
PHYSICS

BOOKS - MARVEL PHYSICS (HINGLISH)

ROTATIONAL MOTION

Multiple Choice Question

1. The physical quantity in translational motion, which is analogous to

moment of inertia in rotational motion is

A. Velocity

B. Force

C. Energy

D. Mass

Answer: D

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_F14MUaf6hJ6Q


Watch Video Solution

2. Two masses of 500 gram and 600 grams are attached to the 10 cm and

80 cm marks respectively of a light metre scale. The moment of inertia of

this system about an axis passing through the centre of the scale will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.134 kg-m2

2 kg-m2

0.56 kg-m2

4.5 kg-m2

3. A rod 0.5 m long has two masses each of 20 gram stuck at its ends. If

the masses are treated as point masses and if the mass of the rod is

https://dl.doubtnut.com/l/_F14MUaf6hJ6Q
https://dl.doubtnut.com/l/_ZzEd7cHqxjYA
https://dl.doubtnut.com/l/_ZzRYw2PTxk2D


neglected, then the moment of inertia of the system about a transverse

axis passing through the centre is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.25 × 10− 3kg − m2

2.5 × 10− 3kg − m2

4 × × 10− 3kg − m2

5 × 10− 3kg − m2

4. A wheel of mass 10 kg and radius of gyration 50 cm is rotating at 300

rpm. Then, the rotational kinetic energy of the wheel is

A. 625J

B. 1000J

C. 1250J

https://dl.doubtnut.com/l/_ZzRYw2PTxk2D
https://dl.doubtnut.com/l/_IqGbEyjsRRGV


D. 1500J

Answer: C

Watch Video Solution

5. Four similar point masses (m each) are symmetrically placed on the

circumference of a disc of mass M and radius R. Moment of inertia of the

system about an axis passing through centre O and perpendicular to the

plane of the disc will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

MR2 + 4mR2

+ 4mR2MR2

2

MR2 + mR2

+ 8mR2MR2

3

https://dl.doubtnut.com/l/_IqGbEyjsRRGV
https://dl.doubtnut.com/l/_9JmgEaaJhhSQ


6. About which axis, the moment of inertia in the given triangular lamina

is maximum? 

A. AB

B. BC

C. CD

https://dl.doubtnut.com/l/_yN5ucHny12Al


D. BD

Answer: B

View Text Solution

7. The angular displacement of a �ywheel varies with time as

. Then the angular acceleration is given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ = at + bt2 − ct3

a + 2bt − 3ct2

2b − 6t

a + 2b − 6t

2b − 6ct

https://dl.doubtnut.com/l/_yN5ucHny12Al
https://dl.doubtnut.com/l/_wp7wQsuHz2LT


8. A disc of mass 1 kg and radius 10 cm is rotating about its axis with an

anuglar velocity of 2 rad/s. The linear momentum of the disc,

A. 0.2 kg-m/s

B. zero

C. 0.4 kg-m/s

D. 0.02 kg-m/s

Answer: B

Watch Video Solution

9. Three point masses, each of mass , are placed at the corners of an

equilateral triangle of side . The moment of inertia of this system about

an axis along one side of the triangle is

A. 

B. 

m

L

3mb2

2mb2

https://dl.doubtnut.com/l/_lhvKFZvbWGNV
https://dl.doubtnut.com/l/_feb1dSRkWF0e


C. 

D. 

Answer: D

Watch Video Solution

( )mb24
3

( )mb23

4

10. Three thin rods, each of length 2 m and mass 3 kg are placed along x, y

and z axes, such that one end of each rod is at the origin. The moment of

inertia of this system about the x axis is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2kgm2

4kgm2

6kgm2

8kgm2

https://dl.doubtnut.com/l/_feb1dSRkWF0e
https://dl.doubtnut.com/l/_QbZxw9EGIswy


11. A circular disc is to be made by using equal masses of aluminium and

iron. To get maximum moment of inertia, about its geometrical axis, it

should be so prepared that

A. Aluminium is at the interior and the iron surrounding it

B. Iron is at the interior and the aluminium surrounding it

C. Aluminium and iron are used in alternate layers

D. Aluminium and iron discs should be kept one above the other

Answer: A

Watch Video Solution

12. In �rst �gure a meter stick, half of which is wood and the other half

steel is pivoted at the wooden end at  and a force is applied at the steel

and at . On second �gure the stick is pivoted at the steel end at  and

the same force is applied at the wooden end at . The angular

A

O O

A

https://dl.doubtnut.com/l/_QbZxw9EGIswy
https://dl.doubtnut.com/l/_UqFApiS3PAma
https://dl.doubtnut.com/l/_UNoZSrFlr6U2


acceleration. 

.

A. smaller in the �rst case

B. smaller in the second case

C. equal in both the cases

D. larger in the �rst case

Answer: A

Watch Video Solution

13. When a rigid body is in motion, few particles of the body remain at

rest at all times. What kind of motion is the rigid body having?

A. Translational

B. Rotational

https://dl.doubtnut.com/l/_UNoZSrFlr6U2
https://dl.doubtnut.com/l/_LX95mJVpJo7A


C. Rolling

D. Uniform circular motion

Answer: B

Watch Video Solution

14. If a horizontal cylindrical tube, partly �lled with water is rapidly

rotated about a vertical axis passing through its centre, the moment of

inertia of the water about its axis will

A. decrease

B. increase

C. not change

D. increase or decrease depending upon clockwise or anticlockwise

sense of rotation

Answer: B

https://dl.doubtnut.com/l/_LX95mJVpJo7A
https://dl.doubtnut.com/l/_24EoxCQeYlKj


Watch Video Solution

15. A �ywheel rotating about a �xed axis has a kinetic energy of 225 J when

its angular speed is 30 rad/s. What is the moment of inertia of the

�ywheel about its axis of rotation?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.5 kg m2

0.6  kg m2

0.8  kg m2

0.3  kg m2

16. A whell of mass 4 kg and radius of gyration 0.4 m is making 300 r.p.m.

Its moment of inertia is

https://dl.doubtnut.com/l/_24EoxCQeYlKj
https://dl.doubtnut.com/l/_FZocZTiGUHh1
https://dl.doubtnut.com/l/_INNGr3ybJtN6


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6.4 kg m2

0.64 kg m2

0.32 kg m2

64 kg m2

17. A �ywheel rotating about a �xed axis has a kinetic energy of 

when its angular speed is  radian  . The moment of inertia of the

wheel about the axis of rotation is

A. 

B. 

C. 

D. 

360J

30 s− 1

0.6 kg m2

0.4 kg m2

0.8 kg m2

0.55 kg m2

https://dl.doubtnut.com/l/_INNGr3ybJtN6
https://dl.doubtnut.com/l/_J1rntl0GGmVd


Answer: C

Watch Video Solution

18. A circular disc of mass 2 kg and radius 0.1 m is rotating at an angular

speed of 2 rad/s, about an axis passing through its centre and

perpendicular to its plane. What is its rotational kinetic energy?

A. 0.1 J

B. 0.2 J

C. 0.02 J

D. 0.05 J

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_J1rntl0GGmVd
https://dl.doubtnut.com/l/_SLmDkIpzdNWT


19. The K.E. of a body is 3 joule and its moment of inertia is . Then

its angular momentum will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

6 kg m2

3 kg m2 /s

4 kg m2 /s

5 kg m2 /s

6 kg m2 /s

20. A ring and a thin hollow cylinder have the same mass and radius. If 

and  represent their moment of inertia about their axes, then

A. 

B. 

C. 

Ir

Is

IR = IC

IR = IC
1

2

IR = 2IC

https://dl.doubtnut.com/l/_5et1ZPEEaSHe
https://dl.doubtnut.com/l/_20YghbBD2xQc


D. 

Answer: A

Watch Video Solution

IR = √2IC

21. When the speed of a �ywheel is increased from 240 r.p.m. to 360 r.p.m.,

the energy spent is 1936 J. 

What is te moment of inertia of the �ywheel?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4.9kg − m2

9.8kg − m2

2kg − m2

15kg − m2

https://dl.doubtnut.com/l/_20YghbBD2xQc
https://dl.doubtnut.com/l/_VWXqwj4GWRPj
https://dl.doubtnut.com/l/_pSGh9epmy473


22. A body having M.I of  about its axis of rotation is rotating

with angular velocity of 6 rad/s. The kinetic energy of the rotating body is

the same as that of a body of mass 5 kg moving with a speed of

A. 2 m/s

B. 4 m/s

C. 6 m/s

D. 8 m/s

Answer: C

Watch Video Solution

5kg − m2

23. A solid disc is rotating at an angular speed of 20 rad/s. It is

decelerated at a constant rate of . Through what angle the disc

will turn before coming to rest?

A. 100 radian

B. 50 radian

2 rad/s2

https://dl.doubtnut.com/l/_pSGh9epmy473
https://dl.doubtnut.com/l/_a2iYnBqD6jST


C. 200 radian

D. 300 radian

Answer: A

Watch Video Solution

24. A wheel is rotating at 900 rpm about its axis. When the power is cut

o�, it comes to rest in 1 min. The angular retardation (in rad ) is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

s− 2

π

π

2

π

6

π

4

https://dl.doubtnut.com/l/_a2iYnBqD6jST
https://dl.doubtnut.com/l/_w5OfGtCkPC7g
https://dl.doubtnut.com/l/_YvoRtsJrGZVy


25. The moment of an inertia about an axis of a body which is rotating

with angular velocity  is numerically equal to

A. twice the rottational kinetic enegy

B. one-fourth of its rotational kinetic energy

C. half of the rotational kinetic energy

D. rotational kinetic energy

Answer: A

Watch Video Solution

1rad s − 1

26. A thin metal disc of mass 2 kg starts from rest and rolls down a

smooth inclined plane. Its rotational K.E. is 4 J at the bottom of the

inclined plane. What is its linear velocity at the same point?

A. 

B. 

3√2m/s

2√3m/s

https://dl.doubtnut.com/l/_YvoRtsJrGZVy
https://dl.doubtnut.com/l/_9xyFWG92lL1d


C. 

D. 

Answer: C

Watch Video Solution

2√2m/s

2m/s

27. A body of moment of inertia about its axis of rotation is  and

angular velocity 3 rad/s. The kinetic energy of rotating body is same as

that of body of mass 27 kg moving with a speed of

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3kgm2

1.0 ms − 1

0.5 ms − 1

1.5 ms − 1

2.0 ms − 1

https://dl.doubtnut.com/l/_9xyFWG92lL1d
https://dl.doubtnut.com/l/_CCWyqcpRM5UN


28. In a rectangle . Along which axis the moment of

inertia will be the minimum? 

A. BC

B. BD

C. HF

D. EG

ABCD(BC = 2AB)

https://dl.doubtnut.com/l/_CCWyqcpRM5UN
https://dl.doubtnut.com/l/_GzsgeokSkpn7


Answer: D

View Text Solution

29. 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:

A. one

B. less than one

C. more than one

D. can not be decided

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_GzsgeokSkpn7
https://dl.doubtnut.com/l/_5zspbahLGimE


30. When a disc rotates with uniform angular velocity, which of the

following is not true ?

A. The sense of rotation remains same

B. The orientation of the axis of rotation remains same

C. The speed of rotation is non-zero and remains same

D. The angular acceleration is non - zero and remains same

Answer: D

Watch Video Solution

31. A uniform square plate has a small piece  of an irregular shape

removed and guled to the centre of the plate leaving a hole behind in

Q

https://dl.doubtnut.com/l/_wM7PEYIJxFy0
https://dl.doubtnut.com/l/_G55ZjKAvia4F


�gure. The moment of inertia about the z-axis is then, 

.

A. increased

B. decreased

C. the same

D. changed in unpredicted manner

Answer: B

Watch Video Solution

32. A solid sphere of mass M and radius R spins about an axis passing

through its centre making 600 r.p.m. What is its kinetic energy of

rotation?

https://dl.doubtnut.com/l/_G55ZjKAvia4F
https://dl.doubtnut.com/l/_iVXm34938ky1


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

πM 2R22

5

80π2MR2

80πR

π2MR
2

5

33. Three mass points are located at the vertices of an

equilateral triangle of length a. What is the moment of 'inertia' of the

system about an axis along an axis along the altitude of the triangle

passing through ?

A. 

B. 

C. 

D. 

m1, m2, m3

m1

(m1 + m2 + m3)a2

(m2 + m3)a21

4

(m2 + m3)a21

2

(m2 + m3)a2

https://dl.doubtnut.com/l/_iVXm34938ky1
https://dl.doubtnut.com/l/_g6gD0dQsvP2D


Answer: B

Watch Video Solution

34. A heavy body and a light body have equal K.E. which one of them has

hreater momentum?

A. Light body

B. Heavy body

C. Both have equal momentum

D. A body with higher velocity

Answer: B

Watch Video Solution

35. If the angular velocity of a body increases by  then its kinetic

energy of rotation will increase by

20 %

https://dl.doubtnut.com/l/_g6gD0dQsvP2D
https://dl.doubtnut.com/l/_vgJSKglapKQY
https://dl.doubtnut.com/l/_suGZdM0E1ZBf


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

20 %

30 %

44 %

66 %

36. The angular velocity of a body is increased from 5 rad/s to 20 rad/s,

without applying a torque but by changing its moment of Inertia. What is

the relation between the new radius of gyration and the initial radius of

gyration?

A. 

B. 

C. 

D. 

K1 = K2

K1 =
K2

2

K1 = 2K2

K2 = 3K1

https://dl.doubtnut.com/l/_suGZdM0E1ZBf
https://dl.doubtnut.com/l/_jTQe8Qq6m49X


Answer: C

Watch Video Solution

37. A body rolls down a smooth inclined plane. If its rotational kinetic

energy is  of its translational K.E., then the body must be a

A. cylinder

B. ring

C. solid sphere

D. solid disc

Answer: C

Watch Video Solution

40 %

38. Two solid spheres of the same mass are of steel and aluminium. If

 denote their moments of inertia about their diameters, thenIS and IA

https://dl.doubtnut.com/l/_jTQe8Qq6m49X
https://dl.doubtnut.com/l/_57Ksdcy94dBM
https://dl.doubtnut.com/l/_XnljbnWjsXcT


A. 

