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Total No. of Questions : 12]

[5059]-512
B.E. (Civil)

EARTHQUAKE ENGINEERING
(2012 Course) (Semester-I) (Elective-II) (401005-D) (ENDSEM)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:
1) Answer  Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10 and Q.11 or

Q.12.
2) Figures to the right indicate full marks.
3) IS 456, IS 1893, IS 13920 are allowed in the examination.
4) Neat diagrams must be drawn wherever necessary.
5) If necessary, assume suitable data and indicate clearly.
6) Use of electronic pocket calculator is allowed.

P2147 [Total No. of Pages : 3

SEAT No. :

Q1) a) Define: [3]

i) Soft Storey and Weak storey

ii) Epicenter

iii) Iso-seismal

b) Explain the causes and types of earthquake based on various parameters.
[3]

OR

Q2) a) Classify and describe different types of waves generated during
earthquake. [3]

b) What do you understand by Intensity of earthquake? Classify the
earthquake based on magnitude. [3]

Q3) What are different types of vibrations? Explain the concept of ‘Logarithmic
Decrement’. [6]

OR

P.T.O.
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Q4) a) Derive the equation of motion for a damped but free vibration of a SDOF
system. [3]

b) A vibratory system is defined by following parameters-

Mass = 3 kg, spring stiffness = 100 kN/m, and damping coefficient =
3 N.sec/m.

Determine:

i) Damping factor

ii) Natural frequency of damped vibrations. [3]

Q5) Explain the following (Any Two): [8]

a) Seismic Zoning.

b) Vertical irregularity in buildings.

c) Tectonic Features of India.

OR

Q6) A three storeyed symmetrical RC School building situated at Bhuj with the
following data.

a) Plan Dimensions: 7m × 7m,
b) Storey Height: 3.5m,
c) Total weight of beams/ storey = 130 kN,
d) Total weight of slab / storey = 250 kN,
e) Total weight of columns / storey = 50 kN,
f) Total weight of walls / storey = 530 kN,
g) Total Live Load = 130 kN. Additional weight on terrace floor is 655 kN.

The structure is resting on hard rock. Determine seismic weight of building
and hence find the total base shear and lateral loads at each floor levels
using seismic coefficient method. [8]

Q7) A 500 mm × 500 mm column is supported on isolated footing. The load
coming on the footing is 550 KN and a moment of 50 KN-m due to lateral
loads. The SBC of the soil is 150 kN/m2 using M25 grade of concrete and
steel of grade Fe 415, design the footing. [16]

OR
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Q8) a) Write types and effects of soil liquefaction. [4]

b) What are the different soil improvement techniques to reduce liquefaction?
[6]

c) What type of forces generated due to earthquake and explain its effect
on Foundation. [6]

Q9) a) What is disaster management? Explain various phases of disaster
management? [8]

b) What are the basic precaution to be followed in rescue operations. [8]

OR

Q10)a) What are the various methods available to control the lateral forces acting
on a structure? Explain in details. [8]

b) Define Active and Passive control. Write different types of the passive
control system and explain any one example. [8]

Q11)a) What is retrofitting of structures? Explain its need for the buildings? [8]

b) Explain any three retrofitting techniques used for traditional buildings.
[10]

OR

Q12)a) Explain the techniques used for strengthening RCC beams and Columns.
[8]

b) Define and explain the RCC Shear Wall and its behavior. [10]

•••••
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Total No. of Questions : 10]

[5059]-527
B.E.(Civil)

SUBSEA ENGINEERING
(2012 Course) (Semester - II) (Open Elective - IV)

Time : 3 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3, or Q.4, Q.5or Q.6, Q.7 or Q.8, Q.9 or Q.10.
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.

P2151 [Total No. of Pages : 2

SEAT No :

Q1) Explain subsea oil and non subsea oil extraction. engineering challenges faced
by each. [10]

OR

Q2) a) Sketch engineering components of subsea establishment for oil
exploration. [4]

b) Explain the over view of oil and gas industry. [6]

Q3) a) Explain role of Civil Engineer in sub sea oil establishment and exploration
process. [6]

b) Differentiate technical aspects of shallow and deep water oil exploration.[5]

OR

Q4) a) Explain relation between major components of subsea production system
with the help of suitable flow chart. [6]

b) State effect of shallow water and deep water oil exploration on production
system. [5]

Q5) a) Enlist subsea systems with purpose/function of each in oil exploration
process. [8]

b) Explain role of unmanned and manned intervention method for subsea
oil exploration. [7]

OR

P.T.O.



2[5059]-527

Q6) a) Explain forces acting on deep sea, and shallow subsea pipe line system.[9]

b) Explain ROV and its application in subsea engineering. [6]

Q7) a) Explain with suitable illustration economic decision in field development. 8]

b) Explain civil engineering risks at field development. [9]

OR

Q8) a) Classify foundations required at subsea establishments. [9]

b) State typical load considerations for subsea foundation design. [8]

Q9) a) Sketch, typical off shore trussed structures showing typical design loads
under consideration.  [9]

b) Discuss typical design options available for deep water pipe/riser design.
[8]

OR

Q10)a) Explain design steps, for pipe line under subsea to carry fluid. [9]

b) Explain the charismas tree and its functioning in subsea system. [8]

@ @ @
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1) Write Q.1 OR Q.2, Q.3 OR Q.4, Q.5 OR Q.6, Q.7 OR Q.8, Q.9 OR Q.10.

2) Figures to the right indicate full marks.

3) Assume suitable data, whenever necessary.

P1957

Q1) a) Explain the following terms in short: [6]
i) Boundary lubrication

ii) Extreme Pressure lubrication [EP]

iii) Reconditioning and Reprocessing of oil

b) Define friction and wear. List the minimum four means of wear
measurement techniques. [4]

OR

Q2) a) Compare the sliding and rolling contact bearings in terms of the
following : [6]
i) Magnitude of the load ii) Nature of the load

iii) Starting friction iv) Positional accuracy

v) Speed vi) Noise

b) Explain stick-slip motion and friction instabilities in short. [4]

Q3) a) State the laws of friction. [2]
b) What is hydrodynamic lubrication? List different types of

hydrodynamic thrust bearings and Explain in short, tilting pad thrust
bearing. [8]

OR
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Q4) a) What do you mean by ‘Summerfield number’? [2]
b) Following data is given for a 360° hydrodynamic bearing. [8]

i) Length to diameter ratio = 1
ii) Minimum film thickness variable = 0.3
iii) Journal diameter = 100 mm
iv) Diametral clearance = 100 μm
v) External load = 9000 N
vi) Journal speed = 1350 rpm
Find:
i) The viscosity of oil that need to be used and
ii) The coefficient of friction
Given is table for Dimensionless parameter for 360° Hydrodynamic
journal bearing

L

d

ho

C
 ∈    s

r
f

c
⎛ ⎞
⎜ ⎟⎝ ⎠

Qs

Q
Pmax

P

0.2 0.8 0.0446 1.70 0.842 3.195

1.0 0.4 0.6 0.121 3.22 0.680 2.409

0.6 0.4 0.264 5.79 0.497 2.066

Q5) a) Following data is given for the hydrostatic step bearing: [8]
• Thrust load = 450 KN
• Shaft speed = 720 rpm
• Shaft diameter = 500 mm
• Recess diameter = 250 mm
• Viscosity of the lubricant = 170 SUS
• Specific gravity of the lubricant = 0.86
• Specific heat of the lubricant = 1.76 KJ/Kg °C
• Oil film thickness = 0.16 mm
Calculate:
i) Supply Pressure
ii) Oil flow rate in liters per min [lpm]
iii) Frictional power loss
iv) Pumping power loss
v) The temperature rise in bearing
Assuming the total power loss in the bearing is converted into the
frictional heat.

b) Derive an expression for flow rate and pressure distribution in
hydrostatic step bearing. What are the assumptions made while deriving
the equation? [8]
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OR

Q6) a) Derive the expression for the pressure distribution, load carrying
capacity and time of approach for given instantaneous velocity of
approach and film thickness in case of rectangular plate approaching a
plane. [8]

b) A circular plate of diameter 150 mm is approaching a plane at a velocity
of 12.5 cm/s at the instant, oil-film thickness is 0.25 mm. The viscosity
of the oil is 0.035 Pa-s. Evaluate for squeeze film action. [8]
i) The maximum pressure

ii) Average pressure

iii) Load carrying capacity

iv) Time required to squeeze the oil film from 0.25 mm to 0.005 mm

Q7) a) Explain the stress distribution in Hertzian contacts with example of
any one condition for contact surfaces. [8]

b) State the merits, demerits and four applications of gas lubricated
bearings. [8]

OR

Q8) a) Explain the phenomenon of Elasto-Hydrodynamic lubrication and state
its applications. [8]

b) What do you mean by gas lubrication? Explain its requirements for
the successful operation of an aerodynamic bearing. [8]

Q9) a) Explain in detail the tribological behaviour of tyre-road interaction
and road grip. [10]

b) Classify the surface engineering process in detail. Also explain
electroplating process with neat sketch. [8]

OR

Q10)Write a note on following. [Any Three] : [18]
a) Surface coatings

b) Lubrication in Wire Drawing and Extrusion

c) Tribological interactions of wheel on rail road

d) Foil bearings

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

P2153 [Total No. of Pages : 6

SEAT No :

Q1) a) Explain the delta star method to determine reliability of bridge network.[4]

b) Accelerometers of 350 numbers were tested for 120 hours and the number
of failed accelerometers out of 350 accelerometers is tabulated as given
below. Find the hazard rate and reliability and tabulate the results.  [6]

Time interval (hrs.)     0-20 20-40 40-60 60-80 80-100  100-120

Number of failed

accelerometers 157 73 55 33 20 12

OR

Q2) a) Explain the term product liability and state the most common basic causes
of failures of engineering product. [4]

P.T.O.
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b) For the system shown in Fig.1, find the reliability of the system using conditional
probability approach. [6]

Q3) a) explain the difference between discrete distributions and continuous
distributions. Give two types of each distribution. [4]

b) A system consists of 4 subsystems in series. Each subsystem consists
of some number of modules. Determine the minimum acceptable failure
rates and reliabilities of various subsystems so as to have system reliability
of 0.96 for 40 hours mission time using : “AGREE” method of allocation.
The necessary information for subsystem is given below: [6]

Subsystem Number of modules Importance Operating time

    (in each subsystem) factor  (hours)

1 15 0.83 34

2 22 1.00 40

3 13 1.00 40

4 18 0.78 31

OR

Q4) a) What is reliability allocation? Write the advantages of reliability allocation
method. [4]

Fig. 1
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b) Calculate the reliability of the system shown in Fig.2. The number in each
block shows the reliability of each component. [6]

Q5) a) Explain availability and maintainability. Show that mean time to repair
(MTTR) is the reciprocal of repair rate, from the basic maintainability
equation. [8]

b) A robotic welding system has to be designed with a reliability value of
0.96 for 800 hours. Operational availability of robotic welding system is
required to be 0.89 over the same period of time. consider the mean
administrative and logistic time as 30% of mean time to repair Assuming
a constant hazard rate for failure and ignoring the preventive maintenance
downtime find the mean time to repair (MTTR), mean down time (MDT)
and inherent availability. [8]

OR

Q6) a) write down the salient points of costs of unreliability and built in -testing
(BIT) technique. [8]

b) It has been observed that a failure pattern of a fuel injectoer system
follows an exponential distribution with the probability of survival for
600 hours as 0.925. Obtain the inherent availability of the system over
the same period of time if maintainability of the whole system over the
same period of time is 0.82 Also, obtain the operational availability if
administrative and logistic time is 120 hrs. Assume that the repair time
follows an exponential distribution. [8]
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Q7) a) Write the names and meanings of symbols shown below and show its
application. [8]

b) An electric travelling crane is mounted as shown in the figure 3. The
operator gives the signal which is transmitted to the motor. The motor is
located in the trolley which lifts load through the rope and hook. Construct
a fault tree for the condition “load is not lifted” when operator gives
signal. Assuming the probability of failure for each element as 0.08, find
the reliability of the system. [10]

OR

Fig. 3
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Q8) a) Carry out the failure mode and effect analysis of a bolt used for clamping
an I.C. engine cylinder and head together. Tabulate any 4 probable failure
modes, causes and effects for bolt. [8]

b) Draw the fault tree diagram for the system configuration shown in the
Fig.4. Write minimum tie sets and find the reliability of the system from
the reliability of individual elements shown in figure, assuming them to
be independent. [10]

Q9) a) A machine shaft of 50 mm diameter is subjected to torsional mean stress
of 220 MPa  and standard deviation of 30 MPa. The shaft is made up of
medium cabon steel with a mean yield strength of 400 MPa and standard
deviation of 65MPa Assuming normal distribution, find the reliability of
the shaft with the help of data from the standard normal table given
below. How much is the central (average) factor of safety for the shaft?
If the average factor of safety is required to be 2.5, suggest the
modifications to be done. [8]

Z 2.47 2.48 2.49 2.50 2.51 2.52 2.53 2.54 2.55

Ø(Z) 0.9932 0.9934 0.9936 0.9938 0.9940 0.9941 0.9943 0.9944 0.9946
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b) Explain in detail about the need of data acquisition and the points to be
considered while doing it. [8]

OR

Q10)a) Failure data of 11 CFLs is given below. Use mean ranking and median
ranking method to find reliability of CFls and plot the graph between
failure time and reliability for both methods. [8]

CFL No. 1 2 3 4 5 6 7 8 9 10 11

Failure

time Hrs 340 294 567 431 142 265 389 530 456 78  684

b) Classify the different tests carried out for Reliability testing and explain
in brief about each type. [8]

@ @ @
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SECTION - I
Q1) What are the regulations and range of speed based on preferred number series.

