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1. The centre of mass of a system of particles

does not depend upon

A. position of particles

B. relative distance between particles

C. masses of particles

D. force acting on particle

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_RmIDhncHgTxd
https://dl.doubtnut.com/l/_cVcHmhZEp7jP

2. A couple produces motion.

A. pure rotation

B. pure translation

C. rotation and translation

D. no motion

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_cVcHmhZEp7jP

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

A. zero
B. increasing with x
C. decreasing with x

D. remaining constant

Answer: D

‘ ° Wiak hh \AAaA CAaliikianm



https://dl.doubtnut.com/l/_ChrD7P1v02Tc
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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.0.25rads ~*

B. 25rads ~ 2

C.5ms 2

D. 25ms 2


https://dl.doubtnut.com/l/_ChrD7P1v02Tc
https://dl.doubtnut.com/l/_w3wADuFWw2Jg

Answer: B

o Watch Video Solution

5. A closed cylindrical container is partially

filled 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


https://dl.doubtnut.com/l/_w3wADuFWw2Jg
https://dl.doubtnut.com/l/_rhOcvC0vZpQn

D. depends on direction of rotation

Answer: A

° Watch Video Solution

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


https://dl.doubtnut.com/l/_rhOcvC0vZpQn
https://dl.doubtnut.com/l/_YiWleBR6fEzB

C.2L

D.L/+/2

Answer: D

o Watch Video Solution

7. A particle undergoes uniform circular
motion. The angular momentum of the

particle remain conserved about:

A. the centre point of the circle


https://dl.doubtnut.com/l/_YiWleBR6fEzB
https://dl.doubtnut.com/l/_88WXJy1YfZuE

B.the point on the circumference of the

circle

C. any point inside the circle

D. any point outside the cicle

Answer: A

o Watch Video Solution

8. When a mass is rotating in a plane about a
fixed point, its angular momentum is directed

along


https://dl.doubtnut.com/l/_88WXJy1YfZuE
https://dl.doubtnut.com/l/_PMgH0qSfFXVd

A.a line perpendicular to the plane of

rotation

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

plane of rotation

C.the radius

D. tangent to the path

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_PMgH0qSfFXVd

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 w; and ws.
They are brought in to contanct face to face
coinciding the axis of rotation. The expression

for loss of energy during this process is

1
A. Z(wl — w2)2

B. 1((.01 — w2)2

1
C. g(wl — w2)2


https://dl.doubtnut.com/l/_iT7U37sdGJrg

D. —(w1 — w2)2

Answer: A

o Watch Video Solution

10. From a disc of radius R a mass M, a circular
hole of diameter R, whose rim passes through
the centre is cut. What is the moment of
inertia of the remaining part of the disc about

a perpendicular axis passing through it

A. 15MR? /32


https://dl.doubtnut.com/l/_iT7U37sdGJrg
https://dl.doubtnut.com/l/_INbjkkJsAgKJ

R2
B.13M —
3 32

R2
AIM—
¢ 32

D.9MR? /32

Answer: B

o Watch Video Solution

11. The speed of a solid sphere after rolling
down from rest without sliding on an inclined

plane of vertical height h is


https://dl.doubtnut.com/l/_INbjkkJsAgKJ
https://dl.doubtnut.com/l/_6eftb7Gk9hRh

Answer: B

o Watch Video Solution

12. The speed of the centre of a wheel rolling

on a horizontal horizontal surface is vy. A


https://dl.doubtnut.com/l/_6eftb7Gk9hRh
https://dl.doubtnut.com/l/_AdkRQ0CzDlRs

point on the rim in level with the centre will be

moving at a speed of speed of:

A. zero

C. \/§U0

D. 2’1)0

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_AdkRQ0CzDlRs

13. A round object of mass M and radius R rolls

down without slipping along an inclined plane.

The fractional force:

A. dissipates kinetic energy as heat

B. decreases the rotational motion

C. decreases the rotational and

transnational motion

D. converts transnational energy into

rotational energy


https://dl.doubtnut.com/l/_Xcy9Ep8ujCop

Answer: D

o View Text Solution

14. The centre of mass of a system of particles

does not depend upon

A. position of particles

B. relative distance between particles

C. masses of particles

D. force acting on particle


https://dl.doubtnut.com/l/_Xcy9Ep8ujCop
https://dl.doubtnut.com/l/_fY3lPfctBLjC

Answer: D

o Watch Video Solution

15. A couple produces motion.

A. pure rotation

B. pure translation

C. rotation and translation

D. no motion

Answer: A


https://dl.doubtnut.com/l/_fY3lPfctBLjC
https://dl.doubtnut.com/l/_MDp3c8MTIawO

° Watch Video Solution

16. 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

A. zero

B. increasing with x

C. decreasing with x

D. remaining constant


https://dl.doubtnut.com/l/_MDp3c8MTIawO
https://dl.doubtnut.com/l/_m6M4Pib7W447

Answer: D

o Watch Video Solution

17. 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.0.25rads

B. 25rads 2

C.5ms 2


https://dl.doubtnut.com/l/_m6M4Pib7W447
https://dl.doubtnut.com/l/_AcnoX1hbcbOP

D. 25ms 2

Answer: B

° Watch Video Solution

18. A closed cylindrical container is partially
filled with water. As the container rotates in a
horizontal plane about a perpendicular

bisector, its moment of inertia.

A. increases


https://dl.doubtnut.com/l/_AcnoX1hbcbOP
https://dl.doubtnut.com/l/_bB95dWFXTmci

B. decreases

C.remains constant

D. depends on direction of rotation

Answer: A

o Watch Video Solution

19. A rigid body rotates with an angular
momentum L. If its kinetic energy is halved, the

angular momentum becomes,


https://dl.doubtnut.com/l/_bB95dWFXTmci
https://dl.doubtnut.com/l/_cLoNRv35mW5B

AL
B.L/2

C.2L

D.L/+/2

Answer: D

o Watch Video Solution

20. A particle undergoes uniform circular
motion. The angular momentum of the

particle remain conserved about:


https://dl.doubtnut.com/l/_cLoNRv35mW5B
https://dl.doubtnut.com/l/_v48xyKj8n4he

A. the centre point of the circle

B.the point on the circumference of the

circle

C. any point inside the circle

D. any point outside the cicle

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_v48xyKj8n4he

21. When a mass is rotating in a plane about a
fixed point, its angular momentum is directed
along
A.a line perpendicular to the plane of
rotation
B. the line making an angle of 45° to the
plane of rotation

C.the radius

D. tangent to the path


https://dl.doubtnut.com/l/_TP78EZ3irfQ6

Answer: A

o Watch Video Solution

22. 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 w; and ws.
They are brought in to contanct face to face
coinciding the axis of rotation. The expression

for loss of energy during this process is


https://dl.doubtnut.com/l/_TP78EZ3irfQ6
https://dl.doubtnut.com/l/_u3SsqKzBLh3G

A. Z(wl — w2)
B 1((.01 — CU2)
1
C. g(wl — CU2)
1
D. 5(&)1 — w2)
Answer: A

o Watch Video Solution

23. From a disc of radius R a mass M, a circular
hole of diameter R, whose rim passes through

the centre is cut. What is the moment of


https://dl.doubtnut.com/l/_u3SsqKzBLh3G
https://dl.doubtnut.com/l/_lPaBfN7ngGxT

inertia of the remaining part of the disc about

a perpendicular axis passing through it

A. 156MR? /32

R2
B.13M —
3 32

RZ
C. 11M§

D.9MR* /32

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_lPaBfN7ngGxT

24. The speed of a solid sphere after rolling
down from rest without sliding on an inclined

plane of vertical height h is

4
A —agh
39
10
B.+/ —agh
79
C. \/2gh
D L h
) 2g
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_VUZmrJn6c0F9

25. The speed of the centre of a wheel rolling
on a horizontal horizontal surface is vy. A
point on the rim in level with the centre will be

moving at a speed of speed of:

A. zero

C. \/§’UO

D. 2’00

Answer: C

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_oJbU5oYwK8L1

26. A drum of radius R and mass M, rolls down

without slipping along an inclined plane of

angle 6. The frictional force-

A. dissipates kinetic energy as heat

B. decreases the rotational motion

C. decreases the rotational and

transnational motion

D.converts transnational energy into

rotational energy


https://dl.doubtnut.com/l/_oJbU5oYwK8L1
https://dl.doubtnut.com/l/_Ne9EejaXkeDO

Answer: D

o Watch Video Solution

Textbook Questions Answers Short Answer

Questions

1. Define the center of mass of a body.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ne9EejaXkeDO
https://dl.doubtnut.com/l/_N2QsEKy0TMXh

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

(a) Equilateral triangle

(b) Cylinder

(c) Square

o Watch Video Solution

3. Define torque and mention its unit.

o Watch Video Solution



https://dl.doubtnut.com/l/_l2FjoI8cJfJt
https://dl.doubtnut.com/l/_nMRSNawmRd9V
https://dl.doubtnut.com/l/_3EE7shIDTOTh

4. What are the conditions in which force can

not produce torque ?

o Watch Video Solution

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

day life.

o Watch Video Solution



https://dl.doubtnut.com/l/_3EE7shIDTOTh
https://dl.doubtnut.com/l/_5VAJIbA3lyhD

6. What is the relation between torque and

angular momentum?

o Watch Video Solution

7.What is equilibrium ? (or) Define mechanical

equilibrium of a rigid body.

o Watch Video Solution



https://dl.doubtnut.com/l/_3dOr7ZhE1NnS
https://dl.doubtnut.com/l/_qbohizeCTF8O

8. How do you distinguish between stable and

unstable equilibrium?

o Watch Video Solution

9. Define couple.

o Watch Video Solution

10. State the principle of moments .

o Watch Video Solution



https://dl.doubtnut.com/l/_xzqCOBRSDO8z
https://dl.doubtnut.com/l/_8bt14UjfQPWO
https://dl.doubtnut.com/l/_azODyQYfzdw8

11. Define centre of gravity.

o Watch Video Solution

12. Mention any two physical significance of

moment of inertia.

o Watch Video Solution

13. What is the radius of gyration?



https://dl.doubtnut.com/l/_azODyQYfzdw8
https://dl.doubtnut.com/l/_QYYLJPfnmMED
https://dl.doubtnut.com/l/_MH0UcMssJf9q
https://dl.doubtnut.com/l/_gavSTqGJAUVR

o Watch Video Solution

14. State conservation of angular momentum.

o Watch Video Solution

15. What are the rotational equivalents for the

physical quantities (i) mass and (ii) force?

o Watch Video Solution



https://dl.doubtnut.com/l/_gavSTqGJAUVR
https://dl.doubtnut.com/l/_P8E0hIUaI6BA
https://dl.doubtnut.com/l/_5N1E3qyHVlHb

16. What is the condition for perfect inelastic

collision ?

o Watch Video Solution

17. What is the difference between sliding and

slipping ?

o Watch Video Solution

18. Define the center of mass of a body.



https://dl.doubtnut.com/l/_qeyZoxz98GZd
https://dl.doubtnut.com/l/_stY4gZRjQ9p6
https://dl.doubtnut.com/l/_zHgyF2cAWUaM

o Watch Video Solution

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

(a) Equilateral triangle

(b) Cylinder

(c) Square

o Watch Video Solution

20. Define torque and mention its unit.

| & I


https://dl.doubtnut.com/l/_zHgyF2cAWUaM
https://dl.doubtnut.com/l/_a64TSsT4mnAT
https://dl.doubtnut.com/l/_RqhIXqEh5U9r

| ¥ Watch Video Solution |

21. What are the conditions in which force can

not produce torque ?

o Watch Video Solution

22. Give any two examples of torque in day-to-

day life.

o Watch Video Solution



https://dl.doubtnut.com/l/_RqhIXqEh5U9r
https://dl.doubtnut.com/l/_wzVeWCCmJ5Rx
https://dl.doubtnut.com/l/_clqXTZtBSgJa
https://dl.doubtnut.com/l/_8ZN67I5vRbqg

23. What is the relation between torque and

angular momentum?

