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BT-3/D-20 43023
STRENGTH OF MATERIALS-I

ME-203-E (Option I)

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) State and explain Hook’s law. 5

(b) Explain the stress-strain diagram for mild steel in

detail with neat diagram. 15

2. A point in a strained material is subjected to principal

stresses 500 MPa and 200 MPa, both the stresses being

tensile in nature. For an oblique plane making an angle

30 degree with the plane of major principal stress,

determine the following by Mohr’s circle :

(a) Normal stress

(b) Shear stress

(c) Resultant stress. 20
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Unit II

3. Draw a shear force and bending moment diagram for a

simply supported beam with triangular load. 20

4. A specimen 30 mm in diameter and 260 mm in length

was subjected to tensile and torsion test. It was found

that a tensile load 50 kN produced an elongation of

0.45 mm and a torque of 12.5 kN-cm produced a twist of

1.5. Determine :

(a) Young’s Modulus

(b) Rigidity Modulus

(c) Poisson’s ratio

(d) Bulk Modulus. 20

Unit III

5. Describe bending equation for a beam subjected to bending

moment. 20

6. A slender column was built in at one end and an eccentric

load is applied at the free end. Working from first

principles find an expression for the maximum length of

the column such that the deflection at the free end does

not exceed eccentricity of loading. 20
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Unit IV

7. A simply supported beam of span 70 cm is loaded with

a point load of 350 N at a point distant 20 cm from the

left support. Determine the deflection under the load point

and maximum deflection. Take E = 1 × 106 N/cm2 and

I = 10 cm4. Use moment area method. 20

8. What is point of contraflexture ? Find the maximum

displacement of a fixed beam with a point load at the

mid span. 20

(3)L-43023 3 ___
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BT-3/D-20 43025
KINEMATICS OF MACHINES

ME-207E (Option I)

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) A crank and slotted lever mechanism used in a

shaper has a centre distance of 300 mm between

the center of oscillation of the slotted lever and the

centre of rotation of the crank. The radius of the

crank is 120 mm. Find the ratio of the time of

cutting to the time of return stroke. 5

(b) Explain elliptical trammels inversion of double slider

crank chain. 15

2. What do you understand by the instantaneous centre of

rotation in kinematic of machines ? Explain, with the

help of a neat sketch, the space centrode and body

centrode. 20
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Unit II

3. Draw and explain Klien’s construction for determining

the velocity and acceleration of the piston in a slider

crank mechanism. 20

4. A vertical petrol engine 100 mm diameter and 120 mm

stroke has a connecting rod 250 mm long. The mass of

the piston is 1.1 kg. The speed is 2000 r.p.m. On the

expansion stroke with a crank 20º from top dead centre,

the gas pressure is 700 kN/m2. Determine : 1. Net force

on the piston, 2. Resultant load on the gudgeon pin, 3.

Thrust on the cylinder walls, and 4. Speed above which,

other things remaining same, the gudgeon pin load would

be reversed in direction. 20

Unit III

5. The driving shaft of a Hooke’s joint runs at a uniform

speed of 240 r.p.m. and the angle  between the shafts is

20º. The driven shaft with attached masses has a mass of

55 kg at a radius of gyration of 150 mm.

(a) If a steady torque of 200 N-m resists rotation of the

driven shaft, find the torque required at the driving

shaft, when  = 45º.

(b) At what value of ‘’ will the total fluctuation of

speed of the driven shaft be limited to 24 r.p.m. ?

20
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6. The pitch of 50 mm mean diameter threaded screw of a

screw jack is 12.5 mm. The coefficient of friction between

the screw and the nut is 0.13. Determine the torque

required on the screw to raise a load of 25 kN, assuming

the load to totate with the screw. Determine the ratio of

the torque required to raise the load and also the efficiency

of the machine. 20

Unit IV

7. A cam drives a flat reciprocating follower in the following

manner :

During first 120º rotation of the cam, follower moves

outwards through a distance of 20 mm with simple

harmonic motion. The follower dwells during next 30º of

cam rotation. During next 120º of cam rotation, the

follower moves inwards with simple harmonic motion.

The follower dwells for the next 90º of cam rotation. The

minimum radius of the cam is 25 mm. Draw the profile

of the cam. 20

8. Discuss briefly the various types of belts used for the

transmission of power. Obtain an expression for the length

of a belt in an open belt drive. 20

(3)L-43025 3 ___
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BT-3/D-20 43031
BASICS OF ECONOMICS AND

MANAGEMENT

HUM-201N

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. Define Industrial Economics. What are its descriptive and

prescriptive aspects ?

2. Explain the law of variable proportions.

Unit II

3. Define Management. Distinguish it from Administration.

Give suitable examples.

4. Write down any eight principles of management given by

Henry Fayol.
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Unit III

5. Explain and differentiate the term Strategy and Policy.

6. Define Centralisation and discuss its merits and demerits.

Unit IV

7. Define Staffing. Discuss its importance and functions.

8. Explain briefly the steps involved in the process of

controlling.

(3)L-43031 2 ___
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BT-3/D-20 43103
BASIC THERMODYNAMICS

ME-201N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting one question

from each Unit. Student can use steam table for

numerical solution. Assume missing data, if any.

Unit I

1. A tank made of metal is designed to bear an internal

gauge pressure of 7 bar. The tank is filled with a gas at

a pressure of 5.5 bar abs., and 15ºC. The temperature in

the tank may reach to 50ºC when the tank stands in the

sun.

(a) If the tank does not expand with temperature, will

the design pressure be exceeded on a day when

atmospheric pressure is 1 bar and air in the tank

reaches 50ºC when exposed to hot sun.

(b) What temperature would have to be reached to

raise the air pressure to the design limit ? 15
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2. (a) Distinguish between heat and work and show that

these are not properties of the system. 8

(b) Explain thermodynamic equilibrium and Zeroth law

of Thermodynamics. 7

Unit II

3. A turbine operating under steady flow conditions receives

steam at the following state : pressure 13.8 bars; specific

volume 0.143 m3/kg; internal energy 2590 kJ/kg; velocity

30 m/s. The state of the steam leaving the turbine is :

pressure 0.35 bar; specific volume 4.37 m3/kg; internal

energy 2360 kJ/kg; velocity 90 m/s. Heat is lost to the

surroundings at the rate of 0.25 kJ/s. If the rate of steam

flow is 0.38 kg/s, what is the power developed by the

turbine ? 15

4. A Carnot cycle operates between source and sink

temperature of 260ºC and –17.8ºC. If the system receives

100 kJ from the source, find :

(a) Efficiency of the system

(b) The net work transfer

(c) Heat rejected to the sink. 15
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Unit III

5. 0.03 m3 of nitrogen contained in a cylinder behind a

piston is initially at 1.05 bar and 15ºC. The gas is

compressed isothermally and reversibly until the pressure

is 4.2 bar. Calculate the change of entropy, the heat flow,

and the work done, and sketch the process on a p-v and

T-s diagrams. Assume nitrogen to act as a perfect gas.

Molecular weight of nitrogen = 28. 15

6. A system receives 10000 kJ of heat at 500 K from a

source at 1000 K. The temperature of the surroundings is

300 K. Assuming that the temperature of the system and

source remains constant during heat transfer, find :

(a) The entropy production due to above mentioned

heat transfer

(b) Descrease in available energy. 15

Unit IV

7. A cylindrical vessel of 5 m3 capacity contains wet steam

at 1 bar. The volume of vapour and liquid in the vessel

are 4.95 m3 and 0.05 m3 respectively. Heat is transferred

to the vessel until the vessel is filled with saturated

vapour. Determine the heat transfer during the process. 15

8. What is cyclic relation ? Derive the property relations for

internal energy, enthalpy, Gibbs and Helmholtz function.

15

(3)L-43103 3 ___
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BT-3/D-20 43106
KINEMATIC OF MACHINES

ME-207N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. Assume any missing data

suitably.

Unit I

1. The Whitworth quick return motion mechanism has the

driving crank 150 mm long. The distance between fixed

centres is 100 mm. The line of stroke of the ram passes

through the centre of rotation of the slotted lever whose

free end is connected to the ram by a connecting link.

Find the ratio of time of cutting to time of return. 15

2. (a) Determine the mobility (degree of freedom) of the

mechanism shown in the given fig. using Kutzbach

mobility criterion and classify them. 7
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(b) Explain Grubler’s criterion for determining degree

of freedom for mechanisms. Using Grubler’s

criterion for plane mechanism, prove that the

minimum number of binary links in a constrained

mechanism with simple hings is four. 8

Unit II

3. Locate all the instantaneous centres of the mechanism as

shown in fig. below.

The lengths of various links are  AB = 150 mm;

BC = 300 mm; CD = 225 mm and CE = 500 mm.

When the crank AB rotates n the anticlockwise direction

at a uniform speed of 240 r.p.m.

Find :

(a) Velocity of the slider E

(b) Angular velocity of the links BC and CE. 15
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4. PQRS is a four bar chain with link PS fixed. The lengths

of the links are PQ = 62.5 mm; QR = 175 mm;

RS = 112.5 mm and PS = 200 mm. The crank PQ rotates

at 10 rad/s clockwise. Draw the velocity and acceleration

diagram when angle QPS = 60º and Q and R lie on the

same side of PS. Find the angular velocity and angular

acceleration of links QR and RS. 15

Unit III

5. (a) Sketch a pantograph, explain its working and show

that it can be used to reproduce to an enlarged

scale a given figure. 8

(b) The driving shaft of a Hooke’s joint runs at a

uniform speed of 240 r.p.m. and the angle  between

the shafts is 20º. The driven shaft with attached

masses has a mass of 55 kg at a radius of gyration

of 150 mm.

(i) If a steady torque of 200 N-m resists rotation

of the driven shaft, find the torque required at

the driving shaft, when  = 45º.
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(ii) At what value of ‘’ will the total fluctuation

of speed of the driven shaft be limited to

24 r.p.m. ? 7

6. The mean diameter of the screw jack having pitch of

10 mm is 50 mm. A load of 20 kN is lifted through a

distance of 170 mm. Find the work done in lifting the

load and efficiency of the screw jack when :

(a) The load rotates with the screw

(b) The load rests on the loose head which does not

rotate with the screw.

The external and internal diameter of the bearing surface

of the loose head are 60 mm and 10 mm respectively.

