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(1)   A pulley has a radius of 60mm and a moment of inertia 1x10-2kgm2. A man 

pulls with a steady force of 30N on a rope wound round the pulley. What is: 

    

  (i) the pulley’s angular acceleration, 

  (ii) its angular velocity after 2s if it started at rest, 

  (iii) the angle it has turned through then, 

  (iv) the number of revolutions it makes. 

    

   (Ans: (i) 180rads-2; (ii) 360rads-1; (iii) 360rad; (iv) 57rev.) 

    

    

    

(2)   A friction brake acts on a flywheel of moment of inertia 2kgm2 and slows it 

down from an angular velocity of 500rads-1 to an angular velocity of 

340rads-1 in 4s. 

    

  (i) what is the angular acceleration of the flywheel, 

  (ii) what is the torque which the brake exerts on it? 

    

   (Ans: (i) 40rads-2; (ii) 80Nm) 

    

    

    

(3)   A man of mass 75kg stands at the edge of a circular turntable of radius 2.8m 

and moment of inertia 90kgm2. If he walks round the edge of the turntable at 

a speed of 0.6ms-1 (clockwise as seen from above) relative to the ground: 

    

  (i) what is the angular velocity of the turntable while he is walking and what is 

its direction, 

  (ii) what is his speed relative to the turntable? 

    

   (Ans: (i) 1.4rads-1 anticlockwise; (ii) 4.5ms-1) 
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(4)   A uniform rod of length 3m is suspended at one end so that it can move 

about an axis perpendicular to its length. The moment of inertia about the 

end is 6kgm2 and the mass of the rod is 2kg. If the rod is initially horizontal 

and then released find the angular velocity when: 

    

  (i) it is inclined at 300 to the horizontal, 

  (ii) it reaches the vertical. 

    

   (Ans: (i) 2.2rads-1; (ii) 3.2rads-1) 

    

    

    

(5)   A disc of moment of inertia 0.1kgm2 about its centre and radius 0.2m is 

released from rest on a plane inclines at 300 to the horizontal. Calculate the 

angular velocity after it has rolled 2m down the plane if its mass is 5kg. 

    

   (Ans: 18.3rads-1) 

    

    

    

(6)   A flywheel with an axle 1cm in diameter is mounted in frictionless bearings 

and set in motion by applying a steady tension of 2N to a thin thread wound 

tightly round the axle. The moment of inertia of the system about its axis of 

rotation is 5x10-4kgm2. Calculate: 

    

  (i) the angular acceleration of the flywheel when 1m of thread has been pulled 

off the axle, 

  (ii) the constant retarding couple which must then be applied to bring the 

flywheel to rest in one complete turn, the tension in the thread having been 

completely removed. 

    

   (Ans: (i) 20rads-2; (ii) 0.32Nm) 

    

    

    

(7)   In the design of a passenger bus, it is proposed to derive the motive power 

from the energy stored in the flywheel. The flywheel, which has a moment of 

inertia of 4x102kgm2, is accelerated to a maximum rate of rotation of 3x103 

revolutions per minute by electric motors at stations along the bus route. 

    

  (i) Calculate the maximum kinetic energy which can be stored in the flywheel. 

  (ii) If at an average speed of 36kmh-1 the power required by the bus is 20kW, 

what will be the possible maximum distance between stations on the level? 

    

   (Ans: (i) 2x107J; (ii) 10km) 
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(8)   A flywheel of moment of inertia 0.32kgm2 is rotated steadily at 120rads-1 by 

a 50W electric motor. 

    

  (i) Find the kinetic energy and momentum of the flywheel. 

  (ii) Calculate the value of the frictional couple opposing the rotation. 

  (iii) Find the time taken for the wheel to come to rest after the motor has been 

switched off. 

    

   (Ans: (i) 2304J, 38.4kgms-1; (ii)0.42Nm; (iii) 92.2s) 

 


