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PHYSICS

BOOKS - TARGET PHYSICS (HINGLISH)

ROTATIONAL MOTION

1. The centre of mass of rigid body cannot lie

A.inside the body always
B. outside the body always.

C. always on its surface


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_sXEIiP14qCZa

D. at two points.

Answer: D

o Watch Video Solution

2. Select the WRONG statement.

The location of centre of mass of a system of particles

A. depends on the masses of particles.

B. depends on the relative positions of the particles.

C. depends on the reference frame used to locate it.

D. does not depend on the reference frame used.

Answer: C



https://dl.doubtnut.com/l/_sXEIiP14qCZa
https://dl.doubtnut.com/l/_eYci7SV4r7oC

[ W Watch Video Solution ]

3. In rotational motion of a rigid body, all particles move

with

A. same linear and angular velocity.

B. same linear velocity and different angular velocities.

C. different limear velocities and same angular velocity.

D. different linear and angular velocities.

Answer: C

° Watch Video Solution

4. A couple produces.


https://dl.doubtnut.com/l/_eYci7SV4r7oC
https://dl.doubtnut.com/l/_KtqlszAhkMTW
https://dl.doubtnut.com/l/_HJrytroBCA9c

A. linear motion.

B. rotational motion.

C. both linear as well as rotational motion

D. circular motion.

Answer: B

° Watch Video Solution

5. Choose the CORRECT statement out of the following.

A. The moment of inertia of a body is a vector.
B.The dimensions of moment of inertia

[M'LT .

are


https://dl.doubtnut.com/l/_HJrytroBCA9c
https://dl.doubtnut.com/l/_9HaZwHAgs75j

C. Moment of inertia plays the same role in rotational

motion as mass does in translational motion.

D. Moment of inertia of a body does not depend on its

dimensions.

Answer: C

° Watch Video Solution

6. Select the WRONG statement.

A. The moment of inertia is the torque acting per unit
angular acceleration.

B. The S.L unit of moment of inertia is k'gm2.


https://dl.doubtnut.com/l/_9HaZwHAgs75j
https://dl.doubtnut.com/l/_rycjoKARXlBt

C. The dimensions of moment of inertia are [MleTO].

D. The moment of inertia for a given body is a constant.

Answer: D

° Watch Video Solution

7. If the position of axis of rotation of a body is changed,

then a physical quantity changes which is

A. Torque

B. Moment of inertia

C. Momentum

D. Force


https://dl.doubtnut.com/l/_rycjoKARXlBt
https://dl.doubtnut.com/l/_JHutBupG31nG

Answer: B

o Watch Video Solution

8. If a mass shifts towards the axis of rotation, its M.l. will

A. decrease,

B. increase.

C. remain unchanged.

D. first increases then decreases.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_JHutBupG31nG
https://dl.doubtnut.com/l/_wVOtAuMDvxtp

9. The mass of a flywheel is concentrated at its rim

A. to decrease moment of inertia.

B. to obtain equilibrium.

C.to increase moment of inertia.

D. to obtain strong wheel.

Answer: C

o Watch Video Solution

10. directionless? Which of the following quantities is/are

A. Moment of momentum

B. Moment of force


https://dl.doubtnut.com/l/_MUH3tJ0Frbhd
https://dl.doubtnut.com/l/_cS1ddYn6EQC6

C. Both (A) and (B)

D. Moment of inertia

Answer: D

° Watch Video Solution

11. M.I. of a body doesn't depend upon

A. angular velocity of the body,

B. mass of the body.

C. distribution of mass in the body.

D. axis of rotation of the body.

Answer: A



https://dl.doubtnut.com/l/_cS1ddYn6EQC6
https://dl.doubtnut.com/l/_PmvYfQ1vNvw6

| o Watch Video Solution

12. The new dimensional formula for the moment of inertia

of a body is

A [M'LT ~?]

B. [M°L°T"

C. [M'L'T’]

D. [M*L*T"]

Answer: B

° Watch Video Solution

13. The M.l. of a cube will be minimum about an axis which


https://dl.doubtnut.com/l/_PmvYfQ1vNvw6
https://dl.doubtnut.com/l/_4zBSJ5ra7LA0
https://dl.doubtnut.com/l/_ndKy39TUaPzJ

A. joins mid points.

B. is an edge of the cube.

C.is a face diagonal.

D. is a body diagonal.

Answer: D

° Watch Video Solution

14. On account of melting of ice at the north pole, the

moment of inertia of spinning earth

A. increases

B. decreases

C. remains unchanged.


https://dl.doubtnut.com/l/_ndKy39TUaPzJ
https://dl.doubtnut.com/l/_7yMeFwPNZP4s

D. depends on the time.

Answer: A

° Watch Video Solution

15. The corresponding quantities in rotational motion

= = — . :
related to m, F,p and v in linear motion are

respectively


https://dl.doubtnut.com/l/_7yMeFwPNZP4s
https://dl.doubtnut.com/l/_sndNcsvelhX4

Answer: C

° Watch Video Solution

16. The physical significance of mass translational motion is

same as which of the following in rotational motion?

A. Moment of inertia

B. Angular momentum

C. Torque

D. Angular acceleration

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_sndNcsvelhX4
https://dl.doubtnut.com/l/_4IaXmxGAPXbE

17. The physical quantity in translatory motion

corresponding to torque in rotatory motion is

A. force

B. mass

C. work

D. momentum

Answer: A

° Watch Video Solution

18. The rotational kinctic energy of a rotating body is

proportional to


https://dl.doubtnut.com/l/_vq29BA8XAGek
https://dl.doubtnut.com/l/_zDiD1Ivl77L3

A. periodic time
B. (periodic time)?
C. (periodic time) '

D. (periodic time) ~*

Answer: D

° Watch Video Solution

19. If the kinetic energy of rotation of a body about an axis
is 9 ) and the moment of inertia is 2 kgmz, then the
angular velocity of the body about the axis of rotation in

rad/s is

A2


https://dl.doubtnut.com/l/_zDiD1Ivl77L3
https://dl.doubtnut.com/l/_wzebxqK7hMfh

B.3

C.1

D.9

Answer: B

° Watch Video Solution

20. A flywheel rotating about a fixed axis has a kinetic
energy of 360J when its angular speed is 30 radian s~ ! .

The moment of inertia of the wheel about the axis of

rotation is

A. 6.6kgm?

B. 0.15kgm>


https://dl.doubtnut.com/l/_wzebxqK7hMfh
https://dl.doubtnut.com/l/_9LsC5yShIQmq

C. 0.8kgm?

D. 0.75kgm?>

Answer: C

° Watch Video Solution

21. The radius of gyration of a homogeneous body is

independent of

A. mass of the body.

B. axis of rotation.

C. distance from the axis of rotation.

D. distribution of mass of the system.


https://dl.doubtnut.com/l/_9LsC5yShIQmq
https://dl.doubtnut.com/l/_hKusRlHna3QP

Answer: A

o Watch Video Solution

22.The dimensions of the radius of gyration are

A. moment of inertia
B. length

C. angular acceleration

D. \/ (length2 / mass)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_hKusRlHna3QP
https://dl.doubtnut.com/l/_Qpuy1WjlvsiB

23. The dimensional formula for the radius of gyration of a

body is

A [M°LT"]

B. [ML'T"]

C.[M'L'T"

D. [M*L°T ~']

Answer: B

° Watch Video Solution

24.The radius of gyration of a disc about an axis coinciding

with a tangent in its plane is


https://dl.doubtnut.com/l/_QfvCGz5nF25F
https://dl.doubtnut.com/l/_LgT3cBRJ2PWm

Answer: D

° Watch Video Solution

25. The product of moment of inertia (I) and angular
acceleration () is called

A. force

B. torque

C.angular momentum


https://dl.doubtnut.com/l/_LgT3cBRJ2PWm
https://dl.doubtnut.com/l/_NXIzB58e4CI2

D. work

Answer: B

o Watch Video Solution

26. Torque/moment of inertia equals to

A. angular velocity.

B. angular acceleration.

C. angular momentum,

D. force.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_NXIzB58e4CI2
https://dl.doubtnut.com/l/_yGed1RLskFdf

27. Which of the following statements is correct?

A. Torque is always directed along momentum.

B. Torque is always directed along angular momentum.

C. Torque is always directed along the change in angular

momentum.

D. Torque is always directed towards centre.

Answer: C

° Watch Video Solution

28. The dimensions of torque are :


https://dl.doubtnut.com/l/_yGed1RLskFdf
https://dl.doubtnut.com/l/_e7XS9UI5ngBf
https://dl.doubtnut.com/l/_TeoezxkuSfEx

A [M'L’T ~?]

B. [M'L*T ']

C. [M?L*T ']

D. [M'T*T?]

Answer: A

° Watch Video Solution

%
29. Let ' be the force acitng on a paritcle having positon

— — :
vector r and T' be the torque of this force about the

origin. Then

1

%
A r xF

)

_>
B.F X


https://dl.doubtnut.com/l/_TeoezxkuSfEx
https://dl.doubtnut.com/l/_qx9O3wwg77go

C.Rf

N
DF
r

Answer: A

° Watch Video Solution

30. The dimensions of torque are the same as that of

A. power

B. angular momentum

C.impulse

D. ratational kinetic energy

Answer: D



https://dl.doubtnut.com/l/_qx9O3wwg77go
https://dl.doubtnut.com/l/_vjs8waMeFRYQ

I ° Watch Video Solution

31. A particle of mass M and radius of gyration K is rotating
with angular acceleration a. The torque acting on the
particle is
1 2
A MK«
2
B. MK«

MK?
(0%

1
D. ZMK%P

C.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vjs8waMeFRYQ
https://dl.doubtnut.com/l/_xPGjHuBS1oLs

32. The moment of inertia of a body is 2.5kgm?. Calculate

the torque required to produce an angular acceleration of
18rads ~ % in the body.

A.47 Nm

B.50 Nm

C.55Nm

D.45 Nm

Answer: D

° Watch Video Solution

33.If a constant torque of 500 Nm turns a wheel of moment

of inertia 100kgm? about an axis through its centre, find


https://dl.doubtnut.com/l/_bpAoRYODtr9n
https://dl.doubtnut.com/l/_GHOIbc7VDHjU

the gain in angular velocity in 2s.

A.10 rad/s

B.50 rad/s

C.200rad/s

D. 100 rad/s

Answer: A

° Watch Video Solution

34. A torque of magnitude 2000 Nm acting on a body
produces an angular acceleration of 20 rad/s2, The

moment of inertia of the body is

A. 150kgm?


https://dl.doubtnut.com/l/_GHOIbc7VDHjU
https://dl.doubtnut.com/l/_rhfVfhiRqB05

B. 50kgm?
C. 200kgm?

D. 100kgm?

Answer: D

° Watch Video Solution

35. A fly wheel of M.l 0.32kgm? is rotated steadily at 120
rad/s by 50 w electric motor. Then the value of the frictional
couple opposing rotation is,

A.0.025 Nm

B.0.42 Nm

C.0.042 Nm


https://dl.doubtnut.com/l/_rhfVfhiRqB05
https://dl.doubtnut.com/l/_3cfifVmewTSV

D.0.25 Nm

Answer: B

° Watch Video Solution

36. A motor rotates at a constant speed of 25 rev/s. The

power delivered by the motor, if it supplies a torque of 60

Nm, is

A. 2500 Nm

B.0.42 Nm

C.0.042 Nm

D. 30007 W


https://dl.doubtnut.com/l/_3cfifVmewTSV
https://dl.doubtnut.com/l/_XSUieoUE3n7M

Answer: D

° Watch Video Solution

37. A sphere cannot roll on

A. a smooth horizontal surface.

B. a smooth inclined surface.

C. a rough horizontal surface.

D. a rough inclined surface.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_XSUieoUE3n7M
https://dl.doubtnut.com/l/_abjbktYHlEbo

38. Which of the following conditions is true for a rigid body

rolling without slipping on an inclined plane?

