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Dynamics of Circular Motion

Exercise

1. A bend in a level road has radius of 100

m.Find the maximum speed with which a car

turning this bend may have without skidding

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_tWPhGPkucr7h


,if the coe�cient of friction between the tyres

and road is 0.8.

Watch Video Solution

2. The radius of curvature of a railway track at

a place where the train is moving at a speed of

 is 625 m.The distance between the

rails is 1.5 m.Find the angle and the elevation

of the outer rail so that there may be no side

pressure on the rails. .

Watch Video Solution

72kmh− 1

(g = 9.8ms− 2)

https://dl.doubtnut.com/l/_tWPhGPkucr7h
https://dl.doubtnut.com/l/_MofAN0ECUFSa


3. A cyclist riding at a speed of 

takes a turn around a circular road of radius

. What is the inclination to the vertical

?

Watch Video Solution

14√3ms− 1

20√3m

4. One end of a string of length 1.5 m is tied to

a stone of mass 0.4 kg and the other end to a

small pivot on a smooth vertical board. What

is the minimum speed of the stone required at

https://dl.doubtnut.com/l/_MofAN0ECUFSa
https://dl.doubtnut.com/l/_jDsXEF1BuWux
https://dl.doubtnut.com/l/_PBSjY20huQgS


its lower most point so that the string does

not slack at any point in its motion along the

vertical circle ?

Watch Video Solution

5. The centripetal force of 45 N required to

revolve a stone of mass 100 g along a circular

path of radius 50 cm. Find the constant speed

of the stone.

Watch Video Solution

https://dl.doubtnut.com/l/_PBSjY20huQgS
https://dl.doubtnut.com/l/_XUv9ovyCtTqd
https://dl.doubtnut.com/l/_7aOc9J27eGoT


6. A gramophone record is rotating at 90 r.p.m.

and a coin of mass 20 g is placed at a distance

of 10 cm from its centre. What is the

centrifugal force acting on the coin ?

Watch Video Solution

7. A stone of mass 0.25 kg tied to the end of a

string is whirled round in a circle of radius 1.5

m with a speed of  in a

horizontal plane. What is the tension in the

string ? What is the maximum speed with

40rev. / min

https://dl.doubtnut.com/l/_7aOc9J27eGoT
https://dl.doubtnut.com/l/_qXnIUqQbbILg


which the stone can be whirled around if the

string can withstand a maximum tension of

200 N ?

Watch Video Solution

8. A body of heavy mass is suspended by a

string of length 50 cm. the body revolves

along a horizontal circle of radius 25 cm,

keeping the string always taut. Find the

angular speed of the body.

Watch Video Solution

https://dl.doubtnut.com/l/_qXnIUqQbbILg
https://dl.doubtnut.com/l/_b6ir58jBe1Kz


9. Two skaters of equal mass on a circular rink

go around the rink in the same time. One

skater is twice as far from the centre of the

rink as the other. Compare the speed of the

skaters.

Watch Video Solution

10. Two particles of equal masses are revolving

in circular paths of radii  and  respectivelyr1 r2

https://dl.doubtnut.com/l/_b6ir58jBe1Kz
https://dl.doubtnut.com/l/_Nsr0zef1F2ku
https://dl.doubtnut.com/l/_4jzIVIRJehth


with the same time period .The ratio fo the

centripetal force is :

Watch Video Solution

11. Two particles of equal masses are revolving

in circular paths of radii  and  respectively

with the same time period .The ratio fo the

centripetal force is :

Watch Video Solution

r1 r2

https://dl.doubtnut.com/l/_4jzIVIRJehth
https://dl.doubtnut.com/l/_Mb3VPX2GWG0S


12. The driver of a three-wheeler moving with a

speed of  sees a child standing in the

middle of the road and brings his vehicle to

rest in 4.0 s just in time to save the child.

