clean - up coast lines and restore environmental balance. [25]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4165] - 893
M.E. (Instru. & Control) (Process Instru. & Biomedical Instru.)

  COMMUNICATION PROTOCOLS FOR INSTRUMENTATION
(2008 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) 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.

P2163

SECTION - I
Q1) a) Explain the steps involved in calibration of the HART Field devices.[10]

b) Explain the role of DD files in HART networks. Also explain the physical
layer of HART. [8]

Q2) With neat diagrams wherever necessary, explain in detail the Control Net
Protocol based on the following points :
a) Architecture or Communication profile. [4]
b) Role of each layer in the protocol. [8]
c) MAC cycle time and Protocol Data Unit. [4]

Q3) a) Discuss any four advantages and disadvantages of Fieldbus. [8]
b) Explain the different grounding schemes for IC 61158 - 2 segment. [8]

Q4) Write short notes on : [16]
a) Z - wave.
b) ISO - OSI seven layer model.

SECTION - II
Q5) With neat diagrams, explain the hybrid method used for regulating media

access in Profibus DP systems. Also explain the essential technical data for
Profibus DP. [16]

SEAT No. :
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Q6) a) Discuss the advantages and limitations of Open Networks. [8]
b) Discuss the architecture and advantages of Data Highway Plus. [8]

Q7) a) Compare the MODBUS ASCII and MODBUS RTU protocol. [8]
b) What is Link Active Scheduler (LAS)? Explain the role of LAS in Fieldbus

systems. [8]

Q8) Write short notes : [18]
a) Frequency Hopping Spread Spectrum in Bluetooth devices.
b) Building blocks of a network.
c) Wi - Fi.
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Total No. of Questions : 10]

[Total No. of Pages : 3

[4165] - 917
M.E. (Polymer Engg.)

  POLYMER PROCESSING AND TESTING

(2008 Course) (Sem. - I)

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

1) Q.No. 1 from Section - I and Q. No. 6 from Section - II are compulsory. Answer
any other two questions from Section - I and answer any other two questions
from Section - II.

2) Answers to the two sections should be written in two separate answer books.
3) Figures to the right indicate full marks.
4) Use of statistical charts, scientific calculator, and graph paper is allowed.
5) Assume suitable data, if required.

P2171

SECTION - I
Q1) Answer any four [20]

a) What do you understand by “autogenous speed” in extrusion?
b) Explain why heating by external heaters is inefficient method of increasing

enthalpy of material in extrusion.
c) Explain the effect of plug travel and plug speed on product in case of

plug assist thermoforming.
d) Explain the term “Draw down ratio”. What will be the effect of change in

draw down ratio on film made by blown film extrusion?
e) Explain how grid strain analysis can be used to asses product quality in

thermoforming. Explain how does it help in tool and process design.

Q2) Explain the effect of changes or fluctuations in following injection moulding
process parameters on product quality and explain also what measures are
required for maintaining the product quality. [15]
a) Barrel temperature.
b) Melt cushion.
c) Injection speed / rate.
d) V - p switchover position.
e) Refill end or plasticizing end position.

SEAT No. :
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Q3) a) Explain First in First out (FIFO) and Last in first out (LIFO) type of
accumulator designs in extrusion blow moulding. How does it affect
quality of the product? [7]

b) Explain the concept of close loop and adaptive control system with
reference to injection moulding. [8]

Q4) a) Discuss the general chemical kinetics of step growth polymerizations in
reactive extrusion. Explain also the influence of devolatisation in
polycondensation reactions. [8]

b) Explain how acetaldehyde content in PET bottles can be influenced by
process parameters in injection stretch blow molding? [7]

Q5) a) Discuss any one external calibration system for pipe extrusion. [5]
b) Formulate design equations for end fed sheet die. Assume Newtonian

viscosity and isothermal conditions. Assume manifold diameter as
constant and formulate equations for uniform sheet thickness. [10]

SECTION - II
Q6) Answer any four [20]

a) Give schematic diagram of test apparatus for determination of flash and
self ignition temperature.

b) What do you understand by gloss? Explain methods of measurement of gloss.
c) Why one of the specimens holding jaw/vice of tensile testing machine

meant for testing anisotropic polymers and composites invariably has
universal joint with complete degree of freedom?

d) Draw and analyze a typical torque rheometer trace for a thermosetting
material.

e) Discuss various types of extensometers used in tensile testing.

Q7) a) Explain the specific situations where tensile impact test is used. Draw test
arrangement for specimen in bed type Tensile Impact Test and explain how
correction for loss of energy in tossing the cross head is determined. [9]

b) Explain acoustic emission non - destructive type of testing. [6]

Q8) a) Define surface resistivity. Discuss various forms of specimen and
electrodes used. Give experimental arrangement for testing. [9]

b) Explain how “K” value for PVC is determined. [6]

Q9) a) Give schematic sketch of gas permeability test apparatus and discuss
constant volume or constant pressure method of measurement. [9]

b) Explain test methods for determination of haze in plastic films. [6]
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Q10) Write short notes on any three : [15]
a) Power factor and permittivity.
b) Three point bending flexural test method.
c) Heat aging of plastics.
d) Test methods for moisture and water absorption.
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4165] - 925
M.E. (Polymer Engineering)

  POLYMER STRUCTURE AND PROPERTIES
(2008 Course) (Sem. - II)

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

1) Attempt 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) Figures to the right indicate full marks.

P2175

SECTION - I
Q1) a) What do you understand by barrier properties? Explain how various

factors affect the barrier properties of the polymer. [9]
b) Does molecular weight effect the various transitions in polymer? How?[8]

Q2) a) Discuss the factors affecting electrical properties of the polymer. [9]
b) What is adhesion? Explain how chemical groups affect the adhesion

process. [8]

Q3) a) What are spherulites? Explain the process of growth of spherulites. [8]
b) Discuss various factors affecting optical properties of polymers. [8]

Q4) a) Explain the relation between thermal properties and chemical composition,
types of bonds and structure of polymer. [8]

b) Explain structural developments during blow molding. [8]

SECTION - II
Q5) a) What is the relation between molecular structure and processing technique.[9]

b) Compare various factors influencing orientation and crystallinity. [8]

Q6) a) Explain how additives and fillers affect the transition temperature in
polymers. [9]

b) Do amorphous and crystalline regions in polymer behave differently? If
yes, how? If no, why? [8]
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Q7) a) Write a note on structural requirements of a polymer for the formation of
film. [8]

b) Discuss Thermodynamics and kinetic forces affecting polymer properties.[8]

Q8) a) Write a note on molecular structural requirements for blow molding. [8]
b) Write a note on effect of various processing parameters on properties

and morphology of polymers. [8]
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Total No. of Questions : 8]
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[4165] - 943
M.E. (Printing and Graphic Communication)

  WEB HANDLING ON PRESS
(2008 Course) (Sem. - II)

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

1) Solve Section - I and Section - II in separate answer books.
2) Solve any three questions from each section.
3) Figure on the right indicates full marks.

P2185

SECTION - I
Q1) a) Explain purpose, working and functions of Web Viewing systems. [8]

b) What is Splicing? Explain any Splicing mechanism for web presses. [8]

Q2) a) What are different treatment systems on web? Explain measurements for
treatments – dyne level requirements for different applications. [10]

b) What is corona treatment? Explain working & purpose of corona
treatment. [6]

Q3) a) What is web tensions? Explain various factors influencing web tensions.[8]
b) Explain various web tensioning devices. [8]

Q4) Write short note on any three of the following : [18]
a) Stroboscope.
b) Preconditioning of web
c) Zonal concepts in web tension control.
d) Flame treatment and antistatic eliminators.

SECTION - II

Q5) Explain Register marks and its specification Comment on Explain Automatic
register control by scanning register marks on moving web. [16]

Q6) a) What is Balancing of Rollers? Explain Static and Dynamic Balancing.[8]
b) Explain measurement and calculation of Imbalance of a roller. [8]

SEAT No. :
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Q7) a) What is deflection of roller? How is it measured and calculated? [10]
b) Explain the terms :  lead - in - lead out rollers and Compensator roller.[6]

Q8) Write short note on any three of the following [18]
a) Lateral and circumferential register control.
b) Web guiding system and its correction mechanism.
c) Web transport roller.
d) Roller tolerances and wrap angles.
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[4165] - 590
M.E. (Electrical) (Power Systems)

  POWER SYSTEM DYNAMICS
��������	
�������������

��������	
��� ���������������

��������
���
���������������
�� �����	
���
��
��������
�	��
����
�������
�� �����	
�
��
��
�������
������
��
�	���
��
����	��
�����	
�
������
�� �� �	��
 �
 ��
 	� �
 �������
 ����
��	���
!� ������
 �������
 ���"
 ��
�������	�
���
 ���
 ����	��
 ��
 �����
#� $��
��
 �����
 ����	����
 ��������	
 ��
 ��������

P2188

�������	
	�
��� �� �����	
������	������������������������	�����������������������������

�����	�	���	������������
���	��������������� ���

� ���	��������	������������	��� 	������������ ������ 	��	�	���
��� ��������

	�����������
�
��� �

�
��Ω ��!��
���"�������	��Ε

���
∠0°��!����������������	��

	��������������
�����������#�$��	�������������������	��	����	��
��������
%�&��'����(��	��������������������	��	���	������	�	
����!���'�	���	������������
������	���	��������������
�����	������	���&������������������)�������	������

�������	�����������	�*��
��	������'�����	��������Δ ��
����� vqΔ � ����

��� �� ���	"�����������������������%���	���������������������������������
����
������#�#� ����


� ��+$�,-���������������������������� 	��������"�������#�#+������ .�� 	�
����������������	��	�	���
��������������
����	���	���	��������"	����
�������������$�/0������!������������	�����	"��	���#�$������1�����������

���"�������	��#�$������!���������������������������������������	��$�02
���������	����	�����������,�	��+�#�34536���������	������������	��7&���
	� 8������������������	��������9
		� 3�'	������������������9����
			� :����������%������������	����	��*�	������	���	������������

��� ;�	��������������������������	���7&
�� 86������������	���	�����	���	����������	������83.)9 ���

� ��������������	��*�"����������
	�	��9 ���
�� 8�������������	���������� ���

SEAT No. :

��	�
�



�������	
	��

��� �� �����	
�����"��	����������	�����	�"���	���	�����������	�����
	�	�������
����	����	�����������������8����������������	��������� ����


� !���6(�������������������������������������	��������7&
����	�	�����	��<

�
������	������������τ

�
�=�$�#����9�>'�	������	��<

�
�=�#����

�	������������τ
��

�=�$�0����*�������������	�� �<
	
�=�#������	�����������

τ
	�
�=�#����*����������	��<



�=�#������	������������τ


�
�=�$�$+����

?�	���(����&�,���	�-���	���	��*�������	���������������<
�
������������

����������
	�	��� ����

��� �� ��������
�����������	���	���������������������������
	�	�����>'���	�
��� �����	������ ����
������8����� �����	��� �	���� ���� ��� ������	�����
��������������	��	"	�����
������ ����


� ;���	�����������	������	�����	���	��������������@������	
�����������
���	�����	��� ����

�� ;�	��������������������������	���7&
�� ������������ �������	�	��� ��������	��� ���%����������� ������ ������

������	�9 ���

� 8�	����%���	�������	����	�����������9 ���
�� >%�����������	���	�������	�������	���	���� ���

����

������
�� 	�



Total No. of Questions : 8]

[Total No. of Pages : 2

[4165] - 859
M.E. (Information Technology)

 ADVANCED TRENDS IN DATABASE SYSTEM
 (2008 Course) (Sem. - II)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Make suitable assumptions whenever necessary.

P2194

SECTION - I
Q1) a) What is a distributed query and distributed update? How is it different

from a remote query and a remote update? Explain with an example. [8]
b) Explain how replication and fragmentation is used for implementing a

distributed database system. [8]
Q2) a) Discuss data Warehouse lifecycle? [8]

b) Given a  multi dimensional data cube in a data warehouse, explain roll -
up, drill - down, dicing, slicing, and pivoting operators. [8]

Q3) a) Define Data Mining. List the steps of the knowledge Discovery in
Databases (KDD) and describe each of them. [8]

b) What’s the difference between a Descriptive Model and a Predictive
Model in Data Mining? Is it possible for a model to be both descriptive
and predictive? If so, provide an example of a model that is both
descriptive and predictive. If not, explain why. [8]

Q4) Write short notes on (any 3) : [18]
a) Neural Networks.
b) Three aspects of Distributed Database that define its architecture.
c) Semi - structured Data and XML
d) Classification, Regression, Clustering in Data Mining.
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SECTION - II
Q5) a) How are active databases different from normal / passive databases?

Explain with example. Discuss the design and implementation issues in
active database. [8]

b) Explain the ECA concept in active Database. [8]

Q6) a) Explain the following terms : [8]
- encapsulation.
- method
- inheritance.
- persistence with reference to object databases.

b) What are the drawbacks of a relational database? How does an object
database overcome them? Explain OID and ODL. [8]

Q7) a) Describe the web crawler architecture with the help of a case study. [8]
b) How does a web crawler function? Explain any one algorithm. [8]

Q8) Write short notes on : (any 3) [18]
a) Information retrieval technique for exploring data in databases.
b) Implications of Web Mining for e - commerce.
c) Active Database Applications.
d) XML database.
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4165] - 720
M.E. (Production)

 MANUFACTURING MANAGEMENT
(2008 Course) (Sem. - II)

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

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

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

P2197

SECTION - I
Q1) a) How will you enhance design efficiency to achieve manufacturing

competence in a manufacturing environment? [8]
b) Enlist the contributions of following persons. [8]

i) Henri fayol.
ii) Edward Deming.

Q2) a) A small project is composed of activities whose time estimates are listed
in the table below. Activities are identified by beginning (i) and ending (j)
node numbers : [8]

Estimated duration (in days)
Activity

(i - j) Optimistic Most likely Pessimistic
1 – 2 1 4 7
1 – 3 5 10 17
2 – 4 3 3 3
2 – 6 1 4 7
3 – 4 8 15 26
3 – 5 2 4 8
4 – 5 5 5 5
5 – 6 2 5 8
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i) Draw the project network.
ii) Find the expected duration and variance of each activity and expected

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

duration?
b) Explain the need for close co-operation between product design

engineering and manufacturing. What will be effect if organization decides
to implement concurrent engineering? [8]

Q3) a) What is OEE? How OEE is calculated in TPM organization. [8]
b) Explain the concept of just in time. What are the two types of JIT?

Which is preferred and why? [8]

Q4) Write short notes on any THREE. [18]
a) Contributions of Peter Drucker.
b) Toyota production system.
c) Single minute exchange of Die.
d) Leach production system.

SECTION - II
Q5) a) What is organization behaviour? What are ways to induct a good

organization behaviour in industry? [8]
b) Write the contributions of Elton Mayo in group behaviour. [8]

Q6) a) Explain the Maslow’s theory of motivation. Why it cannot motivate all
the people? [8]

b) What are the traits for a good leader? [8]

Q7) a) Job stress can have physiological, psychological and behaviour effects.
Give an example of each and cite some research findings on the relationship
between job stress and these outcomes. [8]

b) Enumerate some characteristics of good team work. How do you measure
the team effectiveness? How can we make a team more effective? [8]

Q8) Write short notes on ANY THREE. [18]
a) The Gallop path.
b) Sources of conflicts & their resolutions.
c) Hertzberg’s two factory theory of motivation.
d) Group dynamics.