A. It has acceleration less than g.

B. It has equal rotational and translational K.E.

C.It has linear velocity equal to radius times angular

velocity.

D. The plane is frictionless.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_2YKkHtL2kc4h

39. A solid sphere of mass 10 kg and diameter 5 cm rolls

without slipping on a smooth horizontal surface with

velocity 5 cm/s. Its total kinetic energy is

A 175 x 104

B.175 x 10~3J

C.175 x 10 °J

D.175 x 10~ 5J

Answer: A

° View Text Solution

40. A solid sphere at the top of an inclined plane 0.6 m high

is released and rolls down the incline without slipping and


https://dl.doubtnut.com/l/_3V7oUVO7zd0e
https://dl.doubtnut.com/l/_sQPj9KDy7Oy9

without loss of energy due to friction. Its linear speed at the
bottom is about

A.2.9m /s

B.2.42m /s

C.3.8Tm /s

D.1.53m /s

Answer: A

o Watch Video Solution

41. A thin uniform circular ring is rolling down an inclined
plane of inclination 30° without slipping. Its linear

acceleration along the inclined planeiis :


https://dl.doubtnut.com/l/_sQPj9KDy7Oy9
https://dl.doubtnut.com/l/_7c7DyyHwn4Iy

A.2g/3

B.g/2

C.g/3

D.g/4

Answer: D

° Watch Video Solution

42. Which of the following statements is true in case of the

principle of perpendicular axes?

A. It is applicable to only three dimensional objects.

B. It is applicable to planar as well as three dimensional

objects.


https://dl.doubtnut.com/l/_7c7DyyHwn4Iy
https://dl.doubtnut.com/l/_8uJzsIFyzR8X

C. It is applicable to only planar objects.

D. It is applicable to only denser objects.

Answer: C

° Watch Video Solution

43, State and prove theorem of perpendicular axes.
Al —I =1,
B.I, + I, = I,
C.I+Ip= Md®

D.Ig = I + Md>

Answer: C



https://dl.doubtnut.com/l/_8uJzsIFyzR8X
https://dl.doubtnut.com/l/_WhC8Rx2aaaHU

| o Watch Video Solution

44, State and prove theorem of parallel axes.

AT =I;— Md*
B.I = I; + Md?
c.I+ Ip = Md?

D.Ip = I + Md>

Answer: B

° Watch Video Solution

45, M.I. of a thin uniform circular disc about one of the

diameters is I. Its M.I. about an axis perpendicular to the


https://dl.doubtnut.com/l/_WhC8Rx2aaaHU
https://dl.doubtnut.com/l/_EJxowmjeSKsk
https://dl.doubtnut.com/l/_4kofrOvH4aOI

plane of disc and passing through its centre is

A 21

B. 2l
C.1/2

D. /4

Answer: B

o Watch Video Solution

46. The moment of inertia of a circular loop of radius R, at a
distance of R /2 around a rotating axis parallel to

horizontal diameter of loop is

A. M R?


https://dl.doubtnut.com/l/_4kofrOvH4aOI
https://dl.doubtnut.com/l/_KwikezTrMIAG

B. — M R?

C.2MR?

D. — M R?

Answer: D

° Watch Video Solution

47. A solid cylinder of mass M and radius R rolls without
slipping on a flat horizontal surface. Its moment of inertia

about the line of contact is ?

MR?

A.
2

B. M R?

C. —MR?


https://dl.doubtnut.com/l/_KwikezTrMIAG
https://dl.doubtnut.com/l/_a8V6RPVCtt26

D. 2M R?

Answer: C

o Watch Video Solution

48.The moment of inertia of a cylinder of radius R, length L
and mass M about an axis passing through its centre of

mass and normal to its length is

A MIL?
T 12
5 MR?
4
12 R
C.M_E-FT_
12 R
D.M-E_f_?-



https://dl.doubtnut.com/l/_a8V6RPVCtt26
https://dl.doubtnut.com/l/_uEulbTR6pBdW

Answer: C

° View Text Solution

49. Three uniform thin rods, each of mass 1 kg and length
v/3\ m, are placed along three co-ordinate axes with one
end at the origin. The moment of inertia of the system
about X-axis is

A. 2kgm?

B. 3kgm?

C.0. .75kgm?>

D. 1kgm?

Answer: A

[ 4 h |


https://dl.doubtnut.com/l/_uEulbTR6pBdW
https://dl.doubtnut.com/l/_R4D5e5BwnSvR

I ° Watch Video Solution

50. Two spheres of equal masses, one of which is a thin
spheical shelll and the other a solid, have the same moment
of inertia about their respective diameters. The ratio of
their radii well be

A5:3

B.3:5

C.v/5:+/3

D.1:1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_R4D5e5BwnSvR
https://dl.doubtnut.com/l/_7lpkrxbbP9sv

51. Angular momentum of a body is the product of

A. linear velocity and angular velocity.

B. centripetal force and velocity.

C. force and angular velocity.

D. moment of inertia and angular velocity.

Answer: D

o Watch Video Solution

52. Direction of angular momentum of rotating body in

vertical plane is

A. vertical


https://dl.doubtnut.com/l/_Vjmoz8VTpmxq
https://dl.doubtnut.com/l/_QlV3uAoSd7t1

B. tangential

C. horizontal

D. radial

Answer: C

° Watch Video Solution

53. The relation between the torque 7 and angular

momentum L of a body of moment of inertia | rotating with
angular velocity w is

%
L

IIl

dt

%
3.7: L.Vecw
%
dL

dw

|Il


https://dl.doubtnut.com/l/_QlV3uAoSd7t1
https://dl.doubtnut.com/l/_6TYZTVJqTnZ1

A
I

=~
el

Answer: A

o Watch Video Solution

54. Write Sl unit of angular momentum:

A.Ns

B. Ns !

C.Js !

D.Js

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_6TYZTVJqTnZ1
https://dl.doubtnut.com/l/_CDNb6yPk4oRa

55. A constant torque acting on a uniform circular wheel
changes its angular momentum from A to 4A in 4sec. The
torque acted on it is

A.3L/4

B.L

C.4L

D.12L

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_CDNb6yPk4oRa
https://dl.doubtnut.com/l/_xi6NoV0iqblp

56. A uniform stick of length | and mass m lies on a smooth
table. It rotates with angular velocity w about an axis
perpendicular to the table and through one end of the

stick. The angular momentum of the stick about the end is

A M2w
MI2w

3
MI2w

12
MPPw

6

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1JfT8QJWSUX2

57. The moment of inertia of a uniform circular disc of mass
1

M and radius R about any of its diameters is ZMR2' What

is the moment of inertia of the disc about an axis passing

through its centre and normal to the disc?

A. M R?

B 1MR2
"9
3

. —MR?
C2R

D. 2M R?

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_voZ4FFFf3AHN

58. The moment of inertia of a body about a given axis is
3.6 kgm?. Initially, the body is at rest. In order to produce
a rotational K.E. of 800 J, an acceleration of 15 rad s must be
applied about that axis for

A.0.7s

B.14s

C.21s

D. 2.8s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_qMVcaUeIam6X

59. Three bodies, a ring, a soild cylinder and a soild sphere
roll down the same inclined plane without slipping. They
start from rest. The radii of the bodies are identical. Which

of the bodies reaches the ground with maximum velocity ?

A.Ring

B. Solid cylinder

C. Solid sphere

D. Solid cylinder and solid sphere

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_nVnROj4xBtQx

60. Assertion: A disc rolls without slipping on a horizontal
surface and the linear speed of its centre of mass is v. The
rotational speed of the particles on its rim at the top of the
disc will be 2v.
Reason: The disc rolls as if it is rotating about the point of
contact with the horizontal surface.
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 False but, Reason is True.

D. Assertion is True, Reason is False


https://dl.doubtnut.com/l/_ce3HYevQJbHL

Answer: A

° Watch Video Solution

61. The diameter of a flywheel is increased by 1% keeping the

mass same. Increase in its moment of inertia about the

central axis is

A. 0.01

B. 0.005

C.0.02

D. 0.04

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_ce3HYevQJbHL
https://dl.doubtnut.com/l/_kBJvkx3tUCn8

62. Moment of inertia of the earth about an axis passing
through its centre of mass is (where R and p are radius and

density of the earth respectively).

A2R2
- gmRp

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_kBJvkx3tUCn8
https://dl.doubtnut.com/l/_G7H6tiLoLmj5

63. A rigid body is made of three identical thin rods, each of
length L fastened together in the form of the letter H. The
moment of inertia of this body about an axis that runs

along the length of one of the legs of H is

MI?
3

AML?
3

A.

C. MI?

D. 3ML?

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GvEBoCFJDT6Z

64. Of the two eggs which have identical sizes, shapes and
weights, one is raw and other is half boiled. The ratio
between the moment of inertia of the raw to the half boiled

egg about central axis is:

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_SB4Q1h2NDVi7

65. The moment of inertia of a thin uniform ring of mass |
kg about an axis passing through the centre and
perpendicular to the plane of the ring is 0.25 kg m?®. Then
the diameter of the ring is

A.0.25m

B.0.5m

C.0.75m

D.Tm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_oJD6FqrfEAlG

66. The moment of inertia of the body about an axis is 1.2 kg
m?. Initially the body is at rest. In order to produce a
rotational kinetic energy of 1500), an angualr acceleration of

d . : :
25 ra— must be applied about the axis for the duration of
s

A. 2s
B. 4s
C.8s

D. 10s

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_K19csXlB3abk

67. The angular velocity of a body rotating about a given

axis is doubled. Its kinetic energy

A.is doubles

B. is halved

C. becomes four times

D. becomes one-fourth

Answer: C

° Watch Video Solution

68. A uniform thin rod of length | is suspended from one of
its ends and is rotated at f rotations per second. The

rotational kinetic energy of the rod will be


https://dl.doubtnut.com/l/_clr47FLaYONA
https://dl.doubtnut.com/l/_vJqHM4sSpUE8

A =% f2mi?

C. 4n2 f2mi?

D. zero

Answer: A

° Watch Video Solution

69. A particle of mass m is describing a circular path of
radius r with uniform speed. If L is the angular momentum
of the particle (about the axis of the circle), then the kinetic
energy of the particle is given by

L2
A.
M R?



https://dl.doubtnut.com/l/_vJqHM4sSpUE8
https://dl.doubtnut.com/l/_dLbZJlaJ9Okg

Answer: C

° Watch Video Solution

70. A flywheel of mass 10 kg and radius 10 cm is revolving at

a speed of 240 r.p.m. Its kinetic energy is

A 327J

32
B. —J

T

C.32n2J

D.3.2n2J


https://dl.doubtnut.com/l/_dLbZJlaJ9Okg
https://dl.doubtnut.com/l/_4O54XahL0qgX

Answer: D

° Watch Video Solution

71. The angular speed of a body changes from w; to ws
without applying a torque but due to change in its moment

of inertia. The ratio of radii of gyration in the two cases is :-

A \Jw,: y/w,
B. /W, 1 y/w,
C. Wi Wo

D. w;:wy

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4O54XahL0qgX
https://dl.doubtnut.com/l/_23PK4A691Kih

72. Radius of gyration of a uniform solid sphere about its

diamter is

Answer: C

° Watch Video Solution

73. Find the radius of gyration of a rod of mass 100 g and

length 100 cm about an axis passing through its centre and


https://dl.doubtnut.com/l/_23PK4A691Kih
https://dl.doubtnut.com/l/_yFtXld9rUTkR
https://dl.doubtnut.com/l/_accQtHLzXwWP

perpendicular to its length.

