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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. (a) Which follower programme do you

recommend for a high-speed cam and

why ?

(b) Use the following data in drawing the

profile of a cam in which a knife-edge

follower is raised with uniform

acceleration and deceleration and is

lowered with siple harmonic motion :

least radius of cam = 60 mm; life of

follower = 45 mm; angle of ascent =

60º. Angle of dwell between ascent and

decent = 40º; angle of descent = 75º. If

the cam rotates at 180 rpm, determine

the maximum velocity and acceleration

during ascent and descent.

Unit III

5. A rotor has the following properties :

Mass Magnitude Radius Angle Axial distance

from first mass

1 9 kg. 100 mm 0º —

2 7 kg. 120 mm 60º 160 mm

3 8 kg. 140 mm 135º 320 mm

4 6 kg. 120 mm 270º 560 mm
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Unit I

1. (a) What do you mean by degree of freedom

of a kinematic pair ? How are pairs

classified ? Give examples.

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

480 mm long and rotates at 20 rad/s in

the counter-clockwise dirction. The length

of the connecting rod is 1.6 m. When the

crank turns 60º from the inner-dead

centre, determine the (i) velocity of the

slider (ii) angular velocity of connected

rod. 5+10

2. (a) A shaft carrying a load of 12 tonnes and

running at 120 rpm has a number of

collars integral with it. Shaft diameter is

240 mm and the external diameter of the

collars is 360 mm. Intensity of uniform

pressure is 400 kN/m2 and the coefficient

of friction is 0.06. Determine the power

absorbed in overcoming the friction and

the number of collars required.

(b) A V-belt weighting 1.6 kg/m run has an

area of cross-section of 750 mm2. The

angle lap is 165º on the smaller pulley

which has a groove angle of

40º. Coefficient of friction is 0.12.

The maximum safe stress in the belt is

9.5 N/mm2. Determine the power that

can be transmitted by the belt at a speed

of 20 m/s. 8+7

Unit II

3. (a) What do you meant by interference in

involute gears ? Explain.

(b) An epicyclic gear train consists of an

arm and two gears A and B having 30

and 40 teeth respectively. The arm rotates

about the centre of the gear A at a speed

of 80 rpm counter-clockwise. Determine

the speed of the gear B if (i) the gear A

is fixed, and (ii) gear A revolves at 250

rpm clockwise instead of being fixed. 7+8

http://www.dcrustonline.com

http://www.dcrustonline.com/


(2-03/21)

(b) In a single-degree damped vibrating

system, the suspended mass of 4 kg.

makes 24 oscillations in 20 seconds. The

amplitude decreases to 0.3 of the initial

value after 4 oscillations. Find the

stiffness of the spring, the logarithmic

decrement, the damping factor and

damping coefficient. 7+8

8. (a) Describe the method to find the natural

frequence of a shaft carrying several

loads.

(b) What do you mean by whirling of

shafts ? What is whirling or critical

speed ? 7+8

If the shaft is balanced by two counter-mass

located at 100 mm radii and revolving in planes

midway of planes 1 and 2, and midway of 3

and 4, determine the magnitude of the masses

and their respective angular position. 15

6. A four crank engine has two outer cranks set

at 120º to each other, and their reciprocating

masses are each 400 kg. The distance between

the planes of rotation of adjacent cranks are

450 mm, 750 mm and 600 mm. If the engine

is to be in complete primary balance, find the

reciprocating mass and the relative angular

position for each of the inner cranks. If the

length of each crank is 300 mm, length of

each connecting rod is 1.2 m and the speed of

rotation is 240 rpm, what is the maximum

secondary unbalanced force ? 15

Unit IV

7. (a) Discuss the effect of damping on

vibratory system ? What is meant by

under-damped, over-damped and critical

damping ? 7+8
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