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Multiple Choice Questions 
  
1. Angular speed of a minute hand of a wrist 

watch in rad/s is                      [Oct 10] 

 (A) 
60
  (B) 

900
  

 (C) 
1800
  (D) 

3600
  

 
2. The bulging of earth at the equator and 

flattening at the poles is due to _______. 
  [Mar 14] 

 (A) centripetal force   
 (B) centrifugal force 
 (C)  gravitational force   
 (D) electrostatic force  
3. If a cycle wheel of radius 0.4 m completes one 

revolution in 2 seconds, then acceleration of 
the cycle is _______.          [Mar 11] 

 (A) 0.4  m/s2 (B) 0.4 2 m/s2 

 (C) 
2

0.4
 m/s2 (D) 2

0.4


 m/s2  
 
4. A body performing uniform circular motion 

has _______.           [Oct 08] 
 (A) constant velocity 
 (B) constant acceleration 
 (C) constant kinetic energy 
 (D) constant displacement  
5. A stone is tied to a string and rotated in a 

horizontal circle with constant angular velocity. 
If the string is released, the stone flies _____   

    [Oct 09; Mar 10] 
 (A) radially inward 
 (B) radially outward 
 (C) tangentially forward 
 (D) tangentially backward  
6. A car is moving along a horizontal curve of 

radius 20 m and coefficient of friction between 
the road and wheels of the car is 0.25. If the 
acceleration due to gravity is 9.8 m/s2, then its 
maximum speed is _______.              [Mar 08] 

 (A) 3 m/s (B) 5 m/s 
 (C) 7 m/s (D) 9 m/s  
7. The time period of conical pendulum is 

_______.                      [Oct 11] 

 (A) cos
g
l  (B) 2 sin

g
l  

 (C) 2 cos
g
l  (D) sin

g
l  

8. The period of a conical pendulum in terms of 
its length (l), semivertical angle () and 
acceleration due to gravity (g) is:      [Mar 15] 

 (A) 1 cos
2 g




l  (B) 1 sin
2 g




l  

 (C) cos4
4g




l  (D) tan4
g



l  

 
9. The difference in tensions in the string at 

lowest and highest points in the path of the 
particle of mass ‘m’ performing vertical 
circular motion is                                [July 16] 

 (A) 2 mg (B) 4 mg 
 (C) 6 mg (D) 8 mg  
10. Out of the following equations which is 

WRONG?                     [Mar 12] 
 (A) r F

  

    (B) ra v
  

   

 (C) ta r
  

    (D) v r
  

    
 
11. A particle rotates in U.C.M. with tangential 

velocity ‘v’ along a horizontal circle of 
diameter ‘D’. Total angular displacement of 
the particle in time ‘t’ is _______.     [Mar 16] 

 (A) vt (B) v t
D

   
 

 

 (C) vt
2D

 (D) 2vt
D

 
  
Theory Questions   
1. Define linear velocity. Derive the relation 

between linear velocity and angular velocity.   
   [Mar 96, 02 08, 12; Oct 09]  

2. Derive an expression for linear acceleration of 
a particle performing U.C.M.      [Mar 98, 08]  

3. In U.C.M. (Uniform Circular Motion), prove 

the relation v r
  

  , where symbols have 
their usual meanings.                         [Mar 16]  

4. For a particle performing uniform circular 
motion v = ω × r

  

. Obtain an expression for 
linear acceleration of the particle performing 
non-uniform circular motion.         [Mar 14]  

5. In circular motion, assuming v r
  

  , obtain 
an expression for the resultant acceleration of 
a particle in terms of tangential and radial 
component.                                         [Mar 15] 

01 Circular Motion
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6. Derive an expression for radial acceleration of 
a particle performing uniform circular motion. 
Why is it so called?              [Mar 04; Oct 05]  

7. What is centripetal and centrifugal force? 
                             [Mar 04]  

8. Define centripetal force and give its any two 
examples.                                           [Mar 11]  

9. What is pseudo force? Why centrifugal force 
is called pseudo force?                   [Oct 99]   

10. Distinguish between centripetal force and 
centrifugal force.     

[Mar 05, 09, 10; Feb 13 old course]  
11. Derive an expression for centripetal 

acceleration of a particle performing uniform 
circular motion.                          [Mar 02, 06]  

12. Explain the concept of centripetal force.  
[Mar 17]  

13. Explain   
 i. Centripetal force   
 ii. Centrifugal force.                    [Mar 00]  
14. What is banking of road?  

   [Mar 99, 12; Oct 01, 06]  
15. Define angle of banking. Draw a neat labelled 

diagram showing different forces and their 
components acting on a vehicle moving on a 
banked road.                                        [Oct 97]  

16. Draw a neat labelled diagram showing the 
various forces and their components acting on 
a vehicle moving along curved banked road. 

