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

BT-4/M-20 34023
PRODUCTION TECHNOLOGY

ME-202-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. Write briefly on :

(a) Stepped and stepless drives 10

(b) Hydraulic drives. 10

2. Describe the principle of stepped regulation. How is

common ratio selected ? 20

Unit II

3. Write briefly on turret-indexing mechanism. Also discuss

the tooling equipment for turrets. 20

4. Write briefly on gear generation, gear hobbing and gear

shaping. 20



Unit III

5. Describe the merits of unconventional machining

processes. Write briefly on working of ultrasonic

machining. 20

6. Using a neat sketch, write briefly on principle and working

of laser beam machining process. 20

Unit IV

7. Write briefly on :

(a) Sources of vibration during machining 10

(b) Calibration of dynamometers. 10

8. Using a neat sketch, explain the working of a drill

dynamometer. Discuss its limitations. 20
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Roll No. .......................... Total Pages : 03

BT-4/M-20 34024
MATERIAL SCIENCE

ME-204E

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit.

Unit I

1. (a) With neat sketches, evaluate Atomic Packing factor

for BCC and FCC crystal lattice. 10

(b) Explain with neat sketches, the various types of

crystal imperfections. 10

2. (a) The unit cell of chromium is cubic and contains

2 atoms. Determine the dimension of the chromium

unit cell when atomic weight (A) = 52 and density

of chromium () = 7.19 mg m–3. 8

(b) Differentiate between Edge and Screw

Dislocation. 6

(c) Describe the effect of imperfections on Metal

Properties. 6
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Unit II

3. (a) What is the importance and objectives of Phase

Diagram ? Draw and describe a binary phase

diagram with suitable examples. 10

(b) Illustrate the application of Gibbs’ Phase rule and

Lever Rule with suitable examples. 10

4. (a) Differentiate between Annealing and Hardening

processes. 10

(b) Describe any two surface hardening processes. 10

Unit III

5. (a) Differentiate between conventional and true stress

strain curve for polycrystalline materials. 8

(b) Write short notes on the following :

(i) Yield Point Phenomenon

(ii) Baushinger Effect

(iii) Strain Ageing. 12

6. (a) Describe the process of Recovery, Recrystallization

and Grain Growth. 10

(b) Describe various factors affecting Fatigue. Also

illustrate the mechanism of Fatigue failure. 10
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Unit IV

7. Describe the impact of time and temperature on Creep.

Draw creep curve and mechanism of creep failure.

Describe various measures to prevent creep failure.

20

8. Describe various types of properties and applications of

Ceramics. Illustrate with sketches different ceramics

forming techniques. 20
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BT-4/M-20 34025
STRENGTH OF MATERIAL-II

ME-206E

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit. Assume any missing data.

Unit I

1. (a) A rod 12.5 mm in diameter is stretched 3.2 mm

under a steady load of 10 kN. What stress would

be produced in the bar by a weight of 700 N,

falling through 75 mm before commencing to

stretch, the rod being initially unstressed ? The

value of E may be taken as 2.1 × 105 N/mm2. 10

(b) An unknown weight falls through a height of 20 mm

on a collar rigidity attached to the lower end of the

vertical bar 5 m long and 800 mm2 in cross-section. If

the maximum extension of the rod is to be 2.5 mm,

what is the corresponding stress and magnitude of the

unknown weight ? Take E = 2.0 × 106 kgf/cm2. 10
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2. (a) Discuss any two theories of failure with their

limitations and applications. 8

(b) A cylindrical shell made of mild steel plate and

1.2 m in diameter is to be subjected to an internal

pressure of 1.5 MN/m2. If the material yields at

200 MN/m2, calculate the thickness of the plate on

the basis of the following three theories, assuming

a factor of safety of 3 in each case :

(i) Maximum principal stress theory

(ii) Maximum shear stress theory

(iii) Maximum shear strain energy theory. 12

Unit II

3. Defien hoop and circumferential stress.

A copper tube of 50 mm internal diameter, 1.2 m long

and 1.25 mm thick, has closed ends and is filled with

water under pressure when a distortion of the end plates,

determine the alteration of pressure when an additional

volume of 3 × 10–6 m3 of water is pumped into the tube.

Modulus of elasticity for copper = 100 GN/m2. Poisson’s

ratio 0.3. Bulk modulus for water = 2 GN/m2. 20
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4. A simply supported beam of span 3.6 m carries a load of

600 N at its centre. The section of the beam is an equal

angle of size 120 mm × 120 mm × 15 mm as shown in

figure. The vertical load line passes through the centroid

of the section. Determine : 20

(a) Stress at point A, B and C of the mid section of the

beam.

(b) Deflection of beam at mid-section and

(c) Position of neutral axis. Take E = 2 × 105 N/mm2.

15 mm

15 mm

120 mm

120 mm

B C

A

Unit III

5. A steel tube of 200 mm external diameter is to be shrunk

onto another steel tube of 60 mm internal diameter. The

(3)L-34025 3



diameter at the junction after shrinking is 120 mm. Before

shrinking on, the difference of diameters at the junction

is 0.08 mm. Calculate the radial pressure at the junction

and the hoop stress developed in the two tubes after

shrinking on. Take E as 2 × 105 N/mm2. 20

6. What do you mean by uniform strength of a disk ?

Discuss the concept by taking suitable examples.

A steam turbine motor is running at 4800 r.p.m. It is to

be designed for uniform strength for a stress of

90 MN/m2. If the thickness of the rotor at the centre is

30 mm and density of its material is 8000 kg/m3, find the

thickness of the rotor at a radius of 400 mm. 20

Unit IV

7. A central horizontal section of a hook is a trapezium with

inner width 80 mm, outer width 50 mm and depth

150 mm. The centre of the curvature of the section is at

a distance of 120 mm from the inner fibre and the load

line is 100 mm from the inner fibre. What maximum

load, the hook will carry if maximum stress is not to

exceed 120 MN/m2. 20
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8. (a) Differentiate open and closed spring along with

their applications. 8

(b) An open coiled helical spring has 20 coils of wire

of diameter 10 mm at a pitch of 80 mm, the coils

having a mean radius of 120 mm. If the spring is

subjected to an axial twist of 5 Nm, find the

maximum normal and shear stress in the section of

the wire. If E = 200 GPa and G = 80 GPa, determine

the axial extension of the spring and the relative

rotation between the ends. Find the strain energy

stored in the spring. 12

(3)L-34025 5 ___



(2)L-34026 1
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BT-4/M-20 34026
FLUID MECHANICS

ME-208-E

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit. Assume any missing data

suitably.

Unit I

1. (a) What is a fluid ? Discuss some important properties

of fluid. 10

(b) A circular plate of 1 m diameter is immersed in

water in such a way that its plane makes an angle

of 30º with the horizontal and its top edge is

1.25 m below the water surface. Find the total

pressure on the plate and the point where it acts. 10

2. (a) What is metacentric height ? What role does it play

in stability of floating bodies ? 8

(b) Derive the continuity equation in Cartesian

coordinates. 12



Unit II

3. A venturimeter has its axis vertical, the inlet and throat

diameters being 150 mm and 75 mm respectively. The

throat is 225 mm above inlet and venturimeter constant is

0.96. Petrol of sp. gr. 0.78 flows up through the meter at

a rate of 0.029 m3/s. Find the pressure difference between

inlet and throat. 20

4. Explain how the contour of a half-body is obtained. For

a volume of Q = 50 m2/s per meter depth and a uniform

flow velocity U0 = 150 m/s, calculate the maximum

width of the half-body. 20

Unit III

5. A horizontal pipe of 5 cm diameter conveys an oil of

specific gravity 0.9 and dynamic viscosity  0.8 kg/ms.

Measurements indicate a pressure drop of 20 kN/m2 per

metre of pipe length traversed. Make calculations for the

(i) flow rate of oil and centre line velocity, (ii) wall shear

stress and the frictional drag over 100 m of pipe length,

(iii) power of pump required assuming an overall efficiency

of 60 percent, (iv) the velocity and shear stress at 1 cm

from the pipe surface. 20
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6. Two pipes of diameters 400 mm and 200 mm are each

300 mm long. When the pipes are connected in series the

discharge through the pipeline is 0.10 m3/s. Find the loss

of head incurred. What would be the loss of head in the

system to pass the same total discharge when the pipes

are connected in parallel ? Take friction factor = 0.0075

for each pipe. 20

Unit IV

7. (a) What is a boundary layer ? Explain the salient

features of boundary layer formation over a flat

plate. 10

(b) What is meant by boundary layer separation ?

Discuss the methods to prevent it. 10

8. Discuss the flow patterns and development of lift in a

stationary circular cylinder. 20
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BT-4/M-20 34027
DYNAMICS OF MACHINE-II

MET-210E

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

(20).

Unit I

1. A horizontal double acting steam engine has a stroke of

30 cm and runs at 250 r.p.m. The cylinder is 21.25 cm

diameter; connecting rod = 5 cranks long; reciprocating

parts has a mass of 75 kg. Steam is admitted at 5.6 bar

gauge for 
1

10
 stroke. After this, expansion takes place

according to law pv = c. Exhaust is at 0.80 bar gauge.

Calculate the effective turning moment on the crank shaft

when crank has turned through 120º from the inner dead

centre. Neglect the effect of clearance and assume

hyperbolic expansion. Assume atmospheric pressure as

1 bar. 20
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2. The turning moment diagram of a multi-cylinder

reciprocating engine if drawn to scale : 1 mm = 500 N-m

Y axis and 1 mm = 4º X axis. The area above and below

the mean torque line are :  +50, –120, +95, –140, +90,

–70 and +95 mm2, when the engine is running at

1000 r.p.m. If the mean fluctuation of speed is not to

exceed +1 % of the mean speed, determine the mass of

the flywheel of radius of gyration of 400 mm. 20

Unit II

3. Two gears 40 and 30 involute teeth respectively are in

mesh. Pressure angle = 20º, module pitch 12 mm. The

length of contact on each side of the pitch point is half

the maximum possible length. Find the height of

addendum for each gear wheel. 20

4. An Epicyclic train is shown in fig. it comprises a fixed

annular wheel A having 15 teeth. Wheel B meshes with

wheel A and drives wheel D through an idler C. The

wheel A and D are concentric. Arm F carries wheel B

and C and rotates clockwise about the axis of A or D. If

the wheel B and D have 25 and 40 teeth respectively,
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determine the no. of teeth on C and its speed and the

direction of rotation, and the speed of gear wheel D. 20

A(150)

FIXED

Unit III

5. A simple band brake is applied to a rotating drum of

diameter 600 mm. The lap angle of the band on the drum

is 270º. The one end of the lever has the fulcrum pin to

which is attached, the one end of the band. Other end of

the band is attached to a pin 120 mm from the fulcrum.

The co-efficient of the friction between the band and the

drum is 0.25. A braking force of 100 N is applied at a

distance of 840 mm from the fulcrum. Determine the

brake torque for (i) counter clockwise rotation of the

drum, and (ii) clockwise rotation of the drum. 20
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6. Each arm of a porter governor is 200 mm long. The

upper arm is pivoted to link at 30 mm from the axis and

the lower arm is pivoted to link at 30 mm from the axis

and the lower arm is pivoted to link at 40 mm from the

axis. Each ball has a mass of 5 kg and the mass of the

sleeve is 50 kg. The force of friction and the operating

gear of the mechanism is equivalent to the weight of

30 N on the sleeve. Determine the speed range of the

governor for extreme radii of rotation of 120 mm and

140 mm. 20

Unit IV

7. A four wheel trolley car weights 30 kN. Each axle with

its two wheels and gears has a total mass moment of

inertia of 35 kg-m2. Each wheel is 500 mm radius. The

centre distance between two wheels on an axle is 1.4 m.

Each axle is driven by a motor with a speed ratio of 1 : 3.

Each motor along with its gear has a mass moment of

inertia 15 kg-m2 and rotates in the opposite direction to

that of axle. The centre of gravity of the car is located at

1 m above the rails. Determining the limiting speed of

the car while negotiating a curve of 200 m radius without

the wheels leaving the rails. 20

8. Write short notes on the following :

(i) Error detector 6

(ii) Lag in responses 7

(iii) Transfer functions. 7
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BT-4/M-20 34115
PRODUCTION TECHNOLOGY-I

ME-202-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) Draw a neat sketch point cutting tool indicating its

complete geometry. 6

(b) With the help of a neat sketch, explain the working

of twist drill. 9

2. (a) What are the common methods of breaking ? 5

(b) Explain two metal cutting theory. 10

Unit II

3. (a) Explain the function of cutting fluid. 7

(b) Explain the main factors which influence the tool

life. 8



4. (a) Describe relation between cutting speed, rate of

production and production cost. 8

(b) What do you mean by mean by term ‘Machinability

Index’ ? 7

Unit III

5. (a) What are the common milling methods ? 9

(b) Discuss column and knee type of milling machine.