B. 

C. 

D. none of the above

Answer: C

Watch Video Solution

IS = IA

IS > IA

IS < IA

39. A uniform metre scale of mass 0.2 kg is rotated about an axis passing

through its one end and perpendicular to its length, at the rate of 60

revolutions/minute. What is its kinetic energy of rotation?

A. 3/4 J

B. 4/3 J

C. 2.5 J

D. 0.5 J

(use π2 = 10)

https://dl.doubtnut.com/l/_XnljbnWjsXcT
https://dl.doubtnut.com/l/_OX5refdxt0Is


Answer: B

Watch Video Solution

40. Two loops P and Q are made from a uniform wire. The radii of P and Q

are  respectively and their moments of inertia are 

respectively. 

If  then  is

A. 5

B. 4

C. 3

D. 2

Answer: D

Watch Video Solution

R1 and R2 IP and IQ

= 8
IP

IQ

R1

R2

https://dl.doubtnut.com/l/_OX5refdxt0Is
https://dl.doubtnut.com/l/_QMx6V8xvp47b


41. The moment of inertia of a circular disc of mass  and radius 

about an axis passing thrugh the center of mass is . The moment of

inertia of another circular disc of same mass and thickness but half the

density about the same axis is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

M R

I0

I0

4

I0

2

2I0

4I0

42. A car is moving with a constant speed. The wheels of the car make 120

rotations per minute. The brakes are applied and the car comes to rest in

8 second. How many rotations are completed by the wheels, before the

https://dl.doubtnut.com/l/_LBCg8nwh0Co3
https://dl.doubtnut.com/l/_HXJ1Jt8axLSF


car is brought to rest? (Assume that the brakes produce a constant

retarding force)

A. 4

B. 6

C. 8

D. 10

Answer: C

Watch Video Solution

43. The ratio of the dimension of Planck's constant and that of moment of

inertia is the dimension of

A. frequency

B. angular momentum

C. velocity

https://dl.doubtnut.com/l/_HXJ1Jt8axLSF
https://dl.doubtnut.com/l/_4UIgMaBtcc0V


D. time

Answer: A

Watch Video Solution

44. Two circular discs A and B have equal masses and equal thicknesses

but have densities  such that . Their moments of

inertia are related as

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

d1 and d2 d1 > d2

I1 > I2

I1 < I2

I1 = I2

I1 > > I2

https://dl.doubtnut.com/l/_4UIgMaBtcc0V
https://dl.doubtnut.com/l/_OL34qVvAXeeN
https://dl.doubtnut.com/l/_g2SloMjgXHHz


45. A ody is in pure rotation. The linear speed v of a particle, the distance

r of the particle from the axis and the angular velocity  of the body are

related as . Thus

A. 

B. 

C. 

D.  is independent of r

Answer: D

Watch Video Solution

ω

ω =
v

r

ω ∝
1

r

ω ∝ r

ω = 0

ω

46. The moment of inertia of a copper disc, rotating about an axis passing

through its centre and perpendicular to its plane

A. increases if its temperature is increased

B. changes if its axis of rotation is changed

https://dl.doubtnut.com/l/_g2SloMjgXHHz
https://dl.doubtnut.com/l/_4HfQWyzlIIGl


C. increases if its angular velocity is increased

D. both (a) and (b) are correct

Answer: D

Watch Video Solution

47. Four point masses, each of value m, are placed at the corners of a

square ABCD, having each side of length L. What is the moment of inertia

of this system about an axis passing through A and parallel to the

diagonal BD?

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

3mL2

2mL2

√3mL2

mL2

https://dl.doubtnut.com/l/_4HfQWyzlIIGl
https://dl.doubtnut.com/l/_FAV5iTmD46lP


Watch Video Solution

48. If  is the density of its material, then its rotational K.E. is given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ρ

AL3ρω2

24

AL3ρω2

6

AL2ρω2

24

AL3ρ2ω

24

49. The density of a rod AB increases linearly from A to B its midpoint is O

and its centre of mass is at C. four axes pass through A, B, O and C, all

perpendicular to the length of the rod. The moment of inertial of the rod

about these axes are  and  respectively.

A. 

IA, IB, IO IC

IA > IB

https://dl.doubtnut.com/l/_FAV5iTmD46lP
https://dl.doubtnut.com/l/_OrQ8YlcHkejx
https://dl.doubtnut.com/l/_5AIktleLdlk8


B. 

C. 

D. 

Answer: A

Watch Video Solution

IA < IB

IO < IB

IA < IC

50. The diameter of a disc is increased by  without changing its mass.

What is the percentage increase in its moment of inertia about its axis of

symmetry?

A. 

B. 

C. 

D. 

Answer: B

2 %

2 %

4 %

8 %

1 %

https://dl.doubtnut.com/l/_5AIktleLdlk8
https://dl.doubtnut.com/l/_i93S1bXk3Gwo


Watch Video Solution

51. A molecule consists of two atoms each of mass m and separated by a

distance d. If K is the average rotational K.E. of the molecule at particular

temperature, then its angular frequency is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
2

d

K

m

√
d

2
K

m

2d√
m

K

√
d

4
m

K

52. 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)

https://dl.doubtnut.com/l/_i93S1bXk3Gwo
https://dl.doubtnut.com/l/_WP11lVoarJsV
https://dl.doubtnut.com/l/_1lnGu3WWco4U


A. 18

B. 16

C. 12

D. 10

Answer: C

Watch Video Solution

53. Three particles each of mass m gram are situated at the vertices of an

equilateral triangle ABC of side L cm as shown in the �gure. 

  

https://dl.doubtnut.com/l/_1lnGu3WWco4U
https://dl.doubtnut.com/l/_cHU4EfdiCg8H


The moment of inertia of the system about a line BY perpendicular to BC

and in the plane ABC is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

mL2gram - cm23

2

mL2gram - cm23

2

mL2gram - cm25

4

2 mL2gram - cm2

54. Two discs A and B are mounted coaxiallay on a vertical axle. The discs

have moments of inertia I and 2 I respectively about the common axis.

Disc A is imparted an initial angular velocity  using the entire potential

energy of a spring compressed by a distance  Disc B is imparted an

angular velocity  by a spring having the same spring constant and

compressed by a distance  Both the discs rotate in the clockwise

2ω

x1

ω

x2

https://dl.doubtnut.com/l/_cHU4EfdiCg8H
https://dl.doubtnut.com/l/_aVNmP6XkX92q


direction.

The ratio  is

A. 2

B. 

C. 

D. 

Answer: C

Watch Video Solution

x1 /x2

1

2

√2

1

√2

55. A hollow spere of mass M and radius R is rotating with angular

frequency  it suddenly stops rotating and 75% of kinetic energy is

converted to heat if s is the speici�c heat of the material in j / kg k then

rise in temperature of the spere is (MI of hollow sphere 

A. 

B. 

ω

= MR22

3

Rω

4S

R2ω2

4S

https://dl.doubtnut.com/l/_aVNmP6XkX92q
https://dl.doubtnut.com/l/_McsAI5gcdPgq


C. 

D. 

Answer: B

Watch Video Solution

Rω

2S

R2ω2

2S

56. A disc of moment of inertia  is rotating at 600 rpm. If the

frequency of rotation changes from 600 rpm to 300 rpm, then what is the

work done ?

A. 1370 J

B. 1630 J

C. 1470 J

D. 1570 J

Answer: C

Watch Video Solution

9.8/π2kgm2

https://dl.doubtnut.com/l/_McsAI5gcdPgq
https://dl.doubtnut.com/l/_coRZTwx1iowX


57. An automobiles engine develops a power of 100 kilowatt, when

rotating at a speed of 30 rev/sec. What torque does it deliver?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

N − m
1000

3π

N − m
2000

3π

N − m
5000

3π

N − m
4000
3π

58. The �y wheel of a motor has a moment of inertia of 90 . If the

motor produces a constant torque of 270 N-m, then the angular

acceleration produced in the �y wheel.

A. 

kg − m2

3 rad/s2

https://dl.doubtnut.com/l/_coRZTwx1iowX
https://dl.doubtnut.com/l/_R6ocGRztXPUA
https://dl.doubtnut.com/l/_G7qp09lbiEGC


B. 

C. 

D. 

Answer: A

Watch Video Solution

6 rad/s2

9 rad/s2

12 rad/s2

59. If there a change in the angular momentum of a body from

 to  in 4 seconds, then the torque acting on the

body is

A. 

B. 

C. 

D. 

Answer: B

5 kg-m2 /s 8 kg-m2 /s

1N − m

N − m
3

4

N − m
1

2

2N − m

https://dl.doubtnut.com/l/_G7qp09lbiEGC
https://dl.doubtnut.com/l/_AMVzwU0i8u8H


Watch Video Solution

60. A torque of magnitude 500 Nm acts on a body of mass 16 kg and

produces and angular acceleration of . The radius of gyration of

the body is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

20 rad/s2

m
5

4

m
4
5

m
2

3

m
3

2

61. A constant torque of 31.4 Nm is applied to a pivoted wheel. If the

angular acceleration of the wheel is , then its moment of

inertia is

2π  rad/s2

https://dl.doubtnut.com/l/_AMVzwU0i8u8H
https://dl.doubtnut.com/l/_Yfs8v5s46FRr
https://dl.doubtnut.com/l/_Rdci3ntiQbK9


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5 kg m2

2.5 kg m2

10 kg m2

1.25 kg m2

62. Under a constant torque, the angular momentum of a body changes

from 2x to 5x in 8 sec. The torque acting on the body is

A. 

B. 

C. 

D. 

Answer: C

x

4

3x

4

3x

8

3x

16

https://dl.doubtnut.com/l/_Rdci3ntiQbK9
https://dl.doubtnut.com/l/_yG1sZ2O1ZBoN


Watch Video Solution

63. A wheel has a moment of inertia of  and is making 

 What is the magnitude of the torque required to stop it in 10

s?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5 × 10− 3kgm2

20 rev/s.

1.5π × 10− 2N. m

2π × 10− 2N − m

3π × 10− 2N − m

3.5π × 10− 2N − m

64. A wheel having moment of inertia  about its vertical axis,

rotates at the rate of  about this axis. The torque which can stop

the wheel's rotation in one minute would be

2kgm2

60r ±

https://dl.doubtnut.com/l/_yG1sZ2O1ZBoN
https://dl.doubtnut.com/l/_Z3lTwWjXjBFU
https://dl.doubtnut.com/l/_vqSU0CI2onTX


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Nm
π

12

Nm
π

15

Nm
2π

15

Nm
π

18

65. A constant torque of  id exterted on a pivoted wheel. If the

angular acceleration of the wheel is , then the moment of

inertia will be.

A. 

B. 

C. 

D. 

31.4N − m

4πrad/s2

1.5 kg-m2

2.5 kg-m2

3.5 kg-m2

4.5 kg-m2

https://dl.doubtnut.com/l/_vqSU0CI2onTX
https://dl.doubtnut.com/l/_lo4BRwN6oWP3


Answer: B

Watch Video Solution

66. Torques of equal magnitude are applied to a thin hollow cylinder and

a solid sphere, both having the same mass and radius. Both of them are

free to rotate about their axis of symmetry. If  are the angular

accelerations of the cylinder and the sphere respectively, then the ratio

 will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

αc and αs

αc

αs

5

2

2

5

4
3

3

4

https://dl.doubtnut.com/l/_lo4BRwN6oWP3
https://dl.doubtnut.com/l/_Uv1JEDncauqb
https://dl.doubtnut.com/l/_35wHMPs5kIg1


67. A torque of 100 N-m acting on a wheel at rest, rotates it through 200

radian in 10 s. What is the moment of inertia of the wheel?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

10 kg-m2

15 kg-m2

20 kg-m2

25 kg-m2

68. A toraue of magnitude 4000 N-m, acts on a body of mass 2 kg. If the

angular acceleration produced in the body is , then the radius

of gyration of the body is

A. 5 m

B. 10 m

20 rad/s2

https://dl.doubtnut.com/l/_35wHMPs5kIg1
https://dl.doubtnut.com/l/_sR4ZRyEpaJbd


C. 15 m

D. 20 m

Answer: B

Watch Video Solution

69. A rope of negligible mass is wound around a hollow cylinder of mass 4

kg and radius 40 cm. What is the angular acceleration of the cylinder, if

the rope is pulled with a force of 4N? Assume that there is no splipping.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2 rad/s2

1.5 rad/s2

2.5 rad/s2

3 rad/s2

https://dl.doubtnut.com/l/_sR4ZRyEpaJbd
https://dl.doubtnut.com/l/_R1ezVHVzOcde


70. A force of  acts on O, the origin of the coodinate system. The

torque about the point (1,-1) is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−Fk̂

F( î − ĵ)

−F( î − ĵ)

F( î + ĵ)

−F( î + ĵ)

https://dl.doubtnut.com/l/_R1ezVHVzOcde
https://dl.doubtnut.com/l/_RPegOepvFcgi


71.  is the centre of an equilateral triangle .  and  are the

three forces acting along the sides  and  respectively. What

should be the value of  so that the total torque about  is zero?  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

O ABC F1, F2 F3

AB, BC AC

F3 O

(F1 − F2)

(F1 + F2)

2(F1 + F2)

(F1 + F2)

2

https://dl.doubtnut.com/l/_C5IjDme8unFp


72. Which one of the following relations is wrong?

A. Angular momentum  Angular velocity

B. 

C. 

D. 

