
PHYSICS

BOOKS - TARGET PHYSICS (HINGLISH)

CIRCULAR MOTION

Classical Thinking

1. The angular displacement in circular motion

is

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_lw1phX8fU1AD


A. dimensional quantity

B. dimensionless quantity

C. unitless and dimensionless quantity

D. unitless quantity

Answer: B

Watch Video Solution

2. Angular displacement is measured in

A. metre

https://dl.doubtnut.com/l/_lw1phX8fU1AD
https://dl.doubtnut.com/l/_iOYOKlKsma0C


B. time

C. radian

D. steradian

Answer: C

Watch Video Solution

3. A �ywheel rotates at a constant speed of

3000 r.p.m. The angle described by the shaft in

one second is

https://dl.doubtnut.com/l/_iOYOKlKsma0C
https://dl.doubtnut.com/l/_3lTnTpBKxr2o


A. 3  rad

B. 30 rad

C. 100 rad

D. 3000  rad

Answer: C

Watch Video Solution

π

π

π

π

4. Direction is  is

A. tangent to path

a→ ×→ r

https://dl.doubtnut.com/l/_3lTnTpBKxr2o
https://dl.doubtnut.com/l/_saPoKFb2lyOb


B. perpendicular to path

C. parallel to the path

D. along the path

Answer: A

View Text Solution

5. The angular speed of second hand in a

watch is

A. 60 rad/s

https://dl.doubtnut.com/l/_saPoKFb2lyOb
https://dl.doubtnut.com/l/_h8goIBKQQg0E


B. 

C. 

D. 2

Answer: C

Watch Video Solution

πrad/s

π/30rad/s

rad/s

6. The angular velocity of a particle rotating in

a circular orbit 100 times per minute is

A. 1.66rad/s

https://dl.doubtnut.com/l/_h8goIBKQQg0E
https://dl.doubtnut.com/l/_nM5I7G7XUL8Z


B. 10.47

C. 10.47

D. 60

Answer: B

Watch Video Solution

rad/s

deg/s

deg/s

7. A body mass 100 g is revolving in a

horizontal circle. If its frequency of rotation is

3.5 r.p.s. and radius of circular path is 0.5 m,

the angular speed of the body is

https://dl.doubtnut.com/l/_nM5I7G7XUL8Z
https://dl.doubtnut.com/l/_r2ZKfVNHbcBe


A. 18 

B. 20

C. 22

D. 24

Answer: C

Watch Video Solution

rad/s

rad/s

rad/s

rad/s

8. What is the angular velocity of the earth?

A. rad/s
2π

86400

https://dl.doubtnut.com/l/_r2ZKfVNHbcBe
https://dl.doubtnut.com/l/_DHUjKTMhxr9S


B. 

C. 

D. 

Answer: A

Watch Video Solution

rad/s
2π

3600

rad/s
2π

24

rad/s
2π

6400

9. An electric motor of 12 horse-power

generates an angular velocity of 125 .

What will be the frequency of rotation?

rad/s

https://dl.doubtnut.com/l/_DHUjKTMhxr9S
https://dl.doubtnut.com/l/_rXHDJm6N0C25


A. 20Hz

B. 

C. 

D. 40 Hz

Answer: A

Watch Video Solution

20/πHz

20/2πHz

10. The ratio of angular speeds of minute hand

and hour hand of a watch is

https://dl.doubtnut.com/l/_rXHDJm6N0C25
https://dl.doubtnut.com/l/_MSseEU1xXrzf


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 12

60: 1

1: 60

12: 1

11. A body moves with constant angular

velocity on a circle. Magnitude of angular

acceleration

https://dl.doubtnut.com/l/_MSseEU1xXrzf
https://dl.doubtnut.com/l/_8oemiI9vtXAS


A. 

B. constant

C. zero

D. 

Answer: C

Watch Video Solution

rω2

rω

12. A wheel having a diameter of 3 m starts

from rest and accelerates uniformly to an

https://dl.doubtnut.com/l/_8oemiI9vtXAS
https://dl.doubtnut.com/l/_NX6Md9MbdUyE


angular velocity of 210 r.p.m. in 5 seconds.

Angular acceleration of the wheel is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4.4rads− 2

3.3rads− 2

2.2rads− 2

1.1rads− 2

https://dl.doubtnut.com/l/_NX6Md9MbdUyE


13. The correct relation between linear velocity

 and angular velocity  of a particle is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
v

→
ω

→
v =

→
ω ×

→
r

→
v =

→
r +

→
ω

→
v =

→
ω .

→
r

→
v =

→
r −

→
ω

https://dl.doubtnut.com/l/_vcP9sJqBNam5
https://dl.doubtnut.com/l/_YAUIvC3R2DF6


14. A Wheel has circumference C. IF it makes f

r.p.s, the linear speed of a point on the

circumference is

A. 2 fC

B. fC

C. 

D. 

Answer: B

Watch Video Solution

π

fC /2π

fC /60

https://dl.doubtnut.com/l/_YAUIvC3R2DF6
https://dl.doubtnut.com/l/_je3MGsSvTyZV


15. A body is whirled in a horizontal circle of

radius . It has an angular velocity of

. What is its linear velocity at any

point on the circular path

A. 10

B. 2

C. 20

D. 

Answer: B

Watch Video Solution

20cm

10rad/s

m/s

m/s

m/s

√2m/s

https://dl.doubtnut.com/l/_je3MGsSvTyZV


16. A particle moves in a circular path of radius

0.4 m with a constan speed . If it makes 5

revolution in each second of its motion , then

the speed of the particle will be

A. 10.6

B. 11.2

C. 12.6 

D. 13.6

Answer: C

m/s

m/s

m/s

m/s

https://dl.doubtnut.com/l/_je3MGsSvTyZV
https://dl.doubtnut.com/l/_ki7oTRIaSmsv


Watch Video Solution

17. In uniform circular motion,

A. both velocity and acceleration are

constant

B. velocity changes and acceleration is

constant.

C. velocity is constant and acceleration

D. both velocity and acceleration change.

https://dl.doubtnut.com/l/_ki7oTRIaSmsv
https://dl.doubtnut.com/l/_7ZCxcmN8QW9V


Answer: D

Watch Video Solution

18. A particle moves along a circule path with a

constant angular velocity. This necessarily

means that the motion

A. its motion is con�ned to a single plane

B. its motion is not con�ned to a single

plane

https://dl.doubtnut.com/l/_7ZCxcmN8QW9V
https://dl.doubtnut.com/l/_K6niPOBnshKO


C. nothing can be said regarding the plane

of motion

D. its motion is one- dimensional

Answer: A

Watch Video Solution

19. Select the WRONG statement

A. In U.C.M. linear speed is constant

B. In U.C.M. linear velocity is constant

https://dl.doubtnut.com/l/_K6niPOBnshKO
https://dl.doubtnut.com/l/_UFKHnBwecdvf


C. In U.C.M magnitude of angular

momentum is constant

D. In U.C.M. angular velocity is constant

Answer: B

Watch Video Solution

20. If a particle moves in a circle describing

equal angles in equal intervals of time, then

the velocity vector.

https://dl.doubtnut.com/l/_UFKHnBwecdvf
https://dl.doubtnut.com/l/_mqpuQxQHhS2u


A. remains constant

B. changes in magnitude only

C. changes in direction only

D. changes both in magnitude and

direction

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_mqpuQxQHhS2u


21. A particle moves along a circle with a

uniform speed v. After the position vector has

made an angle of  with the reference

position, its speed will be

A. 

B. 

C. 

D. v

Answer: D

Watch Video Solution

30∘

v√2

v

√2

v

√3

https://dl.doubtnut.com/l/_Io2scvQ6CNlY


Watch Video Solution

22. A car travels north with a uniform velocity.

It goes over a piece of mud which sticks to the

tyre. The particles of the mud, as it leaves the

ground are thrown

A. vertically upwards

B. vertically inwards

C. towards north

D. towards south

https://dl.doubtnut.com/l/_Io2scvQ6CNlY
https://dl.doubtnut.com/l/_eeYQW698mggu


Answer: D

Watch Video Solution

23. A particle in U.C.M possesses linear

accleration since

A. its linear speed changes continously

B. both magnitude and direction of linear

velocity change continuosly.

https://dl.doubtnut.com/l/_eeYQW698mggu
https://dl.doubtnut.com/l/_7NhOGwMAzbum


C. direction of linear velocity changes

continuosly

D. its linear speed does not change

continuously

Answer: C

Watch Video Solution

24. The accelaration of a particle in U.C.M.

directed towards centre and along the radius

is called

https://dl.doubtnut.com/l/_7NhOGwMAzbum
https://dl.doubtnut.com/l/_D43lPgUNV2Vt


A. centripetal accleration

B. centrifugal acceleration

C. gravitational acceleration

D. tangential acceleration

Answer: A

Watch Video Solution

25. In an inertial frame of reference, a body

performing uniform circular motion in

clockwise direction has

https://dl.doubtnut.com/l/_D43lPgUNV2Vt
https://dl.doubtnut.com/l/_VKdm8DNcMaPB


A. constant velocity

B. zero angular acceleration

C. centripetal acceleration

D. tangential acceleration

Answer: C

Watch Video Solution

26. An electric fan has blades of length 

as measured from the axis of rotation. If the

30cm

https://dl.doubtnut.com/l/_VKdm8DNcMaPB
https://dl.doubtnut.com/l/_jc2l8TLcUEcp


fan is rotating at , �nd the

acceleration of a point on the tip of a blade.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1200r ±

1600cm/s2

4740cm/s2

2370cm/s2

5055cm/s2

https://dl.doubtnut.com/l/_jc2l8TLcUEcp


27. The diameter of a �ywheel is 1.2 m and it

makes 900 revolutions per minute. Calculate

the acceleration at a point on its rim

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

540π2m/s2

270m/s2

360π2m/s2

540m/s2

https://dl.doubtnut.com/l/_pT3oPy0fjpqR


28. The angular frecuancy needed for a

centrifugal to produce an acceleration of 1000

g rad/s^(2) at a radius arm of 10 cm ,is

A. 1500

B. 4000

C. 2000

D. 3000

Answer: D

Watch Video Solution

rev/ min

rev/ min

rev/ min

rev/ min

https://dl.doubtnut.com/l/_ZrTcD400luB5


29. If the angle between tangential

acceleration and resultant acceleration in non

ucm is a, then direction of the resultant

acceleration will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

tan− 1( )
at

ar

tan− 1( )
ar

at

tan− 1( )
ar

aα

tan− 1( )
at

aα

https://dl.doubtnut.com/l/_W3HwEY8NimOm


30. A car is moving along a circular road at a

speed of 20 . The radius of circular road is

10 m. IF the speed is increased at the rate of

30 , what is the resultant acceleration at

that moment?

A. 10

B. 50

C. 250

D. 80

m/s

m/s2

m/s

m/s2

m/s2

m/s2

https://dl.doubtnut.com/l/_W3HwEY8NimOm
https://dl.doubtnut.com/l/_PF91bmot43Gl


Answer: B

Watch Video Solution

31. The force required to keep a body in

uniform circular motion is

A. centripetal force

B. centrifugal force

C. frictional force

D. breaking force

https://dl.doubtnut.com/l/_PF91bmot43Gl
https://dl.doubtnut.com/l/_nhAhDhyd7cSb


Answer: A

Watch Video Solution

32. A vehicle moving on a horizontal road may

be thrown outward due to

A. gravitational force

B. normal reaction

C. frictional force between tyres and road

D. lack of proper centripetal force

https://dl.doubtnut.com/l/_nhAhDhyd7cSb
https://dl.doubtnut.com/l/_3cqhBuZG0zJZ


Answer: D

Watch Video Solution

33. Select the WRONG statement

A. Centrifugal force has same magnitude as

that of centripetal force

B. Centrifugal force is along the radius ,

away from the centre

https://dl.doubtnut.com/l/_3cqhBuZG0zJZ
https://dl.doubtnut.com/l/_zkY5MQ2P85pp


C. Centrifugal force exists in inertial frame

of reference

D. Centrifugal force is called pseudo force,

as its origin cannot be explained

Answer: C

Watch Video Solution

34. An important consequence of centrifugal

force is that the earth is

https://dl.doubtnut.com/l/_zkY5MQ2P85pp
https://dl.doubtnut.com/l/_OA5XeLOPKAWV


A. bulged at poles and �at at the equator

B. �at at poles and bulged at the equator

C. high tides and low rides

D. rising and setting of sun

Answer: B

Watch Video Solution

35. Fats can be separated from milk in a cream

separator because of

https://dl.doubtnut.com/l/_OA5XeLOPKAWV
https://dl.doubtnut.com/l/_PmLTiuY0M4TN


A. cohesive force

B. gravitational force

C. Centrifugal force

D. viscous force

Answer: C

Watch Video Solution

36. When a car is going round a circular track,

the resultant of all the forces on the car in an

inertial frame is

https://dl.doubtnut.com/l/_PmLTiuY0M4TN
https://dl.doubtnut.com/l/_WqsqoDEu6cpd


A. acting away from the centre

B. acting towards the centre

C. zero

D. acting tangential to the track

Answer: B

Watch Video Solution

37. Place a coin on gramophone disc near its

centre and set the disc into the rotation. As

the speed of rotation increases, the coin will

https://dl.doubtnut.com/l/_WqsqoDEu6cpd
https://dl.doubtnut.com/l/_JNFYOkNe3CWX


slide away from the centre of the disc. The

motion of coin is due to

A. radial force towards centre

B. non-conservative force

C. centrifugal force

D. centripetal force

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_JNFYOkNe3CWX


38. IF p is the magnitude of linear momentum

of a particle executing a uniform circular

motion, then the ratio of centripetal force

acting on the particle to its linear momentum

is given by

A. 

B. 

C. 

D. v.r

Answer: C

r

v

v2

mr

v

r

https://dl.doubtnut.com/l/_QeM6ApFNZDpH


Watch Video Solution

39. A racing car of mass  kg goes around a

circular track (horizontal) of radius 10cm. The

maximum thrust that track can withstand is

N. The maximum speed with which car can

go around is

A. 10

B. 100

C. 50

102

105

m/s

m/s

m/s

https://dl.doubtnut.com/l/_QeM6ApFNZDpH
https://dl.doubtnut.com/l/_mjCBl9PlI7WJ


D. 20

Answer: B

Watch Video Solution

m/s

40. Two particles of equal masses are

revvolving in circular paths of radii 

respectively with the same speed . The ratio of

their centripetal forces is

A. 

r1 and r2

r2

r1

https://dl.doubtnut.com/l/_mjCBl9PlI7WJ
https://dl.doubtnut.com/l/_vvzP2Aes8anO


B. 

