
PHYSICS

BOOKS - SURA PHYSICS (TAMIL ENGLISH)

MOTION OF SYSTEM OF PARTICLES AND RIGID BODIES

Multiple Choice Questions

1. The centre of mass of a system of particles does not depend upon

A. postion of particles

B. relative distance between particles

C. masses of particles

D. force acting on particle

Answer: d

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_T7kvAQTDQ20L


Watch Video Solution

2. A couple produces ________ motion.

A. pure rotation

B. pure translation

C. rotation and translation

D. no motion

Answer: a

Watch Video Solution

3. A particle is moving with a contant velocity along a line parallel to

positive X-axis. The magnitude of its angular momentum with respect

of the origin is

https://dl.doubtnut.com/l/_T7kvAQTDQ20L
https://dl.doubtnut.com/l/_GLWl8cOvoFGr
https://dl.doubtnut.com/l/_OaX4mi6W7cck


A. zero

B. increasing with x

C. decreasing with x

D. remaining constant

Answer: d

Watch Video Solution

4. A rope is wound round a hollow cylinder of mass 3 kg and radius 40

cm. What is the angular acceleration of the cylinder if the rope is

pulled with a force of 30 N.

A. 0.25 rad 

B. 25 rad 

C. 5 m 

D. 25 m 

s− 2

s− 2

s− 2

s− 2

https://dl.doubtnut.com/l/_OaX4mi6W7cck
https://dl.doubtnut.com/l/_jXKmqFhBNZQw


Answer: b

Watch Video Solution

5. A closed cylindrical container is partially �lled with water. As the

container rotates in a horizontal plane about a perpendicular

bisector, its moment of inertia.

A. increases

B. decreases

C. remains constant

D. depends on direction of rotation

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_jXKmqFhBNZQw
https://dl.doubtnut.com/l/_1WE5j9neAnAA


6. A rigid body rotates with an angular momentum L. If its kinetic

energy is halved, the angular momentum becomes,

A. L

B. L/2

C. 2L

D. 

Answer: d

Watch Video Solution

L/√2

7. A particle undergoes uniform circular motion. The angular

momentum of the particle remain conserved about:

A. the center point of the circle

B. the point on the circumference of the circle

https://dl.doubtnut.com/l/_VeZ9BQSGhL60
https://dl.doubtnut.com/l/_7josplIq0gf5


C. any point inside the circle

D. any point outside the circle

Answer: a

Watch Video Solution

8. When a mass is rotating in a plane about a �xed point, its angular

momentum is directed along

A. a line perpendicular to the plane of rotation

B. the line making an angle of  to the plane of rotation

C. the radius

D. tangent the path

Answer: a

Watch Video Solution

45∘

https://dl.doubtnut.com/l/_7josplIq0gf5
https://dl.doubtnut.com/l/_fGPAcHUHa0MJ


9. Two discs of same moment of inertia rotating about their regular

axis passing through centre and perpendicular to the plane of disc

with angular velocities  and . They are brought in to contanct

face to face coinciding the axis of rotation. The expression for loss of

energy during this process is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

ω1 ω2

I(ω1 − ω2)21

4

I(ω1 − ω2)2

I(ω1 − ω2)21

8

I(ω1 − ω2)21

2

https://dl.doubtnut.com/l/_fGPAcHUHa0MJ
https://dl.doubtnut.com/l/_P2gqgGVOZuac


10. A disc of moment of inertia la is rotating in a horizontal plane

about its symmetry axis with constant angular speed co. Another

discinitially at rest of moment of inertia I, is dropped coaxially on to

the rotating disc. Then, both the discs rotate with same constant

angular speed The loss of kinetic energy due to friction in this

process is,

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

ω21

2

I 2
b

(Ia + Ib)

ω2
I 2
b

(Ia + Ib)

ω2(Ib − Ia)2

(Ia + Ib)

ω21

2
IbIb

(Ia + Ib)

https://dl.doubtnut.com/l/_a8AdqeQ6tXRJ


11. The ratio of the acceleration for a solid sphere (mass m and radius

R) rolling down an incline of angle  without slipping and slipping

down the incline without rolling is,

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

θ

5: 7

2: 3

2: 5

7: 5

12. From a disc of radius R, a mass M, a circular hole of diameter R,

whose rim passes through the center is cut. What is the moment of

Inertia of the remaining part of the disc about a perpendicular axis

passing through it

https://dl.doubtnut.com/l/_RHL5xylzbCEk
https://dl.doubtnut.com/l/_hzWJLz0ASLPN


A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

15MR2 /32

13MR2 /32

11MR2 /32

9MR2 /32

13. The speed of a solid sphere after rolling down from rest without

sliding on an inclined plane of vertical height h is

A. 

B. 

C. 

D. 

√ gh
4
3

√ gh
10

7

√2gh

√ gh
1

2

https://dl.doubtnut.com/l/_hzWJLz0ASLPN
https://dl.doubtnut.com/l/_pldLEDFzkPKI


Answer: a

Watch Video Solution

14. The speed of the centre of a wheel rolling on a horizontal

horizontal surface is . A point on the rim in level with the centre will

be moving at a speed of speed of:

A. zero

B. 

C. 

D. 

Answer: c

Watch Video Solution

v0

v0

√2v0

2v0

https://dl.doubtnut.com/l/_pldLEDFzkPKI
https://dl.doubtnut.com/l/_Gs7BozJLSOmW


15. A drum of radius R and mass M, rolls down without slipping along

an inclined plane of angle . The frictional force:

A. dissipates kinetic energy as heat

B. decreases the rotational motion

C. decreases the rotational and transational motion

D. converts transational energy into rotational energy

Answer: d

Watch Video Solution

θ

16. Four round objects namely a ring, a disc, a hollow sphere and a

solid sphere with same radius R and made of same material start to

roll down an inclined plane at the same time. The object that will

reach the bottom third is

https://dl.doubtnut.com/l/_SlTfY7p4yzQA
https://dl.doubtnut.com/l/_KcjUrMEGogF7


A. Solid sphere

B. disc

C. hollow sphere

D. ring

Answer: c

Watch Video Solution

17. Obtain an expression for the power delivered by torque.

A. 

B. 

C. 

D. P = 0 (zero always)

Answer: a

P =
→
τ .

