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[4760] - 107
M.E. (Mechaical - Heat Power Engg.)

ADVANCED HEAT TRANSFER
(2008 Pattern)
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[4760]-1005
 M.E. (Civil) (Construction Management)

CONSTRUCTION CONTRACTS ADMINISTRATION
AND MANAGEMENT
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P4383

Q1) a) Compare & contrast between Lump Sum, Cost plus & EPC contracts
giving suitable examples. [6]

b) Define contract as per ICA 1872 and explain the various conditions
necessary for the formation of valid contract? [4]

Q2) a) State the circumstances under which the lowest tender is rejected? [5]

b) Enlist the different documents required for preparation of Tender? [5]

Q3) a) Explain the formation of the DRB & explain how many members gets
replaced in case of necessity? [3]

b) Draft various pre-qualification necessary to execute a Thermal Power
Plant of worth of 2000 crores to be completed in 3 calender year.
Assume suitable data as required. [7]

SEAT No. :
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Q4) Write a brief meaning / Provision for following under FIDIC conditions-
RED BOOK. [10]

a) Tests on completion & Tests after completion

b) Employer's personnel & Contractor's personnel

c) Provisional sum work & Day work schedule

d) Force Majeure

Q5) a) Discuss the advantages of DRB over dispute resolution mechanism.[5]

b) Explain "Breach of Contract" and its subsequent consequences as
formulated in the ICA (1872) based on various sections? [5]

Q6) a) Discuss "Institutionalized Arbitration" and explain its advantages over
conventional arbitration? [6]

b) Define-Arbitration in context with Tender. State its purposes. [4]

Q7) a) Describe the clauses of escalation of cost: [6]

i) Escalation formula for material cost

ii) Escalation formula for Labour cost

b) Explain in detail-Subletting of contract? [4]

Q8) a) Write a short note on-Conciliation related to contract. [5]

b) Explain in detail - Defect Liability Period. [5]
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Q1) a) Explain the importance of measurement of ground water level during
subsoil exploration program and discuss the test procedure to determine
GWT on field. [4]

b) Explain the criteria for spacing and depth of bores used in subsoil
exploration program. [6]

Q2) a) Write a detailed note on subsoil exploration report covering the aspect
of importance, contents and attachments. [4]

b) Following data is collected in cone penetration test on the field. [6]
i) Ground water table is located at 3m depth below ground surface
ii) The unit weight of soil is above and below the ground water is

17.8kN/m3 and 19.6 kN/m3 respectively.
iii) The cone penetration resistance at depth of 9m is 0.82 M/m2

Determine the undrained cohesion,Cu.

Q3) a) A square footing of size 1.5m  × 1.5m is to be constructed in a sandy
soil having γ = 18 KN/m3, C = 0 and φ ' = 30°. The footing is proposed
to be located at a death of 0.9m. Assume that the one - way load
eccentricity e=0.15m. Determine the ultimate load, Q

ult
. [6]

b) Enlist the various types of bearing capacity of failures and explain any
one in detail. [4]

SEAT No. :
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Q4) a) Write a note on Approximate flexible method for raft foundation design.
[4]

b) A raft foundation with dimension 12m × 10m is to be constructed
over sand deposit. The depth of foundation is 2m and allowable
settlement is 25mm. Calculate the allowable bearing capacity of raft
foundation considering corrected average penetration number is 10.[6]

Q5) a) With help of sketch explain the procedure of construction of cantilever
sheet pile in sandy soil. [5]

b) Enlist the various types of anchors. Explain any one with help of neat
sketch. [5]

Q6) a) Determine the Ultimate point load for a pile having length 16m and
410mm × 410mm cross section area. The pile is fully embedded in
sand for which  γ = 17kN/m3, φ ' = 30°. [6]

b) Write a detailed note on pile load test. [4]

Q7) a) Explain the stability condition of a cellular cofferdam under the partial
submergence condition. [5]

b) A cellular cofferdam is founded over a rock. The cofferdam has a total
height of 18.3m. The cell is filled with dry gravel with γ = 17kN/m3,

φ ' = 30°. To the upstream side there is soil berm at bottom for a height

of 6m. The upstream berm soil has γ
sub

 = 8.8kN/m3, φ = 25°. On the
upstream berm water stands for rest of the height. To the downstream
side support berm of soil is up to 1.5m height and having soil properties
γ = 14.4 kN/m3, φ = 28° and passive resistance F = 2. Draw the sketch
of cofferdam and calculate total pressure, moment, B

min
 for no

overturning. [5]

Q8) a) Draw the sketch and Explain the various components of well
foundation. [5]

b) Explain the procedure of sinking of well. [5]
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[4760] - 1023
M.E. (Civil) (Hydraulics Engg.)

Open Channel Hydraulics
(2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50

Instructions to the candidates:
1) Answer any five questions
2) Neat diagrams must be drawn wherever necessary
3) Figures to the right indicate full marks
4) Use of logarithms tables, slide rule, electronics pocket calculator is allowed
5) Assume suitable data if necessary

P4108

Q1) a) Derive analytical condition of critical flow using specific force concept
keeping the discharge constant [4]

b) Derive relation between sequent depths for hydraulic jump occurring on
sloping floor [6]

Q2) a) Show that maximum velocity in a circular channel occurs when y/D = 0.81[6]
b) Write a short note on hydraulic jump at an abrupt rise in the channel [4]

Q3) a) Draw water surface profiles for gradually varied flow occurring on [4]
i) Milder slope flows a mild slope
ii) steeper slope follows a steep slope

b) A rectangular channel has a bed width of 6 m, slope S0= 0.0004, Manning’s
n = 0.015 carries a discharge of 8.4 m3/s. At the end of the channel, the flow
emanates from the sluice gate. The depth of flow at vena contracta is 0.15m.
If a hydraulic jump is formed at a depth of 0.25m find the distance between
the toe of the jump and vena contracta. Use direct step method. Take two
steps. [6]

Q4) a) Flow in a 5 m wide rectangular channel drops in depth from 1 .7 m to
1.3 m in a length of l000m. If the bed slope is 0.001 find the theoretical
rate of  flow in the channel. Take n = 0.013 [6]

SEAT No. :
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b) Write a note on Graphical method for determining GVF profile length[4]

Q5) a) What is flood routing? Differentiate between hydraulic and hydrologic
flood routing, channel and reservoir routing [4]

b) A rectangular channel 1.5 m wide conveys a discharge of 1.17 m3/s at a
depth of 0.6 m. A uniformly discharging side weir with crest at 0.42 m
above the bed at the commencement of the side weir is proposed to
divert the flow of 0.3 m3/s laterally. Design the length of the side weir.[6]

Q6) a) Route the following flood through a reach of K = 8 h and x = 0.25.
At t = 0 the outflow discharge is 8 m3/s. [6]

Time (h) 0 4 8 12 16 20 24 28
Inflow m3/s 8 16 30 30 25 20 15 10

b) Write a short note on classification spatially varied flow. [4]

Q7) a) A rectangular channel  4 m wide carries a discharge of 12 m3/s at a depth
of 2 m. Calculate the height and velocity of surge produced when the
flow is suddenly stopped completely by the full closure of a sluice gate
at the down stream gate [6]

b) What is dam break problem? Is it a positive surge or negative surge?
Write the basic differential equation for solving the dam break problem.[4]

Q8) a) Derive dynamic equation for gradually varied unsteady flow [4]
b) What is solitary wave? Derive equation for celerity of a solitary wave.[6]
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[4760] - 103
M.E. (Mechanical) (Heat Power)

INTERNAL  COMBUSTION  ENGINES
(2008 Pattern)

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.

P4305

SECTION - I

Q1) a) Design bore and stroke of six cylinder, four stroke SI engine for CR 6,
bp 312kW N 2500 rpm , stroke = 1.25 bore, mechanical efficiency
= 0.82 ; imep = 10 bar; relative efficiency = 0.5 ; CV = 43962 kJ/kg.

Also calculate the fuel consumption in kg/min & kg/kWh [8]

b) Name various methods to find frictional power & explain morse test. [8]

Q2) a) A single cylinder 4S CI engine running at 350 rpm develop 26.5kW BP.
The fuel contains 85% carbon and 15% of hydrogen by weight. The
mechanical and brake thermal efficiency is 86% and 30% respectively.
The atmospheric air temperature is 20°C and pressure is 1 bar. The
engine uses 25% of excess air and volumetric efficiency is 82%. Determine
the bore diameter and stroke of engine if bore to stroke ratio is 1:2 and
CV of fuel is 43960 kJ/kg of fuel. [8]

b) Enlist the various material use for cylinder head, spark plug, gaskets,
cylinder block, piston ,piston rings, gudgeon pin ,connecting rod,
crankshaft. [8]

P.T.O.
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Q3) a) Explain MPFI and GDI system for SI Engine. [8]
b) Write short note on electronic control system. [8]

Q4) a) Explain the instruments for measuring the following invisible emission.[10]
i) Oxides of nitrogen.
ii) Carbon monoxide.
Write their approximate values for SI engine.

b) Explain the different methods of improving engine performance. [8]
SECTION - II

Q5) a) Explain any five reasons for HC emissions in the exhaust of an automobile.
[8]

b) Fuel injection systems are replacing carburetors in automobile spark
ignition engines. Explain major advantages and any disadvantages of fuel
metering with fuel injection relative to carburetion. [8]

Q6) a) Explain application of simulation technique for engine design. [8]
b) What are the causes of particulates generation? How are they controlled?

[8]

Q7) Discuss the effect of speed on the following parameters of CI engines. [16]
a) Mechanical and Brake thermal efficiency.
b) BMEP and BSFC.
c) Brake torque of engine.

Q8) Write short note on (any three) : [18]
a) Oxides of nitrogen
b) Catalytic convertors.
c) EGR
d) Principles of combustion chamber designing for petrol engines.
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[4760] - 1032
M.E. (Civil) (Structures) (Semester - II)

FINITE ELEMENT METHOD
(2013 Pattern) (Credit System)

Time : 3 Hours] [Maximum Marks : 50

Instructions to the candidates:

1) Answer any Five from Eight questions.

2) Neat sketches must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of non-programmable calculator.

5) Assume suitable data, if necessary.

P4112

Q1) a) Explain approximate methods of solution. [4]
b) Explain physical significance of variational approach when applied to

cantilever beam loaded with UDL along its span. [6]

Q2) a) Explain the displacement model for 2D triangular element using polynomial
function. [4]

b) Derive the linear model for triangular element in terms of interpolation
function. [6]

Q3) a) Derive shape function for first order rectangular element. [4]
b) Derive stiffness vector for constant stain triangle using variational principle.[6]

Q4) a) Derive shape function using natural coordinates for one dimensional bar
element. [4]

b) Derive shape function using natural coordinates for beam element. [6]

SEAT No. :
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Q5) a) Explain axisymmetric problem with suitable example. [3]
b) A prismatic stepped bar is made of steel and Brass. Each portion being

200 mm long.Both, steel and brass ends of the bar are welded to machine
part. The junction of steel and brass portion is subjected to axial force
of 2000N, compressing brass. as shown in Fig 1.
Find the reactions at welded ends. Also find nodal displacement for the
stepped bar. Est = 200 Gpa, EBr =100 Gpa , μst = 0.29, μbr = 0.25. [7]

Q6) a) Explain rectangular plate element with 12 DOF. [5]
b) Explain compatibility conditions for 12 DOF plate element. [5]

Q7) a) Sketch various 2D and 3D isoparametric elements, state its application
with suitable engineering example. [6]

b) Explain Bogner fox element. [4]

Q8) a) Explain shape function for geometry for a typical curved shell element.[5]
b) Write the strain Displacement Matrix for the curved shell element. [5]

200 mm
200 mm

Fig. - 1
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[4760]-1033
M.E. (Civil - Structures)

 THEORY OF PLATES AND SHELLS
(2013 Pattern) (Semester - II)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any five questions from the following.
2) Answers should be written in one answer books.
3) Figures to the right indicate full marks.
4) Neat diagrams should be drawn wherever necessary.
5) If necessary, assume suitable data.
6) Use of nonprogrammable electronic pocket calculator is allowed.
7) Use of Cell phone is prohibited in examination hall.

P4603

Q1) a) Differentiate clearly difference between thin and thick plate. [4]
b) A rectangular plate of size a × b with four edges simply supported

carries a central concentrated load P. Derive the expression for the
deflection of the plate using Navier’s method. [6]

Q2) a) Derive an expression for the flexural rigidity of plate.  [3]
b) Derive 4th order differential equation for a thin plate in Cartesian coordinate

with usual notation. [7]

Q3) a) Explain in brief shear deformation theories for analysis of plates. [5]
b) Derive an expression for maximum deflection of the rectangular plate

subjected to two equal and opposite couple applied at the ends by Lavy’s
method. [5]

Q4) a) Find transverse deflection w for the simply supported circular plate of
radius a subjected to central point load P. [5]

b) Derive governing differential equation for circular plate under axisymmetric
loading from first principle. [5]

P.T.O.
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Q5) a) State the advantage and disadvantage of shell structures compared to
plates. [4]

b) Derive expression for the strains εx and εy at a point due to the bending
and membrane action in a shell. Hence obtain expression for the stress
resultants in terms of strains. [6]

Q6) A horizontal cylindrical shell with closed ends is filled with liquid of density γ
and is simply supported at ends. Derive expression for stress resultants
Nx, Nφ and Nxφ for meridianal angle φ in the shell. [10]

Q7) a) Explain in brief beam and arch analysis of cylindrical shell with suitable
example. [6]

b) State the assumption made in Finsterwalder bending theory of cylindrical
shell and hence states the equation of equilibrium. [4]

Q8) a) State and explain the assumption and advantage of Lundgren’s beam
theory in brief. [4]

b) Explain in brief application of membrane theory to cylindrical roof shells
and hence derive expression for Nx, Nφ  and Nxφ. [6]
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Total No. of Questions : 8]

[Total No. of Pages : 4

[4760] - 104
M.E. (Mechanical) (Heat Power Engineering)

ADVANCED AIR CONDITIONING, HEATING  AND
VENTIL ATION

(2008 Pattern) (Elective - 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, if necessary and mention it clearly.

P4306

SECTION - I
Q1) a) In an air conditioning system, it is required to maintain air at 31°C DBT

and 70% RH by heating and humidifying air prevailing at 18°C DBT and
40 % RH.Explain the various processes which can be used for attaining
above conditions. Recommend the most suitable one. [8]

b) What is effective temperature? Explain the significance in the design of
the air conditioning system. [8]

Q2) a) With neat diagram explain indirect and direct evaporative cooling. [8]
b) Explain all water systems with its merits and demerits over other types of

systems. [8]

Q3) a) In a cooling application moist air enters a refrigeration coil at a rate of
100 kg of dry air per minute at 35°C and 50% RH. The ADP of the coil
is 5°C and bypass factor is 0. 15. Determine the outlet state of the moist
air and cooling capacity of coil in TR. [6]

P.T.O.
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b) A minitheater having audience capacity of 50 has the data related to air
conditioning system as follows.

Inside conditions: 24°C, 50% RH

Outside conditions: 38°C, 60% RH

Sensible and latent heat gain from passengers = 110W & 130W
respectively.

Sensible load from other sources = 2500 W

Assume 20% fresh air is used. The bypass factor of cooling coil is 0.2.
With appropriate assumptions of other cooling loads, determine ADP,
Cooling coil capacity, Supply air conditions, and quantity of dehumidified
air. [10]

Q4) A computer laboratory is to be air conditioned. Related data collected is as
follows: [18]

Outdoor design conditions = 42°C DBT & 24°C WBT

Indoor design conditions = 22 °C DBT & 50 % RH

Occupancy = 35 nos.

Ventilation requirement = 0.25 cmm/person

Infiltration = 5 cmm

Sensible heat from occupants = 70 W/person

Latent heat from occupants = 100 W/person

Heat gain through wall = 8 kW

Heat gain through roof = 6 kW

Heat gain through glass panel = 2 kW

No. of fluorescent tube lights = 30 of 40W each

No.of PCs = 25 of 300W

No. of printers = 3 of 500W

Miscellaneous load = 2 kW sensible, 0.8 kW latent

Determine: RSHF, ESHF, Capacity of plant in TR, quantity of waterrequired
& the condition of water supplied to the air washer.
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Assume that the equal quantities of ventilation and recirculated air are mixed.
The mixture is then adiabatically cooled in an air washer having 85% efficiency.
The air is further cooled & dehumidified by passing over a cooling coil having
bypass factor 0.14.

SECTION - II
Q5) a) With suitable example explain equal friction method of duct design. How

circular duct is converted in equivalent rectangular duct? [12]
b) Write short note on: Duct materials an insulations. [6]

Q6) a) What are various types of filters used in an air conditioning systems?
Explain HEPA filter in detail. [8]

b) Explain the variable air volume (VAV) all air system with neat sketch. [8]

Q7) a) Explain the working of year round air conditioning system with neat
schematic. [8]

b) With neat diagram explain the working of thermostat and humidistat. [8]

Q8) Write short notes on : [18]

a) Laminar flow clean rooms

b) Sound control in air condition systems

c) Comfort chart
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[4760]-1041
 M.E. (Civil) (Env.Engg.)

INDUSTRIAL WASTE WATER TREATMENT &
MANAGEMENT
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Q1) Explain with suitable examples how prevention helps to control the Industrial
pollution. [10]

Q2) Discuss the criteria for selection of aerobic and anaerobic treatment methods.
[10]

Q3) Draw the flowsheet and explain nitrification and denitrification process of
waste water treatment. [10]

Q4) Write a note on:

membrane technologies for waste water treament. [10]

Q5) Explain pulp and paper Industry with reference to following. [10]

a) Manufacturing process & sources of w/w generation

b) Treatment options

SEAT No. :
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Q6) Explain the tannery Industry with reference to following. [10]

a) Characterstics and composition of w/w.

b) Treatment and disposal of w/w.

Q7) Discuss the operation and maintenance problems of CETP. [10]

Q8) Draw the flow sheet of petroleum refinary waste water treatment plant.
Explain the design criteria of each treatment unit. [10]

���
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[4760]-1042
M.E. (Civil) (Environmental)

 AIR POLLUTION AND CONTROL
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Solve any five questions.
2) Figures to the right indicate full marks.
3) Draw neat figures wherever necessary.
4) Assume necessary data.
5) Use of scientific calculators is allowed.

P4605

Q1) a) List some of the main air pollutants and its probable sources in a city like
Pune. [5]

b) Coal containing 5% sulphur leaves 10% ash after combustion. Ash itself
contain 2% sulphur. If a power plant burns 5 tons of coal per hur, what
will be amount of SO2 emitted in kg/hr? [5]

Q2) a) How do inversions, mixing heights and lapse rate influence the ambient
air quality? Illustrate with diagrams.  [5]

b) On a clear summer day CO2 is being emitted to the atmosphere (1 bar
pressure) from an 80 m high industrial chimney with 0.25 m internal
diameter. Wind speed at 10 m height from the ground is 4 m/s. Calculate
the effective stack height. Assume p (wind power exponent) = 0.15 and
stability category B. The stack gas velocity is 8 m/s and the temperature
of stack gas and ambient air at 80 m height are 50ºC and 25ºC, respectively.

[5]

Q3) a) Explain Gaussian equation to determine pollutant concentration. [5]
b) A power plant is emitting SO2 with exhaust rate of 127 g/s through a

stack that has effective height of 75 m. The atmospheric conditions are
moderately to slightly stable. The wind velocity at the top of the stack is
6 m/s. Determine the ground level concentration at a distance of 3 km
downwind at the centreline of the plume σy = 280 m and  σz = 170 m.[5]

P.T.O.
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Q4) a) Describe the principle and working of baghouse filter. [5]
b) An ESP is to be constructed to remove fly ash particles from stack

gases flowing at a flow rate of 10 m3/s. Analysis of a similar system
shows that drift velocity can be taken as w = 3.0 × 105 × dp, where dp is
particle diameter in μm and w is in m/s. Determine the plate area required
to collect particulate matter of 0.5 μm size with 99% efficiency. [5]

Q5) a) Write a short note on NOx control technology. [5]
b) Write a short note on desulfurization of flue gas. [5]

Q6) a) Briefly describe high volume sampler. [5]
b) Write a short note on ambient air quality standards. [5]

Q7) a) Explain the methods of control of air pollution from automobile. [5]

b) Explain sources and measurement of odour. [5]

Q8) a) Explain briefly the sources of indoor air pollution. [5]

b) Write a note on control of indoor air pollution. [5]
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P.T.O.

SECTION - I
Q1) a) Draw the general layout of thermal power plant and explain the working

of different circuits. [10]
b) Steam at 10 bar and 0.95 dry is available. Find the final dryness fraction

of steam for each of the following operations using steam table: [8]
i) 160 kJ of heat is removed per kg of steam at constant pressure.
ii) It is cooled at constant volume till its temperature falls to 1400C
iii) Steam expands isentropically in the steam turbine developing 200KJ

of work per kg of steam flow and pressure becomes 0.5bar.

Q2) a) What are the factors to be considered while selecting a site for
hydroelectric power plant? [8]

b) Nozzle of impulse stage turbine receives steam at 15 bar and 300  deg. C
and discharges it at 10 bar. The nozzle efficiency is 90 % and the nozzle
angle is 30 degrees. The blade speed is that required for maximum work
and entry of the steam is without shock. The blade exit angle is 5 degrees
less than the inlet blade angle. Blade friction factor is 0.9. Calculate the
power and efficiency. [8]

Total No. of Questions : 8]                        SEAT No. :

[Total No. of Pages : 3
[4760] - 105

M.E. (Mechanical - Heat Power)
CONVENTIONAL POWER PLANTS

(2008 Pattern) (Semester - I) (Elective - II)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Answer for the two sections should be written in separate answer book.
3) Neat Diagrams should be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of pocket calculator & different gas charts as applicable is allowed.
6) Assume suitable data if necessary.

P3783



2

Q3) a) Explain the Gas turbine power plant with neat sketch. Discuss the
advantages of gas turbine power plant. [8]

b) Draw the layout of Diesel power plant. [8]

Q4) a) What are the advantages of reheat cycle over simple ranking cycle? [8]

b) Explain significance of Co-generation and what are the different industries
which can benefit from Co-generation? [8]

SECTION - II

Q5) a) Explain use of Load curves in Power plants. [8]

b) Explain working of combined cycle gas power plant and derive expression
for overall efficiency of plant.  [8]

Q6) A steam boiler generates steam at 30bar, 3000 deg C at the rate of 2kg/s. This
steam is expanded isentropically in a turbine to a consider pressure of 0.05bar,
condensed at constant pressure and pumped back to boiler. [16]

a) Draw the schematic arrangement of the above plant and T-s diagram of
Rankine Cycle.

b) Find heat supplied in the boiler per hour

c) Determine the quality of steam after expansion.

d) What is the power generated by the turbine?

e) Estimate the Ranking efficiency considering pump work.

Q7) a) Explain the energy Scenario in India and possible road map for meeting
the increasing energy demand for future. Explain how the projection or
estimation of Power demand done for future energy needs. How the
increasing energy demand of India should be met for future.  [10]

b) What are the different instruments system used for normal operation
and safety of a power plant? [8]

[4760] - 105
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Q8) Write a short note on (any three) [16]

a) Ash handling in thermal power plant.

b) Nuclear waste disposal.

c) Cooling towers used in Power plants.

d) Fluidized bed combustion.

e) Pollution Control techniques.

[4760] - 105
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Advanced Heat Transfer
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Instructions to the candidates:

1) Answer five questions from following.
2) Draw diagrams wherever necessary.
3) Use of scientific calculator is allowed.
4) Assume suitable data where ever necessary.
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Q1) a) A 4-m-high and 6-m-wide wall consists of a long 18-cm 30-cm cross
section of horizontal bricks (k = 0.72 W/m . °C) separated by 3-cm-thick
plaster layers (k = 0.22 W/m °C). There are also 2-cm-thick plaster layers
on each side of the wall, and a 2- cm-thick rigid foam (k = 0.026W/m . °C)
on the inner side of the wall. The indoor and the outdoor temperatures are
22°C and-4°C, and the convection heat transfer coefficients on the inner
and the outer sides are h1 = 10W/m2 °C and  h2 = 20 W/m2 .°C, respectively.
Assuming one-dimensional heat transfer and disregarding radiation,
determine the rate of heat transfer through the wall. [5]

b) One- dimensional steady state conduction with uniform internal energy
generation occurs in a plane wall with a thickness of 50 mm and a constant
thermal conductivity of 5 W/m. K. For these conditions, the temperature
distribution has the form, T(x)= a+ bx+ cx2. The surface at x = 0 has a
temperature of T(o) = To= 120°C and experiences convection with a
fluid for which T∞ = 20°C and h = 500 W/m2.K. The surface at x= L is
well insulated. [5]
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i) Applying an overall energy balance to the wall, calculate the internal
energy generation rate qg.

ii) Determine the coefficients a, b, and c by applying the boundary
conditions to the prescribed temperature distribution.

Q2) a) Long aluminium wires of diameter 3 mm (ρ = 2702 kg/m3, Cp= 0.896 kJ/
kg °C, k= 236 W/m °C, and α =9.75 × 10–5 m2/s) are extruded at a
temperature of 350°C and exposed to atmospheric air at 30°C with a
heat transfer coefficient of 35 W/m2 °C. [5]
i) Determine how long it will take for the wire temperature to drop to

50°C.
ii) If the wire is extruded at a velocity of 10 m/min, determine how far

the wire travels extrusion by the time its temperature drops to 50°C.
What change in the cooling process would you propose to shorten
this distance?

iii) Assuming the aluminium wire leaves the extrusion room at 50°C,
determine the rate of heat transfer from the wire to the extrusion
room.

b) An ordinary egg can be approximated as a 5.5-cm diameter sphere whose
properties are roughly k =0.6 W/m.°C and α = 0.14 × 10–6 m2/s. The
egg is initially at a uniform temperature of 8°C and is dropped into boiling
water at 97°C.Taking the convection heat transfer coefficient to be
h = 1400 W/m2 °C, determine how long it will take for the center of the
egg to reach 70°C [5]

Q3) a) Air (k = 0.0284 W/mK) at a free stream temperature of 

T∞

 = 20°C is in
parallel flow over a flat plate of length L = 5 m and temperature
Ts= 90°C. However, obstacles placed in the flow intensify mixing with
increasing distance x from the leading edge, and the spatial variation of
temperatures measured in the boundary layer is correlated by an expression
of the form T(C) =  20 + 70 exp (-600xy), where x and y are in meters.
Determine and plot the manner in which the local convection coefficient h
varies with x. Evaluate the average convection coefficient for the plate.[5]

b) The electrically heated 0.6-m-high and 1.8-m-long windshield of a car is
subjected to parallel winds at 1 atm, 0°C, and 80 km/h. The electric
power consumption is observed to be 50 W when the exposed surface
temperature of the windshield is 4°C. Disregarding radiation and heat
transfer from the inner surface and using the momentum-heat transfer
analogy, determine drag force the wind exerts on the windshield. [5]
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Q4) a) Prove that for laminar flow through pipe under constant surface heat flux
condition, Nu=4.36. [5]

b) Air is to be cooled in the evaporator section of a refrigerator by passing
it over a bank of 0.8-cm-outer-diameter and 0.4-m-long tubes inside
which the refrigerant is evaporating at -20°C. Air approaches the tube
bank in the normal direction at 0°C and I atm with a mean velocity of
4 m/s. The tubes are arranged in-line with longitudinal and transverse
pitches of SL = ST = 1.5 cm. There are 30 rows in the flow direction with
15 tubes in each row. Determine
i) the refrigeration capacity of this system and
ii) and pressure drop across the tube bank. (Take f = 0.27, 

χ

 = 1)
k = 0.02326 W/m - k ρ = 1.316 kg/m3 Cp =1.006 kJ/kg-K Pr = 0.7375,
μ = 1 .705 × 10–5 kg/m-s Prs = Pr@Ts = 0.7408 [5]

Q5) a) Consider a 0.6 m × 0.6 m thin square plate in a room at 30°C. One side
of the plate is maintained at a temperature of 90°C, while the other side is
insulated, Determine the rate of heat transfer from the plate by natural
convection if the plate is
i) vertical,
ii) horizontal with hot surface facing up, and
iii) horizontal surface facing down. k = 0.028 W/m-K ρ = 1.316 kg/m3

Cp = 1.006 kJ/kg - K Pr = 0.72, μ = 1.705 × 10–5 kg/m-s [5]
b) The vertical 0.8-m-high, 2-m-wide double-pane window consists of two

sheets of glass separated by a 2-cm air gap at atmospheric pressure. If
the glass surface temperatures across the air gap are measured to be
12°C and 2°C, determine the rate of heat transfer through the window.
k = 0.024 W/m-K ρ = 1.316 kg/m3 Cp= 1.006 kJ/kg-K Pr = 0.7344,
V = 1.399 × 10–5 m2/s [5]
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Q6) a) Derive an expression for heat transfer coefficient for laminar film
condensation over vertical flat plate. [5]

b) To understand the burnout phenomenon. boiling experiments are
conducted in water at atmospheric pressure using an electrically heated
30-cm-long, 3-mm- diameter nickel plated horizontal wire. Determine
i) the critical heat flux and
ii) the temperature at the critical heat flux. Take Ccr= 0.136, Csf = 0.0060,

n = 1, k = 0.1362 W/m-K ρv = 0.1725 kg/m3 Cp =2471 J/kg - k
Pr = 0.7344, μ = 0.282 × 10–3 kg/m-s, ρ1 = 957.9 kg/m3.
σ = 0.0060. Pr = 9.72 [5]

Q7) a) Discuss various “View Factor Relations”. [5]
b) A thin aluminium sheet with an emissivity of 0.1 on both sides is placed

between two very large parallel plates that are maintained at uniform
temperatures T1 = 800 K and T2 = 500 K and have emissivities ε1 = 0.2
and ε2 = 0. 7, respectively. Determine the net rate of radiation heat transfer
between the two plates per unit surface area of the plates and compare
the result to that without the shield [5]
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Q1) The following information is related to a Laboratory application.

Outdoor design: 32°C DBT, 13 gms/kg of dry air

Indoor design: 24 °C DBT, 10 gms/kg of dry air

RSH = 35 kW, RLH = 19 kW, Ventilation air quantity: 71 m3/min. The
temperature difference between room air and supply air is 11°C maximum.

Find: i) ESHF, ii) ADP, iii) Reheat required with revised ESHF = 0.74,

iv) Supply air quantity, v) Grand total heat. [10]

Q2) a) Explain the significance of ventilation air. Give an example where

100% fresh air is used for air conditioning application. Explain the
procedure to calculate ventilation load. [6]

b) Explain the following related to IAQ: [4]

i) Environmental Tobacco Smoke

ii) Sick building syndrome

Total No. of Questions : 7]

[Total No. of Pages : 3
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M.E. (Part-II) (Mechanical-Heat Power Engg.)
AIR CONDITIONING TECHNOLOGY

(2013 Pattern)
Time :3  Hours] [Max. Marks :50
Instructions to the candidates:

1) Answer any 5 questions out of 7.

2) Draw Neat diagrams wherever necessary.

3) Use of Steam tables, p-h chart, Psychrometric chart and scientific calculator
is allowed.

4) Assume suitable data wherever necessary.

5) Figures to the right indicate full marks
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Q3) The following details are related to design of an air conditioning system:[10]

a) Sensible heat gain through glass, walls and roof= 10 kW,

b) Lighting load = 1.5 kW,

c) Occupancy load: Sensible = 3 kW, Latent = 2.5 kW

d) Infiltration air = 150 m3/hr,

e) Ventilation (Fresh) air = 13 m3/min

f) Indoor condition: 24°C DBT and 10 gms/kg of dry air

g) Outdoor condition: 43°C DBT and 17 gms/kg of dry air. Determine the
cooling capacity of the system and the dehumidified air quantity. Assume
bypass factor as 0.1 and ADP = 10 °C

Q4) a) Explain the significance of Fan curves? [2]

b) A centrifugal fan delivers 100 m3/min at Mumbai location. What will be
the air quantity delivered by the same fan at Hyderabad location?Justify
your answer. [2]

c) With suitable illustration (or example) explain the drawbacks of velocity
reduction method of duct design.  [6]

Q5) Compare between:  [10]

a) Air cooled VRV and Water cooled VRV

b) Displacement ventilation and VAV system

Q6) Write short note on:  [10]

a) Closed loop and open loop control systems

b) Selection of control systems
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Q 7) True or False. Justify your answers in maximum 5 sentences for each  case:[10]

a) For same DBT, Pune has lower WBT than Chennai

b) Centrifugal fan generates less static pressure than axial fan

c) During air conditioning load calculations, Solar heat gain coefficient
(SHGC) is a term which is applicable for Partition walls

d) Displacement ventilation is suitable for heating applications

e) Static Regain method of duct design is based on trial and error method

M  M  MM  M  MM  M  MM  M  MM  M  M
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M.E. (Mechanical) (Heat Power Engineering)
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[4760] - 1067
M.E. (Mechanical) (Design Engg.) (Semester - II)

ANALYSIS  AND  SYNTHESIS  OF  MECHANISMS
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

P4131

Q1) a) Explain the term ‘Mobility of a mechanism’. Find the mobility of the
linkages shown in Fig. 1 (a). Based on this, state whether the linkages
shown are mechanisms with 1 DOF. If not, make suitable changes. The
number of links should not be varied by more than 1. [5]

b) Explain the term ‘Kinematically Complex’ mechanism. Discuss the terms
with suitable examples [5]

i) low degree of complexity &

ii) high degree of complexity.

P.T.O.

SEAT No. :



[4760] - 1067 2

In the mechanism shown in the Fig.1 (b) below, ω2 = 10 rad/sec (CW)
(constant). Determine ω6 & α6. (Use method of Normal Accelerations.)
Given: O2A = 7.5 cm, AB = 5 cm, BC = 7.5 cm, O5C = 6.25 cm (and is
vertical), CD = 10 cm, BD = 5cm, O6D = 5cm, Angle O2AB = 110°,
Angle ABC = 115°, Angle = O6DB = 117°.

Q2) a) State the ‘Principle of Superposition’. Derive the equation of motion of
a mechanism based on energy considerations. [5]

b) What are ‘Elastic mechanisms’? Discuss the dynamic analysis of elastic
mechanism. [5]

Q3) a) What is ‘Inflection Circle? Discuss in details the method/construction to
locate ‘inflection circle’. [5]

b) Explain in brief following : [5]
i) Bobilliar Construction
ii) Hartmann Construction
iii) Forms of Euler - Savary equation

Q4) a) Define the term ‘Cubic of Stationary curvature’. Determine the cubic of
stationary curvature for plane motion equivalent to the rolling of a circle
along a fixed straight line. [5]

b) Discuss 3-position graphical synthesis of a 4-bar mechanism for body
guidance. Synthesize a 4-bar mechanism to guide a rod AB through the
three consecutive positions A1B1, A2B2 & A3B3 as shown in Fig.4(b).[5]



[4760] - 1067 3

Q5) a) Explain with suitable example - [5]
i) Motion generation
ii) Function generation
iii) Path generation

b) Discuss the term ‘mechanical error’. Explain the analysis of ‘mechanical
error’ & prove that the total mechanical error (εm) in the linkage is the
sum of the individual errors due to each of the parameters considered
separately. [5]

Q6) a) Derive ‘Freudenstein’s equation for planar 4-bar linkage. Explain the
algebraic synthesis of slider crank with 4- accuracy points using this
equation. [5]

b) Explain the method of algebraic synthesis using complex numbers for 4-
bar mechanism with 3- accuracy points. Using this method, determine
the link lengths of a 4-bar linkage that will in one of its position satisfy the
following specifications of angular velocity & angular acceleration. Length
of input link is to be unity. The subscript 1, 2, & 3 represent the input
link, the coupler & the output link respectively. Draw the mechanism &
comment on the resulting mechanism. (Use Complex number method.)[5]

Angular velocity Angular acceleration
ω1 = –10.00 rad/sec α1 = 0 rad/sec2

ω2 = 5 rad/sec α2 = 0 rad/sec2

ω2 = 0 rad/sec α2 = 86.6 rad/sec2



[4760] - 1067 4

Q7) a) Discuss Denavit-Hartenberg (D-H) parameters with their importance in
analysis of spatial mechanisms. Use D-H parameters to write a symbolic
equation for the following mechanisms. [5]

i) Planar 4R Mechanism

ii) Spherical 4R mechanism

b) Derive displacement equations for the 4R Spherical mechanism (Hooke’s
Joint) using matrix method. [5]
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[4760]-1071
M.E. (Mechanical) (Design Engineering)

 MECHANICAL MEASUREMENT AND CONTROL
(2013 Pattern) (Semester - III)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any Five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data, if necessary.

P4733

Q1) a) Explain different types of errors in measurement. [5]
b) Explain uncertainty in measurement system. [5]

Q2) a) Computer Karl Pearson coefficient of correlation from the following
data using 20 as mean for price, 70 as mean for demand. [6]
Price 14 16 17 18 19 20 21 22 23
Demand 84 78 70 75 66 67 62 58 60

b) Differentiate between regression and correlation analysis. [4]

Q3) a) Computer correlation coefficient from the data [7]
2 2N 10 x 350; y 310m, (x 32) 162, (y 32) 222,= ∑ = ∑ = ∑ − = ∑ − =

(x 35)(y 31) 92∑ − − =
b) What are the properties of regression coefficients. [3]

Q4) a) Explain the construction and working of ultrasonic flow meter. [6]
b) Explain the working of thermal conductivity gauge with a neat sketch.[4]

Q5) a) Explain with neat sketch, principle of working of capacitance level gauge.
[6]

b) How do you measure frequency and phase angle? [4]

P.T.O.
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Q6) a) Differentiate between time  domain and frequency domain based modelling
approach. [5]

b) Discuss the application of closed loop control system in automotive. [5]

Q7) a) Using Routh Horwitz criterion, find the stability of closed loop system
given below
C(s)/R(s) = (2s+1)/(s3+3s2+3s+1) [7]

b) Discuss the importance of Transient  response specifications w.r.t.
performance of control system. [3]

Q8) a) Discuss the advantages of PID controller. [5]

b) Explain frequency domain analysis using Bode plots. [5]
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[4760]-1090
 M.E. (Mechanical-Energy Engineering) (Semster - II)

ADVANCED HEAT TRANSFER
 (2013 Pattern)
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Q1) Derive the generalized heat conduction equation in cylindrical co-ordinates.
[10]

Q2) A long 20-cm-diameter cylindrical shaft made of stainless stell 304 (The
properties of stainless steel 304 at room temperature are k=14.9 W/m°C,
S=7900 kg/m3, Cp=477 j/kg°C, and α=3,95*10–6m2/s) comes out of an
oven at a uniform temperature of 600°C . The shaft is then allowed to cool
slowly in an environment chamber at 200°C with an average heat transfer
coefficient of h=80 W/m2°C. Determine the temperature at the center of the
shaft 45 min after the start of the cooling process. Also, determine the heat
transfer per unit length of the shaft during this time period. [10]

Q3) a) Draw velocity boundary layer and thermal boundary layer for flow
through tubes and flow over plate. [6]

b) Explain significance of any four dimensionless numbers in convection.
[4]

Q4) The temperature of a gas stream is to be mesured by a thermocouple whose
junction can be approximated as a 1-mm-diameter sphere. The properties of
the junction are k = 35 W/m°C, density=8500 kg/m3, and Cp = 320
J/kg°C, and the convection heat transfer coefficient between the junction
and the gas is h = 210W/m2°C. Determine how long it will take for the
thermocouple to read 99 percent of the initial temperature difference. [10]

SEAT No. :
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Q5) a) Explain natural convection over surfaces in detail? [6]

b) Explain the term effective thermal conductivity in case of enclosure.[4]

Q6) a) Explain in detail flow boiling in vertical tube under forced convection.
[6]

b) Explain the difference between film wise condensation and drop wise
condensation. [4]

Q7) a) Explain the term radiation view factor? [5]

b) Write a note on radiation shields and radiation effects. [5]

Q8) Consider the 5-m 5-m 5-m cubical furnace, whose surfaces closely
approximate black surfaces. The base, top, and side surfaces of the furnace
are maintained at unifrom temperatures of 800 K, 1500K and 500 K,
respectively.

Determine [10]

a) the net rate of radiation heat transfer between the base and the side
surfaces

b) the net rate of radiation heat transfer between the base and the top
surface, and

c) the net radiation heat transfer from the base surface.
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Total No. of Questions : 7]

[Total No. of Pages : 2

[4760] - 1092
M.E. (Mechanical Engineering) (Energy Engineering)

ENERGY MANAGEMENT
(2013 Pattern) (Semester - II)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

P4613

Q1) a) Explain the Scope of Energy Management System. [5]

b) What are the roles of Energy Manager and Energy Auditor in an energy
management program. [5]

Q2) a) Explain the importance of energy management program in industry. [5]

b) Discuss the various Instruments used in Energy Audit. [5]

Q3) a) Explain any one method of Condensate Heat Recovery. [5]

b) Explain the common insulating materials of thermal insulation. [5]

Q4) a) What is power factor? Explain the major benefits of power factor
improvement. [5]

b) What are the types of lamps used in lighting system? Write down their
features with typical applications. [5]

P.T.O.
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Q5) a) Give details on the working principle of Recuperators with a neat diagram.
[5]

b) What is Combined Cycle of Co-generation? Explain with neat sketch.[5]

Q6) a) Explain High level and Low level Nuclear Waste. [5]

b) Explain Regulations and policy issues of Nuclear waste Management.[5]

Q7) Write a short note on (any two) : [10]

a) Different Energy Conservation Opportunities in Boiler System.

b) Heat exchanger networking.

c) Heat pipe.