6

6. (a) With the help of a neat sketch show the different

angles of a drill and explain in detail. 10

(b) Explain the main parts of upright drilling machine.

5

Unit IV

7. Write short notes on the following : 15

(i) Specification of grinding machines

(ii) Micrometer caliper.

8. (a) Explain the working of Auto-collimator. 8

(b) Write down the factors which affect surface finish

during machining. 7
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BT-4/M-20 34117
MECHANICS OF SOLIDS-II

ME-206N (GROUP-I)

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit. Assume any missing data.

Unit I

1. (a) Derive the expression for strain energy stored in a

body when load is applied with impact. 5

(b) An unknown weight falls through 10 mm on a

collar rigidly attached to the lower end of a vertical

bar and is 3 m long and 600 mm2 in section. If the

maximum instantaneous extension is known to be

2 mm, what is the corresponding stress and

the value of unknown weight ? Take E = 200

kN/mm2. 10

2. A bonding moment ‘M’ applied to a solid shaft of diameter

‘d’ results in elastic failure of shaft at maximum direct

stress of ‘’. Determine twisting moment ‘T’ in terms of



‘M’ when ‘T’ acts alone on the shaft and causes elastic

failure according to : 15

(i) Maximum principal strain theory

(ii) Maximum strain energy theory

(iii) Maximum shear stress theory

(iv) Maximum shear strain energy theory.

Unit II

3. Derive the expression for the volumetric strain of a thin

spherical shell subjected to internal pressure ‘p’. 8

A thin spherical shell of a wall thickness of 2.5 mm and

a diameter of 500 mm is subjected to an internal pressure

‘p’. What is the magnitude of ‘p’, if diametric strain in

the shell is limited to 0.0005 only ? Take E = 200 GPa,

Poisson's ratio 0.3. 7

4. A thick cylinder of inner radius 150 mm and outer radius

210 mm is subjected to internal pressure ‘p’ such that the

maximum hoop stress developed in the cylinder is

154.16 MPa. Draw the hoop stress and radial stress

distribution along the thickness of cylinder. If E = 200

GPa, what is the circumferential strain in the cylinder at

the outer surface ? Take Poisson's ratio 0.3. 15
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Unit III

5. What do you mean by proof stress ?

A leaf spring is made of plates 50 mm wide and 8 mm

thick. It has a span of 700 mm. Determine the number of

plates required to carry a central load of 4.5 kN, if the

maximum allowable stress is 200 MPa. What is the

maximum deflection under this load ? 15

6. What do you mean by uniform strength of a disk ?

A grinding wheel is 300 mm diameter with the bore at

the centre of 25 mm diameter. If the thickness of the

wheel at the outer radius is 25 mm, what should be the

thickness at the bore diameter for a uniform allowable

stress of 10 MN/mm2 at 2800 r.p.m. ? Take density of the

wheel material as 2700 kg/m3. 15

Unit IV

7. A crane hook whose horizontal cross-section is trapezoidal,

50 mm wide at the inside and 25 mm wide at the outside,

thickness 50 mm carries a vertical load of 1000 kg.

whose line of action is 38 mm from the inside edge of

this section. The centre of curvature is 50 mm from the

inside edge. Calculate the maximum tensile and

compressive stresses set up in crane hook. 15
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8. What is shear centre ?

A beam 4.5 m long is of rectangular section 12 cm wide

and 8 cm deep. The beam is simply supported at each

end and carries a concentrated loads of 3 kN, 1.5 m apart

from each support. The plane of the loads make an angle

of 30º to the vertical, and passes through the centroid of

the section. Determine :

(i) Bending stress at the corner of the quadrant of the

section, in which the load is applied

(ii) Direction of neutral axis. 15
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BT-4/M-20 34118
FLUID MECHANICS

ME-208-N

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. (a) Define Viscosity. What are the causes of viscosity ?

7

(b) A U-tube mercury differential manometer is used to

measure the difference of pressure between inlet

throat of a venturimeter placed with its axis

horizontal in a pipeline. Calculate the difference in

pressure between inlet and throat when the

manometer reading is 250 mm and water flows

through the pipeline. 8

2. (i) Discuss the stability criteria of a floating body. 5



(ii) A rectangular plane surface 1 m wide and 3 m deep

lies in water in such a way that its plane makes an

angle of 30º with the free water surface. Determine

the total pressure and position of centre of pressure

when the upper edge is 2 m below the free surface.

10

Unit II

3. Derive the continuity equation in Cartesian coordinates.

15

4. A venturimeter with 150 mm diameter at inlet and

100 mm at throat is laid with its axis horizontal and is

used for measuring the flow of oil of specific gravity 0.9.

The oil mercury differential manometer shows a gauge

difference of 200 mm. Calculate the discharge. Assume

the coefficient of meter as 0.98. 15

Unit III

5. Derive the Hagen-Poiseuille equation and state the

assumptions made. 15

6. The rate of flow of water pumped into a pipe ABC,

which is 180 m long, is 0.05 m3/s. The pipe is laid on an

upward slope of 1 in 60. The length of the portion AB is

90 m and its diameter is 150 mm, while the length of the

portion BC is also 90 m but its diameter is 300 mm. The
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change of diameter at B is sudden. The flow is taking

place from A to C where the pressure at A is 137.34

kN/m2 and end C is connected to a closed end tank. Find

the pressure at the discharge end C and sketch the total

energy and the hydraulic gradient lines. 15

Unit IV

7. Obtain an expression for the boundary shear stress in

terms of momentum thickness. 15

8. (i) What is meant by Magnus effect ? 5

(ii) A metallic ball (sp. Gr. = 12) of 2 mm diameter is

allowed to fall in fluid of sp. Gr 0.95 and kinematic

viscosity 1.5 Ns/m2. Determine (i) drag force, (ii)

pressure drag and skin friction drag, (iii) terminal

velocity of ball in fluid. 10
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BT-4/M-20 34119
DYNAMICS OF MACHINES

ME-210N, (Opt. II)

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 vertical single cylinder, diesel engine running at

300 r.p.m. has a cylinder diameter 250 mm and stroke

400 mm. The mass of the reciprocating parts is 200 kg.

The length of the connecting rod is 0.8 m. The ratio of

compression is 14 and the pressure remains constant during

injection of oil for 1/10th of stroke. If the index of the

law of expansion and compression is 1.35, find the torque

on the crankshaft when it makes an angle of 60º with the

top dead centre during the expansion stroke. The suction

pressure may be taken as 0.1 N/mm2. 15
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2. A single cylinder, single acting, four-stroke gas engine

develops 20 kW at 300 r.p.m. The work done by the

gases during the expansion stroke is three times the work

done on the gases during the compression stroke, the

work done during the suction and exhaust strokes being

negligible. If the total fluctuation of speed is not to

exceed +2 percent of the mean speed and the turning

moment diagram during compression and expansion is

assumed to be triangular in shape, find the moment of

inertia of the flywheel. 15

Unit II

3. A pinion having 20 involute teeth of module pitch 6 mm

rotates at 200 r.p.m. and transmits 1.5 kW to a gear

wheel having 50 teeth. The addendum on both the wheels

is 1/4 of the circular pitch. The angle of obliquity is 20º.

Find (a) the length of the path of approach; (b) the length

of the arc of approach, (c) the normal force between the

teeth at an instant where there is only pair of teeth in

contact. 15
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4. An epicyclic gear train, as shown in Fig. 1, is composed

of a fixed annular wheel A having 150 teeth. The wheel A

is meshing with wheel B which drives wheel D through

an idle wheel C, D being concentric with A. The wheels

B and C are carried on an arm which revolves clockwise

at 100 r.p.m. about the axis of A and D. If the wheels B

and D have 25 teeth and 40 teeth respectively, find the

number of teeth on C and the speed and sense of rotation

of C. 15

Fig. 1

Unit III

5. A differential band brake acting on the 3/4th of the

circumference of a drum of 450 mm diameter, is to

provide a braking torque of 225 N-m. One end of the

band is attached to a pin 100 mm from the fulcrum of the

lever and the other end to another pin 25 mm from the
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fulcrum on the other side of it where the operating force

is also acting. If the operating force is applied at 500 mm

from the fulcrum and the coefficient of friction is 0.25,

find the two values of the operating force corresponding

to two directions of rotation of the drum. 15

6. The following particulars refer to a Proell governor with

open arms : Length of all arms : 200 mm, distance of

pivot of arms from the axis of rotation = 40 mm, length

of extension of lower arms to which the ball is attached

= 100 mm, mass of each ball = 6 kg and mass of the

central load = 150 kg. If the radius of rotation of the

balls is 180 mm when the arms are inclined at 40º to the

axis of rotation, find : (i) The equilibrium speed for the

above configuration, (ii) The coefficient of insensitiveness

if the friction of the governor mechanism is equivalent to

a force of 20 N at the sleeve, and (iii) The range of speed

between which the governor is inoperative. 15

Unit IV

7. A racing car weighs 20 kN. It has a wheel base of 2 m,

track width 1 m and height of C.G. 300 mm above the

ground level and lies miday between the front and rear
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axle. The engine flywheel rotates at 3000 r.p.m. clockwise

when viewed from the front. The moment of inertia of

the flywheel is 4 kg-m2 and moment of inertia of each

wheel is 3 kg-m2. Find the reactions between the wheels

and the ground when the car takes a curve of 15 m radius

towards right at 30 km/h, taking into consideration the

gyroscopic and the centrifugal effects. Each wheel radius

is 400 mm. 15

8. A four cylinder engine has cranks arranged symmetrically

along the shaft as shown in Fig. 2. The distance between

the outer cranks A and D is 5.4 metres and that between

the inner cranks B and C is 2.4 metres. The mass of the

reciprocating parts belonging to each of the outer cylinders

is 2 tonnes, and that belonging to each of the inner

cylinders is m tonnes. If the primary and secondary forces

are to be balanced and also the primary couples, determine

the crank angle positions and the mass of the reciprocating

parts (m) corresponding to the inner cylinders. Find also

the maximum value of the unbalanced secondary couple,

if the stroke is 1 metre, the connecting rod length 2

metres, and the speed of the engine is

110 r.p.m. 15
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Fig. 2
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BT-6/M-20 36040
REFRIGERATION AND AIR-CODITIONING

Paper–ME-302E

Time : Three Hours] [Maximum Marks : 100

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

UNIT–I

1. (a) A refrigerating system operates on the reversed Carnot
cycle between the temperatures limits of 15°C and
–10°C. The capacity is to be 8 TR. Determine :

(i) Co-efficient of performance.

(ii) Power rating of the compressor motor if the overall
electro-mechanical efficiency is 85%.

(iii) Heat rejected from the system per minute. 12

(b) Describe the simple air cooling system for aircraft with
neat diagram. 8

2. An air refrigerator works between the pressure limits of
1 bar and 5 bar. The temperature of air entering the
compressor and expansion cylinder are 10°C and 25°C
respectively. The expansion and compression follow the law
pv1.3 = constant. Find the following

1. The theoretical COP of the refrigerating cycle.

2. If the load on the refrigerating machine is 10 TR, find
the amount of air circulated through the system
assuming that the actual COP is 50% of the theoretical
COP. 20
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UNIT–II

3. A single compressor using R-12 as refrigerant has three

evaporators of capacity 10 TR, 20 TR and 30 TR. All the

evaporators operate at –10°C and the vapour leaving the

evaporator are dry and saturated. The condenser temperature

is 40°C and liquid refrigerant is sub cooled to 30°C. Assume

isentropic compression in the compressor. Find :

(i) Mass of refrigerant flowing in each evaporator.

(ii) Power required to drive the compressor.

(iii) COP of the system.

(iv) Draw the layout and P-H diagram of the system. 20

4. (a) Draw a neat compact diagram of Lithium-Bromide

water absorption system and explain its working. List

out the major field of application of this system. 12

(b) Enumerate the desirable properties of an ideal

refrigerant. 8

UNIT–III

5. (a) 800 m3/min of recirculated air at 22°C DBT and 10°C

dew point temperature is to be mixed with 300 m3/min

of fresh air at 30°C DBT and 50% RH. Determine the

enthalpy, specific volume, humidity ratio and dew point

temperature of the mixture.



(b) Derive the following relation :

Relative Humidity 
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6. The air conditioning plant is to be designed for a small office
for winter air-conditioning:

Outdoor conditions are 10°C DBT & 8°C WBT. Required
indoor conditions are 20°C DBT & 60% RH. Amount of air
circulation 0.3 m3/min/person. Seating capacity of the office
is 50 persons.

