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PART – A (6 X 2 =12 Marks) 
 

 

 1.  a) State the laws of 

          i) Solid friction ii) Fluid friction. 

b) What are the leading and trailing shoes of an internal expanding shoe brake? 

c) What do you understand by gyroscopic couple? 

d) What is the function of a flywheel? 

e) Define the following terms relating to governors. 

          i) Height of a governor ii) Sleeve lift 

f) Why is balancing of rotating parts necessary for high speed engines?        (2M+2M+2M+2M+2M+2M) 

PART – B (4 X 12=48 Marks) 

  

2.  a) Describe with a neat sketch the working of a single disc or  plate  clutch 

   b) A conical pivot supports a load of 20kN, the cone angle is 120º and the intensity of  normal pressure is   

          not to exceed 0.3 N/mm
2
. The external diameter is twice the internal      diameter. Find the outer and  

          inner radii of the bearing surface. If the shaft rotates at 200r.p.m. and the coefficient of friction is 0.1,  

          find the power absorbed in friction. Assume uniform pressure.    (6M+6M) 

 

3.  A differential band brake, as shown in figure, has an angle of contact of 225°. The band    has a 

compressed woven lining and bears against a cast iron drum of 350mm diameter. The brake is to sustain 

a torque of 350N-m and the coefficient of friction between the band and the drum is 0.3. Find:  

i) The necessary force (P) for the clockwise and anticlockwise rotation of the drum 

ii) The value of ‘OA’ for the brake to be self locking, when the drum rotates clockwise. (12M) 

 

 



 

 

 

 

4.  In a vertical double acting steam engine, the connecting rod is 4.5 times the crank. Weight of the 

reciprocating parts is 120kg and the stroke of the piston is 440mm. The engine runs at 50rpm. If the net 

load on the piston due to steam pressure is 25kN when the crank has turned  

through an angle of 120
0
 from the top dead centre, determine 

    i) the thrust in the connecting rod 

    ii) the pressure on the side bars.          (12M) 

 

5.  A multi-cylinder engine is to run at a speed of 600r.p.m. On drawing the turning moment   diagram to a 

scale of 1mm = 250N-m and 1mm = 3°, the areas above and below the mean   torque line in mm
2
  

     are: + 160, – 172, + 168, – 191, + 197, – 162 the speed is to be kept   within ± 1% of the mean speed of 

the engine. Calculate the necessary moment of inertia of    the flywheel. Determine the suitable 

dimensions of a rectangular flywheel rim if the breadth is twice its thickness. The density of the cast iron 

is 7250kg/m
3
 and its hoop stress is 6MPa. Assume that the rim contributes 92% of the flywheel effect.  

(12M) 

 

6.  A Porter governor has equal arms each 250mm long and pivoted on the axis of rotation.    Each ball has a 

mass of 5kg and the mass of the central load on the sleeve is 25kg. The   radius of rotation of the ball is 

150mm when the governor begins to lift and 200mm when    the governor is at maximum speed. Find the 

minimum and maximum speeds and range of    speed of the governor.     (12M) 

 

7.  A single cylinder reciprocating engine has speed 240r.p.m. stroke 300mm, mass of    reciprocating parts 

50kg, mass of revolving parts at 150mm radius 37kg. If two third of the reciprocating parts and all the 

revolving parts are to be balanced, find:  

i) The balance mass required at a radius of 400mm 

ii) The residual unbalanced force when the crank has rotated 60° from top dead centre.  (12M) 
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