Total No. of Questions : 7]                        SEAT No. :

[4760] - 1093
M.E. (Mechanical) (Energy Engineering) (Semester - III)

NUCLEAR MATERIALS AND REACTOR FUNDAMENTALS
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

P4398 [Total No. of Pages : 2

Q1) a) A sample of material contains 20 micrograms of californium -252.
Californium -252 has a half-life of 2.638 years. [6]

Calculate:

i) The number of californium -252 atoms initially present.

ii) The activity of the californium - 252 in curies

iii) The number of californium -252 atoms that will remain in 12 years

iv) The time it will take for the activity to reach 0.001 curies.

b) Why uranium -235 fissions with thermal neutrons and uranium -238
fissions only with fast neutrons? Explain in detail [4]

Q2) a) Describe the following scattering interactions between a neutron and a
nucleus: [6]

i) Elastic scattering

ii) Inelastic scattering

b) Explain the hardening and embrittlement of nuclear materials due to
exposure of nuclear radiations. [4]

P.T.O.
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Q3) a) Explain the fission process using the liquid drop model of a nucleus.[5]

b) Describe the curve of Binding Energy per Nucleon Versus mass number
and give a  qualitative description of the reasons for its shape. [5]

Q4) a) Explain the following processes of nuclear fuel enrichment. [6]

i) Gaseous diffusion

ii) Centrifuge process

b) Define the following terms: [4]

i) Fissile material

ii) Fissionable material

iii) Fertile material

Q5) a) Explain the moderators used in the nuclear reactor. [5]

b) What is In-situ leaching? Explain in detail [5]

Q6) a) How  nuclear fuel rods are manufactured? Explain in detail. [5]

b) Differentiate between boiling water reactor (BWR) Pressurized heavy
water reactor (PWR) with neat sketch. [5]

Q7) Explain the following processes of nuclear fuel enrichment. [10]
a) Gaseous diffusion
b) Centrifuge process
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 11
M.E. (Civil) (Construction and Management)

PROJECT RISK ANALYSIS AND MITIGATION TECHNIQUES
(2008 Pattern) (Elective - II)

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

1) Q. 1 and Q. 5 are compulsory, Solve any two questions from the remaining
from Q.2, Q.3 & Q.4 for Section-I and Solve any two questions from the
remaining Q. 6, Q. 7 & Q. 8for Section-II.

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

P4289

SECTION - I

Q1) a) Explain the role of risk manager in any construction projects ? [9]

b) Explain briefly, the role of Insurance Management in Risk mitigation? [9]

Q2) a) Write a brief note on --- Sensitivity analysis . [8]

b) Show how decision tree analysis may be used for analyzing sequential
decision making in face of risk. [8]

Q3) a) Why risk identification is important? Enlist various tools for risk
Identification. [8]

b) Discuss the various steps involved in mitigation of risk. [8]

Q4) a) Discuss the duties of Project Manager, Project team member & Risk
Manager in carrying out the plan ? [8]

b) Explain in detail with example - Importance of Risk management in any
Infrastructural ? [8]

P.T.O.

SEAT No. :
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SECTION - II

Q5) a) Write a note on- Break-Even analysis. [9]

b) Discuss the various steps involved in simulation analysis. [9]

Q6) a) Write down different types of risks in construction Industry? Explain
any three in details ? [8]

b) Discuss in briefly requirements for Effective Risk Management System?
[8]

Q7) a) What are the prons and cons of simulation analysis. [8]

b) Write a brief note on - Three Point Estimated Method in Risk
Measurement? [8]

Q8) a) Explain in detail procedure for Monte Carlo Simulation? [8]

b) Write a note on - Method of risk control in construction Industry. [8]
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Q1) Explain Cubic Search Method and Successive Quadratic Estimation. [10]

Q2) What is Swarm Intelligence? Discuss in detail Particle Swarm Optimization.
List Advantages. [10]

Q3) Find Optimum solution using Variable Elimination Method. [10]
Minimize 2 2 2 2

1 2 1 2 1 2F(X , X ) =[X X 11] [X X 7]+ − + + −

Q4) Explain in detail Optimality Conditions for One Dimensional and Multi
Dimensional Optimization. [10]

Q5) Solve using Powell’s Method. [10]
2 2
1 2 1 2F X X 2X 4X 5= + − − +

Q6) Explain the concept of Simulated Annealing. [10]

Q7) Minimize using Linear Programming. [10]
F = 4X + 5Y
subjected to

10X + Y > 10
5X + 4Y > 20
3X + 7Y > 21
X + 12Y > 12
X > 0 and Y > 0

Total No. of Questions : 7]

[Total No. of Pages : 1

[4760] - 1102
M.E. (Mechanical) (CADM&E)

OPTIMIZATION TECHNIQUES
(Semester - III) (2013 Pattern)

Time :3Hours] [Max. Marks :50

Instructions to the candidates:-
1) Answer any five questions from the following.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

P4717
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Total No. of Questions : 6]

[Total No. of Pages :2

[4760]-1104
 M.E. (Electrical) (Control System)

PROCESS CONTROL MANAGEMENT
 (2013 Pattern) (Semester - I)
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Q1) a) Explain in detail the classification of Motivation. [6]

b) Does the sampling period affect the stability of a discreate time system?
Explain with proper example. [6]

c) Explain Zigler-Nichols closed loop method for tunning in detail. [6]

OR

Q2) a) What are formal & informal groups? Describe each with example. [6]

b) Explain with suitable example control strategies for designing of control
system. [6]

c) Explain series and parallel structure of a system in process industry.[6]

Q3) a) Explain generalized block diagram for feed forward-feedback control
systems. [8]

b) Draw a block diagram of Feedback control system & for each
component write transfer function relating its output to input. [8]

OR
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Q4) a) Develop a feed forward control system for Heat exchanger. [8]

b) Explain cascade control system for Continuous Stirred Tank Reactor.[8]

Q5) a) Define Relative Gain Array [RGA]. Give its significance. [8]

b) Explain the effect of interaction on stability of process control system.[8]

OR

Q6) a) Explain the Relative Gain Array for a process with two inputs and two
out puts. [8]

b) What is one way decoupling of two control loops? Why it could be

acceptable? [8]
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[4760]-1113
 M.E. (Electrical) (Power Systems)

POWER SECTOR ECONOMICS & MANAGEMENT
 (2013 Pattern)
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P4152

Q1) a) Explain price-cap and revenue cap regulation also explain RPI-X
regime. [5]

b) Explain role of central electricity Authority. [4]

OR

Q2) Explain regulatory process in India. State functions of SERC and CERC.[9]

Q3) a) Explain wholesale and retail competition models. [5]

b) Calculate life cycle cost for following investment first cost Rs. 100000.
The revenue generated for subsequent five years Rs. 30000, Rs. 30000,
Rs. 25000, Rs. 25000 and Rs. 20000. Take discounting factor as 12%.

[4]

OR

Q4) Explain models of power systems based on contractual arrangement. How
to calculate ARR. [9]

Q5) a) What is market power? Why does it exists? Explain impact of market
power on market operation. [8]

OR

SEAT No. :
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[4760]-1113 �����

Explain pricing mechanism for economic dispatch based pricing and
for reactive power.

b) Explain Locational marginal pricing, nodal pricing. [8]

OR

With respect to power market explain following terms.

i) Demand and price elasticity.

ii) Market efficiency strategic bidding.

Q6) a) What is congestion in power network? How congestion is predicted ?
What are technical ways to counteract congestion?  [8]

OR
What are ancilliary services? Explain ancilliary services auction.

b) Explain various methods of pricing of transmission services. Explain
effect on congestion on pricing. [8]

OR
What are physical transmission rights? Explain effect of these rights
on network operation.
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⎡ ⎤
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[4760] - 1116
M.E. (Electrical) (Power System)

POWER SYSTEM DYNAMICS
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Solve Total Five questions. Answer any Two from Q1, Q2 and Q3.
Answer 1 question from Q4 or Q5, and Q6 or Q7 each. Q8 is compulsory.

2) Assume suitable data if necessary.
3) Write down all the assumptions made.

P4154

Q1) Write down the characteristic equation for single machine system neglecting
AVR and considering field flux decay and discuss the dynamic stability using
coefficient of different power of’s’ applying Routh’s criterion. [9]

Q2) Explain the equal area criterion method for the numerical solution of the swing
equation for the study of transient stability. State clearly the assumptions
made. [9]

Q3) Explain in brief the operation of power system stabilizer (PSS) with the help
of neat block diagram. [9]

Q4) Derive an equivalent swing equation for two interconnected non coherent
machines. The machines are having inertia constants HA, and HB and load
angles δA and δB. Prove that the equation of such case is equivalent to swing
equation of single machine connected to infinite bus system. [10]

OR

P.T.O.

SEAT No. :
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Q5) Power plant A and Power plant B are operating in two coherent groups.
Calculate equivalent inertia constant for this system on a base of 200 MVA, if
data given for both plants as.

Power plant A has 4 identical generators each rated 100 MVA and having an
inertia constant of 5 MJ/MVA.

Power plant B has 2 identical generators each rated 200 MVA and each having
an inertia constant of 2.5 MJ/MVA. [10]

Q6) Explain

a) PV curve and

b) VQ curve; and their use in the analysis of voltage stability of SMLB
system. [10]

OR

Q7) Explain with the help of generator, infinite bus and load bus the concept of
voltage and angle instability. Draw separate system diagram and waveform to
explain each. [10]

Q8) a) Two finite machines are connected through ‘π’ circuit transmission line.
Assuming mechanical input constant, calculate the equivalent machine
angle and inertia constant if H1 > H2. Also state the mode in which system
will operate. [6]

b) Explain voltage instability and voltage collapse. [6]



Total No. of Questions : 7]

[Total No. of Pages : 2

[4760]-1117
M.E. (Electrical) (Power Systems) (Semester - II)

 POWER SYSTEM PLANNING & RELIABILITY
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Solve total four questions. Solve any two from Q1, Q2 and Q3. Solve Q4 or
Q5. Solve Q6 and Q7.

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

P4712

Q1) What are the factors which affect load forecasting? Explain in detail
extrapolation and peak load forecasting methods. [9]

Q2) Explain in detail binomial distribution and normal distribution. [9]

Q3) Explain Markov process and its application in reliability analysis. [9]

Q4) a) Describe various factors affecting generation planning. [6]

b) Explain data required for composite system reliability evaluation. [10]

OR

Q5) a) Explain the concept and evaluation technique of loss of load expectation
(LOLE) index. [6]

b) What are the objectives of transmission planning? Explain the concept
and application of state selection. [10]

P.T.O.

SEAT No. :
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Q6) a) Explain various factors to be considered in distribution system planning.
[6]

b) Explain the effect of protection failure and effect of transferring load in
distribution system. [10]

OR

Q7) a) Explain additional interruption indices in distribution system reliability
evaluation. [6]

b) Explain in detail basic reliability evaluation techniques for parallel and
meshed network. [10]
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Q1) a) Enlist different types of power quality disturbances. [9]
b) What are various control strategies used for blower Fans? [9]

OR
Q2) a) What are harmonics? Explain different causes of harmonic generation.

[9]
b) Explain capacitor size and location fixation criteria and cause of power

losses. [9]

Q3) a) What is power quality benchmarkig? Explain in detail. [8]
b) Explain various voltage regulation devices & its operation. [8]

OR
Q4) a) Explain the term harmonics ad corrective measures to be applied in

detail . [8]
b) Discuss a case study for harmonic filter design. [8]

Q5) a) Explain the application of intelligent system in power quality
monitoring. [8]

b) List various power quality monitoring instruments and briefly explain
their use. [8]

OR

Q6) a) Explain objectives and consideration of power quality monitoring.[8]
b) Discuss various power quality monitoring standards. [8]
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DESIGN OF POWER ELECTRONIC SYSTEMS
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Time : 2.30 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Answer any one from 1&2,3&4,5&6,7&8
2) Neat Diagrams to the right indicate full marks
3) Use of calculator is allowed
4) Assume suitable data if necessary

P4162

Q1) Derive mathematical model of 1GBT [9]
OR

Q2) Derive the mathematical modeling of single phase inverter using circuit averaging
method [9]

Q3) a) Design a heat sink for a dc-dc Buck system [6]
b) For the Buck converter , find the peak device current, the peak dissipation

and the case to ambient thermal resistance. Use maximum junction
temperature of 150°C and the ambient temperature to be at 40°C and the
case temperature should not exceed 60°C. Duty ratio is 40%. The thermal
impedance at 400mS is Z = 0.4 °C/W [3]

OR
Q4) An inductor is to be designed to meet the following specifications.L = 5

millihenries ; I rms = 3 A sinewave ; f= 100 kHz ;Ts = 90 C and Ta = 30 C .
The inductor is to be fabricated on a double-E core made from 3F3 ferrite.
The windings are be made with foil conductors which have kcu = 0.6. A core
size of a = 2 cm is chosen for the design. The emissivity E of the surface of
the completed inductor equals 0.9 and that the vertical height is 3a. [9]
a) Determine the conductor cross-sectional area, Acu, and number of turns

N. Ignore eddy currents and the proximity effect.
b) Specify the length of the airgaps in the core. Assume four distributed

airgaps.

SEAT No. :

P.T.O.



Q5) Explain the zero voltage switching technique in a Buck converter with necessary
diagrams and waveforms [16]

OR
Q6) Design a 2.5V, 1A Buck converter from a 12V dc source. The output voltage

ripple should be less than 1% of the dc output voltage magnitude. The switching
frequency is required to be 50 KHz Consider the minimum load current to be
10% of load to maintain Continuous conduction mode. [16]

Q7) a) Explain R and R-C based thyristor firing circuit with circuit diagram and
their respective limitations [7]

b) For step down converter circuit, the dc input voltage Vd = 500V , the
load current I0 = 500A, and the switching frequency is 1kHz. The free
wheeling diode has a reverse recovery time trr = 10μs. The GTO has a
current fall time tf1 = 1 μs, a maximum applied voltage rate dv/dt = 50 V/
μs, and a maximum controllable anode current IAM = I000A [9]
i) Find the appropriate values for resistance Rs and capacitance Cs

for the turn-off snubber circuit.
ii) Estimate the power dissipated in the snubber resistance

OR
Q8) a) Explain how gate drive of MOSFET is provided with isolation using

optical isolator [8]
b) Explain turn on snubber in detail [8]

[4760]-1126   2
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SECTION - I

Q1) a) What are the various correction (j) factors considered for shell side heat
transfer coefficient in Bell Delaware method? [8]

b) Outline the step by step thermal hydraulic design procedure for design/
performance analysis of Gaskated plate heat exchanger. [8]

Q2) a) Water is to be heated from 10°C to 30°C at the rate of 300 kg/s by the
atmospheric pressure steam in a single pass shell and tube heat exchanger
consisting 25.4 mm scheduled 40 steel pipe. The surface coefficient
on the steam side is estimated to be 11350 W/m2K. An available pump
can deliver the desired quantity of water provided that pressure drop
through the pipe does not exceed 101 kPa. Calculate the number of
tubes in parallel and length of each tube necessary to operate the heat
exchanger with the available pump. [8]
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b) Air enters at 101.3 kPa and 30°C enters in the core of the finned tube
heat exchanger. The air flow rate is 1500 kg/h perpendicular to the
tubes and exits with the mean temperature of 100°C. The core is 0.5 m
long with a 0.25 m2 frontal area. Calculate the total pressure drop
between the air inlet and outlet and the average heat transfer coefficient.
Use following mean properties of air : [8]

ρ
o 

= 1.038 kg/ m3

C
p 

= 1007 J/kg.K

μ = 2.04 × 10–5 kg/m.s

Pr = 0.719

Inlet and out air densities are ρ
i 
= 1.177 kg/ m3 and ρ

o 
= 0.954 kg/ m3

Q3) Water with a flow rate of 60 kg/s enters a baffled shell-and-tube heat
exchanger at 32°C and leaves at 25°C. Heat via be transferred to 140 kg/s of
raw water coming from supply at 20°C. Design and estimate constructional
parameters of heat exchanger. A single shell and two tube pass is preferable.
The tube diameter is 19 mm OD and 16 mm ID and tubes are laid out on
25.4 mm sq. pitch. The maximum length of heat exchanger required is of
5 m because of space limitation. Estimate [16]

a) shell side heat transfer coefficient by Kern method

b) tube side heat transfer coefficient

c) shell side pressure drop

d) tube side pressure drop

Assume constant properties. The properties of the fluid at average
temperature are :

Properties Tube side fluid Shell side fluid

Specific heat, C
p
 (J/kg.K) 4182 4179

Dynamic viscosity, μ (Pa.s) 10.02 × 10–4 8.15 × 10–4

Thermal conductivity, k (W/m.K) 0.598 0.612

Density, ρ (kg/m3) 998.2 996

Prandtl number, Pr 7.01 5.75
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Q4) Write short notes on (any three) : [18]

a) Rating and sizing of heat exchanger

b) Rod baffles in heat exchanger

c) Causes and effects of fouling

d) Heat wheels

SECTION - II

Q5) A shell and tube heat exchanger used as a condenser in a power plant. It is
made up of a single shell and 30000 tubes is made with two pass. The
tubes are of 25 mm diameter and made up of thin wall. The outside heat
transfer coefficient is 10,000 W/m2K. The total heat transfer rate of condenser
is 2 × l06 kW. This is achieved with cooling water supply of 3 × 104 kg/s
(the flow rate per tube is therefore 1 kg/s), entering at 20°C. The
condensation takes place at 50°C. Estimate exit temperature of cooling
water, length of tube required per pass, using NTU method. Water properties-

[16]

ρ = 997kg / m3

Cp = 4179 J/Kg.K

μ = 855 × 10–6 N.s/m2

k = 0.613W/m.K

Pr = 5.83

Q6) a) Explain the design considerations of oil/gas fired boiler. [8]

b) With neat sketch explain the radiative heat exchanger. [8]

Q7) a) Draw the sketch of Single-pass divided-flow (TEMA J) exchanger
with shell fluid mixed and show idealized shell and tube fluid
temperature distributions. [8]

b) The distribution of burners in a furnace has a significant impact on
heat transfer within it – Justify the statement. [8]
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Q8) a) Write a note on – use of fins in heat exchanger. [6]

b) What is Heat pipe? Explain principle of working with block diagram.
Describe heat pipe integrated heat exchanger. [6]

c) A counter flow double pipe heat exchanger is used in a power plant in
which superheated steam is used to transfer heat to hot water at the rate
of 10500 kg/hr. The steam enters the exchanger at 180°C and leavers
at 130°C. Water enters at 30°C and leaves at 80°C. If the overall heat
transfer coefficient from steam to water is 814W/m2C. Calculate heat
transfer area for the counter flow arrangement. [6]
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RF AND MICROWAVE CIRCUIT
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Q1) a) Derive the expressions for Propagation Constant, Impedance and Power
Flow for the Lossless Coaxial Line. [5]

b) Design a single-section quarter-wave matching transformer to match a
10Ω load to a 50Ω transmission line at f

0
 = 3 GHz.

Determine the percent bandwidth for which the SWR ≤  1.5. [5]

Q2) a) Four different load impedances: [5]

i) ZL = 50Ω

ii) Z
L
 = 48.5Ω

iii) Z
L
 = (75+j25)Ω

iv) Z
L
 = (10-j5)Ω,

are sequentially connected to a 50Ω transmission line. Find the reflection
coefficients and the SWR circles. Also determine return loss in dB.

b) A two port network is known to have the following scattering matrix:[5]

0.15 0 0.85 45
[S]

0.85 45 0.2 0

∠ ° ∠ − °⎡ ⎤= ⎢ ⎥∠ ° ∠ °⎣ ⎦

SEAT No. :
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Determine if the network is reciprocal and lossless. If port 2 is terminated
with a matched load, what is the return loss seen at port 1? If port 2 is
terminated with a short circuit, what is the return loss seen at portl?

Q3) a) Explain with equivalent circuit diagram working of: [5]

i) Wilkinson Power divider

ii) Lange Coupler

b) Write a note on dynamic range and sources of noise in microwave
circuits. [5]

Q4) a) A 2W power source is connected to the input of a directional coupler
with C = 20dB, D = 35 dB and insertion loss of 0.7 dB. find the
output powers (in dBm) at the through, coupled and output ports.
Assume all ports are to be matched. [5]

b) Explain the concept of Inter Symbol Interference (ISI) in microwave.[5]

Q5) a) Design a BJT Colpitts oscillator for 200 MHz in common emitter
configuration having bias point of V

ce
 = 3V, I

c
 = 3mA. Following

circuit parameters are given at room temperature of 25°C. C
BC

 = 0.1fF,
r

B
 = 2 KΩ, r

CE
 = 10KΩ, C

BE
 = 10fF. If the inductance should not

exceed L
3
 = L = 5nH, Find the values for capacitances in the feedback

loop. [5]

b) Describe in detail operating principal of IMPATT diode. [5]

Q6) a) For a Si pn junction transistor the doping concentrations are given as
N

A
 = 1018cm–3 and N

D
 = 5 × 1015cm –3 with an intrinsic concentration

of n
i
 = 1.5×1010 cm–3. Find the barrier voltage for T=300°K. [5]

b) Explain in detail the working of p-channel MOSFET and its Electronic
applications. [5]



[4760]-1131 �����

Q7) An RF amplifier has following S-Parameters: [10]

S
11

 = 0.3∠–70°, S
12

 = 0.2∠-10°, S
21

 = 3.5∠85°, S
22

 = 0.4∠–45°.

Furthermore, the input side of the amplifier is connected to voltage sourcewith
VS = 5V and source impedance ZS = 40Ω. The output is utilized to drive an
antenna which has an impedance of ZL = 73Ω. Assuming that S-parameters
of the amplifier are measured with reference to a Z0 = 50Ω characteristic
impedance, find the following quantities:

i) Transducer gain G
T
, Unilateral transducer gain G

TU
, available gain G

A
,

operating power gain G, and

ii) Power delivered to the load P
L
, available power P

A
, and incident power

to the amplifier P
inc

.

Q8) a) Explain working of Quartz oscillator along with its equivalent circuit.[5]

b) Explain in details the concept of unilateral design for power amplifiers.
[5]
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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.  [4]

Q2) a) Explain with neat block diagram the working principle of Moving Target
Indicator (MTI) radar.  [5]

b) Explain basic principle of Pulsed radar system. [5]

Q3) a) Write short notes on:  [4]
i) Blind speeds.
ii) Continuous Wave Radar

b) Discuss the ambiguity in radar range equation.  [3]
c) Explain how the radar is used in remote sensing. [3]

Q4) a) Explain the concept of Correlation and Convolution with respect to radars.
[6]

b) Explain the Doppler effect in Radar system. [4]

Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1138

M.E. (E&Tc) (Microwave)
RADAR & SATELLITE COMMUNICATION

(2013 Pattern)
Time :3  Hours] [Max. Marks :50
Instructions to the candidates:

1) Solve any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.
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Q5) a) With respect to satellite communication explain the following multiple
access techniques: [4]

i) SDMA

ii) Random Access

b) Explain with neat block diagram concept of TTC&M in satellite
communication. [6]

Q6) a) Comment on various interferences and noise sources in satellite
communication system. [4]

b) Explain in brief the concept of link design for Geostationary satellites.[6]

Q7) a) Which conditions should be fulfilled to attain a geostationary orbit?  [2]

b) Explain various advantages & limitations of satellite communication?[4]

c) Define elevation & inclination angles along with their significance. [4]

Q8) a) What are the primary factors needed for defining an orbit of a satellite?[4]

b) What is antenna misalignment loss? Propose a solution to overcome
these losses. [3]

c) Discuss the design considerations  of a communication satellite. [3]
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SECTION - I

Q1) a) For an infinitesimally small 2D control volume of size dx, dy, show

that 
D 1 1

F
D

yyxx
x

u p

t x x y

ττ
ρ ρ

∂⎛ ⎞∂∂= − + + +⎜ ⎟∂ ∂ ∂⎝ ⎠
Draw a neat diagram and show all the x-direction body force and
surface forces. Explain the term F

x
 in detail. [12]

b) Derive the equation of divergence of velocity with its significance.[6]

Q2) a) Classify the following equations and briefly comment on the solution
of these equations. [8]

i)
2 2

2
2 2

T T
0c

x y

∂ ∂− =
∂ ∂

ii)
2 2

2 2

T T
0

x y

∂ ∂+ =
∂ ∂

iii)
2

2

T T
D

t x

∂ ∂=
∂ ∂

b) Derive the steady state heat transfer equation through a rectangular pin
fin. [8]
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Q3) a) Write an algorithm to find the temperature distribution in the pin fin.
Assume the suitable cross-section of the pin fin and boundary
conditions. The governing equation for the heat transfer is given

by ( )
2

2

T P
T -T 0

A f
d h

kdx
− = [12]

b) What is finite difference method? Write expressions for various types
of first order accurate difference equations. [4]

Q4) a) What are the different types of boundary conditions? Explain in detail.
[8]

b) Derive the following finite difference approximations for applications
in 2D fluid flow at point (i) Discuss its order of accuracy.

 
2

1 2 3
2 2

2 5 4

( )

i i i iu u u uu

x x

+ + +− + +∂ =
∂ Δ [8]

SECTION - II

Q5) a) What is “transformation” in grid generation? Explain its need with the
help of physical and computational domain. [10]

b) What is artificial viscosity? Discuss its aspects in detail. [6]

Q6) a) What is Von-Neumann stability analysis? Explain using diffusion
equation. [6]

b) Compute the solution of the equation C 0,C = constant 0
u u

t x

∂ ∂+ = >
∂ ∂

For the first steps using Lax-Wendroff scheme. The initial condition
and boundary conditions are given below.

Initial condition:
2 , 0 1

( , 0 )
0 , 1

x x x
u x

x

⎧ − ≤ ≤⎪= ⎨
>⎪⎩

Boundary condition: (0, ) 0, for  all u t t=

Take 0.25, 0.25
t

x c
x

ΔΔ = =
Δ [12]
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Q7) a) Explain use of Simple algorithm for solution of Navier Stokes equations
in two dimensional flows. [8]

b) Explain MacCormack’s technique with predictor and corrector step.[8]

Q8) Write a short note on (Any four) [16]

a) Adaptive Grids

b) Upwind methods

c) Finite volume method

d) Coutte Flow

e) CFD analysis of blunt body
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Q1) a) Identify & briefly discuss the steps that comprised V-life cycle model.[4]

b) What are the characteristics of embedded systems? [3]

c) What is the purpose & goals of Architectural design. [3]

Q2) a) What is design metrics? Explain in detail. [4]

b) What are the objectives of analysis phase of product design and briefly
explain dynamic analysis. [3]

c) Explain with suitable example any one model for the development of
embedded system. [3]

Q3) a) Write a short note on (any one). [5]

i) Development tools for embedded systems

ii) General purpose processor

b) Why should capitalization & reuse consider being important activities
in the development of any Product? [5]

SEAT No. :
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Q4) a) Explain With the help of block diagram ARM-9 TDMI processor.[4]

b) Explain ARM architectural support for system development? [3]

c) Explain the ARM floating Point architecture. [3]

Q5) a) Explain BIOS versus boot-loader. What are the challenges of boot
loader? [4]

b) Explain in detail Linux kernel construction. [3]

c) Explain the concept of Linux device drivers in detail. [3]

Q6) a) Explain in brief the Kernel configuration (Kconfig) file. [5]

b) Explain concept of Boot-loader. [5]

Q7) a) What is "Android manifest"? Explain in brief the structure of an Android
manifest file. [4]

b) Explain in detail Architecture of Android Operating System. [3]

c) Explain Telephony and SMS for android operating system. [3]

Q8) a) Write a short note on following (Any Two). [4]

i) Network services and APIs

ii) Intents

iii) Content Providers and services

b) Explain with android technology Audio Video using the Camera. [3]

c) Explain in detail Structure of Android applications. [3]
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Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any 05 questions.

2) Neat diagrams must be drawn wherever necessary.

3) All questions carry equal marks.

4) Your answers will be valued as a whole

5) Assume suitable data, if necessary.

P4175

Q1) a) Explain simulation and RTL synthesis of FSMD.
b) What are the limitations of Data flow models?

Q2) a) How pipeline stall occur in RISC Architecture?
b) Explain the need of concurrent models.

Q3) a) What are pipeline hazards? How pipeline hazards can be handled.
b) Explain various synchronization schemes adopted by Hardware/Software

interface.

Q4) a) Explain in detail SoC modeling in GEZEL.
b) What is Clock - Domain - Crossing (CDC)? Explain CDC friendly RTL.

Q5) a) Explain different architectural techniques that can be used to optimize
the performance of the coprocessor.

b) Explain the Limitations of Simulation?

SEAT No. :

P.T.O.



Q6) a) What are the limitations of static timing Analysis?
b) Explain the Implication on synthesis.

Q7) a) Draw and explain RTL to GDS II design flow.
b) Draw and Explain Generic three - stage pipelined context - based adaptive

arithmetic coder architecture?

Q8) a) What is Hybrid Power Management Technique?
b) What are the Factors Affecting delay and slew?

[4760]-1143 2
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Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Assume suitable data, if necessary.
3) Solve any five questions.

P4177

Q1) a) Construct binary decision diagram for a given function: [4]

Y=ABC+AC
Y=AB+A B

b) Explain Structural model of RTL. Write on RTL model for a positive
edge triggered D-Flip-Flop. [4]

c) Write  a short note on errors and faults. [2]

Q2) a) Construct a primitive cube table for the circuit shown in Fig.1. [4]

b) Define unknown logic value. Construct AND truth table of 6-valued logic
for static hazard analysis. [4]

c) Write a short note on Delay Models. [2]

P.T.O.

SEAT No. :

i)

ii)
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Q3)  a) Find the set of all tests that detects the multiple stuck fault for fault
'a's-a-0 and fault 'b's-a-1 for the circuit shown in fig.2. [4]

b) Explain event driven logic simulation method with an example. [4]

c) Explain the Fault Sampling theorem. [2]

Q4) a) Explain Parallel Fault simulation in detail with appropriate example. [5]

b) Define Detectability. Find test vectors that determine the OR bridging
fault between input A&B in fig.3 shown below. [5]

Q5) a) Explain single input signature analyzer with suitable example. [5]

b) Classify different compression techniques. Explain Transition count
compression technique. [5]

Q6) a) What is Boundary Scan? Show a design for the boundary-scan cell
circuitry for a Bidirectional I/O pin in the IEEE 1149.1 methodology.[5]

b) Explain self-checking Berger code checkers. [5]
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Q7) a) Explain with block diagram the self-checking system for fault detection.[5]

b) Differentiate between On-line and OFF-line BIST. Explain in detail the
generic. Off-line BIST architecture at the board level. [5]

Q8) a) Explain following test pattern generation methods for BIST: [5]

i) Exhaustive Testing.

ii) Pseudorandom Testing.

b) Explain in brief the concepts with respect to DFT (Any2): [5]

i) Test points

ii) Partitioning large combinational circuits

iii) Initialization

iv) Partitioning counters and Shift Registers.
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Q1) a) Design the bandpass linear phase FSR filter having cut-off frequency,
one at 1 rad/sample and another at 2 rad/sample obtain unit sample response
through following window. [5]

1 0 6

0
� �

for n
w n

otherwise

≤ ≤⎧
=⎨

⎩

Also obtain magnitude and phase Response.

b) Starting with Steepest descent algorithm 1 kk kW W μ+ = − �  derive window-

Hopf LMS algorithm stating any reasonable assumption made. Where
W

k
 is filter weight vector at discrete time k. μ controls stability and rate of

convergence.

k� True Gradient Vector of the error performance surface at time k. [5]

Q2) a) Explain unfolding Algorithm used for Data flow graph. Unfold the given
data flow graph by a 4 - factor. [5]

U 37D⎯⎯→V

������

SEAT No. :
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b) Implement a 2-stage decimator for the following specifications. [5]

Sampling rate of the Input signal = 20KHz

Decimation factor = 100

Passband = 0 to 40 Hz

Transition band = 40 to 50 Hz

Passband ripple = 0.01

Stopband ripple = 0.002

Q3) a) Explain design procedure for optimal ripple FIR filter. [4]

b) Find the order and locations of poles of digital IIR filter with the
specifications: Passband magnitude is constant within 1db for frequencies
below 0.2π and stopband attenuation is greater than 15db for frequencies
between 0.3π to π. Use bilinear transformation. Sampling time = 1sec.[4]

c) Compare Type I and Type II Chebyshev filter. [2]

Q4) a) Design low-pass filter with the following specification, using type-1

frequency sampling Technique. 1

3 0
H 2

0
� �

j w
jw

d

e w
e

otherwise

π−⎧ ≤ ≤⎪=⎨
⎪⎩

[4]

b) Explain: i) MAC unit

ii) Barrel shifter

with respect to DSP processor. [4]

c) Explain locations of poles in FIR filter. [2]
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Q5) a) Explain how noise introduced in the signal is minimised using adaptive
filter. [4]

b) Given a signal whose first six values are

 X = [1, 1.5, 0.65, 0.37, 0.187,0.0938]T

Find a second order all pole model using pade approximation. [4]

c) What is need of anti-imaging filter in interpolator, explain with spectrum.[2]

Q6) a) Explain Booth’s multiplication algorithm in signal processing. [4]

b) What are the advantages of polyphase decomposition ? Explain polyphase
decomposition for IIR filter structure. [4]

c) Explain any one of the application of multirate DSP. [2]

Q7) a) Draw the block diagram for sampling rate conversion by rational factor.
Also derive input-output signal relationship & draw the spectrum. [4]

b) What are the advantages of Kaiser window over other windows. Also
explain the specifications. [4]

c) What is frequency Warping ? What is effect of it in filter design. [2]

Q8) a) How to use retiming for clock period minimization, explain with example.
[4]

b) Compare type I, type II, type III and type IV FIR filter. [4]

c) The transfer function of analog filter is 
3

H(s)
2 3� �� �s s

=
+ + . Design digital

filter using impulse invariance method with T = 0.1sec. [2]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1156
M.E. (Communication Networks)

SPREAD SPECTRUM AND CDMA SYSTEMS
(2013 Pattern) (Semester - I)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any 5 questions.
2) Assume suitable data, if necessary.
3) Figure to the right indicates full marks.
4) Use of calculator is allowed.

P4616

Q1) a) What is Galois field? What are the properties of Galois field. [5]

b) Calculate the discrete period cross-correlation function for the pair of
m- sequences defined by

gl(D) = 1 + D2 + D5 and g2(D) = 1 + D2 + D3 + D4 + D5 [5]

Q2) a) List the different strategies for synchronization techniques in spread
spectrum systems. Explain any one technique in detail. [5]

b) Explain the multiple-dwell detector function with a flow chart or a state
transition diagram. [5]

Q3) a) With the help of an example, explain concept of shadowing. [5]

b) Explain the performance of SS in single tone jamming using a generalized
receiver model. [5]

Q4) a) Discuss the fundamental concepts of convolution codes. [5]

b) Explain different methods of diversity in radio systems. [5]

P.T.O.
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Q5) a) Explain the concept of cell splitting and cell sectoring. [4]

b) Explain the typical applications of CDMA. [2]

c) Discuss the performance of CDMA in multipath fading environment. [4]

Q6) a) Explain CDMA IS 95 A Architecture with suitable diagram. [5]

b) Explain the conceptual block diagram of IS-95 for forward and reverse
link channels. [5]

Q7) a) Explain RAKE receiver with suitable block schematic. [5]

b) Discuss adaptive power control mechanism in CDMA. [5]

Q8) a) Explain the Physical and logical channels in WCDMA. [5]

b) Discuss GPS receiver technology. [5]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1159
M.E. (E & TC) (Communication Network)

Broadband Wireless Technologies
(Semester - II) (2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Answer any 5 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

P4185

Q1) a) Explain the steps involved in designing the receiver in orthogonal
frequency Division Multiplexing. [5]

b) Compare and contrast interleaved FDMA and single carrier FDMA. [5]

Q2) a) Explain the steps involved in Multiple Input Multiple Output  (MIMO)
transceiver design. [5]

b) Derive channel capacity for Single Input Single Output (SISO) channels.[5]

Q3) a) Compare and contrast between Time hopping ultra wideband and Direct
sequence ultra wideband systems. [5]

b) What do you mean by Energy efficient Medium Access Control? Explain
it’s working principle briefly. [5]

Q4) a) Explain the different types of schemes used in directional antenna MAC.[5]
b) Explain  the Multichannel Medium Access control system. [5]

Q5) a) Classify  the routing protocols on basis of their path selection criteria.[5]
b) Explain the concept of outage probability for video services in a multirate

DS - CDMA system. [5]

SEAT No. :

P.T.O.



Q6) a) What are the issues related to mobility in Wi - MAX networks? [5]
b) Explain the bandwidth  scheduling used in WiMAX Mesh network. [5]

Q7) a) What is grant scheduling and grant sizing in bandwidth management for
multichannel Ethernet Passive Optical Network? [5]

b) Explain QoS protection  and Admission control in Ethernet Passive
Optical Network. [5]

Q8) a) Explain basic steps involved in WOBAN routing. [5]
b) Explain  & draw the Integrated architecture for  Ethernet Passive Optical

Network and WiMAX Network. [5]

[4760]-1159   2
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DIGITAL SIGNAL PROCESSING ARCHITECTURES
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P4189

Q1) a) Compute the 4-point DFT of the following sequence: x[n] = {3, 0, 1, 2}.
From this determine the DFT of the sequence {0, 1, 2, 3} using DFT
property. [5]

b) Explain along with example overlap-save method for filtering long
length sequence. [5]

Q2) a) Explain the spectral analysis of ECG and speech signal. [4]

b) Explain the DTMF signal detection using Goertzel algorithm. [4]

c) In short, explain the difference between DFT and DTFT. [2]

Q3) a) Explain the concept of designing FIR filter using windows. Which
window gives the best performance. [4]

b) Explain the steps in the design of Digital FIR filter using Frequency
sampling method. How this method is different than the Fourier series
expansion method. [4]

c) Compare FIR and IIR filter design methods in short. [2]
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Q4) a) Explain with a block schematic a sampling rate converter with a factor
of I/D. [5]

b) Design a single stage decimator to reduce the sampling frequency of
the signal from 512 KHz to 128 KHz. The band of interest is 0-60
KHz. Find the filter order and state the pass band and stop band edge
frequency. The pass band ripple is 1 dB and stop band attenuation is
40 dB. [5]

Q5) a) Calculate the wavelet decomposition for the impulse response [4]

h(n) = {1, 2, 4, 7}

b) What is multiresolution analysis? How wavelets are useful in it? [4]

c) Draw and explain Radix-2 DIT FFT butterfly structure. [2]

Q6) a) Draw and explain the architecture of Texas TMS320C6713 floating
point DSP processor. [4]

b) What is Code Composer Studio? Explain the use of CCS in developing
signal processing application. [4]

c) Explain the difference between fixed and floating point processor. [2]

Q7) a) Draw & explain the architecture of 'Blackfin' digital signal processor.[4]

b) Find the product of -5 and 7 using Booth's multiplication algorithm?[4]

c) State time scaling property of DFT. [2]

Q8) Write short notes on:

a) Write a short note on mapping between S domain and Z domain for
BZT technique of IIT filter Design. [4]

b) Software defined radio architecture. [3]

c) STFT over DFT. [3]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1167
M.E. (Electronics - Digital Systems)

PLDs AND ASIC DESIGN
(2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Solve any 5 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P4192

Q1) a) Explain how FSM can be used for optimal digital design? [4]
b) Explain  with suitable example, state assignment and state diagram

optimization. [4]
c) Write a note on hardware and software codesign. [2]

Q2) a) Explain the principle of operation of pipelining and resource sharing in  a
system design. [4]

b) What are the top down approaches to design a system. [2]
c) Explain the significance  of fault tolerance in PLDs and ASIC design.[4]

Q3) a) Explain the architecture and functional block of CPLD  XC95 XX series.[5]
b) Explain the behavioral, data flow, structural VHDL modelling techniques

with example. What are the relevant advantages of each. [5]

Q4) a) Write VHDL code for four bit UP/DOWN synchronous counter with
parallel load facility. [4]

b) Classify and explain different types of test benches. [4]
c) What are the different types of delays associated with VHDL. [2]

Q5) a) Write logic implementation block in FPGA architecture. Explain sparten
- II CLB. [5]

SEAT No. :

P.T.O.



b) Is routing a critical issue in FPGA architecture? Explain why. What are
the techniques used in typical FPGA to handle routing issues. [5]

Q6) a) Draw and describe Xilinx vertex - II architecture. [4]
b) Explain the difference between simulation and synthesis in relation to

EDA. [4]
c) Explain the different libraries associated with STD _ LOGIC package of

VHDL. [2]

Q7) a) Classify and explain Gate array based ASICs. [4]
b) Explain the features of Mentorgraphics EDA tool. [2]
c) Write a note on IP core. [4]

Q8) a) Explain the ASIC design flow with neat diagram. [4]
b) Explain RTL to GDS - II flow in detail. [4]
c) What are ASIC cell libraries and what should it contain? [2]

[4760]-1167   2
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Total No. of Questions : 8]

[Total No. of Pages : 3

[4760] - 1169
M.E. (Electronics) (Digital System)

IMAGE PROCESSING AND COMPUTER VISION
(2013 Pattern) (Semester - III)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any five questions out of given eight questions.
2) Draw neat diagrams wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P4543

Q1) a) Explain Laplacian edge detector. Also explain why log mask is preferred
over laplacian for edge detection. [4]

b) Explain 4-connectivity, 8-connectivity and m-connectivity with reference
to relation between pixels. [3]

c) What is the main difference between brightness correction and  gray
scale transform. [3]

Q2) a) What is image thresholding? Explain local, global and adaptive
thresholding. [4]

b) Describe Gaussian low pass filtering for images. [3]

c) Give convolution mask for following edge detectors : [3]

i) Sobel

ii) Prewitt

iii) Laplace

P.T.O.