C. 

D. 

Answer: A

Watch Video Solution

√
r2

r1

( )
2

r1

r2

( )
2

r2

r1

41. A 10 kfg object attached to a nylon cord

outside a space vehicle is rotating at a speed

of 5  . If the force acting on the cord is 125

N, its radius of path is

m/s

https://dl.doubtnut.com/l/_vvzP2Aes8anO
https://dl.doubtnut.com/l/_Yb3UKEJhBkjQ


A. 2m

B. 4m

C. 6m

D. 1m

Answer: A

Watch Video Solution

42. The breaking tension of a string if 50 N. A

body of mass 1 kg is tied to one end of a 1m

https://dl.doubtnut.com/l/_Yb3UKEJhBkjQ
https://dl.doubtnut.com/l/_I0ScJTGVmr4M


long string and whirled in a horizontal circle,

The maximum speed of the body should be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5√2m/s

10m/s

7.5m/s

5m/s

https://dl.doubtnut.com/l/_I0ScJTGVmr4M


43. A proton of mass kg goes

round in a circular orbit of radius 0.12 m under

a certripetal force of  N. then the

frequency of revolution of the proton is about

A.  cycles per second

B.  cycles per second

C.  cycles per second

D.  cycles per second

Answer: D

Watch Video Solution

1.6 × 10− 27

6 × 10− 14

1.25 × 106

2.50 × 106

3.75 × 106

5.00 × 106

https://dl.doubtnut.com/l/_BQk8o2rb3LfF


Watch Video Solution

44. The safety speed of a vehicle on a curve

horizontal road is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

μrg

√μrg

μr2g

μ/(rg)2

https://dl.doubtnut.com/l/_BQk8o2rb3LfF
https://dl.doubtnut.com/l/_dHac3ISymoFJ


45. The safe speed of a vehicle on a horizontal

curve road is independent is

A. mass of vehicle

B. coe�cient of friction between road

surface and tyre of vehicle

C. radius of curve

D. acceleration due to gravity

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_dHac3ISymoFJ
https://dl.doubtnut.com/l/_bSeaRnX9auN6


46. Railway tracks are banked at the curves so

that :

A. resultant force will be decreased

B. weight of train may be reduced

C. centrifugal force may be balanced by the

horizontal component of the normal

reaction of the rail.

https://dl.doubtnut.com/l/_bSeaRnX9auN6
https://dl.doubtnut.com/l/_FWnxRgXnHEgv


D. frictional force may be produced

between the wheels and tracks

Answer: C

Watch Video Solution

47. The angle of banking of the road does not

depend upon

A. acceleration due to gravity

B. radius of curvature of the road

https://dl.doubtnut.com/l/_FWnxRgXnHEgv
https://dl.doubtnut.com/l/_fGdIH34jC2pn


C. mass of the vehicle

D. speed of the vehicle

Answer: C

Watch Video Solution

48. For a banked curved road. The necessary

centripetal force or any vehicle is provided by

A. vertical component of normal reaction

of the vehicle

https://dl.doubtnut.com/l/_fGdIH34jC2pn
https://dl.doubtnut.com/l/_mGJF5cCEqcA6


B. horizontal component of the normal

reaction of the vehicle

C. both vertical and horizontal components

of the normal reaction of the vehicle

D. weight of the vehicle

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_mGJF5cCEqcA6


49. IF the radius of the circular track

decreases, then the angle of banking

A. increases

B. decreases

C. �rst increase then decrease

D. does not change

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_MWxIfJuifcAA
https://dl.doubtnut.com/l/_i5hfRb4F53xg


50. When the bob of a conical pendulam is

moving in a horizontal circle at constant

speed, which quantity is �xed?

A. velocity

B. Acceleration

C. Centripetal force

D. Kinetic energy

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_i5hfRb4F53xg
https://dl.doubtnut.com/l/_TNihXZhjAiTq


51. The period of a conical pendulam is

A. equal to that of a simple pendulam of

same length l

B. more than that of a simple pendulam of

same length l.

C. less than that of a simple pendulam of

same length l.

D. independent of length of pendulam.

Answer: C

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


Watch Video Solution

52. Consider a simple pendulam of length 1 m.

Its bob performs a circular motion is

horizontal plane with its string making an

angle  with the vertical. The centripetal

accleration experienced by the bob is

A. 

B. 

C. 

D. 

60∘

17.3m/s2

5.8m/s2

10m/s2

5m/s2

https://dl.doubtnut.com/l/_TNihXZhjAiTq
https://dl.doubtnut.com/l/_mBvk2JDRMjzX


Answer: A

Watch Video Solution

53. A particle of mass 1 kg is revolved in a

horizontal circle of radius 1 m with the help of

a string. IF the maximum tension the string

can with stand is  N, then the maximum

frequency with which the particle can revolve

is

A. 3 Hz

16π2

https://dl.doubtnut.com/l/_mBvk2JDRMjzX
https://dl.doubtnut.com/l/_t0jF5kiaOazB


B. 2 Hz

C. 4 Hz

D. 5 Hz

Answer: B

Watch Video Solution

54. When a particle is moved , in a verticle it

has

https://dl.doubtnut.com/l/_t0jF5kiaOazB
https://dl.doubtnut.com/l/_xtAZOw3lR2Ww


A. it has constant radial and tangential

acceleration

B. its has variable tangential and radial

acceleration

C. it has only constant radial acceleration

D. it has only constant tangential

acceleration

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_xtAZOw3lR2Ww
https://dl.doubtnut.com/l/_lACNUvQlKy7U


55. A particle moving in a verticle circle its

A. kinetic energy is constant

B. potential energy is constant

C. neither K.E.nor P.E. is constant

D. both kinectic energy and potential

energy

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_lACNUvQlKy7U
https://dl.doubtnut.com/l/_QIqLFyvUgDjk


56. IF a stone is tied to one end of the string

and whirled in verticle circle, then the tension

in the string at the lowest point is equal to

A. centripetal force

B. the di�erence between centripetal force

and weight of the stone

C. the addition of the centripetal force and

weight of the stone

D. weight of the stone

Answer: C

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


Watch Video Solution

57. If a bodyy is tied to a string and whirled in

vertical circle, then the tension in the string at

the highest position is

A. maximum

B. minimum

C. between maximum and minimum values

D. zero

Answer: C

https://dl.doubtnut.com/l/_QIqLFyvUgDjk
https://dl.doubtnut.com/l/_ws6n7ZOPB47o


Watch Video Solution

58. A body of mass m is suspended from a

string of length l. What is minimum horizontal

velocity that should be given to the body in its

highest position so that it may complete one

full revolution in the vertical plane with the

point of suspension as the centre of the circle.

A. 

B. 

C. 

v = √lg

v = √2lg

v = √4lg

https://dl.doubtnut.com/l/_ws6n7ZOPB47o
https://dl.doubtnut.com/l/_2tF3DcDvBzFp


D. 

Answer: A

Watch Video Solution

v = √5lg

59. If the overbridge is concave instead of

being convex, the thrust on the road at the

lowest position will be

A. 

B. 

mg +
mv2

r

mg −
mv2

r

https://dl.doubtnut.com/l/_2tF3DcDvBzFp
https://dl.doubtnut.com/l/_gJ9c5rhH42NG


C. 

D. 

Answer: A

Watch Video Solution

m2v2g

r

v2g

r

60. A motor cycle is going on an over bridge of

radius R. the driver maintains a constant

speed. As motor cycle is descending, normal

force on it

https://dl.doubtnut.com/l/_gJ9c5rhH42NG
https://dl.doubtnut.com/l/_YKoQuqTN8To6


A. increases

B. decreases

C. remain the same

D. �uctuates

Answer: B

Watch Video Solution

61. A body of mass m is tied to a string of

length l and whirled in a verticle cirlce. The

velocity of the body at the lowest position is u.

https://dl.doubtnut.com/l/_YKoQuqTN8To6
https://dl.doubtnut.com/l/_RxYra8ES6vML


Then the tension in the string at a position

when the string makes an angle  with the

vertical is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ

mu2

l

+ mg cos θ
mu2

l

+ mg(2 cos θ − 3)
mu2

l

+ mg(3 cos θ − 2)
mu2

l

https://dl.doubtnut.com/l/_RxYra8ES6vML
https://dl.doubtnut.com/l/_T38KyI3ojGlc


62. A motorcyclist rides in a horizontal circle

along the inner wall of cylindrical chamber of

radius r. If the coe�cient of friction between

the tyres and the wall of is , the minimum

angular speed to prevent him from sidding

down is

A. 

B. 

C. 

D. 

μ

√rμg

√μg
1

r

√
g

rμ

√
rμ

g

https://dl.doubtnut.com/l/_T38KyI3ojGlc


Answer: C

Watch Video Solution

63. A particle is moving in a verticle circle. If 

is the velocity of particle at highest point and

is the velocity of particle at lowest point ,

then the relation between  and  is

A. 

B. 

C. 

v1

v2

v1 v2

v1 = v2

v1 < v2

v2 = √5v1

https://dl.doubtnut.com/l/_T38KyI3ojGlc
https://dl.doubtnut.com/l/_ICjfnRlW3JrN


D. 

Answer: C

Watch Video Solution

v1 = √5v2

64. Calculate the angular acceleration of a

centrifuge which is accelerated from rest to

350 r.p.s. in 220 s.

A. 10 rad 

B. 20 rad 

s− 2

s− 2

https://dl.doubtnut.com/l/_ICjfnRlW3JrN
https://dl.doubtnut.com/l/_c14RqIyt8FJH


C. 25 rad 

D. 30 rad 

Answer: A

Watch Video Solution

s− 2

s− 2

65. A wheel rotates with a constasnt

acceleration of . If the wheel starts

from rest, how many evolutions wil it make in

the �rst 10 senconds?

2.0ra
d

s2

https://dl.doubtnut.com/l/_c14RqIyt8FJH
https://dl.doubtnut.com/l/_T6Bzh8kkIENv


A. 16

B. 22

C. 24

D. 20

Answer: B

Watch Video Solution

66. A car is moving at a speed of . The

diameter of its wheels is . If the wheels

are stopped in  rotations by applying

72km/h

0.5m

20

https://dl.doubtnut.com/l/_T6Bzh8kkIENv
https://dl.doubtnut.com/l/_XPRraYqecQcG


brakes, calcualte the angular retardation

produced by the brakes.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−45.5rad/s2

−33.5rad/s2

−25.48rad/s2

50.9rad/s2

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


67. A paricle of mass 2 kg is rotating by means

of a string in a verticle circle. The di�erence in

the tensions at the bottom and the top would

be

A. 12 kg wt

B. 2 kg wt

C. 12 kg wt

D.  12 kg wt

Answer: A

Watch Video Solution

>

<

https://dl.doubtnut.com/l/_vtA9OepTJiac


Watch Video Solution

68. A particle does uniform circular motion in a

horizontal plane. The radius of the circle is 20

cm. If the centripetal force F is kept constant

but the angular velocity is doubled , the new

radius of the path (original radius R) will be

A. 

B. 

C. 2R

D. 4R

R/4

R/2

https://dl.doubtnut.com/l/_vtA9OepTJiac
https://dl.doubtnut.com/l/_K2B2sNeAJTjU


Critical Thinking

Answer: A

Watch Video Solution

1. A wheel rotates with a constant angular

velocity of 300 rpm. The angle through which

the wheel rotates in 1 s is.

A. rad

B. 5 rad

π

π

https://dl.doubtnut.com/l/_K2B2sNeAJTjU
https://dl.doubtnut.com/l/_wCIXJ8iAU25D


C. 10 rad

D. 20 rad

Answer: C

Watch Video Solution

π

π

2. For a particle in a non-uniform accelerated

circular motion: 

(i) Velocity is radial and acceleration is

transverse only 

(ii) Velocity is transverse and acceleration is

https://dl.doubtnut.com/l/_wCIXJ8iAU25D
https://dl.doubtnut.com/l/_XOVO2o1StVvs


radial only 

(iii) Velocity is radial and acceleration has both

radial and transverse components 

(iv) Velocity is transverse and acceleration has

both radial and transverse components

A. velocity is radial and acceleration is

transverse only

B. velocity is transverse and acceleration is

radial only

C. velocity is radial and acceleration has

both radial and transverse components

https://dl.doubtnut.com/l/_XOVO2o1StVvs


D. velocity is transverse and acceleration

has both radial and tranverse

components

Answer: D

Watch Video Solution

3. A wheel completes 2000 revolutions to

cover the 9.5 km. distance. then the diameter

of the wheel is

https://dl.doubtnut.com/l/_XOVO2o1StVvs
https://dl.doubtnut.com/l/_mR3B91dbM92N


A. 1.5 m

B. 1.5cm

C. 7.5cm

D. 7.5m

Answer: A

Watch Video Solution

4. The ratio of angular speed of second hand

to that of the minute hand of a clock is

https://dl.doubtnut.com/l/_mR3B91dbM92N
https://dl.doubtnut.com/l/_PkjhBDeNmOdO


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

60: 1

1: 60

1: 1

1: 6

5. The angular speed of the minutes hand of a

clock in degree per second is

https://dl.doubtnut.com/l/_PkjhBDeNmOdO
https://dl.doubtnut.com/l/_Cmls9Mb3IJVJ


A. 0.01

B. 0.1

C. 