The coefficient of friction for the screw as well as the

bearing surface may be taken as 0.08. 15

Unit IV

7. Draw the displacement, velocity and acceleration diagrams

for a follower when it moves with uniform acceleration

and retardation. Derive the expression for velocity and

acceleration during outstroke and return stroke of the

follower. 15

(3)L-43106 4



8. An open belt drive connects two pulleys 1.2 m and

0.5 m diameter, on parallel shafts 4 metres apart. The

mass of the belt is 0.9 kg per metre length and the

maximum tension is not to exceed 2000 N. The coefficient

of friction is 0.3. The 1.2 m pulley, which is the driver,

runs at 200 r.p.m. Due to belt slip on one of the pulleys,

the velocity of the driven shaft is only 450 r.p.m. Calculate

the torque on each of the two shafts, the power transmitted

and power lost in friction. What is the efficiency of the

drive ? 15

(3)L-43106 5 ___
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BT-3/D-20 43107
MATERIAL SCIENCE

ME-209N (Group I)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. Define the term Miller indices and illustrate the importance

of Miller indices in crystallography. Describe the procedure

for finding out Miller indices for a crystallographic

direction. Within a cubic unit cell, sketch the following

directions : 15

(a) 10 2  

(b)  221

(c) 313   .

2. (a) Compare the edge dislocation and screw

dislocation. 7
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(b) Explain effect of imperfection on metal properties.

Compare the deformation by slip and deformation

by twinning. 8

Unit II

3. (a) Describe the Hume Rothery’ rules for solid

solutions. 4

(b) Describe TTT curve for eutectoid steels. Why TTT

curve is used even when Iron carbon diagram is

already available. Also comment whether TTT curve

varies with composition of steels or not. 6

(c) Describe with suitable examples, what is Gibbs

phase rule and what are its various applications ? 5

4. Describe the procedure involved in the process and

application of the following heat treatment processes : 15

(a) Hardening

(b) Annealing

(c) Tempering.

Unit III

5. Classify different types of ceramics and describe the

properties and applications of various types of ceramics.

15
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6. Illustrate the working and applications of the following

advanced materials : 15

(a) Piezoelectric materials

(b) Optoelectronic materials.

Unit IV

7. Discuss the basic principle involved and applications of

the following characterization techniques : 15

(a) SEM

(b) AFM.

8. (a) Differentiate between Creep and Fatigue failures. 6

(b) Describe various mechanisms of Fatigue failure. 9

(3)L-43107 3 ___
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BT-5/D-20 45194
ENTREPRENEURSHIP

Paper : HM-905-A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. (a) Define entrepreneurship and explain what is relationship

of entrepreneurship with economic development?    7½

(b) Discuss factor effecting entrepreneurial growth and

explain with examples that Political and regulatory

changes provide the basis for new business

opportunities? 7½

2. Classify the various categories of entrepreneurs. And

differentiate between Entrepreneurs and managers. 7½

UNIT–II

3. (a) Differentiate between idea and opportunity and illustrate

methods used to identify business opportunities. 7½

(b) Discuss the criteria for product selection for launching

a new product. 7½

45194/PDF/KD/353 [P.T.O.



4. (a) Describe various components of a good project

feasibility report. 7½

(b) Describe two non-discounted cash flow methods of

project evaluation and explain method to calculate net

present value. 7½

UNIT–III

5. (a) Highlight Micro, Small and Medium Enterprises

Development Act, 2006 and describe the Function of

pollution control board. 7½

(b) Describe the role of SSIs in economic development

of India. 7½

6. (a) Describe the criteria for the selection of machinery

and requirements for manufacturing units. 7½

(b) Discuss the challenges and difficulties in availing

benefits of MSME schemes and your opinion how it

can be overcome? 7½

UNIT–IV

7. (a) Discuss District Industries Centres (DIC) and its various

functions. 7½

(b) Define cluster and write features of cluster development

schemes/supports. 7½

8. (a) Descirbe the various Govt. assistance available to

MSMEs for developments. 7½

(b) Differentiate between credit support and credit rating

scheme. 7½

45194/00/KD/353 2
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BT-5/D-20 45035
FLUID MACHINES

Paper–ME-303E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, by selecting at least one

question from each unit. Assume the suitable values for

missing data, if any.

UNIT–I

1. (a) Find an expression for the relationship of drag force F

on a smooth sphere of diameter D, moving with uniform

velocity V in a fluid of density p and viscosity μ. Use

Rayleigh method. (8)

(b) What are similarity laws? What is their importance in

model testing? (7)

(c) What are free and forced vortex? Give their examples.

(5)

2. A jet of water 4 cm in diameter having a velocity of 30 m/s

strikes tangentially at one edge on a wheel which deflects

the water through an angle of 120 degrees. Calculate the

thrust on the vane when (i) the axis of symmetry of the

vane is horizontal (ii) the tangent at the tip is horizontal.

(20)

��������	�
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UNIT–II

3. (a) Describe with sketch the various components of a

storage type hydro power plant. (10)

(b) Flow through a Pelton turbine is 250 l/s under a head

of 320 m. Determine the power developed and the

efficiency if the mean bucket speed is 35 m/s. The

buckets deflect the jet through 160°. Take value of

Cv as 0.97. (10)

4. A reaction turbine works at 450 rpm under a head of

120 m. Its diameter at inlet is 120 cm and the flow area is

0.4 m2. The angles made by the absolute and relative

velocities at inlet are 20° and 60° respectively with the

tangential velocity. Determine (i) volume flow rate

(ii) hydraulic power developed (iii) the efficiency. Assume

whirl at outlet to be zero. (20)

UNIT–III

5. (a) Show that pressure head rise in the impeller of a

centrifugal pump is given by:

H = 2 2
21

2 2
2 2( cosec ) / 2

f f
V u V g�� �

where Vf1. Vf2 are the velocities of flow at the inlet and

the outlet respectively, u2 the vane velocity at the outlet

and �2 the vane angle at the outlet of the backward

curved vanes. Neglect frictional and other losses in the

impeller. (10)

(b) How centrifugal pumps are classified? (10)



�������
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6. (a) What is an indicator diagram of a reciprocating pump?

Discuss the effect of accelerating head and pipe friction

on indicator diagram. (10)

(b) The diameter and stroke of a single acting reciprocating

pump are 10 cm and 20 cm respectively. The pump is

fed by suction pipe 5 cm in diameter and 6 m long; the

suction being 3 m. What is the maximum speed at which

pump can run without separation in suction pipe? Given

that separation occurs when pressure in the pump falls

below 2.5 m of water absolute and manometer reads

762 mm of mercury. (10)

UNIT–IV

7. What is cavitation? What are the effects of cavitation in
hydraulic machines? Define Thoma's cavitation factor. Also
discuss the various methods to prevent the cavitation in
hydraulic machines. (20)

8. (a) Explain with sketch the working of a hydraulic ram.
(10)

(b) Explain with the help of a neat sketch the working of a
torque converter. (10)
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BT-5/D-20 45125
FLUID MACHINES

Paper–ME-303 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all. Assume any missing data
suitably.

1. A jet of water having a velocity of 45 m/s impinges on a
series of vanes moving at 15 m/s. The direction of motion
of vanes is inclined at 20° to that of the jet, the relative
velocity at outlet is 0.9 of that at inlet, and the absolute
velocity of the water at exit is to be normal to the motion of
vanes. Find the vane angles at entrance and exit, work done
on vanes per kg of water supplied by the jet and the hydraulic
efficiency. 15

2. The discharge Q of a centrifugal pump depends upon the
mass density of the fluid (�), the speed of the pump (N), the
diameter of the impeller (D), the manometric head (Hm) and
the viscosity of the fluid (�). Show that

3
2 2 2

,
gH μ

Q ND
N D ND

�
�

� �
� � �	 
 . 15

3. A Pelton wheel of 1.1 m mean bucket diameter works under
a head of 500 m. The deflection of jet is 165° and its relative
velocity is reduced over the bucket by 15 percent due to
friction. If the diameter of jet is 100 mm and the water is to
leave the bucket without any whirl, determine:

��������	�
����� ����
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(i) Rotational speed of the wheel.

(ii) Ratio of bucket speed to jet velocity.

(iii) Impulsive force and power developed by the wheel.

(iv) Available power (water power).

(v) Power input to buckets, and

(vi) Efficiency of the wheel with power input to bucket as

reference input.

Take Cv = 0.97. 15

4. An outward flow reaction turbine operates under a head of

200 m. The discharge through the turbine is 8000 liters/sec.

and the speed is 280 rpm. The external and the internal

diameters of the runner are 3 m and 2.25 m respectively.

The width of the runner is constant throughout and is 300

mm. The discharge at the outlet is radial. The area of the

flow is reduced by 10 percent due to blade thickness.

Determine the vane angles at the inlet and the outlet. Also

find the power developed. 15

5. (a) Derive an expression for maximum possible suction lift.

5

(b) A centrifugal pump is required to deliver 50 liters of

water per second to a height of 30 m through a 100 m

long pipe of 15 cm diameter. The inlet losses in the

suction pipe are estimated to be 0.35 m. Assuming an

overall efficiency of 70% and neglecting the loss of

head due to friction in the pipes, determine the power

required to drive the pump. 10



�������
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6. Explain air vessels in reciprocating pumps. Determine the

rate of flow in and out of air vessel, wopk done with air

vessels and work saved by fitting air vessels. 15

7. (a) Explain with the help of a neat sketch the construction
and working of airlift pump. 8

(b) Write a short note on operating characteristics of
centrifugal pump. 7

8. Explain the construction and working of hydraulic ram with
a neat figure. 15
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BT-5/D-20 45036
HEAT TRANSFER

Paper–ME-305E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions, selecting at least one question

from each unit. Assume any missing data suitably.

UNIT–I

1. (i) Can all three modes of heat transfer (conduction,

convection and radiation) occur simultaneously

(in parallel) in medium? Give examples if affirmative.

(10)

(ii) A sphere 100 mm in diameter is suspended inside a

large evacuated chamber whose walls are kept at

300 K. If the surface of the sphere has an emissivity

of 0.8 and is maintained at 500 K, determine the rate

of heat loss from the sphere to the walls of the chamber.

(10)

2. (i) The composite wall of an oven consists of three

materials, two of which are of known thermal

conductivity, k
A
= 20 W/(m K) and k

C 
= 50 W/(m K),

and known thickness, L
A
= 0.30 m and Lc = 0.15m.

The third material B, which is sandwiched between the

materials A and C, is of known thickness L
B
 = 0.15 m,

but of unknown thermal conductivity k
B
. (10)

45036/PDF/KD/701 [P.T.O.