° Watch Video Solution

24. What is equilibrium ? (or) Define

mechanical equilibrium of a rigid body.

o Watch Video Solution

25. How do you distinguish between stable

and unstable equilibrium?


https://dl.doubtnut.com/l/_8ZN67I5vRbqg
https://dl.doubtnut.com/l/_4rzGBF3Tjj8Q
https://dl.doubtnut.com/l/_G3QQHfnrhjIw

° Watch Video Solution

26. Define moment of a couple.

° Watch Video Solution

27. State the principle of moments .

° Watch Video Solution

28. Define centre of gravity.


https://dl.doubtnut.com/l/_G3QQHfnrhjIw
https://dl.doubtnut.com/l/_pq8MRFN6gZ3P
https://dl.doubtnut.com/l/_dmjgQITguJ5v
https://dl.doubtnut.com/l/_OfMmMuqcxb0u

° Watch Video Solution

29. Mention any two physical significance of

moment of inertia.

o Watch Video Solution

30. What is the radius of gyration?

o Watch Video Solution



https://dl.doubtnut.com/l/_OfMmMuqcxb0u
https://dl.doubtnut.com/l/_3VpGB0jJs4cB
https://dl.doubtnut.com/l/_o1qhBG2mvvg0

31. State conservation of angular momentum.

o Watch Video Solution

32. What are the rotational equivalents for the

physical quantities (i) mass and (ii) force?

o Watch Video Solution

33. What is the condition for pure rolling ?

o Watch Video Solution



https://dl.doubtnut.com/l/_tWtRgEN2w9W7
https://dl.doubtnut.com/l/_ZuftLdQQBJr7
https://dl.doubtnut.com/l/_3okWEBxNsppU

34.What is the difference between sliding and

slipping ?

o Watch Video Solution

Textbook Questions Answers Long Answer

Questions

1. Explain the types of equilibrium with

suitable examples

l o Watch Video Solution


https://dl.doubtnut.com/l/_3okWEBxNsppU
https://dl.doubtnut.com/l/_63ji83xDMqLb
https://dl.doubtnut.com/l/_XAThlZzii8m4

2. Explain the method to find the centre of

gravity of irregularly shaped lamina.

o Watch Video Solution

3. Explain why a «cyclist bends while

negotiating a curve road?

° Watch Video Solution



https://dl.doubtnut.com/l/_XAThlZzii8m4
https://dl.doubtnut.com/l/_rAfxrTfLfjuC
https://dl.doubtnut.com/l/_eqCuFlBEzcYq

4. The moment of inertia of a Thin rod about
and axis passing through the centre and

perpendicular to the length is

o 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/_9qmW6WEzgLJD
https://dl.doubtnut.com/l/_aHnr5MuN9qM2

6. Derive the expression for moment of inerita
of a uniform disc about an axis passing
through the centre and perpendicular to the

plane.

o Watch Video Solution

7. State conservation of angular momentum.

o Watch Video Solution



https://dl.doubtnut.com/l/_aHnr5MuN9qM2
https://dl.doubtnut.com/l/_pgX5G2YGvX27
https://dl.doubtnut.com/l/_VMi6YaE5BqLo
https://dl.doubtnut.com/l/_V52bQW4RXHk8

8. State and prove parallel axis theorem

o Watch Video Solution

9. State and prove perpendicular axis theorem.

o Watch Video Solution

10. Discuss the effect of rolling on inclined
plane and derive the expression for the

acceleration.

o Watch Video Solution



https://dl.doubtnut.com/l/_V52bQW4RXHk8
https://dl.doubtnut.com/l/_Wsqzm1pfBtae
https://dl.doubtnut.com/l/_JQ33joV1M7qQ

1. Explain the types of equilibrium with

suitable examples

o Watch Video Solution

12. Explain the method to find the centre of

gravity of irregularly shaped lamina.

o Watch Video Solution



https://dl.doubtnut.com/l/_JQ33joV1M7qQ
https://dl.doubtnut.com/l/_Q6qQHwYc1kqu
https://dl.doubtnut.com/l/_uoQImInWdm2G

13. Explain why a «cyclist bends while

negotiating a curve road?

o Watch Video Solution

14. Derive the expresssion for moment of
inertia of a rod about its centre and

perpendicular to the rod.

o Watch Video Solution



https://dl.doubtnut.com/l/_CIhziDUpmlbO
https://dl.doubtnut.com/l/_tAR4hewoxCAP

15. Derive the expression for moment of inertia
of a uniform ring about an axis passing
thorugh the centre and perpendicular to the

plane.

o Watch Video Solution

16. Derive the expression for moment of inerita
of a uniform disc about an axis passing
through the centre and perpendicular to the

plane.

| & I


https://dl.doubtnut.com/l/_ffW1Qroal8C7
https://dl.doubtnut.com/l/_hWAt7vZywIun

| ¥ Watch Video Solution

17. State conservation of angular momentum.

o Watch Video Solution

18. State and prove parallel axis theorem

o Watch Video Solution



https://dl.doubtnut.com/l/_hWAt7vZywIun
https://dl.doubtnut.com/l/_umXqEANLtKNR
https://dl.doubtnut.com/l/_bxvbLRsbsHU7

19. State and prove perpendicular axis

theorem.

o Watch Video Solution

20. Discuss the effect of rolling on inclined
plane and derive the expression for the

acceleration.

o Watch Video Solution



https://dl.doubtnut.com/l/_DDun0pbMsQlj
https://dl.doubtnut.com/l/_8xJgOs08PipI

Textbook Questions Answers Conceptual

Questions

1. When a tree is cut, the cut is made on the
side facing the direction in which the tree is

required to fall. Why?

o Watch Video Solution

2. Why does a porter bend forward while

carrying a sack of rice on his back ?

o Watch Video Solution



https://dl.doubtnut.com/l/_lZIp9CxrWZDB
https://dl.doubtnut.com/l/_9ev1JIrAFfrN

3. Why is it much easier to balance a meter
scale on your finger tip than balancing on a

match stick ?

o Watch Video Solution

4. Two identical water bottles one empty and
the other filled with water are allowed to roll
down an inclined plane. Which one of them

reaches the bottom first ? Explain your answer.

| & I


https://dl.doubtnut.com/l/_9ev1JIrAFfrN
https://dl.doubtnut.com/l/_zZExrB0JKWjI
https://dl.doubtnut.com/l/_DqMB4HnHYS7c

| ¥ Watch Video Solution |

5. Write the relation between angular
momentum and rotational kinetic energy.
Draw a graph for the same. For two objects of
same angular momentum, compare the

moment of inertia using the graph.

o View Text Solution

6. A rectangle block rests on a horizontal table.

A horizontal force is applied on the block at a


https://dl.doubtnut.com/l/_DqMB4HnHYS7c
https://dl.doubtnut.com/l/_KV4wtl6Wcjkr
https://dl.doubtnut.com/l/_Qb1QAgnCCbR8

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?

o Watch Video Solution

7. Three identical solid spheres move doen
through three inclined planes AB and C all
same dimensions. A is without friction B is
undergoing pure rolling and C is rolling with
slipping. Compare the kinetic energies E4, Ep

and E. at the bottom.

| e |


https://dl.doubtnut.com/l/_Qb1QAgnCCbR8
https://dl.doubtnut.com/l/_0myMgOls8glq

& Watch Video Solution I

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 effect.

° Watch Video Solution

9. When a tree is cut, the cut is made on the
side facing the direction in which the tree is

required to fall. Why?


https://dl.doubtnut.com/l/_0myMgOls8glq
https://dl.doubtnut.com/l/_Uyh8wCUHMFnu
https://dl.doubtnut.com/l/_3t1q7ql5BLdM

° Watch Video Solution

10. Why does a porter bend forward while

carrying a sack of rice on his back ?

o Watch Video Solution

11. Why is it much easier to balance a meter
scale on your finger tip than balancing on a

match stick ?

o Watch Video Solution



https://dl.doubtnut.com/l/_3t1q7ql5BLdM
https://dl.doubtnut.com/l/_pj5qe7WSBsmh
https://dl.doubtnut.com/l/_a4Fd6pSIyWFr

12. Two identical water bottles one empty and
the other filled with water are allowed to roll
down an inclined plane. Which one of them

reaches the bottom first ? Explain your answer.

o Watch Video Solution

13. Write the relation between angular
momentum and rotational kinetic energy. For

two objects of same angular momentum,


https://dl.doubtnut.com/l/_a4Fd6pSIyWFr
https://dl.doubtnut.com/l/_HtlrZLY5wQtH
https://dl.doubtnut.com/l/_R9xMieENwaCQ

compare the moment of inertia using the

graph.

° Watch Video Solution

14. 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



https://dl.doubtnut.com/l/_R9xMieENwaCQ
https://dl.doubtnut.com/l/_FeUjwpEK52Xr

15. Three identical solid spheres move doen
through three inclined planes AB and C all
same dimensions. A is without friction B is
undergoing pure rolling and C is rolling with
slipping. Compare the kinetic energies E4, Ep

and E. at the bottom.

o Watch Video Solution

16. Give an example to show that the following

statement is false. Any two forces acting on a


https://dl.doubtnut.com/l/_FeUjwpEK52Xr
https://dl.doubtnut.com/l/_zrBZ9z30ho8c
https://dl.doubtnut.com/l/_SnNvWRUb1XK9

body can be combined into single force that

would have same effect.

° Watch Video Solution

Textbook Questions Answers Numerical

Problems

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


https://dl.doubtnut.com/l/_SnNvWRUb1XK9
https://dl.doubtnut.com/l/_p2nZEdIG9iIN

velocity of 20 cm s~ !. (take the surface of

table as reference).

° Watch Video Solution

2. A particle of mass 5 units is moving with a
uniform speed of v = 34/2 units in the XOY
plane along the line y = x + 4. Find the

magnitude of angular momentum.

o Watch Video Solution



https://dl.doubtnut.com/l/_p2nZEdIG9iIN
https://dl.doubtnut.com/l/_kjmOF4peunLj

3. A fly wheel rotates with a uniform angular
acceleration. If its angular velocity increases
form 207 rad/s to 407 rad/s in 10 seconds.

Find the number of rotations in that period.

o Watch Video Solution

4. A uniform rod of mass m and lengh | makes
a constant angle 6 with an axis of rotation
which passes through one end of therod. Find

the moment of inertia about this axis.

| & |


https://dl.doubtnut.com/l/_Og2bwvW6d87p
https://dl.doubtnut.com/l/_L7TBVbRlbDEJ

| ¥ Watch Video Solution |

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 ?

o 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


https://dl.doubtnut.com/l/_L7TBVbRlbDEJ
https://dl.doubtnut.com/l/_boPJ5dqpqUyC
https://dl.doubtnut.com/l/_TvxEJqFjLLBi

interatomic axis. Given : mass of hydrogen
atom 1.7 x 10°%" kg and inter atomic

distance is equal to 4 x 10~ ' m.

° Watch Video Solution

7. 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 s~ !. (take the surface of

table as reference).