                [July 16] 
OR 

 Draw neat, labelled diagram showing different 
forces acting on a vehicle moving along a 
banked road.                                       [July 17]  

17. Define angle of banking. Obtain an expression 
for angle of banking of a curved road and 
show that angle of banking is independent of 
the mass of the vehicle.  [Mar 03, 97; Oct 03]  

18. What is banking of road? Obtain an expression 
for angle of banking. On what factors does it 
depend?                   [Oct 00, 02, 04; Mar 06]  

19. Derive the expression for the maximum speed 
of a vehicle on the banked road. State the 
factors on which the optimum speed depends.  

                 [Mar 01]  
20. Obtain an expression for maximum speed with 

which a vehicle can be driven safely on a 
banked road. Show that the safety speed limit 
is independent of the mass of the vehicle. 

    [Mar 10; Oct 10] 

21. Obtain an expression for optimum speed of a 
car on a banked road.                      [Oct 99]  

22. Explain the necessity of banking of the road.                       
 [Mar 99; Oct 01, 06]       

23. Show that the angle of banking is  independent 
of mass of vehicle.               [Mar 10; Oct 10]  

24. Obtain an expression for maximum safety 
speed with which a vehicle can be safely 
driven along curved banked road. 

        [Mar 10, 12; Oct 10]  
25. Draw a diagram showing all components of 

forces acting on a vehicle moving on a curved 
banked road. Write the necessary equation for 
maximum safety, speed and state the 
significance of each term involved in it. 

                   [Oct 14]  
26. Define angle of banking. Obtain an expression 

for angle of banking of a curved road and 
show that angle of banking is independent of 
the mass of the vehicle.   

[Mar 03, 97; Oct 03]  
27. A certain body remains stationary on the 

vertical inner wall of a cylindrical drum of 
radius ‘r’, rotating at a constant speed. Show 
that the minimum angular speed of the drum is 

g
r

, where “” is coefficient of friction 

between the body and surface of the wall. 
                                      [Oct 06]  

28. For a conical pendulum prove that tan   = 
2v

rg
 

 [Oct 09]  
29. Define period of conical pendulum and obtain 

an expression for its time period.  
                       [Oct 08, 09]  

30. Derive an expression for period of a conical 
pendulum.                                          [Mar 08]   

31. Draw a neat labelled diagram of conical 
pendulum. State the expression for its periodic 
time in terms of length.                       [Oct 15]  

32. Show that total energy of a body performing 
vertical circular motion is conserved. 

                         [Mar 11]  
33. A particle of mass m, just completes the 

vertical circular motion. Derive the expression 
for the difference in tensions at the highest and 
the lowest points.                               [Mar 13]  

34. Derive an expression for linear velocity at 
lowest point and at highest point for a particle 
revolving in vertical circular motion.   

[Oct 11] 
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Numericals    
1. What is the angular speed of the minute hand 

of a clock? If the minute hand is 5 cm long. 
What is the linear speed of its tip?      [Oct 04] 

 
2. The minute hand of a clock is 8 cm long. 

Calculate the linear speed of an ant sitting at 
its tip.                                                  [Mar 05] 

 
3. The frequency of a particle performing 

circular motion changes from 60 r.p.m to 180 
r.p.m in 20 second. Calculate the angular 
acceleration.                     [Oct 98] 

 
4. The spin dryer of a washing machine rotating 

at 15 r.p.s. slows down to 5 r.p.s. after making 
50 revolutions. Find its angular acceleration. 

              [Mar 15] 
 
5. The frequency of a spinning top is 10 Hz. If it 

is brought to rest in 6.28 sec, find the angular 
acceleration of a particle on its surface.  

 [Oct 05] 
 
6. If the frequency of revolution of an object 

changes from 2 Hz to 4 Hz in 2 second, 
calculate its angular acceleration.        [Oct 03] 

 
7. A car of mass 1500 kg rounds a curve of 

radius 250 m at 90 km/hour. Calculate the 
centripetal force acting on it.         [Mar 13] 

 
8. An object of mass 400 g is whirled in a 

horizontal circle of radius 2 m. If it performs 
60 r.p.m, calculate the centripetal force acting 
on it.                                      [Oct 96; Mar 01] 

 
9. A racing car completes 5 rounds of a circular 

track in 2 minutes. Find the radius of the track 
if the car has uniform centripetal acceleration 
of 2 m/s2.                                     [Oct 13] 

 
10. A coin kept on a horizontal rotating disc has 

its centre at a distance of 0.1 m from the axis 
of the rotating disc. If the coefficient of 
friction between the coin and the disc is 0.25; 
find the angular speed of disc at which the 
coin would be about to slip off.  