SEAT No. :
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Q3) a) Explain importance of hysterisis thresholding and non-maximal
suppression in canny edge detection process. [4]

b) What is histogram of an image? Explain in detail histogram equalisation.
[3]

c) Explain why histogram of discrete image is not flat after histogram
equalisation. [3]

Q4) a) With reference to 2-D transform, explain the following :- [4]

i) Basis image

ii) Separability

iii) Symmetry

iv) Energy compaction

b) What is DCT? Explain different properties of DCT. [3]

c) Differentiate between lossy and lossless compression. [3]

Q5) a) Explain basic idea of active vision and with example explain how this
approach eases vision tasks. [5]

b) Describe the application of epipolar geometry in computer vision. [5]

Q6) a) Describe the intrinsic and extrinsic calibration parameter of single
perspective camera. [5]

b) Explain main contribution of epipolar geometry in stereopsis. [5]

Q7) a) Explain the difference between fundamental and essential matrices in
stereopsis. [4]

b) Explain the stereo correspondence algorithm. How depth acquisition
will be made possible. [3]

c) Describe the principle of 2-D view based representation of 3-D scene.[3]



[4760] - 1169 3

Q8) a) How the mismatches in correspondences treated in stereopsis. [4]

b) Explain the basics of photometric stereo in 3-D, Vision. [3]

c) Explain Trifocal tensor in three camera. [3]



SECTION - I
Q1) a) Derive the compatibility equation in Cartesian co-ordinate system. [8]

b) Investigate what problem of plane stress is represented by the function.

3
2

2

3 2
4 3 2
F Ry Pxy y
h h

φ
⎛ ⎞⎟⎜= − +⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠

Where, h is half depth of the beam, and F as the concentrated load. [8]

Q2) Show that

2 2

2 2 1x ym
a b

φ
⎡ ⎤
⎢ ⎥= + −⎢ ⎥⎣ ⎦

Solves the torsional problem for the solid elliptical shaft. Determine ‘m’ in
terms of G

θ

, where G is modulus of torsional rigidity of shaft and 

θ

 is angle
of twist. Find the maximum shearing stress and the wrapping function.  [16]

Total No. of Questions : 10]

[Total No. of Pages : 4

[4760] - 117

M.E. (Mechanical) (Design Engineering)
ADVANCED STRESS ANALYSIS

(2008 Pattern) (Semester - 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.
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Q3) State the assumptions made in solutions of problems in contact stresses.
Derive from fundamentals the expression for the contact stresses between
two rollers (with parallel axis) under compressive load. How this relation is
used to find contact stresses between two spur gears. [16]

Q4) Circular disc of uniform thickness with 800 mm diameter has a central hole of
70 mm diameter. Determine the radial & circumferential stress distribution in
the disc when it is rotating at 3000 r.p.m. about its own axis if Material density
(ρ) = 8000 kg/m3 and Poisson’s ratio = 0.3. Plot the stress distribution and
comment on it. Derive the expression used. [16]

Q5) Write short notes on any three: [18]

a) Theorem of virtual work.

b) Torsion of non circular shaft.

c) Stress in beams subjected to unsymmetrical bending.

d) Concept of plain stress & strain with suitable example.

SECTION - II

Q6) a) Explain following terms used in photo elastic analysis: [10]

i) Isoclinics.

ii) Stress and strain fringe valve.

iii) Dark field Polari scope.

iv) Birefringement material.

b) How strain gauges are arranged to obtain various strain rosettes. [6]
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Q7) a) Locate the position of shear centre for following cross section as shown
in Fig. 1 of the beam. All dimensions are in mm. Derive the expression if
any, you use. [12]

b) Explain the term shear centre and its importance. [4]

Q8) a) Prove that the differential equation for radial equilibrium in cylindrical
coordinates of an element in a uniform thin disc rotating at ω rad/sec
and subjected to principal direct stresses 

σr andσt

 is given by [8]

2 2ωrt r r r
r
σ

σ σ ρ
∂

− − =
∂b)  How you will increase the strength of a thick cylinder? [4]

c)  Explain the term disk of uniform strength. [4]

Q9) a) Determine the shape factor for I section shown in fig.2

[10]



4[4760] - 117

b) Explain the fracture mechanics approach for estimation of residual life
of component. What is critical stress intensity factor? How it is useful in
design of cracked components? [6]

Q10)Write short notes on any three [18]

a) Contact Stresses for gears

b) Brittle coating method & Coating Materials

c) Crack initiation and Crack opening phenomenon

d) Spring back effect in plastic bending.

M  M  MM  M  MM  M  MM  M  MM  M  M
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Q1) a) What is Direct Numeric Control (DNC) system? Explain it. [5]

b) Explain rolling guide ways used in CNC. [5]

OR

Q2) a) Explain the meaning of following code. [5]

i) M09

ii) G03

iii) M30

iv) G70

v) G00

b) Prepare canned cycle for work piece shown in Fig.1. [5]

SEAT No. :
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Q3) Write short note on: [10]

a) CNC-CMM.

b) Material handling System.

OR

Q4) a) Explain CNC Molding Machines. [5]

b) Explain elements of AGV's. [5]

Q5) a) Explain automated inspection's principle. Explain Contact & Non-
Contact inspection methods. [8]

b) Explain machine vision. [7]

Q6) Write short note on any three: [15]

a) Role of human workers in future automated factory.

b) Bar code technique for factory data collection.

c) Computer for local area network.

d) Impact of automated factory on society.
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[4760] - 1176
M.E. (Production-CAD/CAM Engineering)

FINITE ELEMENT ANALYSIS
(2013 Pattern) (Semester - II)

Time : 2 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Q. No. 5 and Q. No.6 are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of non programmable calculator is allowed.
5) Assume suitable data, if necessary.

P4197

Q1) a) Explain the concept of functional. State the convergence requirement of
shape function. [5]

b) Enumerate the basic steps in finite element problems formulation? [5]
OR

Q2) a) Explain in brief the skyline matrix. Also, properties of global stiffness
matrix. [5]

b) Explain the influence of node numbering on the assembled stiffness matrix?[5]

Q3) a) Explain in brief different types of elements used in finite element
formulation. [4]

b) For the three-bar truss shown in figure below. Determine the nodal
displacement and stress in each member. Find the support reactions
also. Take E = 200GPa, Area = 350mm2. [6]

OR

SEAT No. :
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Q4) a) Determine shape function in for CST element in terms of Cartesian
co-ordinate systems. [4]

b) A 2D plate loaded is shown in figure. Determine the displacements of
nodes using the plane stress condition. Ignore body forces. Determine
the reaction forces also stress in the elements. Assume thickness as
10 mm, E = 100 GPa & μ = 0.25 [6]

Q5) a) Using Reyleight - Ritz method, determine the expression for deformation
of cantilever beam subjected UDL. Take E = modulus of Elasticity,
I = moment of area. [8]

b) Derive expression for consistent load which varies linearly from P1 at
node 1 to P2 at node 2 on a beam element of length le. [7]

Q6) a) Explain Hamilton's principle along with derivation for equilibrium. [7]
b) Using two equal length finite elements, determine the natural circular

frequencies of the solid circular shaft fixed at end as shown in figure
below. [8]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1179
M.E. (Production) (CAD/CAM)

COMPUTER AIDED PRODUCTION PLANNING
(2013 Pattern)

Time : 2 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt Q1 or Q2, Q3 or Q4 and Q5 or Q.6
2) Q7 and Q8 are compulsory.
3) Figures to the right indicate full marks.
4) Draw neat self - explanatory sketches wherever necessary.
5) Use of calculator is allowed.
6) Assume suitable data, if necessary.

P4716

Q1) Explain ALDEP use in facility planning. [5]
OR

Q2) Discuss different measures of forecast errors. [5]

Q3) Discuss  GT benefits and limitations. [5]
OR

Q4) Discuss use of quadratic assignment model adding new machines to existing
facility. [5]

Q5) Discuss ERP implementation issues. [7]
OR

Q6) Discuss evaluation of heuristics in view of production scheduling. [7]

Q7) a) Four jobs are to be processed using three machines. The time required
on machine ‘j’ for job ‘i’ is given in the table below :

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? [8]

SEAT No. :

P.T.O.
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b) The weekly demand for the product has the following distribution :
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) [7]

Q8) Write short notes (Any THREE) : [18]

a) Random number generation.

b) CDS algorithm for sequencing.

c) Software for ERP.

d) Gantt chart

e) MRP II
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[4760]-1181
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P4199

Q1) a) A hydraulic system requires 300 l/min at 25 bar pressure for 10 seconds
and 60 l/min at 350 bar pressure for 12 seconds. Calculate % energy
saved due to intensifier circuit. [4]

b) Explain with neat sketch proportional control valve and state their
applications. [4]

c) An external gear pump having gears with pitch circle diameter 120
mm, number of teeth 40 and face width 30 mm delivers 60 lpm at
1000 rpm. Calculate volumetric efficiency of pump. [2]

Q2) a) Draw a suitable pneumatic circuit for a driven by a single acting cylinder
with actuation of at least two (of three) manually operated valves. [4]

b) Briefly explain the principles of step counter method with a suitable
example. [4]

c) Draw a neat sketch of hydro-pneumatic circuit. [2]

Q3) a) Discuss the advantages of microcontrollers over microprocessors in
control operations. [4]

b) Draw ladder diagram that can be used to start a motor and then after a
delay of 120 second start a pump. When the motor is switched off
there should be a delay of 15 second before the pump is switched off.

[4]

SEAT No. :
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c) A sensor has transfer function of 2.5 mV/°C. Find the required voltage
resolution of the signal conditioning if temperature resolution of 0.15°C
is required. [2]

Q4) Write short notes on:

a) Explain formulation of linear quadratic optimal control problem. [5]

b) Variable displacement pump control for constant flow. [5]

Q5) a) Explain with neat sketch any one type of rotary feeder. [4]

b) Explain performance analysis of material handling system. [4]

c) Draw neat sketch of rotary indexing machine. [2]

Q6) a) Explain important functions of work cell controller in an industrial
robot. [4]

b) The linear joint of the industrial robot is actuated by the piston
mechanism. The length of the joint when fully retracted is 600 mm,
and when fully extended is 975 mm. If the robot controller has 8 bit
storage capacity, determine the control resolution of this robot. [4]

c) List any four criteria for selection of robot. [2]

Q7) a) Explain applications of multi-scale modeling in supply chain
management. [4]

b) What is need of fuzzification in decision making? [4]

c) What is adaptive nuero-fuzzy interface system? [2]

Q8) Write notes on:

a) Robot programming for welding [5]

b) Guiding technologies in AGV [5]
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[4760] - 1185
M.E. (Production)

MANUFACTURING AND AUTOMATION
Tool and die design

(2013 Pattern)
Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

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

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

P4203

Q1) a) A simple cutting tool has 0°rake angle and 3° clearance angle. The maximum
length of the flank wear allowed before regrinding is 1mm. Assuming the
volume rate of wear of the tool to be constant, what will be the percentage
increase in the tool life if the clearance angle is increased to 7°? [4]

b) Explain effect of abrasive type, grain size, bonding material and structure
on the performance of grinding wheel. [4]

c) Define: [2]
i) crater wear
ii) Machinability

Q2) a) Explain the effect of tolerance of diameter of cylindrical workpiece on
V-block location [4]

b) What is foolproof location? Give one example. [2]
c) Explain analysis to determine width of diamond pin. [4]

Q3) a) Explain methods of reducing cutting forces in press tool operations. [4]
b) Determine the spring back angle and hence punch angle to obtain 90°

bend if thickness of part is 4 mm, modulus of elasticity of work material
2 × 105 MPa, punch radius is 10 mm, and part is subjected to a bending
moment of 3000 N. [4]

c) With neat sketch show various element of progressive die. [2]

SEAT No. :

P.T.O.



[4760]-1185   2

Q4) Write short notes on :
a) 3: 2: 1 principle of location [5]
b) ASA system of tool nomenclature [5]

Q5) a) Explain edging impression in forging die design [4]
b) Explain with suitable example the effect parting line selection on the grain

flow in forging. [4]
c) Explain function of flash in forging operation. [2]

Q6) For the component shown in Fig. 1 an injection mold is to be designed,
a) Determine ejector force. [4]
b) Calculate the mold opening force. [4]
c) Determine the diameter of the runner. [2]
Given that : Shrinkage = 0.96%, Coefficient of friction = 0.15, Material
constant for PVC= 0.9, Poisson ratio and Modulus of elasticity for mold
material are 3.33 and 2 × 105 respectively, Injection pressure= 50 MPa. Modulus
of elasticity for PVC is 3 × 103 MPa, thickness=2 mm.

Q7) a) Explain general steps in die casting die design. [4]
b) Discuss design of feeding system in die casting die design. [4]
c) Define following defects in die casting : [2]

i) misruns
ii) cold shuts

Q8) Write short notes on :
a) Determination of mold opening force in injection molding [5]
b) Selection of forging die meterial. [5]
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P4208

Q1) a) Why is automatic index tuning a hard problem? Give an example. [4]

b) If you were about to create an index on a relation, what considerations
would guide your Choice? Discuss: [5]

i) Clustered versus unclustered indexes.

ii) Hash versus tree indexes.

Q2) a) Describe different transformations of global queries into fragment
queries in distributed database. [4]

b) Explain any two concurrency protocols in distributed databases to
ensure consistency. [4]

Q3) a) Explain how a TP monitor manages memory and processor resources
more effective than a typical operating system. [4]

b) Write a short note on (Any One) [4]

i) Long duration transaction

ii) Main memory databases

Q4) Solve Any Two.

a) Consider following DTD [4]

<?xml version="1.0" encoding="UTF-8"?>

<!ELEMENT report (section*)>

SEAT No. :
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<!ELEMENT section (section.title, section.content)>

<!ELEMENT section.title (#PCDATA)>

<!ELEMENT section.content (#PCDATA | anesthesia  | prep | incision
| action | observation)*>

<!ELEMENT anesthesia (#PCDATA)>

<!ELEMENT prep (#PCDATA | action)*>

<!ELEMENT incision (#PCDATA | geography | instrument)*>

<!ELEMENT action (#PCDATA | instrument)*>

<!ELEMENT observation (#PCDATA)>

<!ELEMENT geography (#PCDATA)>

<!ELEMENT instrument (#PCDATA)>

Create XML document and solve the following queries in XQuery on
XML

i) In the Procedure section of Report 1, what Instruments were used
in the  second Incision?

ii) In Report 1, what Instruments were used in the first two Actions
after the second Incision?

b) Consider following DTD for bid [4]
<?xml version="1.0" encoding="UTF-8"?>

<!ELEMENT bids  (bid_tuple*)>

<!ELEMENT bid _tuple (userid, itemno, bid, bid_date)>

<!ELEMENT userid (#PCDATA)>

<!ELEMENT itemno (#PCDATA)>

<!ELEMENT bid (#PCDATA)>

<!ELEMENT bid_date (#PCDATA)>

Create XML document and solve the following queries in XQuery on
the bibliography fragment

i) List the item number and description of the item(s) that received
the largest number of

bids, and the number of bids it (or they) received.

ii) List item numbers and average bids for items that have received
three or more bids, in

descending order by average bid

c) Explain SOAP architecture in web databases [4]
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Q5) a) Explain Time series analysis in Temporal Databases. [4]

b) Explain Mobile databases with suitable example. [4]

Q6) a) Explain Database Connectivity Standards and Object Database
Standards. [5]

b) Solve any One [4]

i) Explain CouchDB building blocks for large systems, self data
contain and Replication

ii) Explain Performance tuning using Materialized View and Schemas
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M.E. (Mechanical) (Design Engg.)
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ADVANCED PROCESS CONTROL
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any five questions.
2) Assume suitable data wherever necessary.
3) Draw neat figures wherever necessary.
4) Use of Scientific Calculator is allowed.
5) Figures to the right indicate full marks.

P4409

Q1) a) Enlist the steps involved in process identification and explain each of
them. [5]

b) Enlist and explain various forms of models. [3]

c) Differentiate between process modelling and theoretical modelling. [2]

Q2) a) What are three classes of processes with difficult dynamics .Enlist and
Explain each. [5]

b) In physical terms how can the presence of time delay cause problems in
conventional feedback control. [3]

c) Define cascade control system. [2]

Q3) a) What is a smith predictor and how it is used for controlling time delay
systems? [5]

b) What is a main problem created by an inverse response system under
conventional feedback control? [3]

c) Define feedforward control system. [2]

P.T.O.

SEAT No. :
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Q4) a) What is Neiderlinski index and how it is used for loop pairing ? [5]
b) Why is a single element of RGA sufficient to determine the entire array

for 2×2 system? [3]
c) What are some important properties of RGA? [2]

Q5) a) Describe digital control system with the help of block diagrams. [5]
b) Compare digital control with analogue control. [3]
c) What is the role of hold devices in digital control? [2]

Q6) a) Find the z-transformations of following functions [5]
i) f(t) =1
ii) f(t) = e(-at)

iii) f(t) = sin(wt)
iv) f(t) = t
v) f(t) = cos(wt)

b) What is stability test for digital control systems? [3]
c) Write short notes on D/A and A/D converters. [2]

Q7) a) What are basic elements of model predictive control? [5]
b) Explain Internal Model Control (IMC) strategy with the help of block

diagram. [3]
c) Enlist the applications of model predictive control. [2]

Q8) a) Explain the heuristic rules involved in the design of Plant Wide Control.[5]
b) What is top-down approach in the design of Plant wide control? Explain

in brief. [3]
c) Explain various objectives of plant-wide control. [2]
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Q1) a) What is model? [4]

b) Why develop a process model. [3]

c) How to determine form of model? [3]

Q2) a) What are the phases involved in model building? [4]

b) What is lumped parameter? Explain. [3]

c) What is distributed parameter ? Explain. [3]

Q3) a) Explain the modeling of single effect evaporater. [4]

b) Write the assumption involved in it. [3]

c) Give the simulation steps in it. [3]

Q4) a) What is regression Analysis? [4]

b) What is design of experiment? [3]

c) Explain factorial design. [3]

Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1214

M. E. (Chemical)
PROCESS MODELING & SIMULATION

(2013 Pattern)
Time :3  Hours] [Max. Marks :50
Instructions to the candidates:

1) Answer any five questions from each section.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

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

5) Assume suitable data, if necessary.

P4227
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2[4760] - 1214

Q5) a) What is process optimization? [4]

b) Write the types of optimization. [3]

c) Explain constrained optimization. [3]

Q6) a) Explain distillation process in detail. [4]

b) Discuss the assumption involved in modeling of binary distillation. [3]

c) Develop a model for it. [3]

Q7) a) What is process simulation? Explain approches for simulation. [5]

b) Explain each approach with example. [5]

Q8) Write notes on.

a) Limitations of mathematical models. [5]

b) Open source softwares for simulation. [5]

M  M  MM  M  MM  M  MM  M  MM  M  M
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Total No. of Questions : 8]

[Total No. of Pages : 3

[4760] - 1220
M.E. (Chemical) (Environmental Engineering)

WASTE WATER TREATMENT & DESIGN
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

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

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

P4233

Q1) a) Explain various types of reactions. [4]
b) What are mass transport processes. [3]
c) Distinguish between ideal and nonideal reactors. [3]

Q2) a) State and explain the design considerations of clarifiers. [4]
b) Explain back wash hydraulics. [3]
c) What are rapid sand and dual media filters. [3]

Q3) a) Explain PSA in the process of adsorption. [4]
b) What are the factors which are influencing adsorption. [3]
c) Explain the design of GAC contactors. [3]

Q4) a) A secondary clarrifier is to be designed to produce an under flow
concentration of 30,000 mg/lit. from an effluent with mixed liquor solids
content of 4500 mg/lit. The wastewater flow rate is 0.06 m3/s. Calculate
the required clarrifier area. [4]

P.T.O.
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[4760] - 1220 2

The following data are obtained from a settling test in 100 cm. cylinder

Time 0 2 4 6 8 10 14 18 22 26 30

Interface
Height (cm) 100 87.5 75 63 53 46 36 29 25 23 20

b) What are the characteristics for ion exchange materials. [3]

c) Explain estimation of UV dose. [3]

Q5) a) Design a 30 ft deep tower trickling filter using a plastic packing to treat
waste water from a rural community in which a small vegetable cannery
is located. Assume that the following information data, derived from
local records and pilot tests. Assuming that a rotary distributor will be
used. [4]

i) Average year-round domestic wastewater flow rate = 2.5 mgal/d
(9460m3/d).

ii) Sustained peak seasonal cannery flow rate = 1.25 mgal/d (4730 m3/d).

iii) The canning season is may through october.

iv) Average year-round domestic BOD5 = 220 mg/L.

v) Sustainned peak combined domestic and cannery BOD5 = 550 mg/L.

vi) Effluent BOD5 requirement = 30 mg/L.

vii) Critical wastewater temperature data May and October = 20°C, for
January = 10°C.

viii) Treatibility constant = 0.10

b) Explain operational characteristics of activated sludge process. [3]

c) Discuss pure oxygen dissolution systems used in biology processes.[3]

Q6) a) Discuss process design consideration for Rotating Biological Contactors.
(RBC). [4]

b) What is activated biofilter process. [3]

c) Explain trickling filter solid-contact process. [3]



[4760] - 1220 3

Q7) Write short note on :
a) UV disinfection [5]
b) Coagulation processes. [5]

Q8) a) Explain fundamental aspects of anaerobic treatment. [5]
b) What are different types of anaerobic reactors. [5]



Total No. of Questions : 8]

[Total No. of Pages : 3

[4760] - 1221
M.E. (Chemical) (Environmental)
SOLID WASTE MANAGEMENT

 (2013 Pattern)
Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Solve any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

P4234

Q1) a) Estimate the moisture content of a solid waste sample with following
compositions. [4]

Component % by mass % moisture content
Food waste 15 70
Paper 45 6
Cardboard 10 5
Plastics 10 2
Garden trimmings 10 60
Wood 5 20
Tin cans 5 3

b) How to calculate the density of a solid waste sample. Explain the formula.[3]
c) Explain how to determine energy content on a dry basis of solid waste

sample. [3]

Q2) a) Solid waste from a new industrial park is to be collected in a large containers,
some of which will be used in conjunction with stationary compactors
based on the trafic studies at similar parks it is estimated that the average
time to drive from garage to the first container and from the last container
to the garage each day will be 15 & 20 min. respectively. If the average
time required to drive between container is 6 min and the one way distance
to the disposal site is 25 km (speed limit 88 km/h), determine the number
of containers that can be emptied per day, based on 8 hr workday. [4]

SEAT No. :

P.T.O.



b) Explain the layout collection route for the residential area for a town.[3]
c) If you were asked to determine the solid waste generation rates for four

community, how would you assess the seasonal effects if the only data
available had been collected during the month of december? [3]

Q3) a) Determine the amount of air required to oxidize completely 1 tonne of
waste having chemical equation
C50H100O40N The required coefficients are a = 50, b = 100, c = 40, d = 1.[4]

b) Estimate the theoretical volume of methane gas that would be expected
from the anaerobic digestion of a tonne of waste having composition
C50H100O40N. [3]

c) Discuss the fundamental laws on which all combustion calculations are
based. [3]

Q4) a) Determine the heat available in the exhaust gases from the combustion of
100 tonnes/d of solid waste with an energy content of 10,500 kJ/kg and
the following composition. Assume the incinerator residue contains 5%
carbon and the temperatures of the entering air and residue from the
grate are 25 and 425°C respectively. [4]

Element % by  mass
carbon 28

Hydrogen 5
Oxygen 22
Nitrogen 4

Sulfur 1
Water 20
Inerts 20

b) Explain mass fired incinerators with figure. [3]
c) Explain the use of RDF. [3]

Q5) a) What is meant by proximate analysis and ultimate analysis of solid waste?[4]
b) Define motion time measurement [3]
c) What are the factors to be considered deciding collection frequency in

SWM system? [3]

[4760]-1221   2



Q6) a) If the overall efficiency of energy conversion process is 12.6%, estimate
the original energy content of the solid waste using the following
information. [4]
i) Energy loss = 25%
ii) Process fuel uses = 8%
iii) Gas turbine efficiency = 24%
iv) Electrical Generator efficiency = 96%
v) In plant power usage = 21%

b) With the help of neat sketch describe the operational components of a
land fill and state their functions. [3]

c) Elaborate the post closure care required for a secure landfill. [3]

Q7) a) A land fill area of (150 m × 100 m) is available for handling 25 years.
MSW for a town of 5,00,000 people. Out of the total landfill area only
80% Is actually available for land fill and other is used for auxiliary
services. Assuming that average per capita MSW discard per year in
town is 0.05 tonne, land fill density is 500 kg/m3, and that the 15% of the
actual land fill cell volume is used for solid cover, estimate. [5]
i) Land fill lift in one year
ii) Number of years for which the land fill can be used if the land fill

can't be increased beyond 25 m.
b) Explain the procedure for leachate management. [5]

Q8) a) Explain the economics of biomethanation plant in detail. [5]
b) Explain plasma arc process with neat diagram. [5]

[4760]-1221   3
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P.T.O.

SECTION - I
Q1) a) Write down definitions of Robot & its Historical background. [8]

b) Explain different elements of Robot. & Illustrate with appropriate sketch.[7]

Q2) a) Explain procedure to determine find position of gripper by forward
kinematics. [8]

b) Write a note on inverse kinematics technique for Robot analysis. [7]

Q3) a) Write a note on 3R manipulater & explain method for specify the position
& orientation. [8]

b) Explain working of point to point type Robot & its applications. [7]

Q4) a) Write a note on Eule's equation & its application in Robot analysis. [8]
b) Explain different methods for trajectory plancy. [7]

Q5) Write a note on following (any three) [20]
a) Velocity & Acceleration kinematics
b) Lagrange formulation of manipulata system
c) Continuous path Robots
d) Welding Robot for Industrial application

Total No. of Questions : 10]                        SEAT No. :

[Total No. of Pages : 2
[4760] - 123

M.E. (Mechanical) (Design Engg.)
ROBOTICS (Elective - II)

(2008 Pattern)
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) Assume suitable data, if necessary.

P3787
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SECTION - II
Q6) a) Explain working of optical encoder. [8]

b) Write a note on touch & slip sensor. [7]

Q7) a) List down & explain different drives used for Robotic system. [8]

b) Write a note on μ - controllers used in Robots. [7]

Q8) a) Write a note on image acquisition system of Robotics. [8]
b) Write a note on image sensing & list down different types of cameras

used for Robotic vision system. [7]

Q9) a) List down requirements of Robot progracy. [8]
b) Write a note on different progracy languages used in Robotics. [7]

Q10) Write a note on following (any three) [20]
a) MEMS & μ - Robotics
b) Fabrication of μ - Robots
c) Proximity sensors
d) Real time operating system

[4760] - 123



Total No. of Questions : 8]

[Total No. of Pages : 2

[4760]-1230
M.E. (Petroleum Engineering) (Semester - II)

ENVIRONMENTAL TECHNOLOGY IN PETROLEUM
ENGINEERING

(2013 Pattern) (Credit System)
Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Attempt Any Five questions.
2) Figures to the right side indicate full marks.
3) Illustrate your answers with suitable examples and diagrams, wherever

necessary.
4) Write relevant question number before writing the answer.

P4237

Q1) a) Explain different types of spills and its treatment methods. [4]
b) Explain significance of Environmental Management System. [3]
c) Write a note on ‘Clean Development Mechanism. [3]

Q2) a) Discuss the methods used for disposing solid exploration and production
waste. [4]

b) What is down hole oil water separator? Discuss about types and
advantages of down hole oil water separator. [3]

c) What are the causes of oil spills? Describe chemical methods to prevent
oil spills [3]

Q3) a) Discuss about environmental control technology in drilling fluid and
produced water. [4]

b) Explain about offshore and onshore waste management options in oil
industry [3]

c) Describe waste water treatment technology in oil industry. [3]

Q4) a) Describe environmental control technology in production operation. [4]
b) What are the steps in minimizing pollution related to petroleum industry?[3]
c) Discuss about potential impacts of oil industry on the environment. [3]

SEAT No. :

P.T.O.



Q5) Write notes on: (Any Two) [10]
a) PTW (Permit to Work)
b) Disaster Management
c) QRA (Qualitative Risk Analysis)

Q6) a) What do you mean Environmental impact assessment? Explain in brief
with suitable example. [4]

b) Explain the principle of ALARP. [3]
c) Explain in brief responsibilities of team members in typical HAZOP

study. [3]

Q7) a) Discuss current environmental issues in offshore oil and gas field with
suitable examples. [5]

b) Discuss in brief various Environmental Regulations, Health and Safety
laws applicable in Oil and Gas Industries. [5]

Q8) Write notes on: (Any Two)  [10]
a) Accidents in oil and Gas industry
b) Risk Analysis and Management
c) HAZID Analysis

[4760]-1230   2
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Total No. of Questions : 8]                        SEAT No. :

[4760] - 1232
M.E. (Petroleum Engineering)(Semester - III)

ADVANCED WELL TESTING
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

P4416 [Total No. of Pages : 2

Q1) a) State the laws which are used for deriving the diffusivity equation, and
explain each one of them in detail. [5]

b) What is meant by ETR, MTR and LTR? Explain in detail. [3]

c) What  is the relevance of transient, pseudo steady state and steady state
flow regime in well testing? [2]

Q2) a) What do you mean by the continuity equation? What are the assumptions
that are used to derive the same? [5]

b) Explain the concept of superposition in space, with appropriate
diagrams. [3]

c) Write down the assumptions for deriving the line source solution of the
diffusivity  equation. [2]

Q3) a) What are  the objecties of a well test? Explain in detail. [5]

b) What do you mean by DST? Explain with its different time phases. [3]

c) What is significance of the multiple buildups and drawdowns in a DST?[2]

P.T.O.



[4760] - 1232 -2-

Q4) a) How is an isochronal test different from a modified isochronal test? [5]

b) Explain why a gas well test is different from an oil well test. [3]

c) Explain what is meant by pseudo pressure. [2]

Q5) a) What do you mean by method of images? [5]

b) Plot pseudo-pressure function vs. pressure, with the help of a graph.
Explain. [3]

c) Explain the various slopes that are observed in a typical well test. [2]

Q6) a) Explain the three types of empirical decline curves. [4]

b) What do you mean by IPR and VLP? What happens when they intersect?
[4]

c) What happens when you change the node position in Nodal Analysis?
Explain with graphs. [2]

Q7) Write short notes on:
a) Types of graphs used in decline curve analysis. [5]
b) Analytical decline curves. [5]

Q8) Explain in detail, What do you mean by:
a) Various solutions to the diffusivity equation. [5]
b) Bourdet derivative and its impact on pressure transient analysis. [5]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1239
M.E. (Information Technology)

ADVANCED DATABASE SYSTEMS
(2013 Pattern) (Semester - II)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to right indicate full marks.
4) All questions carry equal marks.
5) Assume suitable data if necessary.

P4244

Q1) a) What do you mean by distributed data processing? [4]
b) Explain layers of transparency. [3]
c) What are components of distributed DBMS? [3]

Q2) a) What is vertical fragmentation? Explain with examples. [4]
b) What are layers of query processing? [3]
c) Give an example of operation tree. [3]

Q3) a) Explain distributed cost model with an example. [4]
b) Explain in detail join ordering in fragment queries. [3]
c) What is classification of concurrency control algorithm? [3]

Q4) a) How do you perform deadlock management in concurrency control
mechanism?  [4]

b) Explain execution of LRM commands. [3]
c) Draw a diagram of state transition in 3PC protocol. [3]

Q5) a) Explain database server approach through diagram. [4]
b) What are the parallel execution problems? Explain in detail. [3]
c) Explain fundamental object concept and models. [3]

SEAT No. :

P.T.O.



Q6) a) What do you mean by vertical class partitioning. [4]
b) What are architectural issues in distributed object DBMS? [3]
c) What is object identity? Explain with example. [3]

Q7) a) Define OODBMSs. Describe the features of OODBMSs. [5]
b) Explain data warehousing architecture. [5]

Q8) a) Discuss various data mining techniques. [5]
b) Explain knowledge discovery database process. [5]

[4760]-1239   2
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Total No. of Questions : 8]
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[4760] - 1255
M.E. (Instrumentation and Control)

BIOMEDICAL INSTRUMENTATION
Digital Image Processing

(2013 Pattern)
Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Solve any 5 questions.
2) Assume suitable data if necessary.
3) Use of Calculators, log tables, charts is allowed.
4) Figures to the right indicate full marks.

P4259

Q1) a) Describe various components of digital image processing system. [5]
b) Explain bightness adaption and descrimination. [3]
c) Calculate the memory required to store the 256*256 image with 32 gray

levels. [2]

Q2) a) Explain connectivity and adjacency with suitable examples. [4]
b) Explain Histogram Specifications with suitable example. [4]
c) Define distance measures and state their uses. [2]

Q3) a) Obtain the magnitude and phase spectrum of the following image: [5]
10 20 30
40 50  60
70 80 90

b) Explain Radaon Transform. [5]

Q4) a) Enhance the following image with laplacian filter. [5]
1 2 3
4 5 6
7 8 9

b) Compare image smoothing and image sharpening. [5]

SEAT No. :

P.T.O.



Q5) a) Compare image enhancement and restoration. [3]
b) Explain the process of image restoration. [3]
c) Explain image restoration using inverse filter and its digital implementation.[4]

Q6) a) Explain any one pattern classification using suitable example. [4]
b) Explain signature discriptors. [3]
c) Explain canny operator for edge detection. [3]

Q7) a) Enhance the following image using high pass filter. [5]
1 2 3
4 5 6
7 8 9

b) Detect edges in the following image using sobel operator. [5]
1 1 1
0 0 0
1 1 1

Q8) a) Enhance the following image using high pass filter in frequency domain.[5]
1 2 3
4 5 6
7 8 9

b) Explain JPEG 2000 image compression process. [5]

[4760]-1255   2
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Total No. of Questions : 8]

[Total No. of Pages : 3

[4760] - 13
M.E. (Civil) (Construction and Management)

PROJECT ECONOMICS AND FINANCIAL MANAGEMENT
(2008 Pattern)

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

1) Solve any 3 questions from each section.
2) Q. No. 1 & 5 are compulsory.
3) Solve any two from remaining in each section.
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.

P4551

SECTION - I

Q1) a) Dealing with the objectives of F.M. explain in detail.

i) Profit/Earning per share (EPS) maximization approach. [5]

ii) Wealth maximization approach. [5]

Give suitable examples.

b) Explain role of finance manager related to [8]

i) Investment Decision

ii) Dividend policy decisions

iii) Working capital management

iv) Attainment of financial objectives

Q2) As a finance manager how you assess/measure the risk associated with an
asset from both behavioural and a quantitative/Statistical point of view. Give
the required statistical formulae and suitable examples for the techniques
considered. [16]

P.T.O.

SEAT No. :



[4760] - 13 2

Q3) a) Write short notes on : [8]

i) Portfolio expected return

ii) Portfolio Risk (Two Asset portfolio)

b) With the help of neat sketch, discuss [8]

i) Perfect positive correction

ii) Perfect negative correlation

iii) Zero correlation

Q4) a) Discuss the elements of Capital Asset Pricing Model (CAPM). [6]

b) Discuss the following with respect to one step optimization technique
for portfolio selection. [6]

i) Efficient frontier

ii) Global maximum return portfolio

iii) Global minimum variance portfolio

iv) Efficient portfolios

v) Dominated portfolios

vi) CML

c) Define the terms. [4]

i) Systematic Risk

ii) Non - Systematic Risk

SECTION - II

Q5) a) Discuss in detail the "Cash Budget" as a tool of planning. [8]

b) Giving the definitions of Gross Working Capital and Net Working Capital
(NWC), discuss the effect of change in level of current assets and current
liabilities on the profitability risk trade-off. [10]
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Q6) a) A factory producing only one item, which it sells for Rs. 12.50 per unit,
has a fixed cost equal to Rs. 60,000 and variable cost Rs. 7.50 per unit.
Find out [6]

i) The number of units to be produced to break-even.

ii) Number of units to be produced to earn a profit of Rs. 12,000/-.

iii) The profit, if 25,000 units are produced and sold.

b) In depreciation Enlist. [4]

i) The factors affecting the periodic depreciation

ii) Reasons for depreciation.

iii) Methods of depreciation (explain any one)

c) Differentiate between cost control and cost reduction. [3]

d) State the characteristics of Trade Cycle. [3]

Q7) a) Discuss the actions taken by CIDC and its recommendations regarding
financing requirement of the construction sector. [8]

b) How is the "Working Capital in Construction Industry" estimated? Explain
in detail. [8]

Q8) a) Discuss the Lender's perspective in assessment of Risk of a big
construction project. Discuss role of Lender's Engineer. [12]

b) Discuss in detail with factual figures the management of funds for Konkan
Railway Project or any similar project. [4]



SECTION - I

Q1) a) Explain in brief the combined pitch and bounce motion an application
to multi wheel station vehicles. [8]

b) The sprung parts of a passenger car weigh 10 KN and the unsprung
parts weigh 950 N. The combined stiffness of the suspension springs
is 48.5 KN/m and that of the tires is 641 KN/m. Determine the two
natural frequencies of bounce motion of the sprung and unsprung
mass. [8]

Q2) a) A rear engine rear wheel drive passenger car has a mass of 1200 kg.
The weight distribution on the front axle is 38 % and that on rear axle
is 69 % under static condition. If cornering stiffness each of the front
tires is 34 KN/rad and that of rear tires is 37 KN/rad determine the
steady state handling behavior of the vehicle. If the vehicle has wheel
base of 2.31 m find critical/characteristics speed of vehicle. [8]

b) Explain Kinematic behavior of vehicles with rigid wheels and with
complaint tires. [8]
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Q3) a) Derive an expression for the steer angle δf required to negotiate a given
turn with usual notations. [8]

b) Explain most commonly used frequency weightings for whole-body
vibration with example. [8]

Q4) What are test carried out for determining handling characteristics of vehicle?
Explain each test in detail [16]

Q5) Write short notes on : [18]

a) Two degrees of freedom vehicle model for pitch and bounce.

b) Characteristic and Critical speeds.

c) Effect of wheelbase in road and suspension modelling

SECTION - II

Q6) A passenger car weighs 1.5 kN and has a wheelbase of 2.4 m. The center
of gravity is 0.85 m behind the front axle and 0.54 m above ground level.
The braking effort distribution on the front axle is 68%. The coefficient of
rolling resistance is 0.03. 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]

Q7) 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]
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Q8) Explain with the help of labeled sketch mechanism and handling of tracked
vehicle (military vehicle). [16]

Q9) a) Explain two degree of freedom theory to include effects of traction
and braking. [8]

b) Explain in Brief the analysis of sprocket torques and speeds, required
to skid steer a tracked vehicle. [8]

Q10) Write short notes : [18]

a) Steering force and moments.

b) Types of dependent and independent suspensions.

c) ISO Standard for Human Response to Vibrations.
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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 right indicate full marks.
6) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

P3939

SECTION - I

Q1) a) State and Explain various factors affecting wear. [8]
b) Derive equation for the law of adhesive wear as proposed by Archad.[8]

Q2) a) State possible causes of friction. [8]
b) Discuss various types of friction and Explain Coulomb classical theory

of friction. [8]

Q3) Derive the full Reynolds equation with assumptions and its significant terms.
[16]

Q4) a) Derive expression for flow rate through rectangular slot. What are
assumptions made while deriving the equation? [8]

b) State advantages, limitations and applications of hydrostatic bearings.
[8]

Q5) Write a short note on (Any THREE) : [18]
a) Tribology in industry.
b) Heat in bearings.
c) Petroff’s equation.
d) Tribological properties of lubricants.

SEAT No. :
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SECTION - II

Q6) Derive Ertel-Grubin equation in case if elasto hydrodynamic lubrication.
Discuss the short comings in this equation. [16]

Q7) a) Explain Gas lubricated bearings and state advantages and disadvantages
of gas bearings. [8]

b) Rayleigh step bearing has the greatest load carrying capacity of all
slider shapes. Explain. [8]

Q8) For Non -Newtonian behavior of lubrication oils explain the following.[16]
a) Bingham fluids

b) Thixotropy

c) Pseudo plastic flow

d) Dilitancy

e) Elasticity

Q9) a) With the simple sketch resolve the frictional effects in Tyre -road contact.
[8]

b) Explain tribological aspect of rolling motion. [8]

Q10)Write a short note on (Any THREE) : [18]
a) Elasto-hydrodynamic lubrication.

b) Tilting pad bearing.

c) Hertz Theory.

d) Piston pin lubrication.
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P.T.O.