(ii) Under steady-state operating conditions, measurements

reveal an outer surface temperature of Ts,o = 20°C, an

inner surface temperature of Ts, i = 600 °C and an

oven air temperature of T = 800°C. The inside

convection coefficient h is known to be 25 W/(m2K).

Determine the value of k
B
. (10)

UNIT–II

3. (i) What is convective mode of heat transfer? Why is heat

transfer coefficient in forced convection greater than

that in free convection? (10)

(ii) Determine the rate of heat loss from a 60 W

incandescent  bulb at 130°C to 30°C airstreams moving

at 0.5m/s. Approximate the bulb as a 50 mm diameter

sphere. What percentage of the power is lost by

covection? Use the relation Nu=0.37(Re)0.6. The

properties of air at a mean film temperature of 80°C

are given as v = 2.08×10-5 m2/s, k = 0.03 W/(m K).

(10)

4. (i) Establish the relation 33.0Pr/1/ t
 for laminar flow

over a flat plate using von-Karman integral technique

and assuming temperature and velocity distribution to

be cubic polynomial. (10)

45036/00/KD/701 2
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(ii) Water at 10°C flows over a flat plate (at 90°C)

measuring 1m × 1m, with a velocity of 2 m/s. Properties

of water at 50°C are  =988.1 kg/m3, k=0.648 W/mK,

v=0.556×10-6 m2/s and Pr=3.54. Find (i) the length of

plate over which the flow is laminar (upto Re =

500,000) (ii) the rate of heat transfer the entire plate.

(10)

UNIT–III

5. (i) What is meant by view factor and why is it so important

in calculation of radiation heat transfer? (10)

(ii) Explain the Lambert's Cosine law. Also show that the

emissive power is   times the intensity of radiation.

(10)

6. Two large parallel planes having emissivities of 0.25 and

0.5 are maintained at temperature of 1000 K and 500K,

respectively. A radiation shield having an emissivity of 0.1

on both sides is placed between the two planes. Calculate

(a) the heat-transfer rate per unit area if the shield were not

present, (b) the heat-transfer rate per unit area with the

presence of the shield, and (c) the temperature of the shield.

(20)

UNIT–IV

7. Under what conditions is the effectiveness-NTU method

definitely preferred over the LMTD method in the analysis

of a heat exchanger? Derive the expression for the

effectiveness in terms of NTU for a counter flow heat

exchanger. (20)
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8. A double-pipe counter-flow heat exchanger is to cool

ethylene glycol [cp = 2.56 kJ/(kg K)] flowing at the rate of

2 kg/s from 80°C to 40°C by water [cp = 4.18 kJ/(kg K)]

that enters at 20°C and leaves at 60°C. The overall heat

transfer coefficient based on the inner surface area of the

tube is 250 W/m2 K). Determine (a) the rate of heat transfer,

(b) the mass flow rate of water, and (c) the heat transfer

surface area on the inner side of the tube. (20)
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BT-5/D-20 45126
HEAT TRANSFER

Paper–ME-305-N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all selecting at least one question

from each unit.

UNIT–I

1. (a) Enumerate the basic laws which govern the heat

transfer. 5

(b) The inner surface of a plane brick wall is at 40°C and

the outer surface is at 20°C, calculate the rate of heat

transfer per m2 of surface area of the wall, which is

250 mm thick. The thermal conductivity of the brick is

0.52 W/m°C. 10

2. The composite wall of a furnace is made with 120 mm of

fire clay [K = 0.25 (1 + 0.0009t)W/m°C] and 600 mm of red

brick (K = 0.8 W/m°C). The inside surface temperature is

1250°C and the outside air temperature is 40°C. Determine:

(a) The temperature at the layer interface.

(b) The heat loss for 1 m2 of furnace wall. 15
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UNIT–II

3. Define the Nusselt number. How it is related to temperature
gradient in the fluid immediately in contact with solid
surface ? Mention the various approaches which have
suggested for estimating the value of Nusselt number. 15

4. Calculate the heat generated in the body of a man if for
comfortable living, the body is to be at 35°C whilst the
environmental conditions are at 15°C. The body of the man
may be idealised as a cylinder of 30 cm diameter and
160 cm height. Use the correlation, Nu = 0.12 (Gr Pr)1/3.

15

UNIT–III

5. Enumerate some salient features of thermal radiation. What
position does thermal radiation occupy in the electromagnetic
spectrum ? What limits this band width on the short and
long wavelength sides. 15

6. A thin copper sphere of 25 cm diameter has its internal
surface highly oxidised. What smallest size of lid be made
in the sphere to give an opening that will have an
absorptivity of 92 percent ? 15

UNIT–IV

7. (a) Mention most common types of fins and sketch them.
7

(b) Give a few practical and specific examples of use of
fin in heat transfer. 3
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(c) List the assumptions made while analysing the heat flow

from a finned surface. 5

8. Working in terms of inlet and outlet temperatures of the fluids
and overall heat transfer coefficient, develop an expression
for the heat transfer from one fluid to another in a
conventional (i) parallel flow and (ii) counter flow heat
exchanger. 15



Roll No. ...................... Total Pages : 3

BT-5/D-20 45195
HEAT TRANSFER
Paper–MEC-301A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions, selecting at least one question from
each unit. Assume any missing data suitably.

UNIT–I

1. (a) Explain the different modes of heat transfer giving at
least three suitable examples. 6

(b) Cylindrical pieces of size 60 mm dia and 60 mm height
with density = 7800 kg/m3, specific heat = 486 J/kgK
and conductivity = 43 W/mK are to be heat treated.
The pieces initially at 35°C are placed in a furnace at
800°C with convection coefficient at the surface of 85
W/m2K. Determine the time required to heat the pieces
to 650°C. If by mistake the pieces were taken out of
the furnace after 300 seconds, determine the shortfall
in the temperature. 9

2. A wire of 6.5 mm diameter at a temperature of 60°C is
insulated by a plastic material having k equal to 0.174 W/
mK. The convection heat transfer coefficient h0 is 8.722 W/
m2K. For the maximum heat loss to the ambient air at 20°C,
what is the thickness of insulation and the heat loss per metre
length ? What would be the percentage increase in heat loss
due to insulation ? 15
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UNIT–II

3. What do you mean by thermal boundary layer ? How does

the ratio of velocity boundary layer thickness to thermal

boundary layer thickness vary with Prandtl number ? 15

4. Atmospheric pressure of air at 100°C enters a 0.04 m dia

and 2 m long tube with a velocity of 9 m/s. A 1 kW heater

wound on the outer surface of the tube provides a uniform

heat flux to the tube. Find (a) the mass flow rate of air (b)

the exit temperature of air (c) the wall temperature of tube at

outlet. Use Dittus-Boelter equation, Nud = 0.023Re0.8 Pr0.4.

Properties of air are Pr = 0.683, v = 28.8 × l0–6 m2/s,

k = 0.026 W/m K and cp = l.025 kJ/kg K. 15

UNIT–III

5. (a) What do you mean by a radiation shield? Where is it

used ? 6

(b) Explain Kirchhoff’s law. What do you mean by the

statement: A perfect absorber of radiant energy is also

a perfect emitter ? 9

6. Two very large parallel planes with emissivities 0.3 and 0.8

exchange radiative energy. Determine the percentage

reduction in radiative energy transfer when a polished

aluminium radiation shield (� = 0.04) is placed between them.

15
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UNIT–IV

7. (a) What are the different flow arrangements in recuperative

heat exchangers ? Explain with the help of neat

sketches. 5

(b) What do you mean by fouling factor ? What are the

causes of fouling ? 5

(c) Define effectiveness and NTU of a heat exchanger. 5

8. It is desired to use a double pipe counter current heat
exchanger to cool 3 kg/s of oil (cp = 2.1 kJ/kg K) from
120°C. Cooling water at 20°C enters the heat exchanger at a
rate of 10 kg/s. The overall heat transfer coefficient of the
heat exchanger is 600 W/m2 K and the heat transfer area is
6 m2. Calculate the exit temperatures of oil and water. 15
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BT-5/D-20 45034
I.C. ENGINE AND GAS TURBINES

Paper–ME-301 E

Time : Three Hours] [Maximum Marks : 100

Note : There are eight questions in this paper. All questions carry

20 marks each. Attempt five questions in all by selecting

at least one question from each section.

SECTION–A

1. (a) Determine the ideal efficiency of the diesel engine

having a cylinder with bore 250 mm, stroke 375 mm

and a clearance volume of 1500 cc. with fuel cut-off

occurring at 5% of the stroke. Assume � = 1.4 for air.

(12)

(b) Two engines are to cooperate on Otto and Diesel cycles

on the following data:

Maximum temperature = I227°C, Exhaust temperature

= 427°C. Ambient condition 1 bar and 27°C. Find the

compression ratios, maximum pressure and efficiencies.

(06)

(c) An indicator from an engine has a length of 100 mm

and an area of 2000 mm2. If the indicator pointer

deflects 10 mm for a pressure increment of 2 bar.

Determine the mean effective pressure. (2)
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2. (a) An engine with 80 percent mechanical efficiency
develops a brake power of 30 kW. Find its indicated
power and friction power. If friction power is assumed
to be constant, what will be the mechanical efficiency
at half load. (8)

(b) In a S.I. engine working on the ideal otto cycle, the
compression ratio is 6. The pressure and temperature
at the beginning of compression are 1 bar and 27°C
respectively. The peak pressure is 30 bar. Determine
the pressure and temperatures at the salient points, the
air standard efficiency and the mean effective pressure.
Assume ratio of specific heats to be 1.4 for air. (12)

SECTION–B

3. (a) A six cylinder, four stroke engine develops 130 kW at
3200 rpm. Its brake specific fuel consumption is 200
gm/kW h. Calculate the quantity of fuel to be injected
per cycle per cylinder. Specific gravity of fuel may be
taken as 0.85. (12)

(b) Describe in brief the variables affecting delay period.
Also discuss knocking in CI engines. (8)

4. (a) Explain the principle of carburetion. Derive an
expression for air-fuel ratio of a simple carburetor. (8)

(b) A simple carburetor is designed to supply 6 kg of air
per minute and 0.4 kg of fuel per minute. The density
of fuel is 770 kg/m3. The air is initially at 1 bar and
17°C. Calculate the venture throat diameter if the
velocity of air at throat is 100 m/s. Assume Cda = 0.84.
Cdf = 0.65 and � = 1. If the drop across the fuel metering
orifice is 0.85 of the pressure at the throat. (12)



SECTION–C

5. The following observations were made during trial of a single
cylinder four stroke cycle gas engine having cylinder
diameter of 18 cm and stroke 24 cm. (20)

Duration of test = 30 min
Total number of revolutions = 9000
Total number of explosions = 4450

Net load on the brake = 40 kg
Mean effective pressure = 5 bar
Total gas used at NTP = 2.4 m3

Pressure of gas indicated in meter = 1.36 mm water of gauge
Atmospheric temperature minute = 17°C

Calorific value of gas at NTP = 19 MJ/m3 at NTP
Total air used = 36 m3

Pressure of air = 720 mm of Hg
Temperature of air = 17°C

Specific heat of exhaust gas = 1 kJ/kg K
Rise in temperature of cooling water = 30°C

Cooling water supplied = 80 kg
Draw up a heat balance sheet and estimate the indicated
thermal efficiency and brake thermal efficiency.