° Watch Video Solution



https://dl.doubtnut.com/l/_TvxEJqFjLLBi
https://dl.doubtnut.com/l/_c39ZLBE9k8cH

8. A particle of mass 5 units is moving with a
uniform speed of v = 34/2 units in the XOY
plane along the line y = x + 4. Find the

magnitude of angular momentum.

o Watch Video Solution

9. A fly wheel rotates with a uniform angular
acceleration. If its angular velocity increases
form 207 rad/s to 407 rad/s in 10 seconds.

Find the number of rotations in that period.


https://dl.doubtnut.com/l/_c39ZLBE9k8cH
https://dl.doubtnut.com/l/_OD5GUCGuotfP
https://dl.doubtnut.com/l/_vG6Ik6ltQw6Z

° Watch Video Solution

10. A uniform rod of mass m and lengh | makes
a constant angle 6 with an axis of rotation
which passes through one end of therod. Find

the moment of inertia about this axis.

o Watch Video Solution

11. Two particles P and Q of mass 1 kg and 3 kg

respectively start moving towards each other


https://dl.doubtnut.com/l/_vG6Ik6ltQw6Z
https://dl.doubtnut.com/l/_DCiZC3sJL87p
https://dl.doubtnut.com/l/_21gPhWJ3VkD5

form rest under mutual attraction. What is the

velocity of their center of mass ?

° Watch Video Solution

12. 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 1.7 x 10°%" kg and inter atomic

distance is equal to 4 x 10~ ' m.

° Watch Video Solution



https://dl.doubtnut.com/l/_21gPhWJ3VkD5
https://dl.doubtnut.com/l/_27jUPhvRh9dY

Other Important Questions Answer Multiple

Choice Questions

1. Centre of mass of the earth-moon system

lies

A. closer to the earth

B. closer to the moon

C. at the mid point of line joining the earth

and the moon

D. cannot be predicted


https://dl.doubtnut.com/l/_27jUPhvRh9dY
https://dl.doubtnut.com/l/_HlWLw63v9KIC

Answer: C

o Watch Video Solution

2. Three masses 2kg, 4kg and 6kg are placed in
the XY plane with respective coordinates (0,0),
(0,2) and (2,2). The coordinate of their centre
of mass is

A. (1,2)

B. (1,1.67)

C.(2,.67)


https://dl.doubtnut.com/l/_HlWLw63v9KIC
https://dl.doubtnut.com/l/_1YqAXSuHBo1G

D. (1.67,3)

Answer: B

° Watch Video Solution

3. The Centre of mass of a solid cone along the

line from the centre of the base to the vertex

is at

A. one fourth of the height

B. one -third of the height


https://dl.doubtnut.com/l/_1YqAXSuHBo1G
https://dl.doubtnut.com/l/_e5tS0wqkQgHP

C. one-fifth of the height

D. none of these

Answer: A

o Watch Video Solution

4. A particle undergoes uniform circular
motion. The angular momentum of the

particle remain conserved about:

A. inside the circle


https://dl.doubtnut.com/l/_e5tS0wqkQgHP
https://dl.doubtnut.com/l/_dCRa8H1UhWQH

B. outside the circie

C. centre of the circle

D. one the circumference of the circle

Answer: C

o Watch Video Solution

5. The reduced mass of two particles having

masses m and 2m is

A 2m


https://dl.doubtnut.com/l/_dCRa8H1UhWQH
https://dl.doubtnut.com/l/_BL47NAXkAayZ

B.3m

C.2m/3

D.m/2

Answer: C

o Watch Video Solution

6. A couple produces motion.

A. linear and rotational motion

B. no motion


https://dl.doubtnut.com/l/_BL47NAXkAayZ
https://dl.doubtnut.com/l/_voCeaFdXfiqp

C. purely linear motion

D. purely rotational motion

Answer: D

o Watch Video Solution

7. A circular disc is to be made by using iron
and aluminium so that it acquires maximum
moment of inertia about geometrical axis. It is

possible with


https://dl.doubtnut.com/l/_voCeaFdXfiqp
https://dl.doubtnut.com/l/_xhRKyi7FuTyC

A. aluminium at interior and iron surround

to it

B. iron at interior and aluminium surround

to it

C.using iron and aluminiuml layers in

alternate order

D.sheet of iron is used at both external

surfaces and aluminium sheet as

internal layers.

Answer: A


https://dl.doubtnut.com/l/_xhRKyi7FuTyC

° Watch Video Solution

8. A fly wheel is attached to an engine on order

to

A. increase its speed

B. decrease its speed

C. help in overcoming the dead point

D. decrease its energy

Answer: C

| 8 l


https://dl.doubtnut.com/l/_xhRKyi7FuTyC
https://dl.doubtnut.com/l/_8FUpocBUhoBy

9. Which of the following statements is
incorrect  with  reference to angular
momentum?

Angular momentum of the particle rotating

with a central force is constant due to:

A. constant force

B. constant linear momentum

C. constant torque

D. zero torque


https://dl.doubtnut.com/l/_8FUpocBUhoBy
https://dl.doubtnut.com/l/_4SKN7DL7M8hh

Answer: D

o Watch Video Solution

10. Moment of inertia of a circular wire of mass
M and radius R about is its diameter is
A.1/2MR?
B L MR?
4

C.2M R?

D. M R?


https://dl.doubtnut.com/l/_4SKN7DL7M8hh
https://dl.doubtnut.com/l/_CSxeVPWOtsqM

Answer: B

o Watch Video Solution

11. Moment of inertia depends upon......

and it does not depend upon........

A. torque applied and axis of rotation.

B. axis of rotation and point of application

of force.


https://dl.doubtnut.com/l/_CSxeVPWOtsqM
https://dl.doubtnut.com/l/_unEUdIjPFUbh

C. angular velocity and point of application

of force.

D. angular momentum and distribution of

Mass

Answer: B::D

o Watch Video Solution

12. Two discs of same material have the same
mass. If their thickness are in the ratio 1:3,

then their moment of inertia are in the ratio


https://dl.doubtnut.com/l/_unEUdIjPFUbh
https://dl.doubtnut.com/l/_HXRRLo0SYpSX

Al:,/3
B.1:3
C.3:1

D.1:9

Answer: C

o Watch Video Solution

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

A. mass of object


https://dl.doubtnut.com/l/_HXRRLo0SYpSX
https://dl.doubtnut.com/l/_vxFUKONwzTr7

B. mass distribution

C. angular velocity

D. axis of rotation

Answer: C

o Watch Video Solution

14.If a solid sphere and solid cylinder of same
mass and radius rotate about their own axis

the M.I. will be greater for


https://dl.doubtnut.com/l/_vxFUKONwzTr7
https://dl.doubtnut.com/l/_4S1qY5XwoDOz

A. solid sphere

B. solid cylinder

C.bothaandb

D. equal both

Answer: B

o Watch Video Solution

15. A rod PQ of mass M and length L is hinged
at end P. The rod is kept horizontal by a mass

less than string tied at a point Q as shown in


https://dl.doubtnut.com/l/_4S1qY5XwoDOz
https://dl.doubtnut.com/l/_YIkSHWKu3WrZ

figure. When string is cut, the

acceleration rod is:

L

Answer: A

initial


https://dl.doubtnut.com/l/_YIkSHWKu3WrZ

° Watch Video Solution

16. Radius of gyration of a body depends upon:

A. axis of rotation
B. translational motion
C. shape of the body

D. area of the body

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_YIkSHWKu3WrZ
https://dl.doubtnut.com/l/_UMZ3Xpwg3b22

17. If the external forces acting on a system

have zero resultant, the centre of mass

A. may move but not accelerate

B. may not move

C. must not move

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_UMZ3Xpwg3b22
https://dl.doubtnut.com/l/_XHG0EQk97fla
https://dl.doubtnut.com/l/_QoKqH1ZrBu8M

18. If a street light of mass M is suspended
from the end of a uniform rod of length L in

different possible patterns as shown in figure,

then:
Cable N Cabl o
. Cable Cabl
3L L
4 2
A - B I &

A. pattern A is more sturdy

B. pattern B is more sturdy

C. pattern C is more sturdy


https://dl.doubtnut.com/l/_QoKqH1ZrBu8M

D. all will have same sturdiness

Answer: A

° Watch Video Solution

19. The centre of mass of a system of particles

does not depend upon

A. position of the particles

B. relative distance between the particles

C. masseses of the particles


https://dl.doubtnut.com/l/_QoKqH1ZrBu8M
https://dl.doubtnut.com/l/_XDBcQ8sp6y6R

D. forces acting on the particles

Answer: D

o Watch Video Solution

20. Assertion : If there is no external torque on
a body about its centre of mass, then the
velocity of the centre of mass remains
constant.

Reason : The linear momentum of an isolated

system remains constant.


https://dl.doubtnut.com/l/_XDBcQ8sp6y6R
https://dl.doubtnut.com/l/_RwwpQAFkUeo5

A. Assertion and Reason are true and

Reason is a correct explanation for

Assertion.

B. Assertion and Reason are true and

Reason is not a correct explanation for

Assertion.

C. Assertion is true and Reason is false.

D. Assertion is false and Reason is true.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_RwwpQAFkUeo5

21. A point in the system at which whole mass

of the body is supposed to be concentrated is

called:

A. centre of gravity

B. centre of mass

C. centre of energy

D. centre of buoycancy

Answer: B

I o Watch Video Solution


https://dl.doubtnut.com/l/_RwwpQAFkUeo5
https://dl.doubtnut.com/l/_QTNTJhNLxohd

22. The location of the centre of mass of a

sphere is at:

A. its top

B. its bottom

C. geometric centre

D. all the above

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_QTNTJhNLxohd
https://dl.doubtnut.com/l/_OaxdYK6tNWQK

23. when a child sits stationary at one end of a
long trolley moving uniformly with some
speed on a smooth horizontal plane. The
speed of the centre of mass of system (child
and trolley),

A. increases

B. decreases

C.remains same

D. changes


https://dl.doubtnut.com/l/_OaxdYK6tNWQK
https://dl.doubtnut.com/l/_B5DXqLD3g12z

Answer: C

o Watch Video Solution

24. Centre of mass of the body practically

coincides with:

A. its centre of gravity

B. its centre of buoyancy

C. orthocentre

D. metacentre


https://dl.doubtnut.com/l/_B5DXqLD3g12z
https://dl.doubtnut.com/l/_t9JKYWQKF6NT

Answer: A

o Watch Video Solution

25. A fly wheel of moment of inertia
4 x 10 %kgm? is makign 10 revolution per
second. The torque required to stop it in 5
second is:

A 4r x 107 °Nm

B.2m X 10 *Nm

C.8T x 10 *NM


https://dl.doubtnut.com/l/_t9JKYWQKF6NT
https://dl.doubtnut.com/l/_qdnHzOmjKQyS

D.167 X 10 3Nm

Answer: D

o Watch Video Solution

26. The mass of a body measures:

A. density

B. centre of mass

C. moment of inertia

D. inertia


https://dl.doubtnut.com/l/_qdnHzOmjKQyS
https://dl.doubtnut.com/l/_aLSHlFmLtXuy

Answer: D

o Watch Video Solution

27. Identify the vector quantity among the

following:

A. distance

B. angular momentum

C. heat

D. energy


https://dl.doubtnut.com/l/_aLSHlFmLtXuy
https://dl.doubtnut.com/l/_6YsywyLCqRaR

Answer: B

o Watch Video Solution

28. Angular momentum is ... Vector.

A. axial

B. polar

C.unit

D. unlike

Answer: A


https://dl.doubtnut.com/l/_6YsywyLCqRaR
https://dl.doubtnut.com/l/_tDaXP7vLREoj

O Watch Video Solution

29. A diver in a swimming pool bends his head

before diving. It

A. increases his linear velocity

B. decreases his angular velocity

C.increases his moments of inertia

D. decreases his moment of inertia

Answer: D

| 8 l


https://dl.doubtnut.com/l/_tDaXP7vLREoj
https://dl.doubtnut.com/l/_BOyqeG2EpdM1

30. Which one of the following statement is

not correct?