Answer: C

Watch Video Solution

= M. I. ×

Force = Mass × Acceleration

Moment of Inertia = Torque × Angular acceleration

Torque = M.I × Angular acceleration

73. A toruque  produces an angular acceleration in a body rotating

about an axis of rotation. The moment of inertia of the body is increased

by  by redistributing the masses, about the axis of rotation. To

maintain the same angular acceleration, the torque is changed to .

What is the relation between ?

τ

50 %

τ'

τ and τ'

https://dl.doubtnut.com/l/_C5IjDme8unFp
https://dl.doubtnut.com/l/_cMxY3AmpldEX
https://dl.doubtnut.com/l/_9HPRhoIUqknd


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

τ' = τ

τ' = τ
2

3

τ' = τ
3

2

τ' =
τ

2

74. A costant torque of 400 N turns a �ywheel at rest and of

 about an axis through its centre. What is the change in its

angular velocity in 4 s?

A. 8 rad/s

B. 12 rad/s

C. 16 rad/s

D. 20 rad/s

M.I. 100 kgm2

https://dl.doubtnut.com/l/_9HPRhoIUqknd
https://dl.doubtnut.com/l/_q0qNqcrN2vgO


Answer: C

Watch Video Solution

75. What is the power of an engine, if it applies a toque of 180 Nm, to

rotate a rotor at a uniform angular speed of 100 rad/s?

A. 36 kW

B. 18 kW

C. 27 kW

D. 50 kW

Answer: B

Watch Video Solution

76. A rope is wound round a hollow cylinder of mass 5 kg and radius 0.5m.

What is the angular acceleration of the cylinder if the rope is pulled with

https://dl.doubtnut.com/l/_q0qNqcrN2vgO
https://dl.doubtnut.com/l/_iEGRpFppjCfd
https://dl.doubtnut.com/l/_gK5tlH6yahil


a force of 20 Ngt

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4 rad/s2

5 rad/s2

6 rad/s2

8 rad/s2

77. The angular velocity of a body is given by 

  

A torque  acts on it. Then the rotational power will be

A. 12 watt

B. 24 watt

C. 16 watt

→
ω = 3 î + 2ĵ + 3k̂

→
τ = 2 î + 3ĵ + 4k̂

https://dl.doubtnut.com/l/_gK5tlH6yahil
https://dl.doubtnut.com/l/_0HjVhkYPrwFt


D. 8 watt

Answer: B

Watch Video Solution

78. A ring and a disc of di�erent masses are rotating with the same

kinetic energy. If a retarding torque  is applied to the ring, the ring

stops after completing n rotations. If the same retarding torque is

applied to the disc, how many rotations would it complete before coming

to rest?

A. 2n

B. 4n

C. 

D. n

Answer: D

Watch Video Solution

(τ)

n

2

https://dl.doubtnut.com/l/_0HjVhkYPrwFt
https://dl.doubtnut.com/l/_R63QXsi2hYxi


79. A uniform rod AB of length L and and weight Mg is hinged at one end

A. The rod is kept in the horizontal position by a massless string. If the

string is cut, then the angular acceleration of the rod will be 

  

A. 

B. 

C. 

D. 

Answer: A

[M.I. of the rod about A is ]
ML2

3

3g

2L

2g

L

2g

3L

g

L

https://dl.doubtnut.com/l/_R63QXsi2hYxi
https://dl.doubtnut.com/l/_fRmMdSugUz6Q


Watch Video Solution

80. Let  be the force acting on a particle having position vector  and 

 be the torque of this force about the origin. Then

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

→
F

→
r

→
τ

→
r .

→
τ ≠ 0 and

→
F .

→
τ ≠ 0

→
r .

→
τ = ≠ 0 and

→
F .

→
τ = 0

→
r .

→
τ = ≠ 0 and

→
F .

→
τ ≠ 0

→
r .

→
τ = 0 and

→
F .

→
τ = 0

81. A rope is wound round a hollow cylinder of mass M and radius R. If the

rope is pulled with a force F newton, then the angular acceleration of the

cylinder will be

https://dl.doubtnut.com/l/_fRmMdSugUz6Q
https://dl.doubtnut.com/l/_J6423zkDMtmE
https://dl.doubtnut.com/l/_kkmca8NrEw60


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

MRF

MR

F

R

MF

F

MR

82. A wheel is at rest in the horizontal position. Its moment of inertia

about a vertical axis passing through its centre is . A constant

torque of 300 N-m is now applied to it for 5 second. What is the change

in its kinetic energy?

A. 

B. 

C. 

D. 

15 kgm2

3 × 104J

6.5 × 104J

7 × 103J

7.5 × 104J

https://dl.doubtnut.com/l/_kkmca8NrEw60
https://dl.doubtnut.com/l/_PLC30YZZAk7M


Answer: D

Watch Video Solution

83. A uniform disc of mass 500 kg and radius 2 metres is rotating at the

rate of 600 rpm. What is the torque required to rotate the disc in the

opposite direction with the same speed in a time of 100 seconds?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

600πNm

500πNm

400πNm

300πNm

https://dl.doubtnut.com/l/_PLC30YZZAk7M
https://dl.doubtnut.com/l/_s6RaSka3zHB2


84. A cord is wound round the circumference of wheel of radius . The

axis of the wheel is horizontal and �xed and moment of inertia about it is

. A weight  is attached to the end of the cord and falls from rest.

After falling through a distance , the angular velocity of the wheel will

be.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r

I mg

h

[mgh]1 / 2

[ ]
1 / 22mgh

I + 2mr2

[ ]
1 / 22mgh

I + mr2

[ ]
1 / 2

mgh

I + mr2

85. A solid cylinder of mass  and radius  is free to rotate about

the horizontal axis. A massless string is wound round the cylinder with

50kg 0.5m

https://dl.doubtnut.com/l/_Eamgpm8qiRwR
https://dl.doubtnut.com/l/_bb7OuS1QFaER


one end attached to it and other end hanging freely. Tension in the string

required to produce an angular acceleration of  revolution  is

A. 78.5 N

B. 157 N

C. 25 N

D. 50 N

Answer: C

Watch Video Solution

2 s− 2

86. A torque of 75 Nm acts on a body at rest for 4 s. What is the change in

its angular momentum?

A. increases by 

B. decreases by 

C. increases by 

100 kg m2 /s

200 kg m2 /s

200 kg m2 /s

https://dl.doubtnut.com/l/_bb7OuS1QFaER
https://dl.doubtnut.com/l/_FMPWYDgSTT0o


D. increases by 

Answer: D

Watch Video Solution

300 kg m2 /s

87. A ring of mass 10 kg and radius 0.2 m is rotating about its geometrical

axis at 20 rev/sec. Its moment of inertia is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.2 kg - m2

3.0 kg - m2

0.4 kg - m2

5.0 kg - m2

https://dl.doubtnut.com/l/_FMPWYDgSTT0o
https://dl.doubtnut.com/l/_0DzEZXTDR5kN


88. A rod of length 2 m, has a mass of 0.12 kg. Its moment of inertia about

an axis passing through its one end and perpendicular to the length of

the rod is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.16 kg - m2

0.12 kg - m2

0.32 kg - m2

0.08 kg - m2

89. A uniform disc of mass 5 kg has a radius of 0.5 m. Its moment of

inertia about an axis passing through a point on its circumference and

perpendicular to its plane is

A. 1.25 kg - m2

https://dl.doubtnut.com/l/_IwfH88ps14uS
https://dl.doubtnut.com/l/_2SDwe3nNPiT1


B. 

C. 

D. 

Answer: D

Watch Video Solution

0.5 kg - m2

4 kg - m2

1.875 kg - m2

90. A rod of length 2 m has a mass of 0.24 kg. Its moment of inerita about

an axis passing through its centre and perpendicular to the length of the

rod is

A. 

B. 

C. 

D. 

Answer: B

0.04 kg - m2

0.08 kg - m2

0.12 kg - m2

0.02 kg - m2

https://dl.doubtnut.com/l/_2SDwe3nNPiT1
https://dl.doubtnut.com/l/_T1I1X54NpN0i


Watch Video Solution

91. A disc of mass 2 kg is rolling on a horizontal surface without slipping

with a velocity of 0.1 m/s. What is its rotational kinetic energy?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5 × 10− 3J

2.5 × 10− 3J

15 × 10− 3J

8 × 10− 3J

92. The moment of inertia of a circular disc about an axis passing through

its centre and normal to its plane is . Then its moment of

inertia about a diameter is

50 kg - m2

https://dl.doubtnut.com/l/_T1I1X54NpN0i
https://dl.doubtnut.com/l/_b77aBai9EjON
https://dl.doubtnut.com/l/_EDu224DIpgBM


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

100 kg - m2

25 kg - m2

200 kg - m2

10 kg - m2

93. A solid sphere of mass 1 kg and radius 10 cm rolls without slipping on

a horizontal surface, with a velocity of 20 cm/s. The total kinetic energy of

the sphere is

A. 0.014 J

B. 0.028 J

C. 14 J

D. 28 J

https://dl.doubtnut.com/l/_EDu224DIpgBM
https://dl.doubtnut.com/l/_qpzowtL4p9Nh


Answer: B

Watch Video Solution

94. Two rings have their M.I. in the ratio 2:1. If their diameters are in the

ratio of 2:1, then the ratio of their masses will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2: 1

1: 1

1: 2

1: 4

95. Two circular discs are of same thickness. The diameter of  is twice

that of . The moment of inertia of  as compared to that of  is

A

B A B

https://dl.doubtnut.com/l/_qpzowtL4p9Nh
https://dl.doubtnut.com/l/_KwUWjtLQdXwd
https://dl.doubtnut.com/l/_Z0riLrPNyj4a


A. 4

B. 16

C. 8

D. 2

Answer: B

Watch Video Solution

96. The diameter of a thin circular disc of mass 2 kg is 0.2 m. Its moment

of inertia about an axis passing through the edge and perpendicular to

the plane of the disc is

A. 

B. 

C. 

D. 

0.01 kg - m2

0.02 kg - m2

0.03 kg - m2

0.04 kg - m2

https://dl.doubtnut.com/l/_Z0riLrPNyj4a
https://dl.doubtnut.com/l/_BN5PjNZxhg76


Answer: C

Watch Video Solution

97. 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

A. 0.5 cm

B. 2.5 cm

C. 3.54 cm

D. 6.45 cm

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_BN5PjNZxhg76
https://dl.doubtnut.com/l/_b3sXOVqRmnCx


98. The moment of inertia of a ring of mass 5 gram and radius 1 cm about

and axis passing through its edge and parallel to its natural axis is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5g − cm2

2.5 g - cm2

20 g - cm2

10 g - cm2

99. The M.I. of a ring about an axis passing through its centre and

perpendicular to its plane is , then its M.I. about any diameter is

A. 

B. 

C. 

2 kg - m2

3 kg - m2

1 kg - m2

4 kg - m2

https://dl.doubtnut.com/l/_57iHFe6R5PFs
https://dl.doubtnut.com/l/_cCz7XLGS4B3A


D. 

Answer: B

Watch Video Solution

2 kg - m2

100. M.I. of a thin uniform rod about the axis passing through its centre

and perpendicular to its length is  . The rod is cut transversely

into two halves, which are then riveted end to end.M.I. of the composite

rod about the axis passing through its centre and perpendicular to its

length will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ML2 /12

Ml2

3

Ml2

6

Ml2

48

Ml2

24

https://dl.doubtnut.com/l/_cCz7XLGS4B3A
https://dl.doubtnut.com/l/_a8mFa84fKYTo


101. Find the moment of inertia of a solid cylinder of mass M and radius R

about a line parallel to the axis of the cylinder and on the surface of the

cylinder.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

MR22

5

MR23

5

MR23

2

MR25

2

102. The moment of inertia of a uniform thin rod of length  and mass 

about an axis passing through a point at a distance of  from one of

its ends and perpendicular to the rod is

L M

L/3

https://dl.doubtnut.com/l/_a8mFa84fKYTo
https://dl.doubtnut.com/l/_tIa82ILlGTEf
https://dl.doubtnut.com/l/_I1qJ7Z8BIuB8


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ML2

9

ML2

12

ML2

3

ML2

5

103. The moment of inertia of a metre scale of mass 0.6 kg about an axis

perpendicular to the scale and passing through 30 cm position on the

scale is given by (Breadth of'the scale is negligible)

A. 

B. 

C. 

D. 

0.104 kg - m2

0.208 kg - m2

0.070 kg - m2

0.148 kg - m2

https://dl.doubtnut.com/l/_I1qJ7Z8BIuB8
https://dl.doubtnut.com/l/_pKBuP5TUxaWG


Answer: A

Watch Video Solution

104. Two discs cone of density 7200  and another of density 

 have the same mass and thickness. What is the ratio of their

moments of inertia?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

kg/m3

9000km/m3

4
5

5

4

5

9

1

9 × 7.2

https://dl.doubtnut.com/l/_pKBuP5TUxaWG
https://dl.doubtnut.com/l/_ITtVRMTLFUvm


105. A solid cylinder of mass 20 kg, has length 1 metre and radius 0.5 m.

Then its moment of inertia in  ? about its geometrical axis is

A. 2.5

B. 5

C. 1.5

D. 3

Answer: A

Watch Video Solution

kgm2

106. Moment of inertia of a solid sphere of radius R and density p about

its diameter is

A. 

B. 

C. 

πR3ρ
8

3

πR4ρ
8

15

πR5ρ
8

15

https://dl.doubtnut.com/l/_ryvOsmSty1zn
https://dl.doubtnut.com/l/_wt7QoZJ0W9xT


D. 