[4165]-720  2



Total No. of Questions : 8]

[Total No. of Pages : 2

[4165] - 505
M.E. (Mechanical) (Heat Power)
 ADVANCED FLUID MECHANICS

(2008 Course) (Sem. - II)

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

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

P2198

SECTION - I
Q1) a) Using a differential element approach, derive conservation of mass

equation and further show that 0u. =∇  is also a valid form of continuity
equation for a stratified fluid in which fluid particles slide along layers of
distinct density. [10]

b) Comment onto the properties of the stress tensor in the context of
expressing σ in terms of velocity components and thermodynamic
pressure in the momentum equation. [6]

Q2) a) Flow between parallel plates is driven by movement of the top surface as
well as a prescribed pressure gradient. Develop an expression and sketch
the fully developed velocity profile. Determine the magnitude of the
adverse pressure gradient that reduces the shear stress on the stationery
wall to zero. [8]

b) A spherical ash particle of a erupted volcano, of diameter 60μm, falling
in air whose temperature is –50°C and pressure 55 kPa, begins to settle
to ground. The density of the particle is 1240 kg/m3. Assume density of
air 0.8588 kg/m3 and viscosity, μ = 1.474 × 10–5 kg/m.s. Verify the
appropriate approximation of the fluid flow and Estimate terminal velocity
of the particle at this altitude. [8]

Q3) a) Using Blasius flow over a flat plate, derive Falkner - Skan equation and
calculate wall shear stress for wedge flows. [8]

SEAT No. :
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b) A small low speed wind tunnel is to be designed for calibration of hot
specimens. The test section of the wind tunnel is 30 cm. in diameter and
30 cm in length. The wind speed in the tunnel ranges from 1 to 8 m/s and
the design is to be optimized for air speed of 4 m/s through the test section.
Assume steady and incompressible air flow with kinematic viscosity
υ = 1.507 × 10–5 m2/s. The walls of the tunnel are smooth and disturbances
and vibrations are minimum. Calculate accelerated centerline air speed at
the end of the test section considering displacement thickness. [8]

Q4) Write short note on any three of the following [18]
a) Ideal fluid flow concepts.
b) Stream function.
c) Couette flow.
d) Drag, lift and flow separation.

SECTION - II
Q5) a) Derive the Orr - Sommerfeld equation for hydrodynamic stability. [8]

b) Explain in brief ‘Prandtl’s Mixing length hypothesis. [8]

Q6) a) Derive and explain the logarithmic law (universal velocity profile) for
smooth and partially rough surfaces. [8]

b) How the velocity and pressure fluctuations produced, destroyed and
transported in the turbulent flows? Explain. [8]

Q7) a) State and discuss Rankine - Hugoniot relations for normal shock in the
context of second law of thermodynamics. [8]

b) An aircraft is flying at a speed of 250 m/s at an altitude of 5000 m where
the atmospheric pressure is 54.05 kPa and ambient air temperature is
255.7 K. The ambient air is first decelerated in a diffuser before it enters
the compressor. Assume both the diffuser and compressor to be
isentropic. Determine the stagnation pressure at the compressor inlet. If
stagnation pressure ratio of the compressor is 8, calculate the required
compressor work per unit mass. [8]

Q8) Write short note on any three of the following [18]
a) Characteristics of turbulence.
b) K - epsilon model.
c) Converging diverging nozzle.
d) Compressible boundary layers.
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[4165] - 50
M.E. (Mechanical) (Heat Power Engineering)

 ADVANCED THERMODYNAMICS
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[4165] - 67
M.E (Mech.) (Design)

 MECHANICAL VIBRATIONS
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Laplace Transform Pairs
ƒ(t) L[ƒ(t)]
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[4165] - 71
M.E. (Mechanical) (Design Engineering)

 RELIABILITY ENGINEERING
(2002 Course) (Elective - II(a))

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Use of logarithmic table and electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

P2205

SECTION - I
Q1) a) What is reliability? Explain different reliability measures. How to select a

particular reliability measure? [8]
b) Following table shows the test results of 1000 components, tested

simultaneously. Evaluate : Hazard rate, failure density function and
reliability. [8]
Operating 0 100 200 300 400 500 600 700 800 900 1000
Time (Hrs.)
No. of 1000 870 790 740 650 560 480 440 400 384 370
surviving
components

Q2) a) Explain ‘Bath tub’ curve with reference to failure modes. [6]
b) What are the main objectives of a reliability engineering team working on

an engineering development project? Describe the important skills and
experience that should be available within the team. [10]

Q3) a) Explain total probability theorem. [6]
b) A cinema house gets electric power from a generator run by a diesel

engine. On any given day, the probability that the generator is down is
0.035 and the probability that the diesel engine is down is 0.045. What is
the probability that the cinema house will have power on any given day?
Assume that the occurrence of the events are independent of each other.

[10]
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Q4) a) Explain conditional probability analysis. [6]
b) Calculate the reliability of the system shown in Fig. No. 1. The values

shows the reliability of individual components in the system. [10]

Q5) Write the short notes of the following (Any two) [18]
a) MTTF & MTBF
b) Weibull distribution.
c) Bayes’ Theorem.

SECTION - II
Q6) a) Explain Availability and maintainability with the help of suitable examples.[8]

b) Discuss the method of obtaining criticality of a component or a subsystem
using Risk Priority Number (RPN) [8]

Q7) a) Draw the symbols used in construction of fault tree analysis. [8]
b) A room with two light bulbs is operated by a single switch. By assuming

the ‘No light’ in the room as the top undesirable event, construct the
fault tree diagram. [8]

Q8) a) Explain reliability based design of mechanical components systems. [8]
b) Explain AGREE method of reliability allocation. [8]

Q9) a) Explain HALT & HASS [10]
b) Define the term factor of safety with practical example. [6]

Q10) Write the short notes of the following (Any Two) [18]
a) TQM.
b) FMECA.
c) Strength based reliability.

[4165]-71  2

0.8

0.82

0.9

0.92 0.94 o/pI/p

Fig. No. 1



Total No. of Questions : 6]

[Total No. of Pages : 1

[4165] - 134
M.E (E & TC) (VLSI & Embedded System)

 FAULT TOLERANT SYSTEM DESIGN
(2002 Course)

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

1) Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.
4) All questions are compulsory.

P2208

SECTION - I
Q1) a) Write a brief note on errors and faults. Classify error types. [8]

b) Write a RTL model for a positive edge-triggered J - K flip flop. [10]

Q2) a) Explain with block diagram, the simulation process. Give 3 applications
of simulation. [8]

b) Construct zoom table and 3 - valued table for universal gates and explain
their significance. [8]

Q3) a) Write a short note on delay model. [8]
b) Write a short note on fault simulation technique. [8]

SECTION - II
Q4) a) Explain the role of logical redundancy in DFT. [8]

b) Explain with block diagram the working of compression technique. [8]

Q5) a) Explain different forms of testing and related test pattern generator in
brief. [8]

b) Explain with neat diagram error-correction and detection ckt of self
checking system. [8]

Q6) Write short note on : [18]
a) Berger Code.
b) Fault Modelling.
c) Bridge Fault Model.

SEAT No. :
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[4165] - 712
M.E. (Production Engg.)

 RELIABILITY & FAILURE ANALYSIS
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4165] - 404
M.E (Civil) (Construction & Management)

 NEW CONSTRUCTION MATERIALS
(2008 Course) (Elective - I(a)) (Sem. - I)

Time :4 Hours] [Max. Marks :100
Instructions to the candidates:

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

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

P2212

SECTION - I
Q1) Discuss types of flyash, manufacturing process, advantages and limitations

as a construction material based on its physical, chemical properties. [18]

Q2) Explain in brief any 8 eco - friendly construction materials and where they
are used. Explain concept of carbon credits. [16]

Q3) Explain any 4 smart materials in detail and explain their applications in
construction. [16]

Q4) Explain manufacturing process of GFRC and explain various applications in
construction. Explain properties of various types of glasses. [4 + 6 + 6]

SECTION - II
Q5) With neat sketches explain for SCC [16]

a) Flow table test.
b) J Ring test.
c) L box test.
d) All in one test.

Q6) Discuss various types of nuclear radiations, their effects, materials used to
attenuate them ( Properties required and the various types). [5 + 3 + 8]

SEAT No. :

P.T.O.



Q7) Explain properties (Physical and Chemical) for any 4 construction chemicals,
in detail. [16]

Q8) What is FRP? Which different fibres are used? Why? Compare carbon fibres
with other types. Explain any 2 applications of FRP in construction.

[1 + 3 + 6 + 8]
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4165] - 437
M.E. (Civil) (Structures)

 DESIGN OF COMPOSITE CONSTRUCTION
(2008 Course) (Elective - I(c)) (Sem. - I)

Time :4 Hours] [Max. Marks :100
Instructions to the candidates:

1) Answer any 2 questions from each section.

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

3) Figures to the right indicate full marks.

4) Neat diagrams must be drawn wherever necessary.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

P2215

SECTION - I
Q1) a) Explain concept of composite beam and concept of behaviour of

composite beam. [10]
b) For fullinteraction case, determine the slip and slip strain values at mid

span and support. Also draw the typical deflection, slip and slip for
above condition [15]

Q2) a) Explain three structural elements of composite floors. State and explain
the terms of the equation for neutral axis above the sheeting. [10]

b) Compare the stress block for concrete strength according to Eurocode
and I.S. 456 - 2000 with help of figure and equations. [15]

Q3) A composite column of 350 mm × 350 mm × 3000 mm is cast with M30
concrete grade and ISHB 250 steel section. It consists of 4 bars of 14 mm
diameter of Fe 415. If the design axial load is 1500 kN and design bending
moment @xx and yy axis is 180 kNm and 0 kNm respectively, check adequacy
of concrete encased composite section for uniaxial bending. For ISHB 250,
fy = 250 N/mm2 and Ea = 200 kN/mm2. M30,  Em = 31220 N/mm2. Assume
suitable partial safety factors. [25]

SEAT No. :
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SECTION - II
Q4) A composite truss has following parameters. [25]

a) Span = 11m.
b) Truss spacing = 3m
c) Slab thickness = 150 mm
d) Profile depth = 75 mm
e) Self weight of deck slab = 2.80 kN/m2

f) Max. laterally un - restrained length in top chord = 1.5 m
g) Concrete grade = M20

i) Evaluate the - Pre composite stage loading.
ii) Design - the top chord.
iii) Design the bottom chord for composite stage.
iv) Determine the capacity of composite section in compression.

Q5) Explain design steps of multistoreyed residential composite building for
following components - [25]
a) Composite Beam Design.
b) Design for compression member.
c) Vertical cross bracings.

Q6) State IRC specifications and code of practice for loads and composite
constructions in bridges. Enlist detailed steps in composite deck slab design.

[25]
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Total No. of Questions : 10]

[Total No. of Pages : 2

[4165] - 480
M.E. (Civil - Environmental Engg.)

 ENVIRONMENTAL IMPACT ASSESSMENT & MANAGEMENT
(2008 Course) (Elective - I(C)) (Sem. - I)

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

1) Answer any 3 questions from each section.

2) Figures to the right indicate full marks.

3) Your answers will be valued as a whole.

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

5) Assume suitable data, if necessary.

P2222

SECTION - I
Q1) Explain following methodologies. [18]

a) Base line studies.
b) Scoping
c) Mitigation.
d) Screening.

Q2) a) Write about environmental indices & indicators for describing affected
environment. [10]

b) Explain the life cycle assessment. [6]

Q3) Write in details about [16]
a) Interaction matrix methodologies.
b) Network methodologies.

Q4) a) What do you mean by air pollution? Discuss about identification of type
& quantity of air - pollutants? [9]

b) Discuss about the air pollution dispersion potential? [7]

SEAT No. :
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Q5) Briefly discuss about existing noise levels & standards, assessment of impact
& noise control practises? [16]

SECTION - II
Q6) a) Explain the mitigation measure to be taken up for reducing the impact on

soils by industrial - activity. [9]
b) Give the general methodologies for the assessment of impacts on surface

water environment. [9]

Q7) a) How to assess the impact significance on the soil due to project activity?[8]
b) State the water quality standards for surface & ground water? [8]

Q8) a) How do you consider socio - economic factors in an impact prediction
study? [8]

b) Explain the following terms : [8]
i) Resettlement.
ii) Rehabilitation.

Q9) Write in details about any one case study related to Environmental Impact
Assessment? [16]

Q10) a) State about rapid & comprehensive EIA. [8]
b) Write about post environmental monitoring. [8]

[4165]-480                                          2



Total No. of Questions : 8]

[Total No. of Pages : 3

[4165] - 533
M.E. (Mechanical) (Mechatronics)
 DESIGN OF MACHINE ELEMENTS
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Total No. of Questions : 8]
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[4165] - 640
M.E. (E & TC) (VLSI & Embedded Systems)

 MACHINE INTELLIGENCE
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[4165] - 677
M.E. (Electronics) (Digital Systems)

 WIRELESS & MOBILE TECHNOLOGIES
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[4165] - 693
M.E (E & TC) (Communication Networks)

 MICROWAVE & ANTENNA THEORY
(2008 Course) (Elective - I(a)) (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 answer books.
3) Figures to the right indicate full marks.
4) Use of Electronic pocket calculator is allowed.
5) Assume suitable data if necessary.

P2238

SECTION - I
Q1) a) Explain the principle of operation of Traveling wave tube (TWT) [8]

b) Discuss Transferred Electron Effect in Gunn oscillators and explain
working of Gunn diode. [8]

Q2) a) A Reflex Klystron operates under following conditions : [8]
V0 = 600 V L = 1 mm
Rsh = 15 Kohm e/m = 1.759 × 1011 (MKS System)
fr = 9 GHz
The tube is oscillating at fr at the peak of the n  = 2 mode or ( 4

31 ) mode.
Assume that transit time through the gap and beam loading can be
neglected.
i) Find the value of the repeller voltage Vr.
ii) Find the direct current necessary to give a microwave gap voltage of

200 V.
iii) Calculate electronic efficiency under this condition.

b) Explain the working of Reflex Klystron oscillator and different modes
for the Reflex Klystron. [8]

Q3) a) Explain the principle of operation of IMPATT diode used at microwave
frequencies. [8]

b) Discuss the following with reference to Magnetron : [8]
i) Cross electric and magnetic Field.
ii) RF structure.

SEAT No. :
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Q4) a) Derive S matrix of a four port Directional Coupler. [8]
b) Discuss working of Microwave Isolator. [8]

Q5) a) Design Digital Telemetry Microwave Link with following parameters :[12]
i) Application : Video Transmission at 7 Mbps.
ii) Link distance : 25 Km
iii) Frequency : 5 GHz.
iv) FSK receiver sensitivity : -80 dBm
v) Atmospheric loss : 0.05 dB/Km.
vi) Connector and cable loss : 6 dB(total)
vii) Gain of transmitting horn antenna : 18 dB.
viii) Gain of receiving microstrip patch Antenna : 3 dB
Calculate :
1) Path Loss for the link.
2) Transmitted power in watts and dBm
Calculate dimensions for microstrip patch & horn antennas used in the link.

b) What are the harmful effects of uncontrolled microwave frequency
radiation on the human being. [6]

SECTION - II
Q6) a) A microstrip patch antenna with overall dimensions of L = 0.906 cm and

W = 1.186 cm, substrate with height h = 0.1588 cm and dielectric
constant

2.2r=∈

, is operating at 10 GHz frequency, Find : [8]

i) The input impedance.
ii) The position of the inset feed - point where the input impedance is

50 ohms.
b) Define the terms with reference to antenna with necessary mathematical

equations : [8]
i) Bandwidth.
ii) VSWR.
iii) Radiation power density.
iv) Radiation Intensity.