[10]
OR

Q2) Explain with the schematic diagram design of Speed box with overlapping
speed steps. [10]

Q3) What is the modern technique in design of Machine Tool Structures. [10]
OR

Q4) With the schematic, explain the stress analysis of Bed. [10]

Q5) a) Discuss the operation of guideways under liquid friction condition. [5]
b) What  is stick-slip motion in slide-ways. Explain. [5]

OR
Q6) Explain the design criteria and calculations of any Hydrostatic slide-ways.[10]

SECTION - II

Q7) Explain the design procedure of rolling friction power screw. [12]

OR

Q8) a) Explain the methods of preloading of antifriction bearings. [6]

b) Explain the effect of machine tool compliance on machining accuracy.[6]

P.T.O.
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Q9) Explain the dynamic characteristics of the equivalent elastic system with the
sketches. [12]

OR

Q10)What is stability analysis? Explain its effect on the cutting process on machine
tools. [12]

Q11)a) Explain design considerations for SPM. [8]

b) Discuss the principle of self locking. [8]

OR

Q12)a) Explain PIV drive in brief. [8]

b) What are the aesthetic and ergonomics considerations applied to the
design of control members. [8]

@ @ @
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1) All questions are compulsory i.e. Solve Q.1 or Q. 2, Q.3 or Q.4, Q.5 or Q.6,
Q.7 or Q.8 and Q.9 or Q.l0.

2) Figures to the right indicate full marks.

3) Assume suitable data, if necessary.

4) Neat diagrams must be drawn wherever necessary.

P1959

Q1) a) Match the characteristics and/or application given on right hand side
with the appropriate advanced manufacturing processes given on left
hand side. [4]

Advanced Manufacturing Processes    Process characteristics and/or applications

i) Electromagnetic forming A) Only female die is needed

ii) Flow forming B) Magnetic pulse forming

iii) Electro Hydro forming C) Vacuum in the die is prerequisite

iv) Roll forming D) Capacitor bank

v) Shear spinning E) Pivoted pointer

vi) High energy rate forming F) Rollers with automated controlled
movements

vii) Explosive forming G) Hemispherical, hemi ellipsoidal
profile forming

viii) Spinning H) Flower design

b) State and explain the different parameters which affect the heat
generation during Friction stir welding (FSW). [6]

OR

SEAT No. :
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Q2) a) State whether the following statements are true or false : [4]

i) Rolling, forging, drawing, extrusion are the bulk deformation
processes wherein the work formed has a low surface area to
volume ratio.

ii) Hydroforming is generally referred to manufacturing of hollow
sections such as tubes and not applicable to from the planer surfaces
such as angles, channels and sheets.

iii) High Energy Rate Forming (HERF) process is not suitable to
form titanium and tungsten alloys under high strain rates.

iv) Flow stress is a critical parameter in metal forming process as it
specifies the force and power requirements for the machinery to
perform the process.

b) State the advantages in terms of metallurgical, environmental and
energy benefits of friction stir welding (four each). [6]

Q3) a) State the advantages and applications of shaped tube electrolytic
machining. [4]

b) Explain with a schematic the working principle of vacuum die casting
process. [6]

OR

Q4) a) State the working principle of electrolytic in-process dressing with a
neat sketch. [4]

b) State the advantages, limitations and applications of electrochemical
grinding process (four each). [6]

Q5) a) With a schematic describe the five sub-systems (components) of a
diamond turn machine tool. [8]

b) State different mechanisms which contribute in removal of material in
ultrasonic micromachining process (USMM)? Also, state the factors
which determine the type, size and hardness of abrasive particles during
USMM. Name the abrasive particles used for cutting tungsten carbide
and glass respectively when using USMM. [8]

OR
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Q6) a) With a schematic of micro-electro discharge machining set-up describe
the different peripherals of micro-EDM set-up. Also, state the
applications of micro-EDM process (four each). [8]

b) Using cause and effect diagram state the various process parameters
which affect the ultrasonic micromachining (USMM) process
performance? Also, describe the effect of process parameters on material
removal rate and tool wear when using USMM. [8]

Q7) a) What is additive manufacturing? Describe the different steps by which
a part or component is build using additive manufacturing process. [8]

b) With a schematic state the principle of powder bed fusion (PBF) additive
manufacturing process. Also, state the different fusion mechanisms
used in PBF process. [8]

OR

Q8) a) With a schematic explain the working principle and process steps of
extrusion based additive manufacturing process. [8]

b) With a schematic state the working principle of sheet lamination process.
Also, state various methods to manufacture a component using this
technique. [8]

Q9) a) Comment on importance of measuring techniques in micromachining.
Also, classify measuring systems used for dimensional measurements
and topographic inspection in micromachining. [6]

b) Explain with a neat sketch the working principle and applications of
Interference comparators. [6]

c) With a schematic describe the functions of various components of
Atomic force microscope (AFM). [6]

OR

Q10)Write short notes on following micro machining measuring instruments:
[18]

a) Surface profilers.
b) Laser-based diffraction technique.
c) Optical and electron microscopes.
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1) Answer Q.1 or Q.2, Q.3 or Q.4 Q.5or Q.6, Q.7 or Q. 8, Q.9 or Q. 10.
2) Figures to the right indicate full marks.
3) Use of scientific calculator is allowed.
4) Assume data wherever necessary and mention it.
5) Draw neat and suitable figures wherever necessary.

P1960

Q1) a) Discuss the present scenario of power generation in India. [4]
b) During trial on steam condenser following observations were recorded.

Condenser vacuum = 680 mm of Hg
Barometer reading = 764 mm of Hg
Mean condenser temp. = 36.2°C
Hot well temp. = 30 °C
Condensate formed per hour = 1780 Kg
Circulating cooling water inlet temp. = 20°C
Circulating cooling water outlet temp. = 32°C
Quantity of cooling water = 1250 Kg/min.
Determine i) condenser vacuum corrected to standard barometer ii) vacuum
efficiency iii) under cooling of condensate iv) condenser efficiency.

[6]

OR

Q2) a) From following data calculate cost of generation per unit delivered
from the power plant. [6]
Installed capacity of power plant = 200 Mw
Annual load factor = 0.4
Capital cost of power plant = Rs. 280 Lacks
Annual cost of fuel, Oil, Salaries & taxation = Rs. 60 Lacks
Interest & depreciation = 13%

b) With neat sketch explain ash handling system. [4]

SEAT No. :
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Q3) a) Write a note on Hydrograph and Flow duration curve. [4]

b) Explain with neat sketch CANDU reactor. Also state the merits and
demerits. [6]

OR

Q4) a) Discuss the site selection, advantages & disadvantages for Hydroelectric
Power Plant. [6]

b) Write a note on Nuclear waste disposal. [4]

Q5) a) Draw a typical layout of Diesel Power Station and Explain it. [6]

b) A Gas turbine unit has pressure ratio 6:1 & maximum cycle temperature
of 610°C. The isentropic efficiency of the compressor and turbine are
0.80 and 0.82 respectively. Calculate power output in kilowatts of an
electrical generator geared to the turbine when the air enters the
compressor at 15°C at the rate of 16 Kg/Sec. Also calculate thermal
efficiency and work ratio of the plant. Assume i) C

p
 = 1.005 Kj/Kg &

γ = 1.4 for compression processes ii) C
p
 = 1.11 Kj/Kg & γ = 1.333 for

expansion processes iii) C
p
 = 1.11 Kj/Kg for combustion processes.

[10]

OR

Q6) a) Discuss the selection of engine size, advantages & disadvantages of
Diesel engine power plant? [6]

b) In a Gas turbine the compressor takes in air at a temp. of 15°C and
compresses it to four times the initial pressure with an isentropic
efficiency of 82%. The air is then passed through heat exchanger heated
by turbine exhaust before reaching combustion chamber. In the heat
exchanger 78% of available heat is given to air. The maximum temp.
after constant pressure combustion is 600°C and efficiency of turbine
is 70%. Neglecting all losses except those mentioned and assuming
working fluid throughout the cycle to have characteristics of air. Find
the thermal efficiency of cycle. Assume : R=0.287 Kj/Kg.K and γ = 1.4
for air and constant specific heat throughout. [10]
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Q7) a) Write a note on

i) Challenges in commercialization of Non-Conventional Power
Plants. [5]

ii) Low & High Temperature Solar Power Plant. [5]
b) Explain single basin and double basin tidal power plant with neat

diagrams. [8]

OR

Q8) a) With neat sketch explain the working of a fuel cell and list out its
advantages over other nonconventional systems. [10]

b) Discuss the parameters to be consider for site selection of wind power
plant. [8]

Q9) a) State the various protective equipments and explain the working of
switch gear in power plant. [8]

b) Write a note on thermal pollution of water & its control. [4]

c) Write a note on Noise pollution by power plants. [4]

Q10)a) Draw the typical layout of electrical equipment & discuss the role of
control room. [8]

b) What are different methods used to control SO
2
 in the flue gases?

Explain any two. [8]
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1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.

P1961

Q1) a) Write the procedure for kinematic design of multispeed gear box for
machine tools. [6]

b) How the standard normal distribution curve differ than normal
distribution curve. [4]

OR

Q2) a) A machine tool requires six speed gear box. which having a 160 rpm
minimum and 1000 rpm maximum speed, when the motor shaft speed
is 1440 rpm. [4]

b) A particular type of rolling contact bearing has a normally distributed
time to failure with a mean of 10,000 hours and a standard deviation
of 750 h. If there are 100 such bearings fitted at a time, how many may
be expected to fail within the first 11000h? [6]

Z 0 1 2 3 4 5

1.3 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115

Q3) a) Give the advantages, disadvantages and applications of conveyors as
material handling equipment. [4]

b) A belt conveyor is to be designed to carry the bulk material at the
rate of 350 ton/hour with the following detail’s : weight density of
material = 16700 N/m3, Angle of repose = 15°, belt speed = 120 m/min,
material factor for plies k1 = 2.0, Belt tension and arc of contact factor
k2 = 70, No. of plies for the belt = 4, C = 0.075, S = 80 mm, determine
i) width of belt ii) diameter and length of drive pulley. [6]

SEAT No. :
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OR

Q4) a) Describe with neat sketch the procedure to calculate the power
requirement for belt conveyors. [4]

b) Following data refers to a horizontal belt conveyor used for
transporting iron ore-capacity of conveyor = 300×103 kg/hour, belt
speed = 180 m/minute, density of coal (ρ) = 7848 N/m3, Number of
plies for belt(Z

p
) = 3, material factor for plies (k

1
) = 2, Belt tension and

arc of contact factor for belt (k
2
) = 60, Electric motor speed = 1440

rpm, centre distance between snub pulleys, (d
1
) = 200m, centre distance

between drive and tail pulley (d
2
) = 240m. Pitch of carrying run idlers,

(t
c
) = 1m, Pitch of return run idlers (t

r
) = 2.5m. Surcharge factor =

0.0725 determine : [6]

i) Width of belt

ii) Reduction ratio of gear reducer

iii) The number of carrying and return run idlers.

Q5) a) i) What are the types of end closure for cylindrical pressure vessel?[4]

ii) What are the methods of prestressing the cylinder? [4]

b) i) Derive the Lame’s equation. Explain under what conditions it is
used? [5]

ii) An air receiver consisting of a 500 mm diameter cylinder closed
by hemi-spherical ends, is made of steel FeE 200 and the factor
of safety is 2.5. The operating pressure is limited to 3MPa. Treating
the receiver as a thin cylinder, calculate the thickness of the cylinder
wall and the hemispherical ends. Neglect the effect of welded
joints.  [5]

OR

Q6) a) The hydraulic cylinder 400 mm bore operates at a maximum pressure
of 5 N/mm2. The piston rod is connected to the load and the cylinder
to the frame through hinged joints. Design (1) cylinder (2) piston rod
(3) hinge pin. The allowable tensile stress for cast steel cylinder and
end cover is 80 MPa and for piston rod is 60 MPa. Take τ = 45 N/mm2

for hinge pin Draw the hydraulic cylinder with piston & piston rod.[8]
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b) i) A high pressure cylinder consists of a steel tube with inner and
outer diameters of 20 mm and 40 mm respectively. It is jacketed
by an  outer steel tube having an outer diameter of 60 mm. The tubes
are assembled by a shrinking process in such a way that maximum
principal stress induced in any tube is limited to 100 N/mm2.
Calculate the shrinkage pressure and original dimensions of the
tube E = 207 kN/mm2. [5]

ii) Explain with neat sketches the different types of formed heads
used as end closures in cylindrical pressure vessels. [5]

Q7) a) Explain the step by step procedure for designing of piston of IC engine.
[6]

b) Determine the dimension of the cross section of the connecting rod for
a diesel engine with following data : [10]

σ
c
 = 275 N/mm2

Cylinder bore = 100mm Maximum gas pressure = 4 MPa
Length of connecting rod = 350mm Factor of safety = 5

OR

Q8) a) Explain the step by step procedure for designing of crank pin of IC
engine. [6]

b) Cylinder of four stroke diesel engine has following specifications :
Cylinder bore = 145mm Factor of safety = 5
Cylinder material = FG200 Poisson’s ratio = 0.25
Maximum gas pressure = 3.5MPa Re boaring allowance = 3mm
Determine thickness of cylinder wall and calculate stresses in the cylinder
wall. [10]

Q9) a) Differentiate between adequate and optimum design. Also explain
different types of equations that are used in ‘Johnson’s method of
optimum design’. [6]

b) A tensile bar of length 450mm is subjected to constant tensile force of
4000N. If the factor safety is 1.5, design the bar diameter, using
Johnson’s method, with the objective of minimizing material weight
using optimum material from the list given in Table 1. [10]

Material Density Cost (c) Syt

(ρ)Kg/m2 Rs/Kg N/mm2

Steel 7800 28 400

Aluminium Alloy 2800 132 150

Titanium Alloy 4500 2200 800

Table 1
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OR

Q10)a) Write a short note on design for manufacturing and assembly. [6]

b) In lightweight equipment, a shaft is required to transmit 45KW power
at 480 RPM. Required stiffness of shaft is 90N-m/ Degree. Factor of
safety based on S

ys
 is 2.