SECTION - I
Q1) a) Explain the following terms with suitable examples: [6]

i) Completely constrained motion.

ii) Incompletely constrained motion.

iii) Successfully constrained motion.

b) Define Inversion of a Mechanism? Explain with the help of neat sketches
inversions of four bar chain? Give their applications? [6]

c) Calculate the number of degree of freedom of the mechanism as shown
in fig. [4]

Total No. of Questions : 8]                        SEAT No. :

[Total No. of Pages : 4
[4760] - 139

M.E. (Mechanical - Mechatronics)
THEORY OF MACHINES AND MECHANISMS

(2008 Pattern) (Elective - II) (Semester - 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 answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rules and electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
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Q2) a) State and prove Kennedy’s theorem of three centre in line. [4]

b) In the mechanism as shown in the fig, the slider E is constrained to move
along the horizontal path. Find for the position shown, the velocity and
acceleration of point E and the angular velocity, the angular acceleration
of the link BDE. [12]

Q3) a) In a slider crank mechanism, the length of the crank and connecting rod
are 90 mm and 360 mm respectively. The crank rotates uniformly at 600
rpm clockwise. When the crank has turned through 45 ° from the inner
dead centre, find by analytical method; i) velocity and acceleration of
piston, ii) angular velocity and angular acceleration of connecting rod.[6]

b) In the mechanism shown in the fig., link AB rotates at 600 rpm uniformly
in clockwise direction. The various dimensions are AB = 100 mm, CR =
150 mm, OC = 400 mm. Find velocity and acceleration of slider R.[12]

[4760] - 139
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Q4) a) In an I.C. engine mechanism, the radius is 100 mm and the length of the
connecting rod is 450 mm. The crank is rotating in anticlockwise direction
with the angular velocity of 10 rad/sec. Using vector algebra method;
determine the velocity of piston and the angular velocity of connecting
rod when the crank is at 45o from the inner dead centre. [8]

b) Using the complex number method, find for the mechanism as shown in
fig. the velocity of slider and the angular velocity of link PQ for given
position. OP =150, ω = 15 r/s anticlockwise. [8]

SECTION - II

Q5) a) Explain three position syntheses for slider crank mechanism by using
inversion method. [6]

b) Using Freudenstein’s equation, design a four bar mechanism to generate
the function y = x1.4 for an interval in x from 1 to 4. The input link is to
start from 30o and is to have a range of 90o, the output link is to start
from 90° and is to have a range of 90°. Use three point Chebychev
spacing. Take the length of fixed link AD as 50 mm. [10]

Q6) a) Define in short; [6]
i) Free vibrations.
ii) Forced vibrations.
iii) Damped vibrations.

b) A steel shaft 1.5 m long is 95 mm in diameter for the first 0.6 m of its
length, 60 mm in diameter for the next 0.5 m of the length and 50 mm in
diameter for the remaining 0.4 m of its length. The shaft carries two
flywheels at two ends, the first having a mass of 900 kg and 0.85 m
radius of gyration located at the 95 mm diameter end and the second
having a mass of 700 kg and 0.55m radius of gyration located at the
other end. Determine the location of the node and the natural frequency
of free torsional vibration of the system. The modulus of rigidity of shaft
material may be taken as 85 GN/m2 [10]

[4760] - 139
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Q7) a) Write short note on Advanced cam Curves. [4]

b) A cam drives a flat reciprocating follower in the following manner:

During first 120° rotation of the cam, follower moves outwards through
a distance of 20 mm with simple harmonic motion. The follower dwells
during next 30° of cam rotation. During next 120° of cam rotation, the
follower moves inwards with simple harmonic motion. The follower dwells
for the next 90° of cam rotation. The minimum radius of the cam is 25
mm. Draw the profile of the cam. [12]

Q8) a) Derive equations for displacement velocity and acceleration for a tangent
cam operating a radial translating roller follower when the contact with
straight flank. [6]

b) Discus the effect of inertia on the shaft in longitudinal and transverse
vibration. [6]

c) Write short note on Euler - Savery Equation. [6]

[4760] - 139
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SECTION - I

Q1) a) Define Embedded systems. Explain its characteristics. [8]

b) What are the embedded system design challenges? Explain any four.
[10]

Q2) a) What are the different selection criteria of microprocessor in embedded
system? [10]

b) Explain the role of interrupts in embedded systems. What is difference
between polling and interrupt method? [6]

Q3) a) Which are the different methods of interfacing I/O devices? Explain
briefly. [8]

b) Explain the features of USB bus and communication using USB bus.
[8]

������

Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 147
����� ����	
���

�� ����	
��������

������������	���

���
���������

��������	
��
� ����������
�����

��
������
�
��
��������������
��

�� �����	
���

�	��
����
����
�	��
����
���
����

�� ��
���
��
�������
�
����
�
�
�
� ��!�������������
�"��������
����!

�
�

�� #�������$���
���
��!�������������%�������

��&�

�� ����	��
 
�
 
��
 	���

 ����
 ������
�
 ����
��	���

�� ������
 ���
� ��
 ��
�!
�����%��
 �������	��

SEAT No. :

P3796



�������	�� 


Q4) a) What is MODBUS protocol? Explain the data transfer using this
protocol. [8]

b) Draw a schematic arrangement for a typical CAN network containing
a master and number of slaves. Explain the process of data transfer
amongst them. [8]

SECTION - II

Q5) a) What are the different software architectures? Explain round robin with
interrupt architecture in detail. What are its disadvantages? [10]

b) What is the difference between Real time operating systems and
conventional OS? [8]

Q6) a) Explain how shared data problem can be solved using semaphores?
[8]

b) What are the different task states? How task states are changed? [8]

Q7) a) What are the functions and applications of operating systems? Explain
any one. [8]

b) Explain the function calls for creating task and task management. [8]

Q8) a) With the help of block diagram explain the design of system in a car.
[8]

b) Write short notes on : [8]

i) Robot arm

ii) Smart card
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P.T.O.

SECTION - I
Q1) a) What do you understand by vehicle safety? What are the objectives of

it? List out various provisions of safety aspects incorporated in a modern
car? [8]

b) What do you understand by safety assessment of vehicles? What are
various provisions of it? Explain. [8]

Q2) a) What is vehicle crashworthiness? What are various characteristics of it[8]
b) What is pedestrian safety? Justify need of it. Explain pedestrian accidents

observed by hitting various vehicles causing fatal and non-fatal injuries.[8]

Q3) a) Explain with neat sketch anthropometry data for passenger compartment
or modern day’s car. [8]

b) What are types of automobile seats? Explain with neat sketch construction
of front seat? [8]

Q4) Write short note on following (Any three) [18]
a) Indian passive safety regulatory test.
b) Governing material properties for vehicle crashworthiness.
c) Hybrid III dummy.
d) Seat belt system with pre-tensioner in load limiter.

Total No. of Questions : 8]                        SEAT No. :

[Total No. of Pages : 2
[4760] - 157

M.E. (Mechanical) (Automotive Engineering)
AUTOMOTIVE SAFETY AND REGULATIONS

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer three questions from Section I and three questions from Section II.
2) Answers to the two Sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rules and electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

P3798



2

SECTION - II

Q5) a) Draw approximate dimensions to the arrangement in the figure mentioned
in question no.1 .calculate forces on anchorage when sudden brake is
applied to vehicle running at high speed consider mass of driver 70kg.
Assume declaration at sudden braking to be equal to 20gm. [8]

b) Explain the types of safety glasses? What are the requirements of it? [8]

Q6) a) What testing procedure is followed for lamps and reflectors in automotive
testing laboratory? Explain beam pattern and specification followed for
head lamp testing as per CMVR rules. [8]

b) Explain asymmetrical beam used in head lamp. What is merits and
demerits of plastic lens head lamps? [8]

Q7) a) What do you mean by type approval? What are various standards and
regulations for it? Explain. [8]

b) Describe various passive safety regulations adopted in India as per IS/
AIS. [8]

Q8) Write short not on the following (any three) [18]

a) Door locks and retention system

b) Adoptive front lighting system.

c) Reflex reflector.

d) Testing track for vehicle.

[4760] - 157
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SECTION - I

Q1) For a fluid flow, derive the differential form of energy equation from first
principles. [18]

Q2) Explain the impact of general behaviour of different types of partial
differential equations on computational fluid dynamics. [16]

Q3) a) Derive first order accurate forward difference, rearward difference
expressions and second order accurate central difference expression
for derivative df/dx of a function f(x). [10]

b) Derive second order accurate central difference expression for derivative
d2f/dx2 of a function f(x). [6]

Q4) Write short note on :

a) Adaptive grid. [8]

b) Unstructured meshes. [8]
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SECTION - II

Q5) Explain :

a) The space marching technique. [9]

b) The relaxation technique. [9]

Q6) Derive the governing equations for quasi one dimensional compressible
flow in nozzle. [16]

Q7) Describe implicit method for solution of Incompressible Couette Flow.
[16]

Q8) Describe explicit finite-difference solution of the two-dimensional complete
Navier Stokes equations. [16]
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1) Answer threequestions from Section - I and three questions from Section - II.
2) Answers to the two Sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rules and electronic pocket calculator is

allowed.
6) Assume suitable data, if necessary.

P3943

SECTION - I

Q1) a) What do you understand by double wish bone suspension system?
Give its advantages during different kinematic conditions of the vehicle.

[8]
b) A motor car is fitted with a mono shock suspension system i.e. only

one shock absorber is mounted in front of rear wheel. The laden weight
of the bike is 240 kg. selecting a suitable material and assuming
appropriate deflection during rough ride, design the spring specifying
no. of active / inactive coils, mean coil diameter, wire diameter, solid
length, free length and types of ends. Draw a sketch showing its
mounting. [8]

Q2) a) Explain with help of neat sketch active suspension. [8]
b) With the help of neat sketches working of a hydraulic power steering

system. List the major component of mechanism and draw a hydraulic
circuit showing high pressure and return line. [8]

Q3) a) Differentiate between reversible and irreversible steering. [8]
b) Explain with the help of neat sketch self-energizing disc brakes. [8]
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Q4) Write short note on the following (Any three) : [18]
a) Caster and Camber.
b) Helper spring.
c) Electrical Power Steering system.
d) Load Conscious Valve.

SECTION - II

Q5) a) Explain with the help of neat sketch servo - power assisted braking
systems. [8]

b) Explain with the help of neat sketch Direct-acting vacuum servos. [8]

Q6) a) What is run flat concept? What are the design features of run flat tyre?[8]

b) Draw cross section of a tyre explaining the role of various components
in that. What are the factors improving road grip? [8]

Q7) a) Explain with the help of neat sketch scammell design. [8]

b) With the help of neat sketch explain suspension of rigid six wheelers.[8]

Q8) Write short note on the following (Any three) : [18]

a) Hydraulic braking system.

b) Retrading and manufacturing of tyres.

c) Aspect ratio.

d) Transmission of six- wheelers.
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SECTION - I

Q1) a) Explain Law of corresponding states. [6]
b) Discuss the generalised compressibility chart with suitable diagram?[6]
c) State and explain Vander Waal's Equation of State [4]

Q2) a) Explain the phase change process from solid to gas with P-V, T-S and
P-T diagram for a substance which shrinks in volume on melting and
also for a substance which expands in volume on melting. [6]

b) Explain critical point and triple point of water with sketch. [4]
c) On mollier diagram, why do the isobars diverge from one another.[6]

Q3) a) Explain increase in entropy principle and entropy generation. [8]
b) Discuss the Law of degradation of energy and availability function of

closed and open system. [8]

Q4) Write a note on.

a) Availability and irreversibility [6]
b) T-ds relations [6]
c) Exergy Destruction [6]
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SECTION - II

Q5) a) Write a note on Maxwell relations. [8]

b) Derive the relation 

2

( )
p T

v p
Cp Cv T

T v

∂ ∂⎛ ⎞ ⎛ ⎞− = − ⎜ ⎟ ⎜ ⎟∂ ∂⎝ ⎠ ⎝ ⎠ [8]

Q6) a) Explain the enthalpy of reaction with suitable example. [6]

b) Find the adiabatic flame temperature for methane-air stoichiometric
mixture. [10]
Consider initially reactants are at 1 atm and 298 K. Use following
data.

Species Heat of formation (kJ/kmol) Specific Heat Cp at 1200 K
(kJ/kmol.K)

CH
4

-74831 --

CO
2

-393546 56.21

H
2
O -241845 43.87

N
2

0 33.71

Q7) a) Discuss the Amagat's Law and Kay's Rule. [8]
b) As applied to statistical thermodynamics, explain the principle of

equipartition of energy. [8]

Q8) Write a note on.

a) The criteria for chemical equilibrium. [6]
b) Explain Inversion Curve and Joule-Thompson Coefficient. [6]
c) Clapeyron equation. [6]
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P.T.O.

SECTION - I
Q1) a) What is the difference between a Pyrheliometer and a pyranometer?

Describe the principle of Angstrom type pyrheliometer. [8]
b) Explain the following terms (Any Two) [8]

i) diffuse radiation
ii) reflected radiation
iii) total radiation

Q2) a) Discuss the parameter governing the performance of flat plate collectors.[8]
b) Why orientation is needed in concentrating type collectors? Describe the

different methods of sun tracking? [8]

Q3) a) What are the main advantages and disadvantages of sensible heat storage
with water as storage media? Compare them with that of solid media
storage. [8]

b) What is principle collection of solar energy used in a non-convective
solar pond? Describe a non-convective solar pond for solar energy
collection and storage. [8]

Total No. of Questions : 8]                        SEAT No. :

[Total No. of Pages : 2
[4760] - 176

M.E. (Mechanical) (Energy Engineering)
NON CONVENTIONAL ENERGY SOURCES

(2008 Pattern) (Elective - II) (Semester - I)
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 diagram must be drawn wherever necessary.
4) Figure to the right indicate full marks.
5) Use of Logarithmic table, slide rule, mollier charts, electronic pocket calculator

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

P3804
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Q4) Write short notes on following [18]
a) Solar thermal collectors
b) Hydrogen storage
c) Solar pumping

SECTION - II

Q5) a) How Biogas plants classified? Explain them briefly giving their advantages
and disadvantages. [8]

b) What is mean by energy plantation? What are the advantages and
disadvantages. [8]

Q6) a) Describe with a neat sketch the working of wind energy system with
main components. [8]

b) Based on simple turbine theory, derive expression for wind power. Also
obtain the value of coefficient of performance for maximum power. [8]

Q7) a) What are the prospects of geothermal field in India? Discuss nature and
characteristic of Indian geothermal reservoirs and it’s possible utilization.[8]

b) What is the scope and limitations for Tidal energy in India? [8]

Q8) Write short notes on following [18]

a) Open cycle OTEC system

b) Sources of geothermal pollution

c) Savonius rotor.

[4760] - 176
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SECTION - I

Q1) a) Explain reactor effluent and its release into environment. [8]

b) Which are the sources of nuclear waste? Explain any four. [8]

Q2) a) Write note on disposal of radioactive waste. [8]

b) Explain Long-term behaviour of wastes and containers [8]

Q3) a) Explain process of Low Level waste Handling. [8]

b) Explain different kind of radiation interactions with matter. [8]

Q4) Write short note on (Any Three) : [18]

a) Ground water and radionuclide movement around repositories.

b) Safety assessment of geological disposal.

c) Treatment and conditioning of liquid waste.

d) Committed equivalent and committed effective dose.
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Total No. of Questions : 8]

[Total No. of Pages : 2
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SECTION - II

Q5) a) What are the different ways to protect against radiation exposure? [8]

b) Explain effect of nuclear waste on human body. [8]

Q6) a) What are Pre-Treatment of Radioactive wastes before disposal. [8]

b) What do you mean by ‘Contamination’. What are different ways to
control? [8]

Q7) a) Which are the challenges in nuclear waste management? [8]

b) What are Principal technical requirements for radiation safety design.
[8]

Q8) Write note on (Any Three) : [18]

a) Radioactive Waste Recycling

b) Nuclear Waste Regulations

c) Dose Equivalent

d) Surface Contamination
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M.E. (Mechanical) (CADM&E) (Semester - II)

COMPUTER AIDED MANUFACTURING
(2012 Pattern)

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

1) Answers to the two sections should be written in separate answer books.
2) Attempt any three questions from each section.
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 and mention it clearly.

P3946

SECTION - I
Q1) a) Explain with suitable example smart automation [6]

b) Explain advanced automation functions in detail [6]
c) Explain the modern maintenance and diagnostics systems used in

automated systems [6]

Q2) a) Explain different NC motion control modes and interpolations [8]
b) Explain with neat block diagram the configurations of computer numerical

control [8]

Q3) a) Differentiate between open loop and closed loop control systems [6]
b) Write a complete NC part program for the component shown in Fig. 1,

Draw the tool path and take raw material MS blank of 100 mm × 50φ,
spindle speed 600 RPM and feed 0.1 mm/rev. all dimensions are in mm[10]

SEAT No. :

P.T.O.

Fig. 1, Q. No. 3(b)
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Q4) a) Explain the engineering analysis of NC positioning systems [6]
b) Write a complete APT part program to generate end profile for the

component shown in Fig. 2. Use post processor call statement MACHINE
MILL, Draw the tool path and take raw material stainless steel blank of
160 mm × 100 mm, spindle speed 800 RPM and feed 0.15 mm/rev. all
dimensions are in mm. [10]

Q5) a) Explain the principle functions of CNC [8]
b) Explain the major features and elements of CNC machines [8]

SECTION - II
Q6) a) Explain product flow analysis in detail [10]

b) Explain GT applications in manufacturing processes [8]

Q7) a) Explain planning and implementation issues of FMS [10]
b) Explain FMS optimization in detail [6]

Q8) a) Explain Siemens concept CIM with neat block diagram [8]
b) Explain NIST – AMRF Hierarchical CIM model [8]

Q9) a) Explain in brief types of process planning and discuss their merits over
each other. [10]

b) Enlist and describe in brief CIM hardware and software. [6]

Q10) a) Write short notes on MRP- I [6]
b) Explain the principle of PDM & PLM . [5]
c) Write short notes on JIT concept [5]

Fig. 2, Q. No. 4(b)
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 M.E. (Civil) Hydraulics (Semester - I)

WATER RESOURCE PLANNING AND MANAGEMENT
 (2008 Pattern) (Theory)
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SECTION - I
Q1) a) State and explain briefly various steps involved in planning of water

resource project. [9]
b) Briefly explain different objectives of water resource project. [9]

Q2) a) What data is required for planning of a water resource project? [8]
b) What do you mean by multi-objective analysis? Explain its use in

planning the models for water resources projects. [8]

Q3) a) Explain the role of water users cooperative societies in water distribution.
[8]

b) What do you mean by an integrated approach to manage water resource?
List out its salient features. [8]

Q4) a) Two reservoirs A and B are planned to be constructed at the cost of
Rs. 30 million and 60 million respectively. Annual maintenance and
operation costs of these projects are Rs. 7 lakh and 16 lakh. The annual
benefits from the projects are 4.6 million Rs. and 9.7 million Rs.
respectively. Which of the two projects is more economical if the rate
of interest is 10% and useful life of the project A is 45 years and  that
of project B is 75 years? [8]

SEAT No. :

������



[4760]-20 �����

b) Write short notes on : [8]

i) Technological options for water resources development.

ii) Social and Engineering aspects of water resources planning.

SECTION -II

Q5) a) Explain "National water policy". [8]

b) Describe "Necessity of water resources planning and management".[8]

Q6) a) Explain the term "State water disputes" with suitable examples. [8]

b) Describe the role of different bodies in water resources planning. [8]

Q7) a) Explain the procedure adopted for the preparation of feasibility reports
with reference to the following. [12]

i) Site conditions

ii) Investigations into resources

iii) Legal issues and all other factors bearing upon the design of
engineering works.

b) Explain in brief "Global water Partnership". [4]

Q8) Write short note on (Any three) [18]

a) ICOLD

b) ICID

c) State of art integrated water resources management

d) Irrigation management policy
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SECTION - I

Q1) a) Discuss Performance Modeling Tools in detail. [9]

b) Explain Continuous Time Markov Chain Model with suitable example.[9]

Q2) Define Queuing Network? Discuss in detail the M/M/1 Queue and M/M/m
Queue with suitable example. [16]

Q3) What is Birth & Death Process in Manufacturing Environment? Explain with
suitable example and detailed analysis. [16]

Q4) a) Elaborate the concept of Stochastic Processes in Manufacturing. [8]

b) Describe Semi-Markov Processes in Manufacturing. [8]
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Total No. of Questions : 8]

[Total No. of Pages : 2
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SECTION - II

Q5) Define Flexible Manufacturing System. Explain in detail all the elements of
FMS. List advantages. [18]

Q6) a) What is Classical Petri Nets? Explain. [8]

b) Explain different types of Plant Layouts. [8]

Q7) a) Discuss Product Form Queuing Networks. [8]

b) Explain Extended Classes of Timed Petri Nets. [8]

Q8) a) Elaborate the concept of Semi-Markov Processes in Manufacturing. [8]

b) Explain Modeling of Kanban Systems. [8]
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Total No. of Questions : 8]                        SEAT No. :

[4760] - 205
M.E. (Mechanical) (CADM & E)

PRODUCT LIFECYCLE MANAGEMENT
(2012 Pattern)

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 side indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.

P4755 [Total No. of Pages : 2

SECTION - I
Q1) Explain in detail CAD, CAM, EDM and PDM of product Life Cycle

Management. [18]

Q2) What is PLM Strategy? Explain the concept with its importance. Discuss any
four characteristics of PLM. [16]

Q3) a) Discuss key management issues in Product Data and Product Work Flow
in PLM. [8]

b) Explain the concept of Computer Integrated Management. [8]

Q4) a) Define and Explain any four characteristics of PLM. [8]
b) Elaborate the concept of Collaborative Engineering. [8]

SECTION - II
Q5) Discuss Different phases of Product Life cycle and corresponding technologies

applied in it. [18]

Q6) a) What is Distributed Database? Explain. [8]
b) Explain Product Organization structure in detail. [8]

P.T.O.



[4760] - 205 -2-

Q7) a) What are Information Authoring Tools? Explain. [8]
b) Describe Document and Hardware Management in PLM. [8]

Q8) Discuss in detail change Management and Configuration Management. How
they are related? Elaborate their role in PLM with importance. [16]



Total No. of Questions : 8]                        SEAT No. :

[4760] - 206
M.E. (Mechanical) (Computer Aided Design, Manufacturing & Engineering)

RAPID PROTOTYPING
(2012 Pattern)

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

1) Attempt any three questions from each section.
2) Figures to the right indicate full marks.

P4742 [Total No. of Pages : 2

SECTION - I
Q1) Explain types of prototypes with three important aspects of interests. Discuss

advantages of rapid prototyping in different areas. [16]

Q2) What is solid ground curing? Explain process, working principle and
application with case study. [16]

Q3) Explain FDM process with respect to: [16]
a) principles, process, model & specification.
b) Application, Advantages.

Q4) Discuss process of selective laser sintering with.
a) Principles, model & specification, process.
b) Advantages, Application, case study. [18]

SECTION - II
Q5) Define rapid tooling. What is its need? Differentiate direct and indirect rapid

tooling Explain significance of spray metal deposition and EOS process.[16]

Q6) Explain. [16]
a) DTM rapid tool process
b) Key steps to use RP software with application.

P.T.O.



[4760] - 206 -2-

Q7) Comment on significance of STL file. What are its features? How and when
STL file is repaired? [16]

Q8) How rapid technology is applied in: [18]

a) Design & Material relationship.

b) Coin industry & GIS application.
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SECTION - I

Q1) Solve any two .

a) Give detail classification of motives and explain with suitable example.
[9]

b) Explain Leadership-definition, its importance. Explain leadership
style - models and theories of leadership styles. [9]

c) Explain the stress management. [9]

Q2) a) Explain Mathematical Modeling and it's principles. [8]

b) Explain Process reaction curve with diagram. [8]

Q3) a) Explain PID Controller and its tuning for Dynamic Performance. [8]

b) Explain Ziegler-Nichols method. [8]
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SECTION - II

Q4) Solve any two.

a) With proper block diagrams, dfferentiate between feedback and feed
forward control systems. [9]

b) Why we need to convert continuous time signals to discrete time signals
&vice versa? Give physical example for this need. [9]

c) Explain temperature control system using feedback control method in
deatil.  [9]

Q5) a) Write short on discrete PID Controller. [8]

b) Explain with neat diagram, the temperature control of jacketed CSTR
by [8]

i) Conventional Feedback and

ii) Cascade control.

Q6) a) What is one way decoupling of two control loops? Why could it be
acceptable? [8]

b) Explain the Relative Gain array (RGA) for a process with two inputs
and two out-puts. [8]
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SECTION - I

Q1) a) Explain neuron model with neat sketch also explain biological
inspiration in development of artificial neural network. [12]

b) Explain various transfer functions used in neural network also find
activation function for each transfer function for input P = [1 –1 2]T,
W=[0.5 1 0.5], b = 0. [13]

Q2) a) Explain various Learning rule used in neural network. Explain Back
propagation learning method. [13]

b) Explain MLP using neat sketch also explain hopefield network. [12]

Q3) a) Explain ART network with neat sketch also explain BAM theory in
detail. [13]

b) Explain recurrent learning network in detail. [12]
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SECTION - II

Q4) Explain various fuzzy and crisp operators. Explain Fuzzy Logic system.
Explain different inference systems used in fuzzy logic. [25]

Q5) Explain different types of functions used in fuzzy logic. Explain Mamdani
Inference system with neat sketch. What is fuzzy Quantifier? Explain in
detail max-min composition rule used in fuzzy theory. [25]

Q6) a) Explain Air conditioner controller using Fuzzy logic. [12]

b) Explain Process control example by neural network treatment. [13]
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P.T.O.

SECTION - I
Q1) a) Explain with examples the suitability of applying artificial intelligent tools

such Fuzzy logic and Artificial Neural network for solving problems in
power system. [10]

b) Write short note on following with examples; [15]
i) Fuzzy relations and operations on fuzzy sets.
ii) Height of a fuzzy logic
iii) Normalization of a fuzzy set.

Q2) Explain following methods of associating crisp set with a given fuzzy set.[25]
a) Core of a fuzzy set
b) Support of a fuzzy set
c) Level set associated with a fuzzy set
d) α - cuts of a fuzzy set

Q3) Explain ‘Propositional Logic’ PL(1) with reference to following points giving
appropriate examples. [25]
a) Syntax of PL (1)
b) Semantics of PL (1)
c) Semantic Properties
d) Derivation
e) Resolution in PL (1)

Total No. of Questions : 6]                        SEAT No. :

[Total No. of Pages : 2
[4760] - 232

M.E. (Electrical-Power  Systems)
ARTIFICIAL  INTELLIGENCE  AND  ITS  APPLICATIONS  IN

POWER  SYSTEMS
(2008 Pattern)

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, if necessary.

P3816
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SECTION - II

Q4) a) Explain in short the operational as well as functional properties of Artificial
Neural Network (ANN). [10]

b) Explain basic McCullock Pitts’ non linear model of a neuron with diagram
and mathematical relations. Explain the analogy between biological neuron
and artificial neuron. [8]

c) Explain linear as well as non-linear transfer functions used to map input-
output relation while training ANN. [7]

Q5) a) Define learning of artificial neural network. Compare supervised and un-
supervised learning. [15]

b) Explain algorithm of ‘Perceptron learning Rule’. Explain ‘learning rate’
and ‘momentum coefficient’. [10]

Q6) a) With neat diagram explain the architecture of Multi-Layer Perceptron
(MLP). [5]

b) Explain basic rules of signal flow graph. [5]

c) Explain the error back propagation algorithm with mathematical formulae.
[15]

[4760] - 232



P.T.O.

SECTION - I
Q1) a) Highlight on worldwide potentials of conventional and nonconventional

energy resources and comment on same. [10]
b) Write a note on IRP. [5]
c) Describe the factors favoring and against renewable energy sources.[10]

Q2) a) Write a note on solarcells and its cell technologies. [10]
b) Explain the control system and its design features for wind power system.[10]
c) Explain characteristics of PV cells. [5]

Q3) a) High light on wind distribution and wind speed predictions. [10]
b) Explain the wind and Solar combination for standalone and grid connected

system. [10]
c) Discuss different types of solar collector. [5]

SECTION - II

Q4) a) Write a note on conversion of Biomass in other form of energy such as
solid, liquid and gases. [10]

b) Write a note on minihydel plant. [7]
c) Explain the ocean-thermal energy conversion systems. [8]

Total No. of Questions : 6]                        SEAT No. :

[Total No. of Pages : 2
[4760] - 233

M.E. (Electrical) (Power  System)
RENEWABLE  ENERGY  SOURCES

(2008 Pattern) (Elective - II) (Semester - 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.
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Q5) a) Explain the flywheel energy relation its components and its benefit over
battery. [10]

b) Write a note on fuel cell energy storage systems. [10]
c) Write a note on Battery management. [5]

Q6) a) Explain the hybrid system combined with diesel. [10]

b) Discuss different parameters which affects power quality of system and
how they can be controlled. [10]

c) Highlight on concept of load scheduling. [5]

[4760] - 233



Total No. of Questions : 6]

[Total No. of Pages : 2

[4760]-234
M.E. (Electrical) (Power Systems)

POWER SYSTEM DYNAMICS
(2008 Pattern)

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

1) Answer any two from each section.

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

3) Assume suitable data if necessary.

4) Write down all the assumptions made.

P3818

SECTION - I

Q1) Explain in detail analysis of transient stability using numerical and graphical
approach. State the criterions involved in it. [25]

Q2) a) Write down the characteristic equation for single machine system with
static exciter and discuss the dynamic stability using coefficient of different
power of ‘s’ applying Routh’s criterion. [13]

b) Considering field flux decay, discuss the stability of single machine system
neglecting AVR by the application of Routh’s criterion. [12]

Q3) Discuss about system stability with the concept of Synchronizing Torque
(Ts) and Damping Torque (TD) for the system

a) without AVR [13]

b) with exciter [12]

P.T.O.

SEAT No. :



[4760]-234 2

SECTION - II

Q4) What is power system stabilizer (PSS)? Explain it with the help of neat block
diagram. Explain the working of each component of PSS in detail. [25]

Q5) a) Derive stator and rotor equation of synchronous generator represented
by model 1.1 to analyze the dynamics of it. [13]

b) Explain the SVC model and its inclusion in the dynamics of SMIB.[12]

Q6) a) Describe the steps and assumptions involved in investigation of dynamic
stability of multi-machine system. [13]

b) Explain with the help of suitable example, the objectives and various
methods of islanding. [12]
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SECTION - I

Q1) a) What is power quality? Define power quality as per IEEE standard
1159. Also characterize power quality events. [9]

b) What is RMS voltage variation? What are different power system events
result deviation of RMS voltage. What are different principles to control
voltage variation? [8]

c) Explain effect of location of fault and fault level and type of fault on
voltage sag. [8]

Q2) a) Explain sources which introduces voltage flicker. Also highlight various
mitigation techniques. [9]

b) Explain economic impacts of voltage sag. Also explain equipment
sensitivity to sag. [8]

c) Differentiate between Voltage sag and interruption also enlist differences
between harmonics and transients. [8]
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Q3) a) How voltage sag is analyzed? How voltage sag can be mitigated? [9]

b) How power quality and grounding are interrelated? What special
precautions are taken for maintaining quality supply for critical
equipment? [8]

c) How transients are classified? Explain effect of surge impedance and
line termination on Transient voltages. [8]

SECTION - II

Q4) a) Explain harmonic resonances and effect of these on system operation.
[9]

b) Explain objectives of power quality monitoring and monitoring
requirements. [8]

c) Explain need of power quality state estimation and advantages of it.
[8]

Q5) a) Explain various approaches of power quality monitoring. [9]

b) Explain effect of harmonics on rotating machines, power capacitors
and on transformers. [8]

c) Explain following power quality indices [8]

i) THD

ii) TDD

iii) Flicker factor and

iv) Percent Negative sequence voltage

Q6) a) Explain different types of transducers used for power quality monitoring
along with specific requirements. [9]

b) Explain various methods for reducing harmonic components from load
currents. [8]

c) Write in details about selection of power analyzer, measurement location
and interval between consecutive measurement so as to correctly power
quality. [8]
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SECTION - I

Q1) a) Explain the phenomenon of internal discharge. [5]

b) Explain the phenomenon of surface discharge. [5]

c) Explain the phenomenon of external discharges. [5]

d) What are the reasons are occurrence of partial discharge in dielectric
material. State methods to detect the partial discharge. [10]

Q2) a) Explain the necessity of calibration of Partial Discharge (PD) measuring
setup. [6]

b) Explain in detail, the procedure of calibration of PD measuring unit.
[6]

c) Explain the reasons for uncertainty of measurement. [6]

d) Compare the working of straight and balanced detection system [7]
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Q3) a) Explain the working of completely enclosed screen. What are the
materials used for screening and Screen interruptions. [15]

b) Explain the technique and procedure of measurement of screening
efficiency. [10]

SECTION - II

Q4) Explain the effects of Partial Discharge on following type of dielectrics.
Also explain the allowable magnitude of discharge. [25]

a) Gaseous insulating materials

b) Liquid insulating materials

c) Solid insulating materials

Q5) a) With mathematical relation explain the difference between measured
and actual charge [15]

b) Explain the occurrence of pulses of time-dependent Partial Discharge.
Draw diagrams of time varying pulses. [10]

Q6) a) What is the standard procedure of conducting partial discharge test on
cables? [5]

b) Explain the problems during Partial Discharge measurement on long
cables. [5]

c) What is the significance of knowing location of partial discharge?
Explain the methods to locate PD. [15]
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ENERGY MANAGEMENT AND POWER QUALITY IN

ELECTRICAL DRIVES
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SECTION - I

Q1) a) Explain VFD controlled operation of Blowers and pumps. [10]

b) Explain loss model optimal control of induction motor. [15]

Q2) a) Explain capacitor size and location fixation criteria and cause of power
losses. [15]

b) Which are different power quality issues present. [10]

Q3) a) Explain energy conservation measures in cooling towers. [10]

b) Explain cogeneration and its types and need. [15]

SEAT No. :
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SECTION - II

Q4) a) Explain the term harmonics and corrective measures to be applied.[15]

b) Explain different Power quality reliability indices. [10]

Q5) a) Explain the harmonics reduction techniques in transformer. [15]

b) Explain the high power factor pre-regulator. [10]

Q6) a) Explain PWM converter as a current source active filter. [15]

b) Explain shunt type Active power filter. [10]
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Total No. of Questions : 6]                        SEAT No. :

[4760] - 249
M.E.(Electrical) (Power Electronics and Drives)

HARMONICS AND THEIR MITIGATION (Elective - II)
(2008 Pattern)

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

1) Solve any two questions from Section - I and two questions from Section - II .
2) Use separate answer book for both the sections.

P3954 [Total No. of Pages : 1

SECTION - I
Q1) a) Discuss different sources of harmonic Distortion. [15]

b) Explain different power quality issues present. [10]

Q2) a) Explain  the effect of power quality problem on equipments with remedy.
[15]

b) Enlist different harmonic elimination techniques. [10]

Q3) a) What are Effects of harmonic distortion. [15]
b) Explain steps for passive Harmonic filter design. [10]

SECTION - II
Q4) a) Explain power quality monitoring methods & equipments. [15]

b) Explain different Power quality reliability indices. [10]

Q5) a) Explain different harmonics reduction techniques. [10]
b) Explain different devices used to control harmonics in the system. [15]

Q6) a) Explain shunt type Active power filter. [15]
b) Explain operating characteristics of SPS. [10]
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SECTION - I

Q1) a) Explain operation of three phase inverter in 120 degree conduction
mode with output voltage and pulses waveform. Explain PWM,
SPWM inverter in detail. [15]

b) How voltage variation is achieved within inverter. Explain different
methods. [10]

Q2) a) What are the advantages and disadvantages of CSI? Explain current
regulated PWM CSI. Draw circuit diagram and output voltage, current
waveform. [15]

b) What are basic types of switching mode regulators? Explain any two
in detail. [10]

Q3) a) Explain buck converter with output voltage and current waveform.
What are advantages and disadvantages of buck regulator? [15]

b) What are different methods of power factor control explain any two
methods in detail. [10]
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SECTION - II

Q4) a) What are IEEE standards for power quality? [10]

b) Show in detail implementation of single phase active filter and associated
output. [15]

Q5) a) Explain vector control operation of three phase induction motor with
block diagram and function of each block. [15]

b) What is sensor less control of Induction Motor and explain any one
control method for control of IM. [10]

Q6) a) What is sensor less control of Synchronous Motor? [10]

b) Describe the design of 1-phase APF with PWM inverter as voltage
source controller. [15]
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P.T.O.

SECTION - I
Q1) What are the different techniques used in Hydroinformatics to satisfy the

huge water demand in industrial sector without disturbing the available water
resource systems? Explain role of internet and web based modeling in the
same regards. [16]

Q2) What is decision support system. Discuss design of decision support system
for flood protection including various components. [16]

Q3) Discuss various methods of simulations. Discuss possible simulation model
for predicting inflow-outflow to a reservoir. [16]

Q4) a) Enlist practical Hydroinformatics tools available in the market and explain
one with suitable example. [8]

b) Explain the role of government in implementing Decision Support System
for the development of water resources systems. [10]

Total No. of Questions : 8]                        SEAT No. :

[Total No. of Pages : 2
[4760] - 26

M.E. (Civil) (Hydraulics)
HYDROINFORMATICS AND SIMULATIONS (Elective - II)

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section. Q. No. 4 of section I and Q. No. 8 of
section II are compulsory.

2) Answer to the two sections should be written in separate answer booklet.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.
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SECTION - II
Q5) What are Artificial Neural Networks. Explain in detail standard back propagation

algorithm. Compare back propagation algorithm and cascade correlation
algorithm. [16]

Q6) Discuss the flow chart of Genetic Algorithm. Explain mutation, crossover and
reproduction. [16]

Q7) a) What is the necessity of cross validation in ANN modeling? Explain any
method of cross validation in detail. [8]

b) “GA works on the Darwinian Principle of survival of the fittest” Explain.[8]

Q8) Write short notes on [18]

a) Conjugate Gradient algorithm

b) Applications of ANN in rainfall-runoff modeling

c) Stopping criteria in GA

[4760] - 26
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SECTION - I

Q1) a) What is business ethics? What is required to be done to develop an
ethical environment. [8]

b) State and explain different management principles. [8]

Q2) a) Define project goals. Discuss in detail establishing project priorities.[8]

b) Explain the process of creating Work Breakdown Structure (WBS).[8]

Q3) a) Explain situation for revision of project plan and role of project manager.
[8]

b) Explain the process of tracking project progress. [8]

Q4) Write short notes on any three: [18]

a) Planning of an IT project.

b) Risk Management.

c) Energy Management and Energy Audit.

d) Six sigma.

SEAT No. :
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SECTION - II

Q5) a) Elaborate the concept of knowledge management as modern approach
to management. [8]

b) Discuss the applications of IT in Agriculture sector. [8]

Q6) a) State the modern approaches to management with reference to supply
chain management. [8]

b) Explain the following terms in details. [8]

i) CPI

ii) PND

iii) TCPI

Q7) a) Give the tools and techniques of strategic management. [8]

b) State and explain various project quality standards. [8]

Q8) Write short notes on any three: [18]

a) IPR & Cyber law.

b) Employee Welfare.

c) Customer Relationship and quality control.

d) Stress management.
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Total No. of Questions : 10]                        SEAT No. :

[4760] - 265
M.E.  (E&TC) (Microwaves)
SMART ANTENNAS

(2008 Pattern) (Elective - II)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Question Nos. 5 and 6 are compulsory. Out of the remaining attepmt 2 questions
from section I and 2 questions from section II.

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

P4729 [Total No. of Pages : 3

SECTION - I

Q1) a) Describe the key features of Smart antenna and compare it with
conventional antenna system in terms of range extension, hole filling and
building penetration. [8]

b) Derive the mathematical framework for array factor of smart antenna as
a  function of Direction of arrival. [8]

Q2) a) Explain the model of the channel between the portable transmitter and
base station receiver using Vector Channel lmpulse Response (VCIR).[8]

b) Describe the various implementation aspects of spatial processing
receivers. [8]

Q3) a) Derive the mathematical model of adaptive antenna system with MMSE
approach. [8]

b) Describe the Fixed beam forming Network and adaptive array processors.
[8]

P.T.O.



[4760] - 265 -2-

Q4) a) Explain the beam selection criterion for different multiple access
methods. [8]

b) Describe the structure of wideband adaptive array in terms of spatial and
temporal filtering. [8]

Q5) Explain the following techniques in terms of software radio: [18]

a) Down conversion.

b) Channelization.

c) In-phase and quadrature signal component extraction.

d) Demodulation.

SECTION - II

Q6) a) Describe the structure of coherent combining array receiver and spatial
filtering Rake receiver for CDMA. [10]

b) How dynamic re-sectoring is useful for time varying traffic in smart antenna
system. [8]

Q7) a) Explain the downlink beamforming technique for CDMA. [8]

b) Justify, mathematically, the range extension in CDMA using smart
antenna. [8]

Q8) a) Illustrate how directional base station antennas can improve the reverse
link in a single cell CDMA system. [8]

b) Investigate the CDMA system capacity improvement by using smart
antennas on the reverse link in multi-cell CDMA systems. [8]



[4760] - 265 -3-

Q9) a) Describe the effect of spatial filtering on reverse channel at the subscriber
unit in detail. [8]

b) Explain the importance of smart  antennas and directional antennas in
increasing the cell to cell isolation at subscriber unit. [8]

Q10)Apply vector based approach to analyze the capacity improvement in CDMA
system using smart antennas. [16]



P.T.O.