Answer: C

Watch Video Solution

πR3ρ215

8

107. The moment of inertia of two spheres of equal masses about their

diameters are equal. If one of them is solid and the other is hollow, then

the ratio of their radii is 

[M.I. of hollow sphere =  ]

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

MR2
h

2

3

5: 3

3: 5

√5: √3

√3: √5

https://dl.doubtnut.com/l/_wt7QoZJ0W9xT
https://dl.doubtnut.com/l/_MRDco9HWUKxQ


108. The M.I. of a disc of mass M and radius R, about an axis passing

through the centre O and perpendicular to the plane of the disc is 

. If one quarter of the disc is removed, the new moment of inertia of the

disc will be 

A. 

B. 

C. 

MR2

2

MR2

3

MR2

4

MR23

8

https://dl.doubtnut.com/l/_QgxsaQ1zYfic


D. 

Answer: C

Watch Video Solution

MR23

2

109. A wire of mass  and length  is bent in the form of circular ring. The

moment of inertia of the ring about its axis is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

m l

4π2ML2

ML2

8π2

8π2ML2

ML2

4π2

https://dl.doubtnut.com/l/_QgxsaQ1zYfic
https://dl.doubtnut.com/l/_kNIF0xCZblJR


110. Two solid spheres are made of the same material. The ratio of their

diameters is 2: 1. The ratio of their moments of inertia about their

respective diameters is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 4

8: 1

32: 1

16: 1

111. The ratio of the radii of gyration of a circular disc and a circular ring

of the same radii about a tangential axis perpendicular to plane of disc or

ring is

A. 
√3

2

https://dl.doubtnut.com/l/_ngFnMOsT5Nhl
https://dl.doubtnut.com/l/_KmhNyhqC0zdP


B. 

C. 

D. 

Answer: A

Watch Video Solution

2: 3

1: 2

√5: √6

112. Two identical concentric rings each of mass m and radius R are placed

perpendicularly. What is the moment of inertia of the system about the

axis of one of the rings ?

A. 

B. 

C. 

D. 

Answer: B

3MR2

MR23

2

MR21

4

2MR2

https://dl.doubtnut.com/l/_KmhNyhqC0zdP
https://dl.doubtnut.com/l/_Ryn1bkmwo3Qv


Watch Video Solution

113. The M.1. of a solid sphere about its diameter is I. It is then casted into

8 small identical spheres. What is the M.I. of each small sphere about its

diameter?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

8

1

24

1

16

1

32

114. Moment of inertia of a rod of mass M and length L about an axis

passing through a point midway between centre and end is

https://dl.doubtnut.com/l/_Ryn1bkmwo3Qv
https://dl.doubtnut.com/l/_XyHmPT8UElsG
https://dl.doubtnut.com/l/_UtH2OQZmFI7A


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

7ML2

12

ML2

44

7ML2

48

7ML2

44

115. The M.I. of a uniform disc about a diameter is I. Its M.I. about an axis

perpendiçular to its plane and passing through a point on its rim is

A. 51

B. 61

C. I

D. 4I

Answer: B

https://dl.doubtnut.com/l/_UtH2OQZmFI7A
https://dl.doubtnut.com/l/_XilmO69LCRmV


Watch Video Solution

116. Moment of inertia of a ring of mass m = 3 gm and radius r = 1 cm

about an axis passing through its edge and parallel to its natural axis is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10 gram cm2

100 gram cm2

6 gram cm2

1 gram cm2

117. One quarter sector is cut from a uniform disc of radius R. This sector

has mass M. It is made to rotate about a line perpendicular to its plane

and passing through the centre of the original disc. What is its moment

of inertia about the axis of rotation ?

https://dl.doubtnut.com/l/_XilmO69LCRmV
https://dl.doubtnut.com/l/_zZ8lry1uDINs
https://dl.doubtnut.com/l/_UPLrSuoBXsLj


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

MR2

8

√2MR2

MR2

4

MR2

2

118. One solid sphere  and another hollow sphere  are of same mass

and same outer radii. Their moment of inertia about their diameters are

respectively  and  such that.

A. 

B. 

C. 

D. 

A B

IA IB

IA < IB

=
IA

IB

dA

dB

IA = IB

IA > IB

https://dl.doubtnut.com/l/_UPLrSuoBXsLj
https://dl.doubtnut.com/l/_qVC82ORELK0R


Answer: A

Watch Video Solution

119. Moment of inertia of a circular wire of mass M and radius R about its

diameter is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

MR2

MR2

2

MR2

4

2MR2

120.  is a traiangular plate of uniform thickness. The sides are in the

ratio shown in the �gure. ,  and  are the moments of inertia of

ABC

IAB IBC ICA

https://dl.doubtnut.com/l/_qVC82ORELK0R
https://dl.doubtnut.com/l/_2Voo9IQpdFTr
https://dl.doubtnut.com/l/_nxv5ql5GSbZF


the plate about ,  and  repectively. Which one of the following

relations is correct? 

A. 

B.  is maximum

C. 

D. 

Answer: D

Watch Video Solution

AB BC CA

IAB + IBC = ICA

ICA

IAB > IBC

IBC > IAC

https://dl.doubtnut.com/l/_nxv5ql5GSbZF


121. 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

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

+
2MR2

3
Ml2

12

+
MR2

3
Ml2

12

+
3MR2

4
Ml2

12

+
MR2

4
Ml2

12

122. What is the moment of inertia of a solid of density  and radius R

about its diameter ?

A. 

ρ

R5ρ
176
105

https://dl.doubtnut.com/l/_nxv5ql5GSbZF
https://dl.doubtnut.com/l/_Vr5fuXY1hO92
https://dl.doubtnut.com/l/_2SX0QQdrnjiY


B. 

C. 

D. 

Answer: A

Watch Video Solution

R2ρ
176
105

R5ρ
105

176

R2ρ
105

176

123. The moment of inertia of a thin circular disc of mass M and radius R

about any diameter is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

MR2

4

MR2

2

MR2

2MR2

https://dl.doubtnut.com/l/_2SX0QQdrnjiY
https://dl.doubtnut.com/l/_DjW7mBcEipkA


124. A circular disc of mass M and radius R is suspended from a nail in the

wall. The nail is �xed very near to the rim of the disc. The moment of

inertia of the disc about an axis along the nail is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

MR2

MR2

2

MR23

2

MR2

4

125. The radius of gyration of a body about an axis at a distance of 6 cm

from the centre of mass is 10 cm. What is its radius of gyration about a

parallel axis through its centre of mass?

https://dl.doubtnut.com/l/_DjW7mBcEipkA
https://dl.doubtnut.com/l/_LNFF806x0ViR
https://dl.doubtnut.com/l/_wacAqJLuiryN


A. K = 4 cm

B. K = 6 cm

C. K =10 cm

D. K = 8 cm

Answer: D

Watch Video Solution

126. The ratio of the radii of gyration of a circular disc and a circular ring

of the same radii about a tangential axis perpendicular to plane of disc or

ring is

A. 

B. 

C. 

D. 

1: 2

2: 3

3: 4

√5: √6

https://dl.doubtnut.com/l/_wacAqJLuiryN
https://dl.doubtnut.com/l/_1yDd0PBf6B3X


Answer: D

Watch Video Solution

127. Two rings have the same mass (m) and radius (r). They are placed in

such away that their centres are at a common point and their planes are

perpendicular to each other. What is the moment of inertia of the system

about an axis passing through their centre and perpendicular to the

plane of one of the ring ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mr2

mr23

2

2mr2

mr2

2

https://dl.doubtnut.com/l/_1yDd0PBf6B3X
https://dl.doubtnut.com/l/_Sxn1hx6hphIy
https://dl.doubtnut.com/l/_5kBfTIRaZcwV


128. The M.I. of a uniform semicircular disc of mass M and radius R about

a line perpendicular to the plane of the disc and passing through the

centre is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

MR21

2

MR21

4

MR2

MR23

4

129. The M.I. of a uniform rod about a perpendicular axis passing through

one of its ends is  . The same rod is bent into a ring and its moment of

inertia about a diameter is . Then  is

A. 

I1

I2
I1

I2

π2

3

https://dl.doubtnut.com/l/_5kBfTIRaZcwV
https://dl.doubtnut.com/l/_Fms64qOfDp8k


B. 

C. 

D. 

Answer: C

Watch Video Solution

4π2

3

8π2

3

16π2

3

130. 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

A. 

B. 

C. 

D. 

Answer: B

3: 5

√3: √5

√3: √7

5: 7

https://dl.doubtnut.com/l/_Fms64qOfDp8k
https://dl.doubtnut.com/l/_pJG2Q744y8Ak


Watch Video Solution

131. Two circular rings A and B of radii nR and R are made from the same

wire. The Ml of A about an axis passing through the centre and

perpendicular to the plane of A is 27 times that of the smaller loop B.

What is the value of n if the length of A = n (length of B) ?

A. 2

B. 3

C. 4

D. 5

Answer: B

Watch Video Solution

132. Bodies of regular geometrical shape were allowed to roll on a

horizontal surface. It was found that for one rolling body, die

https://dl.doubtnut.com/l/_pJG2Q744y8Ak
https://dl.doubtnut.com/l/_nSKvU24EEWuV
https://dl.doubtnut.com/l/_wMh4ZGAK4EJn


translational KE was equal to rotational KE, the body must be

A. a solid sphere

B. a hollow sphere

C. a disc

D. a thin ring

Answer: D

Watch Video Solution

133. A circular disc of radius  and thickness  has moment of inertia 

 about an axis passing through its centre and perpendicular to its plane.

It is melted and recast into a solid sphere. The  of the sphere about

its diameter as axis of rotation is

A. 

B. 

C. 

R R/6

I

M. I

I

100

2I
8

I

https://dl.doubtnut.com/l/_wMh4ZGAK4EJn
https://dl.doubtnut.com/l/_Ds3BCJrNvO7j


D. 

Answer: D

Watch Video Solution

I

5

134. Ler l be the moment of inertia of a uniform square plate about an

axis AB that passes through its centre and is parallel to two of its sides.

CD is a line in the plane of the plate that passes through the centre of

the plate and makes an angle  with AB. The moment of inertia of the

plate about the axis CD is then equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

θ

I cos2 θ

I

I cos2( )
θ

2

I sin2 θ

https://dl.doubtnut.com/l/_Ds3BCJrNvO7j
https://dl.doubtnut.com/l/_gkKOB9tefpJm


135. A thin rod of length  and mass  is bent at its midpoint into two

halves so that the angle between them is . The moment of inertia of

the bent rod about an axis passing through the bending point and

perpendicular to the plane de�ned by the two halves of the rod is.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

L M

90∘

ML2

6

√2ML2

24

ML2

24

ML2

12

136. Consider a uniform square plate of side 'a' and mass 'm' The moment

of inertia of heis plate about an axis perpendiucalar to its plane and

passing through one of its corners is

https://dl.doubtnut.com/l/_gkKOB9tefpJm
https://dl.doubtnut.com/l/_f7VKroMGo722
https://dl.doubtnut.com/l/_TthvYQGuYnRb


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ma27
12

ma21

12

ma25

6

ma22

3

137. A thin uniform rod of length  and mass  is swinging freely about a

horizontal axis passing through its end. Its maximum angular speed is .

Its centre of mass rises to a maximum height of -

A. 

B. 

C. 

D. 

l m

ω

1

3
l2ω2

g

1

6
lω

g

1

2
l2ω2

g

1

6
l2ω2

g

https://dl.doubtnut.com/l/_TthvYQGuYnRb
https://dl.doubtnut.com/l/_0AMAQ1qRxX10


Answer: D

Watch Video Solution

138. A symmetric lamina of mass M consists of a square shape with a

semicircular section over of the edge of the square as shown in �g. p-10.

The side of the square is 2a. The moment of inertia of the lamina about

an axis through its centre of mass and perpendicular to the plane is

. The moment of inertia of the lamina is ......  

A. 

B. 

1.6Ma2

2.4Ma2

3.6Ma2

https://dl.doubtnut.com/l/_0AMAQ1qRxX10
https://dl.doubtnut.com/l/_WMC7TTMJUcGv


C. 

D. 

Answer: C

Watch Video Solution

4.8Ma2

6.00Ma2

139. The moment of inertia of a hollow sphere of mass  having internal

and external radii  and  about an axis passing through its centre and

perpendicular to its plane is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

M

R 2R

MR213

32

MR231

35

MR262

35

MR23

2

https://dl.doubtnut.com/l/_WMC7TTMJUcGv
https://dl.doubtnut.com/l/_V7xOBQDO7VPZ


140. Three idential spherical shells each of mass  and radius  are

placed as shown in Fig. Consider an axis XX' which is touching the two

shells and passing through diameter of third shell. Moment of Inertia of

the system consisting of these three spherical shells about XX' as axis is : 

A. 

m r

3mr2

https://dl.doubtnut.com/l/_V7xOBQDO7VPZ
https://dl.doubtnut.com/l/_771jIJ5KVLXf


B. 

C. 

D. 

Answer: C

Watch Video Solution

mr216

5

4mr2

mr211

5

141. A solid sphere of mass M and radius R having tmoment of inertia I

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

A. 

B. 

C. 

D. 

r = R
√2

15

r = = R
2

√15

r = √ R
2

15

r = R
2

15

https://dl.doubtnut.com/l/_771jIJ5KVLXf
https://dl.doubtnut.com/l/_FLnDfb4qLAZo


Answer: B

Watch Video Solution

142. Moment of inertia of a disc about an axis which is tangent and

parallel to its plane is I . Then the moment of inertia of disc about a

tangent, but perpendicular to its plane will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

I
5

6

I
6

5

I
3

4

I
3

2

https://dl.doubtnut.com/l/_FLnDfb4qLAZo
https://dl.doubtnut.com/l/_wY4YqxQUoY6s


143. The moment of inertia of a solid sphere about an axis passing

through its centre of gravity is  . What is its radius of gyration

about a parallel axis at a distance 2R from the �rst axis ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

MR22

5

R
5

2

5R

√ R
12

5

√ R
22

5

144. Two uniform circular discs A and B of radii R and 4R with thicknesses

x and x/4 respectively, rotate about their axes passing through their

centres and perpendicular to their planes. If the M.I. of the �rst disc is 

and that of the second disc is  then

IA

IB

https://dl.doubtnut.com/l/_K3ycBiEti1VH
https://dl.doubtnut.com/l/_WW8QMm5IUQR6


A. 