1
—m
2v/3

1
—m
6v/2

1
—m
3v/2

1

—m
43

Answer: A

o Watch Video Solution

74. Four particles each of mass (M) are held rigidly by a very
light circular frame of radius b. The radius of gyration of the
system for an axis through the centre of the circle and

perpendicular to the plane is


https://dl.doubtnut.com/l/_accQtHLzXwWP
https://dl.doubtnut.com/l/_JEFWbWFxhvnf

A.b

B.2b

C.b/+/2
D. v/2b

Answer: A

° Watch Video Solution

75.Torque acting on a rotating body

A. vector(planar)

B. vector(axial)

C.scalar


https://dl.doubtnut.com/l/_JEFWbWFxhvnf
https://dl.doubtnut.com/l/_iWy4Wl1M2T6F

D. tensor

Answer: B

° Watch Video Solution

76. A stone of mass ied to a string of lengh | rotating along
& a circular path with constant speed v. The torque on the
stone is

A.mvl

B. mv/I

C.mv? /I

D. zero


https://dl.doubtnut.com/l/_iWy4Wl1M2T6F
https://dl.doubtnut.com/l/_rNPciuSjQz24

Answer: D

° Watch Video Solution

77. A solid sphere of mass 2 kg and radius 5 cm is rotating
at the rate of 300 rpm. The torque required to stop it in 27
revolutions is

A. —2.5 x 10*dyne cm

B.—2.5 x 10 *dyne cm

C. —2.5 x 10%dyne cm

D. —2.5 x 10°dyne cm

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_rNPciuSjQz24
https://dl.doubtnut.com/l/_KJTio9TFFi8g

78. Due to a certain redistribution of masses, the totment of
inertia of a rotating body about the axis of retation

increases by 50%. The torque acceleration of the body

should be

A. increased to 2 times

B. reduced to half

C.increased to 1.5 times

D. increased to 3 times

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_KJTio9TFFi8g
https://dl.doubtnut.com/l/_vY3NfTwbAHUz

79. A wheel has moment of inertia 5 x 10 3kgm? and is
making 20revs L. The torque needed to stop it in 10s is.....
x 1072N —m

A.2m x 10 *Nm

B.7m x 107 >Nm

C.2m x 10°Nm

D.4m x 10 2Nm

Answer: A

° Watch Video Solution

80. A wheel having a rotational inertia of 0.16kg-m? rotates

at 240 r.p.m. about a vertical axis. The angular speed of the


https://dl.doubtnut.com/l/_z4yXbdICAZrp
https://dl.doubtnut.com/l/_Shen9srggs8U

wheel, when a torque of -0.81 Nm is applied about the same

axis for 20s is

A.7.5rad/s

B.36.9 rad/s

C.15rad/s

D.3.4 rad/s

Answer: C

o Watch Video Solution

81. An automobile engine develops 100 kilo — watt, when
rotating at a speed of 1800rev/ min . Find the torque

developed by it.


https://dl.doubtnut.com/l/_Shen9srggs8U
https://dl.doubtnut.com/l/_EnrGl3VCnNqF

A.350 Nm

B.440 Nm

C.531Nm

D. 628 Nm

Answer: C

° Watch Video Solution

82. The radius of gyration of flywheel is (3/7)m and its
mass is 1 kg. If the speed of the flywheel is changed from 20
rpm to 60 rmp, then the work done would be

A. 16

B. 20


https://dl.doubtnut.com/l/_EnrGl3VCnNqF
https://dl.doubtnut.com/l/_XgANvMHR4u1h

C.24)

D.32]

Answer: A

° Watch Video Solution

8. A loop and a disc have same mass and roll without
slipping with the same linear velocity v. If the total kinetic
energy of the loop is 8J, the kinetic energy of the disc must
be.

A.8]

B.6])

C.16]


https://dl.doubtnut.com/l/_XgANvMHR4u1h
https://dl.doubtnut.com/l/_hdjKTRyQixEB

D.4 ]

Answer: B

o Watch Video Solution

84. A body of radius R and mass m is rolling smoothly with
speed v on a horizontal surface. It then rolls up a hill to a

maximum height h. If b = 3v® /4g. What might the body be
?

A. Solid sphere

B. Disc

C. Hollow sphere

D.Ring


https://dl.doubtnut.com/l/_hdjKTRyQixEB
https://dl.doubtnut.com/l/_rxSIxEVZOfF1

Answer: B

° Watch Video Solution

85. A ring of mass 0.3 kg and radius 01 m and a solid
cylinder of mass 0.4 kg and of the same radius are given the
same kinetic energy and released simultaneously on a flat
horizontal surface towards a wall which is at the same
distance from the ring and the cylinder. The rolling friction
in both cases is negligible. The cylinder will reach the wall

first.

A.Ring

B. Cylinder

C. Both ring and cylinder will reach simultaneously


https://dl.doubtnut.com/l/_rxSIxEVZOfF1
https://dl.doubtnut.com/l/_3w2X9Fe874Mo

D. Data insufficient

Answer: C

° Watch Video Solution

86. If a spherical ball rolls on a table without slipping, the

fraction of its total energy associated with rotation is

A.3/5
B.2/7
C.2/5

D.3/7

Answer: B



https://dl.doubtnut.com/l/_3w2X9Fe874Mo
https://dl.doubtnut.com/l/_hVLjHvIZUuw3

[ W Watch Video Solution ]

87. Total kinetic energy of a rolling solid spher of mass m

with velocity is

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_hVLjHvIZUuw3
https://dl.doubtnut.com/l/_gJS24vFhcoWc

88. A hollow cylinder open at both ends slides without
rotating, and then rolls without slipping with the same
speed. The ratio of the kinetic energy in the two cases is
(taken in order)

Al:2

B.2:1

C.2:3

D.3:2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Ena8vpbKzox7

89. A sphere is rolling down an inclined plane without

slipping. The ratio of rotational kinetic energy to total

kinetic energy is

A. 0.2857

B. 0.3857

C.0.3028

D.0.715

Answer: A

° Watch Video Solution

90. A solid sphere is moving on a horizontal plane. Ratio of

its translational kinetic energy and rotational kinetic energy


https://dl.doubtnut.com/l/_5aYM0RzU4Qfy
https://dl.doubtnut.com/l/_fDYm4LH0Ad27

N @

O
N|ov o oot o =

Answer: B

o Watch Video Solution

91. Two identical cylinders 'run a race' starting from rest at
the top of an inclined plane, one slides without rolling and
other rolls without slipping. Assuming that no mechanical

energy is dissipated in heat, which one will win ?


https://dl.doubtnut.com/l/_fDYm4LH0Ad27
https://dl.doubtnut.com/l/_slsH3CMi8ti6

A.slipping cylinder reaches the bottom first with greater

speed.

B. rolling cylinder reaches the bottom first with greater

speed.

C. both reach the bottom simultaneously and with the

same speed.

D.both reach the bottom simultaneously but with

different speeds.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_slsH3CMi8ti6

92. An inclined plane makes an angle 30° with the
horizontal. A solid sphere rolling down this inclined plane

from rest without slipping has a linear acceleration equal to

Answer: D

° Watch Video Solution

93. Two uniform thin rods each of mass M and length | are

placed along X and Y-axis with one end of each at the origin.


https://dl.doubtnut.com/l/_C4YcZd9NiI7X
https://dl.doubtnut.com/l/_1LudBX48Oi6V

M.l. of the system about Z-axis is

Answer: B

o Watch Video Solution

94. Four particles, each of mass m, are lying symmetrically
on the rim of a disc of mass M and radius R. M.l. of this
system about an axis passing through one of the particles

and perpendicular to plane of disc is


https://dl.doubtnut.com/l/_1LudBX48Oi6V
https://dl.doubtnut.com/l/_ZtKVzdGVfMY5

Answer: B

° Watch Video Solution

95. Radius of gyration of a body about an axis at a distance
6 cm from its centre of mass is 10 cm. Find its radius of
gyration about a parallel axis through its centre of mass.

A.16 cm

B.4 cm


https://dl.doubtnut.com/l/_ZtKVzdGVfMY5
https://dl.doubtnut.com/l/_Cj6d9Lg2qM7p

C.8cm

D.12 cm

Answer: C

° Watch Video Solution

96. The moment of inertia of a thin uniform rod of mass M
and length L about an axis passing through its mid-point
and perpendicular to its length isl,. Its moment of inertia
about an axis passing through one of its ends

perpendicular to its length is.


https://dl.doubtnut.com/l/_Cj6d9Lg2qM7p
https://dl.doubtnut.com/l/_jgDkhQYuxtmi

C. 51,

D. 41,

Answer: D

° Watch Video Solution

97. The moment of inertia of a solid sphere of mass M and

radius R about its diameter is I. The moment of inertia of

the same sphere about a tangent parallel to the diameter is

A5

B.71

C.251

D.351


https://dl.doubtnut.com/l/_jgDkhQYuxtmi
https://dl.doubtnut.com/l/_kAyJExbEA9Vk

Answer: D

° Watch Video Solution

98. Moment of inertia of a rod is minimum, when the axis
passes through

A itend

B. its centre

C. at a point midway between the end and centre

1
D. at a point 3 length from centre

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_kAyJExbEA9Vk
https://dl.doubtnut.com/l/_hErHuriWeaqy

99. About which of the following axis, the moment of inertia

of a thin circular disc is minimum ?

A. Through centre parallel to the surface.

B. Through centre perpendicular to the surface.

C. Tangential and perpendicular to surface.

D. Tangential and parallel to the surface.

Answer: B

° Watch Video Solution

100. Find the M. I. of thin uniform rod of mass M and

length L about the axis as shown.


https://dl.doubtnut.com/l/_OUYRdH5RcfVK
https://dl.doubtnut.com/l/_aMOUkX5Pe9hD

| AXiS

Al

B. s

c.l&

D. s

Answer: C



https://dl.doubtnut.com/l/_aMOUkX5Pe9hD

l & Watch Video Solution ]

101. A circular disc X of radius R made from iron plate of
thickness 't' and another disc Y of radius 4R made from an
: : t .

iron plate of thickness T Then the relation between the

moments of inertia I, and Iy is

A ly = 321x
B.Iy = 161x
C.lIy = Ix
D.Iy = 641x
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_aMOUkX5Pe9hD
https://dl.doubtnut.com/l/_Jkb7Zav22qvU
https://dl.doubtnut.com/l/_EvtIurKznjka

102. A ring and a disc have same mass and same radius.

Ratio of moments of inertia of the ring about a tangent in

its plane to that of the disc about its diameter is

A2:1

B.4:1

C.6:1

D.8:1

Answer: C

° Watch Video Solution

103. Two rings of same radius and mass are placed such that

their centres are at a common point and their planes are


https://dl.doubtnut.com/l/_EvtIurKznjka
https://dl.doubtnut.com/l/_Hricy8bIh5hM

perpendicular to each other. The moment of inertia of the
system about an axis passing through the centre and
perpendicular to the plane of one of the rings is (mass the

ring = m,radius = r)

A 1MR2
"9

B. M R?
3

. —MR?