Assume atmospheric pressure as 760 mm of Hg.

6. (a) Discuss in detail mist, wet and dry sump systems with
regards to lubricating systems. (10)

(b) Write a technical note on air and water cooling of the
engines. Also discuss SAE rating of lubricants. (4)

(c) Differentiate BHP, IHP, Mechanical and volumetric
efficiency of IC engines. (6)
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SECTION–D

7. (a) Differentiate open and closed types of gas turbines. Also
derive optimum pressure ratio. (12)

(b) Discuss the working of multi stage reciprocating air
compressor. Also derive their volumetric and isentropic
efficiencies. (8)

8. Write short notes on the following :

(a) Exhaust gas heat exchanger.

(b) Multi stage expansion with reheating between stages.

(c) Perfect intercooling of a two stage compressor.

(d) Rotary air compressors. (20)
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BT-5/D-20 45124
I.C. ENGINE AND GAS TURBINE

Paper–ME-301 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all. Assume any missing data

suitably.

1. Describe with a suitable sketch the two stroke cycle spark

ignition (SI) engine. How its indicator diagram differs from

that of four stroke cycle engine? 15

2. The following data refer to an oil engine working on Otto

four stroke cycle

Brake power = 14.7 KW

Suction pressure = 0.9 bar

Mechanical efficiency = 80%

Ratio of compression = 5

Index of compression curve = 1.35

Index of expansion curve = 1.3

Maximum explosion pressure = 24 Bar

Engine speed = 1000 rpm

Ratio of stroke: bore = 1.5

Find the diameter and stroke of the piston. 15
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3. (a) Justify and discuss the air fuel ratio during idling,

cruising and maximum power requirement in S.I.

Engine. 7

(b) Explain the construction and working of magneto

ignition system. 8

4. (a) Explain the combustion phenomenon in S.I. engines

and brief about detonation. 7

(b) Explain delay period in C.I. engines and the factors on

which the delay period depends. 8

5. (a) Explain the various lubrication properties of the oil for

the I.C. Engines. 7

(b) Discuss the various components of water cooling system

with sketches if any. 8

6. A 4-cylinder petrol engine has a bore of 60 mm and a stroke

of 90 mm. Its rated speed is 2800 r.p.m. and it is tested at

this speed against brake which has a torque arm of 0.37 m.

The net brake load is 160 N and the fuel consumption is

8.986 litres/h. The specific gravity of petrol used is 0.74

and it has a lower calorific value of 44100 kJ/kg. A Morse

test is carried out and the cylinders are cut out in the order

1, 2, 3, 4 with corresponding brake loads of 110, 107, 104,

and 110 N respectively. Calculate for this speed: (i) the

engine torque (ii) the brake mean effective pressure (iii) the

specific fuel consumption (iv) mechanical efficiency (v) brake

thermal efficiency. 15
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7. (a) What do you mean by multistage compression ? State

its advantages. 5

(b) A multistage axial flow compressor delivers 20 kg/s of

air. The inlet stagnation condition is 1 bar and 17°C.

The power consumed by the compressor is 4350 kW.

Determine delivery pressure, number of stages and the

overall isentropic efficiency of the compressor. Assume

temperature rise in the first stage is 15°C, the polytropic

efficiency of compressor is 88% and the stage stagnation

pressure ratio is constant. 10

8. (a) What are the various methods to improve the thermal
efficiency of open cycle gas turbine plant? 6

(b) In an air standard regenerative gas turbine cycle, the
pressure ratio is 5. Air enters the compressor at 1 bar,
300 K and leaves at 490 K. The maximum temperature
in the cycle is 1000 K. Calculate the cycle efficiency,
given that the efficiency of the regenerator and the
adiabatic efficiency of the turbine each are 80%.
Assume for air, the ratio of specific heats is 1.4. Also
show the cycle on the T-s diagram. 9
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BT-5/D-20 45037
INDUSTRIAL ENGINEERING

Paper : ME-307E

Opt. (i)

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. (a) Explain Performance Rating and its determination.

(b) Write short note on :

(i) PMTS.

(ii) Work Factor. 20

2. (a) Discuss the Importance of Method Study along with

the tools used for the purpose.

(b) Discuss the Principles of Motion Economy. 20

UNIT–II

3. (a) Explain Military or line organization and functional

organization. 10

(b) Distinguish between Neo-Classical organization and

Modern Organization theory. 10

45037/PDF/KD/331 [P.T.O.



4. (a) Discuss the objectives of PPC, also give its functions.

(b) Write short note on :

3Ss-Standardization ; Simplification and Specialization.

20

UNIT–III

5. Explain objectives and importance of sale forecasting. Also

describe Delphi technique of sale forecasting. 20

6. (a) Explain ABC analysis. 10

(b) Explain Economic order Quantity. 10

UNIT–IV

7. Write short  note on the following :

(a) Various incentive payment scheme.

(b) Ergonomics.

(c) Concept of JIT. 20

8. (a) Explain the Mechanics of MRP-I and MRP-II. 10

(b) Explain the methodology and techniques used in Value

Engineering. 10

45037/00/KD/331 2
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BT-5/D-20 45127
INDUSTRIAL ENGINEERING

Paper–ME-307N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions, selecting at least one question

from each unit.

UNIT–I

1. Discuss various motion economy principles. Briefly describe

how 'micro-motion study' is carried out. 15

2. Write briefly on :

(a) Two handed process charts. 8

(b) Time study allowances. 7

UNIT–II

3. Describe various scheduling activities carried out in an

organization. Also describe routing and estimating. 15

4. Write briefly on ‘classical organization theory’ and ‘modern

organization theory’. Discuss characteristics of a good

organization. 15
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UNIT–III

5. Make a forecast for the year 2020 for the given data by time

series analysis:

Year Quarter Sales (kg)

1 56

2017 2 32

3 40

4 48

1 67

2018 2 25

3 30

4 59

1 85

2019 2 40

3 45

4 82 15

6. Write briefly on:

(a) Inventory Costs. 8

(b) ABC Analysis. 7

UNIT–IV

7. Write on different types of wages. Describe the characteristics

of a good wage plan. 15
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8. Write briefly on:

(a) Product life cycle. 8

(b) Steps in value engineering. 7
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BT-5/D-20 45038
MACHINE DESIGN–I

Paper–ME-309-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any five questions selecting atleast one question

from each unit. All questions carry equal marks (20) each.

UNIT–I

1. (a) How cast iron is obtained? Classify and explain different

types of cast irons. 10

(b) Define 'mechanical property' of an engineering material.

State any six mechanical properties, give their

definitions and one example of the material possessing

the properties. 10

2. A bar of circular cross-section is subjected to alternating

tensile forces varying from a minimum of 200 kN to a

maximum of 500 kN. It is to be manufactured of a material

with an ultimate tensile strength of 900 MPa and an

endurance limit of 700 MPa. Determine the diameter of bar

using safety factors of 3.5 related to ultimate tensile strength

and 4 related to endurance limit and a stress concentration

factor of 1.65 for fatigue load. Use Goodman straight line

as basis for design. 20
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UNIT–II

3. Two plates of 7 mm thick are connected by a triple riveted

lap joint of zig-zag pattern. Calculate the rivet diameter, rivet

pitch and distance between rows of rivets for the joint. Also

state the mode of failure of the joint. The safe working

stresses are as follows : �t = 90 MPa ; � = 60 MPa ; and

�c = 120 MPa. 20

4. Design a knuckle joint to transmit 150 kN. The design
stresses may be taken as 75 MPa in tension, 60 MPa in shear
and 150 MPa in compression. 20

UNIT–III

5. A shaft is supported by two bearings placed 1 m apart. A
600 mm diameter pulley is mounted at a distance of
300 mm to the right of left hand bearing and this drives a
pulley directly below it with the help of belt having maximum
tension of 2.25 kN. Another pulley 400 mm diameter is
placed 200 mm to the left of right hand bearing and is driven
with the help of electric motor and belt, which is placed
horizontally to the right. The angle of contact for both the
pulleys is 180° and μ = 0.24. Determine the suitable diameter
for a solid shaft, allowing working stress of 63 MPa in tension
and 42 MPa in shear for the material of shaft. Assume that
the torque on one pulley is equal to that on the other pulley.

20

6. A lever loaded safety valve is 70 mm in diameter and is to
be designed for a boiler to blow-off at pressure of 1 N/mm2

gauge. Design a suitable mild steel lever of rectangular cross-
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section using the following permissible stresses : Tensile
stress = 70 MPa; Shear stress = 50 MPa; Bearing pressure
intensity = 25 N/mm2. The pin is also made of mild steel.
The distance from the fulcrum to the weight of the lever is
880 mm and the distance between the fulcrum and pin
connecting the valve spindle links to the lever is 80 mm.

20

UNIT–IV

7. Design and draw a cast iron flange coupling for a mild steel
shaft transmitting 90 kW at 250 r.p.m. The allowable shear
stress in the shaft is 40 MPa and the angle of twist is not to
exceed 1° in a length of 20 diameters. The allowable shear
stress in the coupling bolts is 30 MPa. 20

8. Design and draw an oval flanged pipe joint for a pipe having
50 mm bore. It is subjected to an internal fluid pressure of 7
N/mm2. The maximum tensile stress in the pipe material is
not to exceed 20 MPa and in the bolts 60 MPa. 20
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BT-5/D-20 45128
MACHINE DESIGN

Paper–ME-309 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions in all. Assume any missing

data suitably.