Q7) Explain the following antennas in detail : [16]
a) Horn Antenna.
b) Parabolic Reflector.
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Q8) a) Discuss the different MMIC fabrication techniques. [8]
b) Explain the working of high electron mobility transistors (HEMT) used

at Microwaves. [8]

Q9) a) Discuss the feeding methods for microstrip patch antenna. [8]
b) A parabolic reflector antenna has diameter of 1 meter. Calculate gain and

half power beamwidth at 11 GHz with spillover efficiency as 85%. Suggest
suitable application for this antenna. [8]

Q10) Write notes on : [18]
a) Linear Antenna array.
b) PIN Diode.
c) Multi cavity Klystron amplifier.
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[4165] - 918
M.E (Polymer Engineering)

 POLYMER REACTION ENGINEERING
(2008 Course) (Elective - I(a)) (Sem. - I)

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

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

2) Solve any three questions from each section.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of logarithmic table, electronic pocket calculator is allowed.

P2252

SECTION - I
Q1) a) Explain the significance of the following properties of a polymer in its

processing : [12]
i) Weight Fraction.
ii) First moment of Pj’s.
iii) Number Average Degree of Polymerization.
iv) Weight Average Degree of Polymerization.
v) Number Average Molecular Weight.
vi) Weight Average Molecular Weight.

b) Calculate the Polydispersity Index of the mixture composed of 150 mols
of 1000 monomer lengths and 350 mols of 100 monomer lengths. [4]

Q2) Discuss and derive in detail the governing equation of Batch reactor for
carrying out Free Radical Polymerization. Explain how Instantaneous Number
Degree of Polymerization can be estimated. Also discuss how quality of a
polymer product formed can be determined from your analysis. [18]

Q3) a) Derive total concentration of the Free Radicals (Rj) in terms of initiation
rate (ri) in free radical polymerization. [8]

b) Explain Auto Acceleration Effect in free radical polymerization. [8]

SEAT No. :
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Q4) Explain effect of RTD behavior of a reaction vessel on quality of the polymer
product obtained. Give examples [16]

SECTION - II
Q5) a) Derive Copolymer Equation based on reactivity ratios of monomers. [8]

b) Write a note on determination of Reactivity Ratios of monomers. [8]

Q6) Describe the Three Stages of Emulsion Polymerization needed to understand
its kinetics. Give the mathematical treatment wherever possible. [18]

Q7) a) Draw process flow sheet for the production of polystyrene and explain
the process in detail. [8]

b) Write a note on interfacial polymerization. [8]

Q8) Discuss Chiu’s model accounting for diffusion effects in step growth
polymerization. [16]
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[4165] - 937
M.E (Printing Engineering and Graphic Communication)

 PRINTING & PACKAGING MATERIALS
(2008 Course) (Elective - I(b)) (Sem. - I)

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

1) Answer any two questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data wherever necessary.

5) Figures to the right indicate full marks.

P2255

SECTION - I
Q1) a) Explain materials used for pre - press films, plates, chemicals and light

sources. [9]
b) Explain the workflow of Gravure Cylinder preparation. [16]

Q2) a) Explain surface and optical properties of a substrate on Printability. [9]
b) What are chemical properties of paper? [8]
c) Write a short note on Ink and Paper interaction. [8]

Q3) a) Explain the identification tests for polyethylene. [16]
b) State various factors used for substrate selection of package. [9]

SECTION - II
Q4) a) Mention following tests for a substrate : (Any Four) [16]

i) Bursting Strength.
ii) Tensile Strength.
iii) Rub resistance.
iv) Drop Test.
v) Bond Strength.

b) Explain in detail end - use application tests for a package. [9]

SEAT No. :
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Q5) a) State and explain various ink drying mechanisms with suitable diagrams.[9]
b) Explain various types of vehicles used in printing process. [8]
c) Define and explain surface energy. [8]

Q6) a) Explain processes involved in testing of ink supplied for printing
applications. [16]

b) State the causes and remedies of the following :(Any three) [9]
i) Misting.
ii) Print Mottle.
iii) Drying in
iv) Haze
v) Fisheye
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Total No. of Questions : 6]
SEAT No. :

[Total No. of Pages : 2

[4165] - 471
M.E. (Civil - Structures)

 BIOMATERIALS & BIOMECHANICS
 (2008 Course) (Elective - IV(a)) (Sem. - II)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any two questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Your answers will be valued as a whole.
6) Draw neat sketches to illustrate your answer.

SECTION - I

Q1) a) What are Biomaterials. Write their broad classification & explain each.

[8]
b) How elastic properties of biomaterial are represented. Explain various

viscoelastic models. [9]
c) What are replacement biomaterials. What are their essential properties,

list or tabulate each property. [8]

Q2) a) Explain application of ceramic biomaterials; what are the properties of

ceramic biomaterials. [8]

b) What are metallic biomaterials, what are its applications, what are their

essental qualities & engineering properties. [9]

c) What is deterioration of ceramic in biological environment. [8]

Q3) a) Explain in brief use of polymer biomaterials. [8]

b) Write a note on polymer composite used as biomaterial. [7]

c) What are engineering properties of polymer based biomaterials. [5]

d) Write a note on an isotrophy of composite. [5]
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SECTION - II

Q4) a) What are the functions of articular cartilage? [5]

b) Write down the mechanical properties of cartilage. [8]

c) Explain with neat diagram the composition of bone and comment on

the mechanical properties of bone. [12]

Q5) a) Draw a neat figure of hip joint and explain its mechanics. [10]

b) What are the problems arising in hip joint prosthesis fixation? Explain

the possible solutions for the above problems. [15]

Q6) a) What is gait analysis? [3]

b) What data can be collected from gait studies? [5]

c) Write down the different systems required for collection of data. [7]

d) Explain the design cycle for introduction of new materials for artificial

fixation devices. [10]
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M.E. (Mechanical) (Heat Power Engineering)

COMPUTATIONAL FLUID DYNAMICS

 (2008 Course) (Elective - IV(b)) (Sem. - II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary and mention it clearly.

SECTION - I

Q1) a) Consider an infinitesimally small fluid element fixed in space [12]
i) State the fundamental physical principle of continuity equation.

ii) Derive the continuity equation.

iii) Present the equation in form particularly suited for CFD.

b) Indentify and Classify the following equations according to whether

they are parabolic, elliptic, or hyperbolic. [4]

i) 2

2
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iii) 2
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∂
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∂
∂

Q2) Consider the viscous flow of air over the flat plate. At a given station in

flow direction, the variation of flow velocity, u, in the direction perpendicular

to the plane is given by the expression.

u = 482.2(1–e(–y/L))

Where L is characteristic length in mm = 25.4mm, y is in mm, u is in m/s.

The viscosity coefficients μ = 1.93 × 10–4 Pa.s.

i) Obtain u at discrete grid points (0, 2.5, 5, and 7.5mm) equally spaced

in y direction, with Δy = 2.5mm. [2]
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ii) Assume obtained u values at discrete grid points as a numerical finite

difference solution of the flow field. Calculate shear stress at the wall τw

using first-order, second order and third-order one-sided difference.[8]

iii) Derive the expression for second order one sided difference you use.[4]

iv) Compare calculated finite difference results with exact value of τ
w
. [2]

v) Comment on your results. [2]

Q3) a) Explain implicit and explicit approach for obtaining the solution of

PDEs with its merits and demerits. [8]

b) Compare FDM and FVM used for solving CFD problems. Explain

briefly why FVM is preferred in CFD. [8]

Q4) Consider 1D steady state heat conduction in an isolated rectangular horizontal

fin of length L as shown in Figure. [16]

The base temperature is T
o
 and the tip of the fin is insulated. T

a
 is ambient

temperature and h is average heat transfer coefficient. The energy equation

for the fin assuming constant thermal conductivity, k is

0)(
2

2

=−−
∂
∂

aTT
kA

hP

x

T

Where P and A are perimeter and cross section area of fin respectively.

BCs are : At x = 0, T = T
o
 and x = L, dT/dx = 0.

Discretise the equation using control volume formulation and present the

solution technique for the same.
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SECTION - II

Q5) a) Explain MacCormack’s technique with predictor and corrector step.

Comment on its applicability against Lax-Wendroff Technique. [12]

b) Explain the concept of Artificial Viscosity and comment on its effect

on solution accuracy and stability. [6]

Q6) With a suitable grid explain procedure to solve 2D heat conduction equation

⎟⎟⎠

⎞
⎜⎜⎝

⎛
∂
∂+

∂
∂=

∂
∂

2

2

2

2

y

T

x

T

t

T α  Using ADI scheme. [16]

Q7) a) Flow between two plates can be expressed as 
x

p

y

u

∂
∂=

∂
∂

2

2

μ  which is

constant. Such that 1
2

2

=
∂
∂
y

u
; Find Velocity distribution in the slit having

width of 10 cm & upper plate moving at a velocity of 1 cm/s with respect to

stationary lower plate. Using 5 nodes for finite differencing and applying

Gauss seidel method calculate velocity at each node point. [10]

b) Explain in brief: Round-off error, Iterative convergence error, and

Discretisation error. [6]

Q8) Give detailed procedure, while obtaining numerical solution for Supersonic

flow over a flat Plate up to setting the boundary conditions. [16]
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Total No. of Questions : 10]
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[4165] - 527
M.E. (Mechanical) (Design Engineering)

VEHICLE DYNAMICS
 (2008 Course) (Elective - IV(a)) (Sem. - II)

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

1) Answers to the two sections should be written in separate answer books.
2) Neat diagrams must be drawn wherever necessary.
3) Square bracketed figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule and non-programmable electronic

pocket calculator is allowed.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain implication of wide separation of the natural frequencies of
the sprung and un-sprung mass on the vibration isolation characteristics
of the suspension system. [4]

b) The sprung parts of a passenger car weigh 12 kN and the un-sprung
parts weigh 900 N. The combined stiffness of the suspension springs
is 45 kN/m and that of the tires is 5555 kN/m. Determine the two
natural frequencies of the bounce motions of the sprung and un-sprung
mass. Calculate the amplitudes of the sprung and un-sprung parts if
the car travels at a speed of 40 km/h over a road of a sine wave form
with a wavelength of 5 m and amplitude of 5 cm. [12]

OR

Q2) An independent front suspension of a passenger car carries a mass (sprung
mass) of 455 kg. The suspension spring rate is 21 kN/m. The mass of the
tire/wheel assembly (un-sprung mass) is 45 kg and the equivalent tire stiffness
is 176 kN/m. The damping ratio of the suspension produced by the shock
absorber is 0.1. If the car is traveling on a sinusoidal road profile with a
wave-length of 5 m and amplitude of 5 cm, estimate the lowest vehicle
speed at which the tire may lose contact with the road. Also estimate the
effect of increasing damping ratio to 0.3 and 0.707. (Refer Fig. 1 at the end
of paper to estimate frequency of excitation). [16]
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Q3) In a quarter car model of vehicle sprung mass is 500 kg, suspension stiffness
is 400 kN/m, damping coefficient is 3 kN-s/m. Road profile is assumed to
be sinusoidal with pitch of 2.5 m and amplitude of 10 mm. If the vehicle
travels at a constant speed of 52 m/s, what will be the acceleration amplitude
of sprung mass in vertical direction? [16]

OR

Q4) A tractor with a bounce natural frequency of 3.5 Hz and a damping ratio of
0.1 travels at a speed of 5 km/h over a plowed field described by S

g
(Ω) =

6.5 × 10–4Ω–1.6m2/cycles/m. Determine the root-mean-square value of vertical
acceleration of the tractor at a frequency of 1 Hz. Evaluate whether the
vibration of the vehicle is acceptable from a fatigue or decreased proficiency
viewpoint for an 8 h duration based on the International Standard ISO
2631 (refer Fig. 2 on last page). [16]

Q5) Write short notes : [18]
a) Frequency weightings.
b) Constant radius test.
c) Effect of tractive forces on cornering.

SECTION - II

Q6) A passenger car weighs 1.2 kN and has a wheelbase of 2.3 m. The center of
gravity is 0.9 m behind the front axle and 0.5 m above ground level. The
braking effort distribution on the front axle is 65%. The coefficient of rolling
resistance is 0.02. Determine which set of the tires will lock first on two
road surfaces: one with a coefficient of road adhesion μ = 0.8, and the other
with μ = 0.2. [16]

OR

Q7) A vehicle weighs 17 kN and has a wheelbase of 2.6 m. The center of
gravity is 1.3 m behind the front axle and 50 cm above ground level. The
frontal area of the vehicle is 2.4 m2 and the aerodynamic drag coefficient is
0.25. The coefficient of rolling resistance is given by fr = 0.0136 + 0.4 ×
10–7 V2, where V is the speed of the vehicle in kilometers per hour. The
rolling radius of the tires is 33 cm. The coefficient of road adhesion is 0.8.
Estimate the possible maximum speed of the vehicle on level ground as
determined by the maximum tractive effort that the tire-road contact can
support if the vehicle is [16]
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a) rear-wheel drive, and
b) front-wheel-drive. Plot the resultant resistance versus vehicle speed,

and show the maximum thrust of the vehicle with the two types of
drive.

Q8) A tracked vehicle weighs 155 kN and has a contact length of 3 m and a tread
of 2 m. The vehicle has a uniform contact pressure and is equipped with a
clutch/brake steering system. On a sandy terrain, the value of the coefficient
of motion resistance is 0.15, and that of the coefficient of lateral resistance is
0.5. The angle of internal shearing resistance of the terrain ϕ is 30°. [16]
a) determine the thrusts of the outside and inside tracks required to execute

a steady state turn.
b) If, during the turn, the sprocket of the outside track, with a radius of

0.3 m, is rotating at 10 rad/s, and the inside track is disconnected from
the driveline by declutching and the brake is applied, determine the
turning radius and yaw velocity of the vehicle during the turn. The
slip of the running gear during the turn may be neglected in the
calculations.

OR

Q9) A passenger car weighs 20 kN and has a wheelbase of 2.8 m. The center of
gravity is 1.3 m behind the front axle and 50 cm above ground level. In
practice, the vehicle encounters a variety of surfaces, with the coefficient of
road adhesion ranging from 0.2 to 0.8 and the coefficient of rolling resistance
of 0.015. With a view to avoiding the loss of directional stability on surfaces
with a low coefficient of adhesion under emergency braking conditions,
what would you recommend regarding the braking effort distribution between
the front and rear axles? [16]

Q10)Write short notes : [18]
a) Frequency response of road vehicle in yaw.
b) Frequency response function.
c) Skid steering.
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SEAT No. :

[Total No. of Pages : 4

[4165] - 747

M.E. (Production) (CAD/CAM)

COMPUTER AIDED PRODUCTION PLANNING

 (2008 Course) (Elective - IV(a)) (Sem. - II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any three questions from each section.

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

3) Figures on rights show marks.

4) Assume suitable data, if necessary.

SECTION - I

Q1) a) Discuss different measures of forecast errors. [6]
b) The demand for the product for last 10 years is given below. Estimate

the demand for next two years by regression method [10]

Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Units 124 135 145 150 167 157 161 170 187 168

Q2) a) Explain ALDEP use in facility planning. [8]

b) Discuss use of quadratic assignment model adding new machines to

existing facility. [8]

Q3) a) Explain how the GT cell is formed? Discuss with example. [8]

b) Discuss GT benefits and limitations. [8]

Q4) a) Explain Generative type of Computer Aided Process Planning (CAPP).