A. Net torque produces turning motion in

rigid object

B. when external torque is acting on a rigid

body, the angular momentum remains

constant.


https://dl.doubtnut.com/l/_BOyqeG2EpdM1
https://dl.doubtnut.com/l/_1CxjHKUCYIhE

C.Torque, is equal to rate of change of

angular momentum.

D. Torque is the product of moment of

inertia and angular acceleration of a

body.

Answer: B

O Watch Video Solution



https://dl.doubtnut.com/l/_1CxjHKUCYIhE

31. When a steady torque is acting on a body,

the body:

A. continues in its state of rest or uniform

motion along a straight line

B. gets linear acceleration

C. gets angular acceleration

D. rotates at a constant speed

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_K3QDGuPAtX1i

32. A circular turn table has a block of ice
placed at its centre. The system rotates with
an angular speed w about an axis passing
through the centre of the table. If the ice
melts on its own without any evaporation, the

speed of rotation of the system:

A. becomes zero

B. remains constant at the same value w

C.increases to a value greater than w

D. decreases to a value less than w


https://dl.doubtnut.com/l/_K3QDGuPAtX1i
https://dl.doubtnut.com/l/_GoGMjgjdXqXW

Answer: D

o View Text Solution

33. The curve betwee log, L and log, P is (L is

the angular momentum and P is the linear

momentum):

log,P

log L

log P


https://dl.doubtnut.com/l/_GoGMjgjdXqXW
https://dl.doubtnut.com/l/_LWNKroDwcSer

(c)

C Iog.,P
F,
D lugj’
Answer: B

° View Text Solution

34. A couple produces motion.

A. pure linear motion


https://dl.doubtnut.com/l/_LWNKroDwcSer
https://dl.doubtnut.com/l/_AxDPYMzYwYN2

B. pure rotational motion

C. no motion

D. both linear and rotational motion

Answer: B

o Watch Video Solution

35. A wheel is rotating at the rate of 10
revolutions per second about an axis about

which the radius of gyration is 0.2m. If the


https://dl.doubtnut.com/l/_AxDPYMzYwYN2
https://dl.doubtnut.com/l/_PolNfvWySWXw

mass of the wheel is 5 kg then its rotational

kinetic energy is

A.395]

B. 295 |

C.195)

D. 250 |

Answer: A

o Watch Video Solution



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

36. 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

A. zero
B. remains constant
C. goes on increasing

D. goes on decreasing

Answer: B

I ° Wiak hh \AAaA CAaliikianm



https://dl.doubtnut.com/l/_fGtrxiDYzRp0

YVCILLIL VI INAGINIE L )

37. A particle undergoes uniform circular

motion. The angular momentum of the

particle remain conserved about:

A. centre of the circle

B. one the circumference of the circle

C. inside the circle

D. outside the circle

Answer: A

| s ]


https://dl.doubtnut.com/l/_fGtrxiDYzRp0
https://dl.doubtnut.com/l/_80uwMnovPldJ

| @ Watch Video Solution

38. A particle is confined to rotate in a circular
path with decreasing linear speed. Then which

of the following is correct?

%
A. L (angular momentum) is conserved

about the centre
. . %
B. only direction of angular momentum L

Is conserved

C. it spirals towards the centre


https://dl.doubtnut.com/l/_80uwMnovPldJ
https://dl.doubtnut.com/l/_O0FxEYqxS7Rn

D. its acceleration is towards the centre

Answer: B

° Watch Video Solution

39. 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 affected ?

A. Moment of inertia


https://dl.doubtnut.com/l/_O0FxEYqxS7Rn
https://dl.doubtnut.com/l/_4304qen5fwNp

B. Angular momentum

C. Angular velocity

D. Rotational kinetic energy

Answer: B

o Watch Video Solution

40. A couple is acting on a two particle system.

The resultant motion will be:

A. Purely rotational motion


https://dl.doubtnut.com/l/_4304qen5fwNp
https://dl.doubtnut.com/l/_B3WMwcTceUE4

B. purely linear motion

C.bothaandb

D. neither anorb

Answer: A

o Watch Video Solution

41. Different types of equilibrium are given in

column I. Match the types given in column |


https://dl.doubtnut.com/l/_B3WMwcTceUE4
https://dl.doubtnut.com/l/_6VtKDAW7yaTz

with conditions given in column II.

Column I Column II
1. Translational | (i) Net torque and force
are z¢ro, '
2. Rotational (ii) Linear momentum
Is Zero
3. Dynamic | (iii) Potential energy is
“minimum
4, Stable (wj hngular mmnmmm
is zero
(v) Net torque is zero
- (vi) Net force is zero

A. i-iii, 2- 1, 3-v, 4-vi

B. 1-vi,2-v,3-1,4-iii

C. 1-1,2-11,3-iii,4-iv

D. 1-v,2-iii,3-1,4-ii


https://dl.doubtnut.com/l/_6VtKDAW7yaTz

Answer: B

o Watch Video Solution

42. Angular momentum is ......coneeunenne.

A. moment of momentum

B. product of mass and angular velocity

C. product of M.l and velocity

D. moment of angular motion

Answer: A


https://dl.doubtnut.com/l/_6VtKDAW7yaTz
https://dl.doubtnut.com/l/_NFtHd02Pm5yI

° Watch Video Solution

43. Which of the following is a vector quantity?

A. Angular momentum

B. Work

C. Potential energy

D. Electric current

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_NFtHd02Pm5yI
https://dl.doubtnut.com/l/_mAWtIEHt8h1L

44.The dimensions of angular momentum are:

A [MLT ~?

B. [ML*T ~*

C. [ML*T ~?]

D. [ML°T]

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_mAWtIEHt8h1L
https://dl.doubtnut.com/l/_JJYiPJQQvcTM

45. Analogue of mass in rotational motion is

A. gyration

B. angular momentum

C. moment of inertia

D. none of the above

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_1KeFZMWkegRM

46. |dentify the incorrect odd man out from
the following expressions for moment of
inertia,
A. Moment of inertia I = MEk?
B. As per parallel axis theorem Moment of
inertia I = I, + Md*
C.As per perpendicular axis theorem
moment of inertia I, = Iy + Iy
D. Moment of inertia =

Force/acceleration = —


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

Answer: D

o Watch Video Solution

47. 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


https://dl.doubtnut.com/l/_YWmilaVteftf
https://dl.doubtnut.com/l/_PfSu5enwplBE

C. When no external impulse acts upon the

system

D. When axis of rotation remains the same

Answer: B

o Watch Video Solution

48. If a person standing on a rotating disc

stretches out his hands, the angular speed will

A. iIncreases


https://dl.doubtnut.com/l/_PfSu5enwplBE
https://dl.doubtnut.com/l/_uIYFgQd4Ytxc

B. decreases

C.remain same

D. none of these

Answer: B

o Watch Video Solution

49. What quantities are conserved

collision?

in this


https://dl.doubtnut.com/l/_uIYFgQd4Ytxc
https://dl.doubtnut.com/l/_ibejeJZyiJkM

A.linear and angular momentum, but not

kinetic energy

B. linear momentum only

C. angular momentum only

D.linear and angular momentum and

linear but not rotational kinetic energy

Answer: B

o Watch Video Solution



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

50. A uniform circular disc of radius 50 cm at is
free to turn about an axis which is
perpendicular to its plane and passes through
its centre. It is subjected to a torque which
produces a constant angular acceleration of
orads ~ 2. Its net acceleration is ms ™2 at the

end of 2.0 s is approximately.

A.6

B.6

C.8


https://dl.doubtnut.com/l/_tJ06eql7hGa4

D.7

Answer: C

° Watch Video Solution

51. In an orbital motion, the angular

momentum vector is

A. along the radius vector

B. parallel to the linear momentum

C. in the orbital plane


https://dl.doubtnut.com/l/_tJ06eql7hGa4
https://dl.doubtnut.com/l/_3leUZdS1UvM1

D. perpendicular to the orbital plane

Answer: D

o Watch Video Solution

52. Statement 1: The angular momentum of a
body moving in a circle with constant velocity
remains conserved about any point on the
circumference of the circle.

Statement 2: If the torque acting on the body

is zero than its angular momentum is


https://dl.doubtnut.com/l/_3leUZdS1UvM1
https://dl.doubtnut.com/l/_CErANl0aRNE5

conserved.

Which one of thefollowing options is correct?

A.Statement 1 and 2 are true and

statement 2 is a correct explanation for

statement 1.

B. Statements 1 and 2 are true and

statement 2 is not a correct explanation

for statement 1.

C.Statement 1 is true and statement 2 is

false.


https://dl.doubtnut.com/l/_CErANl0aRNE5

D. Statement 1 is false and statement 2 is

true.

Answer: D

o Watch Video Solution

53. The direction of angular velocity vector is

along:

A. the tagent to the circular path

B. the inward radius


https://dl.doubtnut.com/l/_CErANl0aRNE5
https://dl.doubtnut.com/l/_FLMYKtZLlBsU

C. the outward radius

D. the axis of rotation

Answer: D

o Watch Video Solution

54. The angular momentum of a moving body

remains constant if

A. net external force is applied

B. net pressure is applied


https://dl.doubtnut.com/l/_FLMYKtZLlBsU
https://dl.doubtnut.com/l/_WASuOWNhFuiK

C. net external torque is applied

D. net external torqu is not applied

Answer: D

o Watch Video Solution

55. Assertion: Friction is necessary for abody
to roll on a surface.
Reason:Friction provides the necessary

tangential force and torque.


https://dl.doubtnut.com/l/_WASuOWNhFuiK
https://dl.doubtnut.com/l/_CIaU6FYwUhtm

Which one of the following statement is

correct?

A. Assertion and reason are treu and

reason explains assertion correctly.

B. Assertion and reason are true. But

reason does not explain assertion

correctly.

C. Assertion is true but reason is false.

D. Assertion is false but reason is true.

Answer: A


https://dl.doubtnut.com/l/_CIaU6FYwUhtm

° Watch Video Solution

56. A body is projected from the ground with
some angle to the horizontal. What happens
to the angular momentum about the initial
position in tis motion?

A. decreases

B. increases

C.remains the same

D. first increases and then decreases


https://dl.doubtnut.com/l/_CIaU6FYwUhtm
https://dl.doubtnut.com/l/_TvLW46SshTyP

Answer: B

o Watch Video Solution

57. Kgm? is the unit of e
body.

A. momentum

B. mass distribution

C. moment of inertia

D. torque


https://dl.doubtnut.com/l/_TvLW46SshTyP
https://dl.doubtnut.com/l/_MbASCvPPqKIF

Answer: C

o Watch Video Solution

58. Select the correct expression from the
following:
Moment of inertia of a solid cylinder having
radius Ry is:
A. MR2
2
B. MR,

2
C. MR/


https://dl.doubtnut.com/l/_MbASCvPPqKIF
https://dl.doubtnut.com/l/_B6cZOHmLWF8x

1 2
D. 5 MR}

Answer: D

o Watch Video Solution

59. Moment of inertia of solid sphere of radius

To iS

A. M'rg

1 2
B. gM’T‘O

2 2
C. EMTO


https://dl.doubtnut.com/l/_B6cZOHmLWF8x
https://dl.doubtnut.com/l/_lF507KEFZDT3

3 2
D. gM’I"O

Answer: C

° Watch Video Solution

60. Select the odd man out from the following

conditions for a body to be in stable

equilibrium.