1. (a) Distinguish clearly amongst cast iron, wrought iron and

steel regarding their constituents and properties. 7

(b) Discuss the important non-metallic materials of

construction used in engineering practice. 8

2. (a) What do you understand by stress concentration ? How

do you take it into consideration in case of component

subjected to dynamic loading ? 8

(b) What is the difference between endurance limit and

fatigue strength of a material ? 7

3. Design a knuckle joint to connect two mild steel bars under

a tensile load of 25 kN. The allowable stresses are 65 MPa

in tension, 50 MPa in shear and 83 MPa in crushing. 15

4. (a) What are the assumptions made in the design of welded

joint? 4
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(b) A solid rectangular shaft of cross-section 80 mm × 50

mm is welded by a 5 mm fillet weld on all sides to a

flat plate with axis perpendicular to the plate surface.

Find the the maximum torque that can be applied to

the shaft, if the shear stress in the weld is not to exceed

85 MPa. 11

5. Determine the diameter of hollow shaft having inside

diameter 0.5 times the outside diameter. The permissible

shear stress is limited to 200 MPa. The shaft carries a 900

mm diameter cast iron pulley. This pulley is driven by

another pulley mounted on the shaft placed below it. The

belt ends are parallel and vertical. The ratio of tensions in

the belt is 3. The pulley on the hollow shaft weighs 800 N

and overhangs the nearest bearing by 250 mm. The pulley

is to transmit 35 kW at 400 r.p.m. 15

6. A hand lever for a brake is 0.8 m long from the centre of

gravity of the spindle to the point of application of the pull

of 300 N. The effective overhang from the nearest bearing

is 100 mm. If the permissible stress in tension, shear and

crushing is not to exceed 66 MPa, design the spindle, key

and lever. Assume the arm of the lever to be rectangular

having width twice of its thickness. 15

7. Design a muff coupling to connect two shafts transmitting

40 kW at 120 r.p.m. The permissible shear and crushing

stress for the shaft and key material (mild steel) are 30 MPa

and 80 MPa respectively. The material of muff is cast iron
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with permissible shear stress of 15 MPa. Assume that the

maximum torque transmitted is 25 per cent greater than the

mean torque. 15

8. A square flanged pipe joint of 50 mm internal diameter is

subjected to an internal pressure of 24 N/mm2. Design the

joint for allowable tensile stress of 240 N/mm2. Test pressure

may be taken as twice the working pressure. 15
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BT-5/D-20 45197
MECHANICAL VIBRATIONS AND TRIBOLOGY

Paper : MEC-305A

Opt. (i)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. (a) Determine the natural frequency of the system shown

in Fig. I, assuming that cords don't stretch and slide

over the pulley rim. Assume pulley has no mass.

Given : m = 20 kg, k
1 

= 10000 N/m, k
2 

= 8000 N/m.

(5)

Fig. I.

45197/PDF/KD/355 [P.T.O.



(b) Find the sum of two harmonic motions of equal

amplitude but of slightly different frequency. Discuss

the beating phenomenon that result from this sum.

(15)

2. Show that the mass of a system having overdamping, will

never pass through the equilibrium position, if it is given

(i) an initial displacement only (ii) an initial velocity only.

(20)

UNIT–II

3. Give the complete solution to an underdamped system

subjected to sinusoidal excitation. (20)

4. Derive the characteristic equation for a two degree of freedom

system with multiple damping elements. (20)

UNIT–III

5. Calculate the natural frequencies of the system as shown

in Fig. II. Use Holzer Method. Given :

J
1
 = 10 kg-cm-sec2,  J

2
 = J

4
 = 2 kg-cm-sec2,

J
3 

= 15 kg-cm-sec2 k
t
1
 = k

t3
 = 10 × 106 kg-cm/rad,

k
t2

 = 20 × 106 kg-cm/rad.

Fig. II.

(20)

45197/00/KD/355 2



6. Determine the normal functions in transverse vibration for

a simply supported beam of length l and uniform cross-

section. (20)

UNIT–IV

7. What is the meaning of the word "Tribology"? What are the

basic modes of lubrication? Also explain the properties of

lubricants. (20)

8. What is wear? Explain the sliding and abrasive wear

mechanisms with diagram. (20)

45197/00/KD/355 3
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BT-5/D-20 45196
PRODUCTION TECHNOLOGY

Paper : MEC-303A

Opt : (I)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. (a) Explain the theory of chip formation in metal cutting

assuming orthogonal cutting model. (8)

(b) Explain Mechant equation used to calculate the forces

in metal cutting. (7)

2. (a) Explain any five operations performed by Lathe with

the help of neat diagram. (7½)

(b) Explain any five operation performed by Milling

machine with the help of neat sketches. (7½)

UNIT–II

3. (a) Explain different types of cutting tool materials with

their advantages and limitations. (8)

(b) Explain nomenclature of milling cutter or single point

cutting tool with the help of neat sketch. (7)

45196/PDF/KD/354 [P.T.O.



4. (a) Explain different types of fits and tolerances with the

help of examples and diagrams. (8)

(b) Explain the different procedures adopted to inspect the

screw threads. (7)

UNIT–III

5. Explain the following :

(a) Thread Milling.

(b) Thread Rolling.

(c) Thread Tapping. (5×3=15)

6. (a) Explain the various principle used for designing the

work-holding devices for machine tools. (7½)

(b) Explain any three types of JIG with the help of neat

diagrams. (7½)

UNIT–IV

7. (a) Explain Gear forming in detail. (6)

(b) Explain any three gear finishing operations in details.

(9)

8. Explain modes of operations and functions of CNG machine.

Explain its advantages and applications. (15)

45196/00/KD/354 2
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BT-5/D-20 45129
PRODUCTION TECHNOLOGY–II

Paper–ME-311 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting atleast one question

from each unit.

UNIT–I

1. (a) Explain the working of rotary kind of hydraulic drive.

(5)

(b) Assume that maximum and minimum cutting speed are

V1 and V2 m/min respectively. What will be the ratio

of maximum spindle speed to minimum spindle speed

if diameters of workpiece that is to be machined vary

from a minimum value of D2 mm to maximum D1 mm ?

(5)

(c) Name different forms of machine tool kinematic

structures and explain one of them in detail. (5)

2. (a) Explain the wide or open type ray diagrams. (8)

(b) Why G.P. is preferred over A.P. for laying out the

spindle speed ? (7)
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UNIT–II

3. (a) Explain the thread nomenclature with well labelled

diagram. (7)

(b) Explain the centerless thread grinding with a neat sketch.

(8)

4. (a) Explain the gear burnishing in detail with a neat sketch.

(8)

(b) What are various gear generating methods ? Discuss in

detail the broaching process. (7)

UNIT–III

5. (a) Explain the working principle and material removal

mechanism in USM. Also mention its capabilities and

industrial applications. (10)

(b) Which unconventional process will be best suited for

machining of rubber and why ? (5)

6. (a) Describe the means of avoiding chatter on existing

machine. (8)

(b) Which cutting conditions-induce chatter vibration? (7)

UNIT–IV

7. (a) What are "locating devices" or "locators" ? Which factors

govern the selection of a locator ? (7)

(b) Explain the working of toggle action clamp. (8)
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8. (a) Explain the principle of least points. (5)

(b) What are the advantages of making the jigs and fixtures

through casting? (5)

(c) Discuss the effect of external forces on clamping action.

(5)
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BT-5/D-20 45039
STEAM GENERATION AND POWER

Paper–ME-311E

Group–(i)

Opt. (II)

Time : Three Hours] [Maximum Marks : 100

Note : Attempt only five questions, selecting at least one question

from each unit. Unless stated otherwise, the Symbols have

their usual meaning in context with the subject. Use of

steam tables and Mollier diagram is allowed. Assume

suitable data, if required.

UNIT–I

1. Explain the following in context with steam and power

generation :

(a) Economizer.

(b) Chimney height.

(c) Artificial draught.

(d) Boiler efficiency. (5×4=20)

2. With a neat sketch explain working of a Lancashire boiler.

What are its merits and demerits? Also, explain in detail, the

principle of operation of "overfeed and underfeed stokers".

20

�������	
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UNIT–II

3. A steam power plant operates at a boiler pressure of 07 MPa

and condenser pressure of 20 kPa. Determine : (a) energy

supplied/kg of stem produced in boiler, (b) quality of steam

entering the condenser (c) Rankine cycle efficiency

considering the pump work, (d) specific steam consumption.

20

4. Sketch a typical layout of a modern thermal power plant.

Explain in detail, it's all the important components. Also,

explain the Rankine cycle using h-S diagram. 20

UNIT–III

5. Derive an expression for mass of steam discharge through a

steam nozzle and hence obtain value of pressure ratio across

the nozzle. 20

6. Steam from a boiler superheater at a pressure of 12 bar and

temperature 300°C is expanded isentropically in a

convergent-divergent nozzle up to atmospheric pressure. The

law of expansion pv1.3 = constant follows. If the throat area

is 2 cm2, find mass flow rate and cross sectional area at exit.

20

UNIT–IV

7. In a reaction turbine, moving blades are of the same shape

and size as fixed blades, but reversed in direction. The

receiving angle is 35° and the discharge angle is 20°. Find
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the power developed per pair of the blades for a steam

consumption of 3600 kg/hr, when the blade speed is

50 m/s. If the efficiency of the pair is 80%, estimate the

enthalpy drop per kg. 20

8. Explain the following in context of steam turbines, with the

help of h-s diagrams :

(a) Throttle governing.

(b) By-pass governing. 20



BT-7/D-20 47058

ADVANCE MANUFACTURING TECHNOLOGY

UNIT-I

Paper - ME-419 E

Option : I

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt any Five questions, selecting at least one

question from each Unit. All questions carry equal

marks.

1. (i) Explain electro forming and surface coating

processes in detail. 8

(ii) Explain any three of following : 4×3=12

(a) Adhesive bonding

(b) Surface cleaning

(c) Graphite mould coating

(d) Vacuum mould process.

2. (i) Explain the various types of composite

materials with their industrial application. 10

(ii) Explain machinery & joining of composites in

detail with suitable examples, challenges faced

with their merits & demerits. 10

Roll No. ............................ Total Pages : 3
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UNIT-II

UNIT-III

UNIT-IV

3. Explain the following with suitable diagrams, merits,

demerits and with applications : 5×4=20

(i) Injection moulding

(ii) Tube extrusion

(iii) Compression moulding

(iv) Transfer moulding.