SECTION - I
Q1) a) Explain the importance of preprocessing of speech signal? [8]

b) Write a short note on spectral analysis of speech signal? [8]

Q2) a) What is speech coding? Why speech coding is necessary? [8]
b) What are the different speech digitization techniques? Explain it? [8]

Q3) a) What is Linear Predictive Coefficient (LPC)? Explain Levinson Durbin
algorithm? [10]

b) What are the different methods of pitch estimation? Explain in brief any
one Method of pitch estimation? [6]

Q4) a) What is filter bank processing of speech signal? Explain it? [10]
b) What are the issues to be considered in development of speech and

speaker recognition systems? [8]

SECTION - II

Q5) a) What is speech enhancement? What are the quality measures of speech
enhancement? [8]

b) Write a short note on Spectral subtraction method of Speech
enhancement? [8]

Total No. of Questions : 8]                        SEAT No. :

[Total No. of Pages : 2
[4760] - 266

M.E. (Electronics and Te1ecommunication)
MICROWAVE  ENGINEERING

Speech Processing And Application
(2008 Pattern) (Elective - II)

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

1) Solve any three questions from each Section.
2) Right hand side figures indicated marks.
3) Assume data necessary.

P3830
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Q6) a) What is Hidden Markov Model (HMM)? What are three problems in
HMM implementation? [8]

b) Explain role of Neural Network is used in speech processing? [8]

Q7) a) How dynamic programming based on speech recognition application?[10]

b) What are spectrum distance measures for speech recognition? [6]

Q8) a) Explain Hardware and Software required for speech processing? [8]

b) What is MFCC? Explain cepstrum analysis of speech signal? How it can
be used to calculate source/excitation and Vocal tract characteristic. [10]

[4760] - 266



P.T.O.

SECTION - I
Q1) a) Draw and explain basic structure of pn junction. Also mention the effect

of zero bias, forward bias and reverse bias with respect to the parameters
of space charge region and capacitance effects. [8]

b) What is meant by Schottky barrier? Compare Schottky barrier diode
with p-n junction diode. [8]

Q2) a) Explain basic operation of MOSFET. With reference to Voltage transfer
Curve, explain various regions of operation of MOSFET. [8]

b) Explain threshold voltage and its significance. Also mention the impact
on corresponding parameters with respect to mathematical formula.
Describe substrate bias effects on threshold voltage. [8]

Q3) a) Define and explain junction capacitance model with reference to p-n
junction. [8]

b) Draw and explain minority carrier distribution and basic currents in
forward biased n-p-n bipolar transistors. [8]

Q4) Write short notes on any three: [18]
a) Ideal MOS capacitor.
b) Frequency limitations of transistors.
c) Rectifying and ohmic contacts
d) High -frequency and high speed issues

Total No. of Questions : 8]                        SEAT No. :

[Total No. of Pages : 2
[4760] - 267

M.E. (E&TC) (Microwave)
SEMICONDUCTOR  DEVICES  MODELLING  AND TECHNOLOGY

(2008 Pattern) (Elective - II)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of Calculator is allowed.
6) Assume Suitable data if necessary.
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SECTION - II

Q5) a) Explain, why the ratio of βn/βp should be equal to one, for the CMOS
Inverter? Draw the Transfer characteristic of CMOS Inverter. [8]

b) What is Technology Scaling? Explain three ways of scaling the devices.
Explore each in brief. [8]

Q6) a) What is SPICE? List SPICE model parameters of MOSFET. How are
these useful in design? [8]

b) Explain with neat diagrams, CMOS layout design rules with respect to
maximum and minimum size spacing for [8]
i) n-well
ii) poly
iii) metal
iv) active area

Q7) a) Explain in detail the CMOS fabrication process steps used in integrated
circuit designs. [8]

b) Explain SPICE models of p-n diode and BJT. List SPICE model
parameters. How are these useful in design? [8]

Q8) Write short notes on any three: [18]

a) CMOS parasitic

b) λ Parameter and layout design rules.

c) Bi-CMOS inverter

d) Diffusion and ion implantation

[4760] - 267



Total No. of Questions : 6]

[Total No. of Pages : 2

[4760]-268
M.E. (E & TC) (Microwave)

 MICROWAVE INTEGRATED CIRCUITS
(2008 Pattern) (Semester - II)

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

1) Solve any two questions of each section.
2) Draw diagram wherever necessary.
3) Assume suitable data, if necessary.

P4541

SECTION - I

Q1) a) What are the methods of MIC synthesis. Discuss any one of them.[15]
b) Design a microstrip line for 100Ω characteristic impedence the substrate

thickness is 0.138 cm with 2=∈r . What is the guide wavelength of this
x-line, if operating frequency is 3 GHz. [10]

Q2) a) What are microwave discontinuities? Discuss in detail. [12]
b) Calculate the various parameters for the design of coplainer transmission

lines at 100 MHz. [13]

Q3) a) Explain, discuss & compare hybrid & monolithic microwave integrated
circuits. [13]

b) Describe the technological steps involved in the fabrication of hybrid
ICs. [12]

SECTION - II
Q4) a) Explain in detail the technique involved in the measurement of noise in

MIC circuits. [13]
b) Explain uncertainty & confidence in measurement. [12]

P.T.O.

SEAT No. :
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Q5) a) Explain in brief power splitter, coupler & reflector meter. [12]
b) Explain power measurement technique. [13]

Q6) Write notes on applications of MICs to [25]
a) Radio System.
b) Satellite Communication.
c) Broadcast System.
d) Future trends in MICs.



Total No. of Questions : 8]                        SEAT No. :

[4760] - 269
M.E. (E & TC ) (Microwave)

SIGNAL PROCESSING FOR WIRELESS
COMMUNICATION
(2008 Pattern)

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) Assume suitable data, if required.
5) Use of scientific calculator is allowed.

P4573 [Total No. of Pages : 3

SECTION - I

Q1) a) Explain the following distribution function with the help of equations.
and sketches. [8]

i) Gaussian distribution

ii) Poisson distribution

iii) Uniform distribution

b) Explain the terms likelihood and sufficiency. [4]

c) Explain Gauss Markov model. [4]

Q2) a) Explain the term hypothesis testing. Explain the difference between null
hypothesis and alternate hypothesis. [6]

b) Explain Bayes detection and derive the expression for  Likelihood ratio
for the same. [10]

P.T.O.
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Q3) a) Derive the expression for threshold for the correlation receiver used for
binary decision problem. Draw the structure for the same. [10]

b) Explain what do you mean by the term intersymbol interference. [6]

Q4) a) Explain the term noise and the different type of noise that occurs in
communication system. [8]

b) Draw the receiver structure of colored noise and derive the related
mathematical equations. [10]

SECTION - II

Q5) a) Explain the basic concept of adaptive filter with the help of block
diagram. [6]

b) Explian any two applications of adaptive filters with the help of neat
diagrams. [6]

c) Explain the basic concept of RLS algorithm. [4]

Q6) a) Explain the term power spectrum estimation (PSE). [4]

b) Explain the periodogram  method of Power spectrum estimation. [6]

c) Explain Welch method of PSE. [6]

Q7) a) Explain spread spectrum communication in detail. [8]

b) Explain the basic concept of matched filter along with the required
expression. [8]



[4760] - 269 -3-

Q8) Write short notes on any three: [18]

a) Adaptive equalizers

b) Kalman filters

c) LMS algorithm

d) Performance of digital communication systems.



P.T.O.

SECTION - I
Q1) a) ‘Majority of untapped hydropower potential lies in Brahmaputra basin’,

discuss causes and remedies. [8 + 4 = 12]

b) Write a short note on: [8]
i) Black out
ii) Brown out

c) Why hydropower is considered to be clean and cheap source of power
generation. [5]

Q2) a) State and explain various components of storage power plant. [10]

b) Write a detailed note on pumped storage plant. [10]

c) Briefly discuss about Tidal power plant. [5]

Q3) a) With the help of neat sketch explain water conductor system. [12]
b) Write a short note on

i) Problems faced during construction of WR project. [5]
ii) Briefly explain compact powerhouse. [8]

Total No. of Questions : 6]                        SEAT No. :

[Total No. of Pages : 2
[4760] - 27

M.E. (Civil / Hydraulics)
HYDROPOWER

(2008 Pattern)
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.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data if necessary.

P3743
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SECTION - II
Q4) a) Write a note on hydraulic design of penstock and explain ‘Economic

Diameter of a Penstock’. [5 + 5 = 10]
b) Briefly explain different types of surge tanks. [5]
c) Determine discharge through a cast iron pipe 20 cm diameter having 2

cm wall thickness. Also calculate the rise in pressure if valve at the end is
suddenly closed. The stress in the pipe is not to exceed 2 x 106 N/m2.
Assume Es = 130 x 108 N/m2 and K = 200 × 106 N/m2. [10]

Q5) a) A power plant with 3 units of 60,000 kW output run under a head of 100
m at 100 r.p.m. with 90% efficiency. A model of the turbine is tested on
a flume of 0.3 cumec under a head of 5 m. Compute scale ratio of the
model, it’s speed and power. [8]

b) Derive the equation for suction head developed due to provision of draft
tube. [10]

c) Describe governing of reaction turbine with neat sketch. [7]

Q6) a) Explain micro hydro development on canals. [15]
b) Compare between economics of micro hydro and storage power plant. [10]

[4760] - 27
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1) Attempt any two questions from section I and any two from section II.
2) Figures to right indicate full marks.
3) Use separate answer sheet for both section.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data wherever necessary.

P3958

SECTION - I

Q1) a) Explain brain storming technique for problem solving, team building
and creative process. [8]

b) Draw an Activity Network using either Activity on Node or Activity-
on -Arrow network conventions for each of the following projects:[9]
i) Choosing and purchasing desktop computer.

ii) Travel from Pune to Delhi.

iii) Planning get-together of old school friends.

c) What is risk? What are different categories of risks with risk management
model? What are different tools and techniques for identifying and
assessing risks and response planning? [8]

Q2) a) What is Project Management? Write five goals of project. What is role
of Project Manager in Project Management? [13]

b) Explain following : [12]
i) Cost Estimation.

ii) Quality planning.

iii) PERT Chart.

SEAT No. :
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Q3) Write short notes on any Four : [25]

a) Project Management Activities.

b) Tracking Project Progress.

c) Software Project Teams.

d) Work Breakdown Structure.

e) Types of cost estimates.

SECTION - II

Q4) a) Explain categories of data function types. Also explain rules for
identification. [12]

b) Explain how project performance can be improved using qualitative
analysis. [13]

Q5) a) Enlist and explain fourteen general system characteristics used as basis
in the calculation of value adjustment factor. [16]

b) Explain aspects helping in designing critical platform for success story
of projects. [9]

Q6) Explain any four from following : [25]

a) General System Characteristics.

b) Project Procurement management.

c) Project Control in Project Management.

d) Return on investment.

e) Assessing Project Viability.
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M.E. (E&TC) (Semester - II)

DIGITAL SIGNAL COMPRESSION

 (2008 Pattern) (Open Elective - IV)
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Total No. of Questions : 8]                        SEAT No. :

[4760] - 286
M.E.  (E & TC) VLSI & Embedded Systems

VLSI EDA TOOLS
(2008 Pattern)

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

P3960 [Total No. of Pages : 2

SECTION - I

Q1) a) What is meant by stick diagram? Explain with the help of suitable example.
[8]

b) What is meant by antenna problems? What are the rules and precautions
taken? [8]

Q2) a) What is need of verification? At what stage of design cycle is it done?
Explore in detail. [8]

b) Explain ASIC design flow in detail. What different simulations are carried
out at various stages? [8]

Q3) a) What is meant by synthesis? What inputs & constraints are involved in
synthesis process? [8]

b) List different design rule checks involved in chip design. [8]

Q4) Write notes on any three. [18]

a) Cross compilers

b) Cell design

c) Floor planning

d) LVS

P.T.O.
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SECTION - II

Q5) a) What is timing verification? Explore in detail. [8]

b) Explain static & dynamic timing analysis in brief. [8]

Q6) a) What is SPICE? Explain various parameters in detail. [8]

b) Explore any two layout editor tools in brief. What are their capabilities?[8]

Q7) a) List various simulation tools. Explore the capabilities of any two of them.
[8]

b) What is need of IP core? Give examples of any two IP cores. [8]

Q8) Write short notes on any three. [18]

a) Power budget & estimation.

b) Layout techniques.

c) Layout file formats

d) Manufacturing tests.
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SECTION - I

Q1) a) What is importance of Electromagnetic interference suppression?
Explain in detail. [8]

b) Which are the components for Electronic engine management systems?
Explain briefly. [8]

Q2) a) Describe different methods of vehicle motion control. Describe role of
sensors in motion control. [8]

b) Explain the role of dashboard electronic instruments? Discuss on board
diagnostic system. [8]

Q3) a) What are the types ignition system and explain their principle of
operation of solid state ignition systems. [8]

b) Write Short note on : [10]

i) Digital engine control system.

ii) Electronic management of chassis system.
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Q4) a) Which are different types of fuel injection systems? Explain. [8]

b) What is Hybrid vehicle? What are recent trends in Hybrid vehicle
systems? [8]

SECTION - II

Q5) a) How fuel metering is done? Which are the different techniques? [8]

b) What are the different safety measures taken using embedded systems
in modern vehicles? [8]

Q6) a) Classify electronics control systems in open loop and closed loop
control system and explain advantages of closed loop systems. [8]

b) How fuel measurement is done? Which are the different techniques?
[8]

Q7) a) Briefly explain the technique of Integrated engine control and exhaust
emission control technique. [8]

b) Draw a schematic arrangement for a typical CAN network containing
a master and number of slaves. How multiprocessor communication is
possible? [8]

Q8) Write short note on : [18]

a) Recent trends in cruise control of car

b) Role of Artificial Intelligence in modern automobiles.

c) GPS based vehicle tracking system.
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SECTION - I

Q1) a) What do you mean by clock skew? How it can be rectified? Explain it
with neat waveform(s) for cases when [8]

i) clkl > clk2

ii) clkl < clk2 for following Fig1a.

b) Explain rat’s net plot algorithm? What are limitations of this algorithm?
[8]

Q2) a) Explain significance of CAD tools in SoC design. What kind of
improvements you can suggest? [8]

b) Define layout routing? How automatic layout routing is playing
important role in CMOS fabrication? [8]
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Q3) a) Explain hierarchy of design abstraction? Draw logic diagram of full
adder. Draw four bit adder from full adder. Name each component in
full adder and define four bit adder as a type. Draw the component
hierarchy, showing the four bit adder, the full adder and logic gates.

[8]

b) How hot electrons are formed? What is its effect on CMOS operation?
[8]

Q4) Explain :

a) Stacked capacitor. [6]

b) How state encoding affects delay? [6]

c) Why is metal2 - metal2 spacing is larger than metal1 - metall spacing?
[6]

SECTION – II

Q5) a) Compute and plot the Elmore delay for metal-1 wire of size 4000 λ ×
4λ using : [8]

i) 2-sections

ii) 4-sections

iii) 8-sections

b) Differentiate : RC Vs RLC model for interconnect. Explain Ismile and
Fredman’s contribution in regard to inductive delay. [8]

Q6) a) Differentiate MTCOMS over VTCMOS. How VTCMOS overcome
problem of MTCMOS? [8]

b) Explain : [4 × 2 = 8]

i) Dynamic latch

ii) Static latch

iii) Multiplexed latch

iv) Re-circulating latch
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Q7) a) What is maximum allowable skew as predicated by Hatiman and Cash
constraint for the parameter values : T = 10 ns, t

pr
 = 1 ns, t

sr
 = 1 ns,

t
sl
 = 1 ns, t

pl
 = 5 ns, t

pi
 = 5 ns. What is minimum allowable clock period

under that value of skew? [8]

b) What are requirements of clocking in pipeline? Explain it with
waveforms. [8]

Q8) a) Why an output pad does not require electrostatic discharge protection
circuitry? [3]

b) Design and analyze 8 × 8 Wallance tree multiplier : [15]

i) Draw the block diagram for an 8-bit carry save adder.

ii) Draw the complete block diagram for the multiplier.

iii) Draw the basic floorplan for multiplier including the partial product
generators and Wallance tree.

iv) Identify the critical path through the multiplier.
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SECTION - I

Q1) a) What is software defined radio? How software defined radio is different
than conventional radio? [8]

b) Explain the relation between cognitive radio and software radio. [8]

Q2) a) Explain the relation of software communications architecture (SCA)
in relation with Software defined radio. [8]

b) Explain how smart selection of ADC/DAC enables better design of
software radio? [8]

Q3) a) Explain the networking overview of JTRS Software Communications
Architecture. [8]

b) What are different RF receivers used in software radio? [8]

Q4) a) Explain different types of transmitters used for SDR? [8]

b) State and explain various RF front ends used in SDR. [8]
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Q5) a) What factors must be considered while selecting RTOs in SDR
development? [9]

b) What are different hardware development issues in SDRs? [9]

SECTION - II

Q6) a) What are the factors to be considered for selecting antenna? Explain
any one smart antenna architecture in brief. [8]

b) What is different adaptation algorithms used in smart antenna? Explain
any one in brief. [8]

Q7) a) Why is it important for the RF components in an antenna array to have
uniform Characteristics across the channels? [8]

b) Explain system propagation loss with neat block diagram. [8]

Q8) a) Describe a typical low cost set up of SDR. [8]

b) What is selection criterion for processors in SDR. [8]

Q9) a) What factors should be considered while selecting RTOS? [8]

b) Explain any one RTOS : [8]

i) VxWorks

ii) RTLINUX.

Q10) Write Short Notes [Any Three] : [18]

a) CORBA.

b) SPEAKEASY.

c) Future of SDR.

d) Military Applications of SDR.
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SECTION - I

Q1) a) Explain SRP Protocol and Authentication in detail. [8]

b) What is need of Signaling Systems? Explain SS7 with its
Architecture. [8]

Q2) a) With the help of the Architecture explain Gigabit Ethernet. [8]

b) What is Broad Band Networks? Explain Architecture of Broad Band
Networks. [8]

Q3) a) Compare X.25, Frame Relay and ATM w.r.t need, architecture,
specification and applications. [8]

b) What is ISDN? Explain B-ISDN in detail. [8]

Q4) Solve Any Three : [18]

a) ATM Service Categories.

b) QoS in HPCN.

c) IP over ATM.

d) Queuing System.
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SECTION - II

Q5) a) Explain DMT with neat block diagram. [8]

b) Compare different technologies DSL, ADSL, HDSL, SDSL, VSDL
w.r.t technical specifications and specific usage / applications. [8]

Q6) a) With the help of layered Architecture, Explain SONET in detail. [8]

b) What is the use of storage in Networks? Explain SAN Architecture in
detail. [8]

Q7) a) What is WLAN. Give design issues for WLAN along with technical
specifications. [8]

b) What is the significance of Mobile IP? Explain in detail. [8]

Q8) Solve Any Three : [18]

a) DWDM

b) UMTS

c) GSM

d) Fiber Channel protocol Architecture
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Total No. of Questions : 12]

[Total No. of Pages : 2

[4760] - 300
M.E. (SP)

Automotive Electronics
(2008 Pattern)

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

1) Attempt section - I Q.1 or Q.2, Q.3 or Q. 4, Q.5 or Q.6, section - II Q.7 or Q.8,
Q. 9 or Q.10, Q. 11 or Q.12.

2) Figures to the right indicate full marks.

P4745

SECTION - I

Q1) a) Explain in Brief basic automotive system & it's components. [10]

b) Explain Electronic ignition system configuration of IC engine. [8]

OR

Q2) a) Explain following sensors with working principle with characteristics and
use. [10]

i) Position sensing

ii) Temperature sensing

iii) Flow sensing

b) Explain various aspects of engine management. [8]

Q3) a) Draw & Explain Electronically controlled engine. [8]

b) Explain coding system in automobile & hence explain typical coolent
sensor with diagram. [8]

OR

Q4) a) Explain various advantages of vision sensors in automobile hence explain
safety features incorporated through them for the user. [8]

b) Explain working principle characteristics of any two types of actuators
in context with automobile systems. [8]

P.T.O.

SEAT No. :
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Q5) a) Explain with block diagram Automotive digital Instrumentation system.
[8]

b) Draw and explain Electronic pressure measurement system for a vehicle.
[8]

OR
Q6) a) Explain Hall effect position sensor. [8]

b) Draw block diagram of ideal speed control system in automobile. [8]
SECTION - II

Q7) a) What is emission control system? Explain. [8]
b) Justify selection of sensors for following applications. [8]

i) Anticollision system.
ii) Vehicle tyres protection.

OR
Q8) a) Write a short note on wiper control. [8]

b) Write a short note on antitheft system. [8]

Q9) a) What is basic wiring system and multiplex wiring system? Explain. [8]
b) What is integrated engine control system. [8]

OR
Q10)a) Explain with block diagram digital cruise control configuration. [8]

b) With appropriate example differentiate between analog and digital control
methods in context with automotive systems. [8]

Q11)a) Explain significance and advantage of lane detection system with relevant
schematic. [10]

b) Enlist various features incorporated in modern automotive systems related
to safety of human. [8]

OR
Q12)a) Explain active night vision system and passive night vision system in

automobiles for drivers assistance. [10]
b) Explain significance of intelligent breaking system and it's challenges/future

scope in automobile safety. [8]
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SECTION - I
Q1) a) Explain the design criteria and process for a biomedical system design.

[9]
b) What are the measurement constraints in a biomedical instrumentation

system? [9]

Q2) a) Explain the action potential in a cell and the terms absolute refractory
period & relative refractory period. [8]

b) Calculate the resting potential of a cell when the ratio of intracellular ion
concentration to the extracellular ion concentration is 30 at room
temperature of 27°C. Given: R=Gas constant=8.31436 Joule-1deg-1

F = Faraday constant = 96488 coulomb/gm-equivalent. [8]

Q3) a) State the requirements of biomedical sensors and state the classification
of sensors. [8]

b) Describe the semiconductor temperature transducer (PTAT) and derive
the expression for its output voltage as a function of absolute temperature.

[8]

Total No. of Questions : 10]

[Total No. of Pages : 3

[4760] - 302

M.E. (E&TC) (Signal Processing)
BIOMEDICAL SIGNAL PROCESSING

(2008 Pattern)
Time :3  Hours] [Max. Marks :100
Instructions to the candidates:

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

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

P3841
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Q4) a) Draw and explain the “pump and hydraulic system” model for
cardiovascular circulation. [8]

b) Explain the spectral analysis techniques used for processing the
phonocardiogram signals. [8]

Q5) a) Explain alpha (α), beta (β), delta (δ), and theta (θ) waves in an EEG
signal and state their significance and characteristics. [8]

b) Explain the “Back-projection” method of image reconstruction used in
computed tomography. [8]

SECTION - II
Q6) a) Highlight the significance of safety in biomedical equipment stating the

susceptibility factors therein. [8]

b) Explain the applications of active filters for biomedical signals clearly
stating the requirements of components to be used with these filters.[8]

Q7) a) An ECG signal of 1 volt peak-to-peak has a bandwidth of 0.1 to 250 Hz.
Assume that broadband noise may be present in the signal at about 0.1
volts .This signal is filtered using a four-pole low-pass filter. What sampling
frequency is required to ensure that the error due to aliasing is less than
-50 dB? [8]

b) Why do we need anti-aliasing filters? Explain with a suitable example.[8]

Q8) State the design equations for coefficients of digital Lowpass,
Highpass,Bandpass, and Bandstop filters (window method) [16]

Q9) a) What are the sources of variability in biomedical signals? [8]

b) What are the effects of signal windowing? Explain the various types of
windowing techniques with necessary equations, time domain and spectral
responses. [8]
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Q10)Write notes on: (any two) [18]

a) Use of Artificial Neural Networks for pattern classification of ECG signals.

b) Spectrogram and its application for biomedical signal analysis.

c) Welch method for spectral density estimation of a signal.

M  M  MM  M  MM  M  MM  M  MM  M  M



Total No. of Questions : 8]

[Total No. of Pages : 3

[4760] - 303
M.E. (E & TC) (Signal Processing)

WIRELESS  AND MOBILE  COMMUNICATION
(2008 Pattern) (Elective - II)

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

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

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

P4340

SECTION - I

Q1) a) Explain the concept of “FREQUENCY REUSE” as applied to Cellular
Communications. What are the advantages of this approach? [8]

b) Draw the block diagram of a Cellular Mobile Communication system.
Explain the various steps involved in placing a call from: [8]

i) Mobile to a Landline phone,

ii) Landline Phone to a Mobile Phone.

Q2) a) A cellular system uses a 12 cell repeating pattern. There are 120 cells in
the system and 20,000 subscribers. Each subscriber uses the phone on
an average of 30 minutes per day but on an average 10 of these minutes
are during the peak hour. Calculate : [8]

i) Average and Peak Traffic in Earlangs for the whole system,

ii) Average and Peak Traffic in Earlangs for one cell,

iii) Assume the callers are evenly distributed.

P.T.O.
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b) Explain the following terms : [8]

i) IG Telephone Systems,

ii) 2 G Phone Systems,

iii) 3 G Systems.

iv) 4 G Systems

Q3) a) If a Signal to Interference ratio of 15 dB is required for satisfactory
forward channel performance of a Cellular system, what is the frequency
reuse factor and Cluster Size that should be used for maximum capacity
if the path loss exponent is (i) 3 and (ii) 4. [8]
Assume that there are six co-channel cells in the first tier and all of them
are there at the same distance from the mobile.

b) What is meant by Diversity Reception? What are its different types and
what are its advantages in Cellular communication? Explain in brief. [8]

Q4) a) Explain the following types of reflection. [8]
i) Specular Reflection,
ii) Diffuse Reflection
iii) Diffraction.

b) What is the need for equalization in a receiver? Also explain the linear
equalizer in detail. [4]

c) Explain the Trellis Coded Modulation concept and Turbo Codes along
with its application. [6]

SECTION - II
Q5) a) With the help of suitable examples, explain the procedure for obtaining

the effective height of an antenna. Explain how path loss can be obtained
from a Point to Point Prediction Model. [8]

b) A cellular system with omni-directional antennas employs a cluster of
size 7. The cell at the center of the cluster has a lot more traffic than
others and needs to borrow some channels from adjacent cells. Explain
the strategy to be used to determine the donor cell within the cluster and
outside the cluster. [8]
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Q6) a) Explain the following GSM Radio Interfaces: [12]

i) Mobile Station (MS) to Base transceiver Interface (BTS),

ii) BTS to BSC,

iii) BSC to MSC,

iv) Interfaces between other GSM Entities.

b) What are the functions of authentication and encryption used in GSM?
How is system security maintained? [6]

Q7) a) How does the near far effect influence CDMA systems? What are the
counter measures in CDMA systems? [10]

b) The IS-95 system uses a rate ½ convolutional encoding in the forward
channel and a rate 1/3 convolutional coding in the reverse channel. What
were the reasons for doing so? [6]

Q8) a) Explain Interference in space, time, frequency and code domain. What
are the countermeasures in SDMA. TDMA. FDMA & CDMA systems
respectively? [10]

b) What is the main physical reason for the failure of many MAC schemes
used successfully in wired networks in wireless networks? [6]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 311
M.E. (E & TC) (Signal Processing)

RADAR & SATELLITE SIGNAL PROCESSING
(2008 Pattern) (Elective - IV)

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 must be written in separate sheets.
5) Neat diagrams must be drawn wherever necessary.
6) Figures to the right indicate full marks.
7) Assume suitable data, if necessary.

P4731

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) Explain basic principle at Pulsed radar system. [4]

Q2) a) Explain with neat block diagram the working principle of Moving Target
Indicator (MTI) radar. [8]

b) Comment on various design considerations for antennas used in RADAR
communication. [4]

c) Explain the concept of Doppler effect associated with moving targets
with mathematical relevance. [4]

Q3) a) With respect to Doppler radar explain the following : [8]
i) Correlation ii) Convolution

b) Compare analog filters with digital filters. Explain any one digital filtering
technique in detail. [8]

P.T.O.
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Q4) Write short notes on : [16]
a) Blind speeds.
b) Continuous Radar.
c) Military radars.
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) Explain with neat block diagram concept of TTC in satellite
communication. [10]

Q6) a) Comment on various interferences and noise sources in satellite
communication system. [8]

b) Explain in brief the concept of link design for Geostationary satellites.[8]

Q7) a) Explain with neat block diagram & relevant waveforms Quadrature
Amplitude Shift Keying (QASK). [8]

b) Obtain the error probabilities for QASK & QPSK. Comment on the
results. [8]

Q8) Write short notes on : [16]

a) Link Budget.

b) Minimum Shift Keying (MSK).

c) Forms of ALOHA.

d) Carrier to Noise (C/N) ratio.



SECTION - I

Q1) a) Explain the functions of OS. List different types of OS with examples.

[8]

b) Explain virtual memory management with paging and how to reduce
fragmentation. [8]

Q2) a) Draw and explain process state diagram. List the events pertaining to
state transition. [8]

b) Explain User and Kernel threads. Explain multi threading models. [8]

Q3) a) List and explain the CPU scheduling criteria. [8]

b) Explain with example the Banker’s Algorithm for Deadlock Avoidance.
[8]
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Q4) a) Explain in brief following scheduling algorithms with examples : [12]

i) First Come First Served

ii) Round robin

iii) Shortest Job first

b) Write short notes on : [6]

i) Process Control Block

ii) Dining Philosopher’s Problem

SECTION - II

Q5) a) List and explain various file operations, file attributes, file types and
file access methods. [8]

b) Explain the concept of I-node with the information stored with it. [8]

Q6) a) Compare the system calls and library functions in Linux. [8]

b) Explain user stack and kernel stack. [8]

Q7) a) Explain Linux file system and directory structure. [8]

b) Explain in brief open source OS Linux and OS X. [8]

Q8) a) Explain in brief the basic components of LINUX and its features. [6]

b) Write short notes on : [12]

i) Distributed OS.

ii) Different ways to have interprocess communication.

iii) Super block in Linux.

���



SECTION - I

Q1) a) Explain following camera specifications : [8]

i) Depth of field

ii) Field of view

b) An ideal pinhole camera has focal length of 5 mm. Each pixel is
(0.02 mm × 0.02 mm) and image principal point is at pixel (200, 200).
Pixel coordinates start at (0, 0) in upper left corner of the image. Find
internal camera calibration matrix. [8]

Q2) a) Explain how we get color image using Bayer filter array. [8]

b) Explain frame transfer CCD image sensor. [8]

Q3) Write short notes on :

a) Orthographic and Weak orthographic projections: [6]

b) Homogeneous coordinates. [6]

c) Demosaicing. [6]
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Q4) a) What is camera matrix? What is its significance? How we can find
camera matrix. [10]

b) Explain internal camera calibration parameters. [6]

SECTION - II

Q5) a) What is Image rectification? How it is important in stereo matching.
[8]

b) What is disparity? What information we get from disparity? [8]

Q6) a) Explain epipolar constraint and ordering constraint in stereo matching.
[8]

b) Compare dense disparity map and sparse disparity map. [8]

Q7) a) What is Optical flow? Explain its significance. [8]

b) Explain Lucas Kanade optical flow algorithm. [8]

Q8) Write short notes :

a) Radon transform. [9]

b) Feature tracking. [9]

���



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

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

�������	���
����	
����
���������
�$��%�&�������

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

�� ��
������ �������!��
��
�
�"�
�������
����
��
#� $�������%���
���
��&�������������'�������

�� �
�� (�%���
��
�������%������������"�))�����
�
*� �

����
����&)������+��"�����

�� �
,� -
��
"��
�./�
%�����&)���)����
������)��)��
���
��))
����

�������	
	�

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


�� �
�����

��������
�
����	
 ����
 �
��	� �

 �	
 �
�
�!

 �������
 �	�
		�
��!
�����
�����	�	�
�
��	� �
�� ��


��� �� ������	
""��
���
�
��
 �
	��
�����	

 ����#����	� ��


�� �
�����

��

���	����

��
����������
�
���������	
$%�"
�	
�
����� ��


��� �� ������	
�����	

��������	
����&
�	
"'�(
����	�� ��


�� )��
�*+
��
��
���
������
�
��
���
�
���	�����
�
��	� �
�
���
����

�	�
!��
�
�����
����	� ��


��� ,���

�����
	��

�	
- ���


�� �����
�����
����
��

�� .����
��
����

�����
����	�

�� "��������	
/������
	���

P4342 ���������	��
����
�����

������



�����
	 
	 ��� 
�


�������	
	��

��� �� ������	
��	0���

����
�
�	�
��
�
	�

�	
���
�
��
�����	������	� ��


�� ,���

	��

�	
��	&
����
�
��
���
�
��
�����	������	
����
�� ��


�	� �� ������	
��&

%�	�
�
������
����

�	
���
��	�
*�"1� ��


�� ����
�	�

�����	
������
�'*"��*+
!��
�
���
�
���
�� ��


�
� �� ������	
�	
���
�
�����
��
��
�����!

����	�
����
��

�
��
��

	���
�
�	�
�
���
�� ��


�� �
�
���	

��

�����
����	
�����
�
 ���
�
��
���	����
23���
!��
�
��
4*/%
���+5
 �������
 �
�������	
����
 4-6-3
785
 ������	�
 �!
�
 933&���
���		
�� ��


��� ,���

�����
	��

�	
- ���


�� )�	����
�
��	� �


�� ������
����	�
�
��!
��

�� "��������	
���
�

��������	

���



Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 315
M.E. (E & TC) (Communication Networks)

MODELLING AND SIMULATION OF COMMUNICATION
NETWORKS
(2008 Pattern)

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

P4735

SECTION - I

Q1) a) Explain how simulation helps in performance studies of the following
types of communication systems. [10]

i) Analytically tractable system

ii) Analytically tedious system

iii) Analytically intractable system

b) With suitable example compare deterministic and stochastic simulation.[8]

Q2) a) What are the aspects for selection of sampling frequency for a simulation?
What is up sampling and down sampling? Illustrate these concepts with
reference to simulation of a communication system. [8]

b) What are PN sequence generators? Why do we need them? What are the
components of a PN sequence generator? What are properties of a PN
sequence? [8]

P.T.O.

SEAT No. :
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Q3) a) What are various techniques to generate uniformly distributed random
numbers. Compare and contrast the following algorithms. [6]
i) Mixed congruence algorithm
ii) Multiplicative algorithm with prime modulus.

b) What are the different methods to map uniform random variables to an
arbitrary pdf? Explain in detail Inverse Transform Method. [10]

Q4) a) What are correlated Gaussian numbers? Why do we need them? Explain
any two techniques to generate correlated Gaussian numbers in detail.[8]

b) What is effect of fixed point and floating point arithmetic on quantization
error? [8]

SECTION - II
Q5) a) Write an algorithm for simple Monte Carlo simulation for QPSK.

Assuming AWGN channel, Data symbols at source output are independent
and equally probable and No pulse shaping performed at transmitter.[12]

b) What is semi analytic simulation technique? Hence suggest modifications
in an algorithm for BER estimation for QPSK. [6]

Q6) a) Write an algorithm to estimate value of π using Monte Carlo estimation.[8]
b) What is an empirical model based on swept tone measurement? Explain

Saleh's model in detail. [8]

Q7) a) Enlist factors to be considered while simulating nonlinearities. [8]
b) What are the categories of a communication channel? What are the various

specifications to be considered while simulating a radio channel? Explain
multipath fading channel. [8]

Q8) a) What is tapped delay line model for LTV system? How various tap gains
are generated? [8]

b) What are the different techniques used to reduce run-time of the Monte
Carlo method? Hence explain importance sampling. [8]
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SECTION - I

Q1) a) Explain the concept and need of Software radio? List the advantages
of software defined radio over existing wireless technologies. [8]

b) How is software radio different than other radios? Explain the relation
between cognitive radio and software radio. [8]

Q2) a) Explain how smart selection of ADC/DAC enables better design of
software radio? [8]

b) Explain the relation of software communications architecture (SCA)
in relation with Software defined radio. [8]

Q3) a) What are different RF receivers used in software radio? [8]

b) Draw and explain the hardware architecture of Software radio. [8]

Q4) a) What is Joint tactical radio system? Explain architecture. [6]

b) With reference to JTRS explain describe its Functional View, and
Networking Overview. [12]
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Q5) a) What factors should be considered while selecting the RTOS in
development of Software radio. [8]

b) What are different development tools used in Software radio. [8]

SECTION - II

Q6) a) What is smart antenna? Explain any one architecture of antenna. [8]

b) State adaptive algorithms used in smart antenna. Explain any one in
brief. [8]

Q7) a) What is SDR Forum? Explain the tasks carried out by this forum. [8]

b) What is Speakeasy system? Describe. [8]

Q8) a) Why is it important for the RF components in an antenna array to have
uniform characteristics across the channel? [8]

b) What are the factors to be considered while selecting the antenna for
SDR? [8]

Q9) a) Explain the implementation of low cost SDR platform? [8]

b) Explain the parameters to be considered for selecting a processor for
SDR application [8]

Q10) Write short notes on (Any Three) : [18]

a) CORBA

b) SDR hardware development issues

c) Military applications of SDR

d) Future of Software radio

e) RTOS in SDR

���



SECTION - I

Q1) a) Draw and explain the McCulloch-Pitts neuron architecture. Generate
the output of Exclusive-OR logic function using McCulloch-Pitts
neuron. [10]

b) Discuss the Delta Learning rule. State the error function for Delta rule.
[8]

Q2) a) Explain architecture, algorithm and the application procedure of the
perceptron net. [8]

b) Develop a perceptron for the AND function with bipolar inputs and
targets. [8]

Q3) a) Write short notes on automatic language identification. [8]

b) Explain the discrete Hopfield net with its architecture. [8]
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Q4) a) With architecture describe the training procedure adopted for
neocognitron net. [8]

b) Explain in detail ATM traffic control using Neural Network. [8]

SECTION - II

Q5) a) Describe in detail the architecture and training algorithm used in the
back propagation network. [8]

b) Describe in detail the Neural network for switching. [8]

Q6) a) Explain the algorithm of the probabilistic neural net with architecture.
[8]

b) Describe in detail the applications of neural network in
Telecommunications. [8]

Q7) a) Why self organizing neural net is called the topology preserving maps?
With architecture, explain the training algorithm used in Kohonen self
organizing feature map. [8]

b) Write short notes on adaptive resonance theory network. [8]

Q8) Write short notes on (ANY THREE) [18]

a) Support Vector machine.

b) Neural Network channel equalization.

c) BAM network.

d) Optical neural network.

e) Simulated annealing.
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P.T.O.

SECTION - I
Q1) a) Explain point source and non-point source of waste inputs to water

systems. [8]
b) A weir is to be constructed on course sand and to retain water to a depth

of 5 m. If the sheet pile on the downstream side of the apron as a depth
of 3 m, what should be the length of apron so that safe exit gradient
becomes 0.165? [8]

Q2) a) Describe in detail about the pollutant transport mechanism. What are the
major obstructions faced in this mechanism? [8]

b) What do you mean by the diffusion and dispersion regime? Describe
them in details. [8]

Q3) a) What are the various National water problems ? [8]

b) Discuss in brief [8]
i) Dissolve oxygen model
ii) Toxic substances and heat management in water management.

Total No. of Questions : 8]                        SEAT No. :
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M.E. (Civil) (Hydraulics) (Elective - III)
WATER MANAGEMENT & CONVEYANCE SYSTEM S

(2008 Pattern)
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 indicates full marks.
5) Use of calculator is allowed.
6) Assume suitable data if necessary.
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Q4) a) Discuss in detail about reservoir analysis [9]

b) What are the impacts of water conservation practices on Municipal
Service Infrastructure. [9]

SECTION - II
Q5) a) What meteorological data is required for drainage and runoff control?[8]

b) Determine the quantity of bed load transported through trapezoidal channel
by using M-P-M equation with the following data. [10]

i) Depth of flow = 2.2 m

ii) Width of channel = 2.8 m

iii) Bed slope 1:4000

iv) Uniform size of bed material = 0.33 mm

v) Side slope  = 0.5 (H):l .0 (V)

vi) Manning's constant. = 0.0211

Q6) a) What do you mean by design elements. Discuss in detail about that. [8]

b) Discuss in detail about urban drainage and runoff control. What are the
challenges involved with urban drainage system. [8]

Q7) a) Do you think the Global water problems and National water problems
are same. If not then justify your answer with valid logic. [8]

b) Draw the sketch of diversion head works and show all the important
parts of it. [8]

Q8) a) Draw a neat sketch of hydro electric power plant and label all the parts.[8]

b) What are the major economic aspects and decision making related to the
growth of hydro electric power plant. Discuss them in brief. [8]

[4760] - 33
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Total No. of Questions : 8]                        SEAT No. :

[4760] - 336
M.E. (E&TC) (Digital Systems)

MACHINE INTELLIGENCE
(2008 Pattern) (Revised Cource)

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 digrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

P3966 [Total No. of Pages : 2

SECTION - I

Q1) a) Explain the concept of adaptive network based fuzzy inference. [8]

b) Develop graphically membership function to describe the linguistic
variables “cold”, “warm” and’ Hot”. The temp. range is 0 to 100 degrees.
Use trapezoidal triangular shaped membership functions. [8]

Q2) a) What are the different clustering algorithm? Explain K-mean clustering
algorithm in detail. [8]

b) Draw the block diagram for the inverse learning method. Explain in detail
the training and application phase of the ANFIS controller. [8]

Q3) a) Discuss in detail the composition of Fuzzy relation. Explain max. min.
composition and max. product composition. [8]

b) With suitable example discuss Mamdani fuzzy inference system. [8]

Q4) Write short note on (Any three) [18]

a) Fuzzy filtered neural network.

b) Tsukamoto model

c) Derivative based optimization.

d) Least squares method for system identification.