What is the average retarding force on the

vehicle ? The mass of the three-wheeler is 400

kg and the mass of the driver is 65 kg.

Watch Video Solution

36km/h

https://dl.doubtnut.com/l/_VWcrkpVfL29f


13. A car of mass 1200 kg can take a turn on a

circular level road of radius of 150 m with a

maximum speed of  without skidding.

Find the force of friction and the coe�cient of

friction between the tyres of the car and road.

Watch Video Solution

15ms− 1

14. A cyclist speeding at  on a level

road makes a sharp circular turn of radius 3 m

without reducing the speed. The coe�cient of

18kmh− 1

https://dl.doubtnut.com/l/_cRjASXUaU0RU
https://dl.doubtnut.com/l/_JUFGfEn3WxZF


static friction between the tyres and the road

is 0.1 will the cyclist slip while taking the turn?

Watch Video Solution

15. Calculate the maximum speed with which a

car cen be driven safely along a curved road of

radius 30 m and banked at  with the

horizontal. Given, .

Watch Video Solution

30∘

g = 9.8ms− 2

https://dl.doubtnut.com/l/_JUFGfEn3WxZF
https://dl.doubtnut.com/l/_EeBnAuQDnrWV


16. The radius of curvature of a railway line at a

place is 40000m.the train is running at

 .the distance between the two rails is

1.5 m.Find the elevation of the outer rail over

the inner one so that the train may be able to

run safely.

Watch Video Solution

20ms− 1

17. The vertical section of a road over a bridge

in the direction of its length in the form of an

https://dl.doubtnut.com/l/_gmO8SOA4SYvM
https://dl.doubtnut.com/l/_YepSjqPyhzCJ


arc of a circle of radius 4.4 m. Find the

greatest velocity at which a vehicle can cross

the bridge without losing with the road at the

highest point, if the centre of gravity of the

vehicle is 0.5 m from the ground. Given,

.

Watch Video Solution

g = 9.8ms− 2

18. A body weighing 0.4 kf is whirled in a

vertical circle making 2 revlutions per second.

If the radius of the circle is 1.2 m, �nd the

https://dl.doubtnut.com/l/_YepSjqPyhzCJ
https://dl.doubtnut.com/l/_wKGrqeX2xH77


tension in the string, when body is at the

bottom of the circle.

Watch Video Solution

19. A body weighing 0.4 kf is whirled in a

vertical circle making 2 revlutions per second.

If the radius of the circle is 1.2 m, �nd the

tension in the string, when body is at the top

of the circle.

Watch Video Solution

https://dl.doubtnut.com/l/_wKGrqeX2xH77
https://dl.doubtnut.com/l/_JSv0Io2dSQUN
https://dl.doubtnut.com/l/_rsHDVcufMOoF


20. A copper ring is suspended in a vertical

plane by a thread. A steel bar is passed

through the ring in a horizontal direction and

then a magnet is similarly passed through.

Will the motion of the bar and the magnet

a�ect the position of the ring?

https://dl.doubtnut.com/l/_rsHDVcufMOoF


Watch Video Solution

21. A car of mass M moves with a constant

speed  over a horizontal �at surface. What

force is exerted by the car on the bridge in the

case, as it passes the middle point of the

bridge ?

Watch Video Solution

v

22. A car of mass M moves with a constant

speed  over a convex bridge. What force isv

https://dl.doubtnut.com/l/_rsHDVcufMOoF
https://dl.doubtnut.com/l/_kapHWFO1fHsu
https://dl.doubtnut.com/l/_fmqUXeK7M8Dw


exerted by the car on the bridge in the case, as

it passes the middle point of the bridge ? Take

radius of curvature of the bridge in this case

as r.

Watch Video Solution

23. A car of mass M moves with a constant

speed  over a concave bridge. What force is

exerted by the car on the bridge in the case, as

it passes the middle point of the bridge ? Take

v

https://dl.doubtnut.com/l/_fmqUXeK7M8Dw
https://dl.doubtnut.com/l/_gyPz8HTOcaY2


radius of curvature of the bridge in this case

as r.