A. Linear Momentum is zero.

B. Angular momentum is zero.


https://dl.doubtnut.com/l/_lF507KEFZDT3
https://dl.doubtnut.com/l/_iOlgZtBqCUWn

C. Potential energy of the body is maximum

D.The body tries to come back to

equilibrium.

Answer: C

o View Text Solution

61. If I,  and 7 are MI, angular acceleration
and torque respectively of a body rotating

about any axis with angular velocity w, then


https://dl.doubtnut.com/l/_iOlgZtBqCUWn
https://dl.doubtnut.com/l/_hZDCm0oAwidi

AT=—

(8

B.T = I«

C 8

T = —

1

5 1
TU = —
o2

Answer: B

o Watch Video Solution

62. Statement 1 refers assertion and statement
2 referes reason in the following question.

Statement 1: A stone is tied to a string is


https://dl.doubtnut.com/l/_hZDCm0oAwidi
https://dl.doubtnut.com/l/_ug2u2i0RFKrd

whirled in a circle with uniform velocity. If the
string suddely breaks, the angular momentum
of the stone becomes zero.

Statement 2: The torque acting on the stone
equals the rate of change of angular
momentum.

Which one of the following statements is

correct?

A.Statement 1 and 2 are true and

statement 2 is a correct explanation for

statement 1.


https://dl.doubtnut.com/l/_ug2u2i0RFKrd

B. Statements 1 and 2 are true and

statement 2 is not a correct explanation

for statement 1.

C.Statement 1 is true and statement 2 is

false.

D. Statement 1 is false and statement 2 is

true.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ug2u2i0RFKrd
https://dl.doubtnut.com/l/_RTfGWLiIwqoT

63. The dimension of torque is

A MI?T ~2

B. M2L2T —?

C.ML*T !

D. MLT —?

Answer: B

o Watch Video Solution



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

64. If 7 is the torque and 6 is the angular

displacement then work done is given by

AT
0

B. 76

O

Y
%|~] N

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_J9BnlCLp4Mis
https://dl.doubtnut.com/l/_EhKqtUWX36vS

65. If a gymnast sitting on a rotating stool,

with his arms out stretched, suddenly lowers

his hands, what will happen?

A. the angular velocity decreases

B. his moment of inertia decreases

C. the angular velocity stays constant

D. the angular momentum increases

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_EhKqtUWX36vS
https://dl.doubtnut.com/l/_AThxYkAyF3qP

66. The physical quantities related to linear
motion and the physical quantities related to
angular motioin are given in column | and
column Il respectively.

Match the physical quantities in both column.

~ Column I Column II
1. Force (F) (i) Work done W= 7 X %
2. Linear (ii) t = lo
momentum
| 3. Mass (1ii) Angular momentum
L=lw
4. Work done | (iv) Moment of inertia |
W=F-S
| (v) Torque t J
A. 1-1,2-v,3-1v,4-i

B. 1-v,2-1v,3-,4-ii


https://dl.doubtnut.com/l/_AThxYkAyF3qP

C. 1-v,2-iii,3-iv,4-i

D. 1,ii,2-iv,3-1,4-v

Answer: C

° Watch Video Solution

67. If the moment of inertia of a body is | and

its mass be M the, its radius of gyration would

be


https://dl.doubtnut.com/l/_AThxYkAyF3qP
https://dl.doubtnut.com/l/_KNAmzlNkABKi

@

N

NERI

Answer: B

o Watch Video Solution

68. Which one of the following is correct?

According to perpendicular axes theorem:

AL =1I,+1,


https://dl.doubtnut.com/l/_KNAmzlNkABKi
https://dl.doubtnut.com/l/_hlFNdYzHHRtg

B.I, = I, + I,

CIl,=1,— Iy
D. Iy =1,+ I,
Answer: C

o Watch Video Solution

69. If a disc is given a linear velocity on a rough
horizontal  surface, then its angular

momentum is


https://dl.doubtnut.com/l/_hlFNdYzHHRtg
https://dl.doubtnut.com/l/_52AHYZhiSYX1

A. conserved about COM only

B. conserved about the point of contact

only

C. conserved about all the points.

D. not conserved about any point.

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_52AHYZhiSYX1

70. For the following situation select the
correct statement.
Abody is pojected from ground with some
angle to the horizontal. The angualr
momentum about the initial position will:

A. decreases

B. increases

C.remains same

D. first increases and then decreases

Answer: B


https://dl.doubtnut.com/l/_9k2Zb5pPtcRP

° View Text Solution

71. A body cannot roll without slipping on a

A.rough horizontal surface

B. smooth horizontal surface

C.rough inclined surface

D. smooth inclined surface

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_9k2Zb5pPtcRP
https://dl.doubtnut.com/l/_Aq7xsoVG7lCg

72. Select the correct statement from the

following

A.The angular momentum of a comet

revolving around a star remains

conserved.

B. A stone is tied to a string is whirled in a

circle with a uniform sped. If the string is

suddenly cut, its angular momentum will

not change from its initial value.


https://dl.doubtnut.com/l/_Aq7xsoVG7lCg
https://dl.doubtnut.com/l/_T5ur0KazVYCm

C.The centre of mass of a solid may be
outside the body of the solid.
D. In sliding the translational motion is less

than rotational motion.

Answer: B

o View Text Solution

73. A cylinder rolls up an inclined plane,
reaches some height, and then rolls done

(without slipping throughout these motions)


https://dl.doubtnut.com/l/_T5ur0KazVYCm
https://dl.doubtnut.com/l/_8g8o40pBakkg

the direction of the frictional force acting on

the cylinder are:

A.a) up the incline, while ascending and

down the icline, while descending.

B. b) up the incline, while ascending as well

as descending

C. ¢) down the incline, while ascending and

up the incine,while descending

D.d) down the incine, while ascending as

well as descending.


https://dl.doubtnut.com/l/_8g8o40pBakkg

Answer: B

o Watch Video Solution

74. A solid sphere of mass m and radius r is
released from rest at the top of smooth
inclined plane of inclination.

The ratio of acceleration when it rolls down
the plane without slipping and when it

slipping down the plane is

Al
"5


https://dl.doubtnut.com/l/_8g8o40pBakkg
https://dl.doubtnut.com/l/_AcheJVY9eJvG

@

O N
| oo | w 3| ot

Answer: B

o Watch Video Solution

75. 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


https://dl.doubtnut.com/l/_AcheJVY9eJvG
https://dl.doubtnut.com/l/_5Lb2HD2V3OIu

the diameter of the disc to reach its other end.

During the journey of the insect.

The angular speed of the disc:

A. remains unchanged

B. continuously decreases

C. continuously increases

D. first increased

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_5Lb2HD2V3OIu
https://dl.doubtnut.com/l/_T8LWCZM2BURm

76. The motion of planets in the solar system

is an exmaple of the conservation of

A. conservation of kinetic energy

B. conservation of linear momentum

C. conservation of angular momentum

D. none

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_T8LWCZM2BURm

77. As disc is rotating with angular speed w. If

a child sits on it, what is conserved?

A. Linear Momentum is zero.

B. Angular momentum

C. Kinetic energy

D. Potential energy

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_iqBV1Zjg2ZUc
https://dl.doubtnut.com/l/_cfuBpyetF6Fk

78. If a sphere is rolling, the ratio of

translational energy to total kinetic energy is

given by:

A 7:10

B.2:5

C.10:7

D.5:7

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_cfuBpyetF6Fk
https://dl.doubtnut.com/l/_meY65brETOLa

79. For a hollow cylinder and a solid cylinder
rolling without slipping on a inclined plane,
then which of these reaches earlier:

A. solid cylinder

B. hollow cylinder

C. both simultaneously

D. can't say anything

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_meY65brETOLa

80. Statement-1: Friction is necessary for a
body to roll purely on a level horizontal
ground.

Statement-2: When the body is rolling purely,
the velocity of the point of contact should be

zero relative to the surface in contact.

A.Statement 1 and 2 are true and

statement 2 is a correct explanation for

statement 1.


https://dl.doubtnut.com/l/_sxj9ZhQSchbQ

B. Statements 1 and 2 are true and

statement 2 is not a correct explanation

for statement 1.

C.Statement 1 is true and statement 2 is

false.

D. Statement 1 is false and statement 2 is

true.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_sxj9ZhQSchbQ
https://dl.doubtnut.com/l/_bssM7r0HkZN5

81. A solid sphere, disc solid cylinder all of the

same mass and made of the same material are

allowdd to roll down (from rest) on the

inclined plane, then:

A. solid spher reaches the bottom first

B. solid sphere reaches the bottom last

C. disc will reach the bottom first

D. all reach the bottom at the same time

Answer: A

’ ° Watch Video Solution


https://dl.doubtnut.com/l/_bssM7r0HkZN5

82. A drum of radius R and mass M, rolls down

without slipping along an inclined plane of

angle 6. The frictional force:

A. a) dissipates energy as heat

B. b) decreases the rotational motion

C.c) decreases the rotational and

translational motion

D.d) converts translational energy into

rotational energy


https://dl.doubtnut.com/l/_bssM7r0HkZN5
https://dl.doubtnut.com/l/_5ZqWHiNDVOy5

Answer: D

o Watch Video Solution

83. A disc is rolling the velocity of its centre of

mass is V. Which one will be correct?

A.The velocity of highest point is 2V,

and point of contact is zero.

B. The velocity of highest point in V73, and

point of contact is V.


https://dl.doubtnut.com/l/_5ZqWHiNDVOy5
https://dl.doubtnut.com/l/_6DdIhltnEH6H

C.The velocity of highest point is 2V,

and point of contact is V.

D. The velocity of highest point is 2V,

and point of contact is 2V,

Answer: A

o Watch Video Solution

84. In pure rolling, the velocity at the point of

contact:


https://dl.doubtnut.com/l/_6DdIhltnEH6H
https://dl.doubtnut.com/l/_WGuNze09G1Ob

A. wr

B. > wr

C. <wr

D. zero

Answer: D

° Watch Video Solution

85. If a body moves through a distance greater

than 27IR in one full rotation then


https://dl.doubtnut.com/l/_WGuNze09G1Ob
https://dl.doubtnut.com/l/_loa6fkx9Ts12

A Vo > Rw

B. Vo < Rw

C. VCM = Rw

D. Rw < Vo

Answer: A

° Watch Video Solution

86. Select the incorrect statement from the

following


https://dl.doubtnut.com/l/_loa6fkx9Ts12
https://dl.doubtnut.com/l/_DxLuZkrzYBVz

A.Rolling motion is the combination of

translational and rotation motions.

B. In pure rolling the total kinetic energy is

the sum of kinetic energies of

translational and rotational motion.

C.In sliding translational motion is less

than rotational motion.

D. In slipping the rotational motion is more

than translation motion.

Answer: C


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

° Watch Video Solution

87. Select odd man out (incorrect) from the

following expressions for kinetic energy in

pure rolling.

A.ln pure rolling

= (K. E. ).+ (K. E. g,

Trans

B. In pure rolling

1 2 1 2
= EmvCM —+ EICMW

1
C.In purerolling K. E. = 2 M

K.E.

K.E.


https://dl.doubtnut.com/l/_DxLuZkrzYBVz
https://dl.doubtnut.com/l/_L263BQzxxdHB

D.In pure rolling kinetic energy with
reference to centre of mass is K.E.