The required condition is achieved first by heating and then
adiabatic humidifying. Find :

(a) Heating capacity of coil in kW and the surface
temperature, if the by-pass factor of the coil is 0.32.

(b) Capacity of the humidifier in kg per hr. 20

UNIT–IV

7. The following data relate to an air-conditioned space :

Outdoor conditions ........................ 38°CD BT, 50% RH

Room condition ........................ 24°C DBT, 50% RH

Sensible heat load ........................ 24 kW

Latent heat load ........................ 6 kW

By pass factor of cooling coil ........................ 0.16

�������
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If the ventilation requirement is such that on mass flow rate
basis 20 percent of fresh air is introduced and 80 percent of
the supply air is recirculated, determine :

(i) Supply air flow rate.

(ii) Outside air sensible heat.

(iii) Outside air latent heat.

(iv) Grand total heat.

(v) Effective room sensible heat factor. 20

8. (a) Describe the transport air-conditioning in detail. 10

(b) Differentiate between the unitary and central air-
conditioning unit. 10
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Roll No. ...................... Total Pages : 2

BT-6/M-20 36041
TRIBOLOGY

Paper–ME-304-E
Opt. (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) What are the requirements of Tribology? Explain briefly.
05

(b) What do you understand by surface topography? What
surface parameters are usually specified in order to
define a real surface? 15

2. Explain the laws of sliding and rolling friction in detail. 20

UNIT–II

3. What is Wear? Classify wear (i) in relation to the type of
relative motion and nature of interacting surface and (ii) in
relation to the type of wear mechanism. Also explain the
concept of two-body and three-body abrasion with neat
diagram. 20

4. Explain different experimental arrangements used to study
the sliding wear. 20

�������	
��	����� ������



��������	����� �

UNIT–III

5. Define Lubricants. Why are they used? Explain the different
types of mineral lubricants and synthetic lubricants in detail.

20

6. Explain the concept of boundary lubrication, mixed film
lubrication, and elasto-hydrodynamic lubrication. 20

UNIT–IV

7. What are hydrodynamic, hydrostatic, porous and thrust
bearings? Derive the Petroff equation for a lightly loaded
journal bearing. 20

8. Differentiate between Gas-lubricated Journal Bearing and Oil
Lubricated Journal Bearing. Derive the basic differential
equation of gas bearing from the generalized Reynolds
equation. 20



Roll No. ...................... Total Pages : 5

BT-6/M-20 36042
MECHANICAL VIBRATIONS

Paper–ME-306E

Time : Three Hours] [Maximum Marks : 100

Note : There are eight questions in total. Attempt any five
questions.

1. (a) Determine the torsional spring constant of the steel
propeller shaft shown in figure l. 5

Figure 1.

(b) Find the sum of the two harmonic motions x1(t) = 10
cos �t and x2(t) = 15 cos(�t + 2). 5

(c) A vibrating system of single degree of freedom is
defined by the following : Mass (m): 3 kg, stiffness
k = 100 N/m, Damping Coefficient c = 3 N-S/m.
Determine the following :

(i) Damping Factor

�������	
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(ii) Damped natural factor

(iii) Logarithmic Decrement

(iv) Number of cycles after which the amplitude is
reduced to 20 percent. 5

(d) Differentiate between free vibrations and forced
vibrations giving suitable examples. 5

2. (a) Derive an expression for vibration response of a single
degree of freedom system if the damping provided is
over damped system. 10

(b) Find the normal modes of the system shown in
Figure 2. Assume kl = k2 = k and ml = m2 = m. 10

m1
x1

x2

m2

K1

K2

Figure 2.

3. (a) A vibrating body having mass 2 kg is suspended by a
spring of stiffness 2000 N/m and it is put to harmonic
excitation of 20 N. Assuming viscous damping,
determine : 5

(i) the resonance frequency

(ii) phase angle at resonance

(iii) amplitude at resonance



(iv) the frequency corresponding to the peak amplitude

(v) damped frequency.

Assume viscol+s damping coefficient = 40 N-sec/m.

(b) Determine centrifugal pendulum vibration absorber. 5

(c) Determine: 10

(i) Critical damping coefficient.

(ii) Damping factor.

(iii) Natural frequency of damped vibrations.

(iv) Logarithmic decrement.

(v) Ratio of Consecutive amplitudes of vibrating

system.

Which consist of mass of 100 kg of a spring of stiffness

30 kN/m and a damper. The damping provided is only

25% of the critical value.

4. (a) Explain the working principle of dynamic absorber.

10

(b) Define transmissibility and derive an expression for the

transmissibility ratio. 10

5. (a) Explain Dunkerley's method to evaluate the natural

frequency of structures. 10

(b) Determine the natural frequencies and mode shapes of

the system shown in the Figure 3. Assume ml = m2 =

m3 = m and kl = k2 = k3 = k. 10
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m1

m2

m3

K1

K2

K3

Figure 3.

6. (a) Explain in detail Rayleigh-Ritz method. 10

(b) Determine the natural frequencies of the system shown
in Figure 4 by Holzer's method. Given J1 = J2 =
J3 = 1 kg m2. k11 = k12 = 1 N-mt/rad. 10

kt1 kt2

J
1

J
2

J
3

Figure 4.

7. (a) Derive frequency equation for a beam with both ends
free and having transverse vibration. 5

(b) A spring mass system has spring constant k N/m and
mass m kg. It has natural frequency of vibration as 12
c.p.s. An extra 2 kg mass is coupled to m and nature
frequency reduced by 2 c.p.s. Find the values of
k and m. 5

(c) Derive the frequency equation of torsional vibrations
for a free-free shaft of length l. 10
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8. (a) Derive the wave equation of a transverse vibration of a
string and obtain its solution. 10

(b) Find the lowest natural frequency of vibration of system
shown in Figure 5 by Rayleigh's method. Assume
E = 1.96 × 1011 N/m2, I = 10–6 m4. 10

100 kg 50 kg
EI = CONST

1.5 m1.5 m1.5 m

Figure 5.
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Roll No. ...................... Total Pages : 2

BT-6/M-20 36043
COMPUTER AIDED DESIGN AND MANUFACTURING

Paper : ME-308E

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 impact of CAD/CAM on all aspects of product
cycle. 10

(b) Describe the importance of intrinsic equations. 10

2. What is group technology ? Discuss in details. 20

UNIT–II

3. (a) Differentiate between translation and rotation with the
help of example. 10

(b) Discuss translation of a line by 22 units in -ve direction.
Assume the length and coordinate of the line. 10

4. (a) Deriving equation, giving the merits and demerits.
Discuss the Hermite Cubic spline. 10

(b) Find the degree of the Bezier curve controlled by 3
points (4,2) (0,0) and (2,8). Also find the equation of
the Bezier curve in parametric format with
parametric "u". 10
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UNIT–III

5. Giving the parametric equations, explain the following type
of surfaces:

(a) Plane Surface.

(b) Ruled surface. 20

6. (a) What are the basic elements of boundary represented
solid model scheme? 8

(b) Develop an algorithm for planar interaction polygon of
two solids using B rep. scheme. 12

UNIT–IV

7. What do you mean by FMS? Explain the basic components
of FMS. 20

8. (a) List the steps involved in the development of a part
program. 10

(b) Explain the term computer assisted part programming.
10



Roll No. ...................... Total Pages : 4

BT-6/M-20 36044
MACHINE DESIGN–II

Paper–ME 310 E
Opt. : (I)

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five question in all, selecting at least one question
from each unit. Alt questions carry equal marks. Assume
suitable missing data from the recommended design data
book.

UNIT–I

1. A pair of spur gears consists of a 24 teeth pinion, rotating at
1000 rpm and transmitting power to a 48 teeth gear. The
module is 6 mm, while the face width is 60 mm. Both gears
are made of steel with an ultimate tensile strength of 450
N/mm2. They are heat treated to a surface hardness of 250
BHN. Assume that velocity factor accounts for the dynamic
load. Calculate

(a) beam strength;

(b) wear strength; and

(c) the rated power that the gears can transmit, if service
factor and the factor of safety are 1.5 and 2, respectively.

20

2. A pair of straight bevel gears consists of a 30 teeth pinion
meshing with a 45 teeth gear. The module and the face width

��������	�
����� �������



�������
����� �

are 6 mm and 50 mm respectively. The pinion as well as the
gear is made of steel (Sut = 600 N/mm2). Calculate the beam
strength of the tooth. 20

UNIT–II

3. A simple chain No. 10B is used to transmit power from a

1400 rpm electric motor to a line shaft running at 350 rpm.

The number of teeth on the driving sprocket wheel is 19.

The operation is smooth without any shocks. Calculate

(i) the rated power for which the chain drive can be

recommended; (ii) the tension in the chain for this rated

power; and (iii) the factor of safety for the chain based on

the breaking load. 20

4. A cone clutch is to be designed to transmit 7.5 kW at 900

r.p.m. The cone has a face angle of 12°. The width of the

face is half of the mean radius and the normal pressure

between the contact faces is not to exceed 0.09 N/mm2.

Assuming uniform wear and the coefficient of friction

between the contact faces as 0.2, find the main dimensions

of the clutch and the axial force required to engage the

clutch. 20

UNIT–III

5. A helical spring is made from a wire of 6 mm diameter and

has outside diameter of 75 mm. If the permissible shear stress

is 350 MPa and modulus of rigidity 84 kN/mm2, find the

axial load which the spring can carry and the deflection per

active turn. 20
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6. A 80 mm long journal bearing supports a load of 2800 N

on a 50 mm diameter shaft. The bearing has a radial

clearance of 0.05 mm and the viscosity of the oil is 0.021

kg/m-s at the operating temperature. If the bearing is capable

of dissipating 80 J/s, determine the maximum safe speed.

20

UNIT–IV

7. The bore of a cylinder of the four stroke diesel engine is

150 mm. The maximum gas pressure inside the cylinder is

limited to 3.5 MPa. The cylinder head is made of grey cast

iron FG 200 (Sut = 200 N/mm2) and the factor of safety is 5.

Determine the thickness of the cylinder head. Studs are used

to fix the cylinder head to the cylinder and obtain a leak

proof joint. They are made of steel FeE 250 (Syt = 250

N/mm2) and the factor of safety is 5. Calculate

(a) number of studs;

(b) nominal diameter of studs; and

(c) pitch of studs. 20

8. The turning moment diagram of a multi-cylinder engine is

drawn with a scale of (1 mm = 2°) on abscissa and (1 mm =

1250 N-m) on ordinate. The intercepted areas between the

torque developed by the engine and the mean resisting torque

of the machine taken in order from one end are –30, +400,

–270, +330, –310, +230, –380, +270, and –240 mm2. The

engine is running at a mean speed of 240 rpm and the

coefficient of speed fluctuations is limited to 0.02. A rimmed



flywheel made of grey cast iron FG 200 (mass density =

7100 kg/m3) is provided. The rim contributes 90% of the

required moment of inertia. The rim has rectangular cross-

section with width to thickness ratio of 1.5. Determine the

dimensions of the rim. 20
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BT-6/M-20 36045
FUNDAMENTALS OF MANAGEMENT

Paper : HUT-302E

Time : Three Hours] [Maximum Marks : 100

UNIT–I

1. Which steps are taken in the process of financial planning?

Which important tools are used in financial planning?

2. What are different types of working capital? Which factors

affect the requirement of working capital?

UNIT–II

3. What is the nature of personnel management? Which

managerial functions are performed by personnel managers?

4. What is the difference between job description and job

specification? What are the features of Human Resource

Development?

UNIT–III

5. What is the importance of production control? Which steps

are followed in product control?

6. What is an ideal plant location? Which factors affect plant

location?
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UNIT–IV

7. Differentiate traditional and modern marketing concepts.
What is the role of marketing in economic development of
country?

8. What are the constituents of marketing mix? How marketing
information system works?



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

BT-6/M-20 36125
REFRIGERATION AND AIR-CONDITIONING

Paper–ME-302 N

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. Use
of Refrigeration tables is allowed.

UNIT–I

1. A Carnot refrigerator requires 1.3 kW per tonne of
refrigeration to maintain a region at low temperature of
–38°C. Determine : (i) C.O.P. of Carnot refrigerator
(ii) higher temperature of the cycle (iii) the heat delivered
and C.O.P. when this device is used as heat pump. 15

2. A Bell-Coleman refrigerator operates between pressure limits
of 1 bar and 8 bar. Air is drawn from the cold chamber at
9°C, compressed and then it is cooled to 29°C before
entering the expansion cylinder. Expansion and compression
follow the law pv1.35 = constant. Calculate the theoretical
C.O.P. of the system. 15

UNIT–II

3. In a standard vapour compression refrigeration cycle,
operating between an evaporator temperature of –10°C and
a condenser temperature of 40°C, the enthalpy of the
refrigerant, F-12 at the end of compression is 220 kJ/kg.
Show the cycle diagram on T-s plane. Calculate : (i) the
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C.O.P. of the cycle, (ii) the refrigerating capacity and the
compressor power assuming a refrigerant flow rate of
1 kg/min.