C 5 R

D. 2M R?

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Hricy8bIh5hM

104. If I; is the moment of inertia of a thin rod about an
axis perpendicular to its length and passing through its
centre of mas and I, is the moment of inertia of the ring
about an axis perpendicular to plane of ring and passing

through its centre formed by bending the rod, then

A.Ill_[2 =1:1
B.Ilifg :7'('223
ClLi:I,b=m:4
D.I1:I2 =3:5
Answer: B

° Watch Video Solution



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

105. A thin circular ring and a circular disc have equal
masses but different radii equal to R; and R,. If their
moments of inertia about their own diameters are equal,

their radii will be in

Al:1

B.1:4/2
C.4/2:1

D.1:2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_XfjopBwWXw8p

106. Moment of inertia of a solid sphere of radius R and

density p about its diameter is

Answer: A

o Watch Video Solution

107. The moment of inertia of a sphere is 20 kg-m?* about

the diameter. The moment of inertia about any tangent is


https://dl.doubtnut.com/l/_gDuGJdspKc8S
https://dl.doubtnut.com/l/_ACbMeapSZyfo

A. 25K gm®
B. 50kgm?
C. T0kgm?

D. 80kgm?

Answer: C

° Watch Video Solution

108. The moment of inertia of a solid cylinder of mass M,
length 2R and radius R about an axis passing through the
centre of mass and perpendicular to the axis of the cylinder
is I; and about an axis passing through one end of the

cylinder and perpendicular to the axis of cylinder is I,


https://dl.doubtnut.com/l/_ACbMeapSZyfo
https://dl.doubtnut.com/l/_RIVh6hRRC82T

L 11
B. & = —

I

I 19
c 2 _ 27

I, 12

Answer: A

° Watch Video Solution

109. A swimmer while jumping into water from a height

easily forms a loop in air, if

A. he pulls his arms and legs in.
B. he keeps himself straight.

C. he spreads his legs and arms.


https://dl.doubtnut.com/l/_RIVh6hRRC82T
https://dl.doubtnut.com/l/_iin138xGkzb8

D. his body has no particular form.

Answer: A

o Watch Video Solution

110. Kinetic energy of rotation E and angular momentum L

are related as

L2
A.E—ﬁ
B.E = 2IL

= +/2IL

DE_2¢_

Answer: A



https://dl.doubtnut.com/l/_iin138xGkzb8
https://dl.doubtnut.com/l/_JspzUFiANgu1

[ W Watch Video Solution ]

111. A dancer is standing on a stool rotating about the
vertical axis passing through its centre. She pulls her arms
towards the body reducing her moment of inertia by a
factor of n. The new angular speed of turn table is

proportional to

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_JspzUFiANgu1
https://dl.doubtnut.com/l/_IlBJ2fs9KH21

112. A flywheel rotating about a fixed axis has a kinetic
energy of 225 ) when its angular speed is 25 rad/s. The
angular momentum of the flywheel about its axis of
rotation is

A. 18kgm?

B. 36kgm? /s

C.18]s

D. 9%kgm? /s

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_IlBJ2fs9KH21
https://dl.doubtnut.com/l/_wbRgHJSL9038

113. The value of angular momentum of the earth rotating
about its own axis is

A.714.5 x 10°% kgm?s 1

B. 71.45 x 10*°kgm?s !

C.71.45 x 103 kgm?s !

D.7.145 x 1033kgm?2s 1

Answer: D

° Watch Video Solution

114. A uniform horizontal circular platform of mass 200kg is
rotating at 10 rpm about a vertical axis passing through its

center. A boy of mass 50kg is standing at its edge. If the boy


https://dl.doubtnut.com/l/_z9ODeSkE9otj
https://dl.doubtnut.com/l/_tr6gFk8QkblY

moves to the center of the platform, the frequency of

rotation would become

A 75rpm

B.12.5 rp.m.

C.15 rp.m.

D. 20 r.p.m.

Answer: C

o Watch Video Solution

115. If the earth were to suddenly contract to l/nth of its
present radius without any change in its mass, the duration

of the new day will be nearly


https://dl.doubtnut.com/l/_tr6gFk8QkblY
https://dl.doubtnut.com/l/_0stSM4LZkGf9

A.24/n hours
B. 24n hours
C.24 /n*hours

D. 24n%hours

Answer: C

° Watch Video Solution

116. A stone of mass 1 kg is rotated in a horizontal circle of

100
radius 0.5 m. If it makes ——r.p.s. then its angular
m

momentum is

A. 50kgm?s 1

B.2.5 x 10 *kgm?s *


https://dl.doubtnut.com/l/_0stSM4LZkGf9
https://dl.doubtnut.com/l/_DHmvxYMghmEg

C.572 x 10 3m?2s!

D. 800kgm?s 1

Answer: A

° Watch Video Solution

117. A uniform disc of radius 'a’ and mass 'm' is rotating
freely with angular speed w in a horizontal plane about a
smooth fixed vertical axis through its centre. A particle of
mass 'm' is then suddenly attached to the rim of the disc

and rotates with it. The new angular speed is

Aw/\/3

B.w/3


https://dl.doubtnut.com/l/_DHmvxYMghmEg
https://dl.doubtnut.com/l/_pwVcXRgR6hs5

Cw/V4

D.w/5

Answer: B

° Watch Video Solution

118. If the angular momentum of a body increases by 50%,

its kinetic energy of rotation increases by

A.0.5

B.2

C.1.25

D.1


https://dl.doubtnut.com/l/_pwVcXRgR6hs5
https://dl.doubtnut.com/l/_IeDOmZavtu37

Answer: C

o Watch Video Solution

119. A rigid and a disc of different masses are rotating with
the same kinetic energy. If we apply a retarding torque 7 on
the ring, it stops after making n revolution. After how many
revolutions will the disc stop, if the retarding torque on it is

also 77?

B. 2n

C.4n

D.n/2


https://dl.doubtnut.com/l/_IeDOmZavtu37
https://dl.doubtnut.com/l/_enqpUq2VidOk

Answer: A

° Watch Video Solution

120. A mass is whirled in a circular path with a constant
angular velocity and its angular momentum is L. If the
string is now halved keeping the angular velocity same, the
angular momentum is

A. L/4

B.L

C.2L

D.L/2

Answer: A



https://dl.doubtnut.com/l/_enqpUq2VidOk
https://dl.doubtnut.com/l/_TLWdaxGtbl4W

I ° Watch Video Solution

121. A ball of radius 10 cm and mass 8 kg rolls down a ramp
of length 3.5 m from rest. The ramp is inclined at 30° to the
horizontal. When the ball reaches the bottom, its velocity is
[Take g = 10m/s2}

A.2m/s

B.3m/s

C.4m/s

D. 5m/s

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_TLWdaxGtbl4W
https://dl.doubtnut.com/l/_x8UWFzl8E19s

122. A disc rotates horizontal at the rate of 100 rpm and M.I.
of the disc about the axis of rotation is 1kgm? . If a blob of
molten wax weighing 50 gm drops gently at a distance 20
cm from the axis of rotation of the disc and remains stuck
to it, then the increase in moment of inertia of the system

will be

A.0.02
B. 0.002
C. 0.0002

D.0.2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mZG0TG0jHRvx

123. A disc of uniform thickness and radius 50 cm is made of
two zones. The central zone of radius 20.0 cm is made of
metal and has a mass of 4.00 kg The outer zone is of wood
and has a mass of 3.00 kg. The M.. of the disc nbout a

transverse axis through its centre is

A. 0.510kg -m?
B. 0.515kg -m”
C. 0.500kg -m?

D. 0.525kg -m?

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_7ZsLTQeDFs7F

124. A wheel is rotating freely at an angular speed of 800
rev/min on a shaft whose rotational inertia is negligible. A
second wheel initially at rest with thrice the rotational
inertia of the first is suddenly coupled to the same shaft.

The fraction of original kinetic energy lost is

| = R Wk W

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_uG8cX8O7bABb

125. wheel rotates with angular velocity 500 rp.m. on a
shaft. Second identical wheel axially at rest is suddenly
coupled on same shaft. What is the total angular speed of
the system? [Assume M.l. of shaft to be negligible]

A. 124 rp.m.

B. 500 r.p.m.

C. 250 rp.m.

D. 750 r.p.m.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_3U5X9tADbgBK

126. If the radius of the earth contracts to half of its present

value without change in its mass, what will be the new

duration of the day?

A.48 hr

B.24 hr

C.12 hr

D.6 hr

Answer: D

° Watch Video Solution

127. Two discs of moments of inertia I; and I, about their

respective axes, rotating with angular frequencies, w; and


https://dl.doubtnut.com/l/_R91zG0K0nkkt
https://dl.doubtnut.com/l/_3y4FX3OBeKaa

wy respectively, are brought into contact face to face with
their axes of rotation coincident. The angular frequency of

the composite disc will be A.

Luw, — Lws
L — Db

B. Lw + Lws
L + I

C Lwi + Dws
L + I

Iza)1 — Ilwz
L — Db

Answer: B

° Watch Video Solution

128. A pot-maker rotates pot-making wheel of radius 3 m by

applying a force of 200 N tangentially, because of this, the


https://dl.doubtnut.com/l/_3y4FX3OBeKaa
https://dl.doubtnut.com/l/_HenXbwlcbylx

1
wheel completes exactly 1 — 3 revolution. The work done

by him is

A. 5652 )
B. 4321
C. 4197 )

D. 5000 )

Answer: A

o Watch Video Solution

129. Assertion: A solid cylinder of mass m and radius r rolls
down an inclined plane of height H. The rotational kinetic

energy of the cylinder when it reaches the bottom of the


https://dl.doubtnut.com/l/_HenXbwlcbylx
https://dl.doubtnut.com/l/_Z33qhZC6RfQp

plane is mgH/3.

Reason: The total energy of the cylinder remains constant

throughout its motion.

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: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Z33qhZC6RfQp

130. The moment of interia of a body depends upon

A. mass only

B. distribution of mass

C. axis of rotation only

D. all of these

Answer: D

° Watch Video Solution

131. If radius of solid sphere is doubled by keeping its mass

constant, then


https://dl.doubtnut.com/l/_xxMYxP2WuS9Z
https://dl.doubtnut.com/l/_JCVITeFTTEhv

~
Wl N w N

Answer: A

° Watch Video Solution

132. Two circular discs A and B of equal masses and
thicknesses. But are made of metals with densities
ds and dg(dy > dp). If their moments of inertia about an
axis passing through the centre and normal to the circular

faces be I4 and Ig,then.

AL > I


https://dl.doubtnut.com/l/_JCVITeFTTEhv
https://dl.doubtnut.com/l/_e51chHEYpcuN

B.I, > > I,

CL <1

D.I, = I

Answer: C

° Watch Video Solution

133. Two discs having same mass rotate about the same
axes. If p; and p, be the densities of two bodies (p; > p2),
then what is the relation between I; and I,?