= %mv%M(l + K’/ R?)

Answer: C

o View Text Solution

88. For a hollow cylinder and a solid cylinder
rolling without slipping on a inclined plane,

then which of these reaches earlier:


https://dl.doubtnut.com/l/_L263BQzxxdHB
https://dl.doubtnut.com/l/_Z56Mi8DU1mmL

A. Hollow cylinder

B. solid cylinder

C. Same for both

D. One whose density is more

Answer: A

o Watch Video Solution

89. A body is rolling down in inclined plane. Its
translational and rotational kinetic energies

are equal. The body is a


https://dl.doubtnut.com/l/_Z56Mi8DU1mmL
https://dl.doubtnut.com/l/_Tz9do7rBMUSI

A. solid sphere

B. hollow sphere

C. solid cylinder

D. hollow cylinder

Answer: D

o Watch Video Solution

90. Centre of mass of the earth-moon system

lies


https://dl.doubtnut.com/l/_Tz9do7rBMUSI
https://dl.doubtnut.com/l/_60xama3SnZSO

A. closer to the earth

B. closer to the moon

C. at the mid point of line joining the earth

and the moon

D. cannot be predicted

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_60xama3SnZSO

91. Three masses 2kg, 4kg and 6kg are placed
in the XY plane with respective coordinates
(0,0),(0,2) and (2,2). The coordinate of their
centre of mass is

A.(1,2)

B. (1,1.67)

C.(2,.67)

D. (1.67,3)

Answer: B

‘ ° Wiadk~hh \AAA CAaliikianm



https://dl.doubtnut.com/l/_A0GdpALzBg1t

YVOILLIL VI INAGINIE ] J

92. The Centre of mass of a solid cone along

the line from the centre of the base to the

vertex is at

A. one fourth of the height

B. one -third of the height

C. one-fifth of the height

D. none of these

Answer: A

| s ]


https://dl.doubtnut.com/l/_A0GdpALzBg1t
https://dl.doubtnut.com/l/_AhnZEvFfSdA3

| ¥ Watch Video Solution

93. A particle undergoes uniform circular

motion. The angular momentum of the

particle remain conserved about:

A. inside the circle

B. outside the circie

C. centre of the circle

D. one the circumference of the circle

Answer: C



https://dl.doubtnut.com/l/_AhnZEvFfSdA3
https://dl.doubtnut.com/l/_3P6Mvox7CRkL

\ o Watch Video Solution

94. The reduced mass of two particles having

masses m and 2m is

A.2m

B.3m

C.2m/3

D. m/2

Answer: C

l o Watch Video Solution


https://dl.doubtnut.com/l/_3P6Mvox7CRkL
https://dl.doubtnut.com/l/_AumrTJBmAHdE

95. A couple produces motion.

A. linear and rotational motion

B. no motion

C. purely linear motion

D. purely rotational motion

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_AumrTJBmAHdE
https://dl.doubtnut.com/l/_9FlXKj5bb732
https://dl.doubtnut.com/l/_qlds8hDlFSyd

96. A circular disc is to be made by using iron

and aluminium so that it acquires maximum

moment of inertia about geometrical axis. It is

possible with

A. aluminium at interior and iron surround

to it

B. iron at interior and aluminium surround

to it

C.using iron and aluminiuml layers in

alternate order


https://dl.doubtnut.com/l/_qlds8hDlFSyd

D.sheet of iron is used at both external

surfaces and aluminium sheet as

internal layers.

Answer: A

o Watch Video Solution

97. A fly wheel is attached to an engine on

order to

A. increase its speed


https://dl.doubtnut.com/l/_qlds8hDlFSyd
https://dl.doubtnut.com/l/_UHANKdDjoNOW

B. decrease its speed

C. help in overcoming the dead point

D. decrease its energy

Answer: C

o Watch Video Solution

98. Angular momentum of the particle
rotating with a central force is constant due

to


https://dl.doubtnut.com/l/_UHANKdDjoNOW
https://dl.doubtnut.com/l/_IFNDquUnOubu

A. constant force

B. constant linear momentum

C. constant torque

D. zero torque

Answer: D

o Watch Video Solution

99. Moment of inertia of a circular wire of

mass M and radius R about is its diameter is


https://dl.doubtnut.com/l/_IFNDquUnOubu
https://dl.doubtnut.com/l/_yB7ERpTv4mIU

A.1/2MR?
1 2

B. — MR

C.2MR?

D. MR?

Answer: B

° Watch Video Solution

100. Moment of inertia depends upon..........

and it does not depend upon...........


https://dl.doubtnut.com/l/_yB7ERpTv4mIU
https://dl.doubtnut.com/l/_fK3ba8Xj2Ck3

A. torque applied and axis of rotation.

B. axis of rotation and point of application

of force.

C. angular velocity and point of application

of force.

D. angular momentum and distribution of

Mass

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_fK3ba8Xj2Ck3
https://dl.doubtnut.com/l/_tpvtVfmvqxxS

101. Two discs of same material have the same
mass. If their thickness are in the ratio 1: 3,

then their moment of inertia are in the ratio

Al:,/3
B.1:3
C.3:1

D.1:9

Answer: C

° Watch Video Solution



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

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

A. mass of object

B. mass distribution

C. angular velocity

D. axis of rotation

Answer: C

o Watch Video Solution



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

103. 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.bothaandb

D. equal both

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_R3gfQxprSCdL

104. A rod PQ of mass M and length L is hinged
at end P. The rod is kept horizontal by a mass
less than string tied at a point Q as shown in
figure. When string is cut, the initial

acceleration rod is:

rrr/r777 7774



https://dl.doubtnut.com/l/_zH40fU0GRBOg

Answer: A

° Watch Video Solution

105. Radius of gyration of a body depends

upon:

A. axis of rotation

B. translational motion


https://dl.doubtnut.com/l/_zH40fU0GRBOg
https://dl.doubtnut.com/l/_VbcOSqj56FAK

C. shape of the bdoy

D. area of the body

Answer: A

o Watch Video Solution

106. If the external forces acting on a system

have zero resultant, the centre of mass

A. may move but not accelerate

B. may not move


https://dl.doubtnut.com/l/_VbcOSqj56FAK
https://dl.doubtnut.com/l/_czifvMGRFUBZ

C. must not move

D. none of these

Answer: A

o Watch Video Solution

107. If a street light of mass M is suspended
from the end of a uniform rod of length L in

different possible patterns as shown in figure,


https://dl.doubtnut.com/l/_czifvMGRFUBZ
https://dl.doubtnut.com/l/_mMJ9LD7gfo28

then:

Cable 1 Cabl -
. Cable Ca
L L
4 2
A - B - C

A. pattern A is more sturyd

B. pattern B is more sturdy

C. pattern C is more sturdy

D. all will have same sturdiness

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_mMJ9LD7gfo28

108. The centre of mass of a system of

particles does not depend upon

A. position of the particles

B. relative distance between the particles

C. masseses of the particles

D. forces acting on the particles

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_mMJ9LD7gfo28
https://dl.doubtnut.com/l/_jKugMrGG2xH6

109. In the following question, statement 1
refers assertion and statement 2 refers
reason.

Statement 1: If there is no external torque on a
body about its centre of mass, then the
velocity of the centre of mass remains
constant.

Statement 2: The linear momentum of an
isolated system remains constant.

Which one of the following statement is

correct?


https://dl.doubtnut.com/l/_jKugMrGG2xH6
https://dl.doubtnut.com/l/_aMQMWATlvvkY

A.Statement 1 and 2 are true and

statement 2 is a correct explanation for

statement 1.

B. Statements 1 and 2 are true and

statement 2 is not a correct explanation

for statement 1.

C.Statement 1 is true and statement 2 is

false.

D. Statement 1 is false and statement 2 is

true.


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

Answer: D

o Watch Video Solution

110. A point in the system at which whole mass

of the body is supposed to be concentrated is

called:

A. centre of gravity

B. centre of mass

C. centre of energy

D. centre of buoycancy


https://dl.doubtnut.com/l/_aMQMWATlvvkY
https://dl.doubtnut.com/l/_06McN4mR3Qlj

Answer: B

o Watch Video Solution

111. The location of the centre of mass of a

sphere is at:

A. its top

B. its bottom

C. geometric centre

D. all the above


https://dl.doubtnut.com/l/_06McN4mR3Qlj
https://dl.doubtnut.com/l/_i0u2FA4COw6U

Answer: C

o Watch Video Solution

112. A child sits stationary at one end of a long
trolley moving uniformly with a speed V on a
smooth horizontal floor. If the child gets up
and runs about on the trolley in any manner,
what is the speed of the CM of the (trolley +

child) system ?

A. Increases


https://dl.doubtnut.com/l/_i0u2FA4COw6U
https://dl.doubtnut.com/l/_T6tNex64vc8H

B. decreases

C.remains same

D. changes

Answer: C

o Watch Video Solution

113. Centre of mass of the body practically

coincides with:

A. its centre of gravity


https://dl.doubtnut.com/l/_T6tNex64vc8H
https://dl.doubtnut.com/l/_KPBDsxhVtnIf

B. its centre of buoyancy

C. orthocentre

D. metacentre

Answer: A

o Watch Video Solution

4. A fly wheel of moment of inertia
4 x 10 3kgm?® is makign 10 revolution per
second. The torque required to stop it in 5

second is:


https://dl.doubtnut.com/l/_KPBDsxhVtnIf
https://dl.doubtnut.com/l/_RdfSKxkfta0p

A 41 x 10 3 Nm

B.27m x 10 *Nm

C.8T x 1074NM

D.167 X 10 3Nm

Answer: D

° Watch Video Solution

115. The mass of a body measures:

A. density


https://dl.doubtnut.com/l/_RdfSKxkfta0p
https://dl.doubtnut.com/l/_yJq9Dd3Oqia0

B. centre of mass

C. moment of inertia

D. coefficient of inertia

Answer: D

o Watch Video Solution

116. Identify the vector quantity among the

following:

A. distance


https://dl.doubtnut.com/l/_yJq9Dd3Oqia0
https://dl.doubtnut.com/l/_XjN6ObOSzv73

B. angular momentum

C. heat

D. energy

Answer: B

o Watch Video Solution

117. Angular momentum is ...cocceune.

A. axial

B. polar



https://dl.doubtnut.com/l/_XjN6ObOSzv73
https://dl.doubtnut.com/l/_0u7vjMYZKsk0

C. unit

D. unlike

Answer: A

o Watch Video Solution

118. A diver in a swimming pool bends his head

before diving. It

A. increases his linear velocity

B. decreases his angular velocity


https://dl.doubtnut.com/l/_0u7vjMYZKsk0
https://dl.doubtnut.com/l/_Tgu1JMlVke4z

C. increases his moments of inertia

D. decreases his moment of inertia

Answer: D

o Watch Video Solution

119. Which one of the following statement is

not correct?

A. Net torque produces turning motion in

rigid object


https://dl.doubtnut.com/l/_Tgu1JMlVke4z
https://dl.doubtnut.com/l/_cXO5eaXj1tq4

B. when external torque is acting on a rigid

body, the angular momentum remains

constant.

C.Torque, is equal to rate of change of

angular momentum.