B. 

C. 

D. Data is insu�cient

Answer: C

Watch Video Solution

IA = IB

IA > IB

IB > IA

145. 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 . Then  is

A. 

B. 

C. 

D. 

I1

I2 I1 /I2

5π

3

8π2

3

5π

3

8π2

5

https://dl.doubtnut.com/l/_WW8QMm5IUQR6
https://dl.doubtnut.com/l/_zyGbzDsnHTSv


Answer: B

Watch Video Solution

146. When a torque acting on a system is increased, then which óne of

the following quantities will increase? (a) linear momentum (b) Angular

momentum (c) force (d) Displacement

A. linear momentum

B. Angular momentum

C. force

D. Displacement

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_zyGbzDsnHTSv
https://dl.doubtnut.com/l/_nTRVuXCvk9Co


147. If L is the angular momentum and I is the moment of inertia of a

rotating body, then  represents

A. rotational potential energy

B. total energy

C. rotational kinetic energy

D. translational kinetic energy

Answer: C

Watch Video Solution

L2

21

148. A disc of mass 4 kg and radius 0.2 m, makes 20 rev/s, about an axis

passing through its centre and perpendicular to the plane of the disc.

The angular momentum of the disc is approximately equal to

A. 

B. 

10 kg-m2 /sec

5 kg-m2 /sec

https://dl.doubtnut.com/l/_n3sgpbuIcHbp
https://dl.doubtnut.com/l/_uRUfc4KH0JdL


C. 

D. 

Answer: A

Watch Video Solution

15 kg-m2 /sec

20 kg-m2 /sec

149. A disc of mass  and radius  is rotating with an angular velocity .

If gently, two masses  each are placed at a distance  on either side

of the axis of rotation, what will be the new angular velocity ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

M r ω

m r/2

ω

2

mω

M + m

Mω

M + m

M + m

Mω

https://dl.doubtnut.com/l/_uRUfc4KH0JdL
https://dl.doubtnut.com/l/_juR2QYwBg8jt


150. A particle of mass 0.75 kg is moving in the XY plane parallel to Y-axis,

with a uniform speed of 4 m/s. It crosses the X-axis at 3 m from the origin.

What is the angular momentum of the particle about the origin?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3 kg m2 /s

9 kg m2 /s

6 kg m2 /s

1.5 kg m2 /s

151. A body of mass 2 kg is rotating on a circular path of radius 0.5 m, with

an angular velocity of 20 rad/s. If the radius of the path is doubled, then

the new angular velocity will be

A. 5 rad/sec

https://dl.doubtnut.com/l/_juR2QYwBg8jt
https://dl.doubtnut.com/l/_fCSPEz3m5Zlv
https://dl.doubtnut.com/l/_TJqzt2SwU0Xx


B. 2.5 rad/sec

C. 10 rad/sec

D. 8 rad/sec

Answer: A

Watch Video Solution

152. A circular disc rotates about an axis passing through its centre with a

certain angular velocity. Suddenly a small piece of the disc is broken from

the edge and falls down. Then

A. Its M.I will increase and angular velocity will decrease

B. Its M.I will decrease and the angular velocity will increase

C. Both the M.I. and the angular velocity will increase

D. Both the M.I and the angular velocity will decrease

Answer: B

https://dl.doubtnut.com/l/_TJqzt2SwU0Xx
https://dl.doubtnut.com/l/_OzIBvLCtX58V


Watch Video Solution

153. A body of mass m and radius of gyration K has an angular

momentum L. Then its angular velocity is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mK2

L

L

mK2

mK2K

K2

mL

154. A man standing on a rotating horizontal circular table, suddenly sits

down. What is conserved in this process ?

A. kinetic energy

https://dl.doubtnut.com/l/_OzIBvLCtX58V
https://dl.doubtnut.com/l/_oUYqRTxnXCRk
https://dl.doubtnut.com/l/_kD9qhOxzVyB8


B. angular speed

C. angular momentum

D. linear momentum

Answer: C

Watch Video Solution

155. A particle performs a uniform circular motion with angular

momentum L. If its angular frequency is halved and the rotational kinetic

energy is doubled, then the new angular momentum will be

A. 

B. 

C. 

D. 

Answer: C

2L

3L

4L

L

4

https://dl.doubtnut.com/l/_kD9qhOxzVyB8
https://dl.doubtnut.com/l/_AeKFWncbNZEn


Watch Video Solution

156. A thin circular ring of mass  and radius  is rotating in a

horizontal plane about an axis vertical to its plane with a constant

angular velocity . If two objects each of mass  be attached gently to

the opposite ends of a diameter of the ring, the ring will then rotate with

an angular velocity

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

M R

ω m

M + 2m

Mω1

Mω1

M + 2m

ω1(M + 2m)

M

ω1(m + 2M)

2m

https://dl.doubtnut.com/l/_AeKFWncbNZEn
https://dl.doubtnut.com/l/_C9RsV8nOFs9d


157. A round disc of moment of inertia  about its axis perpendicular to

its plane and passing through its centre is placed over another disc of

moment of inertia  rotating with an angular velocity  about the same

axis. The �nal angular velocity of the combination of discs is.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

I2

I1 ω

(I1 + I2)ω1

I1

I1ω1

I1 + I2

ω1

I2ω1

I1 + I2

158. If the earth were to suddenly contract to  of its present radius

without any change in its mass, the duration of the new day will be nearly

A. 

1/nth

24n2hour

https://dl.doubtnut.com/l/_6oSkNCfWQesh
https://dl.doubtnut.com/l/_LskNHEnh5k5o


B. 

C. 

D. 

Answer: B

Watch Video Solution

 hour
24

n2

24 n hour

 hour
24
n

159. A car of mass 1200 kg is travelling around a circular path of radius

250 m with a steady speed of 72 km/hour. What is its angular momentum

?

A. 

B. 

C. 

D. 

Answer: D

3 × 106  kg m2 /s

4 × 106  kg m2 /s

5 × 106  kg m2 /s

6 × 106kgm2 /s

https://dl.doubtnut.com/l/_LskNHEnh5k5o
https://dl.doubtnut.com/l/_pe8d6rpyQetG


Watch Video Solution

160. The moment of inertia of a disc rotating about an axis passing

through its centre and perpendicular to its axis is  . If its

rotational K.E. is 10 J, then its angular momentum will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

20kgm2

10 kg m2 /s

15 kg m2 /s

20 kg m2 /s

25 kg m2 /s

161. A solid cylinder of moment of inertia  , rotates about its

axis with an angular speed of 200 rad/s. What is the magnitude of

angular momentum of the cylinder about its axis ?

0.625kgm2

https://dl.doubtnut.com/l/_pe8d6rpyQetG
https://dl.doubtnut.com/l/_Hp0xumUHZOW0
https://dl.doubtnut.com/l/_o5ewgKv1bONf


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

25 kg m2 /s

12.5 kg m2 /s

62.5 kg m2 /s

125 kg m2 /s

162. A man standing at the centre of a rotating table, with his hands

stretched outwards. The table is rotating at the rate of 30 rev/minute. If

the man brings his hands towards his chest and thereby reduces his

moment of inertia to  times of its original moment of inertia, then the

number of revolutions performed by the rotating table per minute will be

A. 25

B. 30

C. 40

3

5

https://dl.doubtnut.com/l/_o5ewgKv1bONf
https://dl.doubtnut.com/l/_6EN074ySHvAh


D. 50

Answer: D

Watch Video Solution

163. If the mass of the earth remains constant but the duration of the day

reduces from 24 hours to 6 hours, then the relation between its new and

original radii (  and (  ) is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

R2 R1

R2 = 2R1

R2 =
R1

2

R2 =
R1

3

R2 = 3R1

https://dl.doubtnut.com/l/_6EN074ySHvAh
https://dl.doubtnut.com/l/_3yh5wfVOiiHV
https://dl.doubtnut.com/l/_djwc7wW7QexJ


164. A uniform metre scale of mass 0.2 kg is rotated about an axis passing

through its one end and perpendicular to its length at the rate of 60

revolutions/minute. What is its angular momentum?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

 kg m2 /s
2π

15

 kg m2 /s
4π
15

 kg m2 /s
π

15

1 kg m2 /s

165. A swimmer while jumping into water from a height easily forms a

loop in air, if

A. he keeps himself straight

B. he spreads his arms and legs

https://dl.doubtnut.com/l/_djwc7wW7QexJ
https://dl.doubtnut.com/l/_8vkvuaYSXEGr


C. he pulls his arms and legs in

D. he juinps, making an angle of  with the horizontal

Answer: C

Watch Video Solution

45∘

166. A ballet dancer revolved at 24 r.p.m. with her hands folded. If she

stretches her hands so that her M.I. increases by 20%, then the new

frequency of rotation will be

A. 18 r.p.m.

B. 20 r.p.m.

C. 22 r.p.m.

D. 24 r.p.m.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_8vkvuaYSXEGr
https://dl.doubtnut.com/l/_brkClDBoiW69


167. An electron revolves around the nucleus of an atom in a circular orbit

of radius 4 Å with a speed of . What is the angular

momentum of the electron ? [ ].

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5 × 106m/s

me = 9 × 10− 31kg

2 × 10− 33  kg m2 /s

1.8 × 10− 33  kg m2 /s

3 × 10− 32  kg m2 /s

0.8 × 10− 34  kg m2 /s

168. The moments of inertia of two rotating bodies A and B are  and 

 and their angular momenta are equal. Which one has

greater  ?

A. 

IA

IB. (IA > IB)

K. E.

K1 = K2

https://dl.doubtnut.com/l/_brkClDBoiW69
https://dl.doubtnut.com/l/_4yVSQnavpVLZ
https://dl.doubtnut.com/l/_NqINDYdLYqbq


B. 

C. 

D. 

Answer: B

Watch Video Solution

K1 < K2

K1 > K2

K1 = K
1

2

169. Two bodies have their moments of inertia  and  respectively about

their axis of rotation. If their kinetic energies of rotation are equal, their

angular momenta will be in the ratio.

A. 

B. 

C. 

D. 

Answer: D

I 2I

2: 1

1: 2

√2: 1

1: √2

https://dl.doubtnut.com/l/_NqINDYdLYqbq
https://dl.doubtnut.com/l/_8OrzTql33hsC


Watch Video Solution

170. A particle is moving in a circular orbit of radius  with an angular

velocity  It jumps to another circular orbit of radius  and attains an

angular velocity  . If  , and if no external torque is applied to

the system, then the new angular velocity  is given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

r1

ω1 r2

ω2 r2 = 0.5r1

ω2

ω2 = ω1

ω2 = 2ω1

ω2 = 3ω1

ω2 = 4ω1

171. A solid sphere is rotating in a free space. If the radius of the sphere is

increased, keeping the mass same, which one of the following will not be

https://dl.doubtnut.com/l/_8OrzTql33hsC
https://dl.doubtnut.com/l/_pfAjtqnLgZ8u
https://dl.doubtnut.com/l/_lla9rRg83TG5


a�ected ?

A. Angular velocity

B. Moment of inertia

C. Angular momentum

D. Rotational kinetic energy

Answer: C

Watch Video Solution

172. The angular speed of a body changes from  to  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. 

B. 

C. 

ω1 ω2

√
ω2

ω1

√
ω1

ω2

ω2 :ω1

https://dl.doubtnut.com/l/_lla9rRg83TG5
https://dl.doubtnut.com/l/_Qip4j09KLe34


D. 

Answer: A

Watch Video Solution

ω1 :ω2

173. A solid sphere is rotating about a diameter at an angular velocity . If

it cools so that its radius reduces to  of its original value, its angular

velocity becomes

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ω

1/n

n2ω

nω

ω

n2

ω

n

https://dl.doubtnut.com/l/_Qip4j09KLe34
https://dl.doubtnut.com/l/_PAiGeIOc6d41
https://dl.doubtnut.com/l/_IHqLKBm8W5ie


174. A person with outstretched arms, is spinning on a rotating stool. He

suddenly brings his arms down to his sides. Which of the following is true

about his kinetic energy K and angualr momentum L?

A. K remains constant, L increases

B. K increases but L remains constant

C. Both K and L remain unchanged

D. Both K and L increase

Answer: B

Watch Video Solution

175. r denotes the distance between the sun and the earth. Assume that

the earth moves around the sun in a circular orbit of radius r. The angular

momentum of the earth around the sun is proportional to

A. 

B. 

r

r3

https://dl.doubtnut.com/l/_IHqLKBm8W5ie
https://dl.doubtnut.com/l/_YqLbE7mjSB9L


C. 

D. 

Answer: C

Watch Video Solution

√r

r2

176. A body of moment of inertia `2kg-m^(2) has a rotational kinetic

energy of 4 J. What is the angular momentum of the body ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2  kg m2 /s

2  kg m2 /s

4  kg m2 /s

8  kg m2 /s

https://dl.doubtnut.com/l/_YqLbE7mjSB9L
https://dl.doubtnut.com/l/_isaMtK4FSBrL
https://dl.doubtnut.com/l/_xRRQUK1plKBr


177. 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. �rst increases and then decreases

Answer: D

Watch Video Solution

178. A particle undergoes uniform circular motion. About which point on

the plane of the circle, will the angular momentum of the particle remain

conserved?

