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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks. Assume

suitable missing data, if any.

4. Draw the profile of a cam operating a roller

reciprocating follower and with the following

data : 15

Minimum radius of cam = 30 mm; Lift = 35

mm; Roller diameter = 12 mm; The cam lifts

the follower for 120º with SHM followed by

a dwell period of 30º. Then the follower lowers

down during 150º of the cam rotation with

uniform acceleration and retardation followed

by a dwell period. If the cam rotates at a

uniform speed of 150 rpm, calculate the

maximum velocity and acceleration of the

follower during the descent period.

Unit III

5. A shaft has three eccentrics of mass 1 kg.

each. The central plane of the eccentrics is 50

mm apart. The distance of the centers from

the axis of rotation are 20 mm, 30 mm and 20

mm and their angular posititions are 120º apart.

Find the amount of out-of balance force and

couple at 600 rpm. If the shaft is balanced by
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Unit I

1. (a) Differentiate giving examples :

(i) lower and higher pairs

(ii) turning and rolling pairs. 5+10

(b) In a slider-crank mechanism, the stroke

of the slider is one-half the length of the

connecting rod. Draw a diagram to give

the velocity of the slider at any instant

assuming the crankshaft to turn uniformly.

2. (a) A single-plate clutch, having two active

surfaces, transmit 1-kW of power and

maximum torque developed is 120 Nm.

Axial pressure is not to exceed 100

kN.m2. Outer diameter of the friction

plate is 1.3 times the inner diameter.

Determine these diameters and the axial

force exerted by the springs. Assume

uniform wear and take coefficient of

friction as 0.25.

(b) Determine the maximum power that can

be transmitted through a flat belt having

the following data :

Cross-section of the belt = 300 mm × 12

mm, ratio of friction tensions = 2.2,

maximum permissible tension in belt = 2

N/mm2, mass density of the belt material

= 0.0011 g/mm2. 8+7

Unit II

3. (a) Derive the relation for minimum number

of teeth on the wheel and the pinion to

avoid interference.

(b) A compound gear train consists of four

gears. The number of teeth on gears A,

B, C and D are 54, 75, 36 and 81

respectively. Gears B and C constitute a

compound gear. Determine the torque on

the output shaft if the gear A transmits 9

kW at 200 rpm and the train efficiency

is 80%. 7+8
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adding two masses at radius of 70 mm and at

a distance of 100 mm from the central plane

of the middle eccentric, find the amount of

the masses and their angular positions. 15

6. (a) Discuss the effect of primary, secondary

forces and couples in a four-cylinder in-

line four stroke engine with mathematical

analysis.

(b) What is the effect of partial primary

balance of a reciprocating engine ? 10+5

Unit IV

7. (a) What is logarithmic decrement ? Derive

the relation for the same. 7

(b) A vibrating system consists of a mass of

20 kg., a spring of stiffness 20 N/m and

a damper. The damping provided is only

30% of the critical value. Determine the

natural frequency of the damped vibration

and the ratio two consecutive amplitudes.

8

8. (a) Define the terms vibration isolation and

transmissibility. Explain with the help of

transmissibility vs. frequency ratio curves

at various damping ratios. 7.5

(b) What do you mean by whirling of shafts ?

What is whirling or critical speed ?

Explain. 7.5
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