AL <

B.I, = I,

I, > I,


https://dl.doubtnut.com/l/_e51chHEYpcuN
https://dl.doubtnut.com/l/_fNXRtSxKdYvt

D.I, = I,

Answer: A

o Watch Video Solution

134. Five particles of mass 2 kg each are attached to the rim
of a circular disc of radius 01 m and negligible mass.
Moment of inertia of the system about the axis passing

through the centre of the disc and perpendicular to its

plane is
A. lkg — m?
B.0.1kg — m”

C.2kg — m®


https://dl.doubtnut.com/l/_fNXRtSxKdYvt
https://dl.doubtnut.com/l/_RbeMGbNpdUf5

D.0.2kg — m?

Answer: B

° Watch Video Solution

135. From a uniform wire, two circular loops are made (z) P
of radius r and (¢7) Q) of radius nr. If the moment of inertia
of ) about an axis passing through its center and
perpendicular to tis plane is 8 times that of P about a
similar axis, the value of n is (diameter of the wire is very

much smaller than r or nr)

A.8

B.6


https://dl.doubtnut.com/l/_RbeMGbNpdUf5
https://dl.doubtnut.com/l/_zzBYoWfDNDcM

C. 4

D. 2

Answer: D

° Watch Video Solution

136. Three point masses each of mass m are placed at the
corners of an equilateral triangle of side 'a. Then the
moment of inertia of this system about an axis passing

along one side of the triangle is


https://dl.doubtnut.com/l/_zzBYoWfDNDcM
https://dl.doubtnut.com/l/_ZHtuTbESHCvc

D. —ma

Answer: C

° Watch Video Solution

137. Assertion: A judo fighter in order to throw his opponent
onto the mattress, he initially bends his opponent and then
rotates him around his hip.

Reason: As the mass of the opponent is brought closer to
the fighter's hip, the force required to throw the opponent

is reduced.

A. Assertion is True, Reason is True, Reason is, a correct

explanation for assertion.


https://dl.doubtnut.com/l/_ZHtuTbESHCvc
https://dl.doubtnut.com/l/_ADJaIJhpyO7n

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: A

° Watch Video Solution

138. The moment of inertia of a uniform rod about a
perpendicular axis passing through one end is ;. The same
rod is bent into a ring and its moment of inertia about a

diameter is I. Then I; / I, is

N
3


https://dl.doubtnut.com/l/_ADJaIJhpyO7n
https://dl.doubtnut.com/l/_AG5G9sIhcnm3

Answer: B

° Watch Video Solution

139. Ratio of rotational K.E. to rolling KE. of a solid sphere is

A.2/3
B.2/5
C.2/7

D. o0



https://dl.doubtnut.com/l/_AG5G9sIhcnm3
https://dl.doubtnut.com/l/_jZ7cKDZUNt0d

Answer: C

o Watch Video Solution

140. Two bodies having moments of inertia
I, and I,(I; > I,) have same angular momentum. If
E, and E, are their rotational kinetic energies,

A E < E,

B.E1 > E2

C. El = E2

D.E, > E,

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_jZ7cKDZUNt0d
https://dl.doubtnut.com/l/_XyJCMfG2sJkh

141. The total energy of rolling ring of mass m and radius R

D. 5/ 2ma?

Answer: C

° Watch Video Solution

142. A body of moment of inertia of 3kgm? rotating with an

angular velocity of 2 rad/s has the same kinetic energy as


https://dl.doubtnut.com/l/_XyJCMfG2sJkh
https://dl.doubtnut.com/l/_kIJJzYfieOl4
https://dl.doubtnut.com/l/_INsRuW1J6W7q

that that of mass 12 kg moving with a velocity of

A.1m/s
B.2 m/s
C.4 m/s

D.8 m/s

Answer: A

° Watch Video Solution

143. Disc is rolling on the horizontal with constant If mass of

the disc is velocity 2 m/s. 400 g, then total kinetic energy of

disc is

A 14 )


https://dl.doubtnut.com/l/_INsRuW1J6W7q
https://dl.doubtnut.com/l/_uUg83gxnkwpf

B.14 )

C.12]

D.1.2]

Answer: D

° Watch Video Solution

144. A rod having length L, density D and area of Cross-
section A is rotating about the centre with velocity @ and

perpendicular to its length. Its rotational kinetic energy is
1 3 2

1
B. — DAL
12 w


https://dl.doubtnut.com/l/_uUg83gxnkwpf
https://dl.doubtnut.com/l/_TNDA5kfG66S0

1
D. EDAL%P

Answer: C

° Watch Video Solution

145. A ring and a disc roll on the horizontal surface without
slipping with same linear velocity. If both have same mass
and total kinetic energy of the ring is 4 ] then total kinetic
energy of the disc is

A 3]

B.4 )

C.5])

D.6]


https://dl.doubtnut.com/l/_TNDA5kfG66S0
https://dl.doubtnut.com/l/_XmPdZIYaqtPH

Answer: A

° Watch Video Solution

146. A solid sphere of mass m and radius R is rotating about
its diameter. A solid cylinder of the same mass and same
radius is also rotating about its geometrical axis with an
angular speed twice that of the sphere. The ratio of their
kinetic energies of rotation (Esphere/Ecyhnder) will be
A3d:1
B.2:3

C.1:5

D.1:4


https://dl.doubtnut.com/l/_XmPdZIYaqtPH
https://dl.doubtnut.com/l/_aULTH8VwUja2

Answer: C

° Watch Video Solution

147. Two discs of same moment of inertia rotating their
regular axis passing through centre and perpendicular to
the plane of disc with angular velocities w; and ws. They are
brought into contact face to the face coinciding the axis of

rotation. The expression for loss of enregy during this

process is :
1 2
A. 51((.01 + w2)
1
B. Z(wl — CUQ)
2
C. I(w1 — w2)
1
D. g(wl - w2)2


https://dl.doubtnut.com/l/_aULTH8VwUja2
https://dl.doubtnut.com/l/_G8Nso50PqGmI

Answer: B

o Watch Video Solution

148. The radius of gyration depends on

A. mass

B. the relative position of axis

C.volume

D. torque

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_G8Nso50PqGmI
https://dl.doubtnut.com/l/_C3mD7Vf3ELI9

149. Radius of gyration of a uniform circular disc about an

axis passing through its centre of gravity and perpendicular

to its plane is

AR

B.

C.
D.

B

2
V2R
il
NG

Answer: D

° Watch Video Solution

150. The ratio of the radii of gyration of a circular disc to

that of a circular ring, each of same mass and radius,


https://dl.doubtnut.com/l/_NfXQ7zj3vJJW
https://dl.doubtnut.com/l/_DrVJVwhJ86Aj

around their respective axes is.

AVE: 1
B. v/2: /3
C./3:2
D.1:4/2

Answer: D

o Watch Video Solution

151. Let M be the mass and L be the length of a thin uniform
rod. In first case, axis of rotation is passing through centre
and perpendicular to the length of the rod. In second case,

axis of rotation is passing through one end and


https://dl.doubtnut.com/l/_DrVJVwhJ86Aj
https://dl.doubtnut.com/l/_oLDwk958u3Pt

perpendicular to the length of the rod. The ratio of radius

of gyration in first case to second case is

Al

o= &= N

Answer: B

° Watch Video Solution

152. The radius of gyration of a disc of mass 100 g and
radius 5 cm about an axis passing through its centre of

gravity and perpendicular to the plane is


https://dl.doubtnut.com/l/_oLDwk958u3Pt
https://dl.doubtnut.com/l/_tOZxoPPfbnLM

A.0.5cm

B. 2.5cm

C.3.54 cm

D. 6.54cm

Answer: C

° Watch Video Solution

153. A uniform disc of mass 2kg is rotated about an axis
perpendicular to the plane of the disc . If radius of gyration
is 50cm, then the M.l. of disc about same axis is

A. 0.25kgm>

B. 0.5kgm?


https://dl.doubtnut.com/l/_tOZxoPPfbnLM
https://dl.doubtnut.com/l/_4uaKb13WqhNq

C. 2kgm?

D. 1kgm?

Answer: B

° Watch Video Solution

154. Which of the following is not correct?

A.Torque = M. I x Angular acceleration

B. Angular momentum = M. I x Angular velocity
C.Force = mass X acceleration

D.

Moment of Inertia = acceleration Torque X Angular


https://dl.doubtnut.com/l/_4uaKb13WqhNq
https://dl.doubtnut.com/l/_TgCCGa88Eqod

Answer: D

o Watch Video Solution

155. A disc is rotating with angular velocity w. A force F acts
at a point whose position vector with respect to the axis of
rotation is r. The power associated with torque due to the

force is given by
%

a(7xF)S
%

. 7><F) X W

_>
C.?. (F X 3)

B

Answer: A



https://dl.doubtnut.com/l/_TgCCGa88Eqod
https://dl.doubtnut.com/l/_1REpGKTEsiMc

I o Watch Video Solution

156. The torque acting is 2000 Nm with an angular

acceleration of 2rad / s* . The moment of inertia of body is

A. 1200kgm>
B. 900k gm?
C. 1000kgm>

D. unpredictable

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_1REpGKTEsiMc
https://dl.doubtnut.com/l/_j5a36rgjxFm2

157. A disc of mass 2 kg and diameter 2 m is performing

rotational motion. Find the work done, if the disc is rotating

from 300 r.p.m. to 600 r.p.m,, is

A. 1479 )

B.14.79 |

C.1479)

D.1479)

Answer: A

° Watch Video Solution

158. When 'W' joule of work is done on a flywheel, its

frequency of rotation increases from n;. Hz to n,. Hz The


https://dl.doubtnut.com/l/_aaHtIT6fHGh7
https://dl.doubtnut.com/l/_yqHIT1SbWP7Q

M.l. of the flywheel about its axis of rotation is given by

w
o2 (v3 — v})
%4
22 (o} + o)
w
" 42 (’U% — v%)
W

e (vg + ’U%

A

B

Answer: A

o Watch Video Solution

159. A flywheel of moment of inertia 3 x 10%kgm? is
rotating with uniform angular speed of 4.6rads '. If a
torque of 6.9 x 102 Nm retards the wheel, then the time in

which the wheel comes to rest is


https://dl.doubtnut.com/l/_yqHIT1SbWP7Q
https://dl.doubtnut.com/l/_QSwO4CQ0oZLv

A.15s

B. 2s

C.05s

D.1s

Answer: B

° Watch Video Solution

160. A string is wound round the rim of a mounted flywheel
of mass 20kg and radius 20cm. A steady pull of 25N is
applied on the cord. Neglecting friction and mass of the

string, the angular acceleration of the wheel in rad/52 is

A. 505 2


https://dl.doubtnut.com/l/_QSwO4CQ0oZLv
https://dl.doubtnut.com/l/_djM5fxy04cCS

B. 255 2

C.12.55 2

D. 6.25s 2

Answer: C

° Watch Video Solution

161. A rope is wound around a hollow cylinder of mass 3kg

and radius 40cm. What is the angular acceleration of the

cylinder if the rope is pulled with a force of 30V ?
A.25m / s°

B. 0.25rad / 52

C.25rad / s>


https://dl.doubtnut.com/l/_djM5fxy04cCS
https://dl.doubtnut.com/l/_BobSzKA0xo9R

D.5m / s

Answer: C

° Watch Video Solution

162. The instantaneous angular position of a point on a
rotating wheel is given by the equation
6(t) = 2t — 6t
The torque on the wheel becomes zero at
A t=2s
B.t=1s

C.t=0.2s

D.t=0.25s


https://dl.doubtnut.com/l/_BobSzKA0xo9R
https://dl.doubtnut.com/l/_Xf6z8JyuLTnq

Answer: B

° Watch Video Solution

163. A solid cylinder of mass 50kg and radius 0.5m is free to
rotate about the horizontal axis. A massless string is wound
round the cylinder with one end attached to it and other
end hanging freely. Tension in the string required to
produce an angular acceleration of 2 revolution s ~ % is

A. 25N

B. 50N

C. 785N

D. 157N


https://dl.doubtnut.com/l/_Xf6z8JyuLTnq
https://dl.doubtnut.com/l/_Ji9lnkRgYJFU

Answer: D

o Watch Video Solution

164. A disc and a solid sphere of same radius but different

masses roll off on two inclined planes of the same altitude

and length. Which one of the two objects gets to the

bottom of the plane first ?