A. centre of the circle

https://dl.doubtnut.com/l/_xRRQUK1plKBr
https://dl.doubtnut.com/l/_6lJFSKGTKKo6


B. on the circumference of the circle

C. inside the circle

D. outside the circle

Answer: A

Watch Video Solution

179. A particle of mass m moves along line PC with velocity v as shown.

What is the angular momentum of the particle about P? 

A. mvl

https://dl.doubtnut.com/l/_6lJFSKGTKKo6
https://dl.doubtnut.com/l/_UsnkMD6M6VRu


B. mvr

C. zero

D. mvl

Answer: C

Watch Video Solution

180. 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

A. 

B. 

C. 

D. 

Mω

4m

Mω

M + 4m

(M + 4m)ω

M

(M − 4m)ω

M + 4m

https://dl.doubtnut.com/l/_UsnkMD6M6VRu
https://dl.doubtnut.com/l/_PYrKgfkZcrCT


Answer: B

Watch Video Solution

181. A uniform metallic rod rotates about its perpendicular bisector with

constant angualr speed. If it is heated uniformly to raise its temperature

slightly, then

A. its speed of rotation increases

B. its speed of rotation decreases

C. its speed of rotation remains same

D. its speed increases because its moment of inertia increases

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_PYrKgfkZcrCT
https://dl.doubtnut.com/l/_mG3ra1Ey1Tl2


182. By keeping moment of inertia of a body constant, if we double the

time period, then angular momentum of body

A. doubles

B. quadruples

C. remains constant

D. becomes half

Answer: D

Watch Video Solution

183. Two rotating bodies A and B have the same angular momentum. But

M.I.  of A is more than the M.I.  of B. Which body has higher kinetic

energy of rotation?

A. Body A

B. Body B

(I1) (I2)

https://dl.doubtnut.com/l/_az1CaoCicLDT
https://dl.doubtnut.com/l/_WN4l5grx3CTW


C. Both will have the same kinetic energy

D. Not possible to decide because the data is not su�cient

Answer: B

Watch Video Solution

184. 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. 3 hour

B. 12 hour

C. 6 hour

D. 48 hour

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_WN4l5grx3CTW
https://dl.doubtnut.com/l/_IxjIuLFg88Lq
https://dl.doubtnut.com/l/_gjXwwf2zMdb4


185. A particle is made to move in circular path with decreasing speed.

Which of the following is correct ?

A. Its acceleration  is towards the centre

B. It moves in a spiral path with decreasing radius

C. Only the direction of its angular momentum remains constant

D. Its angular momentum (L) about the centre is conserved

Answer: C

Watch Video Solution

→
a

186. A horizontal platform is rotating with uniform angular velcity around

the vertical axis passing through its centre. At some instant of time a

viscous �uid of mass  is dropped at the centre and is allowed to spread

out and �nally fall. The angular velocity during this period :

A. decreases continuously

m

https://dl.doubtnut.com/l/_gjXwwf2zMdb4
https://dl.doubtnut.com/l/_aPkP9CG7saW8


B. increases continuously

C. does not change

D. decreases initially and increases again at the end

Answer: D

Watch Video Solution

187. A solid cylinder of mass 10 kg and radius 20 cm is free to rotate about

its axis. It receives an angular impulse of  . What is the

angular speed of the cylinder if the cylinder is initially at rest ?

A. 20 rad/s

B. 15 rad/s

C. 10 rad/s

D. 5 rad/s

Answer: A

4kgm2rad/s

https://dl.doubtnut.com/l/_aPkP9CG7saW8
https://dl.doubtnut.com/l/_m5fveToDQvGX


Watch Video Solution

188. A circular disc of mass M and radius R is rotating with angular

velocity  . If two small spheres each of mass m are gently attached to

two diametrically opposite points on the edge of the disc, then the new

angular velocity of the disc will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ω

( )ω
M + 4m

M

( )ω
M

M + 4m

( )ω
M + m

M

( )ω
M

M + 2m

189. 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

m

r L

https://dl.doubtnut.com/l/_m5fveToDQvGX
https://dl.doubtnut.com/l/_mgfxKMFsFoh8
https://dl.doubtnut.com/l/_TKMOP7J1l4Nx


centripetal force acting on the particle is.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

L2

mr

L2

mr2

L2

mr3

L2m

r3

190. A particle with the position vector r has linear momentum p. Which

of the following statements is true is respect of its angular momentum L

about the origin ?

A.  acts along 

B.  acts along 

C. L is maximum when  and  are parallel

→
L

→
r

→
L

→
P

→
P

→
r

https://dl.doubtnut.com/l/_TKMOP7J1l4Nx
https://dl.doubtnut.com/l/_zDeJIigK8Sy6


D. L is maximum when  is perpendicular to 

Answer: D

Watch Video Solution

→
P

→
r

191. A unit mass has  What is its angular

momentum ?

A.  unit

B.  unit

C.  unit

D.  unit

Answer: A

Watch Video Solution

→
r = 8 î − 4ĵ and

→
v = 8 î + 4ĵ

64k̂

64ĵ

64 î

32k̂

https://dl.doubtnut.com/l/_zDeJIigK8Sy6
https://dl.doubtnut.com/l/_lHHwJrbQA2Q0


192. The moments of inertia of two rotating bodies  and are  and 

. If their angular momenta are equal then.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A IA

IB(IA > IB)

KA = KB

KA > KB

KA < KB

KA =
KB

2

193. Angular momentum of the particle rotating with a central force is

constant due to

A. zero torque

B. constant force

C. constant force

https://dl.doubtnut.com/l/_DYj6yqxFoilD
https://dl.doubtnut.com/l/_U2Tp17drzWjW


D. constant linear momentum

Answer: A

Watch Video Solution

194. A particle is moving in the xy-plane with a constant velocity along a

line parallel to the X-axis away from the origin. The magnitude of its

angular momentum about the origin.

A. is zero

B. goes on increasing as x is increased

C. goes on decreasing as x is increased

D. remains constant for all positions of the particle

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_U2Tp17drzWjW
https://dl.doubtnut.com/l/_50eIipwpGbHX
https://dl.doubtnut.com/l/_SCUgHqupQ7mr


195. If all the ice on the polar caps of the earth melts, due to global

warming then the duration of the day will be

A. 24 hour

B. more than 24 hour

C. less than 24 hour

D. 12 hour

Answer: B

Watch Video Solution

196. A particle of mass  moves in the  plane with a velocity  along

the straight line . If the angular momentum of the particle with

m XY v

AB

https://dl.doubtnut.com/l/_SCUgHqupQ7mr
https://dl.doubtnut.com/l/_YvSkLUQgE6U7


respect to origin  is  when it is at A and  when it is at B, then

A. 

B. 

C. the relationship between  depends upon the slope of

the line AB

D. 

Answer: B

Watch Video Solution

O LA LB

LA > LB

LA = LB

LA and LB

LA < LB

https://dl.doubtnut.com/l/_YvSkLUQgE6U7


197. The position of a particle is given by  and

momentum . The angular momentum is

perpendicular to the

A. X-axis

B. Y-axis (c)

C. Z-axis

D. Any one of these axes

Answer: A

Watch Video Solution

→
r = ( î + 2ĵ − k̂)

→
p = (3 î + 4ĵ − 2k̂)

198. A one kg stone attached to the end of a 60 cm chain is revolving at

the rate of 3 revolutions/second. It is found that after 30 second, it makes

only one revolution per second. What is the mean torque ?

https://dl.doubtnut.com/l/_YvSkLUQgE6U7
https://dl.doubtnut.com/l/_X5j6A4F380V1
https://dl.doubtnut.com/l/_kyISyjR1EZAJ


A. 0.35 N-m

B. 0.15 N-m

C. 0.25 N-m

D. 0.45 N-m

Answer: B

Watch Video Solution

199. If the earth suddenly contracts to one third of its present size

without any change in its mass, the ratio of the kinetic energies of the

earth after and before contraction will be

A. 9

B. 8

C. 7

D. 3

https://dl.doubtnut.com/l/_kyISyjR1EZAJ
https://dl.doubtnut.com/l/_UAdtk1vuIqJ9


Answer: A

Watch Video Solution

200. If the mass of the earth is kept constant and its radius is made half,

then the duration of the day will be 

where T is the present duration of the day.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

T

3

4T
3

T

4

3T
4

https://dl.doubtnut.com/l/_UAdtk1vuIqJ9
https://dl.doubtnut.com/l/_IbiD9UVrcuBi


201. The angular momentum  of the earth revolving round the sun uis

proportional to , where  is the orbital radius of the earth. The value of 

 is (assume the orbit to be circular)

A. 1

B. 

C. 2

D. 

Answer: D

Watch Video Solution

(L)

rn r

n

3

2

1

2

202. A stone of mass m tied to the end of a string, is whirled around in a

horizontal circle. (Neglect the force due to gravity). The length of the

string is reduced gradually keeping the angular momentum of the stone

about the centre of the circle constant. Then, the tension in the string is

https://dl.doubtnut.com/l/_xQxJaXS42PM6
https://dl.doubtnut.com/l/_AbTtHab8M3vP


given by  where A is a constant, r is the instantaneous radius of

the circle and n=....

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T = Arn

−2

−1

1

−3

203. A uniform horizontal circular platform of mass  is rotating at

10 rpm about a vertical axis passing through its center. A boy of mass

 is standing at its edge. If the boy moves to the center of the

platform, the frequency of rotation would become

A. 12.5 rpm

B. 7.5 rpm

200kg

50kg

https://dl.doubtnut.com/l/_AbTtHab8M3vP
https://dl.doubtnut.com/l/_7XwOW3zWbyTV


C. 20 rpm

D. 15 rpm

Answer: D

Watch Video Solution

204. A smooth uniform rod of length L and mass M has two identical

beads of negligible size each of mass m which can slide freely along the

rod. Initially the two beads are at the centre of the rod and the system is

rotating with an angular velocity  about an axis perpendicular to the

rod and passing through the midpoint of the rod. There are no external

forces. When the beads reach the ends of the rod, the angular velocity of

ω0

https://dl.doubtnut.com/l/_7XwOW3zWbyTV
https://dl.doubtnut.com/l/_2t7DcsZhforg


the system is ...... 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

( )ω0
M

M + m

( )ω0
M

M + 6m

( )ω0
M + m

M

( )ω0
M + 6m

2M

https://dl.doubtnut.com/l/_2t7DcsZhforg


205. A child is standing with folded hands at the center of a platform

rotating about its central axis. The kinetic energy of the system is . The

child now stretches his arms so that the moment of inertia of the system

doubles. The kinetic energy of the system now is

A. K

B. 2K

C. 

D. 

Answer: C

Watch Video Solution

K

K

2

K

4

206. A diatomic molecule has moment of inertia I. By applying Bohr's

quantisation condition, its rotational energy in the nth level (n = 0 is not

allowed) is

https://dl.doubtnut.com/l/_SGHv7ibEhqs3
https://dl.doubtnut.com/l/_zR98ihP0Bxea


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( )
1

n2

h2

8π2I

( )
1

n

h2

8π2I

n( )
h2

8π2I

n2( )
h2

8π2I

207. The position of a particle is given by  and its

momentum is . The angular momentum is

perpendicular to

A. y-axis

B. z-axis

C. yz plane

D. x-axis

→
r = î + 2ĵ − k̂

→
p = 3 î + 4ĵ − 2k̂

https://dl.doubtnut.com/l/_zR98ihP0Bxea
https://dl.doubtnut.com/l/_GixPYPhYHlBy


Answer: D

Watch Video Solution

208. Two rigid bodies A and B rotate with rotational kinetic energies 

and  respectively. The moments of inertia of A and B about the axis of

rotation are  and  respectively. If  and E_(A)= 100 E_(B), the

ratio of angular momentum (L_(A)) of A to the angular momentum (L_(B))

of B is

A. 5

B. 25

C. 

D. 

Answer: A

Watch Video Solution

EA

EB

IA IB IA = IB /4

1

4

5

4

https://dl.doubtnut.com/l/_GixPYPhYHlBy
https://dl.doubtnut.com/l/_pmu5XWBkWCoP
https://dl.doubtnut.com/l/_14cycaNYKOsk


209. A solid sphere rolls down a smooth inclined plane of height h. If it

stats from rest then the speed of the sphere when it reaches the bottom

is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√gh

√ gh
10

7

√ gh
4
7

√ gh
5

4

210. A sphere of moment of inertia I rolls down a smooth inclined plane.

The ratio of its translation K.E. to the total energy is

A. 

B. 

2

7

3

7

https://dl.doubtnut.com/l/_14cycaNYKOsk
https://dl.doubtnut.com/l/_HAYDqWPjjHsJ


C. 

D. 

Answer: C

Watch Video Solution

5

7

3

5

211. A solid cylinder rolls down a smooth inclined plane 4.8 m high

without slipping. What is its linear speed at the foot of the plane, if it

starts rolling from the top of the plane? (use  )

A. 4 m/s

B. 2 m/s

C. 10m/s

D. 8 m/s

Answer: D

Watch Video Solution

g = 10m/s2

https://dl.doubtnut.com/l/_HAYDqWPjjHsJ
https://dl.doubtnut.com/l/_LyTYJfn4Vu0J


212. A disc at rest, gets an angular velocity of 40 rad/s, in 5 second, under

constant angular acceleration. Through what angle the disc is turned

during this time?

A. 50 radian

B. 75 radian

C. 100 radian

D. 25 radian

Answer: C

Watch Video Solution

213. If P is the power supplied to a rotating body, having moment of

inertia I and angular acceleration  , then its instantaneous angular

velocity is given by

A. 

α

ω =
PI

α

https://dl.doubtnut.com/l/_LyTYJfn4Vu0J
https://dl.doubtnut.com/l/_336ByXzLZR8i
https://dl.doubtnut.com/l/_ik8LlaZjvQI7


B. 

C. 

D. 