P.T.O.



[4760] - 336 -2-

SECTION - II

Q5) a) What type of problems can a single layer perceptron solve? Give an
example using 2-d pattern space. [8]

b) What is radial basis function network? What are the different architecture
and learning methods of radial basis function network? [8]

Q6) a) What is feed forward network? With suitable diagram explain
backpropogation learning rule. [8]

b) What are applications of kohonen’s self organizing networks? Mention
the different steps involved in training of Kohonen’s self organizing
network. [8]

Q7) a) What is Unsupervised learning? Write a short note on competative learning.
[8]

b) What do you mean by principal component Analysis compare principal
component Analysis and regression analysis. [8]

Q8) Write short note on (Any three) [18]

a) Continuous and Binary Hopfield

b) Reinforcement learning.

c) Competitive learning.

d) Self organizing network.



Total No. of Questions : 8]                        SEAT No. :

[4760] - 337
M.E. (Electronics)

ADVANCED COMPUTING ARCHITECTURES
(2008 Pattern) (Elective - II)

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

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

P3967 [Total No. of Pages : 2

SECTION - I

Q1) a) Explain the hardware, software & programming elements of a modern
computer system in the context of parallel processing. [8]

b) Explain the operational model of SIMD computer. [8]

Q2) a) Explain with neat diagram the shared memory multiprocessor models
UMA, NUMA & COMA. [8]

b) Explain the architecture of a vector super computer. [8]

Q3) a) What do you mean by Data Dependence? Define different types of data
dependence. Explain resource dependence. [8]

b) Explain the different levels of parallelism in program execution. [8]

Q4) a) Compare control flow cmputer with data flow computer. Explain the
architecture of data flow computer. [10]

b) What is dynamic connection network? Explain in detail crossbar network.
[8]

P.T.O.



[4760] - 337 -2-

SECTION - II

Q5) a) Write short note on multiport memory organization. [8]

b) Compare the complex instruction set computer and reduced instruction
set computer architecture. [8]

Q6) a) What is symbolic processor? State & explain the characteristics of a
symbolic processor. [8]

b) What is paging and segmentation? How these concepts are used to
implement virtual memory? [8]

Q7) a) What is cache? Explain the physical address cache and virtual address
cache. [8]

b) Explain the terms reservation tables and latency analysis associated with
nonlinear pipeline processor. [8]

Q8) a) What is pipelining? Explain the following terms related to instruction
pipeline design: [8]

i) Instruction prefetching &

ii) Branch handling techniques

b) Write short note on any two: [10]

i) Superscalar processor,

ii) VLIW architecture,

iii) Set Associative cache.
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SECTION - I

Q1) a) Compare the architectures of FPGA, General purpose Processor and
ASIC pertaining to functional capacity, functional diversity and data.[8]

b) What are the research challenges in the design and development of Up to
date Digital Systems. [8]

Q2) a) Why CPLD architecture is less suitable for a digital system design with
high complexity and high component count? [8]

b) Give the mathematical model to compute area needed for cross-bar and
memory. Assume wire pitch of 8λ. [8]

Q3) a) Draw the architecture of XC 9500 CPLD and explain the function of
each logic block. [8]

b) What is meant by configurable, programmable and fixed function devices?
Give suitable examples. [8]

Q4) Write short notes on : (any three) [18]

a) Technology Scaling.

b) Interconnects.

c) Spartan III FPGA.

d) Selection criteria of FPGA.
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SECTION - II

Q5) a) What are the concepts behind time switched FPGA and dynamically
programmable gate array? Explore the architecture of any one of them in
detail. [8]

b) What is role of the boundary scan logic and BIST in the system design?[8]

Q6) a) What are the various FPGA programming techniques ? Explain any one
in detail. [8]

b) Draw and explain the interfacing diagram of 4 × 4 matrix keypad with the
XC 9572 CPLD. Draw the flowchart to detect the pressed key of the
keypad. [8]

Q7) Write the VHDL code for Mod-12 counter and configure the design in the
FPGA. Draw the interfacing diagram of common cathode 7-segment LED
display with this FPGA. [16]

Q8) Write short notes on: (any three) [18]

a) SRAM design parameters.

b) Power optimization in CPLD and FPGA

c) Architecture of Digital Signal Processor.

d) Families of FPGA architectures used in VLSI designs.
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SECTION - I

Q1) a) Explain arithmatic coding procedure with example. [8]

b) The probabilities of the source symbols are P(a
1
) = 0.2, P(a

2
) = 0.5,

P(a
3
) = 0.2 and P(a

4
) = 0.1. Generate an optimal Huffman code. Also

calculate the average bit length and minimum variance Huffman
code. [10]

Q2) a) Give a comparison between lossless and lossy data compression
techniques. [8]

b) Consider a source with symbol probabilities P(a
1
) = 0.8, P(a

2
) = 0.05

and P(a
3
) = 0.15. Find the tag using arithmetic coding for a sequence

a
1
, a

3
, a

2
. [8]

Q3) a) Explain Jayant quantizer with the help of neat block diagram. [8]

b) Explain rate distortion theory? How it minimizes distortion? [8]
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Q4) a) What is Linear Predictive Coding (LPC)? How LPC is used in speech
Coding? [8]

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

SECTION - II

Q5) a) Explain the types of quantization, also Explain the mid thread and
mid riser quantization. [8]

b) What are the features of MP3? Explain with suitable block diagram
the structure of MP3 audio coder. [8]

Q6) a) Explain methods of silence compression? How it is achieved? [8]

b) Explain how to decide the transmission rate if the tolerable distortion
is given. [8]

Q7) a) Explain Discrete Cosine transform and its properties. How the image
compression is achieved by coding of DCT coefficients. [8]

b) What is multi-resolution 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]

Q8) a) Explain set partition SPIHT? Explain how wavelet coefficient can be
classified in LSP and LIP? [9]

b) Explain with help of diagram of motion compensated video
compression. [9]
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SECTION - I

Q1) a) A triangular lamina has corners PQR. The coordinates are P (15, 15),
Q (35, 20) and R (25, 35). The lamina is rotated about P through 35°
in clockwise direction. Obtain [10]

i) The concatenated matrix for the transformation and

ii) Calculate new coordinates of the triangle.

b) Explain parametric modeling and variation modeling. [6]

Q2) a) Explain the steps of generating CNC program from a given part
drawing. Also explain Elements of CNC systems. [8]

b) Explain Types of curves and mathematical representation of curves.[8]

Q3) a) Write a NC program to drill the work piece as shown in Figure. Be
sure to Use the lower left corner as the work zero [10]

SEAT No. :
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      Blank size 100 × 100 × 20

      Dia = 8m five Holes

      Hole 1 (20,20)
      Hole 2 (20,80)

      Hole 3 (80,80)

      Hole 4 (80,20)

      Hole 5 (50,50)

b) Explain the concept recent developments in CNC machine tools. [6]

Q4) a) Consider the bar shown in Figure 2. An axial load P = 15000 N is
applied as shown. Using Finite Element Method, find the following

i) Determine the nodal displacements. [10]

ii) Determine stress in each material.

iii) Determine the reaction forces.

b) How to carry out assembly design using solid models? [6]
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Q5) Write short notes on any three of the following. [18]

a) Steps Involved in Finite Element Analysis

b) Special Code used in CNC Programming

c) Flexible Manufacturing system

d) Hybrid Modelling

e) Visual realism

SECTION - II

Q6) a) Explain variant type CAPP system and generative approach. [8]

b) Explain geometric modeling for process planning, State any five
commonly used CAPP systems. [8]

Q7) a) Explain with neat sketch, different layouts used in FMS. [8]

b) Explain computer aided material requirement planning. [8]

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]

Machine 1 2 3 4 5  6 7 8 9 10

M1 1 1  1 1 1 1 1  1

M2 1 1 1 1  1

M3 1 1 1 1

M4 1 1 1 1 1  1

M5 1 1 1 1 1 1 1 1

b) Explain cellular manufacturing systems. [6]

Q9) a) Explain the concept quantitative analysis of FMS. [8]

b) Discuss different types of guidance systems available for AGVs. [8]
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Q10)Write short notes on any three of the following. [18]

a) Product flow analysis

b) Computer aided quality control

c) Computer programming languages for CAPP

d) Computer control system

e) Non-contact inspection methods
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SECTION - I

Q1) a) State and explain four main categories in the application of Robot.[9]
b) Define Industrial Robot and explain Robot anatomy in detail. [9]

Q2) a) A camera locates an object and the robot base by following
transformation matrices, [8]

camera
object

0 0 1 40

1 0 0 15
T

0 1 0 23

0 0 0 1

−
=

and 
camera

robot

1 0 0 65

1 0 1 25
T

0 1 0 75

0 0 0 1

−
− −

=
−

Determine the relation of the object with respect to the robot base.
Also determine the transformation matrices of the object and the robot
base with respect to the camera, if the camera is rotated by 90º about its
own X-axis.

b) Explain Forward solution and Inverse solution in a robotic
manipulator. [8]
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Q3) a) Explain the various design considerations of mechanical grippers. [8]

b) Explain the force analysis in gripper system. [8]

Q4) a) Explain in brief non-optical and optical position sensors. [8]

b) Explain with neat sketches PID controller and control stability. [8]

SECTION - II

Q5) a) List different Robot Languages and explain any two in detail. [8]

b) Why there is a need of Sensor? Explain Force and Torque sensors
used in robot with neat sketch. [10]

Q6) a) What is a machine vision system in Robot? Explain various steps of
processing the image in Robotic Vision System. [8]

b) Classify the Sensors in Robot. Explain Proximity and Range Sensors
in detail. [8]

Q7) a) Enumerate the considerations for the manipulator design based on the
task to be performed. [8]

b) Explain design of mechanism and manipulator in brief. [8]

Q8) a) Compare Newton-Euler and Lagrange-Euler formulations and situations
when you will prefer NE formulations/ LE formulations. [8]

b) What is Jacobian Matrix? Explain its role of Jacobian matrix in the
path control strategy. [8]
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SECTION - I

Q1) a) Explain importance forming lines in sheet metal product and discuss
with suitable example how that lines are considered. [8]

b) Explain different attributes of material behaviour affecting sheet metal
product. [8]

Q2) a) Discuss an analytical method for prediction of forming limits. [8]

b) Describe various steps to be followed from the product design stage to
the finished product while manufacturing in a small quantity, a small
jar to carry water using Aluminum sheet. [8]

Q3) a) Compare Plasma cutting with laser cutting. [8]

b) Explain different methods for testing of sheet metal product. [8]

Q4) Write short notes on any three : [18]

a) Rate sensitivity and its effect on sheet metal product

b) Different properties and grades for sheet metal

c) Drawing of axysymetric parts.
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SECTION - II

Q5) a) Explain different a sheet metal joining process. [8]

b) Explain different methods for sheet forming by rolling. [8]

Q6) a) Explain different selection criteria for presses used in sheet metal
forming. [8]

b) State necessarily of safety devices and their selection at press shop.[8]

Q7) a) Discuss the methodology for building a CAD model for sheet metal
product. [8]

b) Explain with suitable example how CAM is used in sheet metal forming
metal forming with suitable example. [8]

Q8) Write short notes on any three : [18]

a) Warm forming.

b) Centre of pressure in press operation.

c) Numerica1 analysis of forming processes.

����



SECTION - I

Q1) a) A reamer is to be used to finish a hole to diameter 11+0.03mm. Calculate
the tolerance on the reamer diameter and the wear allowance, if the
oversize cut by the reamer varies from 4 to 10 microns and
manufacturing tolerance extends up to 15 micron. Draw the sketch of
the tolerance zone for the above reamer diameter and show the
dimensions on it. [8]

b) Explain with neat sketch the tool geometry of twist drill. [8]

Q2) a) Explain the aspects of design of strap clamp used in jigs and fixtures.
How the effect of workpiece tolerance can be eliminated while using
strap clamps. [8]
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b) Calculate the width of the diamond pin for the following data : [8]
• Tolerance on center distance between the holes in the workpiece

= 0.060 mm

• Tolerance on the center distance between locator pins: 0.02 mm

• Clearance between the diamond pin and hole = 0.15mm

• Clearance between full pin and hole = 0.012 mm,

• Radius of both holes = 15mm.

Q3) a) Derive an expression to determine the optimum clearance in blanking
operation. [8]

b) A cup of inside radius 40 mm and thickness 5 mm is to be drawn from
the blank with a radius of 50 mm. The shear yield stress and maximum
allowable stress in the material are 14 MPa and 50 MPa respectively.
Determine the drawing force, minimum possible radius of cup which
can be drawn from a given blank without causing the fracture. Given
β = 0.05 and μ = 0.1. [8]

Q4) Write short notes on : [18]

a) Effect of various cutting tool angles on tool life.

b) Computer aided press tool design.

c) Equalizing clamps.

SECTION - II

Q5) a) Explain the function of flash in forging. How the dimensions of flash
can be determined? [8]

b) Describe design procedure of edging impression in forging. [8]

Q6) a) Following data apply to the component shown in Figure 1.

Material: PVC with density 1.38 gm/cm3; Shrinkage 0.96% spatial;
Modulus of elasticity: 3×103 MPa; Number of impressions: 1, Poisson
ratio and Modulus of elasticity for mold material are 3.33 and 2×105

respectively, Coefficient of friction = 0.1, Material constant for PVC =
0.9, Injection pressure 50 MPa, Assume outside dimension of cavity
200×200 mm.
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i) Calculate the mold opening force. [4]

ii) Calculate the ejection force and the dimensions of the ejection
element. [4]

iii) Determine the gate dimensions, runner dimensions, and runner
layout.  [4]

iv) Sketch the assembly of the mold. [4]

Q7) a) Explain with neat sketch the die venting and water cooling in the die
casting. [8]

b) Explain the instrumentation scheme for die casting process in which
the molten metal has to enter the die cavity at controlled speed, pressure,
and temperature? The die temperature also needs to maintain at specific
temperature. [8]

Q8) Write short notes on : [18]

a) Stripper plate ejection in injection molding.

b) Determination of stock size in forging.

c) Cavity balancing for injection molding.
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P4352

SECTION - I
Q1) a) Explain in detail the nature and scope of Managerial Economics. [9]

b) Explain how Micro Economics differs from Managerial Economics? [9]

Q2) a) What is Elasticity of Demand? Explain Price, Cross and Income Elasticity
of Demand used in managerial decision making process. [8]

b) State the Law of Demand. What are its exceptions? [8]

Q3) a) List and briefly define the four different types of markets that affect
pricing decisions. Give an illustration of each type of market. [8]

b) Explain the positive points and limitations of the mechanism adopted in
India for the determination of market prices for petroleum sector. [8]

Q4) Write short note (any four) : [16]
a) Economics and Managerial Decision making
b) Pricing decisions in private sector
c) Consumer behavior
d) Oligopoly
e) Perfect Competition

P.T.O.
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SECTION - II

Q5) a) Explain in brief the steps in cost benefit analysis. [9]

b) Discuss the meaning of ‘Public Goods’ in brief. [9]

Q6) a) Explain different types of cost giving example. [8]

b) Explain ‘Break Even Analysis’ concept with example. [8]

Q7) a) What are the main drawbacks of the ROI and payback methods of capital
investment appraisal? [8]

b) What advantages do Discounted Cash Flow methods of capital investment
appraisal have over Accounting Rate of Return and Payback Period in
the evaluation of capital investment projects? [8]

Q8) Write short note : [16]

a) Limitations of discounted cash flow

b) Forecasting business changes

c) Depreciation-a non cash expenditure

d) Standard Cost definition and importance.
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SECTION - I

Q1) a) What is compatibility of strains? Obtain strain compatibility equation
for 2D problem in elasticity? [10]

b) A Plane passing through point (x, y, z) in a stressed elastic body has its
normal 'n' with direction cosines cos(n, x), cos(n, y), cos(n, z). Obtain
expressions for the stress resultants (Tn) and its direction in terms of
six independent components at that point. [15]

Q2) a) State and explain the Generalized Hook' Law. Hence obtain the Lame's
constants and engineering constants for an elastic isotropic body. [10]

b) If φ is a third degree polynomial function, obtain the stress distribution
on the sides of rectangular plate of size L × 2h. Neglect body forces.
Also check for static equilibrium of the plate under this stress
distribution. [15]

Q3) a) Explain the concept of Stress Invariants? Hence, discuss the state of
pure shear and hydrostatic state of stress? [10]

b) Find stress components of a cantilever beam loaded with point load at
the free end by using Airy's stress function polynomial? [15]

SEAT No. :
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SECTION - II

Q4) a) What is axi-symmetric problem? Obtain the solution for stress
distribution σ

r
 and σθ in a solid cylinder subjected to uniform external

pressure 'p
o
'? [10]

b) A thick cylinder of internal radius 100mm and external radius 175
mm is subjected to an internal pressure of 8N/mm2 and an external
pressure of 10N/mm2. Determine variation of radial and hoop stresses
in the cylinder wall? [15]

Q5) a) Derive Poisson's equation for torsion of prismatic bars of non-circular
section in terms of stress function φ using St. Venants Theory. Neglect
body forces. [15]

b) A shaft of elliptical c/s having semi major axis 75mm and semi minor
axis 25mm is subjected to a torque of 1 kN-m, determine maximum
and minimum shear stress developed in shaft. [10]

Q6) a) Derive differential equation for the elastic line of a beam resting on an
elastic foundation? [10]

b) A semi infinite beam is subjected to a force 'P' and a moment 'M
o
' at

one end. Starting from the solution for an infinite beam, obtain the
solution at a section 'z' from the beam end for [15]

i) Deflection 'y'

ii) Bending moment M
x
.
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SECTION - I

Q1) a) Formulate an optimization problem for minimum weight design of a
spring supporting 6000 N load subjected to constraints on deflection
to be less than 2.5 mm and shear stress to be less than 100 MPa.
Consider wire diameter, coil diameter, and number of turns as process
variables. [8]

b) What do you understand by local optimum solution and global
optimum solution? Explain with neat sketch. [8]

Q2) a) Minimize the function f(x) = x3 + (1/x2) using golden section search
method within the bounds of 0.5 to 2. [8]

b) Explain steps for Fibonacci search method and also draw its
flowchart. [8]

Q3) a) Minimize the function f(x) = x2
1
 – 5x

1
 + x2

2
 – 3x

2
 – 10 such that

1 < x
1
, x

2
 < 5. [8]

b) Write the algorithm and draw flowchart for Powell’s conjugate direction
method. [8]
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Q4) Write short notes on : [18]
a) Parato optimal solutions.

b) Hessian matrix of a function.

c) Geometric programming.

SECTION - II

Q5) a) Explain the gradient projection method for constrained optimization
problems.  [8]

b) Perform one iteration of generalized reduced gradient method for the
following problem : Minimize f(x) = x2

1
 + x2

2
 subject to x

1
x

2
 – 9 = 0.

Consider starting point as x
1
 = 2 and x

2
 = 4.5. [12]

Q6) Solve following mixed integer programming problem using branch and
bound method coupled with a graphical method for solving branching
problem. [16]
Minimize f(x) = 4x1 + 5x2

Subject to following constraints :

10x
1
 + x

2
 > 10; 3x

1
 + 7x

2
 > 21; 5x

1
 + 4x

2
 > 20; x

1
 + 12x

2
 > 12

x
i
 > 0 and integer, x

2
 > 0.

Q7) a) Explain steps of simulated annealing method and draw its flowchart.[8]
b) What is elite count in genetic algorithm? How it affects performance of

genetic algorithm? [8]

Q8) Write short notes on : [18]
a) Mutation operator in genetic algorithm.

b) Difference between traditional methods and genetic algorithm.

c) Methods of handling constraints.
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SECTION - I

Q1) a) Distinguish between historical, descriptive and experimental
research.  [6]

b) What are the qualities of a good research worker? [5]
c) What is the importance of formulating a research problem? Describe

various ways of defining a research problem. [5]

Q2) a) What are the major types of Informal experimental design? [6]
b) Describe with suitable examples, any two types of probability

sampling. [5]
c) Enumerate the essential characteristics of good experimental

design. [5]

Q3) a) What are the merits and weaknesses of interview method? [6]
b) What factors are to be considered while selecting an appropriate method

of data collection? [5]
c) What precautions are to be taken in collection of data? Indicate the

limitations of data collection. [5]
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Q4) Write short notes on.any three of the following : [18]
a) Meta analysis.
b) Pictorial techniques of data collection.
c) Typical applications of experimental design.
d) Sample size determination in experimental design.
e) Research approaches.

SECTION - II

Q5) a) What does measures of central tendency indicate? Describe the
important measures of central tendency.  [6]

b) A survey result of 1600 Face book users indicates that 44% finished at
least three years of college. Set the 95% confidence limits on true
proportion of all Face book users with this background (z for confidence
level of 95% is 1.96). [5]

c) What do you understand by statistical estimation? [5]

Q6) a) Describe the various measures of relationship often used in the context
of research studies. [6]

b) What are the steps involved in Centroid method of Factor
Analysis? [5]

c) State the basic assumptions of Analysis of Variance.  [5]

Q7) a) Describe the steps involved in AHP with the help of a suitable
example. [6]

b) What precautions should be taken while interpretation of the
results? [5]

c) What are the characteristics of a good research report. [5]

Q8) Write short notes on any three of the following : [18]
a) Different data processing operations.
b) Simple regression analysis.
c) Significance of Analysis of Variance.
d) Path analysis.
e) Documentation in context of a research report.
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[4760]-371
 M.E. Production (CAD/CAM)

COMPUTER AIDED MANUFACTURING
 (2008 Pattern)
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SECTION - I

Q1) a) Discuss the advantages and limitations of using ball screw and nut
assembly in CNC machines. [6]

b) Explain the principle functions of DNC. [5]
c) Describe in brief the major parts of a vertical turning center. [5]

Q2) a) Write a NC program to drill three holes (10 mm dia. each) at different
places for the work piece as shown in Figure 1. The depth of hole is
10 mm. Z = 00 at the surface of the work piece. The cutting tool is
positioned above the work piece.

                                                            Figure 1

Assume suitable data if needed. [10]
b) What are the requirements of feedback devices in CNC machine tools?

[6]

SEAT No. :
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Q3) a) Write a complete APT program (Geometric and Motion commands)
for the work piece as shown in Figure 2. [10]

b) What are the various types of tool magazines used in CNC machine
tools? Give their relative merits. [6]

Q4) Write short notes on any three of the following. [18]

a) Touch trigger probes

b) Canned cycles

c) CNC Presses

d) Feed drives used in CNC machine tools

e) Interpolation schemes
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SECTION -II

Q5) a) Describe in brief the major components of an ASRS system. [6]
b) Calculate the number of AGVs required with a vehicle speed of

50 m/min with the average loaded travel distance of 180 m. The average
empty travel distance is 120 m. The total time required for loading and
unloading is 1 minute. The number of deliveries to be made is 50 per
hour. Assume the traffic factor as 0.85. [5]

c) Describe the measurement system based on photogrammetry principles.
[5]

Q6) a) Describe the automated inspection principles and methods used in any
manufacturing industry. [6]

b) A eight station assembly machine has an idle cycle time of 6 s. The
fraction defect rate at each of the 8 stations is q = 0.015 and the system
operates using an instantaneous control strategy. When a break down
occurs, it takes 1 min, on average, for the system to be put back into
operation. Determine the production rate for the assembly machine,
the yield of good product (final assemblies containing no defective
components) and the proportion uptime of the system. [5]

c) What are the factors considered while designing a material handling
system in a modern industrial unit? [5]

Q7) a) What is a Coordinate Measuring Machine? Explain in brief the four
commonly used physical configurations of CMM. [6]

b) Describe any five commonly used methods for collecting data from
shop-floor. [5]

c) Explain the kind of tasks that people will be required to do in a future
automated factory. [5]

Q8) Write short notes on any three of the following. [18]
a) Carousel assembly system
b) Barcode techniques
c) The information system in any automated factory
d) Machine vision
e) Types of conveyors
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Total No. of Questions : 8]                        SEAT No. :

[4760] - 377
M.E.(Production) CAD/CAM

MECHATRONICS (Elective - II)
(2008 Pattern)

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

1) Answer any three questions from section I and any three questions from Section II.
2) Neat diagrams must be drawn wherever necessary.
3) Use of electronic pocket calculator is allowed.
5) Assumptions made should be clearly stated and justified.

P3988 [Total No. of Pages : 2

SECTION - I

Q1) a) Explain the design process for Mechatronics system. [8]

b) Enumerate the importance of control system. [8]

Q2) a) Explain potentiometer sensor and Hall effect  sensor. [8]

b) Describe the characteristics of commonly used sensors using terms such
as range, span, error, accuracy, sensitivity, hysteresis and non-linearity
errors. [8]

Q3) a) Explain transducer signal conditioning process with suitable example.[8]

b) Explain the characteristics of Digital to Analog converters. [8]

Q4) Write short notes on the following: [18]

a) Pulse Modulation

b) Linear feedback control system

c) Multiplexers

d) Application of Mechatronics system.

P.T.O.



[4760] - 377 -2-

SECTION - II

Q5) a) Enumerate Ladder Logic diagrams used in Programming Logic controllers
[8]

b) Draw a ladder logic diagram for domestic washing machine to switch on
a pump to pump water for 200s into the machine, then switch off and
switch on heater for 100s to heat the water. The heater is then switched
off and another pump is to empty the water from machine for 200s.10]

Q6) a) Compare microprocessor and microcontroller. [6]
b) State briefly programming languages used in PLC. Write in assembly

language, a subroutine that can be used to  produce time delary & which
can be set at any value [10]

Q7) a) Discuss the sequential logic system with suitable example. [8]
b) Explain with suitable example mechatronic control in automated system

[8]

Q8) Write short notes on the following: [16]
a) Artificial Intelligence.
b) Instruction sets in microprocessor.
c) Latching circuit.
d) PID controllers.
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Total No. of Questions : 10]                        SEAT No. :

[4760] - 380
M.E. (Production) (CAD/CAM)

CAD/ CAM/CAE SOFTWARE DEVELOPMENT
(2008 Pattern)

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

1) Answer any three questions from each section.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data, if necessary.

P4730 [Total No. of Pages : 3

SECTION - I

Q1) a) What is API? How to design good API? What it matters? [8]

b) What is customization of CAD software? What is the need for CAD
customization? What are benefits of CAD customization? [8]

Q2) a) Discuss the use of general programming interfaces. [8]

b) What are the tools for customization of CAD software? Discuss Object
Orient Programming (OOP). [8]

Q3) a) What are the different phases of the system engineering process? Explain
each in brief. [8]

b) Explain system dependent programming interfaces for pro-programming
(Pro-Engineer). [8]

Q4) a) Discuss the waterfall software process model. [8]

b) Explain software product development  life cycle. [8]

P.T.O.



[4760] - 380 -2-

Q5) a) Discuss the following with reference to software project management:[9]

i) Proposal writing

ii) Project planning and scheduling

iii) Project cost

iv) Project monitoring and review

v) Personnel selection and evaluation

vi) Report writing and presentation

b) Write short note on Application frameworks. [9]

SECTION - II

Q6) a) Discuss core issues in rapid software development process. [8]

b) How software prototyping helps in software development process? [8]

Q7) a) Discuss Euler operation with reference to solid modeling. [8]

b) Discuss Extreme Programming used for rapid software development.[8]

Q8) a) Explain creation of 2D entities in any CAD software using API. [8]

b) A software is to be developed for drawing and manipulation of line, arc
circle and polygon. Design graphical user interface for the same. [8]

Q9) a) What is conventional animation? What are the different steps used in
conventional animation in creation of animated film? [8]

b) Explain the basic fundamentals of solid modeling representation in any
CAD software. [8]



[4760] - 380 -3-

Q10)Write notes on any three of the following: [18]

a) Automated drafting and dimensioning using customization.

b) Computer aided software engineering.

c) Software testing.

d) User interface design.
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SECTION - I

Q1) a) “What are the strategic and operational objectives of an organization?
Explain in brief. [8]

b) What are the principles for technology management strategy? [8]

Q2) a) Explain in brief various steps the organizations take for promotion of
IPR. [8]

b) Explain the following : [8]

i) Compare Process technology and product technology.

ii) Critical issues in technology management.

Q3) a) Discuss the effect of fast pace of technology change on human
resources. [8]

b) “Technology contributes to the competitive levels of a country.” Explain
in detail.  [8]
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Q4) Write short notes on any three : [18]

a) Technology Models.

b) Issues in industry institute interaction.

c) Technology transfer in private & public enterprises.

d) Economics and management on Innovation.

SECTION - II

Q5) a) What are broad steps to be followed in procedure for world
patenting? [8]

b) Describe the role of WTO in international business. [8]

Q6) a) What are the objectives of innovation foundation? What are recent
government policies for it? [8]

b) Explain your views on central government policy for “Make in
India”. [8]

Q7) a) Discuss co-relations for functional capability and level of innovation
in technology assessment. [8]

b) Explain the procedural steps followed in Analytical Hierarchical Process
(AHP) with an example.  [8]

Q8) Write short notes on any three : [18]

a) IPR.

b) Items which cannot be patented.

c) Technological leadership.

d) Limitations of AHP.
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EMERGING TRENDS IN COMPUTER ARCHITECTURE
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P3996

SECTION - I

Q1) a) Explain the features of IA-64. [8]

b) List various architectural differences of MPP, SMP and Cluster. [8]

Q2) a) Explain various system interconnects with pros & cons. [8]

b) Draw and Explain TCP/IP protocol stack. [8]

Q3) a) Discuss the thread synchronization mechanism with suitable. Case study.
[8]

b) What are the various cluster designing issues? Explain in detail. [8]

Q4) Write short notes on. [18]

a) Various data formats n TCP/IP suit.

b) IBM power IV architecture.

c) Different types of distributed memory architectures.

SEAT No. :
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SECTION - II

Q5) a) Why is the message-passing model is superior to the shared-variable
model with respect to synchronization, semantic and portability issues.

[8]

b) Discuss blocking and non-blocking communication with suitable case
study. [8]

Q6) a) Discuss the various web services and their standards for Grid computing.
[8]

b) Explain with neat diagram storage area Network (SAN) architecture
and data access mechanism involved. [8]

Q7) a) Give differancess between Direct attached storage (DAS) and Network
attached storage (NAS). [8]

b) Explain briefly communication function implemented as a part of  MPI.
[8]

Q8) Write short notes on. [18]

a) Explicit data parallel models.

b) Multicore architecture with suitable case study

c) Grid Computing models.
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 399
M.E. (Computer Engineering)

INFORMATION  AND  NETWORK  SECURITY
(2008 Pattern)

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

P4358

SECTION - I

Q1) a) Enlist different security mechanisms and Explain how these different
security. Mechanisms are related to security services? [7]

b) What are the principals of data security architecture? Explain in brief.[7]

c) Explain the model for network security? [4]

Q2) a) Explain DES Design Criteria and purpose of the S-boxes in DES? [8]

b) Explain authentication protocol based on symmetric and asymmetric
cryptosystems. [8]

Q3) a) What is the difference between an SSL connection and an SSL session?
What are the basic protections provided by secure socket layer? [8]

b) Describe how AH is used in transport and tunnel modes in IPSec protocol.
[8]

P.T.O.

SEAT No. :



[4760] - 399 2

Q4) Write Short Notes on (Any Three) : [16]

a) Fragmentation vulnerabilities.

b) Privacy and data protection.

c) DMZ networks.

d) ARP explosions and slow links.

SECTION - II

Q5) a) Explain in brief key localization in SNMP. [7]

b) List ways in which password transmitted over a telnet connection can be
captured. Discuss secure alternatives. [7]

c) Explain in brief, what is session key management? [4]

Q6) a) Explain different type of attacks, that are possible on packet- filtering
firewalls? [8]

b) Explain in detail source masking and hidden channels. [8]

Q7) a) Enlist and explain different methods and procedures for security in wireless
networks. [8]

b) Explain two party Diffie-Hellman Key exchange with suitable example?[8]

Q8) Write Short Notes on (Any Three) : [16]

a) Discrete logarithm problem.

b) PKI components and applications.

c) DNS certificates.

d) Privacy enhanced mail.
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Total No. of Questions :12]                        SEAT No. :

[4760] - 401
M.E. (Computer) (Semester - I)

 WEB SERVICES AND SOA (Elective - II)
 (2008 Pattern)

Time : 3Hours] [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) Figures to the right side indicate full marks.
5) Assume suitable data if necessary.

P3999

Q1) a) List the elements of WDSL documents and Draw the block diagram of
WDSL document structure. [6]

b) Write short note on : [12]

i) SOAP

ii) UDDI

iii) Business Process Execution Language for Web Services.

OR

Q2) a) Explain the Web Services Security and Web services security
specifications in detail. [10]

b) Compare SOA to Client Server Architecture and Distributed Architecture.
[8]

Q3) a) Write note on SOA Enterprise Software Models and IBM on Demand
operating environment. [8]

b) Write note on Service Oriented Architecture and functional components
of SOA. [8]

[Total No. of Pages :3

P.T.O.

SECTION - I



OR

Q4) a) Explain SOA characteristics and misperceprions about SOA. [8]

b) Write short notes on : [8]

i) Evolution of SOA and Business Value of SOA.

ii) Enterprise Service Bus.

Q5) a) Explain SOA Life Cycle. [6]

b) Explain in detail determining nonfunctional requirements. [6]

c) Write short note on SOA Delivery Strategies. [4]

OR

Q6) a) Explain business centric SOA and its advantages. [6]

b) Write short note on Service modeling, Basic modeling building blocks.[6]

c) Write short note on Enterprise solution assets (ESA). [4]

SECTION - II

Q7) a) Explain in detail Service-oriented design process. [6]

b) Write detail note Tools available for appropriate designing in SOA Design.
[6]

c) Write short note importance of the choosing appropriate Web services
standards? [6]

                           OR

Q8) a) Explain Quality assurance in SOA. [6]

b) Explain determining services and tasks based on business process model.
[6]

c) How security implementation is done in SOA? Explain. [6]

2[4760] - 401



Q9) a) Write short notes on [8]

i) Role of ESB in SOA governance

ii) Impact of changes to services in the SOA lifecycle.

b) What is Web services management? Explain distributing service
management and operational management challenges. [8]

OR

Q10)a) Expalin QoS compliance in SOA governance. [6]

b) Explain in detail SOA governance with reference to policies, critical
success factors, and meterics for SOA governance. [10]

Q11)a) Explain in detail Ajax with applications of Ajax. [8]

b) What is Blog? Explain various types of blogs. [8]

OR

Q12)a) Write short note on Java Script? List and explain various applications of
JavaScript in detail. [8]

b) Write short notes on [8]

i) RSS Feed.

ii) Wikis.

[4760] - 401 - 3 -
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SECTION - I
Q1) a) Explain the significance of Software Project Management with its

activities. [8]

b) Explain the major challenges in project management and how to
overcome them? [8]

Q2) a) Explain the tools and methods used for Software Project Planning.[8]

b) How Risk analysis helps in project management? [8]

Q3) a) Explain the method to estimate the schedule in project management.[8]

b) Explain the complex project management review. [8]

Q4) Explain the following.(Any three) [18]

a) Project Management practices

b) Risk assessment

c) Work break down structure

d) Quality factors
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SECTION - II

Q5) a) Explain the procurement and contract management. [8]
b) Give the role of stakeholders in project management. [8]

Q6) a) Explain the data and transactional sizing in estimation. [8]
b) Explain the estimation using function point analysis. [8]

Q7) a) Explain the different types of Risks considered in project management?
[8]

b) Explain the different metrics used in project management. [8]

Q8) Explain the following. (Any three) [18]
a) Cost planning

b) Project plan

c) Tracking schedule

d) Risk mitigation
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SECTION - I
Q1) a) Define System Management. Explain in detail how the growth of

internet has affected the system management. [8]
b) Discuss the complexity of today's computing environment. [8]

Q2) a) How to determine the customer requirements? Explain the effect of
customer requirement on the infrastructure management. [8]

b) Identify some benefits and possible problems of using IT Service
Management best practices. [8]

Q3) a) Explain activities, methods & techniques in Financial management.[8]
b) Explain following items in brief with respect to Availability

Management [4]
i) Input & Output
ii) Critical success factors & Risks

c) Explain [6]
i) Objectives
ii) Scope
iii) Business value of capacity management process.

Q4) Write Short notes on ANY TWO : [16]

a) Current business demands

b) Service level Management

c) Information Technology Infrastructure Library (ITIL)
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SECTION - II

Q5) a) What are the activities, methods and techniques in Incident management
process. Provide incident management diagram. [12]

b) In problem management many problem analysis, diagnosis and solution
techniques are available. Explain following techniques in detail. [6]
i) Brainstroming

ii) Ishikawa diagrams

iii) Pareto analysis

Q6) a) With the help of a diagram (workflow) explain the interface of change
management process with configuration management. [8]

b) Enlist following items in the context of release management [8]
i) Inputs & Outputs

ii) Metrics

iii) Challenges for implementation

iv) Critical success factors and Risks

Q7) a) What is LDAP? Explain the LDAP data interchange format. [8]
b) What do you mean by intrusion? What is the impact of these intrusions

on infrastructure of an organization? Explain how a firewall can help to
prevent the intrusion. [8]

Q8) Write short notes on : [16]
a) Service level Agreements

b) Space management

c) Service Desk

d) NAS & SAN
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SECTION - I

Q1) a) Explain Data Warehouse Load Manager (ETL process) in details. [8]

b) Design snowflake schemas for financial services data warehouse. [8]

Q2) a) Define Multidimensional Model. Explain different OLAP servers. [9]

b) Explain various guidelines for designing fact table and dimension table in
conceptual modeling schemas. [8]

Q3) a) Describe Market Basket problem using Apriori Association Rule mining
algorithm. [9]

b) Describe data mining primitives with suitable example. [8]

Q4) a) Write a short Note on : [12]
i) Data Decretization

ii) Materialized View

b) Explain correlation analysis technique with suitable example. [5]
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Q5) a) Explain mining Multi-level Association Rules from Relational Database
and Data Warehouse. [9]

b) Describe dimensionality reduction techniques in data warehouse [8]

SECTION - II

Q6) a) Define Classification and Prediction. Explain decision tree based
classification method with suitable example. [8]

b) Define Information Retrieval System. Describe keyword based association
text mining. [8]

Q7) a) Describe K-Nearest Neighbor classifiers with suitable example. [9]
b) Define Outlier. Explain any two methods for outlier detection and handling.

[8]

Q8) a) Explain DBSCAN density Clustering algorithm with suitable example.[9]
b) Write a short Note on : [8]

i) Spatial association

ii) Web usage mining

Q9) a) Explain Naïve Bayesian classification algorithm for email classification.[9]
b) Describe K-Means clustering technique with suitable example. [8]

Q10) a) Explain neural network approach used for model based clustering. [9]
b) Explain Page rank algorithm in web and text mining. [8]
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P.T.O.

SECTION - I
Q1) Suggest structural configuration of hoarding structure to be installed at height

of 20 m above ground level. The display board is of dimensions 20 m wide,
10 m height. Calculate the loads due to wind on the members of support
structure. Draw free body diagram of structures showing the forces and
reactions. [25]

Q2) a) Explain fabrication of beams into castellated beam. [9]
b) What are the advantages and disadvantages of castellated beam? [6]
c) Explain behavior of castellated beam in flexure and shear. [10]

Q3) a) Compare steel and aluminum structural sections. And applications. [7]
b) Compare and Draw stress-strain diagram of aluminum and steel. [7]
c) Find flexural and shear stresses in IS ALB 150 at 12.1 kg/m when loaded

with udl of 20 KN /m on span of 4 m. [11]

SECTION - II
Q4) a) Differentiate geometry and structure of Microwave tower and transmission

tower carrying high tension electric wire. [5]
b) Draw typical structural arrangement of both [5]
c) Draw typical Free body diagram with conventional loads on each type

of tower. [5]

Total No. of Questions : 6]                        SEAT No. :

[Total No. of Pages : 2
[4760] - 42

M.E. (Civil - Structures)
ADVANCED DESIGN OF METAL STRUCTURE

(2008 Pattern) (Elective - I) (Semester - I)
Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Solve 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 side indicate full marks.
5) Use of Calculator and relevant IS codes is allowed.
6) Assume Suitable data if necessary.
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2

d) Design the foundation bolt for transmission tower .one of the four legs
with angle  section has to transfer tensile reaction of 750 KN to foundation
block. The cross- section of tower leg is ISA 125.125.10. Draw design
details of connection. [10]

Q5) a) State advantages and disadvantages of tubular structural sections used
in steel structures [6]

b) What are the design considerations of tubular structure [6]

c) Design scaffolding support structure for RCC slab 220 mm thick ,span
between beams is 4 m. [13]

Q6) a) Explain manufacturing of light gauge structural members. [10]
Enlist its advantages over conventional sections

b)

Find the allowable load for the rectangular tubular column section show
in fig. The effective length of column is 3.3 m.Take fy=235N/mm2. [15]

[4760] - 42
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SECTION - I

Q1) a) Explain in detail, the current business demands and IT systems issues.[8]

b) Explain evolution of systems since 1960s and their effect on the
management discipline. [8]

Q2) Explain in detail. [16]

a) Factors to consider in designing IT organizations.

b) Factors to consider in designing IT infrastructure.