Extract of Freon-12 property table is given below :

t(°C) p(MPa) hf(kJ/kg) hg(kJ/kg)

–10 0.2191 26.85 183.1

  40 0.9607 74.53 203.1 15

4. Explain briefly simple vapour absorption system. Give the
comparison between a vapour compression system and a
vapour absorption system. 15

UNIT–III

5. Describe the following processes and show in psychometric
chart : (i) Sensible heating (ii) Cooling and dehumidification
(iii) heating and humidification (iv) heating and
dehumidification. 15

6. It is required to design an air-conditioning plant for a small
office room for following winter conditions :

Outdoor conditions : 14°C DBT and 10°C WBT

Required conditions : 20°C DBT and 60% RH

Amount of air circulated : 0.30 m3/min/person

Seating capacity of office : 60

The required condition is achieved first by heating and then
by adiabatic humidifying. Determine the following :

(a) Heating capacity of the coil in kW and the surface
temperature required if bypass factor of coil is 0.4.

(b) The capacity of the humidifier. 15
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UNIT–IV

7. (a) Write a short note on the design of summer air-
conditioning system. 8

(b) Write a short note on 'solar radiation'. 7

8. (a) List the variables which are involved in the estimation
of load. 7

(b) Explain the construction and working of evaporative
condensers with the help of a neat sketch. 8



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

BT-6/M-20 36126
TRIBOLOGY AND MECHANICAL VIBRATION

Paper–ME-304 N
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. Derive the equations of motion of a vibratory system using
energy method and equilibrium method. 15

2. Explain three categories of a damped system depending upon
the value of damping ratio. 15

UNIT–II

3. The springs of an automobile trailer are compressed 0.1 m
under its own weight. Find the critical speed when the trailer
is travelling over a road with a profile approximated by a
sine wave of amplitude 0.08 m and wavelength of 14 m.
What will be the amplitude of vibration at 60 km/hour ?

15

4. (a) What is the difference between a vibration absorber and
a vibration isolator? 5

(b) Explain the concept of forced vibrations with structural
damping. 10
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UNIT–III

5. Using matrix iteration method, determine the first two natural
frequencies and the mode shapes of the system shown in
Fig. 1. 15

3m m 2m

x1 x2 x3

3k 2k k

Fig. 1.

6. How many natural frequencies does a continuous system
have? Derive the differential equation of motion for the lateral
vibrations of beams. 15

UNIT–IV

7. What are lubricants? What are the physical and chemical
properties of lubricants? Also describe the types of additives
and their functions. 15

8. Explain the mechanisms of adhesive, abrasive and corrosive
wear with neat sketch. 15



Roll No. ...................... Total Pages : 4

BT-6/M-20 36127
OPERATION RESEARCH

Paper–ME-306 N
Opt. (I)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt only 5 questions, selecting at least one question
from each unit. Unless stated otherwise, the Symbols have
their usual meaning in context with the subject. Assume
suitably and state, additional data required, if any.

UNIT–I

1. Explain with the help of examples, the necessity and scope
of Operations Research in industry. 15

2. Solve the following L.P.P. :
Minimize Z = 4a + 2b
subject to : 3a + 1b � 27

–la – lb � –21
la + 2b � 30 and both a and b are � 0. 15

UNIT–II

3. Four factories, A, B, C and D produce sugar and the capacity
of each factory is given as : Factory A produces 10 tons of
sugar and B produces 8 tons of sugar, C produces 5 tons of
sugar and that of D is 6 tons of sugar. The sugar has demand
in three markets X, Y and Z The demand of market X is 7
tons, that of market Y is 12 tons and the demand of market
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Z is 4 tons. The following matrix gives the returns the factory
can get, by selling the sugar in each market. Formulate a
transportation problem and solve for maximizing the returns.

Profit in Rs. per ton Availability
(× 100) Markets in tons

X Y Z

Factories

A 4 3 2 10

B 5 6 1 8

C 6 4 3 5

D 3 5 4 6

Requirement 7 12 4 �b = 29
(tons) �d = 23

15

4. A small project is composed of 7 activities whose time
estimates are listed below. Activities are being identified by
their beginning (i) and ending (f) node numbers.

Activities Time in weeks

i j t0 t1 tp
1 2 1 1 7

1 3 1 4 7

1 4 2 2 8

2 5 1 1 1

3 5 2 5 14

4 6 2 5 8

5 6 3 6 15



1. Draw the network.

2. Calculate the expected variances for each.

3. Find the expected project completed time. 15

UNIT–III

5. With the help of a single server queuing model having inter-

arrival and service times constantly 1.4 minutes and 3

minutes, respectively. Explain discrete simulation technique

taking 10 minutes as the simulation period. Find from this

average waiting time and percentage of idle time of the facility

of a customer. Assume that initially the system is empty and

the first customer arrives at time t = 0. 15

6. (a) Write a note on basic structure of queuing models citing

some commonly known queuing situations. 10

(b) Explain with an example, the steps in decision theory.

5

UNIT–IV

7. In a departmental store one cashier is there to serve the

customers. The customers pick up their needs by themselves.

The arrival rate is 9 customers for every 5 minutes and the

cashier can serve 10 customers in 5 minutes. Assuming

Poisson arrival rate and exponential distribution for service

rate, find :

(a) Average number of customers in the system.

(b) Average number of customers in the queue or average

queue length.
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(c) Average time a customer spends in the system.

(d) Average time a customer waits before being served.

8. In a certain game, player A has three possible courses of

action L, M and N, while B has two possible choices P and

Q. Payments to be made according to the choice made.

Choices Payments

L, P A pays B Rs. 3

L, O B pays A Rs. 3

M, P A pays B Rs. 2

M, Q B pays A Rs. 4

N, P B pays A Rs. 2

N, Q B pays A Rs. 3

What are the best strategies for players A and B in this game?
What is the value of the game for A and B ? 15
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BT-6/M-20 36129
COMPUTER AIDED DESIGN AND MANUFACTURING

Paper–ME-308E

Time : Three Hours] [Maximum Marks : 75

Note : Attempt only five questions, selecting one question from

each unit.

UNIT–I

1. (a) Explain the nature and role of the CAD/CAM in

industry. 8

(b) Describe the input/output and display devices in CAD.

7

2. (a) Discuss the hierarchical structure of computer control

of manufacturing system. 8

(b) Describe hardware configuration of CIM with the help

of a sketch.  7

UNIT–II

3. (a) Discuss the parametric representation of B-spline curve.

8

(b) Discuss the equation and characteristics of Bezier curve.

 7
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4. (a) Differentiate the contact and non-contact methods for

quality control. 7

(b) Explain-the plane surface, ruled surface and surface of

revolution in detail. 8

UNIT–III

5. (a) Differentiate between the orthographic and perspective
projections. 7

(b) With neat diagram, describe different coding systems
in Group Technology.  8

6. (a) Discuss various part classification and coding systems.
8

(b) Discuss the application of various geometric
transformation using suitable examples.  7

UNIT–IV

7. (a) List and explain the functions of G and M-codes. 8

(b) Explain different layout concept of FMS with their
benefits.  7

8. (a) What is CAPP and discuss the benefits of CAPP ? 7

(b) Discuss various types of CAPP systems.  8



Roll No. ...................... Total Pages : 4

BT-6/M-20 36130
MACHINE DESIGN-II

Paper–ME-310 N

Time : Three Hours] [Maximum Marks : 75

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

suitably.

1. A 15 kW and 1200 r.p.m. motor drives a compressor at

300 r.p.m. through a pair of spur gears having 20° stub teeth.

The centre to centre distance between the shafts is 400 mm.

The motor pinion is made of forged steel having an allowable

static stress as 210 MPa, while the gear is made of cast steel

having allowable static stress as 140 MPa. Assuming that

the drive operates 8 to 10 hours per day under light shock

conditions, find from the standpoint of strength,

1. Module; 2. Face width and 3. Number of teeth and pitch

circle diameter of each gear.

Check the gears thus designed from the consideration of

wear. The surface endurance limit may be taken as 700 MPa.

15

2. A pair of helical gears consist of a 20 teeth pinion meshing

with a 100 teeth gear. The pinion rotates at 720 r.p.m. The

normal pressure angle is 20° while the helix angle is 25°.

The face width is 40 mm and the normal module is 4 mm.

The pinion as well as gear are made of steel "having ultimate
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strength of 600 MPa and heat treated to a surface hardness

of 300 B.H.N. The service factor and factor of safety are

1.5 and 2 respectively. Assume that the velocity factor

accounts for the dynamic load and calculate the power

transmitting capacity of the gears. 15

3. A V-belt drive system transmits 100 kW at 475 r.p.m. The
belt has a mass of 0.6 kg/m. The maximum permissible
tension in the belt is 900 N. The groove angle is 38° and the
angle of contact is 160°. Find minimum number of belts
and pulley diameter. The coefficient of friction between belt
and pulley is 0.2. 15

4. A cone clutch is mounted on a shaft which transmits power
at 225 r.p.m. The small diameter of the cone is 230 mm, the
cone face is 50 mm and the cone face makes an angle of
15° with the horizontal. Determine the axial force necessary
to engage the clutch to transmit 4.5 kW if the coefficient of
friction of the contact surfaces is 0.25. What is the maximum
pressure on the contact surfaces assuming uniform wear?

15

5. A vertical spring loaded valve is required for a compressed
air receiver. The valve is to start opening at a pressure of
1 N/mm2 gauge and must be fully open with a lift of 4 mm
at a pressure of 1.2 N/mm2 gauge. The diameter of the port
is 25 mm. Assume the allowable shear stress in steel as 480
MPa and shear modulus as 80 kN/mm2.
Design a suitable close coiled round section helical spring
having squared ground ends. Also specify initial compression
and free length of the spring. 15



6. Design a journal bearing for a centrifugal pump running at

1440 r.p.m. The diameter of the journal is 100 mm and load

on each bearing is 20 kN. The factor ZN/p may be taken as

28 for centrifugal pump bearings. The bearing is running at

75°C temperature and the atmosphere temperature is 30°C.

The energy dissipation coefficient is 875 W/m2/°C. Take

diametral clearance as 0.1 mm. 15

7. Design a piston for a four stroke diesel engine consuming

0.3 kg of fuel per kW of power per hour and produces a

brake mean effective pressure of the 0.7 N/mm2. The

maximum gas pressure inside the cylinder is 5 N/mm2 at a

speed of 3500 r.p.m. The cylinder diameter is required to be

300 mm with stroke 1.5 times the diameter. The piston may

have 4 compression rings and an oil ring. The following

data can be used for design:

Higher calorific value of fuel = 46 × 103 kJ/kg;

Temperature at the piston centre = 700 K;

Temperature at the piston edge = 475 K;

Heat conductivity factor = 46.6 W/m/K;

Heat conducted through top = 5% of heat produced:

Permissible tensile strength for the material of piston

= 27 N/mm2;

Pressure between rings and piston = 0.04 N/mm2;

Permissible tensile stress in rings = 80 N/mm2;

Permissible Pressure on piston barrel = 0.4 N/mm2;

Permissible pressure on piston pin = 15 N/mm2;

Permissible stress in piston pin = 85 N/mm2.

Any other data required for the design may be assumed.

15
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8. A single cylinder internal combustion engine working on

the four stroke cycle develops 75 kW at 360 r.p.m. The

fluctuation of energy can be assumed to be 0.9 times the

energy developed per cycle. If the fluctuation of speed is

not to exceed 1 per cent and the maximum centrifugal stress

in the fly wheel is to be 5.5 MPa. Estimate the mean diameter

and the cross-sectional area of the rim. The material of the

rim has a density of 7200 kg / m3.
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Roll No. ...................... Total Pages : 6

BT-6/M-20 36137
THEORY OF TEXTILE STRUCTURE

Paper–TT-302 N

Time : Three Hours] [Maximum Marks : 75

Note : Question no. 1 is compulsory. Answer any one question
from each of the remaining four units. All questions carry
equal marks.

Compulsory Question

1. (i) The radius of an ideal helical yarn is independent of

(a) Linear density

(b) Tex twist factor

(c) Fiber density

(d) None of the above.

(ii) If the packing factor of an ideal helical increase then
the diameter

(a) Increases

(b) Decreases

(c) Does not change

(d) None of the above.