Watch Video Solution

24. Two blocks of mass  and 

 connected to each other by a

massless inextensible string of length 0.3m

are placed along a diameter of a turn table.

The coe�cient of friction between the table

and   is 0.5 while there is no friction between

  and the table. The table is rotating with an

m1 = 10 kg

m2 = 5 kg

m1

m2

https://dl.doubtnut.com/l/_gyPz8HTOcaY2
https://dl.doubtnut.com/l/_UvYtdKE5FkHM


angular velocity of  about a vertical

axis passing through its centre O. The masses

are placed along the diameter of the table on

either side of the centre O, such that   is at

a distance of 0.124m from O. The masses are

observed to be at rest with respect to an

observer on the turn table. Calculate the

frictional force on . 

Watch Video Solution

10rads− 1

m1

m1

https://dl.doubtnut.com/l/_UvYtdKE5FkHM


25. What provides the centripetal force to a

satellite revolving around the earth?

Watch Video Solution

26. What provides the centripetal force to a

satellite revolving around the earth?

Watch Video Solution

https://dl.doubtnut.com/l/_gQN2XmdDurYa
https://dl.doubtnut.com/l/_5drDtwM6lBBo


27. Why are electrons revolving around the

nucleus?

Watch Video Solution

28. For uniform circular motion,does the

direction of the centripetal force depend on th

sense of rotation clockwise or anti-clockwise)?

Watch Video Solution

https://dl.doubtnut.com/l/_4bWDZqlSn6Pj
https://dl.doubtnut.com/l/_HVAD2bMuoo4G


29. Can centripetal force produce rotation?

Watch Video Solution

30. What provides the centripetal force to a

caar taking turn on a level road?

Watch Video Solution

31. If, in Exercise 5.21, the speed of the stone is

increased beyond the maximum permissible

https://dl.doubtnut.com/l/_VR45EMlz6kwr
https://dl.doubtnut.com/l/_ucKAqeE6GTEk
https://dl.doubtnut.com/l/_UhZDCANhmjLQ


value, and the string breaks suddenly, which of

the following correctly describes the trajectory

of the stone after the string breaks :- the

stone �ies o� tangentially from the instant

the string breaks.

Watch Video Solution

32. What will be the maximum velocity with

which a vehicle can negotiate a turn of radius

 safely, when the coe�cient of friction

between the tyres and the road is .

r

μ

https://dl.doubtnut.com/l/_UhZDCANhmjLQ
https://dl.doubtnut.com/l/_ExO9bSofYGqB


Watch Video Solution

33. Moon is continuously revolving round the

earth without falling towards it. Justify, why it

does so ?

Watch Video Solution

34. What happens to a stone tied to the end

of a string and whirled in a circle if the string

suddenly breaks?

Watch Video Solution

https://dl.doubtnut.com/l/_ExO9bSofYGqB
https://dl.doubtnut.com/l/_lG12zJm9iGIV
https://dl.doubtnut.com/l/_ZK4b4HVqfk9G


35. One often comes across the following kind

of statement concerning circular motion : 'A

particle moving uniformly along a circle

experience a force directed towards the centre

(centripetal force) and an equal and opposite

force directed away from the centre

(centrifugal force). The two forces together

keep the particel in equilibrium'. Explain, what

is wrong with this statement.

Watch Video Solution

https://dl.doubtnut.com/l/_ZK4b4HVqfk9G
https://dl.doubtnut.com/l/_WbwDSzTJjjPO


36. Why a person sitting inside a vehicle is

thrown outwards, when vechile rounds a curve

suddenly?

Watch Video Solution

37. Why a person sitting inside a vehicle is

thrown outwards, when vechile rounds a curve

suddenly?