→
θ

P =
→
τ ×

→
θ

P = τθ sin θ

https://dl.doubtnut.com/l/_KcjUrMEGogF7
https://dl.doubtnut.com/l/_2MRksq92hDIJ


Watch Video Solution

18. The center of mass for a uniform rod of mass M and length  i.e.,

0.5 l lies at the

A. l

B. 0.75 l

C. 0.5 l

D. 0.25 l

Answer: d

Watch Video Solution

1

2

19. Unit of Angular acceleration is _________________

A. rad s− 1

https://dl.doubtnut.com/l/_2MRksq92hDIJ
https://dl.doubtnut.com/l/_8WZAKW5cU7G3
https://dl.doubtnut.com/l/_PAk57zI6IOD3


B. rad 

C. rad 

D. rad 

Answer: c

Watch Video Solution

m− 1

s− 2

m2

20. The moment of inertia of a Thin rod about and axis passing

through the centre and perpendicular to the length is ________.

A. 

B. 

C. 

D. 

Answer: b

MI 2 /3

MI 2 /12

MI 3 /12

M(I 2 + b2)/12

https://dl.doubtnut.com/l/_PAk57zI6IOD3
https://dl.doubtnut.com/l/_quAok2AefCJB


Watch Video Solution

21. The centre of mass of a system of particles does not depend upon

A. postion of particles

B. relative distance between particles

C. masses of particles

D. force acting on particle

Answer: d

Watch Video Solution

22. Where will be the centre of mass on combining two masses m and

M (M  m) ?

A. Towards m

>

https://dl.doubtnut.com/l/_quAok2AefCJB
https://dl.doubtnut.com/l/_lhy6uhGCFmeo
https://dl.doubtnut.com/l/_ehOZExNUGGsY


B. Towards M

C. Between m & M

D. away from m & M

Answer: b

Watch Video Solution

23. Two bodies of masses 2 kg and 3 kg have position vectors

 respectively. The centre of mass of

this system has a position vector.

A. 

B. 

C. 

D. 

î + 2ĵ + k̂ and − 4 î − 3ĵ + 6k̂

−3i − j

5i − j + 2k

−2 î − ĵ + 4k̂

−3 î − ĵ + 7k̂

https://dl.doubtnut.com/l/_ehOZExNUGGsY
https://dl.doubtnut.com/l/_jjIHTD1Is4cN


Answer: c

Watch Video Solution

24. Four identical spheres each of mass m are placed at the corner of

square of side 2 m. Taking the point of intersection of the diagonals

as the orgin the coordinates of the centre of mass are ?

A. (1, 1)

B. (0, 0)

C. (1, -1)

D. (-1, 1)

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_jjIHTD1Is4cN
https://dl.doubtnut.com/l/_gmiTMpzC9Rze


25. Two blocks of masses 20 kg and 5 kg are connected by a spring of

negligible mass and placed on a frictionless horizontal surface. An

impulse gives a velocity of 15 m/s to the heavier block in the direction

of lighter block. The velocity of centre of mass is

A. 22 

B. 30 

C. 12 

D. 15 

Answer: c

Watch Video Solution

ms− 1

ms− 1

ms− 1

ms− 1

26. A solid cylinder of mass 2 kg and radius 4 cm is rotating about its

axis at the rate of 3 rpm. The torque required to stop it after 2

revolutions is

π

https://dl.doubtnut.com/l/_1co5XBI9ZISw
https://dl.doubtnut.com/l/_n8uLFImdYlcF


A. 2  Nm

B. 2  Nm

C. 2  Nm

D. 12  Nm

Answer: b

Watch Video Solution

× 106

× 10− 6

× 10− 3

× 10− 4

27. Two identical particles move towards each other with velocity 2 v

and v respectively. The velocity of centre of mass is

A. v

B. 

C. 

D. zero

v

3

v

2

https://dl.doubtnut.com/l/_n8uLFImdYlcF
https://dl.doubtnut.com/l/_YfZvSE5j07Zx


Answer: c

Watch Video Solution

28. Two objects which are initally at rest, move towards each other

under the action of their internal attraction. If their speeds are 4 v

and 2 v at any instant, then the speed of centre of mass of the system

will be

A. 2v

B. zero

C. v

D. 1.5 v

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_YfZvSE5j07Zx
https://dl.doubtnut.com/l/_e6AIO3PTEOJ3
https://dl.doubtnut.com/l/_0spI40eJh4FK


29. If force acts on a body, whose line of action does not pass through

its CG, then the body will experience

A. angular acceleration

B. lineal acceleration

C. both (a) and (b)

D. non

Answer: c

Watch Video Solution

30. A couple produces ________ motion.

A. linear and rotational

B. purely rotational

C. purely linear

https://dl.doubtnut.com/l/_0spI40eJh4FK
https://dl.doubtnut.com/l/_HyT7rUe7cPrU


D. no

Answer: a

Watch Video Solution

31. A solid cylinder of mass 2 kg and radius 50 cm rolls up an inclined

plane of angle inclination 30°. The centre of mass of cylinder has

speed of 4 m/s. The distance travelled by the cylinder on the incline

surface will be 

(Take g = 10m/ ).

A. 2.2 m

B. 1.6 m

C. 1.2 m

D. 2.4 m

Answer: d

s2

https://dl.doubtnut.com/l/_HyT7rUe7cPrU
https://dl.doubtnut.com/l/_QOT570VP99Lc


Watch Video Solution

32. If I,  are MI, angular acceleration and torque respectively

of a body rotating about any axis with angular velocity , then

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

α and τ

ω

τ = Iω

τ = Iα

I = rω

α = rω

33. Which of the following has largest M.I

A. Ring about its axis perpendicular to its plane

https://dl.doubtnut.com/l/_QOT570VP99Lc
https://dl.doubtnut.com/l/_LF0mAXpwDDob
https://dl.doubtnut.com/l/_X7v6Rr16kSq6


B. Disc about its axis perpendicular to its plane

C. Solid sphere

D. Bar magnet

Answer: a

Watch Video Solution

34. A dancer on ice spins faster when she folds her arms. This is due

to

A. decrease in energy & increase in angular momentum

B. increase in K.E & decrease in angular momentum

C. increase in K.E & constant in angular momentum

D. Decrease in friction at the skates

Answer: c

https://dl.doubtnut.com/l/_X7v6Rr16kSq6
https://dl.doubtnut.com/l/_MldugOgGzknt


Watch Video Solution

35. A bomb travelling a parabolic path explodes in mid air. The C.M. Of

fragments will

A. move vertically downwards

B. move irregularly

C. move vertically upwards & then downwards

D. move in parabolic path the unexploded bomb would have

travelled

Answer: d

Watch Video Solution

36. Consider a system of two identical particles. One is at rest and the

other has an acceleration . The centre of mass has an acceleration→
a

https://dl.doubtnut.com/l/_MldugOgGzknt
https://dl.doubtnut.com/l/_9ur7pzFgPgEe
https://dl.doubtnut.com/l/_QD7NazCtavnm


A. ½ 

B. 