Using max shear stress theory of failure design the shaft with the
objective of minimum weight by using optimum material from the list
given in Table 1 above. [10]

Assume G = 70000 N/mm2 for all materials.
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1) Figures to the right indicate full marks.

2) Draw neat figures wherever necessary.

3) Use of Scientific calculators is allowed.

P1962

Q1) a) Explain with neat sketch derivation of link transformation. [6]
b) Explain sensor selection criteria for robotic applications. [4]

OR

Q2) a) Classify Robots and explain any one Robot configuration in detail.[4]
b) Explain the steps involved in DH notation process. [6]

Q3) a) Explain with suitable examples velocity ellipse and ellipsoids. [6]
b) Explain the working principle of vision sensor with neat sketch. [4]

OR

Q4) a) Write a short note on : [6]
i) Jacobian

ii) Singularities

b) Explain with neat sketch the construction of servo grippers. [4]

Q5) a) Derive an expression for torque at joint for 2R manipulator. [10]
b) Explain with neat sketch mass and inertia of single link model. [6]

SEAT No. :

������



���������� 	


OR

Q6) a) Write down the steps involved in simulation of equations of motion
for serial manipulator [8]

b) Explain dynamic model requirements of a spatial manipulator. [8]

Q7) a) An actuated joint of six axis robot is to be rotated from 20 to 80 in 6
seconds. Determine linear ,quadratic and cubic trajectories for the joint.

[8]
b) Explain with neat sketch : [10]

i) Modelling of single joint

ii) Force control

OR

Q8) a) A spring mass system has m=2.2, b==7.5,k=3.5. If the gain in the
velocity control is 2.5 determine the control law to make the system
critically damped. Compare the behavior of the system without gains
by plotting the graph assuming x(0) and velocity (0)=l.2. [10]

b) Explain with neat sketch PID controller. [8]

Q9) a) Explain AI with reference to various applications. [8]
b) Explain in detail various image processing techniques. [8]

OR

Q10)a) Write a short note on [10]
i) Linear Kalman filter

ii) Sampling

b) Explain various techniques of AI. [8]
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1) Answers should be written in one answer book.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.

P1963

Q1) Explain briefly the productivity improvement techniques. [6]

OR

Q2) Write short note on : [6]
a) Organization chart
b) Delegation of Authority

Q3) Define method study. Explain procedure of method study. [7]

OR

Q4) Write short note on : [7]
a) Travel chart
b) String diagram

Q5) Write short notes on: (Any Two) [7]
a) Qualified worker.
b) Performance rating.
c) Work measurement.

OR

SEAT No. :
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Q6) Following are the element times of a machining operation. The
corresponding rating and relaxation allowances are given in table as below:

Element Observed Frequency Performance Relaxation
Time (Min) Rating Allowance (%)

1 0.15 1 100 12

2 0.12 1 90 15

3 0.08 1 75 11

4 10.00 1/50 80 11

5 6.00 1/55 90 13

Calculate normal time, standard time for this job. [7]

Q7) a) ABC Company uses exponential smoothing with α = 0.15 for estimating
a demand. Following table shows the demand for 6 months. The
forecast for June is 500 units. Estimate the forecast for December. [8]

Month Actual Demand Forecast

June 450 500

July 505

August 516

September 488

October 467

November 554

b) Explain briefly ABC analysis and VED analysis used in Industries.[8]

OR

Q8) a) Annual demand for an item is 5400 units, ordering cost is Rs 600 per
order, inventory carrying cost is 12% of average inventory. Determine
order size. [8]

Lot size Unit Price(Rs)

0-2300 12

2400-2999 10

3000 and above 8
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b) What is demand forecasting? Explain Moving Average Method for
demand forecasting. [8]

Q9) a) In a company for one product assembly line requires 7 different tasks.
Precedence information and task time is given below. If cycle time is 7
minutes find the minimum number of stations. Also calculate the line
efficiency and smoothness index. [9]

Task, t Task time, t Precedence
1 3 None
2 4 1
3 1 1
4 4 1
5 3 2
6 1 3 and 4
7 2 5 and 6

b) Write short note on : [8]
i) Selection criterion for material handling.
ii) Supply chain network.

OR

Q10)a) Define plant location and plant layout. What are various factors involved
in selection of site for good plant. [9]

b) Write short note on [8]
i) Material flow patterns
ii) Line balancing

Q11)a) Write short note on Depreciation and causes for depreciation. [8]
b) A Company has given following information [9]

Data Rs.

Sales 1,50,000/-

Variable Overheads 1,20,000/-

Gross Profit 60,000/-

Fixed Overheads 20,000/-

Net Profit 40,000/-

Determine-
i) P/V ratio
ii) BEP
iii) Net profit when sales are Rs. 4,00,000/-
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OR

Q12)a) What is importance of standard costing? Explain different elements of
costs. [8]

b) A factory producing only one item which it sells for Rs. 12.50 per unit
has fixed cost Rs. 60,000 and variable cost is Rs. 7.50 per unit. Find
out [9]

i) No. of units to be produced to break even

ii) No. of units to be produced to earn profit Rs. 12,000/-

iii) The profit if 25,000 units are produced and sold.
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1) Answer Q1 or Q2, Q3or Q4, Q5 or Q6, Q7or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary. Figures to the right side

indicate full marks.
3) Use of electronic pocket calculator is allowed.
4) Assume Suitable data if necessary.

P1964

Q1) a) Explain in detail the various flow models using an infinitesimal control
volume. [6]

b) Write three fundamental physical principles upon which fluid dynamics
is based on. [4]

OR

Q2) a) Explain any two possible errors in CFD analysis with examples. [4]
b) Write in detail with neat sketches [6]

i) hybrid grid
ii) multiblock grid
iii) body fitted grid
Explain the significance of each grid.

Q3) a) Derive the discretized form of the steady, one-dimensional, heat
conduction equation and show that [6]

2

2
0

T
k

x

∂ =
∂

can be expressed as

 
1 1

2

2
0

( )
i i iT T T

x
+ −+ − =

Δ
Explain the order of accuracy of above equation.

b) Differentiate implicit methods over explicit methods. [4]

SEAT No. :
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OR

Q4) a) Explain in detail Dirichlet and Neumann boundary conditions with
examples. Draw neat sketches. [4]

b) Consider one dimensional steady-state heat conduction in rectangular
horizontal fin as shown in Fig. 1 The rectangular fin is subjected to the
boundary conditions are shown in Fig.l. [6]

Above system results into following set of equations. Find the
temperature distribution (temperatures, T1 to T4) in the fin using TDMA
method.

1

2

3

4

2.25 1 1

1 2.25 1 0

1 2.25 1 0

2 2.25 0

T

T

T

T

− ⎡ ⎤⎡ ⎤ ⎡ ⎤
⎢ ⎥⎢ ⎥ ⎢ ⎥− − ⎢ ⎥⎢ ⎥ ⎢ ⎥=
⎢ ⎥⎢ ⎥ ⎢ ⎥− −
⎢ ⎥⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦⎣ ⎦

Q5) a) Show that for two dimensional convective-diffusive equation [10]

2 2

2 2
u v v

t x y x y

φ φ φ φ φ⎡ ⎤∂ ∂ ∂ ∂ ∂+ + = +⎢ ⎥∂ ∂ ∂ ∂ ∂⎣ ⎦

the CFL condition should be less than or equal to 0.5 for system to
remain stable,

b) Explain Lax-Wendroff Method? Derive an expression for Lax
Wendroff method and comment on the order of accuracy of the method.

[8]

OR

Q6) a) Write first order wave equation. Discretize the wave equation with
suitable numerical technique and find out the numerical solution at
next time level. [10]

b) Derive and explain MacCormack’s technique with predictor and
corrector step. [8]
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Q7) a) Explain the CFD simulation process for flow through pipe using
SIMPLE numerical technique. Write stepwise algorithm to find out
the numerical simulation using SIMPLE technique. [10]

b) Write a short note on finite volume method. Comment on preference
of finite volume method over finite difference method. [6]

OR

Q8) a) Explain the necessity of the variation of SIMPLER algorithm from
SIMPLE algorithm. Explain how the drawbacks encountered in
SIMPLE algorithm are overcome in SIMPLER algorithm. Write all
the steps in the algorithm. [10]

b) Explain the need of relaxation techniques in numerical solution process.
Write in brief about under-relaxation. [6]

Q9) a) In an automobile industry, it is recommended to use CFD tool for
analysis of heat dissipation in brake disc as shown in Figure 2. Write
in detail, methodology to do the CFD analysis of the brake disc
including three distinct processes pre-processing, solver and post-
processing. Comment on the [10]

i) objective of the grooves made on the disc and give suggestion on
number of the groove and its pattern.

ii) method to reduce the computational time.

b) Explain in detail any two physical boundary conditions. Write in detail
significance of physical boundary conditions in CFD analysis process.

[6]

OR
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Q10)a) CFD Post-processing is an important tool to study and analyze the
fluid flow and heat transfer behavior. [6]

i) Write in detail the post-processing and its importance in CFD
analysis process.

ii) Enlist the different tools in post processing in CFD to analyze the
fluid flow and heat transfer.

b) A computational domain with different boundary conditions is shown
in Figure 3. Show with neat sketch where fine mesh is appropriately
located. Explain in brief the importance of fine mesh in the domain.[4]

c) What is turbulence modeling? Explain k - ε model in detail. [6]

����



����������	

������	�
�����
�������������

���������	

���
�����������

�����������������������

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

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

��  
�!������"#����������$
���%�!��
�&�
��������
'�
�� (�$�
����������
�$������������)�##���
���
*� +����)��#���
�����,��������#��#���
�����##�!���
-� .�����������"#������%��)�
�/��
���

P3067 �������	�
������������

SEAT No. :

��� �� ������	
��
�
��
��
�
����
���

���
���
�	�
����
	�
�	
��	�
��
	�

���
�
�	

�
�
	���
���
� �
�

�� ������	
��	�
��
��
���	

���
��
��� 
����������


�����
� ���

!"

��� �� #���

���	
� 

����
�
	�

�
��

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

�� ������	
&�'
(&�	
��
�����	
'���	��

��
�
	��
��
�
	�� ���

��� )
�
���	

 � 

 ����
�
 �	
 � 

�
��
��
 ��
 � 

 �����
 � ��	
 �	
����'�%

�*
+,,-���
�*+,,,���� ����

!"

������



����������	

��� �� )
�
���	

� 

	����
�������
�
	�.

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

�������
����
�
���
��
� ��	
�	
����'�%

�*+,,-��
�	�
�*/,%0

�
�

�� #���

 �
 	��

 �	
 &���
	��

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

��� �� #���

�
	��

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

�
��
����
��
�
��
��
��
��
�������

��������	
��
��%
	
�	��
�����	�1 �
�

�� )
�
���	

� 

2���
���	
������	��

��
� 

���	�
�
(ζ 1
,�3.η 
1
,�4�
� ��	
�	
���� ���

�� #���

� ���
	��
�
�	 ���

�� 5	�6�
	
��
��
�����	�
��
��������
����

�
�
	���

��� 7������	
������

�� ����

�	�

�����	
� 

� �


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

!"

�	� �� #���

� ���
	��
�
�	 �	�

�� 5	�6�
	
��
��
�����	�
��
��������
����

�
�
	���

��� 7������	
������



����������	

�� ���
 � 

 
�
�
	�
 � ��	
 �	
���.
 ���
���

 7������	
������
 �	�
 �����	
�������
�
	�
������
���
� 

-������	
���	�(,�8.,�3�� ����

�
� �� #���

���	
���
�	�	�

6�����	
��
��
���
����

 
��
 ���	��
�
�	�
����
����

���	

�
�
	���
�����	
��
������
�	�
������

��� 
9��

�
�
	���
�

�� 2�	���
�
 �
 ����%
����
 ��
 � ��%	
��
,�4�.
%*,�83
#:�;<�
' 

 �		
�
������

��
��
=3;2
�	�
� 

���
�

������

��

����
�
��
����
���
��>=3;2�
' 

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

 ������

 ������

 ��
?,#:��;<�
)
�
���	

� 

��
���
����

�
��
�����

�����������	
��� �	
� 

����
�	�
����
� 

 
��
����
� ���� 
� 

�����
5�

���

�
�
	��
�	�
�����	
� 

�������	� ����

�!"

��� �� @
��
��
�
	
���
�
�	
�
����

����
(<*,�3#:�;2�
��
� 

���

��
+,,,#:
���' 

����

��
=,
��
� ��%�
!�����

������

��
� 

����

��

����
�
��
����
	�
 ���
 ��
 /,;2
��� 
 �
 ��	�
����

  
��
 ���	��
�
 ��
�����
	�
 ��
?,#:��
;2�
)
�
���	

� 

�
��
�����

�����������	
�	
� 

����� ����

�
 )
���

���
�����	
��
������
���
��	
��	
@
��
'��	��
�
�����
�� �
�

��� �� #���

���	
2�	����
	�
$���
�	�
&���
�
$���
$�����
��� �
�

�� 9��
��
�
	�

��� ���	

���
��
��
�
	�

�� ��	�
� 

	������
��
6�
	��
�
��
��	������	��
��������	�
��
� 

���

��
��
�
� ���
 ��
 ��
��
�*=+,,
���
 �	�
+�*+3,,���
 �	�
��
 
6���
 �
	�� �
(&*=��.
� 
	
��
��
��	�����	
�
��
�	


	�.
��
� ��	
�
���� ����



























































!"



