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Rotational motion   
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1.  On the application of a constant torque, a wheel is turned from rest through an angle of 200 rad 

in 8 s. (a) What is its angular acceleration? (b) If the same torque continues to act, what will be 

the angular velocity of the wheel after 16 s from start? 

2.   The motor of an engine is rotating about its axis with an angular velocity of loo rpm. It comes to 

rest in 15 s after being switched off. Assuming constant angular deceleration, calculate the 

number of revolutions made by it before coming to rest. 

3.  Calculate the moment of inertia of a cylinder of length 150 cm, radius 5 cm and density 8 g/cm3 

about the axis of the cylinder. 

4.   A sphere of radius 10 cm weighs 1 kg. Calculate its moment of inertia: (i) about the diameter (ii) 

about the tangent. 

5.  A flywheel of mass 500 kg and 1 m diameter makes 500 revolutions per minute. Assuming the 

mass to be concentrated along the rim, calculate : (a) the angular velocity (b) the moment of 

inertia and (c) energy of the flywheel. 

6.  Assume the Earth to be a sphere of uniform density. (a) What is its rotational kinetic energy? 

Take the radius of the Earth to be 6400 km and the mass of the Earth to be 6.0 x 1024 kg. (b) 

Suppose this energy could be harnessed for our use. For how long could the Earth supply 1.0 kW 

of power to each of the  4.2 X 10 29  persons on Earth? 

7. A solid cylinder rolls down an inclined plane. Its mass is 2 kg and radius 0.1 m. If the height of 

the inclined plane is 4 m, what is its rotational kinetic energy when it reaches the foot of the 

plane. Assume that the surfaces are smooth. 

8.  A solid cylinder of mass 20 kg rotates about its axis with angular speed of loo rad/s. The radius 

of the cylinder is 0.25 m. What is the kinetic energy associated with the rotation of the cylinder? 

What is the magnitude of angular momentum of the cylinder about its axis? 

9.  A triangular plate of uniform thickness and density is made to rotate about an axis 

perpendicular to the plane of the paper : (a) passing through A (b) passing through B, by the 

application of some force F at C (midpoint of AB) as shown in Fig. Show that the angular 

acceleration in case (a) is less than that in case (b). 

 
10.    A cord is wound around the circumference of a wheel of diameter 0.3 m. The axis of the wheel 

is horizontal. A 0.5 kg mass is attached at the end of the cord and it is allowed to fall from rest. If 

the weight falls 1.5 m in 4 s, what is the angular acceleration of the wheel? Also find the 

moment of inertia of the wheel. 
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11.    A rope of negligible mass is wound round a hollow cylinder of mass 3 kg and radius 40 cm. 

What is the angular acceleration of the cylinder if the rope is pulled with a force of 30 N? What 

is the linear acceleration of the rope? Assume that there is no slipping.  

12.  A flywheel of mass 25 kg has a radius of 0.2 m. It is making 240 rpm. What is the torque 

necessary to bring it to rest in 20 s? If the torque is due to a force applied tangentially on the rim 

of the flywheel, what is the magnitude of the force? 

13.  What constant torque should be applied to a disc of mass 16 kg and diameter 0.5 m so that it 

acquires an angular velocity of 4 π rad/s in 8 s? The disc is initially at rest and rotates about an 

axis through the centre of the disc and in a plane perpendicular to the disc. 

14.    Two discs of moments of inertia l1 and l2 about their respective axes (normal to the disc and 

passing through the centre) and rotating with angular speeds ω 1 and ω 2 are brought into 

contact face to face with their axes of rotation coincident. (a) What is the angular speed of the 

two-disc system? (b) Show that the kinetic energy of the combined system is less than the sum 

of the initial kinetic energies of the two discs. How do you account for this loss in energy? 

Takeω1 ≠  𝜔2  

15.    (a) A child stands at the centre of a turntable with his two arms outstretched. The turntable is 
set rotating with an angular speed of 40 rpm. How much is the angular speed of the child if he 
folds his hands back and thereby reduces his moment of inertia to 2/5 times the initial value ? 
Assume that the turntable rotates without friction.  
(b) Show that the child’s new kinetic energy of rotation is more than the initial kinetic energy of 
rotation, How do you account for this increase in kinetic energy? . 

16.   A thin uniform circular disc of mass M and radius R is rotating in a horizontal plane about an 
axis passing through its centre and perpendicular to its plane with an angular velocity ω . 
Another disc of the same dimension but of mass M/4 is placed gently on the first disc coaxially. 
Show that the angular velocity of the system in  4ω / 5. 

17.   A uniform disc rotating freely about a vertical axis makes 90 revolutions per minute. A small 
piece of wax of mass m falls vertically on the disc and sticks to it at a distance of r from the axis. 
If the number of rotations per minute reduces to 60, find the moment of inertia of the disc. 

18.   A sphere of mass 10 kg rolls on a flat surface without slip with a speed of 50 cm/s. Calculate the 
total energy in joule. 

19.    A bucket of mass 8 kg is supported by a light rope wound around a solid wooden cylinder of 
mass 12 kg and radius 20 cm free to rotate about its axis. A man holding the free end of the 
rope, with the bucket and the cylinder at rest initially, lets go the bucket freely downwards in a 
well 50 m deep. Neglecting friction, obtain the speed of the bucket and the angular speed of the 
cylinder just before the bucket enters water. 

20.  A circular cylinder has an inextensible string wrapped around it as shown in Fig.  What is the 
linear acceleration of the cylinder when released? 
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