(iii) The twist angle of an ideal helical yarn depends upon

(a) Turns per cm

(b) Tex

(c) Fiber density

(d) None of the above.
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(iv) What will be number of fibers of an ideal helical yarn

at the 3rd layer in case of hexagonal packing?

(a) 6

(b) 12

(c) 18

(d) None of the above.

(v) Which type of the following fabrics has made from the

yarns having highest twist multiplier?

(a) Plain weave fabrics

(b) Complex jacquard woven fabrics

(c) Crepe fabrics

(d) Poplin fabrics.

(vi) The minimum value of twist contraction factor of an

ideal helical yarn is

(a) 0

(b) 1/2

(c) 1

(d) None of the above.

(vii) Mean fiber position of a filament in an ideal helical

yarn will be

(a) is equal to the diameter of the yarn

(b) is equal to the radius of the yarn

(c) is twice of the diameter of the yarn

(d) None of the above.



(viii) Yarn axis does not change in the following forms of

twisting

(a) Twisted ribbon

(b) Wrapped ribbon

(c) Centralized ribbon

(d) None of the above.

(ix) Minimum extension of a fiber/filament due to tensile

loading is observed at

(a) The filament is at 0°

(b) The filament is at 20°

(c) The filament is at 40°

(d) The filament is at 70°.

(x) As per the Hearle-EI-Sheikh's theory, the loss of

contribution to yarn tension is affected by

(a) Fiber length

(b) Fiber friction

(c) Number of turns per unit length

(d) All the above.

(xi) Why specific stress is more appropriate for the

specification of spun yarns?

(a) Due to non-uniformity of the yarn

(b) Due to flexibility of the yarn

(c) Due to visco-elastic nature of fibers

(d) All the above.
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(xii) What is the maximum achievable fractional cover of a

plain woven fabric?

(a) 0.12

(b) 0.42

(c) 0.82

(d) None of the above.

(xiii) What will be the fabric GSM if a cotton fabric is made

for 24 ends and 18 picks per cm, percentage crimp in

warp and weft = 10/5, warp and weft tex are 50/60?

(a) 200.4

(b) 245.4

(c) 254.4

(d) None of the above.

(xiv) What will be the maximum number (rounded) of yarns

per inch that can be accommodated in a plain woven

square fabric having yarn count 25 Ne?

(a) 60

(b) 80

(c) 100

(d) None of the above.

(xv) Calculate the rounded crimp % in a square non-jammed

fabric if the thread spacing is twice of the yarn diameter

(a) 45

(b) 35

(c) 30

(d) None of the above. (15×1=15)
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UNIT–I

2. (a) Discuss the significance of twist factor. Also derive a

suitable expression for the twist factor for an ideal helical

yarn. 10

(b) Define twist contraction factor and also mention its

significance. 5

3. (a) An open packed ideal helical yarn consists of 9 layers.

Then find out the number of fibers in each layer, total

number of fibers in the yarn, packing coefficient of the

yarn and the radius of the yarn. 10

(b) Discuss the reasons of variation of real yarns from

ideally packed yarns. 5

UNIT–II

4. (a) What are the various experimental methods used for

the evaluation of migration? Also describe the most

common method of evaluation of fiber migration

behaviour with suitable figures. 10

(b) Discuss the factors which affect the fiber migration in

the helical yarns. 5

5. (a) Why migration occurs? Discuss the parameters used

for the evaluation of fiber migration behaviour. 10

(b) Discuss the concept of ideal migration. 5
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UNIT–III

6. (a) Discuss the concept of specific stress with its SI unit.
3

(b) Explain the Hamburger's model to determine the blend
yarn strength. Discuss the effect of stress and strain in
breaking zones of yarn spun of two component blends
of fiber. 12

7. Derive an expression for modulus of a continuous filament
yarn with the idealized helical structure taking into account
of only tensile forces and assuming that there is no change
in yarn diameter during extension. 15

UNIT–IV

8. (a) Discuss the significance of Pierce's geometry with its
equations. Also derive the following expression (with
standard nomenclature as per Pierce's geometry)

p2 = (l1 – D�1) cos �1 + D sin �1. 10

(b) A plain weave cotton fabric is woven from 125 tex
yarn in warp and weft. The ends and picks per cm are
10.6 and 11.8. (the yarn packing factor is 0.65) Find
the fabric cover factor and GSM. 5

9. (a) Discuss the conditions of Jamming. 5

(b) A fabric is made from 38 tex yarn and ends and picks
per cm are 30 and 25. Calculate the crimp in warp and
weft, if the warp is jammed and also determine the
fabric thickness. 10
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Roll No. .......................... Total Pages : 02

BT-7/M-20 37055
AUTOMOBILE ENGINEERING

ME-401-E (Opt. I)

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit. Assume suitable data, if

missing.

Unit I

1. Differentiate between Microprocessor based fuel supply

system and conventional fuel injection systems with the

important features and different elements of each. 20

2. (a) Explain the working of a centrifugal clutch with a

suitable sketch. 8

(b) What is the necessity for clutch assembly in

transmission system and explain the construction

and working of a single plate clutch. 12

Unit II

3. (a) Draw and explain with a simple sketch, working of

a constant mesh gear box. 10



(b) Describe the working of differential with the help

of a neat sketch. 10

4. Write a note on back axle, including Hotchkiss Drive and

Springs serving as torque thrust member. 20

Unit III

5. (a) Explain the working of drum brake. 10

(b) Write a note on power operated brakes. 10

6. What are the different types of suspension systems ?

Give constructional and working details of each in brief.

20

Unit IV

7. (a) Define castor, camber, toe in and toe out with the

help of neat sketches. 10

(b) With the help of a schematic diagram, explain

Ackerman steering mechanism. 10

8. Explain the national and international emission standards

of Bharat stage-VI engines. Also, explain the different

methods of emission control in engines. 20
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Roll No. .......................... Total Pages : 04

BT-7/M-20 37056
MEASUREMENTS AND CONTROL

ME-403-E

Opt. (i)

Time : Three Hours] [Maximum Marks : 100

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

carry 20 marks. Attempt five questions in all by selecting

at least one from each Section.

Section A

1. (a) Explain in detail drift, backlash, accuracy, precision

and hysteresis with the help of example. 8

(b) Write a technical note on pneumatic and elastic

load cells. 7

(c) The following table list the measure instruments

(left hand side column of the table) for measuring

mechanical properties (right hand side column of

the table) of the system. Student shall match the

measuring Instrument with the corresponding

mechanical property :

(3)L-37056 1



Optical Pyrometer Temperature

Bourdon gauge Speed

Rotameter Pressure

Tachometer Flow rate

Measuring Instruments Properties

Further, student shall explain only the working

principle of the measuring instrument listed on left

hand side column of the table. 5

2. (a) Explain in detail types of measurement with the

help of examples. 8

(b) Write the various types of inputs to measuring

instruments. 6

(c) Discuss in detail functional elements of a generalized

measuring system. 6

Section B

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 the following :

(a) Seismic instruments

(b) Vibration pickups

(c) Pneumatic load cell

(d) Torque meter. 20
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Section C

5. (a) How is transducer different from transformer ? Also

explain in detail positive displacement meters and

flow rate meters. 6

(b) Describe in brief total radiation pyrometer and

semiconductor radiation senser (thermistor). 8

(c) Describe in brief Mathematical analysis of Ballast

and DC Wheatstone bridge criteria. 6

6. (a) Write various types of strain gauges. 7

(b) Explain in detail variable head meter and hot wire

anemometer. 8

(c) Write short note on dynamic effects of connecting

tubing. 5

Section D

7. (a) Draw the signal flow graph for the following

equations : 10

(i) X2 = 2X1 + X3 + X2, X3 = 5X1 + 4X2 + X3;

X4 = X2 + 2X3

(ii) X2 = X1 + 2aX5; X3 = 3bX2 + 2cX4;

X4 = 2dX2 + 3cX3; X5 = 2fX4 + 3gX3;

X6 = 4X5.
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(b) Write short notes on the following : 10

(i) Stability of control system

(ii) Signal flow graph.

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. 20
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Roll No. .......................... Total Pages : 02

BT-7/M-20 37057
STATISTICAL QUALITY CONTROL AND

RELIABILITY

ME-405E

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit.

Unit I

1. Write briefly on the following :

(a) Taguchi's concept of quality 10

(b) Economics of quality. 10

2. Briefly discuss the concept of TQM and describe its

implementation with respect to role of customers,

management and employees. 20

Unit II

3. Write briefly on the following :

(a) Trial control limits 7

(b) Reject and revoke 7

(c) pi chart. 6



4. What is sensitivity of a chart ? Draw a suitable control

chart for the given data : 20

Item No. 1 2 3 4 5 6 7 8

No. of Defects 9 3 6 5 8 10 3 7

Unit III

5. Describe the importance of sampling plans. How are

these sampling plans selected ? 20

6. Describe, how are sampling plans designed ? With an OC

curve, describe consumer risk and producer risk. 20

Unit IV

7. Write briefly on :

(a) Factors affecting reliability 10

(b) Reliability optimization. 10

8. Discuss the ways to evaluate reliability. Calculate the

reliability of the system shown below : 20

0.7 0.4 0.8

0.8 0.8

0.8 0.4 0.5

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

BT-7/M-20 37058
ADVANCED MANUFACTURING

TECHNOLOGY

Option I

ME-419E

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 various techniques used for surface

cleaning and surface treatments. 10

(b) Explain in detail the Graphite mould coating and

Vacuum mould process with suitable diagrams. 10

2. (a) Explain Agglomerated materials and laminates in

detail with their industrial applications. 10

(b) Explain the various processes used to fabricate the

reinforced composites and laminates. 10
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Unit II

3. (a) Explain extrusion process in detail with suitable

sketches, merits, demerits and industrial

applications. 10

(b) Explain transfer moulding and machining of plastics

with the challenges faced. 10

4. (a) Explain thread chasing and thread rolling process

in detail. 10

(b) Explain Die threading and thread milling with

suitable diagrams. 10

Unit III

5. (a) Explain the analysis of open die forging process.

Assume suitable data for doing the analysis. 10

(b) Explain the various forces involved in power rolling

with their effect on the performance of the process.

10

6. (a) Derive the expression for the various forces involved

in drawing. 10

(b) Explain the analysis of Direct Extrusion Process

assuming suitable data. 10
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Unit IV

7. (a) Explain the working of Hot chamber die casting

machines with suitable diagrams. 10

(b) Explain the various factors and process involved in

the design of die casting dies. 10

8. (a) Explain the procedure involved to estimate the

cost. 10

(b) Explain the procedure involved to calculate the

machining time. Assume suitable process and data

required. 10
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BT-7/M-20 37060
MAINTENANCE ENGINEERING

ME-437E

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) Explain maintenance concept, its relationship with

other functional areas. Explain its importance. 10

(b) Describe the training and safety aspects considered

in maintenance management. Also explain the

economics aspects of maintenance. 10

2. (a) Explain various types of maintenance in brief.

Explain preventive maintenance functions, benefits

and limitations. 10

(b) Explain predictive maintenance in detail. Why is it

important ? 10

(3)L-37060 1



Unit II

3. (a) Explain principles, steps used for implementation

and benefits of CBM. 10

(b) Explain vibration monitoring a thermography

techniques used in CBM in detail. 10

4. (a) What do you mean by RCM ? Explain its benefits. 10

(b) Explain TPM elements, methodology, evaluations

and its benefits. 10

Unit III

5. (a) Explain use of fibre optics scanners, eddy currents,

ultrasonic in various maintenance activities. 10

(b) Explain the various factors which affect the selection

of NDT techniques. Explain its merits, demerits

and its applications. 10

6. (a) Explain various steps used in Maintenance

Management. Also explain basic ingredients of

maintenance managements. 10

(b) Explain various documents used in maintenance

planning a control. 10
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Unit IV

7. (a) Explain various techniques used for improvement

of operational reliability, safety and availability of

machines and production systems. 10

(b) Explain key issues in improvement program. Explain

fault diagnosis with the help of Ishekawa diagrams.

10

8. (a) Explain Pareto principle used in maintenance. 5

(b) Explain various types of data processing system

used for maintenance information, integration for

reporting systems. 15
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BT-7/M-20 37165
ENTREPRENEURSHIP

HS-401N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting one question

from each Unit.

Unit I

1. (a) Define Entrepreneurship. What are the characteristics

of entrepreneur ? 7

(b) Examine the role of an entrepreneur in developing

economy like India, giving appropriate example. 8

2. (a) What are the facilities available for women

entrepreneur in India ? 7

(b) Explain the different types of entrepreneurs based

on functional characteristics and development angle.