D. Torque is the product of moment of

inertia and angular acceleration of a

body.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_cXO5eaXj1tq4

120. When a steady torque is acting on a body,

the body:

A. continues in its state of rest or uniform

motion along a straight line

B. gets linear acceleration

C. gets angular acceleration

D. rotates at a constant speed

Answer: C



https://dl.doubtnut.com/l/_cXO5eaXj1tq4
https://dl.doubtnut.com/l/_keeJYtkpVpLb

¥ Watch Video Solution ]

121. A circular turn table has a block of ice
placed at its centre. The system rotates with
an angular speed w about an axis passing
through the centre of the table. If the ice
melts on its own without any evaporation, the

speed of rotation of the system

A. becomes zero

B. remains constant at the same value w

C. increases to a value greater than w


https://dl.doubtnut.com/l/_keeJYtkpVpLb
https://dl.doubtnut.com/l/_X787vagJQeRi

D. decreases to a value less than w

Answer: D

° Watch Video Solution

122. The curve between log, L and log, P is (L is
the angular momentum and P is the linear

momentum).

A log P


https://dl.doubtnut.com/l/_X787vagJQeRi
https://dl.doubtnut.com/l/_1JyNR18BpRVa

logl.

(c)

log L
;\(
=

L J

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1JyNR18BpRVa

123. A couple produces motion.

A. pure linear motion

B. pure rotational motion

C. no motion

D. both linear and rotational motion

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Cpm8BGXtlB2X

124. A wheel is rotating at the rate of 10
revolutions per second about an axis about
which the radius of gyration is 0.2m. If the
mass of the wheel is 5 kg then its rotational
kinetic energy is

A.395 ]

B. 295

C.195)

D. 250 )

Answer: A


https://dl.doubtnut.com/l/_vtc1SamUbrmJ

° Watch Video Solution

125. 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

A. zero

B. remains constant

C. goes on increasing

D. goes on decreasing


https://dl.doubtnut.com/l/_vtc1SamUbrmJ
https://dl.doubtnut.com/l/_JC4laIGvuG6q

Answer: B

o Watch Video Solution

126. A particle undergoes uniform circular

motion. The angular momentum of the

particle remain conserved about:

A. centre of the circle

B. one the circumference of the circle

C.inside the circle

D. outside the circle


https://dl.doubtnut.com/l/_JC4laIGvuG6q
https://dl.doubtnut.com/l/_hXoheLb6LlpQ

Answer: A

o Watch Video Solution

127. A particle is confined to rotate in a circular
path decreasing linear speed, then which of

the following is correct?

_>
A. L (angular momentum) is conserved

about the centre
%

B. only direction of angular momentum L

iIs conserved


https://dl.doubtnut.com/l/_hXoheLb6LlpQ
https://dl.doubtnut.com/l/_kP97jHCQvpmV

C. it spirals towards the centre

D. its acceleration is towards the centre

Answer: B

o Watch Video Solution

128. 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 affected ?


https://dl.doubtnut.com/l/_kP97jHCQvpmV
https://dl.doubtnut.com/l/_pLR0CWSf97yz

A. Moment of inertia

B. Angular momentum

C. Angular velocity

D. Rotational kinetic energy

Answer: B

o Watch Video Solution

129. A couple is acting on a two particle

system. The resultant motion will be:


https://dl.doubtnut.com/l/_pLR0CWSf97yz
https://dl.doubtnut.com/l/_eGLZP29Eos3w

A. Purely rotational motion

B. purely linear motion

C.bothaandb

D. neitheranorb

Answer: A

o Watch Video Solution

130. Different types of equilibrium are given in

column I. Match the types given in column |


https://dl.doubtnut.com/l/_eGLZP29Eos3w
https://dl.doubtnut.com/l/_rse1vOy4P5XA

with conditions given in column II.

Column I Column II
1. Translational | (i) Net torque and force
are z¢ro, '
2. Rotational (ii) Linear momentum
Is Zero
3. Dynamic | (iii) Potential energy is
“minimum
4, Stable (wj hngular mmnmmm
is zero
(v) Net torque is zero
- (vi) Net force is zero

A. i-iii, 2- 1, 3-v, 4-vi

B. 1-vi,2-v,3-1,4-iii

C. 1-1,2-11,3-iii,4-iv

D. 1-v,2-111,3-1,4-ii


https://dl.doubtnut.com/l/_rse1vOy4P5XA

Answer: B

o Watch Video Solution

131. Angular momentum is .......ccucuunen.e. Vector.

A. moment of momentum

B. product of mass and angular velocity

C. product of M.l and velocity

D. moment of angular motion

Answer: A


https://dl.doubtnut.com/l/_rse1vOy4P5XA
https://dl.doubtnut.com/l/_I8cuiJmWoYL6

° Watch Video Solution

132. Which of the following is a vector

quantity?

A. Angular momentum

B. Work

C. Potential energy

D. Electric current

Answer: A

| 8 l


https://dl.doubtnut.com/l/_I8cuiJmWoYL6
https://dl.doubtnut.com/l/_2xBo44S10gyY

133. The dimensions of angular momentum

are:
A [MLT 7
B. [ML*T |
C. [ML°T ~?]

D. [ML°T]

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2xBo44S10gyY
https://dl.doubtnut.com/l/_vyDDBHpuYr7a

134. Analogue of mass in rotational motion is

A. gyration

B. angular momentum

C. moment of inertia

D. none of the above

Answer: C

O Watch Video Solution



https://dl.doubtnut.com/l/_vyDDBHpuYr7a
https://dl.doubtnut.com/l/_TEY0EKv9BLCU
https://dl.doubtnut.com/l/_wb0tFYGwlONw

135. Identify the incorrect odd man out from
the following expressions for moment of
inertia,
A. Moment of inertia I = MEk?
B. As per parallel axis theorem Moment of
inertia I = I, + Md>
C.As per perpendicular axis theorem
moment of inertia I, = Iy + Iy
D. Moment of inertia =

Force/acceleration = —
a


https://dl.doubtnut.com/l/_wb0tFYGwlONw

Answer: D

o Watch Video Solution

136. 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


https://dl.doubtnut.com/l/_wb0tFYGwlONw
https://dl.doubtnut.com/l/_B9yvPcrPEZpY

C. When no external impulse acts upon the

system

D. When axis of rotation remains the same

Answer: B

o Watch Video Solution

137. If a person standing on a rotating disc

stretches out his hands, the angular speed will

A. Increases


https://dl.doubtnut.com/l/_B9yvPcrPEZpY
https://dl.doubtnut.com/l/_wMZNeE04wET2

B. decreases

C.remain same

D. none of these

Answer: B

o Watch Video Solution

138. What quantities are conserved

collision?

in this


https://dl.doubtnut.com/l/_wMZNeE04wET2
https://dl.doubtnut.com/l/_gyeXVZGDTLJC

A.linear and angular momentum, but not

kinetic energy

B. linear momentum only

C. angular momentum only

D.linear and angular momentum and

linear but not rotational kinetic energy

Answer: B

o Watch Video Solution



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

139. A uniform circular disc of radius 50 cm at
is free to turn about an axis which is
perpendicular to its plane and passes through
its centre. It is subjected to a torque which
produces a constant angular acceleration of
orads 2. Its net acceleration is ms ™2 at the

end of 2.0 s is approximately.

A.6

B.5

C.8


https://dl.doubtnut.com/l/_Aa5QoZlvE0K7

D.7

Answer: C

° Watch Video Solution

140. In an orbital motion, the angular

momentum vector is

A. along the radius vector

B. parallel to the linear momentum

C. in the orbital plane


https://dl.doubtnut.com/l/_Aa5QoZlvE0K7
https://dl.doubtnut.com/l/_pKM1cgQqbkRU

D. perpendicular to the orbital plane

Answer: D

° Watch Video Solution

141. The angular momentum of a moving body

remains constant if

A. Assertion and Reason are true and

Reason is a correct explanation for

Assertion


https://dl.doubtnut.com/l/_pKM1cgQqbkRU
https://dl.doubtnut.com/l/_vAHuqgP0mxzP

B. Assertion and Reason are true and

Reason is not a correct explanation for

Assertion.

C. Assertion is true and Reason is false.

D. Assertion is false and Reason is true.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_vAHuqgP0mxzP

142. The direction of angular velocity vector is

along:

A. the tagent to the circular path

B. the inward radius

C. the outward radius

D. the axis of rotation

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_4HuhPJuiIVoU
https://dl.doubtnut.com/l/_odq2sYAKrTUI

143. The angular momentum of a moving body

remains constant if

A. net external force is applied

B. net pressure is applied

C. net external torque is applied

D. net external torqu is not applied

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_odq2sYAKrTUI

144. Assertion: Friction is necessary for abody
to roll on a surface.

Reason:Friction provides the necessary
tangential force and torque.

Which one of the following statement is

correct?

A. Assertion and reason are treu and

reason explains assertion correctly.

B. Assertion and reason are true. But

reason does not explain assertion


https://dl.doubtnut.com/l/_entVal9PX2tL

correctly.

C. Assertion is true but reason is false.

D. Assertion is false but reason is true.

Answer: A

o Watch Video Solution

145. A body is projected from the ground with
some angle to the horizontal. What happens
to the angular momentum about the initial

position in tis motion?


https://dl.doubtnut.com/l/_entVal9PX2tL
https://dl.doubtnut.com/l/_KsoET2sEWr0I

A. decreases

B. increases

C.remains the same

D. first increases and then decreases

Answer: B

o Watch Video Solution

146. Kgm? is the unit of weevevoesnen

body.


https://dl.doubtnut.com/l/_KsoET2sEWr0I
https://dl.doubtnut.com/l/_kQhq4TesUxh5

A. momentum

B. mass distribution

C. moment of inertia

D. Energy

Answer: C

o Watch Video Solution

147. Select the correct expression from the

following:


https://dl.doubtnut.com/l/_kQhq4TesUxh5
https://dl.doubtnut.com/l/_tWqGMiaUf2Gn

Moment of inertia of a solid cylinder having
radius R is:
A.MR?
2
B. MR
2
C.MR;

2
D. MR}

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_tWqGMiaUf2Gn

148. Moment of inertia of solid sphere of

radius 7 is

A. Mrg

1 2
B. gM’I"O

2 2
C. gM’T‘O
3

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_a1bBJy2Qcoge
https://dl.doubtnut.com/l/_s6udHZpCdfJu

149. Choose the odd man out from the

following :

A. Linear Momentum is zero.

B. Angular momentum is zero.

C. Potential energy of the body is maximum

D.The body tries to come back to

equilibrium.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_s6udHZpCdfJu
https://dl.doubtnut.com/l/_KsAIq5jCduXV

150. If | is the moment of ienrtia, o is the
angular acceleration and 7 is torque then they

are related by:

1
AT=—
o
B.7 = I«
c o
T = —
1

5 1

TU = —

o2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_KsAIq5jCduXV

151. A stone is tied to the end of a string of
length 1 and whirled in a horizental circle.

When the string breaks then stone

A. Assertion and Reason are true and

Reason is a correct explanation for

Assertion.

B. Assertion and Reason are true and

Reason is not a correct explanation for

Assertion.

C. Assertion is true and Reason is false.


https://dl.doubtnut.com/l/_jXXq1aowB3po

D. Assertion is false and Reason is true.

Answer: D

o Watch Video Solution

152. The dimension of torque is

A ML?T —2

B. M2L2T —?

C. ML*T 1

D. MLT —?


https://dl.doubtnut.com/l/_jXXq1aowB3po
https://dl.doubtnut.com/l/_S4CjAPPIn1yr

Answer: B

o Watch Video Solution

153. If 7 is the torque and 6 is the angular

displacement then work done is given by

AT
0

0

O
%|~] SN


https://dl.doubtnut.com/l/_S4CjAPPIn1yr
https://dl.doubtnut.com/l/_9VY3mn1hSFAs

Answer: B

° Watch Video Solution

154. If a gymnast sitting on a rotating stool,

with his arms out stretched, suddenly lowers

his hands, what will happen?