Q3) a) In the context of Service Level Management, explain in detail. [6]

i) Objective & Goals

ii) Scope

iii) Value for business

b) In the context of Service Level Management, explain in detail. [10]

i) Activities, methods and techniques

ii) Interfaces

iii) Metrics & Implementation

������
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Q4) Write notes on. [18]
a) Value of Systems management for business

b) The design process for information systems

c) Availability Management

SECTION - II

Q5) a) In the context of Change management, explain in detail. [8]
i) Change

ii) Objective & Goals

iii) Scope

iv) Business value

b) Explain, with the help of a diagram, specific activities to manage individual
changes. [8]

Q6) a) In the context of Service Desk, explain in detail. [8]
i) Justification and role of a service desk

ii) Organizational structure of a service desk

b) In the context of Access Management, explain in detail. [8]
i) Scope and Business value

ii) Access management activities

Q7) a) What are the threats and attacks for infrastructure of an organization.
Suggest a method to prevent/avoid each attack. [8]

b) Explain the importance of Storage management for an organization.
Compare and contrast between Backup & restore AND Archive &
retrieve. [8]

Q8) Write notes on. [18]
a) Incident Management

b) Space Management

c) Information Technology Infrastructure Library (ITIL)

����



SECTION - I

Q1) a) Explain ISDN Reference Points and Functional Groupings with figure.
[8]

b) Draw the figure of Frame Structure of LAPD and explain in detail its
Address field and control field in detail. [8]

Q2) a) What is a Technological Convergence? Explain various Benefits of it.
[8]

b) Compare the protocol architecture of frame-mode bearer service with
that of X.25. [8]

Q3) a) What is the need for different AALs in ATM? Explain the AAL2 in
brief. [8]

b) Draw the graphs showing the effect of congestion for load verses
Throughput and delay. Also explain how CIR and DE bits helps in
Congestion control in Frame Relay Networks. [8]
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Q4) Write a short notes on [ANY THREE] [18]

a) SS7 Architecture

b) Call establishment process using VC’s & VP’s in ATM

c) Broad Band Services

d) ATM Cell Format

SECTION - II

Q5) a) Explain the ATM Signaling reference model and discuss the role of
different protocols in this model. [8]

b) Though Circuit Emulation Services are available why we required DBCES?
[8]

Q6) a) During traffic contract management what is the role of CAC? Justify that
the CAC mechanism acts as a preventive congestion control mechanism.

[8]

b) Explain various types of media gateways that are controlled by MGCP.
Also explain in brief the interconnection of MGCP with PSTN, H.323
& SIP. [8]

Q7) a) Explain a call setup based on SIP signalling. [8]

b) Explain various Open Issues in Internet Telephony. [8]

Q8) Write a short notes on [ANY THREE] [18]

a) Cell Delineation State Diagram

b) H.323 Protocol

c) Benefits of IP Telephony

d) Functional architecture of MEGACO/H.GCP
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P.T.O.

SECTION - I
Q1) a) Explain elasto-plastic behaviour of a beam in flexure and find expression

for moment of resistance. [10]
b) Explain step by step how-plastic hinge in beam develops under

progressive loading. Draw various stages with stress diagrams. Taking
angle section for above illustration finds its shape factor. Flange
100 × 10 mm, vertical leg 100 × 10 mm, Total depth 120 mm,
Izz = 24.425 × 105mm4. [15]

Q2) a) A Rectangular Portal frame ABCD is fixed at A & D. Columns AB &DC
are 5m in height &beam BC is 6m long. Mp for beam is twice that for
columns. It is subjected to factored udl of 30kN/m over BC & horizontal
factored concentrated load of 50 kN at B in the direction BC. Sketch all
possible mechanisms & obtain design moment Mp. Draw statically
admissible bending moment diagram. [13]

b) Find value of W at collapse for the continuous beam shown in Fig. 2 (b)
&Draw bending moment diagram. [12]

Total No. of Questions : 6]                        SEAT No. :
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Q3) A symmetrical gable portal frame ABCDE has bases A & E fixed 16 m apart.
Vertical columns AB & ED each equal to 5 m & apex C is 10 m above base.
It is subjected to horizontal load 20 kN at B & concentrated load of 80 kN
each at centre of each gable beam. Mp is uniform. [25]
a) Draw all basic mechanisms and obtain Mp in each case.
b) Draw (sway + Gable) mechanism & obtain Mp
c) Draw free body diagram of beam & column.

SECTION - II
Q4) a) Classify symmetrical ‘I’ section having width of flange 400 mm & overall

depth 500 mm. Thickness of section is 20 mm uniform. Fy = 280 MPa.
If this section is used as a beam, find moment of resistance as per
IS: 800 - 2007 codal provisions. [12]

b) A simply supported beam has a span 6 m. If section used is ISLB 350.
Find moment of resistance of the section in following two cases. [13]
1) Compression flange is laterally supported fully.
2) Compression flange is laterally restrained at both the ends and at

Mid span only. Use Fy = 250 MPa.

Q5) A column between floor of a multi storey building frame is subjected to load
and moment as mentioned below, [25]
Ultimate axial compression = 1200 kN
Ultimate moments about major axis:
AtTop = 160 kN.m
At Bottom = 80 kN.m
The effective length of column is 5.0 m.
It is braced at its mid-height to provide local lateral restraint for buckling
about y-y axis.
Design the section & use specifications for interaction between moment &
axial compression.

Q6) In a rectangular portal frame, a corner connection is to be designed. Bending
moment at knee is 220 kN.m. If designed section for beam & column both is
ISMB 400. Design &Draw details at knee portion Fy = 280 MPa. Apply all
checks & provide diagonal stiffener if required any. [25]
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SECTION - I

Q1) a) Explain with example catalyst activation. [6]

b) Write about importance of pore size distribution in catalyst. [6]

c) What is the role of promoter and inhibitor in a catalytic process?
Give examples. [6]

Q2) a) Give a method of preparation of catalyst on an industrial scale. [8]

b) Explain LHHW model.. [8]

Q3) a) Explain in detail how a rate determining step found. [8]

b) Explain random pore model. [8]

Q4) a) Describe a method for determining the surface area of a catalyst. [8]

b) Describe any two methods of catalyst characterization. [8]
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SECTION - II

Q5) a) Derive the effectiveness factor for a cylindrical catalyst pellet. [10]

b) Explain in detail the difference between catalyst poisoning and
deactivation. [8]

Q6) a) Explain any one model for catalyst deactivation in detail. [8]

b) How is catalyst regeneration carried out? [8]

Q7) a) What are spinnels? Write about their catalytic activity in detail. [8]

b) Explain the ammonia synthesis process in detail. [8]

Q8) a) Explain the effect of internal transport on catalyst selectivity. [8]

b) Explain the phenomenon of catalyst sintering. [8]
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SECTION - I

Q1) Derive Tafel equation used to predict current generated in a fuel cell. [17]

Q2) For diffusion controlled unidirectional process the current generated in a fuel
cell is calculated using Cottrel equation. Using Cottrel equation find out the
variation of the current in the external circuit with time for following cell.
Given :: n = 2, D

AB
 = 8.9 × 10–5 cm2/sec, A = Cross Sectional area = 0.4 cm2,

∂  = Film thickness = 20 µm. [17]

Q3) Compare hydrogen & oxygen based fuel cell and solid oxide fuel cell. Describe
the construction and working of any one of them.  [17]

Q4) Write short notes on any three. [16]

a) Military Applications of fuel cells.

b) Ohmic Polarization.

c) Tafel plot.

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 solid oxide
fuel cell. [17]

Q6) Explain in detail the principle on which a fuel cell is designed. Give details of
general electrode reactions and emf generated in such a cell.  [17]

Q7) What are various applications of fuel cells? Which fuel cells are being used in
the transportation industry? [17]

Q8) Write short notes on any three. [16]

a) Anodic reactions.

b) Half Cell Potential.

c) Nernst equations.

d) Faraday’s Law.
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P4367

SECTION - I

Q1) a) What are the ideal and non-ideal reactors? Explain the significance of
residence time distribution for differentiating the reactors. [8]

b) Explain the two film theory of mass transfer. [8]

Q2) a) What are the colloidal suspensions? Explain the mechanism of
coagulation for suspension destabilization. [8]

b) Brief the purpose of mixing in wastewater treatment. [8]

Q3) a) What is the significance of slow and rapid mixer in wastewater treatment?
Differentiate between slow and rapid mixing in wastewater treatment.[9]

b) Explain the different types of settling of particles. [9]

Q4) Write short notes on:

a) Flocculation. [4]
b) Settling velocity. [4]

c) Dual media filters. [4]
d) High rate clarification. [4]

SEAT No. :
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SECTION - II

Q5) a) Explain the development of mass transfer zone in the adsorption
column. [8]

b) Describe the different criteria for the selection of adsorbents. [8]

Q6) a) Which are the different biological treatment technologies used for
wastewater treatment? Explain the conventional activated sludge process
for wastewater treatment. [10]

b) Describe the functioning of up flow anaerobic sludge blanket reactor
for wastewater treatment. [8]

Q7) a) Differentiate between suspended and attached growth biological process
for wastewater treatment. [8]

b) What are the characteristics of an ideal disinfectant? [8]

Q8) Write short notes on:

a) Adsorption isotherms. [4]

b) Membrane Bioreactor. [4]

c) Disinfection [4]

d) Ion exchange softener. [4]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 458
M.E. (Chemical) (Environmental Engineering)

SOLID WASTE MANAGEMENT
(2008 Pattern)

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

1) Attempt 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) Assume suitable data, if necessary.

P4711

SECTION - I
Q1) a) What are the objectives of solid waste management and discuss the

Environmental impact of solid waste mismanagement. [8]
b) Explain the hierarchy of integrated solid waste management. [8]

Q2) a) What are the means and methods for transportation of solid waste? [8]
b) Discuss the Economic Analysis of Solid waste. [8]

Q3) Discuss the following in details : [18]
a) Recovery of metals from solid waste.
b) Guidelines for sorting of material and recovery.

Q4) Explain the principle, construction and design details of the following with
neat diagrams; [16]
a) Vermicomposting.
b) Energy recovery from solid waste.

SECTION - II
Q5) a) Define landfill. What are the types of landfills? Explain the Site selection

and essential Components of landfilling. [10]
b) Discuss the modified landfill design for sustainable waste management.[6]

SEAT No. :

P.T.O.



Q6) What are the various elements of financial management plan for solid waste
system. [16]

Q7) a) For solid waste disposal site, the avg. - speed data obtained is;

9 12 15 18 21 24

12 16 20 24 28 32

0.75 0.8 0.83 0.85 0.87 0.89
Find the haul speed constants “a” and “b” and the total time for site
located at 15 km away. [12]

b) Give the expression for the Hauled Container System. [6]

Q8) Write notes on : [16]
a) Measures to improve system for different functional elements of solid

waste management.
b) Fluidized bed combustion.

[4760]-458 2

Distance
X,km/trip

Avg.Haul speed,
Y,km/hr

Total Time, hr.



��������	��
���
�����������

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

� !"#$%�&'��(&#$��$%�&$�� $
�����)��*���+�,����#���,����	������
��-���

���������	
��
� ����������
������

��
������
�
��
��������������
�

�� ��
������ ���!��
��
�
�"�
�������
����
��

#� ��
���
��
�������
�
����
�
�
�
�$��%�������������
�&��������
����%

�
�

�� '�������(���
���
��%�������������)�������

�� �

*� +
��
"� $
(��������� ��%$�
� 
$���� ��$�,��
$$���� �����
,� �$����
����&
����� ��$��$��
�
����
�������%$�
��
�&���������

-� �

����
����%$������,��"�����

�� �

����� ���������	��
����
����

�������	��

�������	
	�

����������	�
���

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

�������
��

�� �
��	��������
�	
�� ��


�� ������ 
���� ��


�� !������
� ��


��� �� "
�
�����

�	�
���#
��$��	��%��
�
�� ��


�� ������	�#�

��
&�

��
��	
����
��	���

����"��
���
�
� ��


����"��
��
������	�����	������	�
�
���	�������'�������	���
���
���
�������������


��� ������	� 
��� 

��
��	
� 
���	������ ��
� 
��� 
������� ���(���&�)�
���� �
��
�	���

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


������



�������	
	��

��� *
���
������������
���
�

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

�	��&������
��������
����� ���


�	� *���	��+�*��������	�
����
�����
��
����
�
��	��+�*��"��
��
��
�������
�
��	�
���+�*�#�,#�' ���


�
��������	�
�����	���
-���.��
���-������	��	�����
/��	���
��	��&������������	
�#!����	
� ���


��� "
�
��	�
����	�

�� %�������

���
��������

��
��	
������������ ��


�� �����
��	�!�	�� ��


�����

�����

��� 		�



��������	��
���
�����������

���������	��
����
�����

���������
��������	�
��
���
�����

	
��
��������	��������
����
��������������� ��� �!���� �� ""�

���������	
��
� ����������
������

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

�	
���� ��	������
���
!� "������	 ��	 ���	 �����	 �����
��	 ����	�
����
#� $��	��	���	�����
��
���	 ����������	 �
����
���	 ��	 
���
���
%� ������	 ����
���	 �
�
&	 ��	 ������
���

�����

�������	
	�

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

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

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

�����
��������
���
����
 !���	��	�������������
������������
�����
���������������
���
�����
�
�����
�������������	������ ������	���������
����
���	�����

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

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

�����
������
���
����� ����

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

��� &��
���
����
������� ���
��� '�#� 
��	��
����
��
��������������������
��� �	�
���
������
����������
�
������������
�
����������	����	���
����
�����������
���������
��
���
�������	�
����������������������
����()��
�	�
�����
���*

�
����

��
������� ����

��	�
�

�������	��



������
�� �

�������	
	��

��� �� &��	
����	��
��
� ���!�
�����������������

���
��
��
���
����������

�

�
��
���+	�����!�
������
���
���


����
�	�

��
���������
���������
����	�
�������
��������	��������������������%θ�����%ϕ� ����

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

�����������������������
�
������,
�	������ �!���	��� �
���
��� �	�

� ������������������-����
��
���������� ���

��� �� ����������

�������

���
��
�������	�

����
����	�"�����
����������	�
�����
�
ϕ

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

%
�
��%ϕ�����%�ϕ. ����

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

���.��
�
��	�������������	�������

������	����������� ����

�
� �� .��
�
��/�����	����������

���
��
��	�

����
�������	����������������


�
���
��������	���	����� ���

�� ���
����	�����


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

���
��
��	�

��	�����0����
���
����	������
������
�������
��
�������
������� ����

���



��������	��
���
�����������

�������	����

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

������ ��!�"#$%��&$$�$$
�'(
����
)��*�+����������
$���,����	�##��
��������	###���
-�./�/�

���������	
��
� ����������
������

��
������
�
��
��������������
�

�� ���������� �!���"��
��
�
�

#� $�%���
��
�������%���
�������������&�''�����
�

�� �''�
������ 
�����
(��
�(����
����)'�������'�
��������%���
*�(����+�������

�� �

,� -�������'�+����"��
��
�����)���)�&
���(�����%�������
(���

����� ���������	��
����
����

�������	��

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

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

��� �� ���	������	���

������������	�
�	��
���
�
�	�� ���

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

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

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

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

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

��� �� ����������������� ���	�	!��
�	�� ���

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

������



�	� �� "!
�������	�
��
	
���������������	��	�	��
�	��� ���

�� ��������������	������ ���

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

�� �������	��	�	�����������#����	���	��������	�� ���

������ ��������
�	��
���	����#����	���	��� ���

�� "!
�����	��	
����������
������������	�	
������	�� ���

�����

���	��
�	� ���



��������	��
���
�����������

���������	

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

&'�#$()

�*��+
��,�-��
�.���-����$$�
����������$$$�
�/�0	�	�

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

�� ��
������ �������!��
��
�
�"�
�������
����
��

#� ��
���
��
�������
�
����
�
�
�
�$��%�������������
�&������%

�
�

�� '�������(���
���
��%�������������)�������

�� �

*� +�(���
��
�������(������������"�$$�����
�

,� -
��
"�$
(�����������%$�
�
$������$�.��
$$���������
.��$����
����&
�������$��$��
�
����
�������%$�
��
��$$
����

/� �

����
����%$������.��"�����

�� �

P4050 ���������	��
����
�����

SEAT No. :

�������	�

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


�� �����������
��������
��	�
�����

�� �������
���
��
�
��	���	�
���

��


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


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

��


��� ����
��	�
��	�� 
��


�� ����
����� 
��
�

�� !����������	��

������



�
����
	���

�������	��

���  
"
�	�����	�
���	���������
���	�� 
��


�	�  
"
�	�����	�
���	���������	���
���	�� 
��


�
� ���������	�
�����������	���#	���	��	���� 
��


��� ����
���	����	�
��	�� 
��


�� ���
��$�����
�%����
�
���

�� &�
���	��������

�����



��������	��
���
�����������

�������	��

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


�� !"��
�#$%		& "#
�'�"%"()
				�	*��+	��,�-��	�.���-����	  ��/�01�1��
��������   �

���������	
��
� ����������
������

��
������
�
��
��������������
�

�� ������
��
�������������������� �!!�����
�

"� #
��
 �$�
������%!����!��!��
���
��
���!!
&���

�� '��&��������
������&����(�������

��)�

*� ���������

��)��

��$��
�
�&�������+������

,� -�
&��
���)�������+��
��
�
� �
��
����
����������)�������+��
��
�
� �
��.����
�/���

����� ���������	��
����
����

�������	��

�������	�

��� �����������	
���
���������
���

������ 
��


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


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

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

�


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


������ ����
�
�����
��
��

���
���
����	����
���
� 
�


�� !���
������
������������
"���
�
��������������������� 
�


��� !������
���
�	���
�
������
���������
�
	�������#����
�������	
���
���������

 
��


������



�������	��

��� $���
������	
���
������ 
��


�� %
��
�����������	�&���
����
���

�� '��������������
��
������
	��������
�	���������
��

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


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

����� 
�


�
� !���
����������
���� 
��


�� &������(
������
�
�����	���
������
��������

�� )����*��
���
���
��

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

����������
�����	�	����


�� 
�


�� ��������������������
�+��

��
���	�������

������������
����	
���
� 
�


�����


����
	��� ���



��������	��
���
�����������

�������	����

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

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


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

���������	
��
� ����������
������

��
������
�
��
��������������
�

�� ��
������ �������!��
��
�
�"�
�������
����
��

#� ��
���
��
�������
�
����
�
�
�
�$��%�������������
�&������%

�
�

�� '�������(���
���
��%�������������)�������

�� �

*� +�(���
��
�������(������������"�$$�����
�

,� -
��
"� $
(�����������%$�
.�
$������$�.��
$$���������
.��$����
����&
�������$��$��
�
����
�������%�$�
��
��$$
����

/� �

����
����%$������.��"�����

�� �

����� ���������	��
����
����

�������	��

��

�������

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

�� �������
�������������������
���������������
���
���������
�����	
���
�
��	����	����	 �����������
��
�����������������	���������
���!������

��������	
���
����!
�
	�� ���

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

�� %��
���!
���&
�����������
�������	���"���
��'�(�)(��

��� *�
����������
�
	��+��	�+((

���� ,�����������
�����
	�����+(-.�'�+�(

/�	


+� 0�
�
�������
����������"���
����!�	��+1(����
���2�)(��


��2

)� ,
������������������������"���
�

3�
�������
����������2���$
�������
����	���	��'�4((�2�*�&
	���	���	�
'�+(((�

������



��� �� %5����	���
����
�����
��
���������	�����	
���
����	����	�	����!
�
	�
2��
��!
���������������������

��������	
���
��������6���
�����!���
���
2����������	�� ���

�� .�
�����
����	�������
��

	��	�����������
��������	�� ���

�� ��
��������	���
	�
�2��
����	�
��
�
	�


��� 7���������2��	������������������	

���� 6����
�2���	$

�� %5����	���
��������
�
�2������������
���	����
��������
�
� ���

��� �� ����������
�
������
�2����	��
	������
���������2�
5����	���
���	
����	�
����������	�
������
�
������� ���

�� �
��!
� ��
� 8�����
� ��	
����	�� ��� �
� �������

� ��� ����� �������
�����
	
���#������������

�����	

����
�
����	
����	� ���

�� 9����	���
���������	
���

��	���4�:��
���
�
���
����
	
�����	��)1�
�
��������������
���
!
���;��
�������	������)4������#�41((�����������
�
����
�������

#���
����
���
!
���	���
����
�!����	��
��������
����	�
���
<(��������
�

����11���2��	����
���=(�������������
�

����+�(���/�	


���

�� 0��	������!��������"���
�

��� ����
��	��	������	���
��

��� �� %5����	���
��
���
������

�
���	�	������	
���
�������
��
����	�����
	
�
������
5����
� ���

�� %5����	���
���	��
�
���
�
	�
��
���
��������!�	��+�������	
���
������

"�����	���	��

��	��
5�������2���������������5������	� ���

�� �������������	
��2���������������	��	�����	
���
����	����	����	����
�
� 
����������
�	
�
��������	
����	��������	�������	�������	
��� ���

���������� ��



��

��������

��� �� %5����	� ��
� �	

�����	
� ���!
�� ��
	��
	�	� ��� ����	
���
�
��	����	�	��� ���

�� %5����	��
���
����������
����������
�2�����	
���
��������
"���

��$
����
���

�� %5����	�8
����	��2��
����	���
"���
�
	�� ���

�	� �� �����������������������	
���
���
�����
 ��������
���
�
���
�
	�����
����
������������
�����
�2�
5����	��	��)��
���
�������	
�
�������$
���� ���

�� ����� 
�������	

����	
��������	
���
�� ��������	� ��	���� �%5����	
,��

�5��
���
� ���� �	����� ��
������ ��
���
	�� ���� ����	
���
�
��	����	����	���	����� ���

�
���� %5����	� ���

�� .����	����������

��� 9��
�������	
���
������

���� 6�������������	���

%5����	����
��"�������������2������

�� %5����	���
��������	�
������

�����
���	�����	
���
����������	����	�����
��
	��
	�	���������
���
�����������
���
!�	���
�� ���

�� %5����	��
���	��������������
����	���������
���	������	��	����"���
��2

��������	���	
��
���
�������	������	����������
���	������	��	����"���
�����

���������� ��



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

�� >
���	������������
����	�������	�!�
��
�&�	


��� �����
������	���
�����

�

���� �������	�����
���

����������	
���
����	����	����	

�!� ����	
���
����������	���	����������

������	�

!� ����	
����
����������	�����
��
��

	����
��2����	


�� �������
�$���������	
������2�������
����
�

!
���

 ���

�����

���������� ���



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

�������	���

��
�������������

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

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

��������	
����
���
�����	���
��
�� ��
�������������
��
�
���
���� ��
��!���"����������
��
�
�
���� ��
��!!�

#� ��
���
��
��$����
�
� ��
�
�
$
�%"�&�������������
�'������&

�
�

�� (�)���
��
��$����)$����"� ������%%�����
�

*� +
��
��%
)����$�� ���&%�
,�
%�"����%�,��%� ��
�� �'
 ���� �% �%��
���
��%%
��"�

-� �

����
����&%��"���,������ �

����

����� ���������	��
����
�����

�������	
	�

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

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

�
�
���

�
	�	�	�

�
	�	�	�

�	�
�
	�	�	�

�
	�	�	�

�
	�	�	� 

�
�
	�		�

�
	�	�

�
	�	�	�

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

%$�#���$�	��	��&	������	��	�����
�' ���

��� �� ($�����	�	���%����	%$�#���$�	��	)���#����	������'	($�����	����	����$��'
*��#���	���	����������	���	�������������' ��
�

!� +��	���	��

�����	���	��	���������	!�	��
���,	#������	��	��� ���

�'-	�
�
	�	�'.	�

�
	�	-/'0

�'1	�
�
	�	-1'�	�

�
	�	.�

.���/�



����
�	 
	 ��� 
�


��� �� 2�
��	�����	3�����	4	5�%����	��#������� ��
�

1
( )

3
xF x x e� �

!� (��$�
���	$���$���$	����
�	�$�	����$���
&	���
����$	��	����$�	6�����&	���
���������	����	��
%	��	�����!
�	�7��%
�' ���

��� �� *�$���	 ���	��
�$	������	!����	��	8�&
�$	��$���	�7%������'	+��%�$�
!������	��
�$	8�#������	���	5����	9����	�������' ���

!� 3���	��$����	�������	����	��$	��
����	%�$���
	�����$�����
	���������'
*��#���	��&	��	���	������	����	��
%	��	���������#�
	�7%$�������' ���

��� �� ���	5����4	9����	������	��	��
��	��

�����	�&����	��	�	�	-'0' ��
�

1 1

22

0 1

5 2

y y

yy

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



����	����	��	�	�	 ,	&
�
: �	�	�	���	&

�
: �	�	4	1'

!� 2���	����	��
�#��&	����$�!�����	������	�	#�$#�
�$	%�%�	#��	!�	$�%$�������
!&� ���

2

2
u y y

U � �
� � � �
 
� �� �
 
� �
 
� �� � � �

;��$�	�&�!�
�	����	����$	����
	�������#��#��'	8��	$����	��	�<�������

�������	
	��

�	� �� ;$���	�	�����
��	����	��	���	��$����	%�$�����$�	<	����	���#�	�$�	��$&
��#�	��������
	��$	$���$���$	����
�����	4	�
�!�$���	��	����$	����
�!�
��&'���

!� ;���	 �$�	 !
�#=	��
	����
�>	"��	��	 ���&	�����$	 �$��	#��%��������

����
�> ���



����
�	 
	 ��� 
�


�
� �� 3���	���$	#����$#��
	$���$���$	����
���$�	���	���#���	����$	����������'
���

!� 2�
��	���	��

�����	$���$���$	��������� ��
�

2 2

2 2
4

u u

t x

� �
�

� �

��!6�#�	��	���	#���������

�: ,���	�	 

�:1,���	�	 

�:�,� �	�	���1�����

0 at 0
u

t
t

�
� �

�

8�=���	�	�	��	�	-	���			�	��	�	 '0

?���	���	��
���	��	�	�%��	�	�	-'0

��� �� ;���	�$�	���	=�&	�����$��	��	��%�����#����	����$�#�
	����
���$�>	*��#���
���	 �
�!�$���	 ���	��$����	 #��

�����	 ��	 #��%�������	 �$���	 #��	 !�
����
��	 ���	!$�����	��

	����	 ���
�	 ����	 ��$	 �#���
	 %��$�
���	 ���
�
�%%
�#������	!&	����$�	��&	����
���$�' ���

!� *���
�%	����	)�
��#�	 ���	��������	)�
��#�	 ���������	 ��$	 ���
����������
	�
��	��$����	%�$���	�����' ���

��� �� ;���	��
%	��	����	����$��	�7%
���	���	�����#��	����
�����	��#�������
#��	!�	�%%
���	��$	
�����$��
	5���$���$�' ���

!� ;$���	�	�����
��	����	��	"����$&	���#����	8�#������'	@�	����	#����7�
�
��	����
����	5��$������	A��
&���' ���

��
��� ;���	��
%	��	����	#���	����&	�7%
���	���	����$�#�
	����
�����		!����
�������
�����	�#���

&	��
%	�&�$�#�$!��	$�#���$&' ���

!� *����$�������	!������	���	����
�%����	��	����
	���	���	����
�����'	;���
�$�	���	����������	��	����$�#�
	����
�����	��#�������> ���

���



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

�������	����

����
����������������

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

���������	
��
� ����������
������

��
������
�
��
��������������
�

�� ��
���
��
�������
�
����
�
�
�
� ��!�������������
�"������!

�
�

#� $
��
%�&��"��"�"����
��  
����

�� '�&���
��
�������&����������������
�

(� �

����������
�� �����)��%�����

��*�

P4052 ���������	��
����
�����

�������	
	�

��� �� �����	�
	���

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

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

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

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


�
�	
������ ��
�

�� ��������	
����	���	�

���������� ������	
����	���	�

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

������������� ����

&'

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

����
���������
����
	���
�

	
�
�����	��
	���
���

����	������������

	
�
����� ��
�

�� ��������	
����	���
���������������������	
������� �(��������������	�
�
�
����
�
�	
������	�������	��	���������
�������
���
�	�
�) ����

*	��
�����
)���
��������
��������������������	����	
�����

+

�
�����
�)�
�����������	���
��������������������������	
�����

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

��� ,�	�������������
��������������
���������
���
�	�
�
�
�	
��������
�		����
�������	���������	���-�������������������	�����
��

����	



������	 
	 ��� �

�
� �� ���������	�������	����������
	��������.	���
���	�����������	��������
�	
����	���	���������	
��������
���	������������������	
�����

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

�� �
�����	����	��������	�	�������	��	�����) ����

�� 
	
	
�
��
�����	����
 

��� /�������	��	��
	
	����.����	�	����
	��������	��

���� '��������
�
������������
���

��� �	
��	�������
	�����

&'

��� �� 0��	��
�
��������������
���
�	�
� �������	��
����������
���	��1�2!%��� 
3�4�� ����� �
��������
������	�� ��������
��� ���� ��� �	���� �	����% 551 
������	����������	
����	����	������������
���
��������������������66���

�
���
�7�� ��8���	��
�
�	
���������������	�����	����������������
� �8���	��
����
��� ������ ����	���
� �����
��	���������
�� ��� ���� ��������	��	�� ���

���
��� �8�������	�����	��


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

����

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

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

, 9	 ��
����� :	
	������φ�� 3;� :�
�������������

$ 2%<% 1 =! <"

2 2%<$ $% 2 5!

= 2%<2 > =% ==

< 2%<= 5 2"

! 2%<< 5 !% =2

5 2%<! ! " $>

> 2%<5 5 2! 2<

?���
����������
�
����,�����
�	�
����	
�
	
	���������
�
��������������
������	��	�������������� �8���


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

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

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



������	 
	 ��� �

�������	
	��

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


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

��
�

�� ����
�������������������	��
�����������������������	
���
���������
�������
��������	���	
�@	���������� ����

&'

�
� �� ������������

����
����		��	����	����
�����	��������������������������	�	���
����
	���������
	���������������������/-
������	�������-��������	�����
�	��	������	�������
��	���@���) ��
�

9���
����
����
����:�����	����	����
���,������������ 

�� 0��
�
��	��������
��		��

	A���������
���

	����
���
���������	���
�����	
��A���	
�������
���
�	�
 ��	��������
�
�����������������	���������������
�����������	
�� ���� ����
� ���� �	���
��	��	�� ��

	����
���� �-
������ �	

����������������/-
���� ����

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

�����	
�����
������� ��
�

�� B	�����
���
���
���
�	�
�������
�	�����
���������	����	�����������	��	����

	��� ���� ������ 

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

���
�	�
����	�����������
���		������
��������	���
�����	
�����������������
/-
��������� ����

�� ��
��� $!%%� � � :�
���������C� 2%D=%� �� � &��� �
�����)� 2=%�0:8 
&���	
���	����	� 

��� ��
��� 2!%%� � � :�
���������C� $<D$"� �� � &��� �
�����)� 2"%�0:8 
&���	
���	����	� 

���� ��
��� =!%%� � � :�
���������C� $%D!%%� �� � &��� �
�����)� =$%�0:8
&����	
���	����	�

*��������	���
�����	
���������	������������
������	
���������������������	� 

&'

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

	����� ���
����������
������������������E��� ����



������	 
	 ��� �

�� 0������
����	�����	��
���	
�����������	���������	��
�����
�� ���
�������
��
�����	����
�������	��
���	
��	��������-
�	
���	��������������	
�F�"%66
����������
�����	����
� �8�����	���
�����	���������������	����
����������������
��	���
���
������
���	������	
�����������������	���	��F�$%%�66����
�����

�	
�������-����
������
� ��
�

:
	�����	�� �
	�� ���� ������ ���
��� ����
� ���������	
�����
����� ��� "%%%
�&:�����������������
����	��$!;���������
 �0������&
�
�������-
������
�
���F�<.���

�� �&���

����������������	����F�"%.��

�� 

?	��
��������
���
	������	��$%;��5%;�

	�����	�����
������=%;����	��
��- 

:
�
�
��������������

����������	
��������� �B������������������������	�
�	
������	��
���	
����������	����	��
�������	
���-���������
� 

8���	���
��	��
����������������
��	�"%;��
	��������
������
�	���	���
����


	�����	������2%;� ��� ����

	���� 
��
	����� ������	������� ����� ���
�	��
���	
������
�E��
���	�
��	��
������-
�	
���	�����������	
������	���

:
�
�
��������������

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

�������� �-
�	
���	�� ���� �����	
����� �	���� 

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

	���� 
��
	�����
�	��
���������
����	��
���	
����
�����-�����

	�����	
��	��
���	
 

G	�������������
�����	��	��F�"%.���

������������	��
���	
������	��
������

����



��������	��
���
�����������

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

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

)��*�+���,���
(���,������

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

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

$� ��
�����
�������
�
����
�
�
�
�%��&�������������
�'��������
����&

�
�

�� (�������)���
���
��&�������������*�������

�� �

+� ,�)���
��
�������)���
�������������"�%%�����
�

-� .
��
"���%��%��
���
��%%
����

/� �

����
����&%��������"�����

�� �

P4591 ���������	��
����
�����

SEAT No. :

�������	�

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

����	�
�
�
�
��	����
���
��

��

�� �����	��

	���	�
�
�
������	�
�����
��
��

�
	���	
�
�
����
����

�	
���
�
��

���������
����
�
�	�
�	�������	� 

��

�� !��
�����	��

��� ��
�������
�
����"

����
�

���� ���
#	�����

�"� !�����	�	�

��
���

"� $�������

��� �� ����
��
�
��
���
�
��%
������	
����
�������


�����
� 
��

�� &���	�
��
����

�
��
��������

	
�
�����
����
��
����	�
���
�
&���
��"
	
��
'()*+,
����	�
�
��
��
'�-))
���
$��
�
����
..�-
����
���
��
�
�
	�
/000
���
��
"����
����	�
���

��
.�)00���
��
����

�
��
�����
�
��
1000
���� 
��

�� &������
����	�
�
���	
��	���
�����	
�	
�
������ 
��

������



�
�����	���

��� �� &������
"����
����
�
����
��
�
��
��	����
�	
�
����
����
�������


�����
�

��

�� &������
�������
�
�
	�����	
�	
�
������ 
��

�������	��

��� �� &���
!23
4����
�	�
�
�����

"������
���
��
"
	�
��� 
��

�� &������
����
�
	�
���
�
��
����5�	���
�
���� 
��

��� �� &������
����
�
	�
�����	
	��
��
�����
����	�
�	�

��
��
��

���
�����	
	�
�	
�
���	�

�� ����

�����
	��

�	 

�� 6�&
7����

��� �
��
�����
���	��



��

�	� �� ����
��
����������%
&������
������5����	
��
����������
�	
��������
���
�
���� 
��

�� &������

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

�����



Total No. of Questions : 6]

[Total No. of Pages : 2

[4760] - 47
M.E. Civil (Structures)

FINITE ELEMENT METHOD
(2008 Pattern) (Semester - II)

Time : 4 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) 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.

P4557

SECTION - I
Q1) a) Using potential energy approach derive stiffness matrix for a beam element.

[9]
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]

c) Using finite element approach, show that, stiffness matrix for one-

dimensional axially loaded bar element is [ ] 1 1
1 1

AEK
L

−⎡ ⎤
= ⎢ ⎥−⎣ ⎦

. [8]

Q2) a) Derive area co-ordinates of three noded constant strain triangular (CST)
element. [9]

b) State the convergence criteria for the choice of the displacement function
in FEM. [8]

c) Explain standard formulation procedure using variational principle. [8]

P.T.O.

SEAT No. :



[4760] - 47 2

Q3) a) State and explain the three basic laws on which isoparametric concept is
developed. [7]

b) Derive shape functions of following isoparametric elements in natural
coordinate. [18]
system (ξ,η).
i) Two noded bar element
ii) Four noded rectangular element
iii) Eight noded rectangular element
iv) Nine noded rectangular element

SECTION - II
Q4) a) Explain strain-displacement and stress-strain relationships for triangular

problem. Hence, derive necessary matrices for formulation of stiffness
matrix of triangular axisymmetric element. [18]

b) Explain in brief plane stress, plane strain and axisymmetric problems.[7]

Q5) a) Write displacement functions for both ACM and BFS elements. [12]

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

c) What do you understand by C0, C1 and C2 continuity? Explain with
suitable examples. [7]

Q6) a) Explain the concept of degenerated solid elements by suitable examples.
Write displacement fields in 4 noded degenerated shell element. [13]

b) Explain membrane and bending actions in shell elements. How these two
states of stresses are considered in formulating [K] for shell element.[12]
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Total No. of Questions : 12]

[Total No. of Pages : 2

[4760]- 494
M.E. (Information Technology)
NET CENTRIC COMPUTING
(2008 Pattern) (Elective - III)

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

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right side indicate full marks.
3) Use of calculator is allowed.
4) Assume suitable data if necessary.

P4067

SECTION - I

Q1) a) Enlist the network elements and draw a neat diagram of network
architecture. [8]

b) Explain the process of evolving today's network from telephone
network. [8]

OR

Q2) a) Explain the packet transmission process in datagram and virtual circuit
network. [8]

b) Describe principles of communication network. [8]

Q3)  a) Explain in detail various delays in ATM networks. [10]

b) Explain in brief wave-division multiplexers system. [8]

OR

Q4) a) Describe basic architecture of wireless networks. [6]

b) Draw a neat diagram of ATM header. And explain the header structure.[6]

c) Explain ATM Adaptation layer. [6]

Q5) a) How control decisions are taken in circuit switched, datagram, and virtual
circuit network. [8]

b) How queuing theory calculates utilization of server? [8]

P.T.O.
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OR

Q6) a) Explain in detail parameters specified in the Quality of Service. [8]

b) State different algorithms to carry out dynamic routing optimization?[8]

SECTION - II

Q7) a) Discuss the importance of KEEPALIVE message in BGP. [8]

b) Explain two-crossing problem in mobile IP routing. [8]

OR

Q8) a) Describe label swapping in IP switching. [8]

b) Describe in detail concept of NAT and its variants. [8]

Q9) a) Explain in detail addressing and formats of mobile IP. [8]

b) Describe in detail various features of IPv6. [8]

OR

Q10)a) Define auto configuration and explain renumbering in IPv6. [8]

b) Describe H.323 a protocol suit for IP telephony. [8]

Q11)a) State phases of Destination-Sequenced Distance-Vector protocol used
in MANET. [9]

b) Explain working of DSR protocol for ad hoc networks. [9]

OR

Q12)Write short notes on: [18]

a) Link-clustered architecture for a network.

b) Challenges of Ad hoc networks.

c) Taxonomy of various Routing protocols.
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[4760] - 50
M.E. (Civil Structure)

STRUCTURAL STABILITY
(2008 Pattern) (Elective - III) (Semester - 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 answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of nonprogrammable pocket Calculator is allowed.
6) Assume Suitable data if necessary.

P4752

SECTION - I

Q1) a) Explain the concept of stability of structure with reference to the
equilibrium conditions. [12]

b) Explain Euler’s theory of columns stability, write assumptions and
limitations. [13]

Q2) a) Describe the dynamic approach for column buckling with an example.[10]

b) Derive the higher order governing equation for stability of columns. Hence
analyse the column with one end clamped and other hinged boundary
condition. [15]

Q3) a) Stability of structure is an eigen value problem. Discuss. [10]

b) Differentiate between elastic buckling and Inelastic buckling of columns.
[15]

P.T.O.
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SECTION - II
Q4) a) A beam column subjected to a uniformly distributed load and an axial

load is shown in figure 1. Obtain the expression for maximum deflection
and maximum moment. [13]

b) Compute the critical load of the frame shown in figure 2 by the energy
method. All the members have the same El and L. [12]

Q5) a) Explain the equilibrium approach for the buckling analysis of beam
columns with example. [10]

b) With suitable sketches discuss the different modes of buckling of portal
frames. [5]

c) Derive the general formula for stiffness matrix[kcr]. [10]

Q6) a) Explain the role of finite element method in structural stability analysis.
What is stress stiffness matrix? [10]

b) Derive the governing moment equilibrium equation for the buckling of a
thin plate. [15]
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SECTION - I

Q1) a) Explain with neat diagram TCP connection establishment & termination.
[8]

b) Explain Functionality provided by transport layer.  [8]

Q2) a) Explain different steps taken place during Crashing, Rebooting and
Shutdown of Server Host.  [8]

b) Compare the various socket address structure of IPV4, IPV6, Unix
domain and data link. [8]

Q3) a) Discuss in detail Multicast and Broadcast forms of addressing. [8]

b) State & Explain Pseudo code name and Index functions.  [8]

Q4) Write Short Notes on: [18]

a) Thread synchronization

b) Resource records(RR)

c) TCP prethreaded server.
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SECTION - II

Q5) a) Write a program that prints the default TCP, UDP, and SCTP send and
receive buffer sizes and run it on the systems to which you have access.[8]

b) Assume two TCP clients start at about the same time. Both set the
SO_ REUSEADDR socket option and then call bind with the same local
IP address and the same local port (say 1500). But, one client connects
to 198.69.10.2 port 7000 and the second connects to 198.69.10.2 (same
peer IP address) but port 8000. Describe the race condition that occurs.