[8]

b) Discuss the development of CAPP and its limitations. [8]
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Q5) Write short notes (any three) : [18]

a) Exponential Smoothing.

b) Assignment method for adding a new facility planning.

c) Parts classification and coding.

d) Software for facility planning.

e) Operations management.

SECTION - II

Q6) a) How capacity planning is done? [6]

b) Product structure is as below : [10]

Inventory status of individual components are as shown

Product Lead EOQ Opening On

Time stock Order

A 3 500 50 0

B 5 700 100 0

C 4 800 20 0

D 2 3000 2000 0

E 6 1200 0 0

F 3 900 70 0

G 2 1000 0 0

H 3 4000 3300 0

The demand for the product ‘A’ is 500 on day 16. Prepare MRP for

all items.
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Q7) a) Discuss objectives of the MRP system. [6]

b) Four jobs are to be processed using three machines. The time required

on machine ‘j’ for job ‘i’ is given in the table below : [12]

Job Time required on

i Machine A Machine B Machine C

1 5 8 20

2 6 30 6

3 30 4 5

4 2 5 3

How should the jobs be scheduled so as to minimize the total time

required to complete all the jobs?

Q8) a) Discuss ERP implementation issues. [8]

b) Find the sequence that will minimize total time required to complete

the following tasks [8]

Task 1 2 3 4 5 6 7 8

Machine I 2 5 4 9 6 8 7 5

Machine II 6 8 7 4 3 9 3 8

Q9) a) Discuss evaluation of heuristics in view of production scheduling. [8]

b) The weekly demand for the product has the following distribution :[8]

Demand 1000 1100 1200 1300 1400 1500

Probability 0.03 0.17 0.27 0.28 0.18 0.07

Simulate for 10 weeks and find expected demand. (Use random

numbers from calculator)
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Q10)Write short notes (any three) : [18]

a) MRP II.

b) Gantt chart.

c) Software for ERP.

d) CDS algorithm for sequencing.

e) Random number generation.
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4165] - 786
M.E. (Computer) (Computer Networks)

CONVERGENCE TECHNOLOGY
 (2008 Course) (Elective - IV(b)) (Sem. - II)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Compare Circuit switching, Packet switching and Cell switching on

the following aspects nature of connection, header overhead, resource

utilization, and congestion control. [8]
b) What is contention resolution? Explain D channel contention resolution

algorithm. [8]

Q2) a) In Frame Relay network explain Queue length Averaging Algorithm

for network notification of congestion, also explain window-based

control in FECN. [8]
b) The addressing method used at data link layer in traditional computer

networks is not suitable in ISDN networks, Justify? Explain addressing

method used at data link layer in ISDN network. [8]

Q3) a) Differentiate between ISDN, Frame Relay and ATM. [8]
b) What is the cell Delineation procedure? In this procedure, explain clearly

the safeguards against false misalignments due to bit-error and against

false delineation during resynchronization, Comment on how the values

of ALPHA and DELTA affect misalignments and resynchronization.

[8]
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Q4) Write short notes on any three of the followings : [18]
a) SS7 control plane and information plane.
b) The UNI ATM Cell Header.
c) Comparison X.25, TCP/IP reference model, and ISDN at Network

layer.
d) Benefits of VoIP and IP Telephony.

SECTION - II

Q5) a) Why various types of AAL’s required in ATM Networks? Explain
example of AAL5 transmission. [8]

b) What are the different traffic parameters in ATM? Describe these
parameters in brief. What is the need of so many parameters? [8]

Q6) �� Explain the ATM Signaling reference model and discuss the role of
different protocols in this model. [8]

b) During traffic contract management what is the role of CAC? Justify
that the CAC mechanism acts as a preventive congestion control
mechanism. [8]

Q7) a) In a real time system if we digitize voice at 8000 samples per second
where each sample is one byte, how long will it take to fill 500 byte
packet? For interactive voice if delay of 100ms is considered the limit,
what fraction of this 100ms is spent in packetization? [8]

b) What are the key aspects of Classical IP over ATM? Explain with
reference to the followings : Address Resolution, Caching and MTU
size. [8]

Q8) Write short notes on any three of the followings : [18]
a) PSTN, VoIP and IPTel Gateways.
b) A call setup based on SIP signalling.
c) Dynamical Bandwidth Circuit Emulation Services (DBCES).
d) H.323 protocols.
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Total No. of Questions : 10]
SEAT No. :

[Total No. of Pages : 2

[4165] - 511
M.E. (Mechanical) (Heat Power)

COMPUTER AIDED ENGINEERING (DESIGN)
 (2008 Course) (Elective - IV (a)) (Open Study) (Sem. - II)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

SECTION - I

Q1) a) Discuss steps used for simulation model building with suitable

example. [8]

b) Explain the role of CAE in system design. [8]

Q2) a) Explain feature based modeling features available in commercial

modeling software and explain any one in detail. [8]

b) Explain how to reduce ideal time of modeling and analysis of a system

using CAD/CAM/CAE software. [8]

Q3) a) Classify solid modeling techniques and explain in detail hybrid solid

modeling technique. [8]

b) Discuss the set of issues that need to be addressed during development

of conceptual model for analysis. [8]

Q4) a) Explain briefly effect of mesh density and biasing in critical regions of

meshing. [8]

b) Explain typical issues in contact analysis used in FEA. [8]
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Q5) Write short notes on :

a) Numerical methods used in FEA. [6]
b) Bottom up Assembly modeling approaches. [6]
c) Analytical techniques for structural systems. [6]

SECTION - II

Q6) �� Define CFD and describe briefly its need and motivation. [8]
b) Explain role of simulation in CAE. [8]

Q7) a) Discuss briefly general considerations used during mesh generation

related to discretization and generation of finite element data. [8]
b) Classify 3D meshing techniques of FEA and explain any one in detail.

[8]

Q8) a) Enlist different ways to apply force and moment in FEA and explain

any one in detail with suitable example. [8]
b) Explain with suitable example, how to apply constraint for the solid

elements used in FEA. [8]

Q9) a) Explain finite difference method used in CFD and how it is different

from FEM. [8]
b) Explain different types of grids in CFD. [8]

Q10)Write short notes on :

a) Describe the stages of CFD analysis. [6]
b) Methods to improve quality of poor elements in FEA. [6]
c) Difference between static and dynamic analysis. [6]
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M.E. (Civil) (Structures)

STRUCTURAL DYNAMICS

 (2008 Course) (Sem. - I)
Time : 4 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any two questions from each section.

2) Answers to the two sections must 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 is the difference between response of structure to static loading

and dynamic loading? [5]

b) Describe the approaches of analysis of structural response to dynamic

load. [5]

c) Derive the formula for dampening ratio using logarithmic decrement

principle. [7]

d) A vibrating system of SDOF consists of mass of 5 kg and a spring of

constant 30 kN/cm. The system is viscously damped such that the

ratio of any consecutive amplitudes is 1.00 : 0.90.

Determine  :

i) Natural Frequency

ii) Logarithmic Decrement

iii) Damping Factor

iv) Damping Coefficient. [8]
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Q2) a) Obtain general solution for Un-damped Forced SDOF system? Hence

derive the equation for Dynamic Amplification Factor. [7]
b) A weightless steel cantilever beam of 0.70 m long has cross section

50mm deep and 20mm wide. It supports a load of 1000 N at free end
through a spring of onstant 10kg/cm. Determine the natural frequency
and natural period of vibrations. [8]

c) A machine of 200 kg is placed on roof supported by four columns of
stiffness 185 N/m each, creates an unbalanced disturbing force 350 kN
at a frequency of 2121 rpm. If damping ratio is 0.2, determine [10]
i) Amplitude of motion due to unbalance.
ii) Transmissibility.
iii) Transmitted Force.

Q3) a) Using Duhamal’s Integral, determine response of an un-damped system
to a rectangular pulse force of magnitude ‘Fo’ and time ‘T’. [7]

b) Explain non-linear analysis by Linear Variation Method for response
of SDOF. [8]

c) Illustrate how to obtain characteristic shapes and corresponding natural
frequencies using matrix method in case of lumped mass multi-degree
of freedom system. [10]

SECTION - II

Q4) a) Explain the concept of Shear Building. [5]
b) Explain Rayleigh’s Method to determine frequency in fundamental

mode of vibrations. [10]
c) Explain MDOF and write in matrix form the equation of motion. Hence

determine the natural frequencies and mode shapes assuming mass
and stiffness of ground storey equal to that of first storey. [10]

Q5) a) State and prove the Orthogonally Property of mode shapes. [7]
b) Explain the Stodola Method of determining the fundamental frequency

of MDOF and obtain the mode shapes of two storey RC Building

Frame having equal mass of first floor twice the second floor. Assume

stiffness of both storey and column height equal. [8]



��������	� 	

c) Determine the natural frequency and plot all mode shapes for the three

storey shear building shown in Figure 5.1. Assume EI for each column

4.8 × 106 N/m2. [10]

Q6) Write notes on (any five) : [25]
a) Free Vibrations of Uniform Shear Beam.

b) Modal combination Rules.

c) Non Linear Analysis by Wilson Theta Method.

d) Structural Response to Ground Motion.

e) Response Analysis using Half Cycle Sine Pulse Force.

f) Frequency Response Curves.
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Total No. of Questions : 6]
SEAT No. :

[Total No. of Pages : 2

[4165] - 592
M.E. (Electrical) (Power Systems)

HIGH VOLTAGE POWER TRANSMISSION
 (2008 Course) (Sem. - II)

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

1) Answer any two questions from each section.
2) Answers to the two sections should be written on separate answer books.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary and state clearly the same.
5) Use of pocket electronic calculator is allowed.

SECTION - I

Q1) a) Discuss the advantages and limitations of HVDC transmission over
HVAC transmission. [12]

b) Show that the output voltage of a 6 pulse, 3-phase bridge rectifier can
be expressed as V

dc
 = K[cosα + cos (α + μ)] if the output current of the

rectifier is continuous where α is the delay angle and μ is the overlap
angle. Identify the value of k. [8]

c) A 3-phase, 275kV, 50Hz mains feeds a 3-phase, 6pulse rectifier through
a 275kV/120kV transformer. The rectifier operates with α = 20° and
μ = 12° and delivers ripple free current of 1000 A d.c. calculate the
rating of the transformer and commutation reactance neglect losses.[5]

Q2) a) Draw the layout of a typical HVDC station. Mark therein the
important components of HVDC system. State the function of each
component. [10]

b) Develop the equivalent circuit of a 3-phase, 6 pulse bridge inverter.[5]

c) Explain the operation of 12 pulse converter using a cascade of two, 6

pulse, 3-phase bridges. Draw a neat circuit diagram. State clearly any

assumptions made. [10]
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Q3) Write short notes on any three of the following :

a) Multi-terminal HVDC systems; [8]
b) hierarchial levels of control in HVDC systems; [9]
c) HVDC converter characteristics; and [8]
d) HVDC system protection. [8]

SECTION - II

Q4) a) Using the travelling wave concept, obtain the step response of an open-

circuited transmission line with losses neglected. Draw the response.

Explain how the response is modified if losses and attenuation are

included. [12]
b) Derive the expressions for reflection and transmission coefficients for

voltage and current. Obtain these coefficients for [13]
i) a short-circuited line; and

ii) matched line.

Q5) a) A transformer whose winding has a surge impedance of 1000Ω is to

be connected to an overhead line with Z
o
 = 400Ω. A lightning surge

with a peak value of 1250 kV is coming in the line and the transformer

voltage is to be limited to 600kV peak. Suggest an alternative to a

lightning arrester and determine its surge impedance and voltage rating.

[12]
b) Describe the different methods of voltage control employed in power

systems. Draw diagrams wherever necessary to enhance your

description of the methods. [13]

Q6) Write short notes on any three of the following :

a) Over voltages in power systems; [8]
b) Biological effects of electric field; [8]
c) Corona and its effects; and [9]

d) Bewley lattice diagram. [8]
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Laplace Transform Pairs
ƒ(t) L[ƒ(t)]

1. ƒ(t) — )(F)(
0

sdtetf st =−
∞

∫

2. x(t) ± y(t) — X(s) ± Y(s)

3. Kƒ(t) — KF(s)

4. u(t) or 1 — 1/s

5. δ(t) — 1

6. t — 1/s2

7. tn — 1

!
+ns

n

8. sin ωt —
²² ω+

ω
s

9. cos ωt — 22 ω+s

s

10. e–at —
as +

1

11. e–at sin ωt — 22)( ω++
ω

as

12. e–at cos ωt — 22)( ω++
+

as

as

13. e–at ƒ(t) — F(s + a)

14. u(t – a) —
s

e as−

15. )( at −∂ — e–as

16.
)()(

when)(

when0
atuatf

atatf

at
−−=

>−

<
⎥
⎦
⎤ e–as F(s)

17.
dt

tfd )(
— sF(s) – ƒ(o)

18
dt

tfd )(2

—
dt

ofd
ofsss

)(
–)()(F² −

19. ∫
t

dttf
0

)( —
s

s)(F
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[4165] - 463
M.E. (Civil) (Hydraulics Engg.)
IRRIGATION & DRAINAGE

 (2008 Course) (Elective - IV) (Sem. - II)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any two 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) All questions carry equal marks.
5) Use of logarithmic tables, electronic pocket calculator is allowed.
6) Neat diagrams must be wherever possible.
7) Assume suitable data, if necessary.

SECTION - I

Q1) a) Calculate the frequency of irrigation, if [10]
i) Field capacity of soil = 29%

ii) Permanent wilting point = 11%

iii) Density of soil = 1300 kg/m3

iv) Effective depth of root zone = 700mm

v) Daily consumptive use of water = 12mm

The moisture content must not fall below 25% of the water holding

capacity between field capacity and permanent wilting point.

b) Explain evaporation and transpiration and its measurement by any

one method. [7]
c) Write about the types of irrigation efficiencies and their significance.[8]

Q2) a) Describe the USLE method for Soil Loss Estimation. [10]
b) Write about : [15]

i) Terraces ii) Bunds

iii)  Trenches iv) Gabion structures

v) Mulching, for soil and water conservation with neat diagrams.
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Q3) a) Explain the design concepts of Drip irrigation and field suitability
conditions for drip irrigation. [10]

b) Write about the net and gross irrigation requirements of crops. [7]
c) What are the effects of irrigation soil management on soil salinity and

alkalinity. [8]

SECTION - II

Q4) a) Design a tube well for 0.034 cumec discharge at a depression head of
5m. The water table varies between 10m below the ground level in
winter (oct) and 15m in summer (june). Geological data of the well is
as below. [10]

Depth m Strata Depth m Strata

0-5 Clay with shingle 50-60 Clay

5-20 Very fine sand 60-80 Medium sand

20-35 Clay with kankar Below 80 Clay

35-50 Coarse sand

b) Explain the concept of economics in lift irrigation. [7]
c) Describe Kennedy’s gauge outlet with diagram. [8]

Q5) a) Write about design concepts of sprinkler system. [10]
b) Explain the criteria for judging canal outlets behavior. [7]
c) Explain GCA, CCA, equitable water distribution system. [8]

Q6) a) In a drainage system closed drains are placed with their centres 10.5m
above the impervious stratum and the maximum ht. of the drained
water table above the centre of the drains is 0.3m. If the spacing of the
drains is 36 m and the drains carry 1% of the average annual rainfall in
24 hrs, find the average annual rainfall. Take k = 5 × 10-6 m/sec. [10]

b) Write about the reasons for water logging and the ways for reclamation
of water logged lands. [8]

c) Describe flexible modules and their advantages and disadvantages.[7]
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Total No. of Questions : 6]
SEAT No. :

[Total No. of Pages : 2

[4165] - 474
M.E. (Civil) (Structures)

OPTIMIZATION TECHNIQUES
 (2008 Course) (Elective - IV (d)) (Sem. - II)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any two 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) How do you solve a maximization problem as a minimization problem.
[5]

b) Formulate an optimization problem for minimum weight and minimum
cost to design a rectangular reinforced concrete cantilever beam section
with a constraint on deflection criteria. [12]

c) Find the maxima and minima of the function [8]
f(x) = 4x3 – 18x2 + 27x – 7

Q2) a) Explain Post-Optimality analysis and bounded variable method. [6]
b) Maximize F = 5x

1
 + 4x

2
 + 3x

3
, Using simplex method. [13]

Subject to
2x

1
 + 3x

2
 + x

3
 ≤ 5

4x
1
 + x

2
 + 2x

3
 ≤ 11

3x
1
 + 4x

2
 + 2x

3
 ≤ 8

x
i
 ≥ 0,  i = 1,2,3

c) Discuss the relationship between the regular simplex method, revised
simplex method & Big M method. [6]

Q3) a) State the limitations for Fibinacci method. [5]
b) Find the value of x in the interval (0, 1) which minimizes the function

f = (x – 1.5)x to within ± 0.05 by using golden section method. [10]
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c) Derive the one-dimensional minimization problem for the following
case [10]
f = x

1
 – x

2
 + 2x

1
2 + 2x

1
x

2
 + x

2
2

From starting point X
1
 ={0, 0} along the direction S = {-1, 0}

Then minimize the function using quadratic interpolation method with
an initial step length of 0.1.