Watch Video Solution

https://dl.doubtnut.com/l/_WbwDSzTJjjPO
https://dl.doubtnut.com/l/_5CKXQuWK3GTx
https://dl.doubtnut.com/l/_ff2eXYsYTUK5


38. Why does a child in a merry - go - round

press the side of his seat rdially outward?

Watch Video Solution

39. A car is taking a sudden turn to the left. A

passenger in the front seat �nds himself

sliding towards the dorr. Explain, indicating

the forces acting on the passenger and on the

car at this instant.

Watch Video Solution

https://dl.doubtnut.com/l/_wMl37RHlOWuD
https://dl.doubtnut.com/l/_n4E1huQDKHlg


40. The outer rail of a curved railway track is

generally raised over the inner. Why ?

Watch Video Solution

41. Why does a cyclist lean to one side while

going along a curve? In which direction does

he lean?

Watch Video Solution

https://dl.doubtnut.com/l/_n4E1huQDKHlg
https://dl.doubtnut.com/l/_S7jvCYDM4Kc0
https://dl.doubtnut.com/l/_vn4IEPsa9fBI
https://dl.doubtnut.com/l/_fq8ABVOlE2tt


42. Why does a cyclist lean to one side while

going along a curve? In which direction does

he lean?

Watch Video Solution

43. A bucket containing water is rotated in a

vertical circle. Explain why does not water fall

down.

Watch Video Solution

https://dl.doubtnut.com/l/_fq8ABVOlE2tt
https://dl.doubtnut.com/l/_BOhFZpzfhfmN


44. Explain, why the pilot of the aeroplane

does not fall down, while looping the loop ?

Watch Video Solution

45. Write an expression for the centripetal

force.

Watch Video Solution

https://dl.doubtnut.com/l/_sI8KmhlgefvN
https://dl.doubtnut.com/l/_fpjZT0tTbGQj


46. Explain centipetal force and centrifugal

force. Why centrifugal force is called a pseudo

force ?

Watch Video Solution

47. De�ne centrifugal force.

Watch Video Solution

48. Explain the need for banking of tracks.

https://dl.doubtnut.com/l/_2m5yTdAUG78U
https://dl.doubtnut.com/l/_wwblMzFgkwOy
https://dl.doubtnut.com/l/_HLlHcPFbkMCc


Watch Video Solution

49. Calculate the maximum speed with which a

vehicle can travel on a level circular road

without skidding.

Watch Video Solution

50. Derive an expression for the angle of

bending of a cyclist on a curved track.

Watch Video Solution

https://dl.doubtnut.com/l/_HLlHcPFbkMCc
https://dl.doubtnut.com/l/_PDj3Y6iDr0q1
https://dl.doubtnut.com/l/_FAcdnTqZfslQ


51. What is banking of a road ,why is it done?

Find an expression for angle of banking.

Watch Video Solution

52. Derive an expression for the angle of

bending of a cyclist on a curved track.

Watch Video Solution

https://dl.doubtnut.com/l/_FAcdnTqZfslQ
https://dl.doubtnut.com/l/_gYvNA0zYdz8C
https://dl.doubtnut.com/l/_FK3AiyGvX0g1


53. What do you mean by banking of road?

Watch Video Solution

54. De�ne centripetal and centrifugal forces.

Explain with the help of neat diagram, how

banking provides the centripetal force

necessary for a car to go in circular track.

(ignore friction between types and road).

Watch Video Solution

https://dl.doubtnut.com/l/_eURP4mgHnbX1
https://dl.doubtnut.com/l/_XVWmzUDKgdsN
https://dl.doubtnut.com/l/_qLRtBaCERPGw


55. De�ne angle of banking. Draw a neat

labelled diagram showing di�erent forces and

their components acting on a vehicle moving

on a banked road.

Watch Video Solution

56. Write an expression for maximum velocity

of a vehicle on an unbanked circular road.