C. 2 

D. zero

Answer: a

Watch Video Solution

→
a

→
a

→
a

37. The least coe�cient of friction for an inclined plane inclined at an

angle  with horizontal, in order that a solid cylinder will roll down it

without slipping ?

A. ⅔ 

B. ⅓ 

C. ⅖ 

D. ⅘ 

α

tanα

tanα

tanα

tanα

https://dl.doubtnut.com/l/_QD7NazCtavnm
https://dl.doubtnut.com/l/_qLitv47sCQ9J


Answer: b

Watch Video Solution

38. Three identical spherical shells, each of mass m and radius r are

placed as shown in �gur. Consider an axis  which is touching to

two shells and passing through diameter of third shell. M.I of the

system consisting of these three spherial shells about  axis is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

XX1

XX1

3mr2

4mr2

mr216

5

mr211

5

https://dl.doubtnut.com/l/_qLitv47sCQ9J
https://dl.doubtnut.com/l/_yQg9uOJdZkA5
https://dl.doubtnut.com/l/_hR0um5CKVjEw


39. A ball rolls without slipping. The radius of gyration of the ball

about about an axis passing through its center of mass is K. If radius

of the ball be R, then the fraction of total energy associated with its

rotational energy be

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

K2 + R2

R2

K2

K2 + R2

K2

R2

R2

K2 + R2

40. The direction of angular velocity vector is along:

A. The tangent to the circular path

https://dl.doubtnut.com/l/_hR0um5CKVjEw
https://dl.doubtnut.com/l/_mlSapjmqUZUs


B. The outward radius

C. The inward radius

D. The axis of rotation

Answer: d

Watch Video Solution

41. If there is change of angular momentum from J to 4J in 4S, then

the torque is

A.  J

B. 1 J

C.  J

D.  J

Answer: a

3

4

5

4

4
3

https://dl.doubtnut.com/l/_mlSapjmqUZUs
https://dl.doubtnut.com/l/_9oD974Th2JVS


Watch Video Solution

42. When a mass is rotating in a plane about a �xed point, its angular

momentum is directed along

A. a line perpendicular to the plane of rotation

B. The radius

C. The tangent to the circle

D. An angle of  to the plane of rotation

Answer: a

Watch Video Solution

45∘

43. The ratio of the radii of gyration of a circular disc to that of

circular ring, each of same mass and same radius about their axes is

A. √3: √2

https://dl.doubtnut.com/l/_9oD974Th2JVS
https://dl.doubtnut.com/l/_Pe4Ui54NSOgI
https://dl.doubtnut.com/l/_Ou6c6UpE0znQ


B. 

C. 

D. 

Answer: b

Watch Video Solution

1: √2

√2: 1

√2: √3

44. The M.I of a uniform circular disc is maximum about an axis

perpendicular to the disc and passing through 

A. B

B. D

C. A

D. C

https://dl.doubtnut.com/l/_Ou6c6UpE0znQ
https://dl.doubtnut.com/l/_W1n0Wlsb2zs7


Answer: a

View Text Solution

45. If a person standing on a rotating disc stretches out his hands,

the angular speed will

A. increase

B. decrease

C. remain same

D. None

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_W1n0Wlsb2zs7
https://dl.doubtnut.com/l/_enYC1oOKbxxs


46. A sphere of radius r is rolling without sliding. What is ratio of

rotational K.E and total K.E associated with the sphere ?

A. 

B. 

C. 1

D. 

Answer: b

Watch Video Solution

2

5

2

7

1

2

47. A disc is rolling on the inclined plane. What is the ratio of its

rotational KE to the total KE ?

A. 

B. 

1: 3

3: 1

https://dl.doubtnut.com/l/_lZYZBAbK7jma
https://dl.doubtnut.com/l/_tfwxp85Ur0oI


C. 

D. 

Answer: a

Watch Video Solution

1: 2

2: 1

48. A sphere rolls down an inclined plane of inclination . What is the

acceleration as the sphere reaches bottom ?

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

θ

g sin θ
5

7

g sin θ
3

5

g sin θ
2

7

g sin θ
2

5

https://dl.doubtnut.com/l/_tfwxp85Ur0oI
https://dl.doubtnut.com/l/_rzvZX1TcGNam


49. Planetary motion in the solar system is based on

A. Conservation of energy

B. Conservation of linear momentum

C. Conservation of angular momentum

D. None

Answer: c

Watch Video Solution

50. Two rings of radii R & nR made from the same wire have the ratio

of M.I about an axis passing through their centre equal to 1 : 8. The

value of n is

A. 2

B. 2√2

https://dl.doubtnut.com/l/_rzvZX1TcGNam
https://dl.doubtnut.com/l/_jJwA7PdBv91A
https://dl.doubtnut.com/l/_2KokF7HeoGmX


C. 4

D. 

Answer: a

Watch Video Solution

1

2

51. The M.I of a ring about one of its diameter is I. The M.I about a

tangent parallel to the diameter is

A. 4I

B. 2I

C. 

D. 3I

Answer: d

Watch Video Solution

I
3

2

https://dl.doubtnut.com/l/_2KokF7HeoGmX
https://dl.doubtnut.com/l/_eahmdStdBweZ


52. If a solid sphere and solid cylinder of same mass and radius rotate

about their own axis the M.I. will be greater for

A. Solid sphere

B. Solid cylinder

C. Both (a) and (b)

D. Equal both

Answer: b

Watch Video Solution

53. The angular momentum of a system of particles is conserved:

A. Centre of the circle

B. On the circumference of the circle

https://dl.doubtnut.com/l/_eahmdStdBweZ
https://dl.doubtnut.com/l/_sYIpGsdumkzy
https://dl.doubtnut.com/l/_HTp19zTcUG4E


C. Inside the circle

D. Outside the circle

Answer: a

Watch Video Solution

54. A solid sphere is rotationg in free space. If the radius of the

sphere is increased keeping mass same, which one of the following

will not be a�ected ?