A. Both reach at the same time

B. Depends on their masses

C. Disc

D. Sphere

Answer: D



https://dl.doubtnut.com/l/_Ji9lnkRgYJFU
https://dl.doubtnut.com/l/_Zm1B3zZpx0fe

I ° Watch Video Solution

165. Three bodies a ring (R), a solid cylinder (C) and a solid
sphere (S) having same mass and same radius roll down the
inclined plane without slipping. They start from rest, if VR.
V. and V; are velocities of respective bodies on reaching
the bottom of the plane, then

A vp = vo = vg

B.vp > vo > vg

C.vp < vo < vg

D.vp = vo = vg

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Zm1B3zZpx0fe
https://dl.doubtnut.com/l/_FsAuFD5dy7te

166. A solid sphere is in rolling motion. In rolling motion a
body prosseses translational kinetic energy (K;) as well as
rotational kinetic energy (K, ) simutaneously. The ratio
K;: (K; + K,) for the sphere is

A.7:10

B.5:7

C.10:7

D.2:5

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_FsAuFD5dy7te
https://dl.doubtnut.com/l/_y0qeXqePNLdB
https://dl.doubtnut.com/l/_rCJ4kjHff6w8

167. A round uniform body of radius R, mass M and
moment of inertia 'l' rolls down (without slipping) and
inclined plane making an angle 6 with the horizontal. Then

its acceleration is.

A gsin6
"1+ 1/MR?
5 gsinf
"1+ MR2/I
c gsinf
"1-I/MR?
5 gsinthetA
(1 - MR2/I)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_rCJ4kjHff6w8

168. The speed of a homogeneous solid sphere after rolling
down an inclined plane of vertical height h from rest

without sliding is

10
A —aqh
79
B.\/g_]h
6
C —aqgh
59
D —agh
39
Answer: A

° Watch Video Solution

169. A loop rolls down on an inclined plane. The fraction of

its kinetic energy that is associated with only the rotational


https://dl.doubtnut.com/l/_nUSEissHhUZF
https://dl.doubtnut.com/l/_nxEr9Lkm2RI7

motion is.

Al

N N

Answer: B

o Watch Video Solution

170. The ratio of the accelerations for a solid sphere (mass
m, and radiusR) rolling down an incline of angle 6

without slipping, and slipping down the incline without

rolling is


https://dl.doubtnut.com/l/_nxEr9Lkm2RI7
https://dl.doubtnut.com/l/_D0yu4Y0Z3DkS

Ab5:7

B.2:3

C.2:5

D.7:5

Answer: A

° Watch Video Solution

171. An object of radius R and mass M is rolling horizontally

without slipping with speed v . It then rolls up the hill to a

2
v
maximum height h = E . The moment of inertia of the

object is ( g = acceleration due to gravity)

2 2
A —MR
5


https://dl.doubtnut.com/l/_D0yu4Y0Z3DkS
https://dl.doubtnut.com/l/_YpcnmEhqn1UI

MR?

C. MR?

D. — M R?

Answer: B

° Watch Video Solution

172. If a hollow cylinder and a solid cylinder are allowed to
roll down an inclined plane, which will take more time to
reach the bottom?

A. Hollow cylinder

B. Solid cylinder

C. Same for both


https://dl.doubtnut.com/l/_YpcnmEhqn1UI
https://dl.doubtnut.com/l/_bHmJC6yLWuov

D. One whose density is more

Answer: A

° Watch Video Solution

173. Moment of inertia of a body about two perpendicular
axes X and Y in the plane of lamina are 20 kg m and 25 kg m
respectively. Its moment of inertia about an axis
perpendicular to the plane of the lamina and passing

through the point of intersection of X and Y axes is

A. 5kgm?
B. 45kgm?

C. 12.5kgm?


https://dl.doubtnut.com/l/_bHmJC6yLWuov
https://dl.doubtnut.com/l/_myN9P4FHUP2y

D. 500kgm?

Answer: B

o Watch Video Solution

174. A solid cylinder has mass M radius R and length / its
moment of inertia about an axis passing through its centre

and perpendicular to its own axis is

OMR2  MI>
A.

3 12
| MR MP
T3 12
[ BME?  MP
T4 12

MR?

D.

12


https://dl.doubtnut.com/l/_myN9P4FHUP2y
https://dl.doubtnut.com/l/_P7VNLC19Xq0z

Answer: D

° Watch Video Solution

175. Moment of inertia of a ring of mass M and radius R
about an axis passing through the centre and
perpendicular to the plane is

A.1/2MR?

B. MR?

C.1/4MR?

D.3/4MR?

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_P7VNLC19Xq0z
https://dl.doubtnut.com/l/_cgDji4zP834T

176. The moment of inertia of a uniform semicircular disc of
mass M and radius r about a line perpendicular to the

plane of the disc through the center is

A. MR?

B 1MR2
"9

C 1MR2
"4

D 2MR2
"5

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_cgDji4zP834T
https://dl.doubtnut.com/l/_WulTuI3xRGje

177. The moment of inertia of a straight thin rod of mass M
and length | about an axis perpendicular to its length and

passing through its one end, is

ML?
12
ML?
3
ML?
2

D. M L?

Answer: B

° Watch Video Solution

178. A circular disc of radius R and thickness R/6 has

moment of inertia I about an axis passing through its


https://dl.doubtnut.com/l/_ms4m782MLwEM
https://dl.doubtnut.com/l/_wXBlR7OMNrFs

centre and perpendicular to its plane. It is melted and
recast into a solid sphere. The M. I of the sphere about its

diameter as axis of rotation is

§|,_. %|,_. o= o

Answer: A

° Watch Video Solution

179. Eight identical small solid spheres, each of moment of

inertia I' are recast to form a big solid sphere. M.l. of the big


https://dl.doubtnut.com/l/_wXBlR7OMNrFs
https://dl.doubtnut.com/l/_NbcltoIm4DYk

solid sphere is

A 81

B.16 |

C.321

D. 641

Answer: D

o Watch Video Solution

180. The moment of inertia of a thin circular disc of mass M

and radius R about any diameter is

MR?
4
MR?
2

A

B.


https://dl.doubtnut.com/l/_NbcltoIm4DYk
https://dl.doubtnut.com/l/_PqJu3XnqLrEP

C. MR?

D. 2M R?

Answer: A

° Watch Video Solution

181. A solid sphere of mass M and radius R having tmoment
of inertia | about its diameter is recast into a solid dise of
radius r and thickness t. The moment of inertia of the disc
about an axis passing the edge and perpendicular to the

plane remains I. Then R and r are related as


https://dl.doubtnut.com/l/_PqJu3XnqLrEP
https://dl.doubtnut.com/l/_B9fChlwQZ44M

C.r = 1—5R
V2
D.r 1—5R
Answer: B

° Watch Video Solution

182. Consider a thin uniform rod having length 'L and mass
'M'. Its moment of inertia about an axis passing through
mid-point between centre point and one end and

perpendicular to its length is

A TML?
- 48

TML?
36

TML?
24



https://dl.doubtnut.com/l/_B9fChlwQZ44M
https://dl.doubtnut.com/l/_UsQvkBPKO038

TML?
12

Answer: A

o Watch Video Solution

183. The M.l of a disc about an axis perpendicular to its
plane and passing through its centre is MR2/2. Its M.I.

about a tangent in its plane

.3 9
Ais —MR
2
B. i 5MR2

.1is 1
.1 9
C.1is EMR

D. can not be determined


https://dl.doubtnut.com/l/_UsQvkBPKO038
https://dl.doubtnut.com/l/_D3yR9y9QZBOQ

Answer: B

° Watch Video Solution

184. Calculate the M.L. of a thin uniform ring about an axis
tangent to the ring and in a plane of the ring, if its M.l
about an axis passing through the centre and
perpendicular to plane is 4kgm?.

A. 12kgm?

B. 3kgm?

C. 6kgm?

D. 9kgm>

Answer: C

[ 4 h |


https://dl.doubtnut.com/l/_D3yR9y9QZBOQ
https://dl.doubtnut.com/l/_Vq5iYBWGPV71

I ° Watch Video Solution

185. Consider a uniform square plate of side 'a’ and mass 'm'.
The moment of inertia of this plate about an axis
perpendicular to its plane and passing through one of its

corners is

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Vq5iYBWGPV71
https://dl.doubtnut.com/l/_pS999zMTmiY8

186. The moment of inertia of a uniform circular disc of
radius R and mass M about an axis passing from the edge

of the disc and normal to the disc is.
A 3MR2
"2

B 1MR2
"9

C. MR?

D 2MR2
"5

Answer: A

° Watch Video Solution

187. The moment of inertia of a solid cylinder of mass M,

length 2 R and radius R about an axis passing through the


https://dl.doubtnut.com/l/_BcAvibqZG9kJ
https://dl.doubtnut.com/l/_WyEtE1tfRIXS

centre of mass and perpendicular to the axis of the cylinder
is I, and about an axis passing through one end of the

cylinder and perpendicular to the axis of cylinder is I, then

AL >T

I 19
CC— = —
5L 1
I 7
D. — = —
5L 6
Answer: B,A

° Watch Video Solution

188. The moment of inertia of a uniform thin rod of length L

and mass M about an axis passing through a point at a


https://dl.doubtnut.com/l/_WyEtE1tfRIXS
https://dl.doubtnut.com/l/_TUqbhx4g1xaG

L
distance of 3 from one of its ends and perpendicular to

therod is

TML?
A
48
MI?
9
MI?
12
MI?
D.
3

B.

C.

Answer: B

o Watch Video Solution

189. A light rod of length [ has two masses m; and ms

attached to its two ends. The moment of inertia of the


https://dl.doubtnut.com/l/_TUqbhx4g1xaG
https://dl.doubtnut.com/l/_qz2sfeXn63Kw

system about an axis perpendicular to the rod and passing

through the centre of mass is.

A. m1m2l2

mimsa
B.— = [?
mi + ma

mq + moy l2

mimsa

D. (m1 + m2)l2

Answer: B

° Watch Video Solution

190. From a disc of radius R and mass m, a circular hole of
diamter R, whose rim passes through the centre is cut.

What is the moment of inertia of the remaining part of the


https://dl.doubtnut.com/l/_qz2sfeXn63Kw
https://dl.doubtnut.com/l/_MCXTzu8EUcIh

disc about a perpendicular axis, passing through the
centre?