[8]

Q6) a) Write a program to issue RTM_GET Command on routing Socket.[8]
b) Explain Mapping of IPv4 and IPv6 multicast address to Ethernet

addresses.  [8]

Q7) a) Compare the descriptor usage in a server using fork versus a server
using a thread, assuming 100 clients are being serviced at the same
time. [8]

b) Explain in detail Web Client and Simultaneous Connections using
threads. [8]

Q8) Write short notes on: [18]
a) Broadcast addresses

b) Interoperability of IPv6 Client

c) TCP Prethreaded Server.
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SECTION - I

Q1) a) Consider Online Banking system and model it with SOA. [12]

b) Explain enterprise service BUS. [6]

Q2) a) How the security problems are addressed in SOA. [8]

b) Illustrate SOA Governance policies? [8]

Q3) a) Write short note on IBM on demand operating environment. [8]

b) Explain Message Exchange Patterns for Enterprise SOA in real time
systems. [8]

Q4) a) Explain Web Services and security in SOA in detail. [8]

b) Identify and justify 4 web portals application based on interdisciplinary
businesses,explain with example. [8]
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SECTION - II

Q5) a) Consider First year admission System in a engineering college, assume
suitable constraints and model it with SOA Architecture. [12]

b) List and explain Stakeholders involved in SOA life cycle. [6]

Q6) a) What are advantages and disadvantages of using SOA implementations
in Business. [8]

b) What are the different standards used to implement SOA. [8]

Q7) a) Draw and Explain basic SOA architecture. [8]
b) Illustrate SOA service registry. [8]

Q8) a) Explain different tools used in SOA Business solutions. [8]
b) Explain Consumer centric SOA and in detail. [8]
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Total No. of Questions : 6]                        SEAT No. :

[4760] - 508
M.E.(Instrumentation & Control) (Process)

INDUSTRIAL AUTOMATION
(Elective - I) (Semester - I)

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

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

P4078 [Total No. of Pages : 1

SECTION - I
Q1) List and define the various major types of PLC analog inputs and outputs.

Describe the data flow and number conversions involved in PLC analog
operation. [25]

Q2) What is OPC? Explain with an example, How OPC is actually used in the
field? [25]

Q3) Write notes on: [25]
a) Model predictive controller.
b) SCADA

SECTION - II
Q4) Discuss in brief with suitable block diagram any four major components of

the DCS. Also list and explain the basic functions of DCS system. [25]

Q5) Explain in brief different types of sequencer? Develop programmable ladder
diagram for stirred tank heater. Assume suitable sequence. [25]

Q6) Design and develop PLC based Flow control system. Implement Pl control
action. [25]
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M.E. (Instrumentation & Control) (Process)

ADVANCED PROCESS INSTRUMENTATION

(Elective - III) (Semester - II) (2008 Pattern)
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P4085

SECTION - I

Q1) Consider a perfectly mixed stirred tank heater, with single feed stream & a
single product stream. Assuming that the flow rate & temperature of the inlet
stream can vary, and that the rate of heat added per unit time can vary,

a) Derive the modeling equations for this system. State your assumptions
clearly & explicitly.

b) Derive the transfer function between output temperature and heating rate
input assuming heat storage in heater mass to be negligible. Comment on
the result. [25]

Q2)Explain with suitable examples (Any two) [25]

a) Cascade Control

b) Selective Control

c) Feedforward Control

Q3) Explain with neat sketch Smith Predictor. Design Smith Predictor for FOPDT
process. Also enlist its shortcomings. [25]
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SECTION - II

Q4) Draw a neat schematic diagram of a fuzzy controller. Comment on the specialty
of a fuzzy controller, as compared to other control actions. Explain anyone
process where fuzzy controller suits the most with justification. [25]

Q5) What is an IMC? Discuss in brief steps to follow during the design of an
Internal Model Control System for FOPDT process and second order process
with RHP zero. [25]

Q6) Write note on: [25]
a) DMC controller tuning

b) RGA

c) Decoupling
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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) Assume suitable data, if necessary.

P4086

SECTION - I

Q1) a) Explain why we use different methods of imaging for diagnosis. Explain
the typical use of different types of imaging. [8]

b) Explain the various controls on the Panel of the X-ray machine. [8]

Q2) a) Explain the operation and the applications of X-ray fluroscopic system
that is used for real imaging. [8]

b) What are the benefits of Digital Mammography over standard
Mammography equipments. Also discuss the limitations of Digital
Mammography. [8]

Q3) a) Explain the method that overcomes the drawbacks of X-ray imaging
system. Explain atleast three image reconstruction methods in the same.

[10]
b) What is the difference between diagnostic mammography and screening

mammography? What is magnification mammography? [8]

Q4) a) List the factors affecting the spacial resolution of the image in CT scan.
Explain atleast two factors in detail. [8]

b) Discuss Beam Restriction in detail. [8]
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SECTION - II

Q5) a) Specify the frequency ranges for abdominal, brain examination and
for opthalmic and pediatric study in M-scan Mode. Explain the
advantages of ultrasound imaging over the other imaging modalities.

[10]
b) Explain Pulse echo-ultrasound A-scan Mode system with block

diagram. Also write its applications. [8]

Q6) a) Discuss various magnets used in MRI to produce appropriate magnetic
field. [8]

b) Enlist clinical applications of SPECT and give the reason why SPECT
is accepted instead of conventional nuclear medical imaging. [8]

Q7) a) Explain Medical thermography and the benefits of thermal imaging.[8]
b) Explain the principle of PET imaging system. Why Nal crystal is

popular in nuclear imaging. Which component of PET system makes
it costlier system? [8]

Q8) a) Draw and explain block diagram of infrared imaging. [8]
b) Explain the basic principle of MR imaging. Enlist advantages of MRI

techniques. [8]
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SECTION - I

Q1) a) Explain soft tissue and Hard tissue with suitable illustration. Explain
engineering properties of hard tissue. [8]

b) Explain various elastic models applicable to soft tissue and hard tissue.
Draw suitable diagram to illustrate. [9]

c) Enlist and Explain applications of study of human Biomechanics. [8]

Q2) a) Explain material bio compatibility and List bio compatible materials
used widely in treating human illnesses. Illustrate your answer with
suitable application. [8]

b) Explain various non metallic materials used as bio compatible materials
with its Advantages and application. [9]

c) Explain use of ceramics as replacement components /artificial fixation
devices. [8]
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Q3) a) Explain bone cement, PMMA. Explain its advantage as biomaterial.
[8]

b) Explain silicon rubber, UHMWPE, ultra high molecular weight poly
ethylene as biocompatible material. [9]

c) Explain properties of stainless steel, cobalt base alloys, Titanium base
alloys when used as prosthesis material. [8]

SECTION - II

Q4) a) Explain in brief anisotropy, transverse isotropy, orthotropy for bone
tissue. [9]

b) Explain geometry of the articulating joint for ankle joint, Knee joint,
Hip joint.Show joint forces acting on each. [9]

c) Explain device to measure wear of cartilage on cartilage material. [7]

Q5) a) Explain the term gait analysis. [8]

b) Enlist and explain various measurement techniques for body motion.
[9]

c) How gait analysis helps in various applications of Biomechanics study.
[8]

Q6) a) What are the fundamental design consideration for engineering design
of prosthesis. [8]

b) Explain step by step structural design cycle of a fixation device in
biological environment. [9]

c) What is the classification of prosthetics devices.enlist prosthetics widely
used and the situations in which they are required to be used. [8]
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[4760] - 531
M.E. (Polymer)

TRANSPORT PHENOMENA IN POLYMERS
(2008 Pattern) (Elective - I)

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

1) Answer any 5 questions from the following.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables, slide rule, electronic pocket calculator is allowed.
4) Assume Suitable data, if necessary.

P4723

Q1) a) What is vector? Define any vector which is often used in Polymer
Industries and indicate its significances. [6]

b) Define Cartesian tensor and represent it mathematically. [6]

c) Explain Curl of vector field with help of suitable mathematical expression
and its usage in Transport Phenomena. [8]

Q2) a) With help of neat diagram represent all the body and surface forces
important for Polymer flow. [6]

b) Correlate Stress and Strain of the polymeric materials with help of neat
diagram. Provide a mathematical expression correlating stress with strain.

[8]

c) Discuss the Cauchy’s principles and its usage in polymer deformation.[6]

Q3) a) Derive the necessary expression for velocity profile of non-Newtonian
fluids flowing through circular cross-section. [8]

b) Discuss with applicable diagram the dimensionless velocity profile for
power law non-Newtonian fluids through a pipe. [4]

c) Discuss the power correlation in mixing for a non-Newtonian fluid. [8]

P.T.O.
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Q4) a) With help of neat diagram explain stress vector and provide necessary
mathematical background. [6]

b) Discuss the similarity between Heat Transfer, Mass Transfer and
Momentum Transfer. [8]

c) What are Analogies? Write a detailed note on benefits and usability of
Analogies. [6]

Q5) a) Draw a neat diagram of flow between cylinders with viscous heat
generation and obtain the mathematical expression. [8]

b) Derive the necessary expression of permeability for diffusion in polymeric
film. [6]

c) Write a short note on controlled release through polymeric film and its
practical applications. [6]

Q6) a) Estimate the rate at which gas bubbles of gas A are absorbed by the
liquid B as the gas bubbles rise at their terminal velocity vt through a
clean and quiescent liquid. [6]

b) Discuss the principle of operation of Ion-Exchange Resin. Explain and
elaborate the multi-component mass transfer through polymeric
membranes in this context. [8]

c) A polyethylene film of 0.32 mm thick is being considered for used in
packaging pharmaceutical product at 20°C. If the partial pressure of
oxygen outside the package is 0.18 atm and inside it is 0.02 atm. Calculate
the diffusional flux of oxygen at steady state. Assume that the resistances
to diffusion outside and inside of the film are negligible compared to the
resistance of the film.
Data provided: Diffusivity = 0.8 × 10–10 m2/s and solubility is 0.052 m3

solute / (m3 solid. atm). [6]

Q7) a) Show that dispersivity for laminar flow in a parallel-plate channel with
plate spacing 2H can be represented by the following equation: (symbols
have their usual significances. [8]

22 21 1
210 105

K Pe UH
D D

⎛ ⎞= + = + ⎜ ⎟
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b) Obtain the expression of velocity for turbulent flow near the wall. Draw a
neat sketch of the process and label it properly. [8]

c) Explain the importance of viscous dissipation in polymer processing.[4]

Q8) a) Suppose that a small water droplet is suspended in a stream of dry
nitrogen at ambient temperature and moderate pressure. Obtain the
mathematical expression representing the time required by the droplet to
evaporate completely. Consider the temperature and composition of bulk
gas is provided. [10]

b) What are the different Models for diffusion through polymer films
containing impermeable domains of various shapes. Provide the
mathematical expressions as well as the physical significances. [10]
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[4760] - 533
M.E. (Polymer Engineering)

POLYMER  RHEOLOGY
(2008 Pattern) (Elective - II(a))

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

1) Question number 1 & 5 are compulsory. Out of the remaining attempt 2
questions from Section -I & 2 questions from Section - II.

2) Draw neat diagrams wherever necessary.
3) Numbers to the right indicate full marks.
4) Assume suitable data, if necessary.
5) Use of logarithmic table, electronic pocket calculators is allowed.

P4376

SECTION - I

Q1) a) Explain in detail with one case study Viscous and Elastic Effect in Polymer
Melts. [10]

b) Explain with neat diagram Creep and Stress Relaxation. [5]

c) Discuss in detail Time dependent Fluids. [5]

Q2) Explain in detail Analysis of Flow through Annulus by using Power Law and
Ellis Model. [15]

Q3) a) Explain in detail Normal Stresses and Weissenburg effect. [10]

b) Write a note on Tensor. [5]

Q4) a) Explain Ryan Johnson criteria. [6]

b) Explain Rheological models for extensional viscosity. [9]

P.T.O.
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Q5) a) Explain in detail Analysis of Flow through parallel plates by using Power
Law. [6]

b) Explain in detail Boltzmann Principle of Superposition. [9]

SECTION - II

Q6) Explain in detail Maxwell and Vigot-Kelvin Model. [20]

Q7) a) Explain in detail different theories of glass transition. [9]

b) Write a note on WLF Equation. [6]

Q8) a) Explain with neat diagram, principle, working of any two Rheometers.[10]

b) Explain in detail Effect of fillers on rheological behaviour of polymer
melts. [5]

Q9) Write a short note. [15]

a) Rheology of polymer Blends

b) Rheology of Extrusion

Q10)a) Explain any four parameters influencing polymer rheology. [8]

b) Write a note “Rheology of phase separated block & graft copolymers”.
[7]
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SECTION - I

Q1) a) Explain in detail Flory-Huggins theory. [15]

b) Explain the term Theta solvent. [5]

Q2) a) Discuss the term Molecular configuration in solutions. [7]

b) Explain Light Scattering Measurement of solution properties. [8]

Q3) a) Explain significance of Electric properties. [6]

b) Write a note on Mechanical Properties Analysis. [9]

Q4) a) Explain suitable technique to measure thermal relaxations. [8]

b) Explain any one method to study surface properties. [7]

Q5) a) Write a note on "DSC and its applications". [8]

b) Explain in detail TGA with one example. [7]

SEAT No. :
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SECTION - II

Q6) Explain in detail any one method to measure molecular weight and its
distribution [20]

Q7) a) Explain anyone method to measure dielectric properties. [7]

b) Explain conductivity measurements of polymers. [8]

Q8) a) Explain X-ray studies of polymers. [7]

b) Explain in detail working of UV spectroscopy. [8]

Q9) Write a short note: [15]

a) Shear flow and Elongational flow

b) Stress Relaxation

Q10)a) Explain in detail different parameters influencing rheological Properties
of polymers. [7]

b) Write a note on Optical Microscopy. [8]
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SECTION - I

Q1) a) Explain FRPC(fiber reinforced polymer composite) and its constituent
structure and materials. [8]

b) What do you understand by Piezoelectric material and its applications.
[5]

c) What is direct and converse effect. [4]

d) Explain classification of materials used in FRC and situations where
these class of materials are advantageous. [8]

Q2) a) Explain elasticity model for composite material. [8]

b) Explain orthotropic, anisotropy of composite material. [8]

c) Write compliance and stiffness matrices for plane stress and
axisymmetric condition, for cross ply laminate material. [9]

Q3) a) Explain theories of failure applicable for FRC. [12]

b) Explain stress strain behavior of FRC. [13]
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SECTION - II

Q4) a) Obtain Naviers equation for orthotropic laminate with two opposite
side simply supported. [9]

b) Explain and sketch : [16]

i) Orthotropic, Anisotropic laminate.

ii) Symmetric, balanced laminate.

iii) Antisymmetric and cross ply laminate.

Q5) a) Explain factors affecting mechanical properties of composite laminate.
[10]

b) Find coefficient of thermal expansion for a 90 degree orthotropic
laminate. [15]

E1 = 60 GPa, E2 = 14 Gpa, E3 = 14 GPA

μ
12

 = 0.29   = μ
21

α
1
 = 0.9*10–6 /cº, α

2
 = 27*10–6 /cº

Q6) a) Explain manufacturing of composite sketch important details. [8]

b) List tests carried out for determination of properties of composite. [9]

c) State advances in technology for high performance of composites. [8]
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Total No. of Questions : 6]

[Total No. of Pages : 2
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1) Answer any 2 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) All questions carry equal marks.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

P3928

SECTION - I

Q1) a) Derive Saint Venant’s strain compatibility conditions for 3D elasticity
problem. [10]

b) Derive the strain displacement relationship for 3D elasticity problem.
[10]

c) Explain in brief plane stress and plane strain problems. [5]

Q2) a) Explain in brief Tresca’s and Von-Mises-Hencky’s yield criteria. [10]
b) Explain uniqueness and stability postulates. [10]
c) Let us consider that a metal with a yield stress of 280 MPa is subjected

to a stress state with principal stresses of 300 MPa, 200 MPa and 50
MPa. Will the metal yield based on the Tresca yield criterion? [5]

Q3) a) Explain The von-Mises yield criterion. [10]
b) A thick cylinder of internal radius 15 cm and external radius 25 cm is

subjected to an internal pressure ‘p’ MPa. If the yield stress for the
cylinder material is 220 N/mm2, determine (i) the pressure at which the
cylinder will start yielding just at the inner radius (ii) the stresses when
the cylinder has a plastic front radius of 20 cm. Assume Von-Mises
yield condition and state of plane strain. [15]

SEAT No. :
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SECTION - II

Q4) a) When a plasticity model is said to be isotropic hardening? Explain
with example. [10]

b) Explain the successive stages in the plastic yielding of rectangular beams
[10]

c) Explain in brief Prager’s and Zieglerl’s kinematic hardening model.
[5]

Q5) a) Derive the equations of radial (σ
r
) and transverse (σθ) stresses for the

section of wide plate subjected moments at the ends. [15]

b) Explain the theorems of limit analysis. [10]

Q6) a) Explain various types of elements used in the finite element method
with applications. [10]

b) Explain incremental methods of determining limit load. [15]
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Total No. of Questions : 6]                        SEAT No. :

[4760] - 551
M.E. (Printing Engineering)
DIGITAL PRINTING

(2008 Pattern) (Elective - II)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full makrs.

P4728 [Total No. of Pages : 1

Q1) Specify Digital Image Resolution? Explain digital resolutions as per print
processes. [18]

OR
Explain Binary coding of Bitmaps.

Q2) Evaluate File formats for Large format printing. [16]
OR

Explain Image compression in detail.

Q3) Explain sensing devices design in detail. [16]
OR

Explain structure of CMOS sensors in detail.

Q4) Explain Rip systems for Laser printing systems. [18]
OR

Describe Thermal Printing and applications.

Q5) Explain Applications of variable data printing. [16]
OR

Expain POD system and applications in detail.

Q6) Describe and discuss Future trends in digital printing. [16]
OR

Explain Role of digital imaging and printing for E publishing.
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[4760]-554
 M.E. (Printing Engineering & Graphic Communication)

PRINT MEDIA COMMUNICATION
 (2008 Pattern) (Semester - II)
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SECTION - I

Q1) a) What are the technical skills used for designing surfaces with various
methods? [15]

b) Name the soft wares used in surface designing. [10]

Q2) a) Explain various skills used in creating designs for substrates like paper,
board, glass and plastics. [20]

b) What is human vision system. [5]

Q3) What are the tools used for solving problems in the field of creative media
production? [25]

SEAT No. :
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SECTION - II

Q4) a) What is D.T.P? Explain in detail. [13]

b) Design a book for primary school children explaining numbers. [12]

Q5) a) Design a sport page for IPL Matches. [13]

b) How inside pages of news paper are designed? [12]

Q6) a) What are the standard format of news Paper design? [13]

b) What is typographic make up? How it is solved by using software?[12]
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SECTION - I
Q1) a) A beam of uniform rectangular corss-section is to be cut from a log

having a circular corss-section of diameter 2a. The beam has to be
used as a cantilever beam (the length is fixed) to carry a concentrated
load at the free end. Find the dimensions of the beam that correspond
to the maximum tensile (bending) stress carrying capacity. [13]

b) State six structural engineering applications of optimization. [12]

Q2) a) Solve the following LP problems by the revised simplex method.[13]
Minimize f = 5x

1
 + 2x

2
 + 5x

3
 – 3x

4

Subject to       2x
1
 + x

2
 – x

3
 = 6

                    3x1 + 8x3 + x4 = 7

                               x
i
>=0,i = 1 to 4

b) Explain revised simplex method, Duality in linear programming,
Decomposition principle, and Post-optimality analysis in Linear
Programming. [12]

Q3) a) Find the minimum of f = λ5–5λ3–20λ + 5 by the cubic Interpolation
method. [13]

b) Minimize the function using the golden section method with n=6.[12]
f (x) = 0.65 – [0.75 / (1 + x2)] – 0.65 × tan–1 (1/x)

SEAT No. :
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SECTION - II

Q4) a) Show that the Newton's method finds the minimum of a Quadratic
function in one iteration, [10]

F(X) = ½XT[A]X + BT X + C

b) Explain [15]

i) Indirect search method and Direct search method,

ii) Random search method and Steepest Descent (Cauchy) method

iii) Univariate and pattern search method,

Q5) a) Design the cantilever beam with X
1
 width, X

2
 depth and point load P

at the end of beam, formulate the problem of determining the cross-
sectional dimensions of the cantilever beam for minimum weight. The
maximum permissible bending stress is σ

y
. [12]

b) Minimize the interior penalty function [13]

f (x
1
,x

2
) = 1/3 (x

1
 + 1)3 + x

2

Subject to g1 (x
1
, x

2
) = – x

2 
+ 1 <=0

                g2 (x1, x2) = –x2  ≤= 0

Q6) a) Explain with suitable sketch and examples Selection operator, Crossover
Operator and mutation Operator in Genetic Algorithms. [12]

b) Differentiate biological neural network and artificial neural network?[6]

c) What are the activation functions in artifical neural networks? [7]
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SECTION - I

Q1) a) Explain the finishing process for a product. [15]

b) State the ways of protecting a brand product in a package. [10]

Q2) a) Explain the converting process used for publication. [15]

b) Explain in detail Coating process. [10]

Q3) a) Explain along with diagram Wet Lamination technique. [15]

b) Explain along with diagram Hot-Melt Lamination technique. [10]

SECTION - II

Q4) a) Explain in detail extrusion process. [15]

b) Explain in detail shrink wrapping. [10]
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Q5) a) Explain in detail Bag-in-Box for solid products. [15]

b) Explain the role of PET bottles in packaging. [10]

Q6) a) Explain the techniques used to increase the shelf life of milk product.
[15]

b) Explain in detail Boil-in-Bag packaging. [10]
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SECTION - I

Q1) a) Explain in detail solvent based inks for gravure process. [15]

b) Explain in detail water based inks for flexo process. [10]

Q2) a) Explain the characteristics of resins in flexography inks. [15]

b) Explain in detail rheology property of flexo ink. [10]

Q3) a) Explain the rheology of Vinyl inks. [15]

b) Explain the role of additives on gravure print quality. [10]

SECTION –  II

Q4) a) Explain the role of plasticizers in Offset inks. [10]

b) Mention the properties of colorant in offset inks. [15]
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Q5) a) Solid% of ink has an impact on print quality. Explain. [10]

b) Explain the process of shade matching. [15]

Q6) a) Explain the impact of press parameters on dot fidelity. [15]

b) Explain the relation between cell geometry and ink transfer. [10]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 63
M.E. (Civil) (Environmental Engineering)

OCCUPATIONAL SAFETY & HEALTH
(2008 & 2010 Pattern) (Elective - 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.

P4294

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

health? Explain. [8]
b) What are the issues that are typically included in the arrangements section

of a health and safety policy document? [8]

Q2) a) What is heat stress? What are the effects of heat stress on human body?
[8]

b) Explain stepwise recognizing, assessment and controlling of occupational
hazards. [8]

Q3) a) How to control hazards in sugar industry? [8]
b) Explain Human error and fault tree analysis. [8]

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

P.T.O.

SEAT No. :



[4760] - 63 2

SECTION - II

Q5) a) Explain fire development and its severity. [8]

b) What are the product safety measures in an industry? Explain. [8]

Q6) a) What are the possibilities of an accident in steel industries? How to
tackle the same? [8]

b) Discuss investigation methods & different models with respect to
accidents in an industrial working environment. [8]

Q7) a) How to mitigate health problems in steel industry? [8]

b) What are the health problems in Pharmaceutical industries? [8]

Q8) Write short notes on following. [18]

a) Personal safety equipment.

b) Types of fires.

c) Fire prevention.



P.T.O.

SECTION - I
Q1) Discuss any one process from the major biological treatment processes that

used in wastewater treatment.

Q2) Explain in detail the bacterial growth patterns in Batch Reactor.

Q3) The following taste results were obtained for a wastewater sample taken at the
headworks to a wastewater treatment plant. All of the test water performed
using a sample size of 50 ml. Determine the concentration of total solids, total
volatile solids, suspended solids, volatile suspended solids, total dissolved
solids and total volatile dissolved solids. The sample used in the solids analysis
were all either evaporated, dried, or ignited to constant to constant weight.
The results are
a) Tare mass of evaporating dish = 53.5433 gm
b) Mass of evaporating dish + residue after evaporation at 105°C= 53.5794 gm
c) Mass of evaporating dish + residue after ignition at 550°C= 53.5625 gm
d) Tare mass of filter paper after drying at 105°C= 1.5433 gm
e) Mass of filter paper and residue after drying at 105°C= 1.5554gm
f) Mass of filter paper and residue after ignition at 550°C= 1 .5476 gm

Q4) Discuss in detail about flow equalization.

Total No. of Questions : 8]                        SEAT No. :

[Total No. of Pages : 2
[4760] - 64

M.E. (Civil - Environmental Engg.) (Semester - I)
PRINCIPLES  AND  DESIGN OF BIOLOGICAL  TREATMENT SYSTEM

(2008 Pattern) (Elective - II(B))
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any 3 questions from Section 1 and Section II.
2) Your answers will be valued as a whole.
3) Assume suitable data, if necessary.
4) Use of electronic pocket calculator and steam table is allowed.

P3765



2

SECTION - II

Q5) With suitable figures/sketches explain in detail Sequencing Batch Reactor
process in Activate Sludge Process.

Q6) Draw and discuss the typical trickling filter process flow diagrams along with
all the necessary legends.

Q7) Discuss in details the sludge digestion theory and principles.

Q8) With suitable example explain what is capacity building.

[4760] - 64
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1) Answer any 3 questions from each section.
2) Figures to the right indicate full marks..
3) Assume suitable data if necessary clearly mentioning the same.
4) Use of non-programmable scientific calculator is allowed.

P3931

SECTION - I

Q1) a) Explain with a neat sketch : Aquifer classification based upon the
hydraulic conductivity of the media. [8]

b) Distinguish between ground surface contours and water table contours.
Explain how water table contours are prepared and state their uses.[8]

Q2) a) What are flow nets? Explain with suitable example any one method of
constructing flow nets. [8]

b) How dispersion studies are helpful in understanding the GW flow.[8]

Q3) a) Explain with reference to urban area, how contamination of GW can
be reduced by adopting proper wastewater management practices? [8]

b) Derive equations for steady state conditions involving uniform
Recharge. [8]

Q4) a) Explain with a neat sketch: Well Interference. What is its effect on
drawdown? [8]

b) An organic waste with very high pollution strength, has contaminated
a GW aquifer Explain in detail the method to be adopted for recovering
this aquifer. [10]

SEAT No. :
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SECTION - II

Q5) a) Explain how the rock forms affect the GW availability wrt various
rock types. [8]

b) Explain Tri-linear diagram for representing analyses of GW Quality.[8]

Q6) a) What is sea water intrusion? Explain Ghyben - Herzberg relation wrt
confined aquifers. [10]

b) Explain in detail relation between dispersion and GW hydrology. [6]

Q7) a) Explain the importance of Physico-chemical and biological analysis
of GW. [8]

b) Explain underground travel phenomenon of GW contamination. [8]

Q8) a) Explain in detail, the role of social media and public participation in
enhancing GW potential in an area. [10]

b) Explain the dispersion analysis of contaminant transport in fractured
rock. [8]

����



SECTION - I

Q1) a) List down the communicable diseases and their mode of transmission.
[8]

b) Which micro-organisms are responsible for communicable diseases?
What are the methods of communication? [8]

Q2) a) Describe in detail methods adopted to control Plague. [8]

b) Explain the natural and chemical factors of diseases control methods.
[8]

Q3) a) “Food establishments must have an effective fly control program.”
Justify. [8]

b) How will you achieve sanitation in case of Schools? [8]
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Q4) Write short notes on : [18]

a) Insecticide

b) Epidemiology

c) Heat Stress

SECTION - II

Q5) a) Explain in detail “Industrial Plant Sanitation.” [8]

b) Write down only the list of workplace Environmental ISO 14000
standards. [8]

Q6) a) Discuss in detail the various problems associated with Rural Sanitation.
[8]

b) What do you understand by Low cost excreta disposal system? Explain.
[8]

Q7) a) Explain any one case study on sanitation. [8]

b) What are the occupational hazards in industry? Explain. [8]

Q8) Write short notes on : [18]

a) Noise control measures in industry.

b) Problems of water supply in rural area.

���



SECTION - I

Q1) a) Explain the important provisions made in Occupational Safety and
Health Act. [8]

b) Comment in detail on occupational safety and health administration.
[8]

Q2) a) What is a need of ergonomics program? Explain. [8]

b) What are the measures for preventing ergonomics hazards? Explain.
[8]

Q3) a) How to control hazard in manufacturing & processing industries. [8]

b) Explain Human error and fault tree analysis. [8]
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Q4) Write short notes on following : [18]

a) OHSHAS 18001 Health & Safety Standards

b) Task analysis

SECTION - II

Q5) a) Explain fire development and its severity. [8]

b) What are the types of fire? Explain any two. [8]

Q6) a) What is heat stress? What are the health effects of heat stress? How to
prevent it? [8]

b) List down the causes of accidents in Chemical industry & what are the
remedial measures will you take to avoid further accidents? [8]

Q7) a) What are the health problems in textile industries? [8]

b) Which occupational health and safety considerations are required in
waste water treatment plants? Explain. [8]

Q8) Write short notes on following: [18]

a) Product safety.

b) Extinguishing fire.

c) Investigation methods of accidents.
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P.T.O.

SECTION - I
Q1) a) Discuss the principles of photogrammetry and its applications in water

resources. [5]
b) Write an essay on Fundamentals of Remote Sensing System. [5]
c) Write a note on Electromagnetic Spectrum. [3]

Q2) a) State and Explain the Displacement Law. [4]

b) Discuss in detail the interaction of EMR with ‘Atmosphere’ [4]

c) Describe the stages of Remote Sensing with neat sketch. [3]

Q3) a) Discuss the important advantages of vertical and oblique aerial
photographs. [3]

b) State the elements of image interpretation in short. [5]
c) What are FCC images? Write its advantages. [5]

Q4) a) Discuss various characters of IR images. [3]
b) Discuss the ORTHO rectification method. [5]
c) Write a note on Concept of Analog and Digital System. [5]

Total No. of Questions : 8]                        SEAT No. :

[Total No. of Pages : 2
[4760] - 83

M.E. (Civil) (Water Resource and Environmental Engineering)
REMOTE  SENSING  AND GEOGRAPHICAL INFORMATION

SYSTEM  FOR  WATER  RESOURCES  MANAGEMENT
(2008 Pattern) (Elective - II)

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

1) Answers to the two sections should be written in separate answer books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.
6) All Questions are Compulsory.

P3774



2

SECTION - II

Q5) a) Describe in brief Geographical information System (GIS). [5]

b) Write in brief the Components of GIS. [5]

c) Discuss in short buffering. [3]

Q6) a) What are Map Projections? [4]

b) Write a note on Raster Data Structure. [4]

c) Describe Supervised and unsupervised classification. [3]

Q7) a) Describe Spatial and Attribute Database. [3]

b) Discuss Errors in GIS [5]

c) Write an essay on Data collection and input processing in G.I.S. [5]

Q8) a) Explain RS application in Open Canal Conduit with flow chart. [3]

b) Write is short the software’s used in GIS for Water Resources. [5]

c) Explain in brief 'DEM'. [5]

[4760] - 83
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1) Solve Q.1 or Q.2, Q.3 or Q4, Q.5 or Q.6 from Section - I.
2) Solve Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12 from Section - II.
3) Answer any 3 questions from each section.
4) Answers to the two sections should be written in separate books.
5) Neat diagrams must be drawn wherever necessary.
6) Figures to the right indicate full marks.
7) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

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

P3933

SECTION - I

Q1) a) Enumerate various forces acting on gravity dam. Give the expression
for each of them. [4]

b) A gravity dam is 10 m high. It has a top width of 1m and base width
9m. the front face is vertical. Assume that the weight of concrete is
2400 kg/m3 and the water is stored upto the top of the dam. Take
density of water as 1000 kg/m3. [10]
Find i) Stability against overturning.

ii) Compressive stresses and principal stresses at the toe and
heel of the dam.

iii) Shear stress at the toe and heel of the dam.

Consider only self weight of dam and water pressure.

c) A solid gravity dam is to be constructed with concrete (1:2:4). Find
out the height up to which the dam may be considered as a low dam.
Draw a neat section of the low dam for this height. [4]

OR

SEAT No. :

������



�������	
 �


Q2) a) Write short note on earthquake pressure in gravity dams. Explain in
detail effect of horizontal and vertical acceleration. [8]

b) Explain elementary profile of gravity dam with neat sketch. Also discuss
the stress intensities in elementary profile.  [6]

c) What are the different methods of stability analysis of gravity dam?
Explain analytical method in detail. [4]

Q3) a) What are salient features of an arch dam and different types of arch
dam? Derive an equation for best central angle of arch dam. [10]

b) Explain the design criteria for arch dam? [6]

OR

Q4) a) What are the different methods of design of an arch dam? Explain thin
cylinder theory in detail. [10]

b) What are the various forces acting on arch dam? [6]

Q5) a) What are the various causes of failures of earthen dam? Draw neat
sketches. [8]

b) A homogeneous earth dam has a section as shown in fig. -1. It is
provided with a horizontal filter 20 m long on the D/S side. Draw the
base parabola and indicate the adjustments required to obtain phreatic
line form it. [8]

OR



�������	
 ��

Q6) a) Calculate the seepage per meter length through the body of the
dam section shown in fig.-2. Assume coefficient of permeability
K = 8 × 10–4 cm/sec. [8]

b) Draw a cross-section of an earth dam with the following data : [8]
R.L. of natural surface at site = 100.00 m
R.L. of F.R.L. = 118.30 m
R.L. of H.F.L. = 121.30 m Slope of saturation line 4:1. Assume other data.

 SECTION - II

Q7) a) Explain the various types of rockfill dams and draw the sketches for
each of them. [10]

b) What are the various methods of construction of rockfill dams? Explain
any one in detail. [8]

OR

Q8) a) Explain the concept and design of Buttress dam. Also discuss the merits
and demerits of buttress dam over gravity dam. [10]

b) Draw plan and an elevation of a flat slab deck type buttress dam and
describe the important features of the same. [8]

Q9) a) Design an Ogee shape gated spiliway for the following data: [10]
i) Maximum design flood = 1200 cumec.
ii) Average river bed level = 0 m.
iii) R.L. of crest of spillway = 101.00 m.
iv) Slope of crest of spillway = 0.7H : IV.
v) Width of pier = 2.0 m
vi) Maximum allowable water level during flood = 105.00 m
Assume number of span as 7, clear way of each span as 10.0 m and
ka = 0.1, Kp = 0.01.

b) Explain energy dissipation arrangement for the following two cases:[6]
i) T. W. C. coincides H. J. C.
ii) T. W. C. always above H. J. C.
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OR

Q10)a) Describe Indian Standard practice for design of horizontal apron stilling
basin for a dam spillway. [8]

b) Describe the Creager’s method of designing profile of a overflow
spillway. [8]

Q11)a) Explain with neat sketches: [8]
i) Remiolds automatic gate
ii) Visvesvaraiya’s gate

b) What are the advantages of gated spillway. [8]

OR

Q12)a) Explain with neat sketches : [8]
i) Drum gate
ii) Stoney gate

b) What are sluices? What functions they serve? Describe Dharwar and
Belgam type briefly whit the help of sketches. [8]

����
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1) Answer any 3 questions from each section.
2) Figures to  the right indicate full marks.
3) Assume suitable data if necessary clearly mentioning the same.
4) Use of non-programmable scientific calculator is allowed.

P3934

SECTION - I

Q1) a) Discuss the pollution potential of construction projects with suitable
examples. With suitable reasons justify whether infrastructure projects
or real estate projects pollute more. [8]

b) Explain in detail, the need for harnessing energy sources. Explain the
importance of use of non conventional energy sources in civil
engineering field. [8]

Q2) a) Explain in detail nuclear power as a sustainable energy source. Comment
on atomic power projects in India. [8]

b) Enlist various non conventional energy sources. Explain their
advantages and disadvantages in detail. [8]

Q3) a) Explain the concept of green procurement and green contracts. How
different is a green contract from conventional civil engineering
contract? Explain the differences with suitable clauses and examples.[8]

b) Explain in detail various mechanisms of harnessing solar energy. Also
explain the importance of R&D in solar energy sector in India. [8]

Q4) a) Explain in detail energy requirement of India and need of finding
alternative sustainable energy sources. [9]

b) Explain what you understand by socio-environmental impact
assessment with an example of hill road construction in tribal areas.[9]
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SECTION - II

Q5) a) Biogas has huge potential in India. Explain this statement in detail.[8]
b) Explain in detail : environmental impacts of biomass. What are the

challenges in the same? [8]

Q6) a) Enlist and explain the roles and responsibilities of different organizations
in India related to environment and pollution control. Discuss their
jurisdiction details and the procedures involved for getting clearances
from these organizations. [8]

b) Enlist various environment protection acts in force in India. Explain
the salient features and penalty clauses involved in any two of these
acts. [8]

Q7) a) Explain in detail use of participatory approach for efficient use of energy
in India. Also explain the role played by industries in energy sector
through PPP. [8]

b) Explain importance of cogeneration plants in sugar industry. How
industries can get benefitted from such co-gen plants? Explain with a
suitable example. [8]

Q8) a) Write notes on (Any Two) : [10]
a) Sustainable construction.

b) Smart materials in Civil Engineering.

c) Participatory approach in Environmental field.

b) Explain in detail role played by industries through CSR for betterment
of environment. [8]
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 M.E. (Mechanical) (Heat Power)

ADVANCED THERMODYNAMICS
 (2008 Pattern) (Semester - I)
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SECTION - I

Q1) a) A rigid vessel of volume 0.3 m3 contains 10 kg of air at 27°C.
Determine the pressure exerted by the air, using :- [10]
i) perfect gas equation ii) Van der Waal's equation of state. Also find
the reduced temperature and pseudo reduced volume.

Given: T
c
 = 132.8K and Van der Waal's constants as

    a = 1.364 bar 
3

.

z

m

kg mole

⎛ ⎞
⎜ ⎟
⎝ ⎠

 and b = 0.0366 m3/kg.mole.

    pc = 37.7 bar

b) Write a note on Generalised compressibility chart? [6]

SEAT No. :
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Q2) a) In a steam turbine, steam at 8 bar, 250°C expands adiabatically with
negligible velocities at inlet and exit, to a pressure of 0.75bar, the
quality of steam being 0.95. Calculate the availability of entering and
leaving steam and the maximum work output. The temperature &
pressure of the surroundings are 25°C and 1 bar, respectively. [10]

b) Explain : [6]
i) Critical point

ii) Triple point

Q3) a) Derive the following relation where the notations carry usual meanings.
[12]

Hence show that

i) C
p
 > C

v
, and

ii) at absolute zero, C
p
 = C

v

Relation: 

2

.

(C C ) T .
Tp v

p T

v P

v

∂ ∂⎛ ⎞ ⎛ ⎞− = − ⎜ ⎟ ⎜ ⎟∂ ∂⎝ ⎠ ⎝ ⎠

b) Explain the law of degradation of energy. [4]

Q4) Write short notes on (any three): [18]
a) Helmholtz and Gibb's function.

b) Inversion curve.

c) Gibb's phase rule.

d) Maxwell relations.

SECTION - II

Q5) a) In the expression given below for the equilibrium constant K, 'v' stands
for a stoichiometric coefficient of a distinct component 'A'
(i,e. number of molecules of a substance 'A' which participate in the
reaction) and φ  is a function of temperature only [Molar Gibbs

function: ( 1 )g RT n pφ= + ]. Using 'Van't Hoff equilibrium box, derive

for the heat of reaction 'ΔH' at any desired temperature or within a
certain temperature range.

in 3 3 4 4 1 1 2 2( )k v v v vφ φ φ φ= − + − − [8]
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b) One cu meter of He at 1 bar & 25°C is mixed with one cu meter of N
2

at 1 bar & 25°C. For the mixture at same condition find. [8]

i) Mole fraction.

ii) Partial pressure.

iii) Mass fraction of components.

iv) Molar mass of mixture.

v) Gas constant of the mixture &

vi) Volume of the mixture.

Q6) a) "For non-pure crystals there will be some energy associated with the
imperfections". Explain with the help of the third law of
thermodynamics. [3]

b) What is a fugacity? Show that for an ideal gas dg ln .nRT d a= [5]

c) Hydrogen is burned with air at atmospheric pressure in an adiabatic
burner to produce a flame of 2000 K. Determine the percentage
theoretical air required assuming complete combustion, when the
hydrogen & air are supplied at 25°C. Use enthalpies given below.[8]

Enthalpy of formation (kJ/kmol) Sensible enthalpy at 2000 K
at the standard reference state of
25°C & 1 atm (Relative to standard reference state)

298

0 0( )kJ/kmolh h hΔ = −

2

2

2

0

0

0

( ) 241836 72698

( ) 0 59199

( ) 0 56141

f H O

f O

f N

h

h

h

= −

=

=

Q7) a) State the need of statistical Thermodynamics. [3]

b) Define microstate & macro-state. Discuss distribution law & ensemble
approaches. [5]
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c) Discuss Bose-Einstein distribution law and derive for B-E distribution
function.  [8]

Q8) a) State and derive the principle of Equipartition of energy. [10]

b) Compare Bose-Einstein and Fermi-Dirac statistics when four particles

are arranged in two energy levels. Three particles are at energy level 1�

having degeneracy g
1
 = 4 and one particle at energy level 2�  having

degeneracy g2 = 2.  [8]

���
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