Answer: B

Watch Video Solution

ω =
P

Iα

ω = Πα

ω =
I

Pα

214. A solid cylinder of mass 1 kg and radius 0.02 m, is rolling on a smooth

horizontal surface with a uniform velocity of 0.1 m/s. Its total energy is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

7.5 × 10− 3J

7.5 × 10− 2J

7.5 × 10− 4J

7.5 × 10− 6J

https://dl.doubtnut.com/l/_ik8LlaZjvQI7
https://dl.doubtnut.com/l/_sVwpCiet6gru


215. A sphere is rolling on a horizontal surface without slipping. The ratio

of the rotational K.E. to the total kinetic energy of the sphere is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2

5

2

7

5

7

3

7

216. A solid sphere of mass 1 kg and radius 10 cm rolls without slipping on

a horizontal surface, with a velocity of 20 cm/s. The total kinetic energy of

the sphere is

A. 0.014 J

https://dl.doubtnut.com/l/_sVwpCiet6gru
https://dl.doubtnut.com/l/_LaNMlVKu8VbI
https://dl.doubtnut.com/l/_uPz9qPpGA8q6


B. 0.028 J

C. 14 J

D. 28 J

Answer: B

Watch Video Solution

217. A solid cylinder and a solid sphere, both having the same mass and

radius, are released from a rough inclined plane of inclination  one by

one. They roll on the inclined plane without slipping. The force of friction

that acts

A. on the two bodies is the same

B. on the sphere is less than that for a cylinder

C. on the sphere is more than that for a cylinder

D. on the two bodies is independent of their sizes and shapes

θ

https://dl.doubtnut.com/l/_uPz9qPpGA8q6
https://dl.doubtnut.com/l/_qEVRxdo4Igu4


Answer: B

Watch Video Solution

218. A ball rolls without slipping. The radius of gyration of the ball about

an axis passing through its centre of mass is . If radius of the ball be ,

then the fraction of total energy associated with its rotation will be.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

k R

K2

K2 + R2

K2

R2

K2 + R2

R2

K2 + R2

https://dl.doubtnut.com/l/_qEVRxdo4Igu4
https://dl.doubtnut.com/l/_mET2and4jxMd


219. Two bodies of di�erent masses  and  are moving with

velocities  and  towards each other due to mutual

gravitational attraction. Then the velocity of the centre of mass is

A. 6 m/s

B. Zero

C. 5 m/s

D. 8 m/s

Answer: B

Watch Video Solution

2kg 4kg

2m/s 10m/s

220. The center of mass of a system of two particles divides the distance

between them.

Watch Video Solution

https://dl.doubtnut.com/l/_WQMXRr8TOm8o
https://dl.doubtnut.com/l/_s6FW2izhJVFi


221. A disc of mass 4.8 kg and radius 1 m is rolling on a horizontal surface

without sliding with angular velocity of 600 rotations/min. What is the

total kinetic energy of the disc ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1440π2J

360J

600π2J

4000π2J

222. Four particles, each of mass  are placed at the corners of a

square  of side .  is at the origin of the coordinate system. 

 and  are aligned along positive X-axis and positive Y-axis

respectively. The position vector of the centre of mass is (in )

1kg

OABC 1m O

OA OC

m

https://dl.doubtnut.com/l/_3GnftKgbYl7p
https://dl.doubtnut.com/l/_yusznnTYLRmC


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( î − ĵ)

î + ĵ

( î − ĵ)
1

2

( î + ĵ)
1

2

223. A metre scale of mass M is standing vertically on a horizontal table

on one of its ends. It now falls on the table without slipping. The velocity

with which the free end of the metre scale strikes the table is 

[Given :  and  ]

A. 

B. 

C. 

D. 

I =
ML2

3
g = 10m/s2

√20m/s

√15m/s

√30m/s

√10m/s

https://dl.doubtnut.com/l/_yusznnTYLRmC
https://dl.doubtnut.com/l/_A7ypnnR9yy3v


Answer: C

Watch Video Solution

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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

mv23

2

mv21

2

mv2

mv25

2

225. If a body is rolling on a surface without slipping such that its kinetic

energy of translation is equal to kinetic energy of rotation then it is a

https://dl.doubtnut.com/l/_A7ypnnR9yy3v
https://dl.doubtnut.com/l/_jKRfpYI9faWT
https://dl.doubtnut.com/l/_vHIoWMZXJ0nw


A. disc

B. sphere

C. cylinder

D. ring

Answer: D

Watch Video Solution

226. What is the ratio of the rolling kinetic energy and rotational kinetic

energy in the motion of a disc ?

A. 

B. 

C. 

D. 

Answer: D

1: 1

2: 7

1: 2

3: 1

https://dl.doubtnut.com/l/_vHIoWMZXJ0nw
https://dl.doubtnut.com/l/_3e5PVJagwChz


Watch Video Solution

227. A light rod AB of length 2L is acted upon by two forces at their ends

as shown in the following �gures. These two forces have the same

magnitude. In which case the rod is in rotational equilibrium ? 

A. II only

B. Both I and II

https://dl.doubtnut.com/l/_3e5PVJagwChz
https://dl.doubtnut.com/l/_xUja05F2pNJc


C. Neither nor II

D. I only

Answer: A

View Text Solution

228. Two paricle A and B initially at rest, move towards each other under

mutual force of attraction. At the instant when the speed of A is V and

the speed of B is 2V, the speed of the centre of mass of the system is

A. Zero

B. v

C. 1.5 v

D. 3 v

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_xUja05F2pNJc
https://dl.doubtnut.com/l/_lXvn1TjAs6Ot


229. Two blocks of masses 10 kg and 4 kg are connected by a spring of

negligible mass and placed on a frictionless horizontal surface. An

impulse gives a velocity of  to the heavier block in the direction of

the lighter block. The velocity of the centre of mass is

A. 5 m/s

B. 10 m/s

C. 20 m/s

D. 30 m/s

Answer: B

Watch Video Solution

14m/s

230. At any instant, a rolling body may be considered to be in pure

rotation about an axis through the point of contact. This axis is

translating forward with speed

https://dl.doubtnut.com/l/_lXvn1TjAs6Ot
https://dl.doubtnut.com/l/_DaGOsUnm7Zte
https://dl.doubtnut.com/l/_4T2GCAY8D3ev


A. zero

B. data is insu�cient

C. twice that of the centre of mass

D. equal to that of the centre of mass

Answer: D

Watch Video Solution

231. Three identicle particle each of mass  are placed with their

centres on a straight line. Their centres are marked 

respectively. The distance of centre of mass of the system from  is.

A. 

B. 

C. 

D. 

1kg

A, B and C

A

AB + AC

2

AB + BC

2

AC − AB

3

AB + AC

3

https://dl.doubtnut.com/l/_4T2GCAY8D3ev
https://dl.doubtnut.com/l/_kvyuDEVqhg9l


Answer: D

Watch Video Solution

232. A thin uniform circular ring is rolling down an inclined plane of

inclination  without slipping. Its linear acceleration along the inclined

plane is :

A. g

B. 

C. 

D. 

Answer: D

Watch Video Solution

30∘

g

2

g

3

g

4

https://dl.doubtnut.com/l/_kvyuDEVqhg9l
https://dl.doubtnut.com/l/_T3CbrAqtn58W


233. A solid sphere, a hollow sphere and a dise are released from the top

of a frictionless inclined plane so that they slide down the inclined plane

(without rolling). The maximum acceleration down the plane is

A. for the solid sphere

B. for the hollow sphere

C. for the disc

D. the same for all bodies

Answer: D

Watch Video Solution

234. A thin rod of mass  and length  is hinged at the lower end to a

level �oor and stands vertically. Then its upper end will strike the �oor

with a velocity given by:

A. 

m l

√mgL

https://dl.doubtnut.com/l/_fXDchLiL6N5g
https://dl.doubtnut.com/l/_NQdHxoUvc0c8


B. 

C. 

D. 

Answer: C

Watch Video Solution

√2gl

√3gl

√5gl

235. A solid sphere, resting at the top of a smooth inclined plane of

inclination  with the horizontal, rolls down the plane and reaches the

bottom, which is at 15.75 m from the top. How much time it will take to

reach the bottom ?

A. 2 s

B. 2.5 s

C. 3 s

D. 4 s

30∘

https://dl.doubtnut.com/l/_NQdHxoUvc0c8
https://dl.doubtnut.com/l/_z3srWc9IFaQe


Answer: C

Watch Video Solution

236. Four point masses P, Q, R and S with respective masses 1 kg, 1 kg, 2 kg

and 2 kg form the corners of a square of side a. The centre of mass of the

system will be farthest from

A. R and S

B. R only

C. P and Q

D. P and R

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_z3srWc9IFaQe
https://dl.doubtnut.com/l/_UiOGVAzqr4nc


237. Two wheels of radii 10 cm and 30 cm are connected to each other by

a belt. What is the ratio of the moment of inertia of the larger wheel to

that of the smaller wheel, when both of them have the same angular

momentum?

A. 2

B. 3

C. 4

D. 5

Answer: B

Watch Video Solution

238. Two masses M and m are attached to a vertical axis by weightless

threads of combined length l . They are set in rotational motion in a

horizontal plane about this axis with constant angular velocity  . If theω

https://dl.doubtnut.com/l/_SxLYkjuFExwi
https://dl.doubtnut.com/l/_lCQaxrOsJhZj


tensions in the threads are the same during motion, the distance of M

from the axis is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( )l
M + m

m

( )l
M + m

M

( )l
M

Mm

( )l
M

M + m

239. A metre scale is standing vertically on a horizontal table on one of its

end. It now falls on the table without slipping. The velocity with which the

free end of the metre scale strikes the table is 

A. 9.8 m/s

B. 1 m/s

[Given I = ]
mL2

3

https://dl.doubtnut.com/l/_lCQaxrOsJhZj
https://dl.doubtnut.com/l/_gKUhj24ukPWC


C. 4.5 m/s

D. 5.4 m/s

Answer: D

Watch Video Solution

240. A solid cylinder of mass  and radius  rolls down an inclined plane

of height  without slipping. The speed of its centre when it reaches the

bottom is.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

M R

h

√2gh

√
4gh

3

√
3gh

4

√
4g

h

https://dl.doubtnut.com/l/_gKUhj24ukPWC
https://dl.doubtnut.com/l/_hmOC7qvMCodn


241. A wheel of bicycle is rolling without slipping on a level road. The

velocity of the centre of mass is , then true statement is  

A. The velocity of point A is  and velocity of point B is zero

B. The velocity of point A is zero ánd velocity of point B is 

C. The velocity of point A is  and velocity of point B is 

D. The velocities of both A and B are 

Answer: A

Watch Video Solution

vCM

2vcm

2vcm

2vcm −vcm

vcm

242. A solid sphere of radius  is placed on a smooth horizontal surface.

A horizontal force  is applied at height  from the lowest point. For the

maximum acceleration of the centre of mass

A. h = R

R

F h

https://dl.doubtnut.com/l/_hmOC7qvMCodn
https://dl.doubtnut.com/l/_Ul4hnY1e3Ylt
https://dl.doubtnut.com/l/_aOKkZGB4K761


B. h = 2R

C. h = 0

D. h may be anywhere, as accelertion does not depend upon h

Answer: D

Watch Video Solution

243. A solid sphere is rolling on a frictionless surface, shown in �gure with

a translational velocity . If it is to climb the inclined surface then 

should be : 

A. 

B. 

C. 

vm/s v

2gh

gh
10

7

> √2gh

https://dl.doubtnut.com/l/_aOKkZGB4K761
https://dl.doubtnut.com/l/_nihx5JyVb5WF


D. 

Answer: D

Watch Video Solution

≥ √ gh
10

7

244. Two spheres of unequal masses but of the same radii are released

from the top of a smooth inclined plane. They roll down the plane

without slipping. Which one will reach the bottom �rst?

A. Both will reach the bottom at the the same time

B. Heavier sphere

C. Lighter sphere

D. None of the above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_nihx5JyVb5WF
https://dl.doubtnut.com/l/_mNmNeizmIvIy
https://dl.doubtnut.com/l/_M20wvB6qqpzQ


245. When a uniform solid sphere and a disc of the same mass and of the

same radius roll down an inclined smooth plane from rest to the same

distance, then ratio of the time taken by them is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

152 : 142

15: 14

√14: √15

14: 15

246. A solid cylinder rolls down an inclined plane of height  and

reaches the bottom of plane with angular velocity of . The

radius of cylinder must be [take ]

A. 

B. 

3m

2√2rad/s

g = 10m/s2

√5m

√10cm

https://dl.doubtnut.com/l/_M20wvB6qqpzQ
https://dl.doubtnut.com/l/_XvLvbcfk4jWe


C. 10 cm

D. 0.5 cm

Answer: A

Watch Video Solution

247. A solid sphere of mass M and radius R, rolling down a smooth

inclined plane, without slipping, reaches the bottom with a velocity v.

What is the height of the inclined plane in terms of the velocity v ? 

A. 
2v2

5g

https://dl.doubtnut.com/l/_XvLvbcfk4jWe
https://dl.doubtnut.com/l/_sBjW9T4WAsHV


B. 

C. 

D. 

Answer: D

Watch Video Solution

3v

5g

7v
10g

7v2

10g

248. A round uniform body of radius , mass  and moment of inertia 'I'

rolls down (without slipping) and inclined plane making an angle  with

the horizontal. Then its acceleration is.

A. 

B. 

C. 

D. 

Answer: D

R M

θ

g sin θ

1 + MR2

I

g sin θ

1 − 1
MR2

g sin θ

1 − MR2

I

g sin θ

1 + 1

MR2

https://dl.doubtnut.com/l/_sBjW9T4WAsHV
https://dl.doubtnut.com/l/_II6NCdK9Ljji


Watch Video Solution

249. A solid cylinder rolls up an inclined plane of angle of inclination .

At the bottom of the inclined plane, the centre of mass of the cylinder

has a speed of .  