SECTION - II

Q4) a) Minimize f = (x
1
 + 2x

2
 – 7)2 + (2x

1
 + x

2
 – 5)2 [12]

If a base simplex is defined by the Vertices

⎭
⎬
⎫

⎩
⎨
⎧
−
−

=
⎭
⎬
⎫

⎩
⎨
⎧−

=
⎭
⎬
⎫

⎩
⎨
⎧
−
−

=
1

1
,

0

3
,

2

2
321 XXX

Find a sequence of two improved vectors using reflection, expansion
and/or contraction.

b) Minimize f = 100(x
2
 – x

1
2)2 + (1 – x

1
)2 from the starting point [13]

{–1.2, 1.0} using steepest descent method (two iterations only).

Q5) a) Minimize f = x
1
2 + x

2
2 – 6x

1
 – 8x

2
 + 10 [13]

4x
1
2 + x

2
2 ≤ 16

Subject to 3x
1
 + 5x

2
 ≤ 15

x
i
 ≥ 0,i = 1,2

Use a starting point 
⎭
⎬
⎫

⎩
⎨
⎧

=
0.1

0.1
1X

Using SLP complete one step of the process.
b) Complete one iteration of the GRG method for the problem [12]

Minimize f = x
1
2 + x

2
2

Subject to x
1
x

2
 – 9 = 0

Starting from 
⎭
⎬
⎫

⎩
⎨
⎧

=
5.4

0.2
1X

Q6) a) Illustrate the working principles of Genetic Algorithms with an example

of unconstrained optimization problem. [13]

b) What is a neural network? How is a neuron modeled in neural network

based models? [12]
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4165] - 650
M.E. (E&TC) (VLSI Embedded System)

EMBEDDED AUTOMOTIVE SYSTEMS
 (2008 Course) (Elective - IV(a)) (Sem. - II)

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

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

SECTION - I

Q1) a) Explain the current trends in Automotive systems. What is Hybrid

vehicle? [10]

b) Which are the components for Electronic engine management systems?

Explain briefly. [8]

Q2) a) How onboard diagnostic system is achieved? [8]

b) How electromagnetic interference is removed? Write short note on

electromagnetic compatibility. [8]

Q3) a) Describe different methods of vehicle motion control. Describe role of

sensors in motion control. [8]

b) Which different types of fuel injection systems? Explain. [8]

Q4) a) Write short note on any two sensors : [8]

i) Crank angle position sensors.

ii) Temperature sensors.

iii) Vehicle speed sensors.

b) What are ECUs? Explain their significance in modern vehicles. [8]

�����

������



���������	 


SECTION - II

Q5) a) Describe briefly solid state ignition system techniques. [8]

b) How fuel measurement is done? Which are the different techniques?[8]

Q6) a) Briefly explain the technique of Integrated engine control and exhaust

emission control technique. [8]

b) How artificial intelligence plays role in modern automobiles? [8]

Q7) a) Explain the different Dashboard instruments and their use. [8]

b) Draw and explain following fields of standard format of CAN protocol.

i) Arbitration ii) Control

iii) Data iv) CRC [8]

Q8) a) Explain the following systems in modern vehicles.

i) Lane departure warning.

ii) Curve over speed countermeasures.

iii) Blind spot monitoring.

iv) Parallel parking assistance.

v) Lane change assistance. [10]

b) Discuss with block diagram, the recent trends in cruise control of car.[8]
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4165] - 670
M.E. (E&TC) (Signal Processing)

OPERATING SYSTEMS AND OPEN SOURCE  SYSTEMS
 (2008 Course) (Sem. - II) (Elective - IV(b))

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

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

SECTION - I

Q1) a) What is scheduling? Differentiate between pre-emptive and

nonpreemptive scheduling. Explain one method of scheduling for each.

[9]

b) Define deadlocks. Explain banker’s algorithm for deadlock detection

and avoidance with suitable example. [9]

Q2) a) Describe paging techniques. Explain page fault handling steps in virtual

memory system. [8]

b) Explain virtual memory using segmentation. [8]

Q3) a) What is device driver? Explain the functions of device driver. [8]

b) What are the different algorithms for Disk arm scheduling? Explain

any one of them. [8]

Q4) a) Mention different file allocation methods. Explain any one method of

file allocation. [8]

b) Compare contiguous and non-contiguous memory allocation. [8]
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SECTION - II

Q5) a) Explain the various components of Linux System. [9]

b) Explain process scheduling in Linux. [9]

Q6) a) Explain memory management in Linux. [8]

b) What are the primary goals of the conflict resolution mechanism used

by the Linux kernel for loading kernel modules? [8]

Q7) a) What are the advantages and disadvantages of writing an operating

system in a high level language, such as C? [8]

b) Explain the Linux security model. [8]

Q8) a) Explain swapping and paging in Linux. [8]

b) Explain interprocess communication in Linux. [8]
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Total No. of Questions : 6]
SEAT No. :

[Total No. of Pages : 2

[4165] - 729
M.E. (Production)

ENERGY MANAGEMENT
 (2008 Course) (Elective - IV(d)) (Sem. - II)

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

1) All questions are compulsory.
2) Use of steam tables permitted.
3) Figures to the right indicates full marks.

SECTION - I

Q1) a) With the help of suitable updated data explain the fossil fuel (coal, oil

and natural gas) scenario of the world and that for India. [9]
b) A shopping mall decides to implement energy efficient illumination

practices. They replace about 200 flouroscent tubes, each with 60W

rating with equal number of energy efficient tubes of 40 W rating

without sacrificing illumination. Assuming 10 h of usage per day round

the year and additional investment of Rs. 300 per tube, calculate the

simple payback period of this investment. Assume the commercial

tariff of Rs. 5/kWh. [9]

Q2) a) Write a note on walkthrough audit. Explain its significance. [8]
b) Write a note on refractories and insulation and bring out their role in

energy conservation. [8]

Q3) a) For a diesel fired boiler operating at 100 bar the steam generation rate

is 10 Tons per hour and its efficiency on GCV basis is 85%. If the

quality of steam generated is dry saturated and the enthalpy of feedwater

is 100 kJ/kg, calculate the fuel consumed per hour assuming gross

calorific value of diesel as 44MJ/kg. [8]
b) With neat labeled diagram any thermodynamic type steam trap. [8]
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SECTION - II

Q4) a) Write a note on LEDs. Compare them with compact flouroscent lamps.

[9]
b) Discuss the losses in electrical motors. How do energy efficient motors

overcome them. [9]

Q5) a) Why variable speed drives can save energy in pumping systems.

Explain using head flow curve. [8]
b) Discuss the energy saving opportunities in compressed air systems.[8]

Q6) a) Draw the schematic of steam turbine and gas turbine based cogeneration

options. Explain each of them in brief. [10]

b) Explain the following terms :

i) Heat to power ratio. [3]

ii) Cogeneration system efficiency. [3]
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 4

[4165] - 745
M.E. (Production) (CAD/CAM)

MANUFACTURING SYSTEM DESIGN
 (2008 Course) (Elective - III (c)) (Sem. - II)

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

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

SECTION - I

Q1) a) What is the difference between hard product variety and soft product
variety? What type of production does a job shop perform? Justify.[8]

b) What is a manufacturing system? Name the four components of a
manufacturing system? What are the five material handling functions
that must be provided in a manufacturing system? [8]

Q2) a) A stamping plant must be designed to supply an automotive engine
plant with sheet metal stampings. The plant will operate one 8-hour
shift for 250 days per year and must produce 15,000,000 good quality
stampings annually. Batch size = 10,000 good stampings produced
per batch. Scrap rate = 5%. On average it takes 3.0 sec to produce each
stamping when the presses are running. Before each batch, the press
must be set up, and it takes 4 hr to accomplish each setup. Presses are
90% reliable during production and 100% reliable during setup. How
many stamping presses will be required to accomplish the specified
production. [10]

b) What does the semi-automated station mean? Name three reasons why
single- station manned cells are so widely used in industry? [6]
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Q3) A small electrical appliance is to be produced on a single model assembly

line. The work content of assembling the product has been reduced to the

work elements listed in Table 1. The line is to be balanced for an annual

demand of 100,000 units per year. The line will operate 50 weeks/yr, 5

shifts/week, and 7.5 hr per shift. Manning level will be one worker per

station. Previous experience suggests that the uptime efficiency for the line will

be 96%, and repositioning time lost per cycle will be 0.08 min. Determine :

a) Total work content time. [2]

b) Required hourly production rate to achieve the annual demand. [2]

c) Cycle time. [2]

d) Theoretical minimum number of workers required on the line. [2]

e) Service time to which the line must be balanced. [2]

f) Assign all the elements by largest candidate rule and draw the physical

sequence of stations with assigned work elements. [6]

Table 1: Work elements

Element Work element description Time (Minutes) Must be

No. for each element preceded by

1 Place frame in work holder and clamp 0.2 -

2 Assemble plug to power cord 0.4 -

3 Assemble brackets to frame 0.7 1

4 Wire power cord to motor 0.1 1,2

5 Wire power cord to switch 0.3 2

6 Assemble mechanism plate to bracket 0.11 3

7 Assemble blade to bracket 0.32 3

8 Assemble motor to bracket 0.6 3,4

9 Align blade and attach to motor 0.27 6,7,8

10 Assemble switch to motor bracket 0.38 5,8

11 Attach cover, inspect and test 0.5 9,10

12 Place in tote pan for packing 0.12 11
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Q4) Write a short note on the following : [18]

a) Computer Aided Process Planning (CAPP).

b) Industrial cost estimation practices.

c) Axiomatic approach for decision making.

SECTION - II

Q5) a) A 20 station transfer line is divided into two stages of 10 stations each.

The ideal cycle time for each stage is 1.2 min. All of the stations in the

line have the same probability of stopping as 0.005. When a breakdown

occurs, the downtime is 8.0 min. Compute the line efficiency for the

following buffer capacities : [12]

i) b = 0

ii) b = ∞
iii) b = 10

b) What is an automated production line? Name three reasons for including

a storage buffer in an automated production line? [4]

Q6) a) What is a part family? Explain any two methods used for solving the

problem of grouping parts into part families? [8]

b) Apply the rank order clustering technique to the part-machine incidence

matrix in the following table to identify logical part families and

machine groups. Parts are identified by letters and machines are

identified numerically [8]

Machines A B C D E

/ Parts

1 1

2 1 1

3 1 1

4 1 1

5 1
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Q7) a) What is the dividing line between a flexible manufacturing cell and a

flexible manufacturing system, in terms of the number of workstations

in the system? Explain the four tests of flexibility that a manufacturing

system must satisfy in order to be classified as flexible? [10]

b) What are manufacturing support systems? Give some examples of

engineering analysis software in common use on CAD systems. [6]

Q8) Write a short note on the following: [18]

a) Automatic data collection systems.

b) Database structures.

c) Characteristics of computer simulation in manufacturing
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Total No. of Questions : 10]
SEAT No. :

[Total No. of Pages : 3

[4165] - 748
M.E. (Production) (CAD/CAM)

TECHNOLOGY MANAGEMENT
 (2008 Course) (Elective - IV(b)) (Sem. - II)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Use of calculator is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Identify a company that changed from being follower to being a leader.

Discuss the success story in detail in respect to approach and actions.[8]
b) What is innovation’s role in the competitiveness of a firm? Can a

company survive without innovation? [8]

Q2) a) Select any company or business whose operation you are familiar with.

Develop strength, weakness, opportunities, threats [SWOT] table for

it. Discuss how it will be used for improving the performance of the

organization. [8]
b) Explain Management of Technology principles for managing enterprise.

[8]

Q3) a) i) Discuss the effects of fast pace of technology change on human

resources. [4]
ii) “Technology contributes to the competitive levels of a country”;

Comment with suitable example. [4]

�����
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b) Explain the following concepts as emerging industrial practices with

illustrations : [8]

i) Virtual Corporation.

ii) Supply chain management.

Q4) a) Differentiate between invention and Innovation. Explain the role of

research and development activity for any product development. [8]

b) Discuss the model of technology transfer. How it is achieved effectively

in public and private enterprises. [8]

Q5) Write short notes on [Any Three] : [18]

a) Strategies for promotion of creativity and innovation.

b) Industry institute partnership for basic research.

c) Challenges in commercializing research results.

d) Holistic model of management of technology.

e) Ishikawa diagrams.

SECTION - II

Q6) a) Explain the importance of following in intellectual property protection.[8]

i) Product Market actions.

ii) Continual Innovation.

iii) Legal strategies.

b) Discuss the role of following strategies in intellectual property rights.

i) Patents ii) Copyright

iii) Trade secret iv) Trademarks. [8]

Q7) a) i) Discuss major strategic reasons to set up a corporate research

centre. [4]

ii) Discuss the characteristic of continuously innovative organizations.[4]

b) Discuss the challenges in mapping macro-level environment. [8]
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Q8) a) Describe the procedural steps in Analytical Hierarchical Process [AHP]

with a suitable example. State its advantages and limitations. [8]

b) Discuss the effect of following in Technology Management; [8]

i) Globalization

ii) Time compression

iii) Outsourcing

iv) Technology integration

v) Licensing

Q9) a) Discuss the uses and limitations of accounting methods of return on

investments [ROI] and activity based costing [ABC] in regards to a

technology development project. [8]

b) State and explain the role of WTO in international business. [8]

Q10)Write short notes on [Any Three] : [18]

a) Intellectual property strategy.

b) Collaborative mode of technology-strategy and risks.

c) Application of AHP for Technology selection.

d) Patentable and non-patentable inventions.

e) Government schemes for technology based development.