����������	

��
��� ������	
����
�
	�

�
��

	
��	����
	�
�	�
����
�
����
������
�
� 	�6�

���
�����
�	������
��
��������
� �
�

�� ��	�
� 

	������
��
6�
	��
�
��
��	������	��
��������	�
��
� 

�	��	�����	
�
��
��
�
 � ���
 ��
 ��
��
�
 �	�
+�
 �	�
��
 
6���
 �
	�� �(&�.
 ��
 � ��	
�
���� ����

��������



Total No. of Questions : 10]

[Total No. of Pages : 4

������� �� �	�

���� 
����������� ������������

�������	
���
������	����������	
�����	��
�������������������� �!"��#��$�����%�&����#����

��������	�
��
�� ��������
������

����
��������������������������

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6,Q.7 or Q.8,Q.9 or Q.10.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P1965

Q1) a) Explain the basic equation of Energy Transfer between fluid and rotor
[6]

b) Define the following terms [4]
i) Pump ii) Fan and Blower
iii) Compressor iv) Turbine

OR

Q2) a) Explain performance characteristics of Pump, fan, blower and
compressor. [6]

b) A small compressor has the following data: [4]
Air flow rate = 1.5778 kg/s Pressure Ratio = 1.6
Rotational Speed = 54,000 rpm Efficiency = 85%
State of air at entry: Po1 = 1.008 bar, To1 = 300 K, Cp = 1.009 kJ/kg K
Calculate the power required to drive the compressor?

Q3) a) What is slip ? Explain the negative slip with neat sketch. [5]
b) The cylinder bore diameter of a single acting reciprocating pump is

150 mm and its stroke length is 300 mm. The pumps runs at 50 r.p.m.
and lifts water through a height of 25 m. The delivery pipe is 22 m
long and 100 mm in diameter. Find the theoretical discharge and the
theoretical power required to run the pump. If the actual discharge is
4.2 liters/s. Find the percentage slip .Also determine the acceleration
head at the beginning and middle of the delivery stroke. [5]

SEAT No. :
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OR

Q4) a) Explain the Air vessel in Reciprocating Pumps? [5]
b) A single acting reciprocating pump has piston diameter 12.5 cm and

stroke length 30 cm. The center of the pump is 4 m above the water
level in the sump. The diameter and length of suction pipe are 7.5 cm
and 7 m resp. The separation occurs if the absolute pressure head in
the cylinder during suction stroke falls below 2.5 m of water. Calculate
the maximum speed at which the pump can run without separation.
Take atmospheric pressure head = 10.3 m of water. [5]

Q5) a) Explain the different Mechanical losses in fans and blowers? [8]
b) A Centrifugal fan has the following data : [8]

Inner diameter of the impeller 18 cm
Outer diameter of the impeller 20 cm
Speed 1450 rpm
The relative and absolute velocities respectively are
At entry 20 m/s, 21 m/s
At exit 17 m/s, 25 m/s
Flow rate 0.5 kg/s
Motor efficiency 78%
Determine i) Stage Pressure rise ii) Degree of reaction iii) the power to
drive the fan
Take density of air as 1.25 kg /m3

OR

Q6) a) Discuss the various applications of fans & blowers. [8]
b) A centrifugal blower with a radial impeller produces a pressure

equivalent to 100 cm column of water. The pressure and temperature
at its entry are 0.98 bar and 310 K. The electric motor driving the
blower runs at 3000 rpm. The efficiencies of the fan and drive are
82% and 88% respectively. The radial velocity remain constant and has
a value of 0.2 u

2
. The velocity at the inlet eye as 0.4u

2
. If the blower

handles 200 m3/min of air at the entry condition determine :- [8]
i) power required by the electric motor
ii) impeller diameter
iii) inner diameter of the blade ring
iv) air angle at entry
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Q7) a) Explain design procedure & selection, optimization of blower. [8]
b) An axial fan stage consisting of only a rotor has the following data[8]

Rotor blade air angle at exit 10°
Tip diameter 60 cm
Hub diameter 30 cm
Rotational speed 960 rpm
Power required 1 kW
Flow coefficient 0.245
(Inlet flow conditions P1 = 1.02 bar and T1 = 3.16 K)
Determine the rotor blade angle at the entry, the flow rate, stage pressure
rise, overall efficiency, degree of reaction, and specific speed.

OR

Q8) a) What are main cause for noise generation? What are methods for
reducing the fan noise? [8]

b) The velocities for upstream and downstream of an open propeller fan
(d = 50 cm) are 5 and 25 m/s respectively. If the ambient conditions
are P = 1.02 bar, t = 37°C determine: [8]
i) Flow rate through the fan
ii) Total pressure developed by the fan and
iii) The power required to drive the fan assuming the overall efficiency

of the fan as 40%

Q9) a) Explain performance characteristics curves of an Axial flow
Compressor? [8]

b) An Axial compressor stage has the following data [10]
i) Temperature and Pressure at Entry 300 K, 1.0 bar
ii) Degree of Reaction 50%
iii) Mean Blade ring diameter 36 cm
iv) Rotational Speed 18000 rpm
v) Blade Height at entry 6 cm
vi) Air angles at rotor and stator exit 25°
vii) Axial velocity 180 m/s
viii) Work done factor 0.88
ix) Stage Efficiency 85%
x) Mechanical Efficiency 96.7%
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Determine:-

1) Air angles at the stator and rotor entry.

2) The mass flow rate of air.

3) The power required to drive the compressor.

4) The loading coefficient.

5) The pressure ratio developed by the stage.

6) Mach number at the rotor entry.

OR

Q10)a) Explain performance characteristics curves of a Centrifugal flow
Compressor? [8]

b) Air enters the inducer of centrifugal compressor at Po1 = 1.02 bar,
Tol = 335 K. The hub and tip diameters of the impeller eye are 10 and
25 cm respectively. If the compressor runs at 7200 rpm and delivers
5.0 kg/s of air. Determine the air angle at the inducer blade entry and
the relative Mach number. If IGVs are used to obtain a straight inducer
section, determine the air angle at IGVs exit and the new value of the
relative Mach number. [10]
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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.

P1966

SECTION - I

Q1) a) Explain history and development of automobile. [8]
b) What do you mean by chassis of automobile? What are various types

of chassis? Explain with advantages & disadvantages. [8]

OR

Q2) a) What are the various layouts of automobile? Explain following layout
with advantage & disadvantage. [8]
i) Front wheel drive, Front Engine.
ii) Front Engine Rear wheel drive.

b) Describe with neat sketch constructional detail of front axle used in
automobile. [8]

Q3) a) What is role of clutch in transmission? Describe with neat sketch
working of single plate clutch used in automobile. [8]

b) Explain necessity of gear box in vehicle? How gear box helps to
overcome various gradients, Explain. [8]

OR

SEAT No. :
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Q4) a) Describe with neat sketch construction of tyre. What is role of tread
design? Explain. [8]

b) What is differential? Why it is necessary? Describe construction of
differential used in case of rear wheel drive. [8]

Q5) a) Explain with neat sketch outline of steering mechanism used in
automobile. Describe various parts used in it. [8]

b) Explain following concept used in suspension system. [5]
i) Sprung and unsprung mass
ii) Roll centre

c) What are various factors those affect braking performance? Explain.[5]

OR

Q6) Write short note on the following (any three) : [18]
a) ABS
b) Hydrogas suspension
c) Power steering
d) Wheel balancing
e) Fluid flywheel

SECTION - II

Q7) a) How is vehicle structure made safety for crashworthiness? Explain in
brief. [8]

b) Explain role of seat belt arrangement in vehicle safety. [8]

OR

Q8) a) Explain purpose of head restraint used to seat with a neat sketch. [8]
b) Describe head lamp assembly with a neat sketch. [8]

Q9) a) Describe road performance curves with a neat sketch. [8]
b) Explain free acceleration test with a neat sketch. [8]

OR

Q10)a) Explain power requirement for propulsion. [8]
b) Explain testing of vehicle on chassis dynamometer. [8]
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Q11)a) Explain hydraulic dozers with neat sketch. [6]
b) Write function of heavy wheeled tractors.  [6]
c) Explain application of multi-axle vehicles. [6]

OR

Q12)a) Explain multi buckets tankers. [6]
b) Explain dump truck loaders with neat sketch. [6]
c) Write short note on “Bulldozers”. [6]
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1) Answer three questions from Section - I and three questions from Section - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side 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.

P1967

SECTION - I

Q1) a) Explain with neat sketch the concept of fluidised bed combustion
system. [8]

b) A steam turbine receives steam at 20 bar and 350°C and exhaust to
condenser at 0.06 bar .Determine the thermal efficiency , Specific steam
consumption and work ratio- of ideal Rankine cycle. [8]

OR

Q2) a) Why flue gas analysis is required? Explain any one method of analysing
the flue gases. [8]

b) Fuel is supplied to engine has following composition on mass basis
85% carbon,13% hydrogen, 2% oxygen. The air supplied is 60% in
excess of that theoretically required for complete combustion. Estimate
volumetric composition of dry flue gas. [8]

Q3) a) Explain with neat sketch Lamont boiler. What are the advantages of
Lamont boiler. [8]

b) Compare induction draught and forced draught. [8]

OR

SEAT No. :
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Q4) a) What are different flue gas cleaning devices? Explain pulse jet cleaning
method with neat sketch. [8]

b) What is necessity of feed water treatment? What are different methods
of feed water treatment. Explain any one method. [8]

Q5) a) Discuss the parameters on which the selection of site for a hydraulic
power plant depend. [8]

b) Explain the following : [10]
i) headrace ii) tailrace
iii) tunnel iv) penstock

OR

Q6) a) Classify the hydro turbines according to head,power,size and specific
speed. [6]

b) What do you mean by : [6]
i) Hydrograph
ii) Flow duration curve

c) Explain with neat sketch Francis turbine. [6]

SECTION - II

Q7) a) Explain the working of CANDU reactor. [6]
b) Discuss various factors while selecting a site for nuclear power plant.

[6]
c) Explain what is heat rate and incremental heat rate. [6]

OR

Q8) a) Draw the layout of diesel power plant and explain. [6]
b) Differentiate between BWR and PWR. [6]
c) Explain heat balance sheet of diesel power plant. [6]

Q9) a) Why thermal efficiency of gas turbine is high at high altitude. Compare
open cycle and closed cycle gas turbine. [8]

b) With the help of neat sketch discuss the working principle of [8]
i) MHD plant
ii) Bio mass plant

OR
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Q10)a) What are various methods used to improve the efficiency and output
of gas turbine explain with layout and T-S diagram. [8]

b) Explain the working principle of fuel cell. Explain with neat sketch
Ion exchange membrane cell. [8]

Q11)a) Explain [8]

i) Load factor ii) Utility factor

iii) Plant operating factor iv) capacity factor

v) Demand factor vi) Diversity factor

b) List cost elements of thermal power plant and nuclear power plant. [8]

OR

Q12)a) Explain the method of drawing load duration curve using load curve.
What is ‘ideal and realised load curve. [8]

b) A consumer has following connected load 10 lamps of 60 Watt each.
2 heaters of 1000 Watt each. Maximum demand is 1500 Watt. On the
average he uses 8 lamps for 5 hrs a day and each heater for 3 hrs a day:
Find his average demand, load factor and monthly energy consumption.

[8]
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1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) Your answers will be valued as a whole.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
5) Assume suitable data, if necessary.
6) All questions are compulsory.

P1968

Q1) a) Write a short note on “Fluid Power Applications”. [10]
b) What are the diff. between “Hydraulic & Pneumatic Systems”. [10]

OR

Q2) a) Write a short note on “classification of pumps”. [8]
b) Explain with neat sketch working of “weight loaded type accumulator.

[12]

Q3) a) Draw and explain “Regnerative ckt”. [8]
b) Draw and explain “Synchronization ckt”. [8]

OR

Q4) a) Write a short note on “Types of Direction Control Valves”. [8]
b) Write a short note on “Types of Flow Control Valves”. [8]

Q5) a) Explain with neat sketch working of “Pneumatic clamp”. [8]
b) What are the applications of “Pneumatics for Industrial Automation”.

[8]

OR

SEAT No. :
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Q6) a) Differentiate between “Pneumatic and Electropneumatic systems”. [8]
b) Explain with neat sketch “Compressed Air Generation and Distribution

System”. [8]

Q7) a) What are the factors considered for designing of a “Hydraulic System”.
[9]

b) What are “Trouble shooting & Maintenance procedures for Hydraulic
system”. [9]

OR

Q8) a) What is manufactures catalogue? How does the designer select
components through it? [9]

b) What are the factors considered for designing of a “Pneumatic System”.
[9]
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1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6,Q.7 or Q.8,Q.9 or Q.10.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P1969

Q1) a) Write a short note on : [6]
i) Compressible flow machines
ii) Incompressible flow machines

b) Define the following terms [4]
i) Pump ii) Fan and Blower
iii) Compressor iv) Turbine

OR

Q2) a) What is Specific Speed? Explain it’s significance. [6]
b) A small compressor has the following data: [4]

Air flow rate = 1.5778 kg/s Pressure Ratio = 1.6
Rotational Speed = 54,000 rpm Efficiency = 85%
State of air at entry: Pol = 1.008 bar, Tol = 300 K, Cp = 1.009 kJ/kg K
Calculate the power required to drive the compressor?