 (Given g = 9.8 m/s2)                     [Oct 11] 
 
11. A coin kept at a distance of 5 cm from the 

centre of a turntable of radius 1.5 m just 
begins to slip when the turnable rotates at a 
speed of 90 r.p.m. Calculate the coefficient of 
static friction between the coin and the 
turntable. [g = 9.8 m/s2].                   [Mar 16]  

12. Calculate the maximum speed with which a 
car can be safely driven along a curved road of 
radius 30 m and banked at 30 with the 
horizontal [g = 9.8 m/s2].                   [Mar 96]  

13. A motorcyclist rounds a curve of radius 25 m at the 
speed of 36 km/hr. The combined mass of 
motorcycle and motorcyclist is 150 kg.                 
(g = 9.8 m/s2)  

 What angle the motorcycle makes with 
vertical?                            [Feb 13 old course]  

14. A vehicle is moving on a circular track whose 
surface is inclined towards the horizon at an 
angle of 10. The maximum velocity with 
which it can move safely is 36 km / hr. 
Calculate the length of the circular track.  
[ = 3.142]                                         [Mar 17]   

15. A train rounds a curve of radius 150 m at a 
speed of 20 m/s. Calculate the angle of 
banking so that there is no side thrust on the 
rails. Also find the elevation of the outer rail 
over the inner rail, if the distance between the 
rails is 1 m.                                         [Oct 96]  

16. Find the angle which the bicycle and its rider 
will make with the vertical when going round 
a curve at 27 km/hr on a horizontal curved 
road of radius 10 m. [g = 9.8 m/s2]     

[Mar 98]  
17. Find the angle of banking of curved railway 

track of radius 600 m, if the maximum safety 
speed limit is 54 km/hr. If the distance 
between the rails is 1.6 m. find the elevation of 
the outer track above the inner track.                    
[g = 9.8 m/s2]                                    [Oct 98]  

18. Calculate the angle of banking for a circular 
track of radius 600 m as to be suitable for 
driving a car with maximum speed of          
180 km/hr. [g = 9.8 m/s2]                   [Mar 06]  

19. A vehicle is moving along a curve of radius 
200 m. What should be the maximum speed 
with which it can be safely driven if the angle 
of banking is 17? (Neglect friction)  

 [g = 9.8 m/s2]                                    [Mar 07]  
20. A stone of mass 1 kg is whirled in horizontal 

circle attached at the end of a 1 m long string. 
If the string makes an angle of 30° with 
vertical, calculate the centripetal force acting 
on the stone. (g = 9.8 m/s2).               [Mar 14] 

 
21. A stone of mass 2 kg is whirled in a horizontal 

circle attached at the end of 1.5 m long string. 
If the string makes an angle of 30 with 
vertical, compute its period. (g = 9.8 m/s2)          

[July 16] 
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22.  The vertical section of a road over a bridge in 
the direction of its length is in the form of an 
arc of a circle of radius 4.4 m. Find the 
greatest velocity at which a vehicle can cross 
the bridge without losing contact with the road 
at the highest point, if the center of the vehicle 
is 0.5 m from the ground.        

 [Given: g = 9.8 m/s2]                           [Oct 01]  
23. An object of mass 2 kg attached to wire of 

length 5 m is revolved in a horizontal circle. If 
it makes 60 r.p.m. Find its 

 i. angular speed 
 ii. linear speed 
 iii. centripetal acceleration   
 iv. centripetal force                       [Mar 09]  
24. A stone of mass one kilogram is tied to the 

end of a string of length 5 m and whirled in a 
verticle circle. What will be the minimum 
speed required at the lowest position to 
complete the circle?  

 [Given: g = 9.8 m/s2]             [Oct 10]  
25. An object of mass 1 kg is tied to one end of a 

string of length 9 m and whirled in a verticle 
circle. What is the minimum speed required at 
the lowest position to complete a circle? 

[Oct 08]  
26. A stone of mass 100 g attached to a string of 

length 50 cm is whirled in a vertical circle by 
giving velocity at lowest point as 7 m/s. Find 
the velocity at the highest point. 

 [Acceleration due to gravity = 98 m/s2]     
[Oct 15]  

27. A stone of mass 5 kg, tied to one end of a rope 
of length 0.8 m, is whirled in a vertical circle. 
Find the minimum velocity at the highest point 
and at the midway point.  [g = 98 m/s2]   

                                  [Oct 14]  
28. In a conical pendulum, a string of length             

120 cm is fixed at rigid support and carries a 
mass of 150 g at its free end. If the mass is 
revolved in a horizontal circle of radius           
0.2 m around a vertical axis, calculate tension 
in the string. (g = 9.8 m/s2)                  [Oct 13]  

29. A small body of mass 0.3 kg oscillates in 
vertical plane with the help of a string 0.5 m 
long with a constant speed of 2 m/s. It makes 
an angle of 60 with the vertical. Calculate 
tension in the string (g = 9.8 m/s2).    [July 17] 

 
  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