D. 0.001

Answer: B

Watch Video Solution

1.0

6. A paricle is describing the circular path of

radius 20 m in every 2 s. The average angular

speed of the particle during 4 s is

https://dl.doubtnut.com/l/_Cmls9Mb3IJVJ
https://dl.doubtnut.com/l/_66cV6ZrB64Lz


A. 20 rad

B. 4 rad

C. rad

D. 2 rad

Answer: C

Watch Video Solution

π s− 1

π s− 1

π s− 1

π s− 1

7. Calculate the angular acceleration if a

�ywheel gains a speed of 540 r.p.m. in 6

seconds.

https://dl.doubtnut.com/l/_66cV6ZrB64Lz
https://dl.doubtnut.com/l/_hLXp5zsBd0nv


A. 3 rad

B. 6 rad

C. 9 rad

D. 12 rad

Answer: A

Watch Video Solution

π s− 2

π s− 2

π s− 2

π s− 2

8. A particle is in circular motion in a

horizotantal plane. It has angular velocity of 10

 at the end of 2 s and angular velocityπrad/s

https://dl.doubtnut.com/l/_hLXp5zsBd0nv
https://dl.doubtnut.com/l/_IrCNWvPwikCz


15  at the end of 4s. The angular

acceleration of particle is

A. 5

B. 2.5

C. 6

D. 16

Answer: B

Watch Video Solution

πrad/s

πrad/s2

πrad/s2

πrad/s2

πrad/s2

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


9. Angular displacement ( ) of a �ywheel varies

with time as  radian. The angular

acceleration at t=2s is given by

A. 14

B. 18

C. 6

D. 16

Answer: C

Watch Video Solution

θ

θ = 2t + 3t2

rad/s2

rad/s2

rad/s2

rad/s2

https://dl.doubtnut.com/l/_QW6TroeMeE93


10. The linear velocity of a particle on the N-

pole of the earth is

A. zero

B. 486

C. in�nite

D. 125

Answer: A

Watch Video Solution

km/hr

m/s

https://dl.doubtnut.com/l/_5w9bjo6fgFjb
https://dl.doubtnut.com/l/_8aNlF10XfZbR


11. To enable a particle to describe a circular

path, what should be the angle between its

velocity and acceleration?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0∘

45∘

90∘

180∘

https://dl.doubtnut.com/l/_8aNlF10XfZbR
https://dl.doubtnut.com/l/_3JSGYYUsFuZK


12. If a body revolves n times in a circle of

radius  cm in one minute, then its linear

celocity will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

π

cm/s
60

2n

cm/s
2n

60

cm/s
2π2n

60

cm/s
2π2n2

60

https://dl.doubtnut.com/l/_3JSGYYUsFuZK


13. The second's hand of a watch has length 6

cm. Speed of end point and magnitude of

di�erence of velocities at two perpendicular

positions will be

A. 6.28 and 0 

B. 8.88 and 4.44

C. 8.88 and 6.28

D. 6.28 and 8.88 

Answer: D

Watch Video Solution

mm/s

mm/s

m
m

s

mm/s

https://dl.doubtnut.com/l/_5igCGWuaDfu9


14. Two Cars  and  are going round in

concentric circles of radii  and . They

complete the circular paths in the same time 

Then =

A. 1

B. 

C. 

D. can not be determined as data is

insu�cient

C1 C2

R1 R2

SpeedofC1

SpeedofC2

R1 /R2

R2 /R1

https://dl.doubtnut.com/l/_5igCGWuaDfu9
https://dl.doubtnut.com/l/_4SzIxnVH6uOP


Answer: B

Watch Video Solution

15. A wheel is 0.25m in radius . When it makes

15 revolutions per minute, its linear speed at a

point on circumference is

A. 

B. 

C. 

D. 

m/s
π

2

m/s
π

8

m/s
π

4

πm/s

https://dl.doubtnut.com/l/_4SzIxnVH6uOP
https://dl.doubtnut.com/l/_52iN32NUoOyv


Answer: B

Watch Video Solution

16. A stone tied to the end of a string of length

50 cm is whirled in a horizontal circle with a

constant speed . IF the stone makes 40

revolutions in 20 s, then the speed of the

stone along the circle is

A. 

B. 

π/2ms− 1

πms− 1

https://dl.doubtnut.com/l/_52iN32NUoOyv
https://dl.doubtnut.com/l/_NtLmle8ytWWG


C. 

D. 

Answer: C

Watch Video Solution

2πms− 1

4πms− 1

17. If the radius of the rarth is 6400 km, then

the linear velocity of a point on the equator

will be nearly

A. 1600km/hr

https://dl.doubtnut.com/l/_NtLmle8ytWWG
https://dl.doubtnut.com/l/_pc2yjWwWfKiG


B. 1675

C. 1500

D. 1800

Answer: B

Watch Video Solution

km/hr

km/hr

km/hr

18. What is the value of linear velocity, if

 and ?

A. 

→
ω = 3 î − 4ĵ + k̂

→
r = 5 î − 6ĵ + 6k̂

6 î + 2ĵ − 3k̂

https://dl.doubtnut.com/l/_pc2yjWwWfKiG
https://dl.doubtnut.com/l/_4VoJxpj3ASgw


B. 

C. 

D. 

Answer: B

Watch Video Solution

−18 î − 13ĵ + 2k̂

4 î − 13ĵ + 6k̂

6 î − 2ĵ + 8k̂

19. IF the equation for the displancement of a

particle moving on a circular path is given by

, where  is in radius and t is inθ = 2t3 + 0.5 θ

https://dl.doubtnut.com/l/_4VoJxpj3ASgw
https://dl.doubtnut.com/l/_4oIWkSlaD1x9


seconds, then the angular velocity of the

particle at t=2 s is

A. 8 

B. 12

C. 24

D. 36

Answer: C

Watch Video Solution

rad/s

rad/s

rad/s

rad/s

https://dl.doubtnut.com/l/_4oIWkSlaD1x9


20. A particle covers equal distance aroung a

circular path, in equal intervals of time. Which

of the following quntities connected with the

motion of the particle remains constant with

time?

A. Displacement

B. Velocity

C. Speed

D. Acceleration

Answer: C

https://dl.doubtnut.com/l/_R3ILfgCsbYj9


Watch Video Solution

21. A particle performing uniform circular

motion has

A. radial velocity and radial acceleration

B. radial velocity and transverse

acceleration

C. transverse velocity and radial

acceleration

https://dl.doubtnut.com/l/_R3ILfgCsbYj9
https://dl.doubtnut.com/l/_dd0GRqblA33I


D. transverse velocity and transverse

acceleration

Answer: C

Watch Video Solution

22. Assertion : In circular motion, the

centripetal and centrifugal force acting in

opposite direction balance each other. 

Reason : Centripetal and centrifugal forces

don’t act at the same time.

https://dl.doubtnut.com/l/_dd0GRqblA33I
https://dl.doubtnut.com/l/_CYa5EyQI63Ov


A. Assertion is true, Reason is true, Reason

is a correct explanation for Assertion

B. Assertion is true, Reason is true, Reason

is not a correct explanation for Assertion

C. Assertion is true, Reason is false

D. Assertion is false, but Reason is true

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_CYa5EyQI63Ov


23. A car is travelling at a given instant 40

on a circular road of radius 400m. Its speed is

increasing at the rate of 3 . Its tangential

acceleration is

A. 4

B. 3

C. 5

D. 2

Answer: B

Watch Video Solution

m/s

m/s

m/s2

m/s2

m/s2

m/s2

https://dl.doubtnut.com/l/_U9bSFd7onKaf


Watch Video Solution

24. For a particle in circular motion the

centripetal acceleration is

A. is less than its tangential acceleration

B. is equal to its tangential acceleration

C. is more than its tangential acceleration

D. may be more or less than its tangential

acceleration

Answer: D

https://dl.doubtnut.com/l/_U9bSFd7onKaf
https://dl.doubtnut.com/l/_5qHeyaprMkKD


Watch Video Solution

25. IF a body moves with constant speed along

a curved path,its tangential acceleration is

A. zero

B. is parallel to its velocity

C. perpendicular to its velocity

D. can make any arbitrary angle with its

velocity

Answer: A

https://dl.doubtnut.com/l/_5qHeyaprMkKD
https://dl.doubtnut.com/l/_EXPEKjxfGsTm


Watch Video Solution

26. An aircraft executes a horizontal loop of

radius 1 km with a steady speed of .

Compare its centripetal acceleration with the

acceleration due to gravity.

A. 9.2

B. 6.25

C. 

D. 8.25

900kmh− 1

5.0

https://dl.doubtnut.com/l/_EXPEKjxfGsTm
https://dl.doubtnut.com/l/_CA6LYduiovF5


Answer: B

Watch Video Solution

27. A turn table which is rotating uniformly has

a particle placed on it. As seen from the

ground, the particle goes in a circle with speed

20  and acceleration 20 . The

particle is now shifted to a new position where

radius is half of the original value . the new

values of speed and acceleration will be

cm/s cm/s2

https://dl.doubtnut.com/l/_CA6LYduiovF5
https://dl.doubtnut.com/l/_nIpdVTx0E6WZ


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10cm/s, 10cm/s2

10cm/s, 80cm/s2

40cm/s, 10cm/s2

40cm/s, 40cm/s2

28. A particle is moving on a circular path with

constant speed, then its acceleration will be

https://dl.doubtnut.com/l/_nIpdVTx0E6WZ
https://dl.doubtnut.com/l/_5pu4ICZtEcMd


A. zero

B. external radial acceleration

C. internal radial acceleration

D. constant acceleration

Answer: C

Watch Video Solution

29. Two particles A and B are located at

distances  and  from the centre of arA rB

https://dl.doubtnut.com/l/_5pu4ICZtEcMd
https://dl.doubtnut.com/l/_ZP5fomfdsPA8


rotating disc such that  . In this case 

(Angular velocity  of rotation is constant)

A. both A and B do not have any

acceleration

B. both A and B have same acceleration.

C. A has greater than B

D. B has greater than A

Answer: C

Watch Video Solution

rA > rB

(ω)

https://dl.doubtnut.com/l/_ZP5fomfdsPA8
https://dl.doubtnut.com/l/_5WPc67oFhxAD


30. A particle goes round a circular path with

uniform speed v.After describing half the

circle, what is the change in its centripetal

acceleration?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v2

r

2v2

r

2v2

πr

v2

πr

https://dl.doubtnut.com/l/_5WPc67oFhxAD


31. If  and  represent radial and tangential

accelerations, the motion of a particle will be

uniformly circular if

A. and 

B. and 

C. and 

D. and 

Answer: C

Watch Video Solution

ar at

ar = 0 at = 0

ar = 0 at ≠ 0

ar ≠ 0 at = 0

ar ≠ 0 at ≠ 0

https://dl.doubtnut.com/l/_5WPc67oFhxAD
https://dl.doubtnut.com/l/_bsaKA3DHPg5e


32. A body is revolving with a constant speed

along a circle. If its direction of motion is

reversed but the speed remains the same,

then which of the following statement is true

A. The centripetal force will not su�er any

change in magnitude

B. The centripetal force will have its

direction reversed

https://dl.doubtnut.com/l/_bsaKA3DHPg5e
https://dl.doubtnut.com/l/_YhuETgqjfn8v


C. The centripetal force will su�er change

in direction

D. The centripetal force would be doubled

Answer: A

Watch Video Solution

33. A cylindrical vessel partially �lled with

water is rotated about its vertical central axis.

It’s surface will

https://dl.doubtnut.com/l/_YhuETgqjfn8v
https://dl.doubtnut.com/l/_s8zOHgZXIcfz


A. rise equality

B. rise from the sides

C. rise from the middle

D. lowered equally

Answer: B

Watch Video Solution

34. A car of mass 840 kg moves on a circular

path with constant speed of 10 . It is

turned through  after travelling 660 m on

m/s

90∘

https://dl.doubtnut.com/l/_s8zOHgZXIcfz
https://dl.doubtnut.com/l/_wpQNCmeErIoq


the road. The centripetal force acting on the

car is

A. 324 N

B. 2640 N

C. 284 N

D. 200 N

Answer: D

Watch Video Solution

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


35. If a body of mass 500 gm is revolving in a

horizontal circle od radius 0.49 m , then the

centripetal force acting on it (if its period is 11

s ), will be

A. 0.008 N

B. N

C. N

D. 0.08

Answer: D

Watch Video Solution

8.0

0.8

https://dl.doubtnut.com/l/_BJ3uXqfPLo1a


Watch Video Solution

36. The ratio of centripetal forces on two

electrons which are revolving around nucleus

of hydrogent atom in  and  orbits

respectively is

A. 

B. 

C. 

D. 

2nd 3rd

27: 8

81: 16

8: 27

16: 81

https://dl.doubtnut.com/l/_BJ3uXqfPLo1a
https://dl.doubtnut.com/l/_ZqFf3pxU2KLy


Answer: B

Watch Video Solution

37. A mass 2 kg describes a circle of radius 1 m

on a smooth horizontal table at a uniform

speed .If is joined to the centre of the circle by

a string, which can just withstand 32 N, then

the greatest number of revolution per minute

, perfomed by the mass would be

A. 38

https://dl.doubtnut.com/l/_ZqFf3pxU2KLy
https://dl.doubtnut.com/l/_Gj6iW0JbtgkD


B. 4

C. 76

D. 16

Answer: A

Watch Video Solution

38. A particle does uniform circular motion in a

horizontal plane. The radius of the circle is 20

cm . The centripetal force acting on the

particle is 10 N . It's kinetic energy is

https://dl.doubtnut.com/l/_Gj6iW0JbtgkD
https://dl.doubtnut.com/l/_ORUL6k8VOAWN


A. 0.1 J

B. 0.2 J

C. 2.0 J

D. 1.0 J

Answer: D

Watch Video Solution

39. A coin, placed on a rotating turntable slips,

when it is placed at a distance of  from

the center. If the angular velocity of the

9cm

https://dl.doubtnut.com/l/_ORUL6k8VOAWN
https://dl.doubtnut.com/l/_HVOzBgFXcLYk


turnable is tripled, it will just slip, If its

distance from the center is

A. 27 cm

B. 9 cm

C. 3 cm

D. 1 cm

Answer: D

Watch Video Solution

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


40. A small coin is kept at the rim of a

horizontal circular disc which is set into

rotation about verticle axis passing through

its centre. If radius of the disc is

, then the angular speed

at which the coin will just slip o� at

A. 5 

B. 7 

C. 10

D. 4.9

5cm and μs = 0.25

rad/s

rad/s

rad/s

rad/s

https://dl.doubtnut.com/l/_4NnaJ3wVFjbG


Answer: B

Watch Video Solution

41. A string breaks under a load of 4 kg. A mass

weighing 200 g is attached to the end of this

string which is one metre long and rotation

when the string breaks, Is nearly(g=10 )

A. 16

B. 14

C. 12

m/s2

rad/s

rad/s

rad/s

https://dl.doubtnut.com/l/_4NnaJ3wVFjbG
https://dl.doubtnut.com/l/_FLvy2cyQLfXe


D. 20

Answer: B

Watch Video Solution

rad/s

42. A body moves along circular path of radius

50 m and the coe�cient of friction is 0.4. What

should be its angular velocity is  if it is

not to slip from the surface? (g=9.8 )

A. 2.8

rad/s

m/s2

https://dl.doubtnut.com/l/_FLvy2cyQLfXe
https://dl.doubtnut.com/l/_BxRLZO2XYQxZ


B. 0.28

C. 0.27

D. 2.7

Answer: B

Watch Video Solution

43. A car of mass 1000kg moves on a circular

path with constant speed of 12 . It turned

through  after travelling 471 m on the road

. The centripetal force acting on the car is

m/s

90∘

https://dl.doubtnut.com/l/_BxRLZO2XYQxZ
https://dl.doubtnut.com/l/_EsL6YQwTrxN2


A. 320N

B. 480N

C. 640N

D. 1280N

Answer: B

Watch Video Solution

44. On a railway curve, the outside rail is laid

higher than the inside one so that resultant

https://dl.doubtnut.com/l/_EsL6YQwTrxN2
https://dl.doubtnut.com/l/_kjldmYUgRTI3


force exerted on the wheels of the rail car by

the tops of the rails will

A. have a horizontal inward component

B. be vertical

C. equilibrate the centripetal force

D. be decreased

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_kjldmYUgRTI3


45. A motor cyclist moves round a circular

track with a certain speed and leans at an

angle . IF he doubles the speed , then he has

to lean inward at an angle . Then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ1

θ2

θ2 = 4θ1

θ2 = 2θ1

tan θ1 = 4tan θ2

tan θ2 = 4tan θ1

https://dl.doubtnut.com/l/_Wui6aXTEgF7v


Watch Video Solution

46. A railway track is banked for a speed v, by

making the height of the outer rail h higher

than that of the inner rail. If the distance

between the rails is l and the radius of the

curvature of the track is r, then

A. 