4. (i) Explain in detail the processes used for thread

rolling and thread milling. 10

(ii) Explain the process used for thread

measurement and inspection. 10

5. (i) Explain the effect of variable on metal forming

processes. 10

(ii) Explain the analysis of the mechanism used in

power rolling. Assume suitable data. 10

6. (i) Explain the analysis of the principle in detail

related to Drawing process. Assume suitable

data. 10

(ii) Explain the analysis of the mechanism of

Extrusion process. Assume suitable data. 10

7. (i) Explain the various types of die casting dies with

their merits, demerits & applications. 10

47058/K/414 2



(ii) Explain vacuum die casting process in detail. 10

8. (i) Explain the various elements of casting. 6

(ii) Explain the chief factors involved in cost

estimation. 6

(iii) Explain the procedure to calculate the

machinery frames. Assume suitable data &

method. 8

47058/K/414 3



BT-7/D-20 47175

ADVANCED MANUFACTURING TECHNOLOGY

Paper - ME-429 N

Option - I

Attempt five questions in all, selecting at least one

question from each unit.

Time allowed : 3 Hours Maximum Marks : 75

Note :

UNIT-I

UNIT-II

1. (i) Explain electro forming process with its benefits

and limitations. 8

(ii) Discuss surface cleaning and surface treatment

with suitable example. 7

2. (i) Describe Vacuum Moulding process. 8

(ii) Write short note on following terms :- 7

(a) Types of Composite Material

(b) Agglomerated Materials

3. (i) What is Polymerization. Explain Casting of

Plastics in detail? 8

(ii) Explain Machining of plastic and thread

chasing. 7

Roll No. ............................ Total Pages : 2
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4. Write short note on :

(i) Die threading and tapping 8

(ii) Thread measurement and inspection 7

5. (i) Describe the effect of various variables which

affect the metal forming processes. 8

(ii) How the metal forming processes are classified,

explain. 7

6. Write short note on any two of the following terms :15

(i) Open Die Forging

(ii) Extrusion

(iii) Rolling

7. (i) Explain Molten Metal injection system in

detail. 8

(ii) Explain hot chamber die casting with its

advantages and limitations. 7

8. Explain the data requirements of cost estimating,

steps and chief factors involved in cost estimating

along with methods of cost estimating. 15

UNIT-III

UNIT-IV

47175/K/772 2



BT-7/D-20 47055

AUTOMOBILE ENGINEERING

Paper - ME-401 E

Option : II

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit. Assume suitable data, if

missing.

1. Differentiate between MPFI and conventional fuel

injection systems with the salient features and

different components of each. 20

2. Describe the working of multiple plate clutch along

with its full constructional details. 20

3. Describe the working of synchromesh gear box along

with its full constructional details. 20

4. Explain with a simple sketch, working of differential

in an automobile. Also, discuss the functions of a

propeller shaft and torque tube drive? 20

5. (i) Explain the working of vacuum assisted

hydraulic brake. 10

UNIT-I

UNIT-II

UNIT-III

Roll No. ............................ Total Pages : 2
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(ii) Write a note on independent suspension

system. 10

6. (i) Discuss the constructional details of a cross ply

tyre. 10

(ii) Explain the functioning of rigid axle suspension

system with a neat sketch. 10

7. Explain the term "Backlash" in Steering Gear. Write

the common procedure adopted to adjust the

backlash in steering gear. 20

8. Discuss the national and international emission

standards of Bharat stage-IV and Bharat stage-VI

engines. 20

UNIT-IV

47055/K/411 2



47165/K/484 P. T. O.

Roll No. ......................... Total Pages : 2

BT-7/D-20 47165

ENTREPRENEURSHIP

Paper–HS-401N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit.  All questions carry

equal marks.

UNIT–I

1. (a) How does an Entrepreneur contributie to the

Economy and to the Society? 7

(b) Explain the Entrepreneurial triats and skills. 8

2. (a) What is Entrepreneurship? Describe, how risk

taking is an important element in the

Entrepreneurship. 8

(b) What are the differences between an Entreprenur

and a Manager? 7

UNIT–II

3. (a) What is Project identification? Explain the

internal and external constraints of Project

identification. 7



47165/K/484 2

(b) Describe the various sources of Business idea.

How they help to launch a Product? 8

4. Define Project planning. Explain the networking

techniques used for the Project scheduling. 15

UNIT–III

5. What is Small Scale Industry? Discuss the scope

and objective of SSI. Describe the different types

of Small Scale Industries. 15

6. (a) How Small Scale Industries help in Economic

development of a Country? 8

(b) Explain the need of NOC from Pollution

department to setup a SSI. 7

UNIT–IV

7. (a) Discuss the various Government policies towards

Small Scale Industry after Independence. 7

(b) Explain the requirement for the formation of

Private/Public Limited Company. 8

8. Name some of the Financial Institutions, who help

in setting up of a Small Scale Industry. What do

they see before extending a Loan to them? 15



47060/K/561 P. T. O.

Roll No. ......................... Total Pages : 2

BT-7/D-20 47060

MAINTENANCE ENGINEERING

Paper–ME-437-E

Opt.–(i)

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least

one question from each Unit.  All questions carry

equal marks.

UNIT–I

1. (a) What do you understand by Maintenance and

Reliability Engineering? What are thier objectives

and functions? 20

(b) The Maintenance function must not only perform

its duties effectively, but also provide direct

coordination and support with other Functional

groups. Explain, why? 20

2. Explain the concepts of Preventive maintenance and

corrective maintenance. What are the prerequisites

of Corrective maintenance? 20
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UNIT–II

3. What are there general categories of tasks that are

considered to be proactive in nature? Explain the

condition based maintenance techniques. 20

4. Explain the following : 20

(i) Total productive maintenance

(ii) Vibration monitoring and current monitoring.

UNIT–III

5. What do you understand by NDT techniques? Explain

any one of the techniques used for condition

monitoring. 20

6. Explain the basic steps involved in maintenance

management. Also discuss the maintenance

productivity areas for improvements. 20

UNIT–IV

7. Define operational reliability. Explain with suitable

example the maintainability criteria of any system.

20

8. (a) Give detailing about the checklist to assess the

maintainability of a system. 10

(b) Explain the maintenance information and

reporting system with example. 10



47166/K/485 P. T. O.

Roll No. ......................... Total Pages : 3

BT-7/D-20 47166

MEASUREMENT AND CONTROL

Paper–ME-401N

Opt.–(i)

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit.  All questions carry

equal marks.

UNIT–I

1. (a) Explain the elements of a generalised Measureing

system with examples. 7

(b) Explain different types of Measurements with

suitable examples and neat diagrams. 8

2. (a) Explain any five Static performance

characteristics of measuring instruments. 7½

(b) Explain sources of error and selection of measuring

instruments in detail. 7½

UNIT–II

3. Explain the following with the help of neat sketches :

(a) Hydraulic Load cell



47166/K/485 2

(b) Elastic Load cell

(c) Torque Meter. 5×3=15

4. Explain the following with the help of neat sketches :

5×3=15

(a) Pirani Gauge

(b) Temperature Compensations on Strain gauges

(c) Seismic Instrument.

UNIT–III

5. Explain the following with the help of neat

diagrams : 5×3=15

(a) Dynamic effects of Connecting tubing

(b) Drag force flow meter

(c) Hot wire anemometer.

6. Explain the following : 5×3=15

(a) Bimetallic thermometer

(b) Thermocouple materials

(c) Selective radiation Byrometer.



UNIT–IV

7. Find the overall transfer function of the negative

feedback Control system shown in figure. The

system has two feedback paths. 15

8. Obtain the signal flow diagram of the multiple loop

control system whose block diagram is shown below.

Determine the close Loop transfer function of the

arrangement by invoking mason’s rule : 15

47166/K/485 3



BT-7/D-20 47056

MEASUREMENTS & CONTROL

Paper - ME-403 E

Option : 2

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit.

1. (i) Classify Measuring instruments. Also discuss

propagation of uncertainties in compound

quantity. 5

(ii) Differentiate the following : 5

(a) Accuracy and Precision

(b) Hysterisis and Linearity.

(iii) Explain in detail merits and demerits of

mechanical measuring systems. Also write a

technical note on mechanical and electrical

loading. 10

2. (i) A pressure gauge, which has linear calibration

curve, has radius of scale line as 90 mm and

pressure of zero to 60 Pascals is displayed over

an arc of 300°C. Determine the sensitivity of the

gauge as a ratio of scale length to pressure. 10

UNIT-I

Roll No. ............................ Total Pages : 3
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(ii) Explain in detail functional elements of

generalized measuring instruments. 10

3. Derive an expression of the response of a first order

mechanical system subjected to step and ramp

inputs. 20

4. Write short notes on following : 4×5=20

(a) Best linear calibration and its precision

(b) Chauvent's Criteria of rejecting a dubious data

(c) Statistical attributes of measuring system

(d) Dynamic error and speed of response.

5. (i) A simple electrical strain gauge of resistance

100 ohm and having a gauge factor of 2 is bonded

to steel having an elastic stress of 400 MN/m²

and modulus of elasticity is 200GN/m. Calculate

the 10

(a) change in resistance due to a change in

stress equal to 1/10 of the elastic range.

(b) due to change of temperature of 20°C if the

material is advance alloy. The resistance

temperature coefficient of advance alloy is

20×10 /°C.

(ii) Describe in brief Mathematical analysis of

Ballast and DC Wheatstone bridge criteria. 10

UNIT-II

UNIT-III

–6

47056/K/412 2



6. Describe in brief principle, theory, types, advantages

and limitations of fixed contact mechano-resistive

and electrostatic transducers. Also discuss. 20

7. (i) Draw the signal flow graphs for the following set

of equations : 05

(Draw the signal flow graph of following

equations)

X + 6X – 3X = 0; X + 4X – 5X = 0; X – 9X = 0.

(ii) Write a technical note on linear control systems

and stability of a control system. 10

8. Obtain signal flow graph representation for a system

whose block diagram is given below and using

Mason's gain formula, determine the ratio C/R. 15

UNIT-IV

2 3 1 3 4 2 4 3

47056/K/412 3
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Roll No. ......................... Total Pages : 2

BT-7/D-20 47167

MECHATRONICS

Paper–ME-403N

Opt.–(ii)

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit.  All questions carry

equal marks.

UNIT–I

1. (a) Enumerate and explain briefly the elements of

Measuring system with an example. 7

(b) State the advantages and limitations of a ‘closed-

loop’ control system with examples. 8

2. Describe Axioms and Laws of Boolean Algebra with

truth table. 15

UNIT–II

3. Explain Strain Gauge Transducer with their types

and define the characteristics of Resitance wire

strain gauge. 15
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4. (a) Describe the basic details of a Poppet valve and

a shuttle valve. 7

(b) Explain the principle of a Pilot-operated valve.