A. M.I

B. Angular momentum

C. Angular velocity

D. Rotational K.E.

Answer: b

W t h Vid S l ti

https://dl.doubtnut.com/l/_HTp19zTcUG4E
https://dl.doubtnut.com/l/_DaP3ZG3KDGct


Watch Video Solution

55. Analogue of mass in rotational motion is

A. M.I.

B. Angular momentum

C. Gyration

D. Torque

Answer: a

Watch Video Solution

56. A particle of mass m is circulating on a circle of radius r having

angular momentum L then the centripetal force will be

A. 

B. 

L2

mr

L2m

r

https://dl.doubtnut.com/l/_DaP3ZG3KDGct
https://dl.doubtnut.com/l/_PTN9sf5vkAJZ
https://dl.doubtnut.com/l/_chHO38DSNPU8


C. 

D. 

Answer: c

Watch Video Solution

L2

mr3

L2

mr2

57. M.I. of an object does not depend upon

A. Mass of object

B. Angular Velocity

C. Mass distribution

D. Axis of rotation

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_chHO38DSNPU8
https://dl.doubtnut.com/l/_XSzZnH9l3j1d
https://dl.doubtnut.com/l/_lRBwrKdP3xAn


58. The angular momentum of a system of particles is conserved:

A. When no external force acts upon the system

B. When no external torque acts upon the system

C. When no external impulse acts upon the system

D. When axis of rotation remains same

Answer: b

Watch Video Solution

59. A system consisting of two masses connected by a massless rod

lies along the x axis. If 0.2 kg mass is at a distance x = 0.5 m while a 0.3

kg mass is at a distance x = 1m, then the x-co-ordinate of the centre of

mass will be at

A. 2.5 m

B. 5m

https://dl.doubtnut.com/l/_lRBwrKdP3xAn
https://dl.doubtnut.com/l/_LAJQ3alEm1Lz


C. 22.5 m

D. 0.8 m

Answer: d

Watch Video Solution

60. If earth suddenly contracts to 0.5 times of its present radius, then

the length of the day becomes

A. 12 hr

B. 18 hr

C. 15.5 hr

D. 6 hr

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_LAJQ3alEm1Lz
https://dl.doubtnut.com/l/_ORcZlAD3KG3e


Short Answer Questions

61. The angular momentum of a rotating body is doubled, its K.E. of

rotation becomes

A. Two times

B. Four times

C. Halved

D. Eight times

Answer: b

Watch Video Solution

1. Write the formula for total kinetic energy of a rolling body.

Watch Video Solution

https://dl.doubtnut.com/l/_ORcZlAD3KG3e
https://dl.doubtnut.com/l/_xl2HkrSQMBdF
https://dl.doubtnut.com/l/_igKrYNQ32bcE


2. Find out the center of mass for the given geometrical structures. 

(a) Equilateral triangle 

(b) Cylinder 

(c) Square

Watch Video Solution

3. De�ne torque and mention its unit.

Watch Video Solution

4. What are the conditions in which force can not produce torque ?

Watch Video Solution

https://dl.doubtnut.com/l/_igKrYNQ32bcE
https://dl.doubtnut.com/l/_pofVfU8BJ8YR
https://dl.doubtnut.com/l/_UWM1cBeFC9Ak
https://dl.doubtnut.com/l/_FYUBBkApY6VP


5. Give any two examples of torque in day-to-day life.

Watch Video Solution

6. What is the relation between torque and angular momentum ?

Watch Video Solution

7. What is equilibrium ? (or) De�ne mechanical equilibrium of a rigid

body.

Watch Video Solution

8. How do you distinguish between stable and unstable equilibrium ?

Watch Video Solution

https://dl.doubtnut.com/l/_8KMwYgmNoXHW
https://dl.doubtnut.com/l/_HNcPTGKB1QRS
https://dl.doubtnut.com/l/_xwRYmrm14iNX
https://dl.doubtnut.com/l/_3sh3wSJU6mj8
https://dl.doubtnut.com/l/_nFYS3UOukehq


9. De�ne moment of a couple.

Watch Video Solution

10. State the principle of moments .

Watch Video Solution

11. A man is sitting in a boat which is �oating in a pond. If the man

drinks some water from the pond, the level of water in the pond

decreases. 

Justify whether the given statement is True (or) False.

Watch Video Solution

12. Write the units for radius of gyration and it's dimensions.

W t h Vid S l ti

https://dl.doubtnut.com/l/_nFYS3UOukehq
https://dl.doubtnut.com/l/_JPXZHqF06HwV
https://dl.doubtnut.com/l/_QsibcvTojCry
https://dl.doubtnut.com/l/_Qy6eDbPMTLd4


Watch Video Solution

13. Distinguish between Translatory motion and Rotatory motion.

Watch Video Solution

14. State conservation of angular momentum.

Watch Video Solution

15. What are the rotational equivaalents for the physical quantities, (i)

mass and (ii) force ?

Watch Video Solution

16. What is the condition for pure rolling ?

Watch Video Solution

https://dl.doubtnut.com/l/_Qy6eDbPMTLd4
https://dl.doubtnut.com/l/_qFYPgiCq4a6a
https://dl.doubtnut.com/l/_D2aTYNiDylW3
https://dl.doubtnut.com/l/_DiutIQZWVumA
https://dl.doubtnut.com/l/_kv1szuzhUnRG


17. What is the di�erence between sliding and slipping ?

Watch Video Solution

18. A constant torque is acting on a wheel. If starting from rest, the

wheel makes n rotations in t seconds, Show that the angular

acceleration is given by

 rad .

Watch Video Solution

α =
4πn

t2
s− 2

19. Find Torque about an Axis.

Watch Video Solution

https://dl.doubtnut.com/l/_kv1szuzhUnRG
https://dl.doubtnut.com/l/_1PFOAgVOQMyY
https://dl.doubtnut.com/l/_HSIUFkqmHTJ8
https://dl.doubtnut.com/l/_z5nKHThLvvqd


20. State and explain the principle of moments.

Watch Video Solution

21. Write the principle used in beam balance and de�ne Mechanical

Advantage.