B. 

C. 

D. 

=
h

l

v2

rg

tan{sin− 1( )} =
h

l

v2

rg

tan− 1( ) =
h

l

v2

rg

=
h

r

v2

lg

https://dl.doubtnut.com/l/_Wui6aXTEgF7v
https://dl.doubtnut.com/l/_V0IrCDwMG2Hk


Answer: B

Watch Video Solution

47. A car is moving on a circular path and takes

a turn. If  and  be the reactions on the

inner and outer wheels, respectively, then

A. 

B. 

C. 

D. 

R1 R2

R1 = R2

R1 < R2

R1 > R2

R1 ≥ R2

https://dl.doubtnut.com/l/_V0IrCDwMG2Hk
https://dl.doubtnut.com/l/_Ip4GTAnocmL1


Answer: B

Watch Video Solution

48. A body is kept on a horizontal disc of

radius 2 m at a distance of 1 m from the centre

. The coe�cient of friction between the body

and the surface of disc is 0.4. The speed of

rotation of the disc at which the body starts

slipping is (g=10 )

A. 2

m/s2

rad/s

https://dl.doubtnut.com/l/_Ip4GTAnocmL1
https://dl.doubtnut.com/l/_ZITNtmth85m9


B. 4

C. 0.2

D. 0.4

Answer: A

Watch Video Solution

rad/s

rad/s

rad/s

49. A bend in a level road has a radius of 100 m

Find the maximum speed which a car turning

this bend may have without skidding if

https://dl.doubtnut.com/l/_ZITNtmth85m9
https://dl.doubtnut.com/l/_HAqX3eArNroy


coe�cient of friction between the tyres and

the road is 0 .8 S .

A. 20

B. 24

C. 28

D. 32

Answer: C

Watch Video Solution

m/s

m/s

m/s

m/s

https://dl.doubtnut.com/l/_HAqX3eArNroy


50. When the road is dry and the coe�cient of

friction is , the maximum speed of a car in a

circular path is 10 m/s. if the road becomes

wet and , what is the maximum speed

permitted?

A. 

B. 

C. 

D. 

Answer: D

μ

μ' =
μ

2

5ms− 1

10ms− 1

10√2ms− 1

5√2ms− 1

https://dl.doubtnut.com/l/_wqugkYxFpxJ5


Watch Video Solution

51. A car moves at speed of 36 km on a

level road. The coe�cient of friction between

the tyres and the road is 0.8 . The car

negotiates a curve of radius R. IF g=10 ,

then the car will skid (or slip) while

negotiating the curve if the value R is

A. 20 m

B. 12 m

C. 14 m

hr− 1

ms− 2

https://dl.doubtnut.com/l/_wqugkYxFpxJ5
https://dl.doubtnut.com/l/_hmnmcfWLffsp


D. 16 m

Answer: B

Watch Video Solution

52. On a dry road , the maximum permissible

speed of car in a circular path is 12 . IF

the road becomes wet, then the maximum

speed is . IF the coe�cient of

friction for dry road is , then that for the wet

road is

ms− 1

4√2ms− 1

μ

https://dl.doubtnut.com/l/_hmnmcfWLffsp
https://dl.doubtnut.com/l/_QWiLLNpgUf5d


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

μ
2

9

μ

3

2μ

3

μ
3

4

53. A crate of egg is located in the middle of

the �at bed of a pick up truck as the truck

negotiates an unbanked curve in the road. The

https://dl.doubtnut.com/l/_QWiLLNpgUf5d
https://dl.doubtnut.com/l/_7BASVObdP5bF


curve may be regarded as an arc of circle of

radius 35m. IF the coe�cient of friction

between the crate and the �at bed of the truck

is 0.6, the speed with which the truck should

turn so that the crate does not slide over the

bed is

A. 14.3

B. 10.3

C. 12.3

D. 15.3

Answer: A

m/s

m/s

m/s

m/s

https://dl.doubtnut.com/l/_7BASVObdP5bF


Watch Video Solution

54. The maximum frictional force between the

tyres of a car and the road is 0.5 mg. the car

negotiates a curve of radius 10 metre. The

velocity is

A. 10

B. 7

C. 4.9

D. 14.2

m
/

s

m/s

m/s

m/s

https://dl.doubtnut.com/l/_7BASVObdP5bF
https://dl.doubtnut.com/l/_zbNXAa7lvuGH


Answer: B

Watch Video Solution

55. A railway line is banked with an angle of

0.01 radians. The height of the outer rail over

inner rail, if the distance between the two rails

of 1.5m, will be

A. 0.025 m

B. 0.035 m

C. 0.015 m

https://dl.doubtnut.com/l/_zbNXAa7lvuGH
https://dl.doubtnut.com/l/_ZemxkXkSODFh


D. 0.045 m

Answer: C

Watch Video Solution

56. A train has to negotiate a curve of radius

400m. The speed of the train is 72 .

The horizontal distance is to be raised with

respect to the inner radius by h. IF distances

between rail is l=1 m, the value of h will be

(g=10 )

km/hour

m/s2

https://dl.doubtnut.com/l/_ZemxkXkSODFh
https://dl.doubtnut.com/l/_Gxqsvu9khPXF


A. 15 cm

B. 10cm

C. 5 cm

D. 2.5 cm

Answer: B

Watch Video Solution

57. If angle of banking is  (0.2) and

normal reaction is 2000 N then the weight of

the car is

sin− 1

https://dl.doubtnut.com/l/_Gxqsvu9khPXF
https://dl.doubtnut.com/l/_q9xkIn3quGMm


A. 1959.6 N

B. 2000.8N

C. 21000 N

D. 22000 N

Answer: A

Watch Video Solution

58. A bus is moving in a circular horizontal

track of radius 10 m with a constant speed 10

. A plumb bob is suspended from the roofm/s

https://dl.doubtnut.com/l/_q9xkIn3quGMm
https://dl.doubtnut.com/l/_0R0YHixvqbz3


of length 1.0m. The angle made by the rod

with the track is (take g=10 )

A. zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

m/s2

30∘

45∘

60∘

https://dl.doubtnut.com/l/_0R0YHixvqbz3


59. A road is 8 m wide. Its radius of curvature is

40 m. The outer edge is above the lower edge

by a distance of 1.2 m. This road is most suited

for a velocity of

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5.7ms− 1

8ms− 1

36.1ms− 1

9.7ms− 1

https://dl.doubtnut.com/l/_B2ZpY3SSluY9


Watch Video Solution

60. A road is 10 m wide. Its radius of curvature

is 50 m . The outer edge is above the lower

edge by a distance of 1.5 m . This road is most

suited for the velocity

A. 2.6

B. 4.6

C. 6.6

D. 8.6

m/s

m/s

m/s

m/s

https://dl.doubtnut.com/l/_B2ZpY3SSluY9
https://dl.doubtnut.com/l/_ur1HYGqm9jp2


Answer: D

Watch Video Solution

61. A circular road of radius 1000 m has

banking angle . IF the coe�cient of friction

is between tyre and road is 0.5, then the

maximum safe speed of a car having mass

2000 kg will be

A. 172

B. 124

45∘

m/s

m/s

https://dl.doubtnut.com/l/_ur1HYGqm9jp2
https://dl.doubtnut.com/l/_E4Txndkq4CQq


C. 99

D. 86

Answer: A

Watch Video Solution

m/s

m/s

62. While driving around curve of radius

17.32m, an engineer notes that a pendulam in

his car hangs at an angle of  to the

vertical. The speed of the car is

(approxiamately)

30∘

https://dl.doubtnut.com/l/_E4Txndkq4CQq
https://dl.doubtnut.com/l/_KfsdwwOmdY0F


A. 10

B. 15

C. 5

D. 6.7

Answer: A

Watch Video Solution

m/s

m/s

m/s

m/s

63. A boy on a cycle pedals around a circle of

20 metres radius at a speed of .

The combined mass of the boy and the cycle is

20metres /sec

https://dl.doubtnut.com/l/_KfsdwwOmdY0F
https://dl.doubtnut.com/l/_aa298usWM89G


90 kg . The angle that the cycle makes with the

vertical so that it may not fall is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(g = 9.8m/sec2)

60.25∘

63.90∘

26.12∘

30.00∘

https://dl.doubtnut.com/l/_aa298usWM89G
https://dl.doubtnut.com/l/_weNILY6x6637


64. For tra�c moving at 60  along a

circular track of radius 0.1 km, the correct

angle of banking is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

km/hour

tan− 1( )
602

0.1

tan− 1[ ]
(50/3)2

100 × 9.8

tan− 1[ ]
100 × 9.8

(50/3)2

tan− 1 √(60 × 0.1 × 9.8)

https://dl.doubtnut.com/l/_weNILY6x6637


65. A circular racing car track has a radius of

curvature of 500 m. The maximum speed of

the car is 180 . The angle of banking  is

(g=10 )

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

km/hr θ

m/s2

θ = tan− 1(0)

θ = tan− 1(0.5)

θ = tan− 1(0.3)

θ = tan− 1(0.1)

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


66. A cyclist with combined mass 80 kg going

around a curved road with a uniform speed

. He has to bend inward by an angle 

(0.50) with the verticle , then the

force of friction between road surface and

tyres will be 

A. 300 N

B. 400 N

20m/s

θ = tan− 1

(g = 10m/s2

https://dl.doubtnut.com/l/_tywFhAvpGEOW
https://dl.doubtnut.com/l/_l1eLReyMMI6G


C. 800 N

D. 250 N

Answer: B

Watch Video Solution

67. The maximum safe speed for which a

banked road is intended , is to be increased by

20%. IF the angle of banking is not changed ,

then the radius of curvature of the road

should be changed from the 30 m to

https://dl.doubtnut.com/l/_l1eLReyMMI6G
https://dl.doubtnut.com/l/_YASB0X20oe3t


A. 36.3m

B. 21.1m

C. 43.2m

D. 63.2m

Answer: C

Watch Video Solution

68. A cyclist going around a circular road of

radius 10 m is observed to be bending inward

 with vertical. Frictional force acting on the30∘

https://dl.doubtnut.com/l/_YASB0X20oe3t
https://dl.doubtnut.com/l/_vIDbM29YmQ88


cyclist is (Given:g=10 , mass of the cyclist

is 90 kg)

A. 532 N

B. 800N

C. 1559 N

D. 520 N

Answer: D

Watch Video Solution

m/s2

https://dl.doubtnut.com/l/_vIDbM29YmQ88


69. The maximum speed with which a vehicle

can negotiate a cuved road, which is banked at

the angle  is 54 . IF

the same road is �at and vehicle has to

negotiate the curve with same maximum

speed, the coe�cient of friction between the

road and tyres of the vehicle should be

A. 0.35

B. 0.24

C. 0.8

θ = tan− 1(0.24) km/hr

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


D. 0.5

Answer: B

Watch Video Solution

70. A mass of 10kg is whirled in a horizontal

circle by means of a string at an initial speed

of 5 r.p.m. Keeping the radius constant , the

tension in the string is quadrupled. The new

speed is nearly

A. 14 r.p.m

https://dl.doubtnut.com/l/_yXmCCPmqlNvM
https://dl.doubtnut.com/l/_7HCn6YEnQ25o


B. 10 r.p.m

C. 2.25 r.p.m

D. 7 r.p.m

Answer: B

Watch Video Solution

71. A simple pendulum of length 1 m the bob

performs circular motion in horizontal plane if

its string making an angle  with the60∘

https://dl.doubtnut.com/l/_7HCn6YEnQ25o
https://dl.doubtnut.com/l/_Xqttc9T7lZSq


verticle , then the period of rotation of the

bob will be 

A. 2s

B. 1.4s

C. 1.98s

D. 2.4s

Answer: B

Watch Video Solution

(g = 10m/s2

https://dl.doubtnut.com/l/_Xqttc9T7lZSq


72. The length of the string of a conical

pendulam is 10 m and it has a bob of mass 50

g. The angle that the string makes with the

vertical is . If the bob covers one

revolution is 3 s, then the corresponding

centripetal force acting on the bob will be

A. 10 N

B. 1 N

C. 100 N

D. 5 N

30∘

https://dl.doubtnut.com/l/_Wksg94UHUdpy


Answer: B

Watch Video Solution

73. In a conical pendulam, when the bob

moves in a horizontal circle of radius r with

uniform speed v, the string of length L

describes a cone of semivertical angle . The

tension in the string is given by

A. 

B. 

