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INSTRUCTIONS TO CANDIDATES 

1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
SECTION-B contains FIVE questions carrying FIVE marks each and students 

have to attempt any FOUR questions. 
2. 

SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TWO questions. 
3. 

SECTION-A 

1. Write briefly 

a) What do you mean by Kinematic pair? Name different types of Kinematic pairs 

according to the type of relative motion between the elements. 

machine? 
b) In what way a mechanism differs from 

c)State the Aronhold Kennedy's Theorem' of three instantaneous centres. 

d) Explain the phenomena of 'slip' and 'creep' in a belt drive. 

e) Define the following terms as applied to cam with a neat sketch: 

i) Pitch circle and 

ii) Pressure angle. 

What are the different types of motion with which a follower can move? 

gWhat is the difference between centrifugal and inertia type governors? 

h) Define and explain the following terms relating to governors: 

i) Isochronism 
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ii) Huntin 

i) What is the function ofa flywheel? 
at 1s the difference between absorption and transmission dynamometers? 

SECTION-B 

Sketch and describe the working of Whitworth quick return motion mechanism. 2. 

What are straight line mechanisms? Describe one type of exact straight line motion 

mechanism with the help of a sketch. 
3. 

A pulley is driven by a flat belt, the angle of lap being 120°. The belt is 100 mm wide by 

6 mm thick and density1000 kg/m'. If the coefficient of friction is 0.3 and the maximum 

stress in the belt is not to exceed 2MPa, find the greatest power which the belt can 

transmit and the corresponding speed of the belt. 

A. 

5. A single dry plate clutch transmits 7.5 kW at 900 r.p.m. The axial pressure is limited to 

0.07 N/mm. Ifthe coefficient of friction is 0.25, find 1. Mean radius and face width of 

the friction lining assuming the ratio of the mean radius to the face width as 4, and 2. 

Outer and inner radii of the clutch plate. 

5 

A riveting machine is driven by a constant torque 3 kW motor. The moving parts 

including the flywheel are equivalent to 150 kg at 0.6 m radius. One riveting operation 
takes 1 second and absorbs 10,000 N-m of energy. The speed of the flywheel is 

300 r.p.m. before riveting. Find the speed immediately after riveting. How many rivets 

can be closed per minute? 

6. 

SECTION-C 

7. A symmetrical circular cam operating a flat-faced follower has the following particulars: 

Minimum radius of the cam= 30 mm; Total lift = 20 mm ; Angle of lift = 75°; Nose 

radius 5 mm Speed 600 r.p.m, Find:a) the principal dimensions of the cam, and b) 
the acceleration of the follower at the beginning of the lift, at the end of contact with the 
circular flank, af the beginning of contact with nose and at the apex of the nose. 

7. 

8. a) A car moving on a level road at a speed 50 km/h has a wheel base 2.8 metres, 
distance of C.G. from ground level 600 mn, and the distance of C.G. from rear 
wheels 1.2 metres. Find die distance travelled by the car before coming to rest when 

brakes are applied, a) to the rear wheels, b) to the front wheels, and c) to all the four 
wheels. The coefficient of friction between the tyres and the road may be taken as 0.6. 

b) Describe the construction and operation of a rope brake absorption dynamometer. 
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A spring loaded governor of the Hartnell type has arms of equal length. The masses rotate 
in a circle of 130 mm diameter when the sleeve is in the mid position and the ball arms 
are vertical. The equilibrium speed for this position is 450 r.p.m., neglecting friction. Ihe 

maximum sleeve movement is to be 25 mm and the maximum- variation of speed taking 

9. 

in account the friction to be 5 per cent of the mid position speed. The mass of the sleeve 
IS 4Kg and the fYriction may be considered equivalent to 30N at the sleeve. The power of 

the governor must be sufficient to overcome the friction by one per cent change of speed 
enther way at mid-position. Determine, neglecting obliquity effect of arms 
a) The value of each rotating mass 

b)The spring stiffness in N/mm 

c) The initial compression of spring. 

NOTE Dical 