8

UNIT–III

5. By examining the following Mechanisms, explain

and state the number of degrees of freedom each

has : 15

(a) A car hood hinge mechanism

(b) An estate car tailgate mechanism

(c) A windscreen wiper mechanism

(d) Your knee

(e) Your ankle.

6. What is an architecture of a Microprocessor? Explain

the procedure of how external devices can be

connected to a Microprocessor. 15

UNIT–IV

7. What are the advantages of PLC over a Relay

control system? Describe the selection of a PLC

with basic structure. 15

8. Explain the various Industrial Robots which are

in use. 15



47168/K/486 P. T. O.

Roll No. ......................... Total Pages : 3

BT-7/D-20 47168

NON-CONVENTIONAL MACHINING

Paper–ME-415N

Opt.–(i)

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit.  All questions carry

equal marks.

UNIT–I

1. (a) Explain the classification of Non-Conventional

machining processes on the basis of the type of

Energy used. 7

(b) Explain the advantages and justification of Non-

conventional Machining with the help of Industrial

applications. 8

2. (a) Explain Ultrasonic Machining system with the

help of neat sketch. 7

(b) Explain the mechanics of Cutting with the help

of model proposed by show using Grain Hammering

model. 8
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UNIT–II

3. (a) Explain the Electro Chemical Machining setup

in detail with the help of neat sketches. 8

(b) Explain the Self regulatory feature and generalised

equation for Interelectrode gap. 7

4. (a) Explain Dielectric system and methods of

effective flushing used in EDM. 7

(b) Derive the expression for Material Removal rate

in case of EDM assuming suitable circuit. 8

UNIT–III

5. (a) Explain the setup of Abrasive Set Machining in

detail. 7

(b) Explain the Water Get Machining in detail. 8

6. (a) Explain Plasma and Machining with the help of

neat sketch along with its advantages, limitations

and applications. 7

(b) Explain Laser Beam Machining principle and

explain setup in detail. 8

UNIT–IV

7. Explain the following Rapid Prototyping processes

along with their advantages, limitations and

applications : 5×3=15



(a) Laminated Object Manufacturing (LOM)

(b) Fused Deposition Modelling (FDM)

(c) Selective Laser Sintering (SLS).

8. Explain the following Rapid Tooling techniques in

detail : 5×3=15

(a) Silicon Rubber Molding

(b) Investment Casting

(c) Vacuum Casting.

47168/K/486 3



BT-7/D-20 47057
STATISTICAL QUALITY CONTROL AND

RELIABILITY

Paper - ME-405 E

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit.

1. Write briefly on the concept of quality and discuss

How is quality

control different from TQM ? 20

2. Briefly describe :

(i) Quality Circles. 10

(ii) Variability concept in manufacturing cycle. 10

3. Write briefly on inherent and potential capability.

Discuss the application of U charts. 20

4. Draw a suitable control chart for the given data: 20

5. Draw and explain OC Curve? Explain LTPD and

AQL? Describe the concept of acceptance number. 20

UNIT-I

UNIT-II

UNIT-III

various factors affecting quality.

Item No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

No. of Defects 9 6 7 8 6 6 8 7 9 3 5 6 3 1 2

Roll No. ............................ Total Pages : 2
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6. Write briefly on :

(i) Sequential Sampling. 10

(ii) Acceptance sampling by variables. 10

7. Write briefly on :

(i) Redundancy and reliability.

(ii) Pattern of failure.

8. Discuss the ways to improve reliability. Calculate the

reliability of the system shown below : 20

UNIT-IV

47057/K/413 2



Roll No. .......................... Total Pages : 02

BT-8/D-20 48171
AUTOMOBILE ENGINEERING

ME-402N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

I Discuss the history and development of automobiles.

Explain the constructional and working details of 4 stroke

S. I. engine. 15

2. (a) Enlist the different lining and friction materials used

in clutch. How does it affect the torque transmission ? 8

(b) What is electromagnetic clutch ? How does it differ

from ordinary clutches ? 7

Unit II

3. (a) Describe the sliding mesh and synchro mesh gear

boxes with neat diagrams. 8

(b) Differentiate between the manual and automatic

transmission. Explain their merits and demerits. 7

(3)L-48171 1



4. (a) Explain the working principle of a differential with

diagram. 8

(b) State the function of propeller shaft in the

transmission system of a vehicle. 7

Unit III

5. (a) Differentiate between the Drum and Disc types of

brakes. 8

(b) What is brake efficiency ? Explain the functioning

and method of operation of a brake system. 7

6. (a) Describe, with a neat sketch, the construction and

functioning of Mc Pherson strut rear suspension. 8

(b) Describe the construction and working of Leaf spring

suspension system with neat sketch. 7

Unit IV

7. (a) Discuss steering characteristics. What do you mean

by understeer and oversteer ? 7

(b) Explain, how kingpin inclination or steering axis

inclination produces directional stability ? 8

8. (a) Explain the Davis Steering Mechanism. Write its

relative merits 7

(b) Sketch and in the emission control through catalytic

converter. 8

(3)L-48171 2 ___



Roll No. .......................... Total Pages : 02

BT-8/D-20 48050
ENTREPRENEURSHIP

ME-402E (Group I) (Opt. I)

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. Describe various elements of cost. Also give the

importance of economics for engineers. 20

2. What is depreciation ? Explain Sinking Fund Method and

Diminishing Balance Method for calculating depreciation.

20

Unit II

3. (a) Discuss the role of an Entrepreneur for the

development of Indian Economy. 10

(b) Discuss some myths and realties about

entrepreneurship. 10

(2)L-48050 1



4. Explain various methods used in selection of investment

and replacement alternatives. 20

Unit III

5. (a) Explain the concept of small scale industry and

how to start a small scale industry ?

(b) Discuss the infrastructural facilities availalbe for

entrepreneurship development in India. 20

6. What are the requirements of a new product design ?

Also describe the formalities for getting clearance before

starting individual ventures. 20

Unit IV

7. Write short notes on the following : 20

(i) Financial support for small scale industry

(ii) Government financial agencies.

8. (a) Explain the modern concept of marketing, marketing

research and market survey. 10

(b) Discuss the tools for techno economic feasibility of

a project. 10

(2)L-48050 2 __



Roll No. .......................... Total Pages : 03

BT-8/D-20 48178
FOUNDRY ENGINEERING

ME-422N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) Describe composition, properties and uses of

commonly used cast metals and alloys. 8

(b) Explain different types of patterns and pattern

allowances with neat sketch. 7

2. Explain the various factors involved in selection of the

pattern material for a particular casting process ? Explain

characteristics, applications, advantages and disadvantages

of the following pattern materials : 15

(i) Wood

(ii) Metal

(iii) Polystyrene.

(2)L-48178 1



Unit II

3. (a) What is low pressure die casting ? How does it

differ from hot chamber pressure die casting ? 8

(b) Explain Machine Molding Process. 7

4. Illustrate with neat sketch the working, advantages

disadvantages and applications of the following casting

processes :

(a) Centrifugal Casting

(b) Investment Casting. 15

Unit III

5. (a) With the help of neat diagram explain the basic

working principles and construction of various types

of dross traps used in gating systems. 8

(b) Differentiate between Directional and Progressive

Solidification. 7

6. (a) With the help of neat diagram explain the basic

working principles and construction of various types

of dross traps used in gating systems. 10

(b) Compare the gating practice adopted for Ferrous

and Non-ferrous materials. 5

(2)L-48178 2



Unit IV

7. Illustrate with neat sketch the construction of Cupola

furnace. Elaborate some of the advanced practices adopted

recently in Cupola operation. 15

8. (a) In a large foundry a scheme of SQC is to be

introduced. Explain the procedure to be followed. 8

(b) With proper illustration distinguish among

mechanization, automation and modernization with

particular reference to foundries. 7

(2)L-48178 3 __



Roll No. .......................... Total Pages : 02

BT-8/D-20 48056
MANAGEMENT INFORMATION SYSTEM

ME-432-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. Show, how the system approach would be useful in

attacking the ecological problems of a large city ? How

might an industrial oraganization cooperate with the

government in these problems ?

2. List five applications that lend themselves to programmed

decision rules. List five that do not, show how an MIS

would help make the decision ?

Unit II

3. Should detail work ever overlap the development of

conceptual design ? What problems might arise ? What

advantages might there be ?

(3)L-48056 1



4. Explain conceptual design. Develop a list of criteria for

comparing alternative conceptual designs.

Unit III

5. Develop a decision table for an automobile rental firm

for accepting and rejecting applicants.

6. Write short notes on the following :

(a) Early system testing

(b) Detailed design.

Unit IV

7. (a) Give reasons for severe problems in the area of

MIS maintenance.

(b) How to evaluate the MIS system ?

8. (a) What are the four pitfalls to watch for in MIS

implementation ?

(b) Explain the following :

(i) TARPIT

(ii) Soft  Sports in Planning.

(3)L-48056 2 ___
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BT-8/D-20 48180
MANUFACTURING MANAGEMENT

ME-426N Group I

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) Explain the concept of production along with

production management. 15

(b) What is Operation System ?

2. Write short notes on the following : 15

(a) Managing Global Operations

(b) Evolution of Operation Management.

Unit II

3. (a) Explain the need for selecting a suitable location.

(b) Write short notes on the following :

(i) Location theories

(ii) Location economics. 15

(3)L-48180 1



4. What is difference between Design of Product layout and

Design of Process layout ? 15

Unit III

4. (a) Discuss the evaluation of material handling

system. 15

(b) Write a short note on guidelines for effective

utilization of material handling equipment.

6. (a) Explain the terms : 10

(i) Just in time

(ii) Ergonomics.

(b) Discuss the scope and function of material

management. 5

Unit IV

7. Explain progammable automation along with its

application. Also describe which type of automation is

suitable for AGV system. 15

8. Write short notes on the following : 15

(a) Automated Storage/Retrieval System

(b) Automated Flow Lines

(c) Computer Integrated Manufacturing.

(3)L-48180 2 ___



Roll No. .......................... Total Pages : 04

BT-8/D-20 48052
OPERATIONS RESEARCH

ME-406E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. Consider the following L.P. : 20

Maximize z = 3X1 + 2X2

subject to :

4X1 – X2 ≤ 8

4X1 + 3X2 ≤ 12

4X1 + X2 ≤ 8

X1, X2 ≥ 0

(a) Show that the associated simplex iterations are

temporarily degenerate.

(b) Verify the result by solving the problem graphically.