����



��������	��
��������������

���������	��
���������

������� 	� 
��
���� ����������

����������	
�
�	
��
���������������������������

��������� !���
�

���������	
��� ����������������
��������
���
���������������

�� �����	
��	����	��������	����	�
��	�������
�� ��
	 ��
��
��	���	 ��	 ��
��	��������	������
���
�� �������	 �	 ��	 ����	 �����
�	 ����	�
� ��

���"#

�������	
	�

��� �����������	�
��������	�	���

���	��	������

������������������������������
��������� ���������������!��������������������������������������������� �
��"�����!�������� �����������#�����!��������$����!#��������%��������&���������
������ �����&� ���

���������������	�
�������'������������()�����������������*+���,������-������.�����
����������������� ���������������!�����������������������������������������
��� ����"�����!�������� �����������#�����!��������$����!#������� ���

��� /��& �����$�����������������0�� ����!������!��������&���!!����������1#������
	����2%3������������!���������$������4������&�$������
��5����& ����������������
��� �#��� �� ��$���������!�  �&������ �& ��$��������������������!� #����4� �!
�&������& ��$������������ �&�����������������������������6������������$���4
������#����� ��$�������#�����$�����������������������!&������$7�������!#������4
�������������/��������#��������������&��������� �����������#������#���!���������

����������������������	/�&�5����
8 ����

�
 9#��������������-��������$�������������

$
 6�������!#�������

�
 :����������#��������������������� �����������

�
 ��������� ����������

�	
	�

�������	��



�������	
	��

��� �������	��
	�
���	�
�
�'��
����	�

�
�'�
� ���

.#$7�������������������������

05.2,05,0,0 212121 ≤−+−≥−−≥≥ xxxxxx �

�� .����������#��������������!���!�����������!���!#�������#�����;������������0�
9����"�����������!����"����!#�����������������&������0����������&��������

��
	�
���<��
�
���=�

�
�

��
��>)�

��
'���

��
'�?��

�
����� ���

��� /���!����&�����������$����"����#����������������������&���������"�����������$���
@���#����!��1#� ����������������������������4� ���#�������!���������4�A�������
����!#��������#���$����������������"�����������$����5��� ��!������ ���������
��#��� ���� >� ���B��� �)�$$�� ���� ��� ��#��� ���� ��� ���B��� C)�$$��� 9���� ���
�  ��0������� ���#������&�!�����������!������"����#����������� ����� ����

D��#��� �������&���� ����������������0��#������"�$�������4

6�#�������> 6�#������ ������$$����&

-������� C) ��������> �<)))

E������� )< �������)? �())

9#���2�� ( �������<) >)))

��� ������������������	/�&�5����
8���������������������������������������������������������������������

�
 F�����2 �����

$
 G�������&�6����������

�
 F��������H���#��� ������

�
 5& ����!�������������

����

������
�� �



��������	��
��������������

���������	��
���������

������� 	� 
��
����� ������������������������

���������	
��������������
������������������������

���������	
��� ����������������
��������
���
�����������

�� �����	
���
�	��
��������
�	��
����
�������
�� �����	�
�
��
��
�������
������
��
�	���
��
����	��
������
�� ����	��
 �
 ��
 	���
 �������
 ����
��	���
 � !��
 ����	���
���
 ��
 �	���
���	�"�	
�������	��


��� 

�������	
	�

��� �� �����	
�� �����	���	
����� �����	��� ��������������	��� ����������
������	������� ��


� �����	���������	���	����������	���	
����������	����������	������	�� ��

��� �� �����	������������������
�����	����������	���	����������������	����������
��


� �����	��������	����������	���	����������������	���������� ��

��� �� �����	�������
������������
������������������	������������������
�
������	�����	������ !"�������	��������������� ��


� �	����������� !"������	����������	��# ��

	� !����������

		� �����	��
	��	���

			�  !"�	����������	��	������

��� �� �	��������������$%&������	���������������	������������� ��


� �����	������	����������	������	���������� ��

�� �����	������
����������	������	�����	����������� ��

�	
	�

�������	��



�������	
	��

��� �� $������������	��
���������������������
����������	�������	���� ��


� �	�������������	��
���������������������������	����	��������	���
��

�� �� �����	�����	���	��������������	���	
������	����������� ��


� �����	����������	����	�����������������'($# ��

	� (	���)�$���	���$�����	���

		� "���	���

			� *������������

��� �� �����	����������	���	
�������������������	������	����	������	�� ��


� �����	�� �������������� ������	�� ����	���� 	���	���	
����������	��
������� ��

��� ��	�������������+,���������#��������������������������������������������������������������������

��  !"�������	���	��,��
��


� -���������	���	��	��"�����

�� *�������������	.��	��	��%����

�� �"��

����

�����
��� �



��������	��
��������������

���������	��
���������

������� 	� 
��
����� ������������������������

�������	
��������
�����	�	��	�����	�������	����� !"�	�	��	�#��

���������	
��� ����������������
��������
���
�����������

�� �����	
���
�	��
��������
�	��
����
�������
�� �����	�
�
��
��
�������
������
��
�	���
��
����	��
�����	
������
�� ���
 ����	���
���
 ��
�	���
����� �	
�������	��
!� ������
 �������
 ���"
 ��
 �������	��


��$%

�������	
	�

��� �� ������	
��
�������	�
��
����
�
����
�����

�� ������	
��
������	����
���	
�����
���
�	�
���� ���
����

���

��� �� ������	
��
!���
�
"����
�� ��	�
�	
������

�� #�����
 ��
 $������
 ���%�
 ������
 ��������
 ��
 �&!'(
 �&!)(
*	��
�����	
�	�
+���
��	%�

���

��� �� ������	
���
����	 
����
�	�
�����	 
��
%�	�
��%�
����
����� �
���%��

�� ������	
��
�	�����
	��
�	�
�	��
��	����	
�	
������

���

���
����
�����
	���
,�	-
����. ����

�� �#&
#�		��
��	����	�

�� "���$��

�� +����	
	��
�-����

�� /�������
��
+���
0�	%
�������

�	
	�

�������	��



�������	
	��

��� �� /� 	��-
��
�����
�	�
���
����������-
��
�&!'
�	�
�&!)�

�� 1��
�&!)
��$�
�	
����
����%
����
��$�	 
�&!'
�	�
�&!)
���	���

���

�� �� ������	
"��
#�	�����	
���
�����
����
�������	
�	
������

�� 0���
�	�
�����	
�����	�
�-��
��
���������
�������

���

��� �� ������	
�#&
����
/�$�
���	 
������
�	
������

�� ������	
�����
��	����	�
���
�����	 
�	�
����	����	�

���

��� ����
�����
	���
,�	-
����.
































































����

�� �&!)
������
����	 
�������

�� 2��%
�����	�����	�

�� +�� 	
��
#�	����	�
��		����	�
�	
��
/�$��

�� /��	 ��
�	�
��%	��
��
���	�
��� 	�


���

�����
�� �



Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4165] - 866
M.E. (IT)

ADVANCED NETWORK PROGRAMMING
 (2008 Course) (Elective - IV(b)) (Sem. - II)

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

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

SECTION - I

Q1) a) Draw and explain the allocation of port number scheme.

b) Explain with neat diagram how concurrent server has child handle client.

[16]

Q2) a) Explain simple echo client server along with the functions used for

input and output.

b) Explain Value-Result argument in detail.

[16]

Q3) a) Explain the structure of Data Link address.

b) Explain how reading from and writing to kernel takes place through

socket.

[16]

Q4) Write short notes (any three) : [18]
a) Byte Manipulation function.

b) Get AddInfo function.

c) TIME_WAIT state.

d) Concurrent Servers.
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SECTION - II

Q5) a) Explain how efficient IPV4 and IPV6 are code and source portable.

b) Explain the steps that allow an IPV4 TCP Client to communicate with

an IPV6 Server.

[16]

Q6) a) Explain the differences between Unicast, Broadcast and Multicast with

proper examples.

b) Explain different forms of addressing supported by IPV4 and IPV6

along with TCP and UDP.

[16]

Q7) a) How simultaneous connections will be served by Web Server.

b) What is Fork? What are problems faced by fork for implementation?

[16]

Q8) Write short notes (any three) : [18]

a) TCP echo Server.

b) TCP iterative Server.

c) TCP concurrent Server.

d) Pre fork process.
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4165] - 867
M.E. (Information Technology)

HIGH PERFORMANCE COMPUTER NETWORKS
 (2008 Course) (Elective - IV(c)) (Sem. - II)

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

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

SECTION - I

Q1) a) Explain various delays in communication links. [8]

b) Explain quality of service in HPCN. [8]

Q2) a) Explain the architecture of Gigabit Ethernet. [8]

b) Discuss various Gigabit Ethernet cabling. Also explain various encoding

rules used in it. [8]

Q3) a) Explain functional architecture and protocol architecture of B-ISDN.

[12]

b) Explain ATM cell format. [6]

Q4) Give short notes (any 3) : [18]

a) ATM Services.

b) M/M/I Queueing system.

c) SONET.

d) Architecture of ISDN.

e) Comparision of X.25 and frame relay.
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SECTION - II

Q5) a) What is DSL technology? What are the services provided by telephone

companies using DSL? [8]

b) Compare different DSL technologies. [8]

Q6) a) Explain advantages and disadvantages of WLAN. [8]

b) Compare 802.11 w.r.t. 802.16. [8]

Q7) a) Explain the architecture of storage area network. [8]

b) Explain in detail architecture of GSM. Also explain security in GSM.

[10]

Q8) Write short notes on (any 3) : [18]

a) DWDM

b) UMTS system architecture

c) Applications of ISDN

d) EDGE Technology

e) CDMA

����
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4165] - 912
M.E. (Instrumentation, Process & Biomedical)

(Biomedical Instrumentation)
BIO-IMAGING MODALITY

 (2008 Course) (Sem. - II) (Elective - III (a))
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 answer books.
3) Neat diagrams must be drawn whenever necessary.
4) Figures to right indicate full marks.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) State the use of Bucky Diaphragm. Why aluminum filter is used in

x-ray tube. Explain the function of x-ray collimators. Why collimator

is best restrictor in x-ray system. [10]

b) Draw and explain two types of x-ray tubes. And specify the materials

used for anode, cathode, target and motor rotor. Specify the factors

deciding the quality of x-rays. [8]

Q2) a) Explain the operation of x-ray fluoroscopic system that is used for real

time imaging. List out its application. [8]

b) What are collimators? Enlist various collimators used in radionuclide

imaging with their specific clinical applications. [8]

Q3) a) Explain the principle of CT-scanning. Explain various gantries in CT

scanning and also mentioned how time is reduced with advancement

in gantries. [8]

b) Write short note on “Hounsfield Numbers” in CT scanning. Why

window selection switch is available on CT scanning machine. [8]
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Q4) a) How digital mammography does differ from standard mammography?

What are benefits over standard mammography equipments? [8]

b) What is mammography? What Can Diagnostic Mammography Show?

[8]

SECTION - II

Q5) a) Explain the relationship of resolution, depth of penetration and

frequency in connection with ultrasound image. Explain the advantages

and biological effects of ultrasound imaging. [10]

b) Explain Pulse echo-ultrasound A-scan Mode system with block

diagram. List out its applications. [8]

Q6) a) Why artificial radio nuclides are preferred over natural radionuclide in

nuclear imaging? Explain the principle of PET imaging. What is the

main advantage offered by PET over other medical imaging modality?

Why the PET is costlier imaging system? [10]

b) Enlist clinical applications of SPECT and give the reason why SPECT

is accepted instead of conventional nuclear medical imaging. [6]

Q7) a) Explain the basic principle of MR Imaging. Enlist advantages of MRI

techniques. [8]

b) Discuss on magnets used in MRI? Why resistive magnets are less

important? [8]

Q8) a) Explain Medical thermography with neat block diagram. [8]

b) What is angiography? Explain DSA. [8]
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Total No. of Questions : 10]
SEAT No. :

[Total No. of Pages : 4

[4165] - 926
M.E. (Polymer Engineering)

PROCESSING AND MACHANICS OF COMPOSITES
 (2008 Course) (Sem. - II)

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

1) Q.No. 1 from Section - I and Q.No. 6 from Section - II are compulsory.
Answer any other two questions from Section - I and answer any other two
questions from Section - II.

2) Answers to the two sections should be written in two separate answer books.
3) Figures to the  right indicate full marks.
4) Use of scientific calculator and graph paper is allowed.
5) Assume suitable data, if necessary.

SECTION - I

Q1) Answer any four : [20]
a) Prove that strain energy release rate per unit crack extension, G can be

given by,

C
kPG

∂

∂
=

)
1

(

2
1 2

Where
P = Load at crack initiation
C = crack length

δ
P

k =  and

δ = Elongation between the load points in tension test.

b) In a unidirectional composite, fibers are packed in a square array. Find
maximum possible fiber volume fraction.

c) Define shear-shear coupling coefficients (Chentsov coefficients).
d) Discuss basic processing steps, tooling and advantages of spray up

process.
e) Discuss any two thermoplastic fibers used in composite structures and

give merits of the same.
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Q2) a) Find off-axis shear strength at 45° for unidirectional lamina considering
positive as well as negative sign of applied shear stress using Tsai-Hill
criteria. Various strengths of the lamina are- [8]
σ

LU
 = 500 MPa   σ'

LU
 = 350 MPa   σ'

TU
 = 75 MPa  σ

TU
 = 5 MPa

τ
LTU

 = 35 MPa L = Logitudinal T = Transverse
b) For a unidirectional lamina engineering constants are

E
1
 = 181GPa   E

2
 = 10.3GPa  G

12
 = 7.17GPa  υ

12
 = 0.25

Find compliance matrix, minor Poisson’s ratio and reduced stiffness
matrix if loading is as shown in fig. 1 [7]

Fig1

Q3) a) Discuss basic processing steps, tooling requirement and applications
of resin transfer moulding. [7]

b) Prove that for an orthotropic lamina [ ]Q  = [ T ]–1 [ Q ] [ T ]–T where

[ ]Q  = Reduced transformed stiffness matrix
[Q] = Reduced stiffness matrix
[T] = Transformation matrix [8]

Q4) a) State Halpin-Tsai equations and show that they reduce to upper bound
and lower bound of a composite modulus. [7]

b) Using elasticity approach, obtain an expression for lower bound on
the apparent Young’s modulus of the composite material in terms of
moduli and volume fractions of the constituent material. [8]

Q5) a) State various factors which are important for fiber wet out in with
reference to pultrusion and filament winding process. [7]

b) For a unidirectional Lamina, prove that [8]

2

2

12
22

1

2 sin
)sin(cos

cos1
EEEx

θυθθθ +×−= (sin2 θ – cos2 θ × υ21)×+
12

22 sincos
G

θθ ×

SECTION - II

Q6) Answer any four : [20]
a) Code for laminate is given below. Write sequence of Laminate in the laminate

i) [(45/0/90)4] ii) [(0B/±45Gr/90Gr)]s

Where B = Boron; Gr = graphite

τ
��

��������

σ
�
��������

σ
�
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b) What are hybrid Laminated composites? Explain merits of the same.
c) Explain quasi-isotropic laminate.
d) For a simply supported beam made up of symmetric laminate, following

information is known.
L = 500 mm
ρ = mass per unit volume = 1200 kg/m3

A = cross sectional area = 2.5 × 10–3 m2

D
11

 = 1st element in bending stiffness matrix = 0.5 GPa – mm3

b = width of the beam = 50 mm
Find fundamental frequency of free vibration or lowest natural frequency.

e) Give basic assumptions of laminated plate theory.

Q7) a) Discuss principle modes of failures of bolted joints in laminates and
suggest remedies. [7]

b) In a laminate having four plies, [± 45]
s
 each ply has thickness of 3 mm.