θ

T =
mgL

√L2 − r2

T =
(L2 − r2)

1 / 2

mgL

https://dl.doubtnut.com/l/_Wksg94UHUdpy
https://dl.doubtnut.com/l/_qNEkO9bBhfPF


C. 

D. 

Answer: A

Watch Video Solution

T =
mgL

(L2 − r2)

T =
mgL

(L2 − r2)2

74. An, aeroplane , �ying in the sky, suddenly

starts revolving in a vertical circle of radius 4

km. At the highest point of the circle , the pilot

experiences weightlessness. Its velocity at the

highest point will be

https://dl.doubtnut.com/l/_qNEkO9bBhfPF
https://dl.doubtnut.com/l/_n0oI8vIDs4Z9


A. 100

B. 200

C. 300

D. 400

Answer: B

Watch Video Solution

m/s

m/s

m/s

m/s

75. A hollow sphere has radius 6.4 m. Minimum

velocity required by a motor cyclist at bottom

to complete the circle will be.

https://dl.doubtnut.com/l/_n0oI8vIDs4Z9
https://dl.doubtnut.com/l/_bD0T7agCr7vc


A. 17.7

B. 10.2

C. 12.4

D. 16.0

Answer: A

Watch Video Solution

m/s

m/s

m/s

m/s

76. A bucket full of water is revolved in a

vertical circle of radius 4 m such that water

https://dl.doubtnut.com/l/_bD0T7agCr7vc
https://dl.doubtnut.com/l/_JIqITmuFWz3V


does not fall down. The time of one revolution

is

A. 10 second

B. 8 second

C. 4 second

D. 6 second

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_JIqITmuFWz3V


77. A particle of mass m is rotating by means

of a string in a vertical circle . The di�erence in

tension at the top and the bottom revolution

is

A. 6 mg

B. 4 mg

C. 2 mg

D. 3 mg

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_jFJXT5WNc8xM


Watch Video Solution

78. A 2 kg stone at the end of a string 1 m long

is whirled in a vertical circle at a constant

speed. The speed of the stone is  . The

tension in the string will be 52 N , when the

stone is

A. at the top of the circle

B. at the bottom of the circle

C. halfway down

4m/sec

https://dl.doubtnut.com/l/_jFJXT5WNc8xM
https://dl.doubtnut.com/l/_mH3zjzSKPMJZ


D. at any position other than that in (A),(B)

and ©

Answer: B

Watch Video Solution

79. A 40kg child sits on a swing supported by

two chains,each 3 m long. If the tension in

each chain at lowest point in 350 N, then the

child's speed at the lowest point is [Take g=10

]m/s2

https://dl.doubtnut.com/l/_mH3zjzSKPMJZ
https://dl.doubtnut.com/l/_L72oRdJkQxkG


A. 4.7

B. 3

C. 7.2

D. 9.1

Answer: A

Watch Video Solution

m/s

m/s

m/s

m/s

80. An aeroplane �ying in the sky with a

uniform speed of 200  moves in a vertical

circle of radius 400 m. The mass of the pilot is

m/s

https://dl.doubtnut.com/l/_L72oRdJkQxkG
https://dl.doubtnut.com/l/_sEItPU2RvsEA


70 kg. The force exerted by the pilot on the

seat at the highest point of the circle will be

[Take g=10 ]

A. 3000 N

B. 6300 N

C. 7700 N

D. 630 N

Answer: B

Watch Video Solution

m/s2

https://dl.doubtnut.com/l/_sEItPU2RvsEA
https://dl.doubtnut.com/l/_UQ63WFZJ2hMD


81. In the above problem, the force exerted by

the pilot on the seat at the lowest point of the

circle will be [Take g=10 ]

A. 4500 N

B. 6300 N

C. 7700 N

D. 770 N

Answer: C

Watch Video Solution

m/s2

https://dl.doubtnut.com/l/_UQ63WFZJ2hMD
https://dl.doubtnut.com/l/_J77CKSACKyJ5


82. A women weighing 600 N is sitting in a car

which is travelling at a constant speed on a

straight road. The car suddenly goes over a

humb in the road (humb may be regarded as

an arc of a circle of radius 12.1m) . If the women

experiences weightlessness, calculate the

speed of the car. [Take g=10 ]

A. 11

B. 8

C. 15

D. 5

m/s2

m/s

m/s

m/s

m/s

https://dl.doubtnut.com/l/_J77CKSACKyJ5


Answer: A

Watch Video Solution

83. A body of mass 1 kg is moving in a vertical

circular path of radius 1 m. The di�erence

between the kinetic energies at its highest

and lowest positions is [take g=10 ]

A. 20 J

B. 10J

C. 

m/s2

4√5J

https://dl.doubtnut.com/l/_J77CKSACKyJ5
https://dl.doubtnut.com/l/_XuVHdypY8jtZ


D. 

Answer: A

Watch Video Solution

10(√5 − 1)J

84. The maximum and minimum tension in the

string whirling in a circle of radius 2.5 m with

constant velocity are in the ratio  then its

velocity is

A. 

5: 3

√98m/s

https://dl.doubtnut.com/l/_XuVHdypY8jtZ
https://dl.doubtnut.com/l/_fwidAiGZUgJB


B. 

C. 

D. 

Answer: A

Watch Video Solution

7m/s

√490m/s

√4.9m/s

85. A student weighing 667N rides a steadily

rotating Ferris wheel (student sits upright). At

the highest point , the magnitude of the

normal force  on the student from the seat
→
N

https://dl.doubtnut.com/l/_fwidAiGZUgJB
https://dl.doubtnut.com/l/_RUtVyuXpP3ID


is 556 N. The magnitude of , if the wheel's

speed is doubled is

A. 223 N

B. 111 N

C. 444 N

D. 332 N

Answer: A

Watch Video Solution

→
N

https://dl.doubtnut.com/l/_RUtVyuXpP3ID


86. A body is allowed to slide down a

frictionless track from rest position at its top

under gravity. The track ends in a circular loop

of diameter . Then, the minimum height of

the inclined track (in terms of ) so that it

may complete successfully the loop is

A. 

B. 

C. 

D. 

D

D

h = D
5

2

h = D
3

2

h = D
5

4

h = 2D

https://dl.doubtnut.com/l/_n5MHO4S4ZuT8


Answer: C

Watch Video Solution

87. Assertion For looping a verticla loop of

radius, r the minimum velocity at lowest point

should be  Reason In this event the

velocityh at the highest point will be zero.

A. Assertion is true, Reason is true, Reason

is a correct explanation for Assertion

√5gr.

https://dl.doubtnut.com/l/_n5MHO4S4ZuT8
https://dl.doubtnut.com/l/_xZPx1K7TRmFn


B. Assertion is true, Reason is true, Reason

is not a correct explanation for Assertion

C. Assertion is true, Reason is false

D. Assertion is false, but Reason is true

Answer: C

Watch Video Solution

88. A �ywheel at rest is reached to an angular

velocity of 36  in 6 s with a constantrad/s

https://dl.doubtnut.com/l/_xZPx1K7TRmFn
https://dl.doubtnut.com/l/_YNUfinAj5ORj


angular accleration. The total angle turned

during this interval is

A. 216 rad

B. 144 rad

C. 108 rad

D. 72 rad

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_YNUfinAj5ORj


89. An engine requires 5 s to go from a speed

of 600 r.p.m to 1200 r.p.m. with constant

acceleration. How many revolutions does it

make in this period?

A. 

B. 750

C. 75

D. 7500

Answer: C

Watch Video Solution

7.50

https://dl.doubtnut.com/l/_FNZ2q0USUpSu


Watch Video Solution

90. A wheel of a vehicle is rotated to a uniform

angular acceleration about its axis. Initially its

angular velocity is zero. It rotates through an

angle  in the �rst 2 s and in the next 3 s, it

rotates through an additional angle . The

ratio of  is

A. 

B. 

C. 

θ1

θ2

θ2

θ1

4
21

21

4

4
25

https://dl.doubtnut.com/l/_FNZ2q0USUpSu
https://dl.doubtnut.com/l/_20WA74g3wO4H


D. 

Answer: B

Watch Video Solution

25

4

91. When a ceiling fan is switched o�, its

angular velocity reduces to 50% while it makes

36 rotations. How many more rotations will it

make before coming to rest?(Assume uniform

angular retardation)

A. 18

https://dl.doubtnut.com/l/_20WA74g3wO4H
https://dl.doubtnut.com/l/_GjyqEx9CtrQI


B. 12

C. 36

D. 48

Answer: B

Watch Video Solution

92. A particle moves along a circle if radius (20

//pi) m with constant tangential acceleration.

If the velocity of the particle is  at the80m/s

https://dl.doubtnut.com/l/_GjyqEx9CtrQI
https://dl.doubtnut.com/l/_4qMAe2rapGdQ


end of the second revolution after motion has

begun the tangential acceleration is .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

40πm/s2

40m/s2

640πm/s2

160πm/s2

https://dl.doubtnut.com/l/_4qMAe2rapGdQ


93. A stone of mass 1kg tied to a light

inextensible sstring of length  is

whirling in a circular path of radius  in

vertical plane. If the ratio of the maximum

tension in the string to the minimmum

tension in the string is 4 and if  is taken to be

 , the speed of the stone at the

highest point of the circle is.

A. 

B. 

C. 

L = 10m

L

g

10ms− 2

5√2m/s

20m/s

10m/s

https://dl.doubtnut.com/l/_fiqyH2u4pDoZ


Competitive Thinking

D. 

Answer: C

Watch Video Solution

10√3m/s

1. Which of the following statements is FALSE

for a paricle moving in a circle with a constant

angular sppeed?

https://dl.doubtnut.com/l/_fiqyH2u4pDoZ
https://dl.doubtnut.com/l/_rTte0W3i63cz


A. The velocity vector is tangent to the

circle.

B. The acceleration vector is tangent to the

circle

C. The acceleration vector points to the

centre of the circle

D. The velocity and acceleration vectors are

perpendicular to each other

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_rTte0W3i63cz


2. If  and  are the angular velocities of

the earth rotating about its own axis and the

hour hand of the clock respectively, then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ωE ωH

ωE = ωH

1

5

ωE = 2ωH

ωE = ωH

ωE = ωH

1

2

https://dl.doubtnut.com/l/_rTte0W3i63cz
https://dl.doubtnut.com/l/_pPgV9wzMXkId


3. A fan is making  revolutions per minute.

If after some time it makes  revolutions

per minute, then the increase in its angular

velocity is

A. 

B. 

C. 

D. 

600

1200

10πrad/s

20πrad/s

40πrad/s

60πrad/s

https://dl.doubtnut.com/l/_pPgV9wzMXkId
https://dl.doubtnut.com/l/_HJWknwUBS6wI


Answer: B

Watch Video Solution

4. Angular velocity of hour arm of a clock, in

, is

A. 

B. 

C. 

D. 

rad/s

π

43200

π

21600

π

30

π

1800

https://dl.doubtnut.com/l/_HJWknwUBS6wI
https://dl.doubtnut.com/l/_Mo8GwvSibRRT


Answer: B

Watch Video Solution

5. Angular speed of hour hand of a clock in

degree per second is

A. 

B. 

C. 

D. 

1

30

1

60

1

120

1

720

https://dl.doubtnut.com/l/_Mo8GwvSibRRT
https://dl.doubtnut.com/l/_h3SmmyI4zx6w


Answer: C

Watch Video Solution

6. The ratio of angular speed of a second-had

to the hour-hand of a watch is

A. 

B. 

C. 

D. 

3600: 1

720: 1

72: 1

60: 1

https://dl.doubtnut.com/l/_h3SmmyI4zx6w
https://dl.doubtnut.com/l/_Q91FQYhizf7H


Answer: B

Watch Video Solution

7. The di�erence between angular speed of

minute hand and second hand of a clock is

A. 

B. 

C. 

D. 

rad/s
59π

900

rad/s
59π

1800

rad/s
59π

2400

rad/s
59π

3600

https://dl.doubtnut.com/l/_Q91FQYhizf7H
https://dl.doubtnut.com/l/_IQH82V0Icgz0


Answer: B

Watch Video Solution

8. The relation between linear speed v, angular

speed  and angular acceleration  in circular

motion is

A. 

B. 

C. 

D. 

ω α

α =
aω

v

α =
av

ω

α =
vω

a

α =
ω

av

https://dl.doubtnut.com/l/_IQH82V0Icgz0
https://dl.doubtnut.com/l/_MbQApeCbzcSd


Answer: A

Watch Video Solution

9. The angle turned by a body undergoing

circular motion depends on time as

. Then the angular

acceleration of the body is

A. 

B. 

C. 

θ = θ0 + θ1t + θ2t
2

θ1

θ2

2θ1

https://dl.doubtnut.com/l/_MbQApeCbzcSd
https://dl.doubtnut.com/l/_RkUhBExW7wxC


D. 

Answer: D

Watch Video Solution

2θ2

10. If the body is moving in a circle of radius r

with a constant speed v , its angular velocity is

A. 

B. vr

C. 

v2 /r

v/r

https://dl.doubtnut.com/l/_RkUhBExW7wxC
https://dl.doubtnut.com/l/_aYHsF8kLZc58


D. 

Answer: C

Watch Video Solution

r/v

11. Two particles of mass M and m are moving

in a circle of radii R and r. if their time period

are the same, what will be the ratio of their

linear velocities?

A. MR:mr

https://dl.doubtnut.com/l/_aYHsF8kLZc58
https://dl.doubtnut.com/l/_QborKUWcTgYn


B. M:m

C. R:r

D. 0.042361111111111

Answer: C

Watch Video Solution

12. If the length of the second's hand in a stop

clock is 3 cm the angular velocity and linear

velocity of the tip is

https://dl.doubtnut.com/l/_QborKUWcTgYn
https://dl.doubtnut.com/l/_D1YLpiRl1M2x


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.2047rad/s, 0.0314m/s

0.2547rad/s, 0.314m/s

0.1472rad/s, 0.06314m/s

0.1047rad/s, 0.00314m/s

13. A wheel of diameter 20 cm is rotating 600

rpm. The linear velocity of particle at its rim is

https://dl.doubtnut.com/l/_D1YLpiRl1M2x
https://dl.doubtnut.com/l/_gau3l7sQ8QVo


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

6.28cm/s

62.8cm/s

0.628cm/s

628.4cm/s

14. The angular velocity of a wheel is

 . If the radius of the wheel is 0.5 m ,

then linear velocity of the wheel is

70rad/sec

https://dl.doubtnut.com/l/_gau3l7sQ8QVo
https://dl.doubtnut.com/l/_mLfKJVH6XHrd


A. 