Q3) a) Explain the different components of reciprocating pump with neat
sketch. [5]

b) The cylinder bore diameter of a single acting reciprocating pump is
150 mm and its stroke length is 300 mm. The pumps runs at 50 r.p.m.
and lifts water through a height of 25 m. The delivery pipe is 22 m
long and 100 mm in diameter. Find the theoretical discharge and the
theoretical power required to run the pump. If the actual discharge is
4.2 liters/s. Find the percentage slip. Also determine the acceleration
head at the beginning and middle of the delivery stroke. [5]

OR

SEAT No. :

������



���������� 	


Q4) a) Explain the indicator diagram in reciprocating pumps. [5]
b) A single acting reciprocating pump has piston diameter 12.5 cm and

stroke length 30 cm. The center of the pump is 4 m above the water
level in the sump. The diameter and length of suction pipe are 7.5 cm
and 7 m resp. The separation occurs if the absolute pressure head in
the cylinder during suction stroke falls below 2.5 m of water. Calculate
the maximum speed at which the pump can run without separation.
Take atmospheric pressure head = 10.3 m of water. [5]

Q5) a) Explain the different Mechanical losses in fans and blowers? [8]
b) A Centrifugal fan has the following data : [8]

Inner diameter of the impeller 18 cm

Outer diameter of the impeller 20 cm

Speed 1450 rpm

The relative and absolute velocities respectively are

At entry 20 m/s, 21 m/s

At exit 17 m/s, 25 m/s

Flowrate 0.5 kg/s

Motor efficiency 78%

Determine i) Stage Pressure rise ii) Degree of reaction iii) the power to
drive the fan

Take density of air as 1.25 kg /m3

OR

Q6) a) Discuss the various types of fans & blowers. [8]
b) A centrifugal blower with a radial impeller produces a pressure

equivalent to 100 cm column of water. The pressure and temperature
at its entry are 0.98 bar and 310 K. The electric motor driving the
blower runs at 3000 rpm. The efficiencies of the fan and drive are
82% and 88% respectively. The radial velocity remain constant and has
a value of 0.2 u

2
. The velocity at the inlet eye as 0.4u

2
. If the blower

handles 200 m3/min of air at the entry condition determine :- [8]
i) power required by the electric motor

ii) impeller diameter

iii) Inner diameter of the blade ring

iv) air angle at entry
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Q7) a) Explain design procedure & selection, optimization of blower. [8]
b) An axial fan stage consisting of only a rotor has the following data[8]

Rotor blade air angle at exit 10°
Tip diameter 60 cm
Hub diameter 30 cm
Rotational speed 960 rpm
Power required 1 kW
Flow coefficient 0.245
(Inlet flow conditions P1 = 1.02 bar and T1 = 3.16 K)
Determine the rotor blade angle at the entry, the flow rate, stage pressure
rise, overall efficiency, degree of reaction, and specific speed.

OR

Q8) a) What are main cause for noise generation? What are methods for
reducing the fan noise? [8]

b) The velocities for upstream and downstream of an open propeller fan
(d = 50 cm) are 5 and 25 m/s respectively. If the ambient conditions
are P = 1.02 bar, t = 37°C determine: [8]
i) Flow rate through the fan
ii) Total pressure developed by the fan and
iii) The power required to drive the fan assuming the overall efficiency

of the fan as 40%

Q9) a) Explain the terms degree of reaction & slip factor? [8]
b) An Axial compressor stage has the following data [10]

i) Temperature and Pressure at Entry 300 K, 1.0 bar

ii) Degree of Reaction 50 %

iii) Mean Blade ring diameter 36 cm

iv) Rotational Speed 18000 rpm

v) Blade Height at entry 6 cm

vi) Air angles at rotor and stator exit 25°

vii) Axial velocity 180 m/s

viii) Work done factor 0.88

ix) Stage Efficiency 85 %

x) Mechanical Efficiency 96.7 %
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Determine:- 1) Air angles at the stator and rotor entry 2) The mass
flow rate of air 3) The power required to drive the compressor 4) The
loading coefficient 5) The pressure ratio developed by the stage
6) Mach number at the rotor entry.

OR

Q10)a) Draw the velocity triangles at the entry and exit for the following axial
compressor stage : [8]
i) R = ½

ii) R < ½

iii) R > ½

b) Air enters the inducer of centrifugal compressor at Po1 = 1.02 bar,
Tol = 335 K. The hub and tip diameters of the impeller eye are 10 and
25 cm respectively. If the compressor runs at 7200 rpm and delivers
5.0 kg/s of air. Determine the air angle at the inducer blade entry and
the relative Mach number. If IGVs are used to obtain a straight inducer
section, determine the air angle at IGVs exit and the new value of the
relative Mach number. [10]
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1) Answer QNo. 1 OR QNo. 2; QNo. 3 OR QNo. 4; QNo. 5 OR QNo. 6; QNo. 7
OR QNo. 8; QNo. 9 OR QNo. 10.

2) Figures to the right indicate full marks.
3) Use of electronic pocket calculator is allowed.
4) Assume suitable data, if necessary.

P1970

Q1) a) Line A(5,5) B(10,10) is to be rotated about point a by 90° in CW
direction and then scaled by 0.5 in x and y direction about origin find
the new position of point A and B of Line after this transformation.[6]

b) Explain steps with neat sketches to mirror about line y= mx+c. [4]

OR

Q2) a) Explain Geometric translational and rotational mapping and its need.[6]
b) Compare the curve as Analytical and Synthetic curve and parametric

and parametric curves. [4]

Q3) a) Explain CSG technique of solid modeling and its advantages and
limitation. [6]

b) Derive the expression for stiffness matrix for 1-D element. [4]

OR

Q4) An axial step bar is shown in figure 1. It is subjected to axial pull P of 15
kN. If material of bar is uniform and having a modulus of elasticity as 200
GPa, determine nodal deflection and elemental stresses in each element and
reaction force. [10]

SEAT No. :
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Q5) a) Explain the linear, circular CW and circular CCW interpolation with
G code format for above interpolations. [6]

b) Write CNC part program for roughing and finishing using canned
cycle for turned component as shown in figure. Assume Suitable cutting
data. [12]

OR

Q6) a) Explain Pocketing cycle for Rectangular pocketing. [6]
b) Write CNC part program for Milling the component as shown in figure

use concept of sub programming so that depth of cut per pass is 1 mm.
Assume Suitable cutting data for feed and depth of cut. [12]
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Q7) a) Explain the various steps of preprocessing in Rapid prototyping. [6]
b) Explain Fused Deposition Modeling method of rapid prototyping with

advantages and limitation. [10]

OR

Q8) a) Explain Laminated object manufacturing method of RP. [12]
b) Classify various Rapid prototyping Methods. [4]

Q9) a) Classify robot on the basis of configuration and explain SCARA
configuration of Robot with advantages limitation and applications.[10]

b) Explain Magnetic gripper with sketch. [6]

OR

Q10)a) Explain the Group Technology layout in comparison to Process layout.
[8]

b) Compare three types of Automation system. [8]
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1) Attempt all questions
2) Neat diagrams must be drawn wherever necessary
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.
5) Use of pocket non programmable electronic calculator is allowed.

P1972

Q1) a) Explain SCARA robot configuration. [5]
b) Explain sensor selection criteria for robotic applications. [5]

OR

Q2) a) What is D-H parameter? Obtain an expression for D-H parameter matrix
[5]

b) Write a short note on algebraic approach. [5]

Q3) a) Explain the following notations used to describe robot system [5]
i) LLR
ii) RLR

b) Suggest configuration of robot suitable for following application and
justify. [5]
i) Spray Painting
ii) Pick & Place
iii) Fastening a screw to car body

OR

Q4) a) What are homogeneous transformation, explain its importance [5]
b) Explain properties of Jacobian matrix of a manipulator. [5]

SEAT No. :
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Q5) a) Explain why inverse kinematics is preferred in robotics, explain the
advantage of inverse kinematics over other. [10]

b) For the vector, V = 25i+10j+20k, Perform a translation by a distance
6 in the X direction, 4 in y direction and 2 in the Z direction [8]

OR

Q6) a) Determine the position and orientation of the cup with respect to the
gripper. If the position and orientation of the gripper with respect to
base co-ordinate frame is given by T

3
 and the position & orientation of

cup w.r.t the base co-ordinate is given by T
4

[10]

3 4

1 0 0 10 0 1 0 16

0 1 0 15 1 0 0 30
T , T

0 0 1 20 0 0 1 5

0 0 0 1 0 0 0 1

⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥− −⎢ ⎥ ⎢ ⎥= =
⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦

b) (UVW) is obtained from (XYZ) by rotation of 90° about Z- axis
followed by rotation of 90° about X axis . Then (UVW) locates a
point P at U = 20, V = 30, W = 40. Determine its co ordinate with
respect to (XYZ). [8]

Q7) a) Explain different types of controllers used in industrial robots. [8]
b) Explain general block diagram of robot control system. [8]

OR

Q8) a) Explain Cartesian space trajectory planning. [8]
b) What are general considerations in trajectory planning? [8]

Q9) a) Describe the elements of the Artificial intelligence. [8]
b) Explain the different steps involved in Segmentation. [8]

OR

Q10)a) Explain the steps in Image processing & Analysis. [8]
b) Explain with neat block diagram of machine vision system. [8]
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1) Answer five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume suitable data, if necessary.

P1973

Q1) a) With the help of T-S diagram, distinguish between wet compression
and dry compression. What are disadvantages of wet compression?[4]

b) An ice plant produces 30 tons of ice at 0°C per day from water at 0°C.
The condensation and evaporation takes place at 20°C and -20°C
respectively. There is no under cooling of liquid and vapour drawn by
compressor are dry and saturated. C

p
 of vapour = 1.1 kJ/Kg K. [6]

Estimate:
1. Rate of circulation of refrigerant in kg/min
2. Theoretical C.O.P
3. Compressor work if actual C.O.P is 80% of theoretical.
Properties of refrigerants are :

Sat. Temp. °C h
f
 (kJ/Kg) h

g
 (kJ/Kg) s

f
 (kJ/kg K)

20 275 1462 1.043

-20 89.6 1419 0.368

Take heat of fusion of ice as 335 kJ/kg.

OR

Q2) a) Write a short note on Temperature control systems. [5]
b) Explain the ideal properties of refrigerants. [5]

SEAT No. :
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Q3) a) Write a short note on Future refrigerants. [5]

b) With neat sketch explain Reverse Carnot cycle. [5]

OR

Q4) Explain in detailed with neat sketch: [10]

a) flow control devices

b) receiver driers & desiccants

Q5) a) Write a short note on : [8]

i) By Pass Factor

ii) Sensible heat factor

b) Air at 10°C dry bulb temperature and 90% relative humidity is to be
heated and humidified to 35°C dry bulb temperature and 22.5°C wet
bulb temperature. The air is preheated sensibly before passing to the
air washer in which water is re-circulated. The relative humidity of air
coming out of the air washer is 90%. This air is again reheated sensibly
to obtain the final desired condition. Find: [8]

i) The temperature to which the air should be preheated

ii) The total heating required

iii) The make up water required in the air washer

iv) The humidifying efficiency of the air washer

OR

Q6) a) With neat sketch explain [8]

i) Combination of process used in winter air conditioning

ii) Adiabatic mixing of two air streams

b) 300m3 of air is supplied per minute from out-door conditions of 40°C
dry bulb temperature and 26°C wet bulb temperature to an air
conditioned room. The air is dehumidified first by a cooling coil having
BPF 0.32 and dew point temperature 15°C and then by a chemical
dehumidifier. Air leaves the chemical dehumidifier at 30°C dry bulb
temperature. Air is then passed over a cooling coil whose surface
temperature is 15°C and BPF 0.26. Calculate the capacities of the two
cooling coils and dehumidifier. [8]
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Q7) a) Write a short note on [8]
i) Air conditioning electrical & electronic control.
ii) Outside & inside design consideration for Load Analysis in

psychometric.
b) An air conditioned cabin is to be maintained at 27°C dry bulb

temperature and 60% relative humidity. The ambient condition is 40°C
dry bulb temperature and 30°C wet bulb temperature. The total sensible
heat load is 100000kJ/h and the total latent heat load is 40000 kJ/h.
60% of the return air is recirculated and mixed with 40% of make up
air after the cooling coil. The condition of air leaving the cooling coil
is at 80°C: Determine: [10]
i) Room sensible heat factor
ii) The condition of air entering the cabin
iii) The amount of make up air
iv) Apparatus dew point
v) BPF on cooling coil
Show the process on psychometry chart.

OR

Q8) a) The following data supply to an air conditioning system. [10]
Room sensible heat = 5.8kW
Room latent heat = 5.8kW
Inside design consideration = 25°C DBT and 50% RH
Outside design consideration=35°C DBT and 28°C WBT
An inside air within the vehicle is mixed with outside air before entering
the cooling coil in the ratio 4:1. The coil BPF is 0.1 and ADP is 10°C.
The vehicle inside air is again mixed with the air leaving the cooling
coil in the ratio 1:4 and the mixture is then allowed to enter the reaheater
before being supplied into the vehicle. Determine:
i) Supply air condition to the vehicle cabin
ii) Reheater capacity
iii) Refrigeration capacity of cooling coil
iv) Quantity of fresh air supplied

b) Define: [8]
i) Room sensible heat factor
ii) Effective room sensible factor
If a room has a sensible heat gain of 24kW and a latent heat gain of 5.2kW
and it has to be maintained at 26°C DBT and 50% RH. 180m3/min of
air is delivered to the room. Determine the state of supply air.
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Q9) a) Write a short note on: [10]

i) sight glass

ii) refrigerant handling

b) What is system flushing? Explain flushing method. [6]

OR

Q10)a) What is system oil? Explain following system oils: [10]

i) lubricant

ii) mineral and PAG

iii) polyol ester oil

b) Explain pressure gauge reading and its cycle testing. [6]
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1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right side indicate full marks.
3) Use of Logarithmic tables, slide rule, electronic pocket calculator is allowed.