If reduced transformed stiffness matrix for +45 lamina and –45 lamina
is given below, calculate [A], [B] and [D] matrices for the laminate.

[ ] GPaQ

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=+

15.550.450.4

50.455.615.5

50.415.555.6

45

[ ] GPaQ

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−
−
−

=−

15.550.450.4

50.455.615.5

50.415.555.6

45 [8]

Q8) a) What is antisymetric cross ply laminate? Give force and moment
resultants with an example. Explain also regular antisymetric cross ply
laminate. [8]

b) Obtain equations for extensional stiffness matrix, bending stiffness
matrix and coupling stiffness matrix for a laminate using classical
lamination theory. [7]

Q9) a) Explain the concept of effective engineering properties of the laminate.
For a symmetric balanced laminate, total laminate thickness is 10 mm.
The extensional stiffness matrix is given by [8]

[ ] mmGPaA −
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

25.3600

025.4425.34

025.3425.44

Find effective engineering properties for the laminate - yxxyxyyx GEE υυ
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b) Write in short about free thermal strains and stress-strain relationship
of a lamina when free thermal strains are included. [7]

Q10)a) A uniformly loaded beam is shown in fig 2(a) and 2(b). Find the
maximum deflection of the beam for the clamping situation if the beam
has symmetric lay up. Width of the beam is 100 mm. The first element
of bending stiffness matrix of the laminate is D

11
 = 0.5 GPa – mm3.

[6]

Fig2 (a)

Fig2 (b)

b) Write stress and moment resultants for a symmetric laminate with
multiple isotropic layers. The reduced stiffness matrix for an isotropic
lamina is given below.

2/

4000

06.1066.26

06.266.106

][ mmKNQ

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

Laminate having 5 layers is made from above lamina, each having
thickness of 1 mm. If force per unit width of 10KN/mm and moment
per unit width of 20KN-mm/mm is applied to the laminate, find the
resultant strains and curvatures in the laminate. [9]
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Total No. of Questions : 6]
SEAT No. :

[Total No. of Pages : 2

[4165] - 944
M.E. (Printing Engineering & Graphic Communication)

SUBSTRATE AND INKS
 (2008 Course) (Sem. - II)

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

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

SECTION - I

Q1) a) Describe paper manufacturing key points step by step with adequate
diagrams. [15]

b) Write detailed note on Hydrogen bonding. [10]

Q2) a) Discuss various properties of substrate and printability. [16]
b) State the factors to be considered for selecting substrate for a package.[9]

Q3) a) Explain the various ingredients and their role in ink formulation. [15]
b) Give typical formulation of water based flexographic printing ink for

paper. [10]

SECTION - II

Q4) a) Write notes on (any four) : [16]
i) Metallic inks.
ii) Electrographic inks
iii) Fluorescent inks
iv) Scented inks

v) Inkjet inks

b) Explain in detail end-use application tests for a package. [9]
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Q5) a) What is costing? State and explain various elements of costing with

appropriate examples. [10]
b) Calculate the total quantity of paper required in the size 45.5 × 58.5

cms for printing monthly magazine 500 copies in the size 210 mm ×

297 mm assuming the magazine contains 32 pages. [15]

Q6) a) What do you mean by going green? [9]
b) What is FSC? [8]

c) Comment on VOC and its significance in printing inks. [8]
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Total No. of Questions : 6]
SEAT No. :

[Total No. of Pages : 1

[4165] - 950
M.E. (Printing Engineering & Graphic Communication)

ANALYSIS OF SPOT AND PROCESS INKS
 (2008 Course) (Elective - IV(c)) (Sem. - II)

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

1) Answer any two questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data wherever necessary.
5) Figures on right indicates marks.

SECTION - I

Q1) Explain purpose & classification of Inks. [25]

Q2) Explain different types of Resins used for spot and process ink and vehicles
used in printing Industry. [25]

Q3) a) What is thixotrophy? How it is controlled by using additives? [15]
b) What is selection Criteria of Resins. [10]

SECTION - II

Q4) a) Explain different types of Inks used in offset printing. [10]
b) What is composition of off set Ink of black colour. [15]

Q5) a) Explain different types of test-carried out on inks. [15]
b) Explain Rub Test and Scuff Test. [10]

Q6) a) What is visual Analysis? [10]
b) How to identify ink variation and deviation. [15]
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4165] - 949
M.E. (Printing and Graphic Communication)

ADVANCES IN CONVERTING & PACKAGING
 (2008 Course) (Sem. - II) (Elective - IV(b))

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

1) Solve Section - I and Section - II in separate answer books.
2) Solve any three questions from each section.
3) Figures to the  right indicate full marks.

SECTION - I

Q1) a) Explain in brief any one printing and converting machines with its

application. [8]
b) What are basic principles of Converting and packaging? Explain. [8]

Q2) a) Explain in brief the advancement in loose leaf and adhesive binding.[10]
b) Explain the basic principle and working of integrated machines for

finishing and packaging. [6]

Q3) a) What is lamination? What are different lamination techniques? Explain

solvent less lamination. [8]
b) What is surface treatment in printing and packaging? Explain its

importance in printing and packaging. [8]

Q4) Write short note on any three of the following : [18]
a) Holograms

b) Finishing technique

c) Converting Technique

d) Faults in lamination and its Remedies

�����

������



�������	�	 


SECTION - II

Q5) a) What are various converting processes? Explain in brief the Shrink

and Stretch Wrapping. [8]

b) Explain the Computer aided Design for Packaging. [8]

Q6) a) What are various forms of pouches? Explain Bag in Box for solid and

liquids. [8]

b) Explain the Stand-up pouches and packages for food products. [8]

Q7) a) What are latest developments in barrier technology? Explain Retort

Packaging. [10]

b) Explain in brief the automatic pouching machines. [6]

Q8) Write short note on any three of the following: [18]

a) Extrusion process and Co-extrusion techniques.

b) Microwave packaging.

c) Selection criteria for packaging.

d) Aseptic technique and packaging.
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4165] - 148
M.E. (Electronics) (Digital Systems/Computer)

COMPUTER NETWORKS
 (2002 Course)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic calculator is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain the Network design issues in brief. [9]

b) For the terminals shown in figure apply the Dysart-Georganas algorithm

for k = 3, to determine concentrator location list. [9]

Q2) a) Explain M/M/1 system and derive necessary equations. [8]

b) Differentiate between centralized and distributed approaches for the

network design. [8]
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Q3) a) Describe the network performance parameters and explain how they
can be estimated? [8]

b) What are the services offered by TCP to an Application Layer? Explain
TCP/IP socket programming in brief. [8]

Q4) a) What are the advantages and the disadvantages of Adaptive Routing
and Explicit Routing. [8]

b) Explain the Flow deviation algorithm for routing. [8]

SECTION - II

Q5) a) What are the different classes of IP Addresses? A Class B network on
the Internet has a subnet mask 255.255.252.0. What is the maximum
number of hosts per subnet? [8]

b) Suppose traffic with intensity 2 Erlangs is offered to 3 lines. What is
the probability of loss predicted by the Erlang-B, Erlang-C and Poisson
formulas? [8]

Q6) a) Explain the principle of firewall and explain all the functions of firewall.
What are its limitations? [8]

b) Describe IPv6 and highlight important features of it. [8]

Q7) a) What are the principle elements of a public key cryptosystem? Describe
Encryption and Authentication process in public key cryptosystem.[8]

b) Perform Encryption and Decryption using the RSA algorithm for the
following : [8]
i) p = 3, q = 11, e = 7, M = 5
ii) p = 5, q = 11, e = 3, M= 9

Q8) Write short notes on (any three) : [18]
a) VoIP.
b) SNMP.
c) ATM Layers.

d) Bluetooth.
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 4

[4165] - 496
M.E. (Mechanical) (Heat Power Engg.)
REFRIGERATION TECHNOLOGY

 (2008 Course) (Elective - I(b)) (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 answer books.
3) Neat diagrams must be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, Mollier charts, electronic pocket calculator is

allowed.
6) Use of different charts and data tables is allowed.
7) Assume suitable data, if necessary.

SECTION - I

Q1) In a R22 based refrigeration system, a liquid-to-suction heat exchanger
(LSHX) with an effectiveness of 0.65 is used. The evaporating and
condensing temperatures are -10°C and 45°C respectively. Assuming the
compression process to be isentropic, [16]
find :
a) Specific refrigeration effect.
b) Volumic refrigeration effect.
c) Specific work of compression.
d) COP of the system.
e) Temperature of vapour at the exit of the compressor

Comment on the use of LSHX by comparing the performance of the
system with a Simple Saturated VC cycle operating between the same
evaporator and condensing temperatures.
A) From saturation table

T(°C) Ps vg hf hg sg

-10 3.55 0.0654 34.25 247.37 0.9473

45 17.209 0.0133 101.76 261.95 0.8697
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B) From superheated table

Superheat 20°C 30°C 40°C

v 0.0152 0.0161 0.0169

h 280.95 289.87 298.66

s 0.9270 0.9530 0.9781

Q2) a) What do you understand by “Thermodynamic Irreversibility”? Discuss
the effect of irreversibility on the vapour compression cycle of
refrigeration with the help of T-s diagram. [10]

b) Explain eutectic point & typical applications for secondary refrigerants.
[6]

Q3) a) Explain in brief, the guidelines for refrigerant piping design [6]
b) Explain Selection of motors for various applications [6]
c) Explain design & selection criteria for condensers. [6]

Q4) A multi-evaporator, pressure regulating valve and single compressor vapour
compression refrigeration system working with ammonia. The refrigeration
capacity of high temperature evaporator operating at -6.7°C is 5 TR, while
it is 10 TR for the low temperature evaporator operating at -34.4°C. The
condenser pressure is 10.8 bar. Assuming saturated conditions at the exit of
evaporator and condenser, ammonia vapour to behave as an ideal gas with
gas constant of 0.4882 kJ/kg K and isentropic index of 1.29 and isentropic
compression. [16]
a) Find the required power input to compressor in kW.
b) Find the required power input in kW if instead of using a single

compressor and pressure regulating valve, individual compressors are
used for the low and high temperature evaporators.

c) Draw schematic diagram and P-h chart for (a) and (b).
d) Comment on results with reference to power input, maximum

compressor discharge temperature & volumetric efficiency for (a) & (b).
Use the following data for ammonia :

T,°C P
sat

, (kPa) h
f
, (kJ/kg) h

g
, (kJ/kg)

-34.4 95.98 44.0 1417

-6.7 331.8 169.1 1455

27.7 1080.0 330.4 1485
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SECTION - II

Q5) a) List the heat sources available for driving the absorption units. Explain
the working of single effect and double effect systems for cooling with
neat sketches. [8]

b) A R-22 compressor with bore of 0.1 m and stroke of 0.08 m runs at
750 rpm. The clearance volume ratio is 0.04. It runs between the
evaporator and condenser temperatures of –10°C and 45°C respectively.
The isentropic index k of compression is 1.1163. [8]
i) Determine the mass flow rate, refrigerating capacity and the work

requirement if the mechanical efficiency is 90%. Compare the
results of isentropic work requirement determined using the
superheat table.

ii) If the isentropic efficiency of the compressor is 80%, determine
the index of compression and compare the results for work
requirement and discharge temperature.
Use following data for R-22

a) From saturation table

T(°C) Ps vg hf hg sg

-10 3.55 0.0654 34.25 247.37 0.9473

45 17.209 0.0133 101.76 261.95 0.8697

b) From superheated table

Superheat 20°C 30°C 40°C

v 0.0152 0.0161 0.0169

h 280.95 289.87 298.66

s 0.9270 0.9530 0.9781

Q6) In an aqua-ammonia absorption refrigeration system the vapour leaving the
dephlegmator may be assumed to be 100% rich saturated ammonia at 40°C.
The condenser and evaporator temperatures are 40°C and -20°C respectively.
The absorber and generator temperatures are 30°C and 170°C respectively.
The weak solution leaving the generator cools down to 50°C in the
preheating heat exchanger. Determine the mass flow rates and heat transfer
rates on one TR basis and the COP. Draw the schematic diagram of the
system. [16]
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Q7) a) Find the end states of isentropic compression between the saturation

pressure at -20°C evaporator temperature, statel, to saturation pressure

at 35°C condenser temperature, state 2 for refrigerant CHC1F
2
. [8]

b) Describe the working principle of thermostatic expansion valve with

the help of neat sketch. [8]

Q8) Write short notes on (any three) (with the help of neat sketches) : [18]

a) Multistage Thermo electric refrigerator.

b) Electrolux refrigerator.

c) Steam Jet Refrigerator.

d) Working of Scroll compressor and its applications.
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4165] - 713
M.E. (Production)

(Manufacturing Engg. & Automation)
SUPPLY CHAIN MANAGEMENT

 (2008 Course) (Elective - I(c)) (Sem. - I)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Solve any three questions from each section.
2) Figures to the  right indicate full marks.

SECTION - I

Q1) a) Define the types of distribution channel intermediaries. Describe their

functions and activities. [8]
b) Explain Push- versus Pull-Based Supply Chain Models. [8]

Q2) a) “Customer service is the output of logistic and supply chain

management and It is key indicator for each of the major drivers of

supply chain performance” Justify. [8]
b) What are the problems that can arises when each stage of supply chain

focuses solely on its own profits when making decisions? [8]

Q3) a) What are different Logistics Functions? Explain the role of each function

in  detail. [8]
b) Explain with examples the various factors that influence network design

decisions. [8]

Q4) Write short notes on (any three) : [18]
a) Efficient versus responsive supply chains.

b) Customer relationship management.

c) The Bullwhip Effect.

d) Just-in-time strategy.
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SECTION - II

Q5) a) What are major considerations in material handling system design for

warehouse? [8]

b) What is a transportation management system? Explain planning and

optimization activities involved in transportation management system.

[8]

Q6) a) Explain with example the impact of quantity discount on lot size and

cycle inventory. [8]

b) How P and Q system of inventory control works? Explain with

example. [8]

Q7) a) Explain Enterprise System Architecture in detail. [8]

b) Are manufactures better candidates for IT enablement than service

organization? Why or Why not? [8]

Q8) Write short notes on (any three) : [18]

a) Economic order quantity.

b) Hub and Spoke model of distribution.

c) Warehouse operating principles.

d) Milk Round System (MRS).
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[Total No. of Pages : 2
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4165] - 639
M.E. (E&TC) (VLSI Embedded System)

NANOTECHNOLOGY
 (2008 Course) (Elective - I(b)) (Sem. - I)

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

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

SECTION - I

Q1) a) Discuss the mechanical and electrical properties of nano material. [8]

b) Compare and contrast PVD Vs CVD. [8]

Q2) a) Explain different methods for producing carbon nano particles? Which

is method is widely used? [8]

b) Define nano composite and classify nano composite. [8]

Q3) a) Explain why proteins called machines of biology. [8]

b) Consider a hard wall model of a cubical metal quantum dot having

side length L = 3nm. What is the energy of transition from the (1, 1, 1)

state to the (2, 2, 1) state? [8]

Q4) Explain :

a) Uncertainty in energy of an electron. [6]

b) Quantum dots. [6]

c) Nano crystals. [6]
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SECTION - II

Q5) a) Justify, why silicon is ideal for Micro-MEMS. [8]

b) Calculate the energy level of quantum dot in the form of cube 5nm on

a side. Assume zero potential energy in the dot, and infinite high

potential bounding the dot. Assume that m* = 0.045 m
e
 in the dot

material. [8]

Q6) a) Explain mechanical milling process for synthesis of nano particle. [8]

b) Explain the working of SPM. What care one need to take to achieve

very high resolution using SPM? [8]

Q7) a) Explain working of MEMS gyroscope with neat sketch. [8]

b) Define the term molecular recognition and give its significance. [8]

Q8) a) Discuss and compare proximity contact and projection method used

to pattern a substrate. [8]

b) What is radius of (19, 0) carbon nanotube? Repeat for (10, 10) nanotube.