B. 20

C. 35

D. 70

Answer: C

Watch Video Solution

10m/s

m/s

m/s

m/s

15. An athlete completes one round of a

circular track of radius 10 m in 40 s . The

distance covered by him in 2 min 20 s is

https://dl.doubtnut.com/l/_mLfKJVH6XHrd
https://dl.doubtnut.com/l/_oPkq0ptCuTDH


A. 70 m

B. 140 m

C. 110 m

D. 220 m

Answer: D

Watch Video Solution

16. The length of second's hand in watch is

. The change in Velocity of its tip in 15

seconds is

1cm

https://dl.doubtnut.com/l/_oPkq0ptCuTDH
https://dl.doubtnut.com/l/_sVjNzP6XHoz8


A. zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

cm/s
π

30√2

cm/s
π

30

cm/s
π√2

30

17. When a body moves with a constant speed

along a circle

https://dl.doubtnut.com/l/_sVjNzP6XHoz8
https://dl.doubtnut.com/l/_5iIYagGztsoo


A. its linear velocity remains constant

B. no force acts on it

C. no work is done on it

D. no acceleration is produced in it

Answer: C

Watch Video Solution

18. What is the angle between velocity vector

and acceleration vector in unitorm circular

motion ?

https://dl.doubtnut.com/l/_5iIYagGztsoo
https://dl.doubtnut.com/l/_B1OGbWk8g3ec


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

180∘

90∘

45∘

60∘

19. In uniform circular motion,

https://dl.doubtnut.com/l/_B1OGbWk8g3ec
https://dl.doubtnut.com/l/_ghaP1UVWdsUG


A. both the angular velocity and the

angular momentum vary

B. the angular velocity varies but the

angular momentum remains constant

C. both the angular velocity and the

angular momentum remains constant

D. the angular momentum varies but the

angular velocity remains constant

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ghaP1UVWdsUG


20. A sphere of mass m is tied to end of a

string of length l and rotated through the

other end along a horizontal circular path

with speed v . The work done in full horizontal

circle is

A. 0

B. 

C. 

D. 

( )2πr
mv2

l

mg(2πr)

( )(l)
mv2

r

https://dl.doubtnut.com/l/_ghaP1UVWdsUG
https://dl.doubtnut.com/l/_dwuEmEDWZ6RE


Answer: A

Watch Video Solution

21. If a particle moves with uniform speed its

tangntial acceleration will be

A. 

B. zero

C. 

D. in�nte

v2

r

rω2

https://dl.doubtnut.com/l/_dwuEmEDWZ6RE
https://dl.doubtnut.com/l/_v8cRspc8of4X


Answer: B

Watch Video Solution

22. A particle moves in a circular path with

decreasing speed . Choose the correct

statement.

A. Angular mometum remains constant

B. Acceleration  is towards the centre

C. Particle moves in a spiral path with

decreasing radius.

(
→
a )

https://dl.doubtnut.com/l/_v8cRspc8of4X
https://dl.doubtnut.com/l/_4dlIzLduUuY5


D. The direction of angular momentum

remains constant.

Answer: D

Watch Video Solution

23. A particel comes round a circle of radius 1

m once. The time taken by it its 10s. The

average velocity of motion is

A. 0.2πm/s

https://dl.doubtnut.com/l/_4dlIzLduUuY5
https://dl.doubtnut.com/l/_1osFDP6NuuGQ


B. 

C. 

D. zero

Answer: D

Watch Video Solution

2πm/s

2m/s

24. The tangential velocity of a particle making

p rotations along a circle of radius  in t

seconds is

π

https://dl.doubtnut.com/l/_1osFDP6NuuGQ
https://dl.doubtnut.com/l/_4GPH9rzBRxD0


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2πp

t2

2πp2

t

π2p

2t

2π2p

t

25. If KE of the particle of mass m performing

UCM in a circle of radius r is E. Find the

acceleration of the particle

https://dl.doubtnut.com/l/_4GPH9rzBRxD0
https://dl.doubtnut.com/l/_WVjm2rH1XElq


A. 

B. 

C. 2Emr

D. 

Answer: A

Watch Video Solution

2E
mr

( )
2

2E

mr

4E

mr

26. Assertion: IF a body moving in a circular

path has constant speed, then there is nor

foce acting on it. 

https://dl.doubtnut.com/l/_WVjm2rH1XElq
https://dl.doubtnut.com/l/_zugVDr4KW1h2


Reason: The direction of the velocity vector of

a body moving in a circular path is changing

A. Assertion is true, Reason is true, Reason

is a correct explanation for Assertion

B. Assertion is true, Reason is true, Reason

is not a correct explanation for Assertion

C. Assertion is true, Reason is false

D. Assertion is false, but Reason is true

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_zugVDr4KW1h2


27. The centripetal acceleration is given by

A. 

B. vr

C. 

D. 

Answer: A

Watch Video Solution

v2 /r

vr2

v/r

https://dl.doubtnut.com/l/_zugVDr4KW1h2
https://dl.doubtnut.com/l/_sth6PZAiof3M
https://dl.doubtnut.com/l/_iGFEDM8dNnwJ


28. Angle between radius vector and

centripetal acceleration is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

0c

πc

2πc

https://dl.doubtnut.com/l/_iGFEDM8dNnwJ


29. For a particle in uniform circular motion ,

the acceleration  at a point  on the

circle of radiu  is ( Here  is measured from

the  )

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a p(R, θ)

R θ

x − aξs

î + ĵ
v2

R

v2

R

− cos θî + sin θî
v2

R

v2

R

− sin θî + cos θĵ
v2

R

v2

R

− cos θî − sin θĵ
v2

R

v2

R

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


Watch Video Solution

30. Two cars of masses  and  are moving

in circles of raddii  and  respectively. Their

speeds are such that they make complete

circle in the same time t The ratio of their

centripetal acceleration is .

A. 

B. 

C. 

D. 

m1 m2

r1 r2

m1r1 :m2r2

m1 :m2

r1 : r2

1: 1

https://dl.doubtnut.com/l/_WOKKntZeFPin
https://dl.doubtnut.com/l/_nWgvs1nZGfyp


Answer: C

Watch Video Solution

31. A particle moves in a circle of radius 5 cm

with constant speed and time period .

The acceleration of the particle is

A. 

B. 

C. 

D. 

0.2πs

5m/s2

15m/s2

25m/s2

36m/s2

https://dl.doubtnut.com/l/_nWgvs1nZGfyp
https://dl.doubtnut.com/l/_7FfpGaaTb6iS


Answer: A

Watch Video Solution

32. If a cycle wheel of raduius 0.4m completes

one revolution in one second, then

acceleration of the cycle is

A. 

B. 

C. 

D. 

0.4πm/s2

0.8πm/s2

0.4π2m/s2

1.6π2m/s2

https://dl.doubtnut.com/l/_7FfpGaaTb6iS
https://dl.doubtnut.com/l/_vPKxsahYUFh8


Answer: D

Watch Video Solution

33. A particle moves in a circle of radius 25 cm

at two revolutions per sec. The acceleration of

the particle in  is:

A. 

B. 

C. 

D. 

m/s2

π2

8π2

4π2

2π2

https://dl.doubtnut.com/l/_vPKxsahYUFh8
https://dl.doubtnut.com/l/_lF6WvDB2yiyL


Answer: C

Watch Video Solution

34. Certain neutron stars are believed to be

rotating at about  . If such a star has

a radius of 20 km , the acceleration of an

object on the equator of the star will be

A. 

B. 

C. 

1rev/sec

20 × 108m/s2

8 × 105m/s2

120 × 105m/s2

https://dl.doubtnut.com/l/_lF6WvDB2yiyL
https://dl.doubtnut.com/l/_IUdPJeAXqS3F


D. 

Answer: B

Watch Video Solution

4 × 108m/s2

35. In a non - uniform circular motaion the

ratio of tangential to radial acceleration is

(where, r= radius of circle, v= speed of the

particle,  angular acceleration)

A. 

α =

α2r2

v

https://dl.doubtnut.com/l/_IUdPJeAXqS3F
https://dl.doubtnut.com/l/_i6B2UPZtn1cX


B. 

C. 

D. 

Answer: C

Watch Video Solution

α2r2

v2

αr2

v2

v2

r2α

36. A car is moving with speed  on a

circular path of radius 500 m . Its speed is

increasing at the rate of , , What is

the acceleration of the car

30m/sec

2m/sec2

https://dl.doubtnut.com/l/_i6B2UPZtn1cX
https://dl.doubtnut.com/l/_DhnAzfjorubD


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2m/s2

2.7m/s2

1.8m/s2

9.8m/s2

37. Centripetal force in velocity from can be

expressed as

https://dl.doubtnut.com/l/_DhnAzfjorubD
https://dl.doubtnut.com/l/_5DCaren3TmFR


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
F = −

mv2

r

→
F = −

→
F

mv2

r3

→
F = − mω2→

r

→
F = −

mv2→
r

→
r

38. One end of string of length  is connected

to a particle on mass  and the other end is

connected to a small peg on a smooth

l

m

https://dl.doubtnut.com/l/_5DCaren3TmFR
https://dl.doubtnut.com/l/_AUHNshtO8ZZy


horizontal table. If the particle moves in circle

with speed  the net force on the particle

(directed toward centre) will be (  reprents

the tension in the string):

A. 

B. 

C. 

D. Zero

Answer: A

Watch Video Solution

v

T

T

T +
mv2

l

T −
mv2

l

https://dl.doubtnut.com/l/_AUHNshtO8ZZy


39. A paticle of mass  is executing uniform

circular motion on a path of radius . If  is the

magnitude of its linear momentum, then the

radial force acting on the particle is

A. pmr

B. 

C. 

D. 

Answer: D

m

r p

rm

p

mp2

r

p2

rm

https://dl.doubtnut.com/l/_AUHNshtO8ZZy
https://dl.doubtnut.com/l/_I6s1ZPnLH9iV


Watch Video Solution

40. The magnitude of the centripetal force

acting on a body of mass m executing uniform

motion in a circle of radius r with speed v is

A. mvr

B. 

C. 

D. 

Answer: B

mv2 /r

v/r2m

v/rm

https://dl.doubtnut.com/l/_I6s1ZPnLH9iV
https://dl.doubtnut.com/l/_UO0lVow2NpEc


Watch Video Solution

41. Tension of a string is 6.4 N and load is

applied to it at its lower end of a string is 0.1

kg .If the length of string is 6 m , then its

angular velocity will be `

A. 

B. 

C. 

D. 

3rad/s

4rad/s

2rad/s

1rad/s

https://dl.doubtnut.com/l/_UO0lVow2NpEc
https://dl.doubtnut.com/l/_IAe6PSGqkwnV


Answer: A

Watch Video Solution

42. A cyclist turns around a curve at 15

miles/hour. If he turns at double the speed,

the tendency to overturn is

A. doubled

B. quadrupled

C. halved

D. unchanged

https://dl.doubtnut.com/l/_IAe6PSGqkwnV
https://dl.doubtnut.com/l/_0j9QbEfd6uZz


Answer: B

Watch Video Solution

43. A particle of mass  is moving in a plane

along a circular path of radius . Its angular

momentum about the axis of rotation is .

The centripetal force acting on the particle is.

A. 

B. 

C. 

m

r

L

L2 /mr2

L2 /mr3

L2 /mr

https://dl.doubtnut.com/l/_0j9QbEfd6uZz
https://dl.doubtnut.com/l/_nfe4xyyPtxF6


D. 

Answer: B

Watch Video Solution

L2 /r3

44. A string breaks if its tension exceeds 10

newtons . A stone of mass 250 gm tied to this

string of length 10 cm is rotated in a

horizontal circle. The maximum angular

velocity of rotation can be

A. 20rad/s

https://dl.doubtnut.com/l/_nfe4xyyPtxF6
https://dl.doubtnut.com/l/_2Lbik9gGKpGk


B. 

C. 

D. 

Answer: A

Watch Video Solution

40rad/s

100rad/s

200rad/s

45. Toy cart tied to the end of an unstretched

string of length a, when revolved moves in a

horizontal circle of radius 2a with a time

period T. Now the toy cart is speeded up until

https://dl.doubtnut.com/l/_2Lbik9gGKpGk
https://dl.doubtnut.com/l/_QszWuK1uM0bq


it moves in a horizontal circle of radius 3a with

a period T. If Hooke's law (F=kx) holds, then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T1 = T
2

√3

T1 = √ T
3

2

T1 = √ T
2

3

T1 = T
√3

2

https://dl.doubtnut.com/l/_QszWuK1uM0bq


46. A 500 kg car takes a round turn of radius

50 m with a velocity of 36 km/hr . The

centripetal force is

A. 250 N

B. 750 N

C. 1000 N

D. 1200 N

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_L5NM7PHJ0S7j


47. A  car is moving with a maximum

velocity of  across a circular track of

radius 30 m . The maximum force of friction

between the road and the car is

A. 1000 N

B. 706 N

C. 270 N

D. 200 N

Answer: C

Watch Video Solution

100kg

9m/s

https://dl.doubtnut.com/l/_wsFMkQTz3Nhu


48. A proton of mass  goes

round in a circular orbit of radius 0.10 m under

a centripetal force of . then the

frequency of revolution of the proton is about

A.  cycles per s

B.  cycles per s

C.  cycles per s

D.  cycles per s

1.6 × 10− 27kg

4 × 10− 13N

0.08 × 108

4 × 108

8 × 108

12 × 108

https://dl.doubtnut.com/l/_wsFMkQTz3Nhu
https://dl.doubtnut.com/l/_cLMgaZRRf0S6


Answer: A

Watch Video Solution

49. If the radius of curvature of the path of

two particles of same masses are in the ratio

, then in order to have same centripetal

force, their velocity, should be in the ratio of

A. 

B. 

C. 

1: 2

1: 4

4: 1

√2: 1

https://dl.doubtnut.com/l/_cLMgaZRRf0S6
https://dl.doubtnut.com/l/_yEmrNLYB4rME


D. 