(a) How far will the cylinder go up the plane ? (B) How long will it take to

return to the bottom ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

30∘

5m/s

m
10

4

m
3

10

m
4
13

m
15

4

https://dl.doubtnut.com/l/_II6NCdK9Ljji
https://dl.doubtnut.com/l/_0hP7Zg7gk1PA


250. A uniform disc of radius R is rolling (without slipping) on a

horizontal surface with an angular speed  as shown in the �gure. O is

the centre of the disc, points A and C are R. located on its rim and point B

is at a distance  from O. During rolling, the points A, B and C come on

the vertical diameter at a certain instant of time. If  are the

linear speeds of points A, Band C respectively at that instant, then 

A. 

B. 

C. 

ω

R

2

vAvB and vC

vA0, vC = vB
4

3

vA = 0, vC = 2vB

vA = vB = vC

https://dl.doubtnut.com/l/_olI4fsNfWNzT


D. 

Answer: A

View Text Solution

VA > vB > vC

251. A circular plate of uniform thickness has a diameter fo 56cm. A

circular portion of diameter 42 cm is removed from one edge of the plate

as shown in �gure. Find the position of the centre of mass of the

remaining portion. 

A. 9 cm

https://dl.doubtnut.com/l/_olI4fsNfWNzT
https://dl.doubtnut.com/l/_RsnqJ1yL6ooc


B. 7 cm

C. 5 cm

D. 4 cm

Answer: A

Watch Video Solution

252. In a CO molecule, the distance between

, is close to 

(Given : )

A. 

B. 

C. 

D. 

C (mass = 12 a.m.u.) and O (mass= 16 a.m.u.), where 1 a.m.u. = × 10−5

3

ICO = 1.87 × 10− 46kgm2

2.4 × 10− 10m

1.9 × 10− 10m

1.3 × 10− 10m

4.4 × 10− 11m

https://dl.doubtnut.com/l/_RsnqJ1yL6ooc
https://dl.doubtnut.com/l/_MMeQAEq6cjMF


Answer: C

Watch Video Solution

253. Two solid cylinders P and Q of same mass and same radius start

rolling down a �xed 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 at the same time

B. Cylinder P has larger linear acceleration than cylinder

C. Both cylinders reach the ground with same translational kinetic

energy

D. Cylinder Q reaches the ground with larger angular speed

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_MMeQAEq6cjMF
https://dl.doubtnut.com/l/_yrOx27jBKcaJ


254. A solid sphere, disc and solid cylinder, all of the same mass, are

allowed to roll down (from rest) on inclined plane, them

A. disc will reach the bottom �rst

B. solid sphere reaches the bottom �rst

C. solid sphere reaches the bottom last

D. all reach the bottom at the same time

Answer: B

Watch Video Solution

255. A solid cylinder of mass  and radius  rolls without slipping down

an inclined plane of length  and height . What is the speed of its

center of mass when the cylinder reaches its bottom

A. 

M R

L h

√4gh

https://dl.doubtnut.com/l/_yrOx27jBKcaJ
https://dl.doubtnut.com/l/_cLyySz6T3och
https://dl.doubtnut.com/l/_fesIE1ZgeM9U


B. 

C. 

D. 

Answer: D

Watch Video Solution

√2gh

√ gh
3

4

√ gh
4
2

256. The ratio of the accelerations for a solid sphere (mass

) rolling down an incline of angle  without slipping,

and slipping down the incline without rolling is

A. 

B. 

C. 

D. 

Answer: C

m, and radiusR θ

2: 5

7: 5

5: 7

2: 3

https://dl.doubtnut.com/l/_fesIE1ZgeM9U
https://dl.doubtnut.com/l/_4JIgJ6vRUcAb


Watch Video Solution

257. A uniform solid sphere rolls on a horizontal surface at 20 m/s. It,

then, rolls up a plane inclined at `

A. 16 m

B. 20 m

C. 28 m

D. 36 m

Answer: C

Watch Video Solution

258. Figure shows a loop track whose lower part ends into a circular track

of radius R and centre O.

A small solid sphere of mass M rolls without slipping along the loop track

from the end A at a height 6R from the bottom of the track. What is the

https://dl.doubtnut.com/l/_4JIgJ6vRUcAb
https://dl.doubtnut.com/l/_DSQRWizjBgpg
https://dl.doubtnut.com/l/_Zmbdu1PnwL6E


horizontal force acting on the sphere, when it rises up to the point P in

level with the centre O of the circular part ? 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Mg
30

7

Mg
40

7

Mg
50

7

Mg
60

7

https://dl.doubtnut.com/l/_Zmbdu1PnwL6E


259. An object of radius R and mass M is rolling horizontally without

slipping with speed v . It then rolls up the hill to a maximum height

 . The moment of inertia of the object is ( g = acceleration due to

gravity)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

h =
3v2

4g

mR22

5

mr2

2

mR2

mR23

2

260. A table fan rotating at a speed of  rpm is switched o� and the

resulting variation of the revolution/minute time is shown in Fig. The

2400

https://dl.doubtnut.com/l/_TKn8nLwE1rE0
https://dl.doubtnut.com/l/_VW3Kxj9D1BLH


total number of revolutions of the fan before it comes to rest is 

A. 190

B. 380

C. 420

D. 280

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_VW3Kxj9D1BLH


261. If L is the angular momentum and I is the moment of inertia of a

rotating body, then  represents its

A. Rotational K.E.

B. Total energy (c)

C. Rotational P.E.

D. Translational K.E.

Answer: A

Watch Video Solution

L2

2I

262. A thin wire of length L and uniform linear mass density  is bent into

a circular loop with centre at O as shown in the �gure. What is the

moment of inertia of the loop anout the axis XX'?

A. 

B. 

ρ

3ρL2

8π2

8π2

3ρL3

https://dl.doubtnut.com/l/_oB9xdmkl4ukl
https://dl.doubtnut.com/l/_wisHiJAM2Wsy


C. 

D. 

Answer: C

Watch Video Solution

3ρL3

8π2

8π2

3ρL2

263. Moment of inertia of a rod of mass M and length L about an axis

passing through a point midway between centre and end is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ML248
7

ML27
48

ML21

48

ML21

16

https://dl.doubtnut.com/l/_wisHiJAM2Wsy
https://dl.doubtnut.com/l/_6bckHxWOXhKj
https://dl.doubtnut.com/l/_7mmjPiv1LUAe


264. The kinetic energy of a rotating body depends upon

A. distribution of mass only

B. angular specd only

C. distribution of mass and the angular speed

D. angular acceleration only

Answer: C

Watch Video Solution

265. A whel of M.I. =  is rotating at an angular speed of 40 rad/s.

Due to friction on the axis, the wheel comes to rest in 10 minute. What is

the angular momentum of the wheel in  two minutes before it

comes to rest ?

A. 3

B. 5

1kg − m2

kgm2 /s

https://dl.doubtnut.com/l/_7mmjPiv1LUAe
https://dl.doubtnut.com/l/_AW80Tqw2Dq1Z


C. 6

D. 8

Answer: D

Watch Video Solution

266. A body of moment of inertia 5  rotating with an angular

velocity 6 rad/s has the same kinetic energy as a mass of 20 kg moving

with a velocity of ……

A. 5 m/s

B. 4 m/s

C. 3 m/s

D. 2 m/s

Answer: C

Watch Video Solution

kgm2

https://dl.doubtnut.com/l/_AW80Tqw2Dq1Z
https://dl.doubtnut.com/l/_lijYVrEXfGid


267. 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 J then total kinetic energy of the disc is

A. 3 J

B. 4 J

C. 5 J

D. 6 J

Answer: A

Watch Video Solution

268. A disc of radius ‘R’ and thickness has moment of  has moment of

inertia ‘I’ about an axis passing through its centre and perpendicular to

its plane. The disc is melted and recast into a solid sphere. The moment

R

6

https://dl.doubtnut.com/l/_lijYVrEXfGid
https://dl.doubtnut.com/l/_OmMEdl7ovKEI
https://dl.doubtnut.com/l/_KHshK4aoyCJ4


of inertia of the sphere about its diameter is 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

I

5

I

6

I

32

I

64

269. Let M be the mass and L be the length of a thin uniform rod. In �rst

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

gyration in �rst case to second case is

A. 1

https://dl.doubtnut.com/l/_KHshK4aoyCJ4
https://dl.doubtnut.com/l/_JRT64LZ2KyF9


B. 

C. 

D. 

Answer: B

Watch Video Solution

1

2

1

4

1

8

270. A wheel of moment of inertia  is rotating about an axis

passing through centre and perpendicular to its plane at a speed

. Due to friction, it comes to rest in 5 minutes. The angular

momentum of the wheel three minutes before it stops rotating is

A. 

B. 

C. 

D. 

2kgm2

60rad/s

24 kg m2 /s

48 kg m2 /s

72 kg m2 /s

96 kg m2 /s

https://dl.doubtnut.com/l/_JRT64LZ2KyF9
https://dl.doubtnut.com/l/_BxRFtPZa4UBP


Answer: C

Watch Video Solution

271. A solid sphere of mass 2 kg is rolling on a frictionless horizontal

surface with velocity . It collides on the free and of an ideal spring

whose other end is �xed. The maximum compression produced in the

spring will be 

(Force constant of the spring = 36 N/m)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6m/s

√14m

√2.8m

√1.4m

√0.7m

https://dl.doubtnut.com/l/_BxRFtPZa4UBP
https://dl.doubtnut.com/l/_ZVFAb89twBZr
https://dl.doubtnut.com/l/_VdFYu3Xn6hXf


272. A �ywheel 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

273. A ceiling fan rotates about its own axis with some angular velocity.

When the fan is switched o�, the angular velocity becomes 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)

( )
1

4

https://dl.doubtnut.com/l/_VdFYu3Xn6hXf
https://dl.doubtnut.com/l/_YUhS4Y8Aswkg


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4n
15

8n

15

16n

15

32n

15

274. A disc of the moment of inertia  is rotating in horizontal plane

about an axis passing through a centre and perpendicular to its plane

with constant angular speed  . Another disc of moment of inertia

. having zero angular speed is placed discs are rotating disc. Now,

both the discs are rotating with constant angular speed . The energy

lost by the initial rotating disc is

A. 

B. 

' l1'

'ω1'

' I2'

'ω2'

1

[ ]ω2
1

I1 +I2

I1I2

[ ]ω2
1

1

2

I1 _ (2)

I1 − I2

https://dl.doubtnut.com/l/_YUhS4Y8Aswkg
https://dl.doubtnut.com/l/_h4NsWeu7FSGa


Test Your Grasp 3

C. 

D. 

Answer: D

Watch Video Solution

[ ]ω2
1

1

2
I1 − I2

I1I2

[ ]ω2
1

1

2
I1I2

I1 + I2

1. A �ywheel of mass 4 kg has a radius of gyration of 0.1 m . If it makes 4

revolutions/sec , then its rotational K.E. is 

A. 8 J

B. 6.4 J

C. 12.8 J

D. 16 J

(use π2 = 10)

https://dl.doubtnut.com/l/_h4NsWeu7FSGa
https://dl.doubtnut.com/l/_hjSBzte4quZG


Answer:

Watch Video Solution

2. A body of moment of inertia of  rotating with an angular velocity

or 2rad//s has the same kinetic energy as a mass of 12kg moving with a

velocity of

A. 8 m/s

B. 4 m/s

C. 2 m/s

D. 1 m/s

Answer:

Watch Video Solution

3kgm2

https://dl.doubtnut.com/l/_hjSBzte4quZG
https://dl.doubtnut.com/l/_hdWGewt8Pd7J


3. Three point masses  and  are located at the vertices of an

equilateral triangle of side . What is the moment of inertia of the

system about an axis along the altitude of the triangle passing through

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

m1, m2 m3

α

m1 ?

I = (m1 + m2 + m3)L2

I = (m1 + m2)
L2

2

I = (m2 + m3)L2

I = (m2 + m3)
L2

4

4. A wheel initially at rest, is rotated with a uniform angular acceleration.

The wheel rotates through an angle  in �rst one second and through an

additional angle  in the next one second. The ratio  is :

θ1

θ2 θ2 /θ1

https://dl.doubtnut.com/l/_b0Nq5i3gfNAd
https://dl.doubtnut.com/l/_NEGk1uSaCO69


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1: 2

1: 3

1: 4

2: 5

5. A thin rod of mass  and length  is made to rotate about an axis

passing through its center and perpendicular to it. If its angular velocity

changes from  to  in time , the torque acting on it is

A. 

B. 

C. 

D. 

m 2L

O ω t

ml2ω

12t

ml2ω

t

ml2ω

3t

(4ml2ω)

https://dl.doubtnut.com/l/_NEGk1uSaCO69
https://dl.doubtnut.com/l/_rZKjVKFftjCH


Answer:

Watch Video Solution

6. An iron rod of mass M and length L is cut into n equal parts by cutting

it perpendicular to its length. If I is the M.I. of the rod, about an axis

passing through its centre and perpendicular to its axis, then the

moment of interia of each part about the similar axis

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

I

n

I

n2

I

n3

1

n4

https://dl.doubtnut.com/l/_rZKjVKFftjCH
https://dl.doubtnut.com/l/_MmE4EjrgVjVs


7. About which axis would the moment of inertia of a body be minimum ?

A. the central axis

B. any diameter

C. a tangent to the disc in its own place

D. a tangent perpendicular to the plane of the disc

Answer:

Watch Video Solution

8. If I is the moment of Inertia and E is the kinetic energy of rotation of a

body , then its angular momentum is given by

A. 

B. 

C. 

D. 

√El

√2El

E

I

2EI

https://dl.doubtnut.com/l/_sFuslAgTZPOs
https://dl.doubtnut.com/l/_u7H2wWrI8UBx


Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_u7H2wWrI8UBx