Consider an (n, 0) zigzag carbon nanotube that has radius 0.3523 nm.

What is value of index n? [10]
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 3

[4165] - 756
M.E. (Computer Engineering)

INTERNET ROUTING DESIGN
 (2008 Course) (Elective - I(c)) (Sem. - I)

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

1) Answer any three questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain in detail the IP protocol stack architecture and its relation to
the OSI reference model. Discuss the protocol layering in IP architecture.

[8]
b) Consider the topology in the following figure [8]

Determine the widest paths from node 6 to all other nodes using widest
path algorithm (Dijkstra based). [The numbers listed next to the links

are assumed to be bandwidth].

Q2) a) What are the different OSPF packet types? Explain the format for
database distribution packet. Consider a five-router OSPF network.
How many entries will be in the routing table at each router? How
does route redistribution happen between OSPF and EIGRP. [8]

b) How the path selection process and aggregation and dissemination is
carried out in BGP? Explain in brief. [8]
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Q3) Consider a fully connected of node network. [16]
a) If a distance vector protocol is used, determine how long it will take

for all nodes to have the same routing information if updates are done
every 10 sec.

b) If a link state protocol is used, how long will it take before every node
has the identical link - state database if flooding is done every 5 sec.
Determine how many link-state messages in total are flooded till the
time when all nodes have the identical database.

Q4) a) Explain shared forwarding engine router architecture with neat diagram.
How is it different than shared nothing architecture? [6]

b) Discuss the role of Ases (Autonomous systems) and BGP in routing.
Describe the current architectural view of the Internet. How Ases are
related to ISPs? [8]

c) What are the basic functions of a router? Discuss the various types of

the router. [4]

SECTION - II

Q5) a) Construct the Lulea compressed trie data structure for the prefixes in

the following table. [8]

Prefix label Prefix

P1 0*

P2 00001*

P3 001*

P4 1*

P5 1000*

P6 1001*

P7 1010*

P8 1011*

P9 111*

How searching is done in Lulea compressed trie?
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b) For the rules shown in the following table, construct a hierarchical trie.
What is the best matching rule for a packet with F1 = 0011 and
F2 = 0011? How many memory accesses are required? [8]

A two-field classifier

Rule F1 F2

R1 0* 10*

R2 0* 01*

R3 0* 1*

R4 00* 1*

R5 00* 11*

R6 10* 1*

R7 11* 00*

R8 * 00*

Q6) a) Describe and compare QOSPF and PNNI routing protocols for QOS
routing. [8]

b) What are the various QOS attributes? For QOS routing, it is more
appropriate to perform a routing computation periodically than on a
per-call-basis and build a routing table. Justify. [8]

Q7) a) Discuss where and how MPLS. based IP/MPLS traffic engineering is
different from “pure” IP traffic engineering. [8]

b) How the network flow modeling approach is used for LSP path
determination in VPN traffic engineering? Explain with suitable
examples. [8]

Q8) Write short notes on any three of the following : [18]
a) PSTN call routing managed IP approach.
b) Routing/traffic engineering for voice over MPLS.
c) Network algorithms and algorithmics.

d) Network management and network topology architecture.
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4165] - 149
M.E. (Electronics / E&TC)

(Common to DSD and Microwave)
MICROELECTRONICS

 (2002 Course)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Assume suitable data, if necessary.

SECTION - I

Q1) a) What is Domino Logic? Explain operation of Domino and Gate. [8]

b) Write VHDL code for mod-10 synchronous counter. [8]

Q2) With the help of suitable diagram explain the regions of CMOS Inverter

discuss in detail device state in each region and corresponding VI

characteristics . What is the effect of Bn/Bp ratio on transfer characteristics.[16]

Q3) a) What is mean by transistor sizing? Derive the relationship between

width of n & p banks of MOSFET. [8]

b) Design a moore machine (synchronous) to detect over lapped 1101

sequence. [8]

Q4) Write short notes on : [18]

a) Different styles of VHDL modeling.

b) Programmable devices.

c) Advance tools used in VLSI.
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SECTION - II

Q5) a) What is transmission gate? How it works? Explain in detail applization

of transmission gates. [8]

b) Draw and explain about FPGA. [8]

Q6) a) What is mean by Power, Area and bandwidth optimazation in VLSI

circuit, explain the techniques in short. [9]

b) Draw a transistor schematic of two input NOR gate and its stick diagram.

[7]

Q7) a) Draw and explain about the boundary scan, JTAG & their standards.

[8]

b) What is clock skew? Explain the task of clock distribution? Give the

details about the physical clocking networks. [8]

Q8) Write short notes on : [18]

a) Subsystem design principal.

b) Test Bench, their types & utility.

c) Merits of multicontext FPGA.
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[4165] - 807
M.E. (Chemical)

PROCESS OPTIMIZATION
(Sem. - II) (2008 Course) (Elective - IV (b))

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

1) Solve any three questions from each section.
2) Figures to the right indicate full marks.

SECTION - I

Q1) Minimize f(x) = x3 + (9/(2+x)) + (1/(3+x2)). Use Fibonacci Search Method.
Write complete algorithm for this method and demonstrate at least 3 steps
towards finding optimized solution for the above function. Do not try to
solve it completely. [17]

Q2) Minimize f(x) = 10x5 – 2x4 + 5x + 40 in the interval [-8 8]. Use Secant
Method. Write complete algorithm for this method and demonstrate at least
3 steps towards finding optimized solution for the above function. [17]

Q3) A typical plug flow reactor is an example of a set of ordinary and partial
differential equations. The typical constraints on such a problem are of
physical type based on dimensions of units, of system type based on the
physicochemical considerations. Considering above, construct a problem
around a plug flow reactor and identify the objective function, constraints.
Also discuss the strategy to get optimized solution out of it. [16]

Q4) Write short notes (any Three) : [16]
a) Gradient based search.
b) Concavity Vs Convexity of a function.
c) Parameters used in reactor optimization.
d) Nonlinear constraints.
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SECTION - II

Q5) Minimize f(x) = (x
1
 – 8)2 + x

2
2

Subject to linear constraints

x
1
 ≥ 0, x

2
 ≥ (–10),   7 – 2x

1
 – x

2
 ≥ 0,   24 – 3x

1
 – 2x

2
 ≤ 0 [17]

Q6) State various conditions of definiteness of a function using Hessian matrix.

Find whether the following function is strictly convex / strictly concave.

f(x) = 2x1
2 + 5x1x2 + 12x1 + 13x2 – 4x2

2 + 9 [17]

Q7) A distillation column has available two feed streams that have the yields

shown in the table. Because of equipment and storage limitations, production

of butane, toluene and hexane must be limited as shown in the table. The

profit on processing feed no. 1 is Rs. 25/ton and on feed no. 2 it is Rs. 15/

ton. Find the approximate optimum daily feed rates of the two feeds to the

distillation column. [16]

Volume percent yield Maximum allowable rate,

Feed no. 1 Feed no. 2 tons/day

Butane 55 35 3500

Toluene 25 48 2900

Hexane 20 17 8000

Q8) Write short notes (any Three) : [16]

a) Genetic Algorithms.

b) Sufficient Conditions.

c) Weighted parameters.

d) Langrange’s Multipliers.
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[4165] - 808
M.E. (Chemical)

FUEL CELL TECHNOLOGY
 (2008 Course) (Sem. - II) (Elective - IV(C))

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

1) Solve any three questions from each section.
2) Figures to the right indicate full marks.

SECTION - I

Q1) Derive Tafel equation relating overpotential in a fuel cell to the current

generated in the external circuit, from first principles. [17]

Q2) Explain in details the principle on which a fuel cell is designed. Give details

of general electrode reactions and emf generated in such a cell. [17]

Q3) a) Calculate the current in amperes required to liberate silver completely

from a solution containing 7.5 × 10-3 kg of AgNO
3
 in one hour.

(E.C.E. of Ag = 1.118 × 10-3 kg/C, Atomic Mass of Ag = 108,

N = 14, O = 16). [8]

b) Describe the construction and working of polymer electrolyte

membrane fuel cell. [8]

Q4) Write short notes on any Three : [16]

a) Electrolyte conductivity.

b) Faraday’s Law.

c) Helmholtz plane.

d) Application of Fick’s Law in Electrochemistry.
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SECTION - II

Q5) Describe improvements in the fuel cell performance of present day hydrogen

& oxygen based fuel cell over coal derived fuel gas based fuel cell at

premature stages of development of fuel cells. [17]

Q6) Describe completely the mechanism of current generation around electrode

by oxidation reduction reaction phenomena. Explain with the help of a

proper diagram. Also write down the mathematical model equations at every

step in the mechanism. [17]

Q7) What are various applications of fuel cells? What are the problems in

commercializing them for onshore applications? [16]

Q8) Write short notes on any Three : [16]

a) Rotating Disc Electrode.

b) Ohmic Polarization.

c) Nernst Equation for single electrode potential.

d) Half Cell Potential.
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[4165] - 808-A
M.E. (Chemical)

INDUSTRIAL POLLUTION CONTROL
 (2008 Course) (Elective - IV (d)) (Sem. - II)

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

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

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

SECTION - I

Q1) a) Sulphur dioxide is emmitted through a stack 50m high and 2m diameter

at the exit at a temperature of 120°C. With a velocity of 10 m/s. The

sulphur dioxide emission rate is 200 g/s. Show how the ground level

concentration at a downwind distance of 1 km varies with wind speed

for stability category D when the pressure is 1000 m bar and the ambient

temperature is 25°C. The constants are A = 0.13, B = 0.105, P = 0.827.

[10]
b) Explain various types of plame behavior with neat sketches. [8]

Q2) a) Explain various air pollution control methods. [8]
b) A cylindrical electro static precipitater of 0.3m dia is used for separating

pulverized coal fly ash particles 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 precipitater

for obtaining collection efficiency of 99.90%. What percent 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) A settling test was conducted in a 40 cm high cylindrical jar. The

following data was obtained.

Interface height cm 40 22 14 11 10 9 8.5

Time, min 0 5 10 15 20 25 30

The initial concentration of solids was 3000 mg/lit. Determine the

thickner area if an under flow concentration of 20,000 mg/lit is desired.

The sludge is to be settled in a continuous flow unit operated at a rate

of 0.03 m3/s. [10]
b) Explain the phenomena of inversion. [6]

Q4) Explain in detail the environmental pollution caused by a fertilizer industry

and discuss the various methods and equipments which can be used for

controlling the pollution. [16]

SECTION - II

Q5) An activated sludge system is to be disigned for secondary treatment of

10,000 m3/d of municipal waste water. After primary clarification the BOD is

150 mg/L and it is desired to have not more than 5 mg/L of soluble BOD in

the effluent. A completely mixed reactor is to be used and pilot plant analysis

has established the following kinetic values Y = 0.50 kg/kg, K
d
 = 0.05 d–1.

Assuming an MLSS concentration of 3,000 mg/L and an underflow

concentration of 10,000 mg/L from the secondary clarifier, determine [16]
a) The volume of the reactor.

b) The mass and volume of solids that must be wasted each day.

c) The recycle ratio.

Q6) a) A municipal waste having a BOD
5
 of 200 mg/L is to be treated by two

stage trickling filters. The desired effluent quality is 25 mg/L of BOD5.

If both the filter depths are to be 6 ft and the recirculation ratio 2:1,

find the required filter diameters waste water temperature is 20°C. Flow

rate of effluent is 2M gal/day. E
1
 = E

2
. [12]

b) Explain the phenomena of bulking in activated sludge process. [6]
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Q7) a) Explain incineration and composting. [8]

b) Explain various processing techniques used in solid waste management.

[8]

Q8) a) Write a note on waste management hierarchy. [6]

b) Explain various methods of land filling. [10]
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[4165] - 669
M.E. (E&TC) (Signal Processing)

RADAR & SATELLITE SIGNAL PROCESSING
 (2008 Course) (Elective - IV (a)) (Sem. - II)

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

1) Q. 1 & Q.5 are compulsory.
2) Solve any two questions from Q.2, Q.3 & Q.4 for section - I.
3) Solve any two questions from Q.6, Q.7 & Q.8 for section - II.
4) Answers to the two sections should be written in separate books.
5) Neat diagrams must be drawn wherever necessary.
6) Figures to the right indicate full marks.
7) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain the basic principles of a radar system with neat block diagram.
Give the limitations and applications of radars. [6]

b) Derive the radar range equation? Explain the factors that affect the
maximum range of radar. [8]

c) Use the radar range to determine the required transmitted power for the
TRACS radar given : [4]
S

min
 = 10-13 watts, G = 2000, λ = 0.23m, PRF = 524 & σ = 2.0 m2.

Q2) a) Explain with neat block diagram the working principle of Moving
Target Indicator (MTI) radar. Also explain the concept of Blind speeds.

[8]
b) A MTI radar operates at 8 GHz with a PRF of 950 pps. Calculate the

lowest three blind speeds of this radar. [4]
c) Explain the concept of Doppler effect associated with moving targets

with mathematical relevance. [4]

Q3) a) With respect to Pulsed Doppler radar explain the following : [6]
i) Correlation ii) Convolution

b) Explain the concept of “Digital filtering”. [6]
c) Differentiate between Continuous Wave & Pulsed radar systems. [4]
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Q4) Write short notes on : [16]
a) Radar antennas.
b) Radar Clutter.
c) Secondary radar system.
d) Radar tracking.

SECTION - II

Q5) a) With respect to satellite communication explain the following multiple

access techniques : [8]
i) SDMA ii) Random Access

b) Orbital measurements for italian satellite SIRIO is as follows : [10]
Semimajor axis = 42, 167.911 km; Eccentricity = 0.00033;

Mean Anmaly = 28.3866°. Assume μ = 398,600.5 km2/sec2

Determine :

i) The orbital period in hours, mins & secs.

ii) The mean orbital angular velocity in rad/sec.

iii) The max. & min. distance of the spacecraft from the centre of the

earth during each orbital revolution.

iv) The time of next perigee passage after 00:00:00.

Q6) a) Comment on various interferances and noise sources in satellite

communication system. [6]

b) A satellite in geostationary orbit serves an elliptical zone on earth’s

surface. The major & minor axis of ellipse subtends angles of 3.6° and

2.4° at the satellite. The satellite has separate antennas for uplink and

downlink operating at frequencies 14.1 GHz & 11.5 GHz respectively.

Assume antennas are having rectangular aperatures : [6]

i) Estimate dimension of antenna when the 3dB points of antenna

beams in the principle plane lies at the edges of the coverage zone.

ii) Estimate the gain of each antenna.

c) Enlist the advantages and limitations for the satellite communication

systems. [4]
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Q7) a) Explain with neat block diagram & relevant waveforms Minimum

Shift Keying (MSK). [8]

b) Obtain the error probabilities for BPSK & QPSK. Comment on the

results. [8]

Q8) Write short notes on : [16]

a) Satellite Orbits.

b) Quadrature Phase Shift Keying (QPSK).

c) ALOHA forms of RMA.

d) Digital transmission of Analog signals.
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