Watch Video Solution

22. The dimensions of the radius of gyration are

A. [ ]

B. [ ]

C. [ ]

D. [ ]

Answer: b

M 1L1T 0

M 0L1T 0

M 0L1T 1

M 2L1T 0

https://dl.doubtnut.com/l/_joHHu89Z0Jh4
https://dl.doubtnut.com/l/_rOjRIYux2LRd
https://dl.doubtnut.com/l/_l68EwvqT8GMX


Watch Video Solution

23. The mass per unit length of a non-uniform rod of length L is given

by , where  is constant and x is distance from one end of

the rod. The distance of the center of mass of rod from this end is

A. L

B. L

C. L

D. L

Answer: d

Watch Video Solution

μ = λx2 λ

2

3

3

2

1

2

3

4

24. How is angular momentum related to linear momentum ?

Watch Video Solution

https://dl.doubtnut.com/l/_l68EwvqT8GMX
https://dl.doubtnut.com/l/_4QYUHBYzw0pV
https://dl.doubtnut.com/l/_zcUkR7JMumUu


Long Answer Questions

25. Find the moment of inertia of a uniform rod about an axis which is

perpendicular to the rod and touches any one end of the rod.

Watch Video Solution

1. Explain the types of equilibrium with suitable examples

Watch Video Solution

2. Explain the method to �nd the centre of gravity of irregularly

shaped lamina.

Watch Video Solution

https://dl.doubtnut.com/l/_zcUkR7JMumUu
https://dl.doubtnut.com/l/_oqamTuxGq4OC
https://dl.doubtnut.com/l/_lDVaF0HXpDNV
https://dl.doubtnut.com/l/_93LZzMjrO05k
https://dl.doubtnut.com/l/_wKViInAMgFgD


3. Explain why a cyclist bends while negotiating a curve road?

Watch Video Solution

4. Derive the expresssion for moment of inertia of a rod about its

centre and perpendicular to the rod.

Watch Video Solution

5. Derive the expression for moment of inertia of a uniform ring

about an axis passing thorugh the centre and perpendicular to the

plane.

Watch Video Solution

https://dl.doubtnut.com/l/_wKViInAMgFgD
https://dl.doubtnut.com/l/_xqnH9i2hTKa7
https://dl.doubtnut.com/l/_oVMb0nC3PQkx


6. Derive the expression for moment of inerita of a uniform disc about

an axis passing through the centre and perpendicular to the plane.

Watch Video Solution

7. Discuss conservation of angular momentum with example.

Watch Video Solution

8. State and prove parallel axis theorem

Watch Video Solution

9. State and prove perpendicular axis theorem.

Watch Video Solution

https://dl.doubtnut.com/l/_izH931d0LR0T
https://dl.doubtnut.com/l/_TSRO1xRynQ5N
https://dl.doubtnut.com/l/_xmHedVHOuHRp
https://dl.doubtnut.com/l/_xt7DtqhSMSoG
https://dl.doubtnut.com/l/_cILFI6OLRuhb


10. Discuss the e�ect of rolling on inclined plane and derive the

expression for the acceleration.

Watch Video Solution

11. Derive an expression for the position vector of the center of mass

of particle system.

Watch Video Solution

12. Derive an expression for the center of mass of two point masses.

Watch Video Solution

13. Show that in the absence of any external force, the velocity of CM

remains constant.

W t h Vid S l ti

https://dl.doubtnut.com/l/_cILFI6OLRuhb
https://dl.doubtnut.com/l/_YMK3JOL6UkeZ
https://dl.doubtnut.com/l/_aPaxd8emTPsu
https://dl.doubtnut.com/l/_sQnTBV3HpNxP


Watch Video Solution

14. De�ne Torque and derive its expression.

Watch Video Solution

15. The relation between torque and angular acceleration is

Watch Video Solution

16. De�ne angular momentum.

Watch Video Solution

17. What is rolling motion?

Watch Video Solution

https://dl.doubtnut.com/l/_sQnTBV3HpNxP
https://dl.doubtnut.com/l/_tuu6SIcPbmvx
https://dl.doubtnut.com/l/_soqqZIbHzA6z
https://dl.doubtnut.com/l/_soJ5409M1qm9
https://dl.doubtnut.com/l/_Aiv4xz8NAo3t


Conceptual Questions

18. What is the condition for pure rolling ?

Watch Video Solution

19. Derive an expression for kinetic energy in pure rolling.

Watch Video Solution

1. Write the SI unit and dimensional formula for moment of Inertia.

Watch Video Solution

2. Why does a porter bend forward while carrying a sack of rice on his

back ?

https://dl.doubtnut.com/l/_NBeNLbVcIZlG
https://dl.doubtnut.com/l/_0NhFG7ThMb9V
https://dl.doubtnut.com/l/_9MnEX75YdZYK
https://dl.doubtnut.com/l/_dfpGqtYOjBEs


Watch Video Solution

3. Why is it much easier to balance a meter scale on your �nger tip

than balancing on a match stick ?

Watch Video Solution

4. Two identical water bottles one empty and the other �lled with

water are allowed to roll down an inclined plane. Which one of them

reaches the bottom �rst ? Explain your answer.

Watch Video Solution

5. Write the relation between angular momentum and rotational

kinetic energy. For two objects of same angular momentum, compare

the moment of inertia using the graph.

Watch Video Solution

https://dl.doubtnut.com/l/_dfpGqtYOjBEs
https://dl.doubtnut.com/l/_dKxoIpigNmAR
https://dl.doubtnut.com/l/_oGt8r2ZEAk8U
https://dl.doubtnut.com/l/_aDPEYC13C2a5


6. A rectangle block rests on a horizontal table. A horizontal force is

applied on the block at a height h above the table to move the block.

Does the line of action of the normal force N exerted by the table on

block depend on h?

Watch Video Solution

7. Three identical solid spheres move doen through three inclined

planes A,B and C all same dimensions. A is without friction B is

undergoing pure rolling and C is rolling with slipping. Compare the

kinetic energies  and  at the bottom.

Watch Video Solution

EA, EB EC

https://dl.doubtnut.com/l/_aDPEYC13C2a5
https://dl.doubtnut.com/l/_Ji0NUHlqHhTl
https://dl.doubtnut.com/l/_NIRyCsMYXmvj


Numerical Problems

8. Give an example to show that the following statement is false. Any

two forces acting on a body can be combined into single force that

would have same e�ect.

Watch Video Solution

1. A uniform disc of mass 100 g has a diameter of 10 cm. Calculate the

total energy of the disc when rolling along a horizontal table with a

velocity of 20 cm . (take the surface of table as reference).