2. (a) Discuss the various phases in solving an OR

problem. 10

(2)L-48052 1



(b) Draw a flowchart for the computational procedure

for a LPP using Simplex method. 10

Unit II

3. Find the optimal solution to the following transportation

problem : 20

Factories P Q R S Availability

A 10 8 7 12 500

B 12 13 6 10 500

C 8 10 12 14 900

Demand 700 550 450 300

4. A simple project has the following time and resource

data : 20

Activity Preciding Duration (days) Labour

activity requirement

A - 1 2

B - 2 1

C A 1 1

D - 5 1

E B 1 1

F C 1 1

(i) Determine the minimum project schedule.

(ii) Find the project schedule if only 2 men are available.

(iii) Determine the number of men required if the project

duration in (i) cannot be extended.
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Unit III

5. You have the chance to invest your money in either a

7.5% bond that sells at face value or an aggressive growth

stock that pays only 1% dividend. If inflation is feared,

the interest rate will go up to 8%, in which case the

principal value of the bond will go down by 10%, and

the stock value will go down by 20%. If recession

materializes, the interest rate will go down to 6%. Under

this condition, the principal value of the bond is expected

to go up by 5%, and the stock value will increase by

20%. If the economy remains unchanged, the stock value

will go up by 8% and the bond principal value will

remain the same. Economists estimate a 20% chance that

inflation will rise and 15% that recession will set in.

Assume that you are basing your investment decision on

next year's economic conditions.

(a) Represent the problem as a decision tree.

(b) Would you invest in stocks or bonds ? 20

6. You have been invited to play the Fortune Wheel game

on television. The wheel operates electronically with two

buttons that produce hard (H) or soft (5) spin of the

wheel. The wheel itself is divided into white (W) and red

(R) half-circle regions. You have been told that the wheel
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is designed to stop with a probability of .3 in the white

region and .7 in the red region. The payoff you get for

the game is : 20

W R

H 800 200

S 2500 1000

Draw the associated decision tree, and specify a course of

action.

Unit IV

7. A mechanic service four machines. For each machine, the

mean time between service requirements is 10 hours and

is assumed to be from exponential distribution. The repair

time tend to follow the same distribution with a meant of

2 hours. When a machine is down for repair, the time

lost has a value of Rs. 20/hour. The mechanic cost Rs. 50

for day : 20

(a) What is the expected number of machines in the

operation ?

(b) What is the exptected down time cost for the day ?

8. Solve the following game : 20

     B

I II III IV

I 6 4 8 0

A II 6 8 4 8

III 8 4 8 0

IV 0 8 0 16
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BT-8/D-20 48051
POWER PLANT ENGINEERING

ME-404-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks. Assume any missing data suitably.

Unit I

1. (a) What factors are considered for selecting a suitable

site for tidal power plants ? 10

(b) What are the advantages and disadvantages of direct

energy conversion systems over the conventional

power generation systems ? 10

2. (a) Explain the construction of flow duration curve and

discuss its importance in comparing the power

potentiality of different storages used for power

generation. 10
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(b) What do you understand by ‘pump storage plant’ ?

What are the advantages and limitations of this

power plant ? Where can such schemes be best

applied ? 10

Unit II

3. (a) Draw a neat diagram of Velox boiler and discuss its

merits and demerits with respect to Benson boiler. 10

(b) What is the necessity of coal storage ? Discuss the

different methods used of coal storage at plant. 10

4. (a) Draw a line diagram of pneumatic ash handling

system. Explain the difficulties encountered in its

design and operation. 10

(b) Why is supercharging is necessary in diesel plant ?

What are the methods for supercharging the diesel

engine ? 10

Unit III

5. A gas turbine plant conists of one turbine as compressor drive

and other to drive a generator. Each turbine has its own

combustion chamber supplied air directly from the

compressor. Air enters the compressor at 1 bar and 15ºC and
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compressed with isentropic efficiency of 76%. The gas inlet

pressure and temperature in both the turbines are 5 bar and

680ºC respectively. Take isentropic efficiency of both the

turbines as 86%. The mass flow rate of air entering the

compressor is 23 kg/sec. The calorific value of the fuel is

42000 kJ/kg. Calculate the power output of the plant and its

thermal efficiency. Take cpa = 1.005 kJ/kg K, and air = 1.4

and cpg = 1.128 kJ/kg K and gas = 1.34. 20

6. Draw a neat diagram of CANDU type reactor and give

its advantages and disadvantages over other types. Under

what circumstances this reactor is more preferable than

PWR or BWR ? 20

Unit IV

7. A power station has annual facors as follows :

Load factor = 0.6, Capacity factor = 0.4 and use factor = 0.45.

The maximum demand from the power station = 20 MW.

Determine :

(a) Annual energy produced

(b) Reserve capacity over and above peak load

(c) Number of hours per year during which plant is not

working. 20
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8. An input-output curve of a 10 MW thermal power plant

is given by equation I = 5 × 106 (18 + 12L + 0.5L2)

where I is in kJ/hr and L is in MW.

Find :

(a) The load at which the efficiency of the plant will

be maximum

(b) The increase in input required to increase the station

output from 5 MW to 7 MW by using the input-

output equation and by incremental rate curve. 20
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BT-8/D-20 48172
POWER PLANT ENGINEERING

ME-404N

Time : Three Hours] [Maximum Marks : 75

Note : There are eight questions in total. Students are required

to attempt any Five questions.

1. (a) Write short notes on the following : 5

(i) Importance of Rainfall and run-off in the

design of hydro-electric power plant

(ii) Hydrographs

(b) Explain storage type hydro power plant with a neat

sketch. 10

2. Explain the working principle of horizontal multibladed

windmill with a neat sketch. Also list its advantages and

disadvantages. 15

3. (a) Briefly discuss the commonly used ash handling

systems. 5

(b) Draw a neat diagram of velox boiler and explain it

working. 10
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4. (a) Explain the principle of Fluidized bed combustion

(FBC) system. State the advantages of FBC system.

10

(b) Discuss the various steps involved in coal handling

systems. 5

5. (a) Write a brief note on starting systems of gas turbine.

5

(b) Explain the importance of lubrication system in

diesel power engine. 5

(c) Explain the necessity of cooling systems in diesel

engine. 5

6. (a) Explain various methods of cooling the diesel

engine. 5

(b) In an open cycle regenerative gas turbine power

plant, the air enters the compressor at 1 bar abs,

32 degree Celsius and leaves at 7 bar abs. The

temperature at the end of combustion chamber is

820 degree Celsius. The isentropic efficiencies of

compressor and turbine are 0.85 and 0.87

respectively. Combustion efficiency is 92% and the

regenerative efficiency is 60%. Computer thermal

efficiency and work ratio. 10
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7. (a) Explain with a neat sketch working principle of

LMFBR nuclear reactor. 10

(b) Write a note on moderation in nuclear power plants.

5

8. (a) Explain with a neat sketch working principle of

CANDU nuclear reactor. 10

(b) Explain nuclear fission in detail. 5
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BT-8/D-20 48173
QUALITY ASSURANCE AND RELIABILITY

ME-406N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. What is the meaning of quality ? What is the meaning of

control ? How is control on quality maintained in any

industrial organization ? 15

2. Define Q.F.D. and explain its usefuleness. Demonstrate

the utility of Q.F.D. with an example. 15

Unit II

3. What can you tell about the percentange of cases outside

the limit X 2.5± σ  in a frequency distribution. 15

(a) If the distribution is approximately normal.

(b) If the distribution satisfies the condition of the

Camp-Meidell inequality
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(c) If nothing at all is known about the form of the

distribution. 15

4. The following table shows the averages and ranges of the

spindle diameters in milimeters for 30 subgroups of

5 items each.

X R X R X R

45.020 0.375 45.600 0.275 45.260 0.150

44.950 0.450 45.020 0.175 45.650 0.200

45.480 0.450 45.320 0.200 45.620 0.400

45.320 0.150 45.560 0.425 45.480 0.225

45.280 0.200 45.140 0.250 45.380 0.125

45.820 0.250 45.620 0.375 45.660 0.350

45.580 0.275 45.800 0.475 45.460 0.225

45.400 0.475 45.500 0.200 45.640 0.375

45.660 0.475 45.780 0.275 45.390 0.650

45.680 0.275 45.640 0.225 45.290 0.350

For the first 20 samples set up an X  chart and R chart.

Plot the next 10 samples on these charts to see if the

process continues “under control” both as to average and

range. 15
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Unit III

5. In a manufacturing process the number of defectives found

in the inspection of 20 lots of 100 samples is given

below :

1 5 11 7

2 4 12 6

3 3 13 3

4 5 14 5

5 4 15 4

6 6 16 2

7 9 17 8

8 15 18 7

9 11 19 6

10 6 20 4

Lot No. No. of Defectives Lot No. No. of Defectives

(a) Determine the control limits of p-chart and state

whether the process is in control.

(b) Determine the new value of mean fraction defective

if some points are out of control. Compute the

corresponding control limits and state whether the

process is still in control or not.

(c) Determine the sample size when a quality limit not

worst than 9% is desirable and a 10% bad product

will not be permitted more than three times in

thousand. 15
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6. What is ATI ? How will you compute the ATI for single

sampling and double sampling plans ? 15

Unit IV

7. (a) An element has a probability of successful operation

over a given period of 60 per cent. If four such

elements are connected in parallel estimate the

improvement factor. 8

(b) Explain the importance of reliability. 7

8. Write notes on the following :

(a) Unit redundancy 8

(b) Reliability of parallel connected system. 7
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BT-8/D-20 48054
TOTAL QUALITY MANAGEMENT

ME-426E Opt. I

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) Explain the concept of quality. Also define the

quality as the basis of market competition. 8

(b) Summarize the quality philosophy of Deming and

Juran. 12

2. (a) Enumerate the duties of quality council. 10

(b) Explain any two of the following terms : 10

(i) Quality leadership

(ii) Attitude of top management

(iii) Quality awards

(iv) Motivation.

Unit II

3. (a) Define TQM along with the barriers to its

implementation ? 14

(b) Briefly explain any two TQM models. 6
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4. (a) Explain the concept of quality function deployment

with suitable example.

(b) Define concept of total productive maintenance. 20

Unit III

5. Briefly explain the ISO : 9000 series standards in general.

20

6. Write short notes on the following :

(a) Need for quality assurance system in industries

(b) Internal audits. 20

Unit IV

7. Enumerate the various aspects of ISO : 14000 standards.

Also give the EMS benefits. 20

8. (a) Write short note on ISO : 10011-10014. 10

(b) Explain the guiding principles of environmental

audits. 10
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