P1974

Q1) a) What sprung and unsprung mass? [4]
b) Draw and explain layout of steering system in detail. [6]

OR

Q2) a) What is need of suspension system? What are its types? [4]
b) Explain Ackerman steering linkages. [6]

Q3) a) Enlist types of suspension systems used in automobile? [2]
b) What are the factors affecting tyre performance? [8]

OR

Q4) a) Explain function of dampers in suspension systems? [2]
b) Explain in detail Tyre sizes and designation. [8]

Q5) a) What are the Functions and requirements of braking system? [8]
b) Explain hydraulic brake system and its components? [8]

OR

Q6) a) Explain Regenerative brake system. [8]
b) Explain Engine exhaust brake. [8]

SEAT No. :

������



���������	 
	

Q7) a) Explain Electronic stability program system operation? [9]
b) What are the latest trends in traffic system for improved road safety?

[9]
OR

Q8) a) Differentiate active safety and passive safety? [9]
b) List out mirrors used in automobile and specify their location? [9]

Q9) a) Explain manufacturing processes for chassis? [8]
b) What are the causes of chassis failure? [8]

OR

Q10)a) Explain Chassis frame in detail? [8]
b) Enlist the vehicle components located on the chassis? Write there

functions? [8]
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1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 and Q.7 or Q.8, Q.9 or Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

P1975

Q1) a) Explain CFD as a third dimension of engineering. [4]

b) Explain flow modeling using finite control volume. [6]

OR

Q2) a) Derive Navier-stroke equation and its significance. [6]

b) Explain crank Nicolson method in brief. [4]

Q3) a) Explain body fitted structured grids in detail. [6]

b) Explain the need of domain discretization. [4]

OR

Q4) Explain implicit approach with one example. [10]

Q5) a) Explain solution of first order wave equation by any one scheme. [8]
b) Explain significance of CFL number. [8]

SEAT No. :
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OR

Q6) a) Explain solution of convection diffusion system using central difference
approach. [8]

b) Assess the upwind differencing scheme with different criterias. [8]

Q7) a) Explain the steps involved in simpler algorithm with its advantages.
[8]

b) Explain finite volume method. [8]

OR

Q8) a) Explain the need for a staggered grid. [8]
b) Describe the pressure correction method. [8]

Q9) a) Explain turbulance models in detail. [8]
b) Explain preprocessing and solver setting in CFD solution procedure.

[10]

OR

Q10)a) Explain the selection of physics and fluid properties in detail. [8]
b) Explain k-w model equation in detail with its advantages &

disadvantages. [10]
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1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

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

5) Assume suitable data if necessary.

P1976

Q1) a) Describe in detail the steps involved in solving structural problem.[6]

b) Determine the nodal displacement and support reactions of the axially
loaded bar as shown in Figure 1.1. Force P = 100 kN. [8]

E
1
 = 200 GPa E

2
 = 100 GPa

L
1
 = 800 mm L

2
 = 500 mm

D
1
 = 60 mm D

2
 = 40 mm

c) Using area coordinate derive the shape function for CST element. [6]

OR

SEAT No. :
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Q2) a) Describe in detail the concept of Cholesky’s decomposition, and banded
skyline solutions to solve the simultaneous equations in matrix from.[6]

b) Determine the displacement of nodes 1 and 2 in the spring system
shown in Figure 2.1. Use minimum potential energy principle to
assemble equation of equilibrium. [8]

c) Evaluate the shape function N
1
, N

2
 and N

3
 at the interior point P for

the triangular element shown in Figure 2.2 [6]
Table 2.1

Point X-Coordinate Y-Coordinate

1 1.5 2

2 7 3.5

3 4 7

P 3.85 4.8
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Q3) a) Explain the terms iso-parametric, sub-parametric & super-parametric,
Jacobian matrix. [8]

b) Evaluate the integrals using two point and three point Gaussian
quadrature. Also find the exact solution. [10]

I = 3
2−∫ [x2 + 11x – 32]dx

OR

Q4) a) Explain Newton-Cotes and Gauss quadrature in brief. [8]
b) Determine the element stresses, assume the plane stress condition.

Let E = 210 GPa, v = 0.25. Assume the element nodal displacements
have been determined to be u1 = 0, v1 = 0.05 mm, u2 = 0.025, v2 = 0,
u3 = 0 and v3 = 0.05. [10]

Q5) a) Formulate the one - dimensional heat transfer equations using a
variational method. [8]

b) Using finite element with two elements, find out the temperature
distribution with in the rod. [8]

OR
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Q6) The fin shown in Figure 6.1 is insulated on the perimeter. The left end has
a constant temperature of 100°C. A positive heat flux of q

2
 = 5000W/m2

acts on the right end. Let K
xx

 = 6 W/m°C and cross-sectional area A = 0. 1m2.
Determine the temperatures at L/4, L/2, 3L/4, and L; where L = 0.4m.[16]

Q7) a) Explain the difference between lumped mass matrix and consistent
mass matrix. [8]

b) For the bar shown in Figure 7.1 with length L, modulus of elasticity
E, mass density ρ, and cross sectional area A, determine the first two
natural frequencies using lumped mass matrix. [8]
Given: L = 2.5m, ρ = 7850kg/m3, E = 210 GPa.

1 0
[ ]

0 12
e AL

m
ρ ⎡ ⎤

= ⎢ ⎥
⎣ ⎦

OR

Q8) a) Types of error in FEA & explain mesh refinement used in adaptive
mesh refinement process. [8]

b) Obtain the expression for the first non-zero natural frequency of
vibration for a uniform free-free (both ends free) rod by FEM with
two elements & consistent mass matrix. [8]

2 1
[ ]

1 26
e AL

m
ρ ⎡ ⎤

= ⎢ ⎥
⎣ ⎦
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B.E.  (Computer Engineering)

PERVASIVE COMPUTING
(2012 Pattern) (Elective - II) (Semester - I)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary.

P2044

Q1) a) Define HCI. Explain explicit and implicit HCI. [6]
b) Explain Human-to-Human Interaction (HHI) applications. [4]

OR

Q2) a) Explain wearable computer interaction. [6]
b) Explain Pervasive games and social physical spaces. [4]

Q3) a) Explain Context aware computing and types of contexts with example.[6]
b) Explain mobile middleware with example. [4]

OR

Q4) a) Explain the types of context aware applications and steps for developing
context aware applications. [6]

b) Explain application aware adaptation architecture. [4]

Q5) a) Explain mobile and wireless security issues. [10]

b) Explain in detail : [8]
i) Replay attacks
ii) Traffic analysis

OR

P.T.O.

SEAT No. :
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Q6) a) Explain the concept of ‘Agent’ related to mobile middleware and services
offered by Agent. [10]

b) Explain the various problems with GSM security. [8]

Q7) a) Explain smart Human-Device Interaction in detail. [10]

b) Explain Human intelligence versus machine intelligence. [6]
OR

Q8) Write notes on : [16]

a) Eco friendly Ubicom Devices

b) Cyber Physical Systems

Q9) a) Explain the Social Networking for smart interactions with examples.[10]

b) How distributed systems interaction to be more intelligent? Explain. [6]
OR

Q10) a) Explain various security issues in Ad Hoc Networks. [10]

b) Explain Wearable computers in detail. [6]
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Q1) a) Define the following terms: [6]

i) Parsing  ii)    Robust Parsing

b) Explain Automatic Stochastic Tagging of natural language texts. [4]

OR

Q2) a) Explain the significance of Lexical Knowledge Networks in NLP. [6]

b) Write a short note on : Viterbi algorithm of FSM process. [4]

Q3) a) Illustrate the Basic steps of EM algorithm alongwith it’s Analysis. [6]

b) Explain in short : Forward Backward probability.. [4]

OR

Q4) a) Define HMM. Draw the diagram that shows Ergodic and non-ergodic
models [6]

b) What is Conditional Random Field (CRF)? How it is advantages than
HMM? [4]

Total No. of Questions : 10]

[Total No. of Pages : 2

[5059] - 651
B.E. (Computer Engineering)

MULTIDISCIPLINARY NATURAL LANGUAGE PROCESSING
(2012 Pattern) (Elective - II) (Semester - I)

Time :2½ Hours] [Max. Marks :70

Instructions to the candidates:-
1) Answer Q1 or Q2 , Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Figures to the right indicate full makrs.
3) Assume suitable data if necessary.
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Q5) a) Explain the following levels of Speech chain: [8]
i) Linguistic level
ii) Physiological level
iii) Acoustic level

b) What is Speech Disorders ? Give it’s Causes. [8]
OR

Q6) a) Explain Sentence-level Phenomena. Explain how it differs from adaptation
level phenomenon. [8]

b) Define Speech Perception. Explain it’s role in recognition of speech. [8]

Q7) a) What do you mean by Multilingualism? Differentiate between
Multilingualism and bilingualism,  [8]

b) Explain in short the following approaches of Word Sense Disambiguation.
[8]

 i) Knowledge-Based
ii) Supervised
iii) Unsupervised

OR
Q8) a) Explain Multilingual Dictionary. Also Explain automatic detection of

Multilingual Dictionaries on the Web. [8]
b) Write a note on: Semantic role [8]

Q9) a) Explain the following terms of NLP applications: [10]
i) Web mining
ii) Text mining

b) What is Cross Lingual Information Retrieval ? Explain it.  [8]
OR

Q10)Write a Note on: [18]
a) Robust and Scalable Machine Translation
b) Question Answering in Multilingual Setting
c) Sentiment Analysis
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Q 1) a) Explain different views of Software Architecture? What is 4+1
Architecture View Model? Explain with suitable diagram? [5]

b) Explain Activity diagram for ATM System? [5]

Q 2) a) Explain the Broker pattern for design of service oriented architecture?[5]

b) Explain intent, motivation, structure & consequences of Observe pattern.
[5]

Q 3) a) Explain the modified V-model? [6]

b) Discuss the generic steps in defect management process. [6]

c) Is complete testing possible? When to stop testing? What are the test
resumption criteria? [6]

OR

Q 4) a) Discuss the test defect metrics. Provide the sample metrics for priority&
severity of defects? [6]

b) State and explain different software testing principles? [6]

c) Discuss the essential features of modern defect management tools? [6]

Total No. of Questions : 8]

[Total No. of Pages : 2

[5059] - 652
B.E. (Computer Engineering)

SOFTWARE DESIGN METHODOLOGIES & TESTING
(2012 Pattern)

Time :2½ Hours] [Max. Marks :70

Instructions to the candidates:-
1) Q 1 and Q 2 are compulsory. Solve Q 3 or Q 4, Q 5 or Q 6, and Q 7 or Q 8.
2) Assume suitable data if necessary.
3) Figures to the right indicate full marks.
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Q 5) a) Explain integration testing .What are different types of integration testing?
[8]

b) What is performance testing? Explain performance testing process? [8]
OR

Q 6) a) Explain graph based testing with suitable example. [8]
b) Consider the following program segment. [8]

s:= 0
a:=0
while (a< = b) {
a: = a+2;
b: = b-4;
if(a+b<20)
s := s+a+b
else
s: = s+a-b
}
i) Draw the control flow graph for the program.
ii) Calculate the cyclomatic complexity of the program.

Q7) a) Explain the generalized architecture of automation tool. Draw the suitable
diagram to show different components. [8]

b) What are different components of selenium testing tool? [8]
OR

Q 8) a) Write a short note on Monkey Talk & highlight its features.  [8]
b) Explain different methods of mobile testing. [8]
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Q 1) a) What are applications of Parallel Computing? [4]

b) Explain Granularity, Concurrency, and Dependency Graph. [6]

Q2) a) What are principles of Message Passing Programming. [6]

b) Explain Non-Blocking communications using MPI. [4]

Q3) a) Describe Logical Memory Model of a Thread. [7]

b) Why synchronization is important? Enlist Thread APIs for Mutex
Synchronization. [8]

OR

Q4) a) Implement Merge sort using synchronization primitives in Pthreads. [7]

b) Illustrate importance of read-write lock for Shared address space Model.
[8]

Total No. of Questions : 8]

[Total No. of Pages : 2

[5059] - 653
B.E. (Computer Engineering) (Semester - VIII)

HIGH  PERFORMANCE COMPUTING
(2012 Pattern)

Time :2.30 Hours] [Max. Marks :70

Instructions to the candidates:-
1) First two questions are compulsory. Answer three questions (Q 3 or Q 4, Q 5

or Q 6, and Q 7 or Q 8.)
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data if necessary.
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Q5) a) What are different partitioning techniques used in Matrix-Vector
Multiplication. [7]

b) Describe Cannon’s Algorithm for Matrix multiplication with suitable
example. [8]

OR
Q6) a) Describe different techniques for Latency Hiding. [7]

b) How Latency Hiding is different than Latency Reduction? [8]
.
Q7) a) Write a short note on (Any Two) [15]

i) Parallel Depth-First-Search
ii) Search Overhead Factor
iii) Power Aware Processing

b) Define term HPC and Elaborate its use to Indian Society. [5]
OR

Q 8) a) Write a short note on (Any Two) [15]
i) Distributed Memory
ii) Optical Computing
iii) Green Computing

b) Share your thoughts about how HPC will help to promote “MAKE IN
INDIA” initiative. [5]

M  M  MM  M  MM  M  MM  M  MM  M  M



SECTION - I

Q 1) a) Explain different wireless switching Techinques. [5]

b) Draw and explain Mobile computing architecture for a mobile device.[5]