Watch Video Solution

https://dl.doubtnut.com/l/_qLRtBaCERPGw
https://dl.doubtnut.com/l/_KxM1GIYCZhGf
https://dl.doubtnut.com/l/_ckhsXLn3NU1E


57. What will be the maximum velocity with

which a vehicle can negotiate a turn of radius

 safely, when the coe�cient of friction

between the tyres and the road is .

Watch Video Solution

r

μ

58. Why does a cyclist lean to one side while

going along a curve? In which direction does

he lean?

Watch Video Solution

https://dl.doubtnut.com/l/_ckhsXLn3NU1E
https://dl.doubtnut.com/l/_2NIjHo51OQe6
https://dl.doubtnut.com/l/_NIEJxxDhJa66


59. Derive an expression for the angle of

bending of a cyclist on a curved track.

Watch Video Solution

60. Explain why a centrifugal force is not a

reaction of centripetal force.

Watch Video Solution

https://dl.doubtnut.com/l/_NIEJxxDhJa66
https://dl.doubtnut.com/l/_5S9WXBrxfULs


61. What provides the centripetal force to a

satellite revolving around the earth?

Watch Video Solution

62. Derive an expression for the angle of

bending of a cyclist on a curved track.

Watch Video Solution

https://dl.doubtnut.com/l/_IqQ296Fg2yj6
https://dl.doubtnut.com/l/_p86vTAVnLgnO


63. De�ne centripetal and centrifugal forces.

Explain with the help of neat diagram, how

banking provides the centripetal force

necessary for a car to go in circular track.

(ignore friction between types and road).

Watch Video Solution

64. What do you mean by banking of road?

Watch Video Solution

https://dl.doubtnut.com/l/_8fQw9RXGTH2m
https://dl.doubtnut.com/l/_JBKsSq7E2oRx
https://dl.doubtnut.com/l/_30icYOgvaoLq


65. A stone of mass 50 g tied to one end of the

string is rotated in a horizontal circle of radius

1 m with a speed of . Calculate the

centripetal force.

Watch Video Solution

5ms− 1

66. An object of mass 0.4 kg is whirled in a

horizontal circle of radius 2m. If ir performs 60

revolutions , calculate the centripetal

force acting on it.

Watch Video Solution

min− 1

https://dl.doubtnut.com/l/_30icYOgvaoLq
https://dl.doubtnut.com/l/_hJgUvbwVAg7K


67. Find the force required to revolve a body of

mass 0.2 kg along a circular path of radius 2.5

m, so as to make 100 revolutions in one

minute.

Watch Video Solution

68. A stone of mass 50 g tied to one end of the

string is rotated in a horizontal circle of radius

https://dl.doubtnut.com/l/_hJgUvbwVAg7K
https://dl.doubtnut.com/l/_fwhPGLLgmHuT
https://dl.doubtnut.com/l/_I34q5Uq55ytv


1 m with a speed of . Calculate the

centripetal force.

Watch Video Solution

5ms− 1

69. A ball of mass 0.1 kg is revolved in a

horizontal circular groove of radius 25 cm

having vertical side walls. Find the contact

force on the ball due to the wall of the groove,

if it completes one round of the groove in 0.2s.

Watch Video Solution

https://dl.doubtnut.com/l/_I34q5Uq55ytv
https://dl.doubtnut.com/l/_qO2oQc7uMqbb
https://dl.doubtnut.com/l/_G0ZLEkHqzANU


70. A car of mass 800 kg is moving with a

maximum speed of  along a circular

level track of 50 m radius without skidding.

Find the force of friction and the coe�cient of

friction between the tyres and the road. Take,

.

Watch Video Solution

10ms− 1

g = 10ms− 2

71. Find the maximum speed at which a car can

turn round a curve of 30 m radius on a level

https://dl.doubtnut.com/l/_G0ZLEkHqzANU
https://dl.doubtnut.com/l/_Q8jiKlVipG18


road, if the coe�cient of friction between the

tyres and the road is 0.4.