Watch Video Solution

s− 1

2. A particle of mass 5 units is moving with a uniform speed of

 units in the XOY plane along the line y = x + 4. Find the

magnitude of angular momentum.

v = 3√2

https://dl.doubtnut.com/l/_B4RN7opMxT1L
https://dl.doubtnut.com/l/_3P6OCU4x6olt
https://dl.doubtnut.com/l/_N9KkQZ4E4EWt


Watch Video Solution

3. A �y wheel rotates with a uniform angular acceleration. If its

angular velocity increases form  rad/s to  rad/s in 10 seconds.

Find the number of rotations in that period.

Watch Video Solution

20π 40π

4. A uniform rod of mass m and lengh I makes a constant angle  with

an axis of rotation which passes through one end of therod. Find the

moment of inertia about this axis.

Watch Video Solution

θ

5. Two particles P and Q of mass 1 kg and 3 kg respectively start

moving towards each other form rest under mutual attraction. What

is the velocity of their center of mass ?

https://dl.doubtnut.com/l/_N9KkQZ4E4EWt
https://dl.doubtnut.com/l/_dPAwVHEOBgoI
https://dl.doubtnut.com/l/_fAhmZQatMm1F
https://dl.doubtnut.com/l/_CgBkLUgzSBWr


Watch Video Solution

6. Find the moment of inertia of a hydrogen molecule about an axis

passing through its center of mass and perpendicular to the

interatomic axis. Given : mass of hydrogen atom  kg and

inter atomic distance is equal to  m.

Watch Video Solution

1.7 × 10− 27

4 × 10− 10

7. A solid cylinder of mass 20 kg rotates about its axis with angular

speed 100 rad/s. The radius of the cylinder is 0.25 m. What is the

kinetic energy associated with the rotation of the cylinder ? What is

the magnitude of angular momentum of the cylinder about its axis ?

Watch Video Solution

https://dl.doubtnut.com/l/_CgBkLUgzSBWr
https://dl.doubtnut.com/l/_piG1MpBuuLg8
https://dl.doubtnut.com/l/_F3TIzjnk1rvw


8. A spherical solid ball of 1 kg mass and radius 3 cm is rotating about

an axis passing through its centre with an angular velocity of 50

rad/s. Calculate the kinetic energy of rotation.

Watch Video Solution

9. A rope is wound round a hollow cylinder of mass 3 kg and radius 40

cm. What is the angular acceleration of the cylinder if the rope is

pulled with a force of 30 N.

Watch Video Solution

10. Find the moment of inertia of a mass of 5 kg and another mass 10

kg about an axis of rotation which is 0.2 m from the 5 kg mass and 0.4

m from the 10 kg mass. Find the radius of gyration for the system.

Watch Video Solution

https://dl.doubtnut.com/l/_3R0PCRENT1Bt
https://dl.doubtnut.com/l/_lUs81DwZ3qrY
https://dl.doubtnut.com/l/_TraIP3eksuLG


Match The Following

11. Find the torque of a force  about the origin. The force

acts on a particle whose position vector is 

Watch Video Solution

7 î + 3ĵ − 5k̂

î − ĵ + k̂

12. A hoop of radius 2m weights 100 kg. It rolls along a horizontal

�oor so that its centre of mass has speed of 20 cm/s. How much work

has to be done to stop it ?

Watch Video Solution

1. 

(1) Moment of Inertia of an Uniform Rod (a) MR2

(2) Moment of Inertia of an Uniform Ring (b) MR2

(3) Moment of Inertia of an Uniform Disc (c) Ml2

(4) Moment of Inertia of an Uniform solid sphere (d) I = MR2

2
5
1
2
1

12

https://dl.doubtnut.com/l/_IpqxmGzR5iLf
https://dl.doubtnut.com/l/_bJR1Gy6vkSbo
https://dl.doubtnut.com/l/_2cpLIsFmGD5Y


A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

(1) (2) (3) (4)

c d b a

(1) (2) (3) (4)

d c b a

(1) (2) (3) (4)

b c d a

(1) (2) (3) (4)

d a b c

2. 

A. 

B. 

C. 

Rotational Motion about a Expression

      fixed Axis

(1) Power (a) F . Δt

(2) Impulse (b) τθ

(3) Torque (c) τω

(4) Work done (d) I ∝

(1) (2) (3) (4)

b c a d

(1) (2) (3) (4)

d c a b

(1) (2) (3) (4)

c a d b

https://dl.doubtnut.com/l/_2cpLIsFmGD5Y
https://dl.doubtnut.com/l/_iDx5RiojnKK8


D. 

Answer: c

Watch Video Solution

(1) (2) (3) (4)

b d c a

3. 

A. 

B. 

C. 

D. 

Answer: d

Type of Equilibrium Conditions

(1) Dynamic Equilibrium (a) Net force and Net torque are zero

(2) Static Equilibrium (b) Linear Momentum is constant

(3) Rotational Equilibrium (c) Linear Momentum and Angular

momentum are constant

(4) Translation Equilibrium (d) Net torque is zero

(1) (2) (3) (4)

b c d a

(1) (2) (3) (4)

d c b a

(1) (2) (3) (4)

b a d c

(1) (2) (3) (4)

c a d b

https://dl.doubtnut.com/l/_iDx5RiojnKK8
https://dl.doubtnut.com/l/_LfxuerThvOHN


Fill In The Blanks

Watch Video Solution

4. 

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

(1) Angular Momentum (a) mr2

(2) Torque (b) Iω

(3) Angular Acceleration (c)

(4) Moment of Inertia (d)

dL

dt

dω

dt

(1) (2) (3) (4)

c d b a

(1) (2) (3) (4)

b c d a

(1) (2) (3) (4)

d c b a

(1) (2) (3) (4)

c a b d

https://dl.doubtnut.com/l/_LfxuerThvOHN
https://dl.doubtnut.com/l/_Q6xGP13PlzOO


1. A ________ is the one in which the distances between di�erent

particles remain constant.

A. �exible body

B. Rigid body

C. Spring body

D. Slim body

Answer: b

Watch Video Solution

2. In ________ the translational motion is more than rotational motion.

A. Slipping

B. frictional motion

C. Circular motion

https://dl.doubtnut.com/l/_4KtfAlocSajM
https://dl.doubtnut.com/l/_ukc2zDHbHg3T


D. Sliding

Answer: d

Watch Video Solution

3. ________ can also be treated as the momentary rotation about the

point of contact.