OR

Q2) a) Differentiate between CDMA and TDMA. [5]

b) Explain using block diagram the process of authentication in a GSM
Service. [5]

Q3) a) What is Hand over? Explain various types of Hand over. [5]

b) Explain the purpose and IEEE standards for WPAN. WLAN, WiMAX,
Bluetooth. [5]

OR

Q4) a) Explain mobility management with neat diagram. [5]

b) Compare 1G, 2G, 3G, and 4G. [5]

Total No. of Questions : 10]

[Total No. of Pages : 2

[5059] - 654
B.E. (Computer Engineering) (End Semester )

MOBILE COMPUTING (Elective - III)
(2012 Pattern)

Time :2½ Hours] [Max. Marks :70

Instructions to the candidates:-
1) Q 1 and Q 2 are compulsory. Solve Q 3 or Q 4, Q 5 or Q 6, and Q 7 or Q 8.Q9

or Q 10.
2) Figures to the right indicate full makrs.
3) Assume suitable data if necessary.
4) Neat diagrams must be brawn wherever necessary.
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Q5) a) What do you mean by tunneling, encapsulation and decapsulation? [6]
b) List the entities of mobile IP and describe data transfer from a mobile

node to a fixed node and vice versa. [6]
c) What is Reactive Routing Protocol in MANET? Describe DSR and

AODV Routing Protocols. [6]
OR

Q6) a) Explain the role of Agent Discovery. Agent advertisement and Agent
Solicitation during location Management in GSM Network. [6]

b) Explain working of mobile IP? What are the limitations of traditional IP
to support mobility? [6]

c) Explain Snooping TCP. Give the advantages and disadvantages of
Snooping TCP. [6]

.
Q7) a) Show architecture of data dissemination and broadcast. Explain the reason

for communication asymmetry in mobile network. [8]
b) Explain in detail different data delivery mechanisms. [8]

OR
Q8) a) Describe Push-based data-delivery mechanism. What are the advantages

and disadvantages of Push-based data-delivery? [8]
b) What are the different types of data synchronizations in mobile computing

systems? Describe synchronization usage models in mobile applications.
[8]

Q9) a) Explain basic characteristics of mobile operating systems and differentiate
between iOS and Android OS. [8]

b) What is mobile agent? What are advantages of using a mobile agent. [8]
OR

Q10) a) Explain the role of a gateway in connecting networks using different
protocols. Describe a Residential Gateway architecture. [8]

b) Write short note on.
i) Architecture of Android application development platform.
ii) Service discovery and device management in mobile O.S. [8]
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Q1) a) Write on IOT Applications. [6]
b) Elaborate on Security Challenges in IOT. [4]

OR
Q2) a) Write the four Aspects in your Business to Master IOT. [8]

b) Write Economic Significance of IOT. [2]

Q3) a) Elaborate the contribution from FP7 Projects in IOT. [6]
b) Write short note on “Smartie Approach”. [4]

OR

Q4) a) Discuss the Design Issues and technological Challenges in IOT. [6]
b) Write on Smart Objects in lOT. [4]

Q5) a) Explain M2M Service Layer Standardisation, [6]
b) Why is the OGC involved in Sensor Webs for IOT? [6]
c) Write short note on: “Semantic Interoperability” and “Organizational

interoperability”. [6]

Total No. of Questions : 10]

[Total No. of Pages : 2

[5059] - 655
B.E. (Computer Engineering) (Semester - II)

WEB TECHNOLOGY (Elective - III)
(2012 Pattern)

Time :2½ Hours] [Max. Marks :70

Instructions to the candidates:-
1) Answer Q 1 or Q 2 , Q 3 or Q 4, Q 5 or Q 6, and Q 7 or Q 8 and Q9 or Q10

2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data if necessary.
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OR
Q6) a) Explain the need of Standardization in IOT. [6]

b) Describe the challenges of semantic interoperability in IOT. [6]
c) Write short note on: Research Roadmap for lOT Testing Methodologies.

[6]

Q7) a) Explain different web Identity management models. [8]
b) Describe the challenges for a Secure Internet of Things. [6]
c) Write short note on: Hybrid Identity Management. [4]

OR
Q8) a) Write short note on: Local Identity and Global Web Identity. [6]

b) Explain the vulnerabilities of IOT. [6]
c) Describe the limitations of different identification schemes. [6]

Q9) a) Explain Trust Management Life Cycle.  [6]
b) Describe SAML components with a neat diagram.  [4]
c) Explain Access Control Policies Modeling.  [4]

OR
Q10) a) Describe the different Access Control Schemes in IOT. [8]

b) Explain the challenges of authentication in IOT. [6]
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Q1) a) Write a short note on openstank architecture. [4]
b) Explain cloud deployment models in detail. [6]

OR
Q2) a) Elaborate characteristics of cloud computing. [6]

b) Explain cloud computing reference model. [4]

Q3) a) Explain characteristics of virtuailized environments in detail. [4]
b) Explain in detail KVM architecture. [6]

OR
Q4) a) How does virtual provisioning simplifies cloud storage management?[6]

b) Write a short note on Dynama. [4]

Q5) a) Explain virtual mochine migration techniques in detail. [10]
b) Elaborate process of SLA commitment. [6]

OR
Q6) a) How opennebula cloud models and manages VMS in virtualized

infrastructure. [8]
b) Explain scheduling techniques in cloud computing. [8]

Total No. of Questions :10]

[Total No. of Pages : 2

[5059] - 656
B.E. (Computer Engineering) (Semester - II)

CLOUD COMPUTING  (Elective - III)
(2012 Pattern)

Time :2½ Hours] [Max. Marks :70

Instructions to the candidates:-
1) Answer Q  1 or Q  2 , Q  3 or Q  4, Q  5 or Q  6, and Q  7 or Q  8 and Q 9

or Q 10.

2) Figures to the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data is necessary.
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Q7) a) Explain the model for federated cloud computing. [6]
b) Explain performance related issues for HPC in cloud computing. [6]
c) What do you mean by SLA? Elaborate various types of SLA. [6]

OR
Q8) a) Write a short note on. [9]

i) SOAP versus REST.
ii) Work flow modeling

b) Explain traditional approaches of SLA. [9]

Q9) a) Write a short note on following offering on saas segment to improve
information security.  [12]
i) Email filtering
ii) Web content filtering
iii) Vulnerability management
iv) Identity management - as - a - service (Ioaas)

b) What are data security risks? How will you mitigate these risks.  [4]
OR

Q10) a) Explain in detail IAM architecture. [8]
b) Explain information security concerns associated with data stored in

cloud. [8]
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Q1) a) What are the categories of computer security. [5]
b) Illustrate the cryptanalysis with Dictionary attack. [5]

OR
Q2) a) Explain various active attacks in detail. [5]

b) What is transposition cipher? Encrypt plain text “WE ARE THE BEST”
using transposition cipher use key - “ HEAVEN” [5]

Q3) a) Explain feistel cipher in detail. [5]
b) Describe elliptic curve cryptography. [5]

OR
Q4) a) Compare between symmetric key encryption and asymmetric key

encryption. [5]
b) Explain digital signature algorithm. [5]

Q5) a) Explain working of PGP in detail. [9]
b) Describe IPsec protocol with its components & security services. [8]

OR
Q6) a) Explain ISAKMP protocol for IP sec. [6]

b) What is VPN? Explain types of VPN. [6]
c) Explain secure socket layer handshake protocol in brief. [5]

Total No. of Questions : 10]

[Total No. of Pages : 2

[5059] - 657
B.E. (Computer Engineering)

CYBER SECURITY  (Elective - III)
(2012 Pattern) (End - Sem)

Time :2½ Hours] [Max. Marks :70

Instructions to the candidates:-
1) Answer Q. 1 or Q. 2, Q. 3 or Q. 4, Q 5 or Q .6, Q .7 or Q. 8 Q. 9 or Q. 10.

2) Figures to right indicate full marks.
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Q7) a) Explain types of Intrusion detection systems (IDS). [6]
b) List and explain any two password management practices. [6]
c) What are the various characteristics of firewall? [5]

OR
Q8) a) Describe types of firewall in detail. [6]

b) Explain methods for intrusion detection system (IDS) [6]
c) What is Access control security service? [5]

Q9) a) How VoIP hacking is done by attackers? What are the counter measures
for it?  [7]

b) Identifying wireless network defenses  &  counter measures.  [7]
c) What is hacking? Explain mobile hacking. [2]

OR
Q10) a) How various wireless devices targeted by hackers in hacking the wireless

network ? [7]
b) Explain operation of various hacking devices. [7]
c) What is input validation Attack? [2]
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Total No. of Questions : 10]

[Total No. of Pages : 2

[5059]-658
B.E.  (Computer)

BUSINESS ANALYTIC AND INTELLIGENCE
(2012 Pattern) (Elective - IV) (Semester - II)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right side indicate full marks.
3) Assume Suitable data if necessary
4) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

P2053

Q1) a) Describe the role of Business Intelligence in making a business successful.
[5]

b) Explain the process of Decision making in Business Intelligence System.[5]
OR

Q2) a) Explain various data visualization techniques in Decision Support System.
[5]

b) What are the obstacles to Business Intelligence in an Organization? [5]

Q3) a) Explain “Predictive Business Analytics” in detail. [5]
b) What is concept hierarchy? Explain its importance in multidimensional

cube. [5]
OR

Q4) a) Explain the distributed data warehouse architecture with suitable diagram.
[5]

b) Explain “Fact constellation schema” with suitable example. [5]

Q5) a) What is the need of data pre-processing? Explain various data cleaning
techniques. [5]

b) Explain the methods of measuring central tendency of data with example.
[6]

P.T.O.
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c) What is data normalization in data pre-processing? Explain following
data normalization methods with example: [6]
i) Min-Max normalization
ii) Z-score normalization

OR
Q6) a) What are outliers? Explain various types of outliers with suitable example.

[6]
b) Explain clustering based methods of outlier detection with examples. [6]
c) What is OLAP’? Explain Roll-up and Slice operations with example. [5]

Q7) a) Explain Business Intelligence Infrastructure with suitable diagram. [6]
b) Explain the need of Scalability in Business Intelligence infrastructure. [6]
c) What is business continuity? Explain various operations involved in it.[5]

OR
Q8) a) What is Business Intelligence System? Explain various steps of designing

It. [6]
b) Explain the concept and importance of maintaining Business Intelligence

systems. [6]
c) What are the challenges involved in implementing BI infrastructure? [5]

Q9)a) Explain the need and role of BI in improving various business
functionalities. [6]

b) Write a short note on [6]
i) Business Analytic
ii) CRM

c) Explain the application of business intelligence for detection of intrusion
in network system. [4]

OR
Q10)a) Explain the application of Business Intelligence in banking. [8]

b) Consider the database of an online retail Shoppe like Big Bazar. Use
suitable business intelligence techniques and derive discount s for various
items in the shop, for a particular week, to increase the profitability.
Explain the techniques used for the same. [8]
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[5059]-661
B.E.  (Information Technology)

INFORMATION AND CYBER SECURITY
(2012 Pattern) (Semester - I)

Time : 2.30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answers Question 1 or 2, 3 or 4, 5 or 6, 7 or 8 and 9 or 10.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P2056

Q1) a) List and briefly define types of cryptanalytic attacks based on what is
known to the attacker. [6]

b) Determine gcd (24140, 16762). [4]

OR

Q2) a) Using the extended Euclidean algorithm, find the multiplicative inverse
of [6]

i) 1234 mod 4321

ii) 24140 mod 40902

b) What is the difference between a monoalphabetic cipher and a
polyalphabetic cipher? [4]

Q3) a) What characteristics are needed in a secure hash function? [6]

b) In what order should the signature function and the confidentiality function
be applied to a message, and why? [4]

OR

Q4) a) What are the properties a digital signature should have? [6]

b) What four requirements were defined for Kerberos? [4]

P.T.O.

SEAT No. :
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Q5) a) Give examples of applications of IPSec. What services are provided by
IPSec? What is the difference between transport mode and tunnel mode
in IPSec? [8]

b) What protocols comprise SSL.Draw a neat diagram? What is the
difference between an SSL connection and an SSL session? [8]

OR
Q6) a) What services are provided by the SSL Record Protocol? What steps

are involved in the SSL Record Protocol transmission? [8]
b) What are three benefits that can be provided by an intrusion detection

system? What is the difference between statistical anomaly detection
and rule-based intrusion detection? [8]

Q7) a) What is cybersquatting. Who are cybersquatters and how does it work.
[8]

b) What are social engineering attacks and classify and explain them? [8]
OR

Q8) a) What is cyberstalking. Explain cyberstalking and explain how it works.[8]
b) Classify and explain cybercrimes against property. [8]

Q9) Write notes on : [18]
a) Viruses
b) Worms and logic bombs
c) Botnets

OR
Q10 Write notes on : [18]

a) Cloud computing and cybercrimes
b) Indian legal perspective on cybercrimes
c) Software Piracy
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[5059]-662
B.E.  (I.T.) (Semester - I)

SOFTWARE MODELING & DESIGN
(2012 Pattern)

Time : 2.30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Qi or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Use UML2.O notations to draw the UML diagrams.

P2057

Q1) a) In the context of class diagram show a generalization and aggregation
relationship with the help of one example each. [6]

b) In the context of state diagram, define state, trigger, guard and effect. [4]

OR

Q2) a) Convert the following description into a class diagram. Show classes,
relationships and multiplicities. [6]

In a university there are different classrooms, offices and departments. A
department has a name and it contains many offices. A person working
at the university has a unique ID and can be a professor or an employee.
A professor can be an associate or assistant professor and he/she is
enrolled in one department. Offices and classrooms have a number ID,
and a classroom has a number of seats. Every employee works in an
office.

b) Draw a use case diagram with appropriate relationships and notations
for the following description

A software is to be developed for an alarm clock simulation. User can
choose a display mode of 12 hour display or 24 hour display. User can
set time, user can set alarm, turn off alarm or snooze. [4]

P.T.O.