Answer: D

Watch Video Solution

1: √2

50. When a disc is rotating with angular

velocity  , a particle situated at a distance of

4 cm just begins to slip . If the angular velocity

is doubled , at what distance will the particle

start to slip ?

A. 1cm

ω

https://dl.doubtnut.com/l/_yEmrNLYB4rME
https://dl.doubtnut.com/l/_JXAJSvRJTP3y


B. 4cm

C. 9cm

D. 16 cm

Answer: A

Watch Video Solution

51. A motor cycle driver doubles its velocity

when he is having a turn. The force exerted

outwardly will be

https://dl.doubtnut.com/l/_JXAJSvRJTP3y
https://dl.doubtnut.com/l/_ZiKgWQOEB1Yi


A. double

B. half

C. 4 times

D. times

Answer: C

Watch Video Solution

1

4

52. A long horizontal rod has a bead which can

slide along its length and initially placed at a

https://dl.doubtnut.com/l/_ZiKgWQOEB1Yi
https://dl.doubtnut.com/l/_sji1qKwuIe9i


 

distance L from one end A of the rod. The rod

is set in angular motion about A with constant

angular acceleration  if the coe�cient of

friction between the rod and the bead is ,

and gravity is neglected, then the time after

which the bead starts slipping is

A. 

α.

μ

√
μ

α

https://dl.doubtnut.com/l/_sji1qKwuIe9i


B. 

C. 

D. in�nitesimal

Answer: A

Watch Video Solution

μ

√α

1

√μα

53. On the centre of a frictionless table, a small

hole is made, through which a weightless

string of lenth 2l is inserted. On the two ends

of the strings, two balls of the same mass m

https://dl.doubtnut.com/l/_sji1qKwuIe9i
https://dl.doubtnut.com/l/_2zffpTwYanVv


are attached, Arrangement is made in such a

way that half of the string is on the table top

and half is hanging below. The ball on the

table top is made to move in a circular path

with a constant speed v, What is the

centripetal acceleration of the moving ball?

A. mvl

B. g

C. zero

D. 2mvl

Answer: B

https://dl.doubtnut.com/l/_2zffpTwYanVv


Watch Video Solution

54. The banking angle is independednt of

A. radius of the path

B. mass of the vehicle

C. acceleration due to gravity

D. maximum velocity of the vehicle around

the curved path

Answer: B

https://dl.doubtnut.com/l/_2zffpTwYanVv
https://dl.doubtnut.com/l/_JNN6ogMVcpXV


Watch Video Solution

55. A car sometimes overturns while taking a

turn. When it overturns, it is

A. the inner wheel which leaves the ground

�rst

B. the outer wheel which leaves the ground

�rst

C. both the wheels whicl leave the ground

simultaneously

https://dl.doubtnut.com/l/_JNN6ogMVcpXV
https://dl.doubtnut.com/l/_ikOZMEtwOR38


D. either wheel leaves the ground �rst

Answer: A

Watch Video Solution

56. A cyclist taking turn bends inwards while a

car passenger taking same turn is thrown

outwards. The reason is

A. Car is heavier than cycle

https://dl.doubtnut.com/l/_ikOZMEtwOR38
https://dl.doubtnut.com/l/_nIqU5rMftEFt


B. Car has four wheels while cycle has only

two

C. Di�erence in the speeds of the two

D. Cyclist has to counteract the centrifugal

force while in the case of car, only the

passenger is thrown by this force.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_nIqU5rMftEFt


57. A train is moving towards north. At one

place it turn towards north -east. Here, we

observe that:

A. the radius of curvature of outer rail will

be greater than that of the inner rail

B. the radius of the inner rail will be

greater than that of the outer rail

C. the radius of curvature of one of the

rails will be greater

https://dl.doubtnut.com/l/_Ad7qbF5f6Ji7


D. the radius of curvature of the outer and

inner rails will be the same.

Answer: A

Watch Video Solution

58. A car is travelling on a circular banked

road. The centripetal accelerations of a car is

provided by

A. normal reaction

https://dl.doubtnut.com/l/_Ad7qbF5f6Ji7
https://dl.doubtnut.com/l/_Zx0bVslVbeL8


B. weight of a car

C. horizontal component of normal

reaction

D. vertical component of normal reaction

Answer: C

Watch Video Solution

59. A car is negotiating a curved road of radius

R. The road is banked at angle . The

coe�ceint of friction between the tyres of the

θ

https://dl.doubtnut.com/l/_Zx0bVslVbeL8
https://dl.doubtnut.com/l/_Tt6OoOvoTqFv


car and the road is . The maximum safe

velocity on this road is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

μs

√
gμs + tan θ

R1 − μs tan θ

√
gμs + tan θ

R21 − μs tan θ

√gR2 us + tan θ

1 − μs tan θ

√gR
us + tan θ

1 − μs tan θ

https://dl.doubtnut.com/l/_Tt6OoOvoTqFv


60. A body is moving in a circular orbit with

static friction 0.2. If radius through which the

body revolves is 100 m and g=9.8 , then

maximum speed with which body revolved in

A. 14

B. 19

C. 11

D. 13

Answer: A

Watch Video Solution

m/s2

m/s

m/s

m/s

m/s

https://dl.doubtnut.com/l/_vLOEv5dWaTml


Watch Video Solution

61. What would be the maximum speed of a

car on a road turn of radius 30 m, if the

coe�cient of fraction between the types and

the road is 0.4 ?

A. 10.84

B. 9.84

C. 8.84

D. 6.84

m/s2

m/s

m/s

m/s

https://dl.doubtnut.com/l/_vLOEv5dWaTml
https://dl.doubtnut.com/l/_sstKfWYHmhp0


Answer: A

Watch Video Solution

62. A car is moving at a speed of 60

traversing a circular road track of radius 60,m.

The minumum coe�cient of friction to prevent

the skidding of the car is (g=10 )

A. 

B. 

C. 

km/h

m/s2

25/54

21/54

15/44

https://dl.doubtnut.com/l/_sstKfWYHmhp0
https://dl.doubtnut.com/l/_h9tmru2qGx2j


D. 

Answer: A

Watch Video Solution

21/44

63. A cyclist on the ground goes round a

ciruclar path of circumference 34.3 m in 

second. The angle made by him, with the

vertical, will be:-

A. 

√22

42∘

https://dl.doubtnut.com/l/_h9tmru2qGx2j
https://dl.doubtnut.com/l/_SLBiMcVtcemz


B. 

C. 

D. 

Answer: D

Watch Video Solution

43∘

44∘

45∘

64. An aircraft executes a horizontal loop with

a speed of 150 m/s with its, wings banked at

an angle of . The radius of the loop is 12∘

(g = 10m/s2)

https://dl.doubtnut.com/l/_SLBiMcVtcemz
https://dl.doubtnut.com/l/_2O1Lbo4heRG0


A. 10.6 km

B. 9.6 km

C. 7.4 km

D. 5.8 km

Answer: A

Watch Video Solution

65. A car of mass  negotiates a banked

curve of radius  on a �ctionless road. If

1000kg

90m

https://dl.doubtnut.com/l/_2O1Lbo4heRG0
https://dl.doubtnut.com/l/_8x01OV3styR3


the banking angle is  the speed of the car

is:

A. 20

B. 30

C. 5

D. 10

Answer: B

Watch Video Solution

45∘

ms− 1

ms− 1

ms− 1

ms− 1

https://dl.doubtnut.com/l/_8x01OV3styR3


66. Radius of the curved road on national

highway is r. Width of the road is l. The outer

edge of the road is raised by h with respect to

the inner edge so that a car with velocity v can

pass safely over it. The value of h is

A. 

B. 

C. 

D. 

Answer: C

v2r

g

v2l

r

v2l

rg

v2

g

https://dl.doubtnut.com/l/_lRS9YGxap0xg


Watch Video Solution

67. A person with his hands in his pockets is

skating on ice at the velocity of  and

describes a circle of radius 50 m . What is his

inclination with vertical

A. 

B. 

C. 

D. 

10m/s

tan− 1( )
1

10

tan− 1( )
3

5

tan− 1(1)

tan− 1( )
1

5

https://dl.doubtnut.com/l/_lRS9YGxap0xg
https://dl.doubtnut.com/l/_FvBIyteqmut3


Answer: D

Watch Video Solution

68. A particle describes a horizontal circle in a

conical funne whoses inner surface is smooth

with speed of  . What is the height of

the plane of circle from vertex the funnel?

A. 0.25 cm

B. 2cm

C. 4 cm

0.5m/s

https://dl.doubtnut.com/l/_FvBIyteqmut3
https://dl.doubtnut.com/l/_ZVZQNNgp9e01


D. 2.5 cm

Answer: D

Watch Video Solution

69. For a particle moving in a vertical circle, the

total energy at di�erent postions along the

path

A. is conserved

B. increases

https://dl.doubtnut.com/l/_ZVZQNNgp9e01
https://dl.doubtnut.com/l/_bXRekhM50WiZ


C. decreases

D. may increase or decrease

Answer: A

Watch Video Solution

70. A heavy mass is attached to a thin wire and

is whirled in a vertical circle. The wire is most

likely to break

https://dl.doubtnut.com/l/_bXRekhM50WiZ
https://dl.doubtnut.com/l/_cdEIgRetoxzW


A. when the mass is at the highest point of

the circle

B. when the mass is at the lowest point of

the circle

C. when the wire is horizontal

D. at an angle of  from the

upward vertical.

Answer: B

Watch Video Solution

cos − 1(1/3)

https://dl.doubtnut.com/l/_cdEIgRetoxzW
https://dl.doubtnut.com/l/_cmTxkz1KxO6S


71. A body of mass m hangs at one end of a

string of length l , the other end of which is

�xed. It is given a horizontal velocity so that

the string would just reach where it makes an

angle of  with the vertical. The tension in

the string at mean position is

A. 2mg

B. mg

C. 3mg

D. 

60∘

√3mg

https://dl.doubtnut.com/l/_cmTxkz1KxO6S


Answer: A

Watch Video Solution

72. A simple pendulum of length I and mass

(bob) m is suspended vertically. The string

makes an angle  with the vertical. The

restoring force acting on the pendulum is

A. 

B. 

C. 

θ

mv2 /L

mg cos θ + mv2 /L

mg cos θ − mv2 /L

https://dl.doubtnut.com/l/_cmTxkz1KxO6S
https://dl.doubtnut.com/l/_jsM5YdQ6SkNU


D. 

Answer: B

Watch Video Solution

mg cos θ

73. A simple pendulum oscillates in a verticle

plane. When it passes through the

bottommost point, the tension in the string is

3 times the weight of the pendulum bob. What

is the maximum displacement of the

https://dl.doubtnut.com/l/_jsM5YdQ6SkNU
https://dl.doubtnut.com/l/_Z3OzLTzdRN9Q


pendulum of the string with respect to the

vertical

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

30∘

45∘

60∘

90∘

https://dl.doubtnut.com/l/_Z3OzLTzdRN9Q


74. A simple pendulum of mass m and length l

stands in equilibrium in vertical position .The

maximum horizontal velocity that should be

given to the bob at the bottom so that it

completes on revolution is

A. 

B. 

C. 

D. 

Answer: D

√lg

√2lg

√3lg

√5lg

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


Watch Video Solution

75. What is the minimum velocity with which a

body of mass m must enter a vertical loop of

radius R so that it can complete the loop?

A. 

B. 

C. 

D. 

Answer: B

√3gR

√5gR

√gR

√2gR

https://dl.doubtnut.com/l/_tzTsBteNykzd
https://dl.doubtnut.com/l/_PH06mg3gLDpx


Watch Video Solution

76. The force acting on the electron in a

hydrogen atom depends on the principal

quantum number as

A. 

B. 

C. 

D. 

Answer: D

F ∝ n4

F ∝ n2

F ∝
1

n2

F ∝
1

n4

https://dl.doubtnut.com/l/_PH06mg3gLDpx
https://dl.doubtnut.com/l/_HgNWdmgVQmd2


Watch Video Solution

77. A particle is moving in a vertical circle with

constant speed. The tansions in the string

when passing through two positions at angles

 and  from vertical (lowest position)

are  and  respectively. Then

A. 

B. 

C. 

30∘ 60∘

T1 T2

T1 = T2

T2 > T1

T1 > T2

https://dl.doubtnut.com/l/_HgNWdmgVQmd2
https://dl.doubtnut.com/l/_t0jKelaPrrKF


D. tension in the string always remains the

same

Answer: C

Watch Video Solution

78. A stone of mass  is tied to a string and is

moved in a vertical circle of radius  making 

revolution per minute. The total tension in the

string when the stone is its lowest point is.

m

r n

https://dl.doubtnut.com/l/_t0jKelaPrrKF
https://dl.doubtnut.com/l/_uqSpDIETS1dC


A. mg

B. 

C. 

D. 

Answer: D

Watch Video Solution

m(g + πnr2)

m(g + πnr)

m(g + )
π2n2r

900

79. A bucket full of water is revolved in vertical

circle of radius 2 m . What should be the

https://dl.doubtnut.com/l/_uqSpDIETS1dC
https://dl.doubtnut.com/l/_NeqBXX0cM6Ce


maximum time-period of revolution so that

the water doesn't fall o� the bucket

A. 1 s

B. 2 s

C. 3 s

D. 4 s

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_NeqBXX0cM6Ce


80. A cane �lled with water is revolved in a

vertical circle of radius 4 m and water just

does not fall down. The time period of

revolution will be –

A. 2 s

B. 4 s

C. 6 s

D. 8 s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Z4R2DdoHpoAq


Watch Video Solution

81. A bucket tied at the end of a  long

string is whirled in a verticle circle with

constant speed. What should be the minimum

speed so that the water from the bucket does

not spill, when the bucket is at the highest

position 

A. 4

B. 6.25

C. 16

1.6m

(Takeg = 10m/s2)

m/s

m/s

m/s

https://dl.doubtnut.com/l/_Z4R2DdoHpoAq
https://dl.doubtnut.com/l/_6kEcjXC2zQfK


D. None of the above

Answer: A

Watch Video Solution

82. A body crosses the topmost point of a

vertical circle with a critical speed. Its

centripetal acceleration, when the string is

horizontal will be

A. 6 g

https://dl.doubtnut.com/l/_6kEcjXC2zQfK
https://dl.doubtnut.com/l/_5uf4OJTqj8GP


B. 3 g

C. 2 g

D. g

Answer: B

Watch Video Solution

83. A mass attached to one end of a string

crosses top - most point on a vertical circle

with critical speed. Its centripetal acceleration

https://dl.doubtnut.com/l/_5uf4OJTqj8GP
https://dl.doubtnut.com/l/_MhaUGyTivLmG


when string becomes horizontal will be 

(where, g=gravitational acceleration)

A. g

B. 3g

C. 4 g

D. 6 g

Answer: B

Watch Video Solution

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


84. A weightless thread can support tension

up to  particle of mass  is tied to

it and is revolved in a circle of radius  in a

verticle plane. If , then the

maximum angular velocity of the stone will be

A. 5

B. 