8

Unit II

3. (a) Explain the difference between the feasibility report

and project report 7
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(b) What is Export Marketing ? Discuss the methods

of project appraisal ? 8

4. (a) What factors are considered for the selection of

business organisation ? 8

(b) What is Project Report ? How is a good project

prepared ? 7

Unit III

5. (a) What are the steps involved in planning for setting

up a Small Scale Industry ? 8

(b) Explain the concept of startups/incubators. 7

6. Explain the major problem faced by the small scale

industries and MSME. Discuss the various MSME scheme

and difficulties faced in availing them. 15

Unit IV

7. (a) Discuss the role of financial and other supporting

institutes for the development of small business. 7

(b) What is Venture Capital ? Discuss the venture capital

financing scheme. 8

8. Write short notes on the following : 15

(a) SISI

(b) SIDO

(c) NISBUD.
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BT-7/M-20 37166
MEASUREMENT AND CONTROL

ME-401-N (Opt. II)

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit. Unless stated otherwise, the

symbols have their usual meaning in context with the

subject. All questions carry equal marks.

Unit I

1. Distinguish between direct and indirect methods of

measurement with the help of suitable examples. Also,

explain how the resolution of digital instruments can be

increased . 15

2. Explain gross, systematic and random errors with the

help of suitable examples. Also, define (a) Sensitivity,

(b) Backlash, (c) Precision and (d) Resolution. 15

Unit II

3. Explain in detail the methods of measuring torque. Also,

explain how elastic sensing elements can be used for

measurement of force. 15



4. A metallic strain gauge has a resistance of 120 ohms and

a gauge factor of 2. It is installed on an aluminium

structure which has a yield point stress of 0.2 GN/m2 and

Young's modulus of 68.7 GN/m2. Determine the change

in resistance of the material to yield point. 15

Unit III

5. Describe Variable Area Meter (Rotameter) for flow

measurement with the help of a suitable diagram and

mathematical derivation. Also, explain the method of

calibration of Rotameter. 15

6. A thermometer has been suddenly plunged into a steaming

water bath whose temperature remains steady at 100ºC. It

takes 10 seconds for the thermometer to reach the

equilibrium condition which occurs at five time constant

(t = 5). Calculate the time constant and the time taken

by the thermometer to indicate half of the temperature

difference. The initial thermometer temperature can be

considered to be zero. 15

Unit IV

7. Derive the relationship between state equations and transfer

functions. 15
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8. Using block diagram reduction technique, determine the

overall transfer function C(s)/R(s) for the system shown

below : 15

G1 G2 G3
G4

H2

H1

C( )s
R( )s

+ + +
–

–

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

BT-7/M-20 37167
MECHATRONICS

ME-403N (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) Define the term mechatronics. Describe the role of

mechatronics in industries. 5

(b) Differentiate between the sequential controllers and

microprocessor based controllers. 10

2. What are the ways to mention binary negative numbers ?

Explain the sum-of-product method for directly obtaining

the Boolean expression from the given truth table. 15

Unit II

3. Explain the working principle of photoelectric proximity

sensor. 15



4. Explain direct control of a double-acting cylinder with a

suitable pneumatic circuit. 15

Unit III

5. What is a Kinematics chain ? List various types of cam

followers. Explain them briefly. 15

6. What are A/D and D/A converters ? Explain their basis

operation with applications. 15

Unit IV

7. What are the advantages of PLC over a relay control

system ? What are the logic functions used for switches

in series and in parallel ? 15

8. Define a Robot. What are the different configurations of

robots ? Discuss the working of a robotic manipulator

arm with a sketch. 15

(2)L-37167 2 __



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

BT-7/M-20 37168
NON-CONVENTIONAL MACHINING

ME-415N

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit.

Unit I

1. Enumerate the advantages of ‘Non-conventional

machining’ processes ? Describe various considerations

involved in selection of non-conventional machining

process for a particular application. 15

2. (a) If suppose USM is used for drilling a hole (under

the same machining conditions) in Aluminium and

Cast Iron. Which one will have higher depth of the

drilled hole and why ? 10

(b) Explain the functions of ‘Horn’ in USM. 5
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Unit II

3. What is the self-adjusting feature  in ECM ? Describe

various functions served by an electrolyte in ECM. List

the common electrolytes used in ECM. 15

4. (a) Explain the following terms related to EDM : 10

(i) Gap Flushing

(ii) W/T Ratio

(iii) Duty factor

(iv) Cycle time.

(b) Describe various applications of EDM process. 5

Unit III

5. (a) What is mixing ratio ? Explain the importance of

maintaining an optimum mixing ratio in Abrasive

jet machining. 10

(b) Sketch and explain any one type of plasma torch. 5

6. (a) Explain, why vacuum is needed in Electron beam

process and explain the method to protect work

table from getting damaged by the electron beam

which has completely penetrated the workpiece. 10

(b) Explain the effect of ‘focusing’ on the performance

of laser beam machining. 5
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Unit IV

7. Illustrate with a neat diagram the process chain involved

in the rapid prototyping process. Describe advantages,

limitations and application of RP process. 15

8. (a) Make a neat sketch of FDM process. Mark all the

components and parts on the diagram. 5

(b) Illustrate various steps involved in Stereolithography

Apparatus Operation. 5

(c) What is the material used to form a prototype in

LOM process ? In what form the material is fed

into the system ? 5
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BT-7/M-20 37175
ADVANCED MANUFACTURING

TECHNOLOGY

ME-429N, Opt. I

Time : Three Hours] [Maximum Marks : 75

Note : There are eight questions in this paper. Attempt Five

questions in all, selecting at least one question from

each Section. All questions carry 15 mark.

Section A

1. (a) Write a technical note on surface coatings, paint

coating and slushing. 7½

(b) Explain in detail cutting and joining of composites.

Also discuss fabrication of laminates. 7½

2. (a) Write the various types of composite materials.

Also discuss fabricate of particulate composite

materials. 8

(b) Discuss in detail surface coating for tooling and

graphite mould coating. 7
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Section B

3. (a) Write the various types of plastics. Also discuss in

detail properties of plastics. 8

(b) Write short notes on thread rolling, die threading

and tapping. 7

4. Explain in detail Injection moulding. Also discuss in detail

machining and casting of plastics. 15

Section C

5. Explain in detail Open die forging and power rolling.

Also discuss drawing and extrusion with regards to metal

forming. 15

6. (a) Classify metal forming processes. Explain the effect

of variables on metal forming processes. 10

(b) Write a technical note on hot working. 5

Section D

7. Explain in detail die casting machines. Also describe in

brief molten metal injection systems and lot chamber

machines. 15

8. (a) What are the various steps in making cost estimate ?

Also write the chief factors in cost estimating. 10

(b) Write short note on cold chamber machines and die

casting design. 5
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BT-8/M-20 38050

ENTREPRENEURSHIP

Paper–ME-402E

Option–I

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least

one question from each Unit.

UNIT–I

1. Provide your comments on the following

statements : 20

(a) Cost accounting is a system of foresight and not

a post mortem examination for an entrepreneur.

It may turn losses into profits, speeds up

activities and eliminate wastes.

(b) Selling price is always based on the total costs.

(c) Fixed cost always remains constant.

(d) Labour cost can be both fixed cost or variable

cost.

(e) Depreciation cost can be much different from

the market value of the machine.

2. Illustrate with suitable example the applications

of Straight Line and sinking fund Depreciation

Method. A fixed asset having a useful life of



38050/K/507 2

3 years is purchased on 1 January, 2013. Cost of

the asset is Rs. 2,00,000  whereas its residual value

is expected to be Rs. 50,000. Calculate depreciation

expense for the years ending 30 June, 2013 and

30 June 2014. 20

UNIT–II

3. Describe the problem of nature of selection of

investment. Describe the recommended decision-

making process  by  an entrepreneur for

replacement of machines with increased operating

cost over time. 20

4. (a) ‘Developing countries like India need imitative

rather than innovative entrepreneurs’.

Comment. 10

(b) Identify the challenges that Indian entrepreneurs

face in the present changing business scenario.

Assess the importance of innovation to drive

business under these circumstances. 10

UNIT–III

5. (a) ‘‘Until committed to papers intentions are seeds

without soil, soils without winds or mere wishes

which do not lead to execution and without

execution there is no pay offs’’. Comment and

explain the contents of a project report. 10



(b) Explain the problems faced by small scale

industries in India and remedial measures that

are available. 10

6. (a) A Product designer must remember All products

are solutions to problems that people have.

However, not all solutions need to be products.

Comment. 8

(b) List down various agencies and their respective

roles which are involved in providing various

kinds of approval for starting a new business

venture in India. 12

UNIT–IV

7. (a) What are the various sources of finance for

entrepreneurs in India ? Describe the features

of these sources. 15

(b) Explain the Marketing mechanism in SMEs.    5

8. Describe the structure of pre-feasibility and feasibility

study of a business project. How evaluation of the

risk involved and business opportunity is judged by

a start-up entrepreneur ? 20

38050/K/507 3
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Roll No. ......................... Total Pages : 3

BT-8/M-20 38051

POWER PLANT ENGG.

Paper–ME-404E

Option–II

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least

one question from each Unit.

UNIT–I

1. (a) Explain the working of solar power plant, also

mention its salient features.

(b) Describe the various energy sources in India.   20

2. (a) Draw a schematic diagram of Hydro plant and

explain its operation. 12

(b) Explain the following :

(i) Hydrographs

(ii) Rain fall. 8

UNIT–II

3. (a) Describe the general layout for the thermal power

plant and discuss the working of each major

component in it. 12
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(b) Write short notes on the following :

(i) Air preheaters

(ii) Super heaters. 8

4. (a) Discuss various systems of diesel power plant.

(b) Explain the super charging of Diesel engines.

(c) Give the advantages and disadvantages of Diesel

Plant over Thermal Power plant. 20

UNIT–III

5. (a) What is function of moderator in Nuclear

Power Plant, name the three moderators

used in it ? 8

(b) (i) Define the term Breeding.

(ii) Explain the working of pressurized water

reactor nuclear power plant with its

advantages and disadvantages. 12

6. (a) Explain the purpose of heating, regeneration

and intercooling in gas power plants. 14

(b) Write short note on the Gas Power

characteristics. 6
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UNIT–IV

7. (a) Explain the term Depreciation and discuss

various methods of calculating the depreciation

of an electrical plant.

(b) Explain  the  load  curves  and  load duration

curves. 20

8. (a) What is tariff ? Discuss two part tariff and three

part tariff with suitable example.

(b) Describe load division among generators. 20
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Roll No. ......................... Total Pages : 4

BT-8/M-20 38052

OPERATIONS RESEARCH

Paper–ME-406E

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least

one question from each Unit.

UNIT–I

1. A firm manufactures pain relieving pills in two sizes

A and B. Size A contains 4 grains of element X,

7 grains of element Y and 2 grains of element Z.

Size B contains 2 grains of element X, 10 grains of

element Y and 8 grains of element Z. It is found by

users that it requires at least 12 grains of element

X, 74  grains of element Y and 24 grains of element

Z to provide immediate relief. It is required to

determine the least number of pills a patient should

take to get immediate relief. Formulate the problem

as Standard linear programming problem. 20

2. Compute the optimal solutions to the L.P. problem :

20

Maximize : Z = 1 2 3 42x 4x 5x 6x− + −

Subject to the constraints : 1 2 3 4x 4x 2x 8x 2+ − + ≤

1 2 3 4x 2x 3x 4x 1− + + − ≤

1 2 3 4x , x , x , x 0.≥
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UNIT–II

3. Find the Optimal solution to the Transportation

problem in which the cell contains the

transportation cost in Rupees : 20

W1 W2 W3 W4 W5 Available

F1  7  6  4  5 9  40

F2  8  5  6  7 8  30

F3  6  8  9  6 5  20

F4  5  7  7  8 6  10

Required 30 30 15 20 5 100

4. Given below is the information of a project :

Activity Immediate Time (days)

Predecessor

A – 3

B – 4

C – 2

D A,B 5

E B 1

F B 3

G F,C 6

H B 4



Activity Immediate Time (days)

Predecessor

I E,H 4

J E,H 2

K C,D,F,J 1

L K 5

Draw the network and find the Critical path. 20

UNIT–III

5. (a) What is the need of Simulation ? How you can

use Monte Carlo simulation for the Industrial

applications ? Give examples. 10

(b) Ten villages contain 500, 420, 690, 810, 230, 140,

1064, 290, 385 and 680 fields respectively. Make

a random selection of 6 fields using Random

numbers table. 10

6. A decision problem has been expressed in the following

Payoff table : 20

Outcomes

Action I II III

A 10 20 26

B 30 30 60

C 40 30 20

(a) What is the minimum payoff action ?