SEAT No. :
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Q3) a) With the context of activity diagram, elaborate fork and join with the help
of an example. [6]

b) The use case login accepts the userid and password from the user. The
system validates them and displays the message that ‘Userld or password
is invalid’. Draw a sequence diagram for this. [4]

OR

Q4) a) Draw a state diagram for a fax machine and show entry, exit and do
behavior. Initially, the machine is in the idle state. It displays the date and
time in this state. When the user dials a fax number, the machine remains
in the idle state till the number dialing is complete. After the number is
completely dialed, it goes into the faxing state. Being in this state, it
prints the fax on the page, it pulls the page out, it paginates, puts a date,
time and owner stamp at the end of the fax message which it prints. After
the fax printing is complete, it goes back to idle state. [6]

b) Draw a use case diagram with appropriate relationships and notations
for the following description.

Consider an online travel planner software. Through this software, the
user can book bus tickets, provide payment information, provide address,
book a car on rent, book a hotel room. It is mandatory to provide payment
information and provide address for booking of bus tickets, car on rent
and a hotel room. [4]

Q5) a) Write a note on Making a Reuse Plan from the context of system design.[8]

b) Which are the boundary conditions & how they are handled? [8]

OR

Q6) a) Describe one way of breaking a system into subsystems. [8]

b) Describe allocation of subsystems in System Design. [8]

Q7) a) Write the classification, motivation, class diagram and uses of adapter
design pattern. [8]

b) Write the classification, motivation, class diagram and uses of observer
design pattern. [8]
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OR
Q8) a) Write the classification, motivation, class diagram and uses of strategy

design pattern. [8]
b) Write the classification, motivation, class diagram and uses of state design

pattern. [8]

Q9) a) Draw a flow chart of test driven development. [8]
b) Features of printer are to be tested & its specification is as follows. [10]

It prints the document in black & white , colour. It has an on/off button.
It accepts A4 paper one at a time for printing. It has two LED lights.
Green light shows normal printing operation & red light shows problem
with printing. It has two cables. One is power cable & other is data
cable, which is connected to the CPU.
Write at least five test cases to check that the Printer machine works
properly.

OR
Q10 a) Differentiate Black box testing and white box testing on the basis of

definition, levels of testing, basis for test cases, responsibility of testing.[8]
b) Write at least five test cases for following Screen. [10]

Name

Mobile No.
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1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume Suitable data, if necessary.

P2072

Q1) Why single pass algorithm is better than Rocchio’s Algorithm? Form the
document cluster of following document term matrix using single pass
clustering algorithm. Consider [10]
Membership Function: Sum of product

Centroid calculation Function: Average

Threshold = 11

Dl D2 D3 D4 D5

T1 1 1 0 1 1

T2 2 1 2 3 0

T3 3 0 1 0 1

T4 2 2 0 3 0

T5 2 2 1 2 1

OR

Q2) a) Explain working of suffix tree. Construct suffix tree for following
example. [6]
“This is a text. A text has many words. Words are made from letters.”

b) Write a short note on matching coefficients. [4]

SEAT No. :

������



��������	
 ��

Q3) a) Write a note on “Ontology languages for semantic web”. [5]
b) Write a note on “cluster based retrieval”. [5]

OR

Q4) Consider a reference collection and its set of example information request.
If q is the information request and a set [10]
Rq=(d3, d5, d9, d25, d39, d44, d50, d70, d80, dl20). Now consider new
retrieval algorithm has been designed and has been evaluated for information
request q returns, ranking of the documents in the answer set as.

1. d120 6. d9 11. d38

2. d84 7. d58 12. d48

3. d50 8. d129 13. d230

4. d6 9. d143 14. d113

5. d8 10. d25 15. d3

The documents that are relevant to the query q are underlined. Calculate
precision and recall for the documents that are relevant to the query q

Q5) a) Describe the query processing in Distributed IR. [8]
b) Explain Data models used for Multimedia IR. [8]

OR

Q6) a) What do you mean by collection partitioning & source selection in
Distributed IR? [8]

b) Explain the generic multimedia Indexing Approach. [8]

Q7) a) What is Metasearcher? [6]
b) What is importance of page ranking? Calculate page rank of following

web pages. [12]

OR
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Q8) a) What are the challenges while searching the web? [12]
b) What is the role of crawler in web searching? Explain the strategies

used by web crawler. [6]

Q9) a) Define Recommender System? Explain in brief collaborative filtering.
[8]

b) Explain the method of extracting data from text. [8]

OR

Q10)a) Explain the concept of semantic web .How it is useful in web searching?
[8]

b) Explain in detail content based recommendation of documents. [8]
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1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

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.

P2073

Q1) a) What is IT Strategy? Describe reasons for formulation of IT Strategy?
[4]

b) Enlist Characteristics of Business Strategy. [2]

c) Describe in brief ‘IT Management Strategy’. [2]

OR

Q2) a) Describe challenges of Business & IT alignment. [6]

b) Draw the diagram of Three levels of Business & IT alignment. [2]

Q3) a) Describe three questions that can be asked for Strategic Business
Planning stating proper example. [6]

b) Describe Project Management Organization at various stages of
maturity. [6]

OR

Q4) a) Describe the SITP approach: Nolan’s Stages of Growth. [6]

b) Draw and explain Technology management strategic framework based
on the available technology, past successes and experiences. [6]

SEAT No. :
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Q5) a) Enlist ITIL service support processes. Explain Problem Management
process in detail. [8]

b) Define following terms with reference to Service Level Management

[5]

i) Service catalog

ii) Service level agreement

iii) Operation level agreement

iv) Underpinning contract

v) Service level requirement

c) Describe three Critical Success Factors for Service Level Management
Success. [3]

OR

Q6) a) Enlist different measures for quick restoration from failure of critical
business processes. [8]

b) Write short note on ‘Insourcing’. [8]

Q7) a) Describe different types of arrays in PHP with example. Create an
associative array called $months that contains the months of the year
and the number of days in the months. Display the $months array.
Use for each loop. [8]

b) Describe methods to send information to PHP file through HTML
form. [8]

OR

Q8) a) Write a short note on : [8]

i) UDDI

ii) SOAP

b) Describe custom error handler function in PHP with suitable PHP
program. [8]
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Q9) a) Explain Barriers to trade in ITES and explain role of WTO &
UNCTAD in ITES. [9]

b) Discuss current employment in IT/ITES industry. [9]

OR

Q10)a) Write short note on ERP. [9]

b) Write a case study on Internet banking. [9]
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1) Neat diagrams must be drawn wherever necessary.

2) Figures to the right indicate full marks.

3) Assume Suitable data jf necessary.

P2074

Q1) a) Describe architecture of WiMAX. [6]
b) What are different network elements? [4]

OR

Q2) a) What are ATM traffic descriptor? Explain. [6]
b) What is Network address translation? [4]

Q3) a) Draw header structure of ATM cell at U-N interface. [6]
b) What is multiprotocol label switching? [4]

OR

Q4) a) Describe in detail VoIP. [6]
b) What is multirate circuit switching? [4]

Q5) a) What do you mean by lossless compression? State different lossless
compression techniques. Explain any one detail. [10]

b) Describe various components of TCP congestion control? [8]

OR

SEAT No. :
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Q6) a) What are different strategies to avoid congestion? Explain any one in
detail. [10]

b) Define QoS? How RSVP supports to improve the overall QoS of
network? [8]

Q7) a) Explain characteristics of Mobile IP. [8]

b) What is MPLS? Explain the operations of MPLS in detail. [8]

OR

Q8) a) What is GMPLS? Where it is used? Justify your answer. [8]

b) Discuss the challenges of traffic engineering in IP/MPLS network.[8]

Q9) a) Explain basic architectural stack of IEEE 802.16. [8]

b) Explain Cluster-Based wireless networks. [8]

OR

Q10)a) Describe high rate and low rate WPAN. [8]

b) Explain in detail MAC implementation of IEEE 802.16. [8]
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1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

P2075

Q1) a) What is the scope of bioinformatics? Explain why Bioinformatics is a
multidisciplinary field. [5]

b) Explain Protein Structure Classification databases. [5]

OR

Q2) a) Differentiate structural and functional genomics. [5]

b) Explain how central dogma is an information science. [5]

Q3) a) Compare visualization tools and classify them with examples. [5]

b) Explain how statistical analysis can be helpful in reducing variability.
[5]

OR

Q4) a) Explain microarray and spotting with the help of process flow diagram
for microarray analysis. [5]

b) Explain clustering of gene expression data. [5]

SEAT No. :
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Q5) a) Explain Sequence alignment. What is a Scoring matrices? [8]
b) Describe data mining methods and their usefulness with the help of a

neat diagram. [8]

OR

Q6) a) Heuristic Methods for Sequence Alignment. [8]
b) Explain working with FASTA and working with BLAST Algorithms.

[8]

Q7) a) Explain Phylogenetic analysis. Explain Multiple Sequence Alignment
Problem with example. [8]

b) Explain Prediction algorithms for Genes and Phylogenetic. [8]

OR

Q8) a) Explain Methods for Protein Modeling with applications. [8]
b) Explain comparative Modeling Process with a diagram. [8]

Q9) a) When do we say the alignment score is high enough to suggest
homology? [6]

b) State and explain Tools for Modeling and Simulation. [6]
c) Explain Structural Bioinformatics in Drug Discovery. [6]

OR

Q10)a) Simulation and Statistical Protocols of Markov Chain and Hidden
Markov Model. [6]

b) Explain System Biology in Human Health and Disease. [6]
c) Explain Future of Medicine and trends in bioinformatics. [6]
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1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume Suitable data if necessary.

P2076

Q1) a) What are P and C states of processor? How does processor C-states
save energy? [7]

b) What key IT infrastructure is used in Data Centers. [7]

OR

Q2) a) How server farm and server virtualization helps in saving energy. [7]
b) Explain the life cycle of an electronic device. Also based on your view

discuss the environmental impact of each stage. [7]

Q3) a) How storage virtualization and cloud storage help in saving energy.[6]
b) What are the major elements of the value chain within an organization,

and how does ‘closing the loop’ relate to the value chain? [8]

OR

Q4) a) What are challenges of Next-Generation Networks with respect to green
communication. [6]

b) Discuss the drivers for businesses to implement green IT strategy. [8]
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Q5) a) What is Life Cycle Assessment (LCA) of a product? Explain the four
stages of LCA. [7]

b) Explain the hierarchy of sustainability models. What is the role of
sustainability frameworks, Principles and tools? [7]

OR

Q6) a) Explain the business dimensions for green IT transformation. [7]

b) What is Sustainable ICT? Explain the framework for measuring the
maturity of SICT capabilities. [7]

Q7) a) What are the driving factors for the development of green and
sustainable IT? [7]

b) What are the pros and cons of green practices within an organization.
[7]

OR

Q8) a) How a green organization can compel its suppliers and agents to adopt
green practices [7]

b) What are the sustainability dimensions of information technology?
Explain any four dimensions. [7]

Q9) a) How an organization can formulate, implement and manage its green
practices. [7]

b) In what way Industry Associations and Standards Bodies impact
enterprise greening. [7]

OR

Q10)a) What are some of the highest risks when implementing green IT project
and how they can be mitigated? [7]

b) How greening an enterprise boosts return on investments. [7]
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Total No. of Questions : 10]

[Total No. of Pages : 2

[5059]-740
B.E.  (Semester - VI)

FUEL CELL TECHNOLOGY
(2012 Pattern) (Elective - IV)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume Suitable data if necessary.

P3752

Q1) Compare polymer electrolyte membrane fuel cell and solid oxide fuel cell.
Describe the construction and working of any one of them. [10]

OR

Q2) a) Calculate the current in amperes required to liberate silver completely
from a solution containing 7.5 × 10–3 kg of AgNO3 in one hour. (E.C.E.
of Ag = 1.118 × 10–3 kg/C, Atomic Mass of Ag = 108, N = 14, O = 16).

[5]

b) What is Emf of a cell? How it is calculated from emf of a half cell? [5]

Q3) Describe various steps involved in an electrode reaction. [10]
OR

Q4) Describe various ways by which hydrogen can be stored in a hydrogen based
fuel cell unit. Also discuss difficulties cum challenges for the same. [10]

Q5) a) Describe various overpotential  losses and their importance in the design
considerations of a Proton Exchange Membrane Fuel Cell. [8]

b) Describe various cathodic catalyst materials used in the construction of
a Proton Exchange Membrane Fuel Cell and their possible functions in
its working. [8]

P.T.O.

SEAT No. :



[5059]-740 2

OR
Q6) Write short notes on any three : [16]

a) Anodic Materials of PEMFCs

b) Schematic diagram of PEMFCs

c) Gas Diffusion Layer Materials

d) Electrode Support Materials

Q7) a) Describe the construction and working of tubular and flat Solid Oxide
Fuel Cell. [8]

b) Describe with the help of a diagram reduction reaction on the TPB of an
anode made of NI-YSZ. [8]

OR

Q8) Describe the mechanism of charge transfer at extensive three phase boundaries,
and illustrate the importance of materials involved in its construction. [16]

Q9) Write down generic fuel conversion reactions before a fuel is fed to the fuel
cell. [18]

OR

Q10)a) Describe any one arrangement of a hybrid fuel system. [9]

b) Write a detailed note on autothermal reforming needed in fuel
processing. [9]
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