A. Sliding

B. Rolling

C. Slipping

D. Skating

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_ukc2zDHbHg3T
https://dl.doubtnut.com/l/_9hvQBIUegZbW
https://dl.doubtnut.com/l/_ZJqzJ93IErl2


4. If the external torque acting on the body zero, the component of

________ along the axis of rotation is constant.

A. Velocity

B. Force

C. Angular Momentum

D. Momentum

Answer: c

Watch Video Solution

5. In ________ the rotational motion is more than translational motion.

A. Sliding

B. Slipping

C. Rolling

https://dl.doubtnut.com/l/_ZJqzJ93IErl2
https://dl.doubtnut.com/l/_Nc0mTV0zdTC2


D. Skating

Answer: b

Watch Video Solution

6. Write the expression for impulse in terms of average force

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

F . Δt

τ. Δt

τ. Δm

τ. Δk

https://dl.doubtnut.com/l/_Nc0mTV0zdTC2
https://dl.doubtnut.com/l/_EunZ78km9IZO


7.  is the expression for __________

A. Moment of Inertia

B. Rotational kinetic Energy

C. Elastic Potential Energy

D. Kinetic Energy

Answer: b

Watch Video Solution

Iω21

2

8. The relation between Rotation Kinetic Energy and angular

momentum is

A. 

B. 

C. 

P 2

2m

I

2L2

L2

2I

https://dl.doubtnut.com/l/_cVFp7QT2cxZ5
https://dl.doubtnut.com/l/_BqII5Cz2ZR2I


D. 

Answer: c

Watch Video Solution

I 2

2L

9. State and prove perpendicular axis theorem.

A. 

B. I_(Z) = I_(X) - I_(Y)`

C. 

D. 

Answer: b

Watch Video Solution

I = Ic + Md2

IZ = IX + IY

IY = IX + IZ

https://dl.doubtnut.com/l/_BqII5Cz2ZR2I
https://dl.doubtnut.com/l/_eMtpkuP9rFpX


Choose The Odd One Out

10. Moment of Inertia of an uniform Disc is __________

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

MR2

MR2

12

MR2

2

MR2

4

1. Choose the odd one out :

A. Torque

B. Moment of force

https://dl.doubtnut.com/l/_J7ZzfHJOWySd
https://dl.doubtnut.com/l/_TZL5w8x7lvNe


C. couple

D. Rotational force

Answer: c

Watch Video Solution

2. Choose the odd one out

A. Translational Equilibrium

B. Rotational Equilibrium

C. Dynamic Equilibrium

D. Thermodynamic Equilibrium

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_TZL5w8x7lvNe
https://dl.doubtnut.com/l/_ZgaMJGz7LzdU
https://dl.doubtnut.com/l/_IV4072AswDkq


3. Choose the odd one out :

A. angular momentum

B. Angular Velocity

C. Torque

D. Inertia

Answer: d

Watch Video Solution

4. Choose the odd one out :

A. ma

B. 

C. 

D. 

mV 2

r

mrω2

mr2

https://dl.doubtnut.com/l/_IV4072AswDkq
https://dl.doubtnut.com/l/_Xdx3njKBsBXE


Choose The Correct Pair

Answer: d

Watch Video Solution

1. Choose the correct pair :

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

M. I − Mk2

L − I ∝

τ − Iω

K. E − mω21

2

https://dl.doubtnut.com/l/_Xdx3njKBsBXE
https://dl.doubtnut.com/l/_mZQ4ehjgTcEp


Choose The Incorrect Pair

2. Choose the correct pair :

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

(M. I)Ring −
MR2

4

(M. I)disc − MR21

2

(M. I)rod −
Ml2

3

(M. I)Solids sphere − MR23

5

1. Choose the incorrect pair :

A. Work done - F.s

B. Torque - I ∝

https://dl.doubtnut.com/l/_SNGvicxFXEAm
https://dl.doubtnut.com/l/_x93KO62Ls1Ep


C. Power - F/V

D. K.E - 

Answer: c

Watch Video Solution

Mv21

2

2. Choose the incorrect pair :

A. Parallel Axes Theorem - 

B. Perpendicular Axis Theorem - 

C. Work-Energy Theorem -  K.E

D. Centripetal theorem - 

Answer: d

Watch Video Solution

IC + Md2

IX + IY

Δ

mv2

r

https://dl.doubtnut.com/l/_x93KO62Ls1Ep
https://dl.doubtnut.com/l/_P1CaWYb0up6P


Assertion Reason

1. Assertion : The moment of Linear Momentum is called Angular

momentum (L) i.e. 

  

if V =  then. 

  

Reason : For conservation of Angular momentum, Torque (Rotational

force applied externally) must be zero.

A. Assertion and Reason are correct and Reason is correct

explanation of Assertion

B. Assertion and Reason are true but Reason is the false

explanation of the Assertion

C. Assertion is true but Reason is false

D. Assertion is false but Reason is true

L = r × p = (mv) × r = mvr

rω

L = mr2ω( or )L = Iω

https://dl.doubtnut.com/l/_FcLYHxzpL7El


Answer: a

Watch Video Solution

2. Assertion : The Angular velocity of a planet in its orbit around the

sun increases when it is nearer to the sin, as the moment of Inertia of

the planet about the sun decreases. This is an example for

conservation of Angular momentum. 

Reason : The nearest position of the planet to the sun is called

apogee and the farthest position is perigee.

A. Assertion and Reason are correct and Reason is correct

explanation of Assertion

B. Assertion and Reason are true but Reason is the false

explanation of the Assertion

C. Assertion is true but Reason is false

D. Assertion is false but Reason is true

https://dl.doubtnut.com/l/_FcLYHxzpL7El
https://dl.doubtnut.com/l/_H3vttkNDnosj


Choose The Correct Or Incorrect Statements

Answer: c

View Text Solution

1. (I) Perpendicular Axis theorem holds good only for plane Laminar

objects. 

(II) The perpendicular distance between the Axis of Rotation of a body

and the centre of gravity of the body is called Radius of Gyration. 

Which one is correct ?

A. I only

B. II only

C. both are correct

D. None

https://dl.doubtnut.com/l/_H3vttkNDnosj
https://dl.doubtnut.com/l/_ZA1lRfsxbGm7


Answer: c

Watch Video Solution

2. (I) Relation between rotational kinetic energy and Angular

momentum is   

(II) Rotational work done is   

Which one is correct ?