Watch Video Solution

72. The radius of curvature of a railway line at

a place is 40000m.the train is running at

 .the distance between the two rails is

1.5 m.Find the elevation of the outer rail over

the inner one so that the train may be able to

run safely.

Watch Video Solution

20ms− 1

https://dl.doubtnut.com/l/_Q8jiKlVipG18
https://dl.doubtnut.com/l/_igMRtihINAud


73. Find the angle of banking of a curved

railway track of radius 600 m, if the maximum

safely speed limit of . If the distance

between the rails is 1.6 m, �nd the elevation of

the outer track above the inner track. Given

that .

Watch Video Solution

54kmh− 1

g = 9.8ms− 2

74. A massless spring has a length 0.5 m and

force constant . Its one end of is100Nm− 1

https://dl.doubtnut.com/l/_igMRtihINAud
https://dl.doubtnut.com/l/_kRe9a9yVWatm
https://dl.doubtnut.com/l/_32CfdOs3YIbK


�xed and the other end is connected to a

block of mass 0.5 kg. The system lies on a

horizontal table and the block is made to

rotate with an angular speed of . Find

the elongation of the spring.

Watch Video Solution

2rads− 1

75. A load is weighed on a spring balance in

the carriage of a train,, which is moving along

a curve of radius 400 m at a speed of

https://dl.doubtnut.com/l/_32CfdOs3YIbK
https://dl.doubtnut.com/l/_6w1d6JQi5ksv


. If the weight of the load is 5 kgf,

what will the reading of spring balance be ?

Watch Video Solution

72kmh− 1

76. A sphere of mass 0.1 kg is attached to an

inextensible string of length 1.3 m, whose

upper ens id �xed to the ceiling. The sphere is

made to describe a horizontal circle of radius

0.5 m. Calculate the time period of one

revolution..

Watch Video Solution

https://dl.doubtnut.com/l/_6w1d6JQi5ksv
https://dl.doubtnut.com/l/_0Mz3fkMOFBEd


77. A sphere of mass 0.1 kg is attached to an

inextensible string of length 1.3 m, whose

upper ens id �xed to the ceiling. The sphere is

made to describe a horizontal circle of radius

0.5 m. Calculate the tension in the string.

Watch Video Solution

78. A circular race track of radius 300 m is

banked at an angle of . If the coe�cient of

friction between the wheels of a race car and

15∘

https://dl.doubtnut.com/l/_0Mz3fkMOFBEd
https://dl.doubtnut.com/l/_IcnLBlLq9ThA
https://dl.doubtnut.com/l/_QXrJO7sogzRE


the road is 0.2, what is the optium speed of

the race car to avoid wear and tear on its

tyres.

Watch Video Solution

79. A circular race track of radius 300 m is

banked at an angle of . If the coe�cient of

friction between the wheels of a race car and

the road is 0.2, what is the maximum

permissible speed to avoid slipping ?

Watch Video Solution

15∘

https://dl.doubtnut.com/l/_QXrJO7sogzRE
https://dl.doubtnut.com/l/_7k8qGJpxn3KV


80. The centre of gravity of a loaded taxi is 1.5

m above the ground and the distance between

its wheels is 2m. What is the maximum speed

with which it can fo round an unbanked curve

of radius 100 m without being turned upside

down. What minimum value would the

coe�cient of friction is needed at this speed ?

Watch Video Solution

https://dl.doubtnut.com/l/_7k8qGJpxn3KV
https://dl.doubtnut.com/l/_FjEqRvIZXFtk


81. A ball rolls down an inclined plane from a

height and then goes round a vertical circle of

radius 1m. What should be the height of the

inclined plane, so that the ball is able to go

round thee circle without leaving the track ?

Watch Video Solution

https://dl.doubtnut.com/l/_JQ0GfzK8dCRy