A 11MR? /32

B.9MR? /32

C.15MR? /32

D.13MR? /32

Answer: D

o Watch Video Solution

191. A square frame ABCD is formed by four identical rods

cach of mass 'm' and length ". This frame is in X-Y plane such


https://dl.doubtnut.com/l/_MCXTzu8EUcIh
https://dl.doubtnut.com/l/_CazLGDhdC5ai

that side AB coincides with X-axis and side AD along Y-axis,

The moment of inertia of the frame about X-axis is

5mi?
3

2ml?
3

Answer: A

o Watch Video Solution

192. Four point masses, each of value m, are placed at the

corners of a square ABCD of side |. The moment of inertia of


https://dl.doubtnut.com/l/_CazLGDhdC5ai
https://dl.doubtnut.com/l/_w1jcFp22qJDn

this system about an axis passing through A and parallel to
BD is

A /3ml?

B. 3ml?

C. ml?

D. 2ml?

Answer: B

° Watch Video Solution

193. Three identical uniform thin metal rods form the three
sides of an equilateral triangle. If the moment of inertia of

the system of these three rods about an axis passing


https://dl.doubtnut.com/l/_w1jcFp22qJDn
https://dl.doubtnut.com/l/_74PvGSRIMLNo

through the centroid of the triangle and perpendicular to
the plane of the triangle is 'n' times the moment of inertia
of one rod separately about an axis passing through the
centre of the rod and perpendicular to its length, the value
of 'n"is

A3

B.6

C.9

D. 12

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_74PvGSRIMLNo

194. The moment of inertia of a uniform cylinder of length
[ and radiusR about its perpendicular bisector is I. What
is the ratio [/R such that the moment of inertia is

minimum ?

Al

3
B. —

V2

2

3
o V3
2

w

@)
[\

Answer: C

o Watch Video Solution

2

195. 5T represents


https://dl.doubtnut.com/l/_vKPNL6NY6rKL
https://dl.doubtnut.com/l/_ITfii5APEaZZ

A. rotational kinetic energy of a particle.

B. potential energy of a particle.

C. torque on a particle.

D. power.

Answer: A

° Watch Video Solution

196. A solid sphere is rotating freely about its symmetry axis
in free space. The radius of the sphere is increased keeping
its mass same. Which of the following physical quantities

would remain constant for the sphere?

A. Angular velocity


https://dl.doubtnut.com/l/_ITfii5APEaZZ
https://dl.doubtnut.com/l/_ItggQE8z5QF1

B. Moment of inertia

C. Rotational kinetic energy

D. Angular momentum

Answer: D

° Watch Video Solution

197. A fly wheel is rotating with a definite angular velocity.

Suddenly a fragment from its edge breaks-off and falls away.

Its M.L.

A. increases and its angular velocity decreases.

B. decreases and its angular velocity increases.

C. remains constant.


https://dl.doubtnut.com/l/_ItggQE8z5QF1
https://dl.doubtnut.com/l/_6nv6B048pxmT

D. none of these.

Answer: B

° Watch Video Solution

198. When torque acting on a rotating body is zero, then

which of the following remains constant?

A. force

B. Linear momentum

C. Angular momentum

D. All of the above

Answer: C



https://dl.doubtnut.com/l/_6nv6B048pxmT
https://dl.doubtnut.com/l/_L7eyDmaBqazt

[ W Watch Video Solution

199. Dimensions of angular momentum are
A [M'L*T ~?]
B. [M'L™*T ]

C. [M'L*T ]

D. [M*L°T ']

Answer: C

° Watch Video Solution

200. The angular momentum of a rigid body is


https://dl.doubtnut.com/l/_L7eyDmaBqazt
https://dl.doubtnut.com/l/_IP1dHDTkWxIx
https://dl.doubtnut.com/l/_GzDdNOtn8u3f

A. the moment of the acting force.

B. moment of the momentum.

C. moment of the mass.

D. moment of the acceleration.

Answer: B

° Watch Video Solution

201. The rate of change of angular momentum is called

A. angular velocity.

B. force.

C.torque


https://dl.doubtnut.com/l/_GzDdNOtn8u3f
https://dl.doubtnut.com/l/_C10U5w0PIIbc

D. linear momentum.

Answer: C

° Watch Video Solution

202. By keeping moment of inertia of a body constant, if we

double the time period, then angular momentum of body

A. remains constant.

B. doubles.

C. becomes half.

D. quadruples.

Answer: C



https://dl.doubtnut.com/l/_C10U5w0PIIbc
https://dl.doubtnut.com/l/_oAdEy9aDCiNT

[ W Watch Video Solution ]

203. fixed point, its angular momentum is directed along

When a mass is rotating in a plane about a

A. a line perpendicular to the plane of rotation.

B.the line making an angle of 45° to the plane of

rotation.

C. the radius.

D. the tangent to the orbit.

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_oAdEy9aDCiNT
https://dl.doubtnut.com/l/_eo5Dq4eDSx4k

204. A thin horizontal circular disc is rotating about a
vertical axis passing through its centre. An insect is at rest
at a point near the rim of the disc. The insect now moves
along a diameter of the disc to reach other end. During the
journey of the insect, the angular speed of the disc
A.remains unchanged.
B. continuously decreases.

C. continuously increases.

D. first increases and then decreases.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_bn5lqSsm71hP

205. Two rotating bodies A and B of masses m and 2m with
moments of inertia I, and Ig(Ig > I,) have equal kinetic
energy of rotation. If Ly, and L; be their angular momenta

respectively, then

A Ly, > Lg

L

B. L, =
47 9

C.Ly=2Lg

D.Lg > Ly

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_SUtm8fo3IHhn

206. If there is change of angular momentum from 1) to 4 |

in 4 second, then the torque is

A (3/4)J
B.1)
C.(5//4))

D. (4//3))

Answer: A

° Watch Video Solution

207. The speed of a fan having moment of inertia
0.06kg. m? is increased rom zero to 5 rev/s. Its maximum

angular mementum in M.K N units will be


https://dl.doubtnut.com/l/_ouIuZRvlmbW9
https://dl.doubtnut.com/l/_Qj6BMUaQxs9R

A. 0.3
B.0.67
C.0.037

D.0.6/m

Answer: B

° Watch Video Solution

208. A solid sphere and a thin spherical shell of same radius
rotate about their diameters with same angular momentum
but with different angular velocities. If M; and M, are the
masses of solid sphere and hollow sphere and if their

" : : M\ .
angular velocities are in the ratio 1: 2 then A is

2


https://dl.doubtnut.com/l/_Qj6BMUaQxs9R
https://dl.doubtnut.com/l/_9eu322zNk3uz

Wl o gl

D.3

Answer: A

° Watch Video Solution

209. The kinetic energy of a body ia 4 joule and its moment
of inertia is 2 kg m?. Angular momentum is

A.2kgm? /s

B.8kgm? /s

C.6kgm? /s


https://dl.doubtnut.com/l/_9eu322zNk3uz
https://dl.doubtnut.com/l/_zVrhJvxeDGNf

D. 4kgm? /s

Answer: D

° Watch Video Solution

210. The moment of inertia of a ring about an axis passing
though the centre and perpendicular to its plane is I. It is
rotating ring is gently placed w Another identical ring is
gently placed on it, so that their centres coincide. If both
the rings are rotating about the same axis, then loss in

kinetic energy is


https://dl.doubtnut.com/l/_zVrhJvxeDGNf
https://dl.doubtnut.com/l/_Wo3037txA7AO

Answer: B

° Watch Video Solution

211. A thin circular ring of mass M and radius R is rotating
about its axis with a constant angular velocity omega. Four
objects each of mass m, are kept gently to the opposite
ends of two perpendicular diameters of the ring. The

angular velocity of the ring will be

Mw
A ———
M + 4n
(M + 4m)w

B.
M



https://dl.doubtnut.com/l/_Wo3037txA7AO
https://dl.doubtnut.com/l/_4kN2tvp584K3

Answer: A

° Watch Video Solution

212. A bob of mass m attached to an inextensible string of
length | is suspended from a vertical support. The bob
rotates in a horizontal circle with an angular speed w red/s

about the vertical. About the point of suspension:

A. angular momentum is conserved.

B. angular magnitude but not in direction.


https://dl.doubtnut.com/l/_4kN2tvp584K3
https://dl.doubtnut.com/l/_j94pgerM24XU

C.angular momentum changes in direction but not in

magnitude.

D. angular momentum changes both in direction and

magnitude.

Answer: C

° Watch Video Solution

213. A thin uniform circular disc of mass M and radius R is
rotating in a horizontal plane about an axis passing
through its centre and perpendicular to its plane with an
angular velocity w. Another disc of same thickness and
: . :
radius but mass §M is placed gently on the first disc co-

axially. The angular velocity of the system is now


https://dl.doubtnut.com/l/_j94pgerM24XU
https://dl.doubtnut.com/l/_6NYKuwBBZ7VL

Answer: A

° View Text Solution

214. A disc of the moment of inertia ’l;’ is rotating in
horizontal plane about an axis passing through a centre
and perpendicular to its plane with constant angular speed
‘wy’ . Another disc of moment of inertia "I, ’. having zero

angular speed is placed discs are rotating disc. Now, both


https://dl.doubtnut.com/l/_6NYKuwBBZ7VL
https://dl.doubtnut.com/l/_v8ZYJQVcck9C

the discs are rotating with constant angular speed "ws’.

The energy lost by the initial rotating disc is

A % III:_IQIz - w%

6.3 | 7 |

C. % 11[1_1_212 w}

D. % :1111+I2I2 w?
Answer: D

° Watch Video Solution

215. A hoop of radius r and mass m rotating with an angular
velocity wy is placed on a rough horizontal surface. The

initial velocity of the centre of the hoop is zero. What will be


https://dl.doubtnut.com/l/_v8ZYJQVcck9C
https://dl.doubtnut.com/l/_BvTOP66HCs7n

the velocity of the centre of the hoop when it ceases ot

slip?

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_BvTOP66HCs7n

216.
A small object of uniform density rolls up a curved surface

with an initial velocity v. It reaches up to a maximum height

2
of — with respect to the initial position. The object is

4g
(a). Ring
(b). solid sphere

(c). hollow sphere

(d). disc

A.ring
B. solid sphere

C. hollow sphere


https://dl.doubtnut.com/l/_CBi17JdFeePV

D. disc

Answer: D

° Watch Video Solution

217. For increasing the angular verocity of an object by 10%,

the kinetic energy has to be increased by

A.04

B.0.2

C.01

D. 0.21

Answer: D



https://dl.doubtnut.com/l/_CBi17JdFeePV
https://dl.doubtnut.com/l/_F4MVpHGxmO49

[ W Watch Video Solution ]

218. There object, A : (a solid sphere), B : (a thin circular
disk) and C' : (a circular ring), each have the same mass M
and radius R. They all spin with the same angular speed w
about their own symmetry axes. The amount of work (W)
required ot bring them to rest, would satisfy the relation
AWe>Wg > Wy
B.Wyu >Wg > Wg

CWg>Wyu>We

D.W, > Wy > Wj

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_F4MVpHGxmO49
https://dl.doubtnut.com/l/_ck2LQxdOGy06

219. M. of a thin uniform rod about the axis passing
through its centre and perpendicular to its length is
ML2/12 . The rod is cut transversely into two halves, which
are then riveted end to end.M.l. of the composite rod about
the axis passing through its centre and perpendicular to its

length will be

MI?
3
MI?
12
MI?
48
MI?
6

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ck2LQxdOGy06
https://dl.doubtnut.com/l/_5txDQSh0wY6c

220. The moment of inertia of an electron in n® orbit will

be

Answer: A

° Watch Video Solution

221. Moment of inertia of disc about the tangent parallel to

plane is I. The moment of inertia of disc about tangent and


https://dl.doubtnut.com/l/_5txDQSh0wY6c
https://dl.doubtnut.com/l/_E4vTOMJAwzSt
https://dl.doubtnut.com/l/_it8Th4pmlvDG

perpendicular to its plane is

A. MR2

MR?
2t

Mrw
t

B.