A. I only

B. II only

C. both are correct

D. None

Answer: a

Watch Video Solution

L2

2I

Fθ

https://dl.doubtnut.com/l/_ZA1lRfsxbGm7
https://dl.doubtnut.com/l/_CPRIXP7JvF63
https://dl.doubtnut.com/l/_YPjfmrSMwtUN


3. (I) In slipping, the rotational motion is less than translational

motion. 

(II) In sliding, the rotational motion is more than translational motion

Which one is correct ?

A. I only

B. II only

C. both are correct

D. None

Answer: d

Watch Video Solution

4. (I) Net Torque produces linear motion in rigid object. 

(II) Rolling motion is the combination of translational and rotational

https://dl.doubtnut.com/l/_YPjfmrSMwtUN
https://dl.doubtnut.com/l/_TL8bkmc1MgoP


Very Short Answer Question

motions. 

Which statement is Incorrect ?

A. I only

B. II only

C. both are correct

D. None

Answer: a

Watch Video Solution

1. Find the workdone if a particle moves from position

 to a position  under

the e�ect of force .

Watch Video Solution

→
r 1 = (2ĵ + ĵ − 3k̂)

→
r 2 = (4 î + 6ĵ − 7k̂)

→
F = (3 î + 2ĵ + 4k̂)N

https://dl.doubtnut.com/l/_TL8bkmc1MgoP
https://dl.doubtnut.com/l/_7QapDqPYvDkl


Watch Video Solution

2. A wheel of radius 0.5m is moving with a speed of 12m/s. Find its

angular speed ?

Watch Video Solution

3. What is meant by an internal force & external force ?

Watch Video Solution

4. What is rigid body ?

Watch Video Solution

5. De�ne the center of mass of a body.

Watch Video Solution

https://dl.doubtnut.com/l/_7QapDqPYvDkl
https://dl.doubtnut.com/l/_4HZn7OGEIsl7
https://dl.doubtnut.com/l/_XCN3ZfDrllSW
https://dl.doubtnut.com/l/_Ge7ByesyTVud
https://dl.doubtnut.com/l/_6UqWD9ATUXS1


6. What is point mass ?

Watch Video Solution

7. State the rule which is used to �nd the direction of torque.

Watch Video Solution

8. What is the moment of Inertia of a sphere of mass 20 kg and radius

 m about its diameter ?

Watch Video Solution

1

4

9. Obtain the equation .

Watch Video Solution

ω = ω0 + αt

https://dl.doubtnut.com/l/_6UqWD9ATUXS1
https://dl.doubtnut.com/l/_IwfP4HU4CFt5
https://dl.doubtnut.com/l/_ydVABwQgixPS
https://dl.doubtnut.com/l/_4ra4SwhATdws
https://dl.doubtnut.com/l/_FUylMdKMlgRj


10. A torque of  Nm acting on a rigid body, turns it through 30° in

0.2 second. Calculate the work done by the torque on the body and

power of torque.

Watch Video Solution

103

11. Obtain an expression for the power delivered by torque.

Watch Video Solution

12. What is meant by rolling friction ?

Watch Video Solution

13. De�ne centre of gravity.

https://dl.doubtnut.com/l/_FUylMdKMlgRj
https://dl.doubtnut.com/l/_wXOlfeS1EQV6
https://dl.doubtnut.com/l/_SqzBnDg4EyI5
https://dl.doubtnut.com/l/_tFRU9JsOKVhA
https://dl.doubtnut.com/l/_RbT5zYnkSFo8


Creative Questions Hots

Watch Video Solution

14. De�ne Lami's theorem.

Watch Video Solution

1. Explain Torque in vector from.

Watch Video Solution

2. Explain how the torque can be expressed as a vector product of

two vectors ? How the direction and magnitude of torque is

determined ?

Watch Video Solution

https://dl.doubtnut.com/l/_RbT5zYnkSFo8
https://dl.doubtnut.com/l/_4yAupG6sikMj
https://dl.doubtnut.com/l/_dX2yzn1UsBj1
https://dl.doubtnut.com/l/_dQFxzESoO5s1


3. A constant couple of 500 Nm turns a wheel of moment of inertia

100 kg  about an axis through its centre. What will be the angular

velocity gained by the body after 2 seconds ?

Watch Video Solution

m2

4. The moment of inertia of a thin rod of mass 'M' and length 'l' about

an axis passig through its centre is . Calculate the moment of

inertia about a parallel axis through end of rod.

Watch Video Solution

Ml2
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5. A solid cylinder of mass 20 kg rotates about its axis with angular

speed 100 rad/s. The radius of the cylinder is 0.25 m. What is the

kinetic energy associated with the rotation of the cylinder ? What is

the magnitude of angular momentum of the cylinder about its axis ?

Watch Video Solution

https://dl.doubtnut.com/l/_DFVH5zCGtsvJ
https://dl.doubtnut.com/l/_dW9YiFDKouEL
https://dl.doubtnut.com/l/_6dzGbClfKctX


Value Based Questions

Watch Video Solution

1. Dhivya was a talented cyclist. She used to go to school in her bicycle

presented by her Dad. She used to ride faster, as she always goes late

from home. When she was going by the road one day. She skid down

from her cycle and got injured. That was a curved road where she has

to take a turn, and as she was in hurry, this incident has happened.

Why does Dhivya skid from her cycle ? 

(i) What is the condition for skidding ? 

(ii) Derive an equation for the Angle for safer riding.

Watch Video Solution

2. Ganesh is a champion in cricket in his school. When he is in the

ground (for practice) and he used to whirl his bat in di�erent style.

https://dl.doubtnut.com/l/_6dzGbClfKctX
https://dl.doubtnut.com/l/_y5d4yXcyFJ4v
https://dl.doubtnut.com/l/_kc4ORjdZei5k


His coach was Mr. Gunalan. The coach asked Ganesh to hold the bat at

its handle and roatate fastly. But Ganesh could not do as his coach

said, Ganesh developed pain in his hands. Then his coach told him to

rotate the bat by holding it at its mid point. When Ganesh rotated at

this position, he was able to rotate the bat faster. Ganesh was

surprised and asked his coach how. 

(i) What was coach's explanation to Ganesh ? 

(ii) What is Radius of Gyration ? Give an example. 

(iii) How moment of Inertia is related with Angular velocity ?

Watch Video Solution

https://dl.doubtnut.com/l/_kc4ORjdZei5k