C. 

D. 

Answer: A

30N. A 0.5kg

2m

g = 10m/s2

rad/s

√30rad/s

√60rad/s

10rad/s

https://dl.doubtnut.com/l/_xgakMvr6bQun


Watch Video Solution

85. A weightless thread can bear tension upto

 wt A stone of mass  is tied to it and

revolves in a verticle circle of radius  What

will be the maximum angular velocity of the

stone if  .

A. 

B. 

C. 

3.7kg 500g

4m

g = 10m/s2

4rad/s

16rad/s

√21rad/s

https://dl.doubtnut.com/l/_xgakMvr6bQun
https://dl.doubtnut.com/l/_7esWMjEjrPoM


D. 

Answer: A

Watch Video Solution

2rad/s

86. A mass of 5 kg is tied to a string of length

1.0 m and is rotated in vertical circle with a

uniform speed of  . The tension in the

string will be 130 N when the mass is at (g= 10

)

A. highest point

4m/s

m/s2

https://dl.doubtnut.com/l/_7esWMjEjrPoM
https://dl.doubtnut.com/l/_M4hboM5L4yoF


B. mid way

C. bottom

D. cannot be justi�ed

Answer: C

Watch Video Solution

87. In vertical circular motion, the ratio of

kinetic energy of a particle at highest point to

that at lowest point is

https://dl.doubtnut.com/l/_M4hboM5L4yoF
https://dl.doubtnut.com/l/_sPJTL6lU5Fjr


A. 5

B. 2

C. 0.5

D. 0.2

Answer: D

Watch Video Solution

88. A particle of mass M is moving in a

horizontal circle of radius R with uniform

https://dl.doubtnut.com/l/_sPJTL6lU5Fjr
https://dl.doubtnut.com/l/_Tj3cTCDBX6Nk


speed v. When the particle moves from one

point to a diametrically opposite point , its

A. momentum does not change

B. momentum changes by 2 Mv

C. Kinectic energy changes by 

D. Kinectic energy changes by 

Answer: B

Watch Video Solution

Mv2

4

Mv2

https://dl.doubtnut.com/l/_Tj3cTCDBX6Nk


89. A particle of mass m is moving in a circular

path of constant radius r such that its

centripetal acceleration  is varying with time

t as , where k is a constant. The

power delivered to the particle by the forces

acting on it is :

A. 

B. 

C. 

D. 

ac

ac = k2rt2

m2K2r2t2

mK2r2t

mK2rt2

mKr2t

https://dl.doubtnut.com/l/_7w6DJKgU9LIc


Answer: B

Watch Video Solution

90. A particle with charge Q coulomb, tied at

the end of an inextensible string of length R

metre, revolves in a vertical plane. At the

centre of the circular trajectory, there is a �xed

charge of magnitude Q coulomb . The mass of

the moving charge M is such that

. If at the highest position of

the particle, the tension of the string just

Mg =
Q2

4πɛ0R
2

https://dl.doubtnut.com/l/_7w6DJKgU9LIc
https://dl.doubtnut.com/l/_lbacksCCAmKZ


vanishes, the horizontal velocity at the lowest

point has to be

A. 0

B. 

C. 

D. 

Answer: B

Watch Video Solution

2√gR

√2gR

√5gR

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


91. A simple pendulam of length L carriers a

bob of mass m. When the bob is at its lowest

position, it is given the minimum horizontal

speed necessary for it to move in a vertical

circle about the point of suspension. When

the string is horizontal the net force on the

bob is

A. 

B. 

C. 4 mg

√10mg

√5mg

https://dl.doubtnut.com/l/_NJMFnIGLCk68


D. 1 mg

Answer: A

Watch Video Solution

92. If a particle of mass m is moving in a

horizontal circle of radius r with a centripetal

force  , the total energy is

A. 

B. 

( − 1/r2)

−
k

2r

−
k

r

https://dl.doubtnut.com/l/_NJMFnIGLCk68
https://dl.doubtnut.com/l/_i28DEwHsUFsa


C. 

D. 

Answer: A

Watch Video Solution

−
2k
r

−
4k
r

93. A particle moves along a circle of radius'r'

with constant tangential acceleration. If the

velocity of the particle is 'v' at the end of

second revolution , after the revolution has

started then the tangential accleration is

https://dl.doubtnut.com/l/_i28DEwHsUFsa
https://dl.doubtnut.com/l/_FmHfasnqaL1V


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v2

8πr

v2

6πr

v2

4πr

v2

2πr

94. A particle of mass 10 g moves along a circle

of radius  cm with a constant tangential

acceleration. What is the magnitude of this

6.4

https://dl.doubtnut.com/l/_FmHfasnqaL1V
https://dl.doubtnut.com/l/_oGmozvqRgGxu


acceleration. What is the magnitude of this

acceleration, if the kinetic energy of the

particle becomes equal to J by the

end of the second revolution after the

beginning of the motion?

A. 

B. 

C. 

D. 

Answer: C

8 × 10− 4

0.18m/s2

0.2m/s2

0.1m/s2

0.15m/s2

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


Watch Video Solution

95. Two stone of masses  are

whirled in horizontal circles, the heavier one in

a radius  and the lighter one in radius .

The tangential speed of lighter stone is 

times that of the value of heavier stone when

the experience same centripetal forces. the

value of  is

A. 1

B. 2

m and 2m

r/2 r

n

n

https://dl.doubtnut.com/l/_oGmozvqRgGxu
https://dl.doubtnut.com/l/_UrP3yfo5Oyin


C. 3

D. 4

Answer: B

Watch Video Solution

96. A body of mass 1 kg tied to one end of

string is revolved in a horizontal circle of

radius 0.1 m with a speed of  ,

assuming the e�ect of gravity is negligible,

3revolution/sec

https://dl.doubtnut.com/l/_UrP3yfo5Oyin
https://dl.doubtnut.com/l/_YHBCLBIOF5YT


then linear velocity, acceleration and tension

in the string will be

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

1.88m/s, 35.5m/s2, 35.5N

2.88m/s, 45.5m/s2, 45.5N

3.88m/s, 55.5m/s2, 4 = 55.5N

https://dl.doubtnut.com/l/_YHBCLBIOF5YT


97. A particle moves in a circle of radius 5 cm

with constant speed and time period .

The acceleration of the particle is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.2πs

15m/s2

25m/s2

36m/s2

5m/s2

https://dl.doubtnut.com/l/_rcFSjPTWqE3b


98. A uniform circular disc of radius 50 cm at

rest is free to turn about an axis which is

perpendicular to its plane and passes through

its centre. It is subjected to a torque which

produces a constant angular acceleration of 2

rad . Its net acceleration in  at the

end of 2 s is approximately

A. 

B. 

C. 

s− 1 ms− 2

6.0

3.0

8.0

https://dl.doubtnut.com/l/_fxWJo5feZQoZ


D. 

Answer: C

Watch Video Solution

7.0

99. A particle is moving with a uniform speed

in a circular orbit of radius R in a central force

inversely proportional to the  power of R. If

the period of rotation of the particle is T, then

:

A. 

nth

T ∝ R ( n+ 1 ) / 2

https://dl.doubtnut.com/l/_fxWJo5feZQoZ
https://dl.doubtnut.com/l/_BaCdPM03ImDo


B. 

C.  for any n (D)

D. 

Answer: A

Watch Video Solution

T ∝ Rn/ 2

T ∝ R3 / 2

T ∝ R + 1n

2

100. A particle is moving in a circular path of

radius a under the action of an attractive

potential . Its total energy is :U = −
k

2r2

https://dl.doubtnut.com/l/_BaCdPM03ImDo
https://dl.doubtnut.com/l/_CsVa2OmR166k


A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

−
3

2
k

a2

−
k

4a2

k

2a2

101. A point object moves along an arc of a

circle or radius'R' . Its velocity depends upon

the distance covered 'S' as V = K√S

https://dl.doubtnut.com/l/_CsVa2OmR166k
https://dl.doubtnut.com/l/_QibFO2Z5NrKa


Where'K' is a constant. IF  is the angle

between the total acceleration and tangential

accleration , then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ

tan θ = √
S

R

tan θ = √
S

2R

tan θ =
S

2R

tan θ =
2S

R

https://dl.doubtnut.com/l/_QibFO2Z5NrKa
https://dl.doubtnut.com/l/_YWACtHGk7Rp2


102. A wheel of circumference C is at rest on

the ground. When the wheel rolls forward

through half a revolution, then the

displacement of initial point of contact will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

C√ +
1

π2

1

4

C

2

π√C 2 + 4

C√ +
1

π

1

2

https://dl.doubtnut.com/l/_YWACtHGk7Rp2


Evaluation Test

1. In children's park there was a slide to be

made by contract. By mistake, the person who

had taken the contract made the coe�cient of

friction of the slide as high as . Now, the

fun is that the child expecting to slide down

the incline will stop somewhere in between.

Find the angle  with the horizontal at which

he will stop on the incline.(Assume negligible

frictional losses)

1/3

θ

https://dl.doubtnut.com/l/_YWACtHGk7Rp2
https://dl.doubtnut.com/l/_TfWtbtJYYivI


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

45∘

37∘

53∘

60∘

2. A particle moving parallel to x-axis as shown

in �g. such that at all instant the y-axis

component of its position vector is constant

https://dl.doubtnut.com/l/_TfWtbtJYYivI
https://dl.doubtnut.com/l/_IhFdmJOinFot


and is equal to 'b'. Find the angular velocity of

the particle about the origin when its radius

vector makes angle  from the axis. 

A. 

B. 

C. 

D. vb

θ

sin2 θ
v

b

v

b

sin θ
v

b

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


Answer: A

Watch Video Solution

3. A wire which is bent in the shape of a curve

given by, . A bead of mass m is

located at point P(x,y). If the wire is smooth,

�nd  with which wire needs to be rotated for

bead to be static.

A. 

B. 

y = a3x4

ω

a√x3g

2a√x3g

https://dl.doubtnut.com/l/_IhFdmJOinFot
https://dl.doubtnut.com/l/_oYvRcAMOCITP


C. 

D. 

Answer: C

Watch Video Solution

2x√a3g

x√a3g

4. A bullet is moving horizontally with certain

velocity. It pierces two paper discs rotating

coaxially with angular speed  separated by a

distance l. IF the hole made by bullet on

ω

https://dl.doubtnut.com/l/_oYvRcAMOCITP
https://dl.doubtnut.com/l/_MivHHbbCacVo


second disc is shifted by an angle  with

respect to the �rst, �nd velocity of bullet.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

ωl

lθ

ω

ω
l

θ

ωl(θ)2

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


5. The metro which has been recently

inroduced in Mumbai, encounters a sharp turn

between Andheri and Chakala. To avoid any

derailing issues, the authorities thought of

banking the rails.The turn is of a radius of 400

m and the maximum speed attained by

Mumbai Metro is 72 . IF the distance

between the rails is 1 m then through what

height should the outer rail be raised?

A. 2.5 cm

B. 0.5 cm

km/hr

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


C. 10 cm

D. 15 cm

Answer: C

Watch Video Solution

6. A clown is exhibiting a magic trick on the

streets wherein he rotates a bucket in a

vertical plane without allowing the water in it

to spill out. Here, clearly the clown uses

https://dl.doubtnut.com/l/_MdNKDqBOLKcq
https://dl.doubtnut.com/l/_6P5tEMDyMlMh


centrifugal force to balance the weight of

water . This will be possible, when

A. the bucket has r.p.m. 

B. the bucket has maximum speed= 

C. the bucket has r.p.m.

D. the bucket has r.p.m

Answer: C

Watch Video Solution

= √
400

π2R

√2gR

= √
900g

π2R

= √
3600g

π2R

https://dl.doubtnut.com/l/_6P5tEMDyMlMh


7. The graphs below show angular velocity as a

function of . In which one of these is the

magnitude of angular velocity constantly

decreasing with time?

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

θ

https://dl.doubtnut.com/l/_IrCTzJoT4F3I


View Text Solution

8. For a particle moving in a circle,

A. the resultant force on the particle must

be towards the centre

B. the cross product of tangential

acceleration and angular velocity will be

zero

C. direction of angular acceleration and

angular velocity must be same

https://dl.doubtnut.com/l/_IrCTzJoT4F3I
https://dl.doubtnut.com/l/_o5tBUhswWdgV


D. the resultant force must be away from

the centre

Answer: A

Watch Video Solution

9. A chain of mass m and radius R placed on a

smooth table is revolving with a speed v about

a vertical axis coinciding with the symmetry

axis of the chain. Find the tension in the chain.

https://dl.doubtnut.com/l/_o5tBUhswWdgV
https://dl.doubtnut.com/l/_tXjzan5zCSmY


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Mv2

2R

Mv2

R

Mv2

2πR

3Mv2

2R

10. A ball suspended by a thread swing in a

vertical plane that its acceleration values in

the lowest possition and the extreme

https://dl.doubtnut.com/l/_tXjzan5zCSmY
https://dl.doubtnut.com/l/_prsrcdfEJc2e


postition are equal . Find the thread

de�ection angle in the extreme possition.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

53∘

37∘

45∘

47∘

https://dl.doubtnut.com/l/_prsrcdfEJc2e


11. A swing moving in a children's garden is

observed to move with an angular velocity

given by, . What will be

the angle between angular acceleration and

angular velocity at t=1 s given that a=b=1 unit?

A. 

B. 

C. 

D. 

Answer: A

ω − a(t2) î + b(e− 1) ĵ

20∘

36∘

15∘

9∘

https://dl.doubtnut.com/l/_krs1Xwmy3h9Y


Watch Video Solution

https://dl.doubtnut.com/l/_krs1Xwmy3h9Y