(b) What is the minimum opportunity loss action ?

38052/K/509 3 P. T. O.



UNIT–IV

7. Goods trucks arrive randomly at a stockyard with

a mean of 8 trucks/hour. A crew of four operatives

can unload a truck in 6 minutes. Trucks waiting

in queue to be unloaded are paid a waiting charge

at the rate of Rs. 60/hour. Operatives are paid a

wage rate of Rs. 20/hour. It is possible to augment

the crew strength to 2 or 3 (of four operatives per

crew) when the unloading time will be 4 minutes

o r

3 minutes respectively per truck. Find the optimal

crew size. 20

8. Find the Optimal strategies of X and Y and the value

of the game : 20

Y

–6 10 11

X –1 –2 –3

–1 –2 –4

38052/K/509 4



38054/K/939 P. T. O.

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

BT-8/M-20 38054
TOTAL QUALITY MANAGEMENT

Paper–ME-426-E

Option–II

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) Elaborate the fourteen steps involved in Crosby’s

quality approach. 10

(b) Define quality and state various factors which

affect the product quality. 10

2. (a) Define Total Quality Culture (T.Q.C.) and state

its functions. 10

(b) Explain the following concepts :

(i)  Quality circles.

(ii) Total employee involvement. 10

UNIT–II

3. (a) Explain the basic concepts of TQM along with

its advantages. 10

(b) Describe TQM in service sector. 10
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4. Write short notes on any four : 20

(a) Cause and effect diagram.

(b) SWOT analysis.

(c) JIT manufacturing.

(d) Kaizen.

(e) Six sigma concept.

UNIT–III

5. Explain various steps for ISO : 9000 standard

registration. 20

6. Write short notes on any two of the following terms

in context with ISO : 9000 : 20

(a) Documentation.

(b) Closing comments.

(c) Registration.

UNIT–IV

7. (a) Describe the need of standardization. 5

(b) Introduce the concept of ISO : 14000 standards.

15

8. Write short notes on the following terms : 20

(a) Concept of ISO 14001.

(b) EMS advantages.
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Roll No. ......................... Total Pages : 2

BT-8/M-20 38056

MANAGEMENT INFORMATION SYSTEM

Paper–ME-432E

Option–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. How MIS does help in decision making? Also discuss,

how organization behaviour influences MIS. 20

2. Give detailed basic information system. How MIS

assists in decision making? 20

UNIT–II

3. How do we set system objectives and in what

manner efficiency of MIS system affected by system

objectives and constraints? 20

4. Explain different steps in implementing MIS. Also

describe documentation done in such area. 20
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UNIT–III

5. (a) Explain aim of detailed design. How MIS detailed

design managed in a project?

(b) Explain the concept of Dominant and Trade off

criteria. 20

6. Describe the various parts of a Proposal for an

Organization to operate system. 20

UNIT–IV

7. Write short notes on the following :

(a) Space layouts

(b) Training for MIS operations 20

8. (a) Describe the pitfalls in MIS development. Also

give the information dissemination. 12

(b) Explain the TARPIT. 8
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Roll No. ......................... Total Pages : 3

BT-8/M-20 38095

NONWOVEN TECHNOLOGY

Paper–TT-434A

Option–01

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least

one question from each Unit.

UNIT–I

1. (a) How can you define Nonwoven Fabric ? 4

(b) Why does Nonwoven Fabric become popular

nowadays ? 4

(c) What are different Web forming techniques

used in Nonwoven manufacturing ? Discuss

in brief. 12

2. (a) Discuss the method of manufacturing Fibrous

Web by direct polymer to web system. 10

(b) Briefly explain about the manufacturing method

of Nonwoven by Rando Feeder and Rando Webber

machine. 10

UNIT–II

3. (a) Enumerate the basic mechanism of binding

Nonwoven fabrics  in  Needle  punching

machine. 10
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(b) How does the different factor affect the fabric

structure of a needle punch fabric ? 10

4. (a) Discuss the stitch bonding technique ‘with

binding threads’ on a Maliwat machine. 10

(b) Compare stitch bonding techniques in between

‘with binding threads’ and ‘without binding

threads’. 10

UNIT–III

5. (a) Discuss the method of manufacturing Nonwoven

fabric by hot calendaring and cold calendering

technique. 14

(b) Compare  Thermal  bonding  with  Chemical

bonding. 6

6. (a) Briefly discuss about the manufacturing method

of nonwoven fabrics by spraying, printing and

saturation bonding techniques. 17

(b) Classify the binders according to application.  3

UNIT–IV

7. Discuss the following finishing techniques in brief

for nonwoven fabrics : 4×5=20

(a) Water repellent finishes.

(b) Flame retardant finishing.



(c) Antimicrobial finishing.

(d) Antistatic finishing.

8. (a) What defects normally occurs during Nonwoven

fabric production ? Explain with the help of

diagram. 10

(b) What are the dif ference between Water

absorbency and Water repellent ? How can

you measure these properties for Nonwoven

fabric ? 10

38095/K/528 3
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BT-8/M-20 38171

AUTOMOBILE ENGINEERING

Paper–ME-402N

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. What are the basic requirements of the transmission

system? Explain the various components of the

transmission system. Also discuss the need for multi-

cylinder engines. 15

2. (a) Explain the function of a clutch. What is fluid

flywheel? 7

(b) With the help of a neat sketch, explain the

construction and working of a multiplate clutch.

8

UNIT–II

3. (a) What is tractive effort? Explain the variation

in tractive effort with speed. 7

(b) Draw and explain with a simple sketch, working

of a constant mesh gear box. 8

38171/K/1023 P. T. O.



4. (a) What is need of using a differential? Explain

with a neat sketch construction and working of

differential. 8

(b) What is the function and requirements of

propeller shaft? Discuss universal joint. 7

UNIT–III

5. (a) Sketch the schematic arrangement of a dual power

air brake system and explain its working. 8

(b) Draw the layout of a rear wheel modern brake

and name the various components. 7

6. (a) Write down function of suspension system.

Explain the classification of suspension system.

10

(b) What is the function of a shackle with a leaf

spring? 5

UNIT–IV

7. What is multi fuel automobile? How the automobile

running on alternate sources of energy? Discuss the

total emission control packages. 15

8. (a) What are the functions of steering system. Explain

with relevant sketch Ackerman steering

mechanism. 7

(b) Explain with a simple sketch, working of rack

and pinion steering mechanism. 8

38171/K/1023 2



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

BT-8/M-20 38172

POWER PLANT ENGINEERING

Paper–ME-404-N

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) What are the advantages and disadvantages of

hydro electric power plants? 5

(b) Explain :

(i) Hydrographs

(ii) Storage and pondage

(iii) Water hammer. 10

2. (a) What are the various factors that must be

considered while selecting water turbines? 5

(b) How are geothermal power plants different than

tidal power plants? 5

(c) Write a short note on flow duration curves.

5

38172/K/1024 P. T. O.



UNIT–II

3. (a) Explain Rankine cycle. 5

(b) What is pulverized coal? Explain the BIN system

with a neat diagram. List the advantages and

disadvantages of using pulverized coal. 10

4. (a) Sketch and explain La Mont steam generator.

10

(b) Explain Carnot cycle. 5

UNIT–III

5. (a) Sketch and explain the layout of a diesel engine

power plant. 10

(b) List at least five advantages and five

disadvantages of Diesel Power Plants. 5

6. (a) Explain the working principle of closed cycle

gas turbine with neat sketch. 5

(b) With the help of neat sketch, explain the working

of combined gas turbine and steam turbine plant.

10

UNIT–IV

7. (a) Give the classification of nuclear reactors. 5

38172/K/1024 2



(b) Write an explanatory note on disposal of nuclear

waste and related issues. 10

8. (a) How are power plant equipment selected? 5

(b) How is nuclear fission different than nuclear

fusion? 5

(c) List and explain various performance metrics

of power plants. 5

38172/K/1024 3



Roll No. ......................... Total Pages : 4

BT-8/M-20 38173

QUALITY ASSURANCE AND RELIABILITY

Paper–ME-406-N

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. Discuss the statement, ‘‘Higher quality of design means

higher costs’’ quite often it also means higher values.

15

2. What do you mean by manufacturing planning for

quality? State the quality aspects of planning for

manufacture. 15

UNIT–II

3. The mean and the standard deviation of a sample of

100 observations was calculated as 40 and 5.1

respectively. While comparing with the original data

it was found that by mistake of a figure of 40 was

miscopied as 50 for one observation. Calculate the

correct mean and standard deviation of the sample.

15

38173/K/1025 P. T. O.



4. In a capacity study of a lathe used in turning a shaft

to a diameter of 23.75 + 0.1 mma sample of 6

consecutive pieces was taken each day for 8 days.

The diameters of these shafts are as given below :

Ist day 2nd day 3rd day 4th day

23.77 23.80 23.77 23.79

23.80 23.78 23.78 23.76

23.78 23.76 23.77 23.79

23.73 23.70 23.77 23.74

23.76 23.81 23.80 23.82

23.75 23.77 23.74 23.76

5th day 6th day 7thday 8thday

23.75 23.78 23.76 23.76

23.78 23.76 23.78 23.79

23.78 23.73 23.75 23.77

23.77 23.76 23.76 23.72

23.76 23.74 23.81 23.78

23.79 23.78 23.80 23.78

Calculate the X  and R chart and find out the process

capability for the machine. 15

38173/K/1025 2



UNIT–III

5. In a factory producing spark plug. The number of

defective found in inspection of 20 lots of 100 each,

is given below :

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

defectives defectives

 1  5 11  4

 2 10 12  7

 3 12 13  8

 4  8 14  3

 5  6 15  3

 6  4 16  4

 7  6 17  5

 8  3 18  8

 9  3 19  6

10  5 20 10

(a) Construct appropriate control chart and state

whether the process is in Statistical control.

(b) Determine the sample size when a quality limit

not worse than 9% is desirable and a 10% bad

product will not be permitted more than three

times in thousand. 15

38173/K/1025 3 P.T.O.



6. What is an item by item sequential sampling plan?

Explain stating its applications. 15

UNIT–IV

7. (a) It is desired to have a reliability of atleast 0.9900

for a specified service period of 8000 hours on

the assumption of a uniform failure rate. What

is the least value of q that will yield this desired

realibility? 8

(b) What are the basic elements of reliability? 7

8. Write notes on the following :

(a) Element redundancy. 8

(b) Reliability of series connected system. 7

38173/K/1025 4



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

BT-8/M-20 38178

FOUNDRY ENGINEERING (THEORY)

Paper–ME-422-N

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 do you explain the advantages of Foundry

technology over other manufacturing processes?

8

(b) Explain different types of patterns and pattern

allowances with neat sketch. 7

2. Describe the different sections in a foundry and their

functions. 15

UNIT–II

3. (a) Describe the procedure to test the following

properties of Molding sand : 8

(i) Permeability.

(ii) Compressibility.

(b) Explain Machine Molding Process. 7

38178/K/1028 P. T. O.



4. Illustrate with neat sketch the working, advantages

disadvantages and applications of the following casting

processes : 15

(a) Centrifugal casting.

(b) Investment casting.

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. 9

(b) Differentiate between the function of top riser

and blind riser. Which of the above contributed

higher yield? 6

6. (a) Discuss the application of the continuity equation

and Bernoulli’s equation to the study of metal

flow and design of the gating system of a casting.

How can aspiration of gases into the gating

system be prevented? 9

(b) How is the shape factor obtained in the case of

NRL method of riser design for Cylindrical

objects? 6

UNIT–IV

7. Illustrate with neat sketch the construction of Cupola

furnace. Elaborate some of the advanced practices

adopted recently in Cupola operation. 15

38178/K/1028 2



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

introduced. Explain the procedure to be followed.

6

(b) Describe following casting defects with their

causes and remedies : 9

(i) Blow Holes.

(ii) Slag Inclusion.

(iii) Cold Shuts.

38178/K/1028 3
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Roll No. ......................... Total Pages : 2

BT-8/M-20 38180

MANUFACTURING MANAGEMENT

Paper–ME-426N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit.

UNIT–I

1. (a) What are the factors considered for Plant

layout? 5

(b) What are different types of Plant layout ? Explain

in short. 4

(c) Explain concept of Production, Production System

and Production Management. 6

2. (a) Mention any two factors that will influence Plant

locations in developing countries. 8

(b) Briefly discuss historical evolution of Production

and Operation Management. 7

UNIT–II

3. (a) Describe in brief location economics. 8

(b) Classify Layout. Also explain design of Product

layout. 7
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4. Write short notes on the following : 3×5=15

(a) Service layout.