D. Mrwt

Answer: D

o Watch Video Solution

222. A disc has mass 'M" and radius 'R'. How much tangential

force should be applied to the rim of the disc so as to

rotate with angular velocity w in time 't'?

Mrw
4t

A


https://dl.doubtnut.com/l/_it8Th4pmlvDG
https://dl.doubtnut.com/l/_Sbi2Vj43ham6

MRw
2t

MRw

D. M Ruwt

Answer: B

° Watch Video Solution

223. There are four point masses m each on the corners of a
square of side length | about one of its diagonals, the
moment of inertia of the system is

A. 2ml?

B. mi>

C. 4ml?


https://dl.doubtnut.com/l/_Sbi2Vj43ham6
https://dl.doubtnut.com/l/_zrjTlDFJWdkk

D. 6ml?

Answer: B

o Watch Video Solution

224. The moment of inertia of uniform circular disc about an
axis passing through its centre is 6kgm? . Its M.l. about an
axis perpendicular to its plane and just touching the rim
will be

A. 18kmg?

B. 30kgm>

C. 15kgm?

D. 3kgm>


https://dl.doubtnut.com/l/_zrjTlDFJWdkk
https://dl.doubtnut.com/l/_A4YRQ5yf4auH

Answer: A

o Watch Video Solution

225. The M.L. of a uniform disc about the diameter is 1. Its

M.l. about an axis perpendicular to its plane and passing

through a point on its rim is

A. 4|

B. 5l

C. ol

D. |

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_A4YRQ5yf4auH
https://dl.doubtnut.com/l/_36fcqyeR4nsw

226. A flywheel at rest is to reach an angular velocity of 24
rad/s in 8 second with constant angular acceleration. The
total angle turned through during this interval is

A. 24 rad

B. 48 rad

C.72 rad

D. 96 rad

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_36fcqyeR4nsw
https://dl.doubtnut.com/l/_lwgRUovZXJWh

227. A wheel has angular acceleration of 3.0rad /s* and an
initial angular speed of 2.00rad /s. In a tine of 2s it has
rotated through an angle (in radian) of

A 6

B.10

C.12

D.4

Answer: B

° Watch Video Solution

228. A wheel of moment of inertia 2kgm? is rotating about

an axis passing through centre and perpendicular to its


https://dl.doubtnut.com/l/_1l8jJIB3Xpr0
https://dl.doubtnut.com/l/_G5rBWvJb7DfT

plane at a speed 60rad / s. Due to friction, it comes to rest
in 5 minutes. The angular momentum of the wheel three
minutes before it stops rotating is

A. 24kg m* /2

B. 48kg m” /2

C.72kg m? /2

D. 96kg m* /2

Answer: C

° Watch Video Solution

229. An annular ring with inner and outer radii R; and R, is

rolling wihtout slipping with a uniform angular speed. The


https://dl.doubtnut.com/l/_G5rBWvJb7DfT
https://dl.doubtnut.com/l/_K8Q0ctZmmMh7

ratio of the forces experienced by the two particles situated

on the inner and outer parts of the ring, Fl is

2

A1
B.Ri /R,
C.Ry/R,

D. (R, /Ry)*

Answer: B

° Watch Video Solution

230. A cord is wound round the circumference of wheel of
radius r. The axis of the wheel is horizontal and fixed and

moment of inertia about it is I. A weight mg is attached to


https://dl.doubtnut.com/l/_K8Q0ctZmmMh7
https://dl.doubtnut.com/l/_q0R8GIMrt7hS

the end of the cord and falls from rest. After falling through

a distance h, the angular velocity of the wheel will be.

2o | =

A. [mgh]
[ 2mgh :
B. | —————
| I + 2mr?
1
[ 2mgh >
c | =m9n
| I+ mr?
1
[ mgh ?
p. | 9%
| I+ mr? |
Answer: C

° Watch Video Solution

231. A mass 'm' is supported by a massless string wound
around a uniform hollow cylinder of mass m and radius R. If

the string does not slip on the cylinder, with what


https://dl.doubtnut.com/l/_q0R8GIMrt7hS
https://dl.doubtnut.com/l/_iOqa28Vy9wpN

acceleration will the mass fall or release?

29
A —
3
g
B. =
2
59
C. —
6

D.g


https://dl.doubtnut.com/l/_iOqa28Vy9wpN

Answer: B

° Watch Video Solution

232. Two solid cylinders P and Q of same mass and same
radius start rolling down a fixed inclined plane from the
same height at the same time. Cylinder P has most of its
mass concentrated near its surface, while Q has most its
mass concentrated near the axis. Which statement(s) is

(are) correct?

A.Both cylinders P and Q reach the ground [IIT JEE 2012]

at the same time."

B. Cylinder P has larger linear acceleration than cylinder

0.


https://dl.doubtnut.com/l/_iOqa28Vy9wpN
https://dl.doubtnut.com/l/_qA3xiD54Y9AP

C. Both cylinders P and Q reach the ground with same

translational kinetic energy.

D. Cylinder Q reaches the ground with larger angular

speed.

Answer: D

° Watch Video Solution

233. A body sliding on a smooth inclined plane requires 4s
to reach the bottom, starting from rest at the at the top.
How much time does it take to cover ont-foruth the

distance startion from rest at the top?

A. 1second


https://dl.doubtnut.com/l/_qA3xiD54Y9AP
https://dl.doubtnut.com/l/_GMJR8T0S2jkn

B. 2 second

C.3 second

D. 4 second

Answer: B

° Watch Video Solution

234. A hollow spere of mass M and radius R is rotating with
angular frequency w it suddenly stops rotating and 75% of
kinetic energy is converted to heat if s is the speicific heat
of the material in j / kg k then rise in temperature of the

2
spere is (Ml of hollow sphere = EMR2

) B
" 48


https://dl.doubtnut.com/l/_GMJR8T0S2jkn
https://dl.doubtnut.com/l/_xV1GAdpaRlKm

R2u2
4S
Rw
25
R2u2
25

Answer: B

° Watch Video Solution

235. An autmobile moves on road with a speed of 54km / h.
The radius of its wheel is 0.45m and the moment of inertia
of the wheel about its axis of rotation is 3kgm?. If the
vehicle is brought to rest in 15s, the magnitude of average

torque tansmitted by its brakes to the wheel is :

A. 2.86Kg m?s ~*


https://dl.doubtnut.com/l/_xV1GAdpaRlKm
https://dl.doubtnut.com/l/_KjAuoo0ycS7z

B. 6.66kg m?s 2
C.8.58kg m?s 2

D. 10.86kg m?s 2

Answer: B

° Watch Video Solution

236. A ceiling fan rotates about its own axis with some

angular velocity. When the fan is switched off, the angular
. 1 e

velocity becomes 7 th of the original in time 't' and 'n’

revolutions are made in that time. The number f revolutions

made by the fan during the time interval between switch of

and rest are (Angular retardation is uniform)


https://dl.doubtnut.com/l/_KjAuoo0ycS7z
https://dl.doubtnut.com/l/_bXn4yKIJ92JV

-
15

B, o
15
16n
15
32n

15

Answer: C

° Watch Video Solution

237. Two rings are placed with common centres such that
their planes are perpendicular. Two more rings are placed
concentric with the previous two rings such that their
planes make 45°° with the planes of the two given rings.
Find the monment of inertia of the system about an axis

passing through the diameter of one of the rings.


https://dl.doubtnut.com/l/_bXn4yKIJ92JV
https://dl.doubtnut.com/l/_lJiFk30tKSK6

MR?

B. M R?

C.2MR?

D. 4MR?

Answer: C

° Watch Video Solution

238. Arigid body can be hinged about any point on the axis.
When it is hinged such that the hinge is at x, the moment of
inertia is given by, I = 3z°24z + 17

Then the X-coordinate of centre of mass is.

A2


https://dl.doubtnut.com/l/_lJiFk30tKSK6
https://dl.doubtnut.com/l/_0qXj7CoD5bRC

B.4

C.6

D.7

Answer: B

° Watch Video Solution

239. A rotating disc of mass M and radius R is brought to
rest on its flat surface, which has a coefficient of kinetic
friction with floor as u. If it is in pure rotation about its
central axis oriented vertically, the magnitude of angular

deceleration is

2
Jiai]
3R


https://dl.doubtnut.com/l/_0qXj7CoD5bRC
https://dl.doubtnut.com/l/_vdDdcTGSCcnq

3ug
AR

4pg
3R

3ug
2R

Answer: C

° Watch Video Solution

240. Two particles of masses m and M are a distance d apart
and constitute a system. If v is the frequency of revolution
about the axis passing throngh the centre of mass and
perpendicular te the line joining the masses, the rotational

(K.E.yof the system is,

mvimMd>?

(M + m)


https://dl.doubtnut.com/l/_vdDdcTGSCcnq
https://dl.doubtnut.com/l/_enVIyFz9BuPI

8 2m2v*mMd?
- (m+ M)
c 2mvPmM?2d?

(m + M)
2mv2d?
“(m+ M)

Answer: B

° Watch Video Solution

241. A solid flywheel of mass M and radius r revolves with an
angular velocity m. With what force must a brake lining be
pressed against it for the flywheel to stop in t seconds, if u

is the coefficient of friction?

Mrw
A.
2ut

W
" 2ulMt



https://dl.doubtnut.com/l/_enVIyFz9BuPI
https://dl.doubtnut.com/l/_sU2qGay54E8E

Mw
" 2urt
Muwt

D.
2ur

Answer: A

° Watch Video Solution

242. A sphere of mass m rolls without slipping on a plane
inclined at 6. The linear acceleration of the sphere will be

—gsin 6. The minimum value of p for this to be possible is

7

A2'0
- =sin

2

B. 70039

2
C. 7\/se020 -1

2
D. 7\/cosec29 =1



https://dl.doubtnut.com/l/_sU2qGay54E8E
https://dl.doubtnut.com/l/_BWyL2R6MAysI

Answer: C

° Watch Video Solution

243. A body of mass 3 kg is moving along the line 5y= 12x
+39 with a velocity 5 m/s. At t=0, it is at the point (-2, 3). Find

the angular momentum of the particle at t =5 s.

8 2

3
B. §kg m? /s

C.15kgm?* /s

D. 45kg m* /s

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_BWyL2R6MAysI
https://dl.doubtnut.com/l/_ttrDj6P0r6of

244. A thin rod is placed co-axially within a thin hollow tube
which lies on a smooth horizontal table. The rod having the
same mass 'M' and length 'L as that of tube is free to move
within the tube. The system is given an angular velocity 'o'
about a vertical axis from one of its ends. Considering
negligible friction between surfaces, find the angular

velocity of the rod as it just slips out of the tube.

w|€ »~|& g

O
g

Answer: B



https://dl.doubtnut.com/l/_ttrDj6P0r6of
https://dl.doubtnut.com/l/_S69WRkgUhIJW

I ° Watch Video Solution

245. A sphere rolls on the surface with velocity v. It
encounters a smooth frictionless incline of height h which it
needs to climb. What will be the minimum velocity for which

it will climb the incline?

10
A. —
79"

B. /gh

5

D. \/2gh

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_S69WRkgUhIJW
https://dl.doubtnut.com/l/_COPNPQvQFjEK