(b) Organization of Physical facilities.

(c) Location theories and models.

UNIT–III

5. (a) Write the various objectives of material handling.

Also write its principle. 8

(b) Write a technical note on JIT manufacturing.  7

6. (a) Explain in detail the guidelines for effective

utilization of material handling. 8

(b) Write  short  notes  on  the  Inventory

control, ergonomics and material handling

equipment. 7

UNIT–IV

7. (a) Explain the identification and control of Waste.

Also discuss the advantages of automation with

regards to Waste management. 10

(b) Write a technical note on Automated storage,

retrieval system. 5

8. (a) Why there is a need of Automation ? Explain

automated flow lines. 8

(b) Write short notes on Automated Guided vehicles

system. 7
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Roll No. .......................... Total Pages : 04

BT-4/M-20 34067
MATHEMATICS-III

MATH-201-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. (a) If ( ) cosf x x , expand ( )f x  as a Fourier series

in the interval  ,  . 10

(b) Obtain the Fourier expansion of x sinx as a cosine

series in (0, ). Hence show that : 10

1 1 1 2
........

1.3 3.5 5.7 4


     .

2. (a) Find the Fourier cosine transform of 
2xe . 10

(b) Use Parseval's identities, prove that : 10

 

2

20 2 4
1

t
dt

t

 



 .



Unit II

3. (a) Find the regular function whose imaginary parts is

 sin cosxe x y y y  . 10

(b) If ( )f z  is regular function of z, prove that : 10

   
2 2

2 2

2 2
4f z f z

x y

  
     

4. (a) If    cos cos sini r i     , prove that : 10

 
 

2 sin

sin
e   


 

(b) If log tan
4 2

u
  

  
 

, prove that : 10

(i) tanh tan
2 2

u 


(ii) log tan
4 2

iu
i

 
    

 

Unit III

5. (a) If 
1 1

P(A) , P(B)
4 3

   and  
1

P A B
2

  , evaluate :

(i) P(A/B)

(ii) P(B/A)

(iii) P(A B ) 10

(2)L-34067 2



(b) The contents of three urns are : 1 white, 2 red, 3

green balls; 2 white, 1 red, 1 green balls and 4

white, 5 red, 3 green balls. Two balls are drawn

from an urn chosen at random. These are found to

be one white and one green. Find the probability

that the balls so drawn came from the third urn.

10

6. (a) If the probability that a new born child is a male is

0.6, find the probability that in a family of 5 children

there are exactly 3 boys. 10

(b) Explain the main properties of Normal distribution.

10

Unit IV

7. (a) Use graphical method, solve the following Linear

Programming problem : 10

Maximize Z = 2x1 + 3x2

Subject to :

x1 – 3x2  2

x1 + x2  4

(2)L-34067 3
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x1, x2  0

(b) Find all the basic solutions of the following system

of equations identifying in each case the basic and

non-basic variables : 10

2x1 + x2 + 4x3  11

3x1 + x2 + 5x3  14

8. Using dual Simplex method, solve the following

problem : 20

Maximize Z = 2x1 + 2x2 + 4x3

Subject to :

2x1 + 3x2 + 5x3  2

3x1 + x2 + 7x3  3

x1 + 4x2 + 6x3  5

x1, x2, x3  0



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

BT-4/M-20 34070
BASICS OF ECONOMICS AND

MANAGEMENT

HUM-201E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any Five questions.

1. Discuss the Law of Variable Proportions.

2. Discuss the various concepts of cost curves. How do they

differ in short-run and long-run ?

3. “Management is a science like Physics or Chemistry.” Do

you agree with this statement ? Give reasons in support

of your answer.

4. Define Management. Discuss the principles of management

in brief.

5. Explain and differentiate the term strategy and policy.

(3)L-34070 1



6. Define Centralisation and discuss its merits and demerits.

7. Define Recruitment. What are the types of internal sources

of recruitment ? Evaluate them.

8. Explain PERT with example. Also explain its advantages

and limitations.

(3)L-34070 2 ___



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

BT-4/M-20 34091
MATHEMATICS-III

AS-201N

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) Obtain a Fourier series to represent e–ax from

x = –  to x = . 7½

(b) Obtain the half-range sine series for ex in

0 < x < 1. 7½

2. (a) Find the Fourier cosine transform of 
2xe . 7½

(b) State and prove convolution theorem for Fourier

Transforms. 7½

Unit II

3. (a) If log tan ;
4 2

u
  

  
 

 then prove that :

(3)L-34091 1



(i) tanh tan
2 2

u 


(ii) cosh secu   . 7½

(b) Separate  1sin cos sini    into real and imaginary

parts, where  is a positive acute angle. 7½

4. (a) Show that the function ( )f z xy , is not analytic

at the origin, even though Cauchy-Riemann

equations are satisfied thereat. 7½

(b) If f(z) is a regular function of z, prove that : 7½

2 2
2 2

2 2
( ) 4 ( )f z f z

x y

  
     

Unit III

5. (a) The contents of three urns are 1 white, 2 red,

3 green balls; 2 white, 1 red, 1 green balls and

4 white, 5 red, 3 green balls. Two balls are drawn

from an urn chosen at random. These are found to

be one white and one green. Find the probability

that the balls so drawn came from the third urn. 7½

(b) Fit a binomial distribution to the following frequency

distribution : 7½

x : 0 1 2 3 4 5 6

f : 13 25 52 58 32 16 4

(3)L-34091 2



6. (a) In a normal distribution, 31% of the items are

under 45 and 8% are over 64. Find the mean and

S.D. of the distribution. 7½

(b) A random variable x has the following probability

function :

x : –2 –1 0 1 2 3

f (x) : 0.1 k 0.2 2k 0.3 k

Find k, mean, variance and S.D. 7½

Unit IV

8. Using simplex method, solve the following linear

programming problem :

Minimize Z = x1 – 3x2 + 2x3

Subject to constraints

3x1 – x2 + 2x3 < 7

– 2x1 + 4x2 < 12

– 4x1 + 3x2 + 8x3 < 10

x1, x2, x3 > 0. 15

9. Using dual simplex method, solve the following LPP :

Maximize Z = – 3x1 – x2

Subject to

x1 + x2 > 1

2x1 + 3x2 > 2

x1, x2 > 0. 15
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Roll No. .......................... Total Pages : 03

BT-4/M-20 34103
FUNDAMENTALS OF MANAGEMENT

HS-201N

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. Explain the Human Relations Movement. Highlight the

major contributors, priciples and functions of Human

Relations School of management. Also highlight its

relevance in the present time.

2. Attempt the following :

(a) Elaborate the contingency approach to management.

Brief its key managerial implications.

(b) Why is management described as an art and a

science ? Justify.

(3)L-34103 1



Unit II

3. Define Delegation of Authority. Is it different from

Decentralisation ? Identify the factors or circumstances,

which favour Delegation of Authority approach.

4. Define Organisational Structure. Is it different from

Organisational Design ? Throw light on major types of

Organisational Structure, which are widely recognised in

the corporate sector.

Unit III

5. What is Training Needs Identification ? Why is this

considered as an important step of training process ?

Discuss the methods though which training needs

assessment can be performed.

6. Describe the following theories along with their practical

implications :

(a) Two factor theory/Motivation-Hygiene theory

(b) Management Grid Theory.

(3)L-34103 2



Unit IV

7. Why the concept of Corporate Social Responsibility has

been gaining importance day by day ? Mention arguments

in favour of CSR as well as against it.

8. Elaborate the concept of MIS. Discuss its key functions.

What are the advantages of MIS to a firm using it ?

Highlight some of new trends/developments in MIS.

(3)L-34103 3 ___
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Roll No. .......................... Total Pages : 04

BT-4/M-20 34114
MATHEMATICS-III

AS-201N (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) Find the Fourier series of the function given by : 7½

0 0
( )

0

x
f x

x

  
 

   

(b) Develope sin
x

l

 
 
 

 in half-range cosine series in

the range 0 < x < l. 7½

2. (a) Find the Fourier sine transform of 
axe

x



. 7½

(b) Using Parseval's identity, prove that : 7½

 
 9

20

sin 3
. 1

189

t
dt e

t t

 
 






Unit II

3. Use the simple method to solve the following LP problem :

Maximize z = 3x1 + 5x2 + 4x3

subject to :

2x1 + 3x2  8

2x2 + 5x3  10

3x1 + 2x2 + 4x3  15

x1, x2, x3  0. 15

4. (a) Using Graphical method : 7½

Maximize z = –3x1 – x2

subject to :

x1 + x2  1

2x1 + 3x2  2

x1, x2  0

(b) Explain the following terms : 2½×3

(i) Feasible Solution

(ii) Convex Region

(iii) Unbounded Solutions.
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Unit III

5. (a) If log tan
4 2

u
  

  
 

, then prove that : 7½

(i) tanh tan
2 2

u 


(ii) cosh secu  

(b) Prove that 2 2 2 2 3u x y xy x y      is harmonic.

Find a function v such that ( )f z u iv   is analytic.

Also express ( )f z  in terms of z. 7½

6. (a) Evaluate : 7½

  

2 2

C

sin cos

1 2

z z

z z

  

  dz,

where C is the circle 3z  .

(b) Evaluate :

 2

C
3y x x i dz 

where C is the straight line from z = 0 to

z = 1 + i. 7½

Unit IV

7. (a) Three urns contain 6 red, 4 black; 4 red, 6 black

and 5 red, 5 black balls respectively. One of the

(2)L-34114 3



urns is selected at random and a ball is drawn from

it. If the ball drawns is red, find the probability that

it is drawn from the first urn. 7½

(b) In a normal distribution, 35% of the items are

under 40 and 10% are over 60. Find the mean and

standard deviation of the distribution. 7½

8. (a) A random variable X has the following probability

distribution :

x : –3 –2 –1 0 1

P(x) : 0.2 k 0.3 3k 0.1

Find the value of k and calculate mean and variance.

7½

(b) In 800 families with 5 children each, how many

families would be expected to have (i) 2 boys and

3 girls (ii) at the most two girls ? (Assume

probabilities for boys and girls to be equal). 7½

(2)L-34114 4 __
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BT-4/M-20 34120
MATHEMATICS-III

AS-201N

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit.

Unit I

1. (a) Find the Fourier series for the function for :

 

0 1
( )

2 1 2

x x
f x

x x

  
 

   

and deduce that 
2

2 2 2

1 1 1
......

81 3 5


     . 7½

(b) Express ( )f x x  as a half-range cosine series in

0 < x < 2. 7½

2. (a) Find the Fourier cosine transform of 2

1
( )

1
f x

x



.

Hence derive Fourier sine transform of

2
( )

1

x
x

x
 


. 7½



(b) Using Parseval's identity, show that : 7½

 

2

20 2 4
1

t
dt

t

 





Unit II

3. (a) Solve : 7½

 3 cot 3p q z y x    ,

where ,
z z

p q
x y

 
 
 

.

(b) Solve : 7½

3 3 3 3
2

3 2 2 3
4 5 2 x yz z z z

e
x x y x y y

   
   

     

4. Solve the following linear programming problem by

simplex method : 15

Maximize Z = 5x1 + 3x2

Subject to :

x1 + x2  2

5x1 + 2x2  10

3x1 + 8x2  12

x1, x2  0
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Unit III

5. (a) If    cos cos sini r i     , prove that : 7½

 
 

2 sin

sin
e   


 

(b) Find the analytic function, whose real part is : 7½

sin 2

cosh 2 cos 2

x

y x

6. (a) Find the Laurent's expansion of 
 

2

3
1

ze

z 
 about the

singularity z = 1. 7½

(b) Evaluate, using Cauchy's integral formula

 

2

4
C

ze
dz

z i
 , where C is the circle 3z  . 7½

Unit IV

7. (a) A can hit a target 3 times in 5 shots, B can hit 2

times in 5 shots and C can 3 times in 4 shots. They

fire a volley. What is the probability that (i) Two

shots hit (ii) At least two shots hit. 7½

(2)L-34120 3



(b) A random variable X has the following probability

function :

2 2 2

0 1 2 3 4 5 6 7

P( ) 0 2 2 3 2 7

x

x k k k k k k k k

Find :

(i) k

(ii) Evaluate P(X < 6), P(X  6)

(iii) P(0 < X < 5). 7½

8. (a) The probability that a pen manufactured by a

company will be defective is 
1

10
. If 12 such pens

manufactured, find the probability that :

(i) Exactly two will be defective

(ii) at least two will be defective.

(iii) None will be defective. 10

(b) If A and B be two events with 
1

P(A)
2

 , 
1

P(B)
3



and 
1

P(A B)
4

  . Find (i) P(A'|B') (ii) P(A  B).

5
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