A. the angular velocity decreases

B. his moment of inertia decreases

C. the angular velocity stays constant

D. the angular momentum increases


https://dl.doubtnut.com/l/_9VY3mn1hSFAs
https://dl.doubtnut.com/l/_5QNnYeTKwQhD

Answer: B

o Watch Video Solution

155. The physical quantities related to linear
motion and the physical quantities related to
angular motioin are given in column | and

column Il respectively.


https://dl.doubtnut.com/l/_5QNnYeTKwQhD
https://dl.doubtnut.com/l/_zVHvJFNLqc39

Match the physical quantities in both column.

Column I Column IT

1. Force (F) (i) Work done W = F X T

2. Linear (ii)t=la
momentum

' 3. Mass (iii) Angular momentum
L=lIw

4. Work done | (iv) Moment of inertia |

W=F-S .
| (v) Torque t |
A. 1-1,2-v,3-iv4-ii

B. 1-v,2-1v,3-1,4i

C. 1-v,2-1ii,3-Iv4-i

D. 1,ii,2-1v,3-,4-v

Answer: C


https://dl.doubtnut.com/l/_zVHvJFNLqc39

° Watch Video Solution

156. If the moment of inertia of a body is | and

its mass be M the, its radius of gyration would

be

%

N

@ Sl= o e

Answer: B


https://dl.doubtnut.com/l/_zVHvJFNLqc39
https://dl.doubtnut.com/l/_LqpyFzaqGfPR

° Watch Video Solution

157. Which one of the following is correct?

According to perpendicular axes theorem:

AQ:@+L
B.I, =1, + Iy
CIl,=1,— Iy
D. Iy =1, + 1,
Answer: C

| 8


https://dl.doubtnut.com/l/_LqpyFzaqGfPR
https://dl.doubtnut.com/l/_zNPTBubeTHRL

158. A disc rotates with angular velocity w and

kinetic energy E. Then its angular momentum

A. conserved about COM only

B. conserved about the point of contact

only

C. conserved about all the points.

D. not conserved about any point.

Answer: B



https://dl.doubtnut.com/l/_zNPTBubeTHRL
https://dl.doubtnut.com/l/_yQhsiZHNkaL3

\ o Watch Video Solution

159. A body is projected from the ground with

some angle to the horizontal. What happens

to the angular momentum about the initial

position in tis motion?

A. decreases

B. increases

C.remains same

D. first increases and then decreases


https://dl.doubtnut.com/l/_yQhsiZHNkaL3
https://dl.doubtnut.com/l/_V6ReSKhkYyvB

Answer: B

o Watch Video Solution

160. A body cannot roll without slipping on a

A.rough horizontal surface

B. smooth horizontal surface

C.rough inclined surface

D. smooth inclined surface

Answer: D


https://dl.doubtnut.com/l/_V6ReSKhkYyvB
https://dl.doubtnut.com/l/_EeuMVgcNlYro

° Watch Video Solution

161. Select the correct statement from the

following .

A.The angular momentum iof a comet

revolving around a star remains

conserved.

B. A stone is tied to a string is whirled in a

circle with a uniform sped. If the string is


https://dl.doubtnut.com/l/_EeuMVgcNlYro
https://dl.doubtnut.com/l/_LpKvC7osoIuV

suddenly cut, its angular momentum will

not change from its initial value.

C.The centre of mass of a solid may me

outside the body of the solid.

D. In sliding the translational motion is less

than rotational motion.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_LpKvC7osoIuV

162. A cylinder rolls up an inclined plane,
reaches some height, and then rolls done
(without slipping throughout these motions)
the direction of the frictional force acting on
the cylinder are:
A.up the incline, while ascending and
down the icline, while descending.

B. up the incline, while ascending as well as

descending


https://dl.doubtnut.com/l/_4Reu0HcQPh65

C.down the incline, while ascending and

up the incine,while descending

D. down the incine, while ascending as well

as descending.

Answer: B

o Watch Video Solution

163. A solid sphere of mass m and radius r is
released from rest at the top of smooth

inclined plane of inclinationé.


https://dl.doubtnut.com/l/_4Reu0HcQPh65
https://dl.doubtnut.com/l/_JGmtcXYvdCdU

The ratio of acceleration when it rolls down
the plane without slipping and when it

slipping down the plane is

>

N0 Ng|lw g]ot o3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_JGmtcXYvdCdU
https://dl.doubtnut.com/l/_7hyw9245Alwp

164. 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
the diameter of the disc to reach its other end.
During the journey of the insect.

The angular speed of the disc:

A. remains unchanged

B. continuously decreases

C. continuously increases

D. first increased


https://dl.doubtnut.com/l/_7hyw9245Alwp

Answer: D

o Watch Video Solution

165. Planetary motion in the solar system is

based on

A. conservation of kinetic energy

B. conservation of linear momentum

C. conservation of angular momentum

D. none


https://dl.doubtnut.com/l/_7hyw9245Alwp
https://dl.doubtnut.com/l/_4cTTRyD0vw6A

Answer: C

o Watch Video Solution

166. As disc is rotating with angular speed w. If

a child sits on it, what is conserved?

A. Linear Momentum is zero.

B. Angular momentum

C. Kinetic energy

D. Potential energy


https://dl.doubtnut.com/l/_4cTTRyD0vw6A
https://dl.doubtnut.com/l/_FmiFwrBTkmUo

Answer: B

o Watch Video Solution

167. If a sphere is rolling, the ratio of

translational energy to total kinetic energy is

given by:

A 7:10

B.2:5

C.10:7

D.5:7


https://dl.doubtnut.com/l/_FmiFwrBTkmUo
https://dl.doubtnut.com/l/_x6A4jySlpQaU

Answer: D

o Watch Video Solution

168. For a hollow cylinder and a solid cylinder
rolling without slipping on a inclined plane,
then which of these reaches earlier:

A. solid cylinder

B. hollow cylinder

C. both simultaneously

D. can't say anything


https://dl.doubtnut.com/l/_x6A4jySlpQaU
https://dl.doubtnut.com/l/_1lU6A8JDak3E

Answer: A

o Watch Video Solution

169. In the following question, statement 1
refers assertion and statement 2 refers
reason.

Statement 1. During perfect rolling, the
frictional force is zero.

Statement 2: The velocity at the point of
contact becomes zero.

Select the correct option.


https://dl.doubtnut.com/l/_1lU6A8JDak3E
https://dl.doubtnut.com/l/_HLil2DQGyZH8

A.Statement 1 and 2 are true and

statement 2 is a correct explanation for

statement 1.

B. Statements 1 and 2 are true and

statement 2 is not a correct explanation

for statement 1.

C.Statement 1 is true and statement 2 is

false.

D. Statement 1 is false and statement 2 is

true.


https://dl.doubtnut.com/l/_HLil2DQGyZH8

Answer: A

o View Text Solution

170. A solid sphere, disc solid cylinder all of the
same mass and made of the same material are
allowdd to roll down (from rest) on the

inclined plane, then:

A. solid spher reaches the bottom first

B. solid sphere reaches the bottom last

C. disc will reach the bottom first


https://dl.doubtnut.com/l/_HLil2DQGyZH8
https://dl.doubtnut.com/l/_n0rmFsGLNXfz

D. all reach the bottom at the same time

Answer: A

° Watch Video Solution

171. A drum of radius R and mass M, rolls down

without slipping along an inclined plane of

angle 6. The frictional force-

A. dissipartes energy as heat

B. decreases the rotational motion


https://dl.doubtnut.com/l/_n0rmFsGLNXfz
https://dl.doubtnut.com/l/_FBA3JBLJkW3N

C. decreases the rotational and

transnational motion

D. converts transnational energy into

rotational energy

Answer: D

o Watch Video Solution

172. A disc is rolling the velocity of its centre of

mass is V. Which one will be correct?


https://dl.doubtnut.com/l/_FBA3JBLJkW3N
https://dl.doubtnut.com/l/_D18qTKxWefQY

A.The velocity of highest point is 2V,

and point of contact is zero.

B. The velocity of highest point in Vs, and

point of contact is V.

C.The velocity of highest point is 2V,

and point of contact is V.

D. The velocity of highest point is 2V,

and point of contact is 2V,

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_D18qTKxWefQY

173.In pure rolling, the velocity at the point of

contact:

A. wr

B. > wr

C. <wr

D. zero

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_D18qTKxWefQY
https://dl.doubtnut.com/l/_uMWVrx6Y6bSS

174. If a body moves through a distance

greater than 21R in one full rotation then

AVey > R,

B.Venr < R,

C.Vour = R,

D.R, < Voum

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_nr68r7Kwn3Nc
https://dl.doubtnut.com/l/_nC0PQpwQWCav

175. Select the incorrect statement from the

following

A.Rolling motion is the combination of

translational and rotation motion.

B. In pure rolling the total kinetic energy is

the sum of kinetic energies of

translational and rotational motion.

C.In sliding translational motion is less

than rotational motion.


https://dl.doubtnut.com/l/_nC0PQpwQWCav

D. In slipping the rotational motion is more

than translation motion.

Answer: C

o Watch Video Solution

176. Select odd man out (incorrect) from the
following expressions for kinetic energy in

pure rolling.


https://dl.doubtnut.com/l/_nC0PQpwQWCav
https://dl.doubtnut.com/l/_0SCbN9tT7zca

A.ln pure rolling
= (K. E. )ppaps + (K. E. )g,,
B. In pure rolling

1, 1.,
= EmvCM —|— EICMW

1
C.In purerolling K. E. = 5 MY

K.E.

K.E.

D.In pure rolling kinetic energy with

reference to centre of mass

— %mv%M(l — K2/R2)

Answer: C

is K.E.

o View Text Solution



https://dl.doubtnut.com/l/_0SCbN9tT7zca

177. For a hollow cylinder and a solid cylinder

rolling without slipping on a inclined plane,

then which of these reaches earlier:

A. Hollow cylinder

B. solid cylinder

C. Same for both

D. One whose density is more

Answer: A

I Q Watch Video Solution


https://dl.doubtnut.com/l/_0SCbN9tT7zca
https://dl.doubtnut.com/l/_Uf28xKQdTrfL

178. A body is rolling down in inclined plane. Its

translational and rotational kinetic energies

are equal. The body is a

A. solid sphere

B. hollow sphere

C. solid cylinder

D. hollow cylinder

Answer: D

| = |


https://dl.doubtnut.com/l/_Uf28xKQdTrfL
https://dl.doubtnut.com/l/_ZgY7at9isopA

I O Watch Video Solution I

Other Important Questions Answer Very Short

Answer Questions

1. What do you mean by Rigid body?

° Watch Video Solution

2. Should the centre of mass of a body

necessarily lie inside the body?

[ o Watch Video Solution


https://dl.doubtnut.com/l/_ZgY7at9isopA
https://dl.doubtnut.com/l/_DXr3EEgcwulF
https://dl.doubtnut.com/l/_yZacvd3twpR0

3. State the factors on which the position of

the CM of a rigid body depends.

o Watch Video Solution

4. When an equation for velocity and

acceleration of CM.

o Watch Video Solution



https://dl.doubtnut.com/l/_yZacvd3twpR0
https://dl.doubtnut.com/l/_Fi4htjgKqYQA
https://dl.doubtnut.com/l/_iURgflxQY8Ww

5. Does moment of inertia of a body change

with the change of the axis of rotation?

° Watch Video Solution

6. If a body is rotating, is it necessarily being

acted upon by an external torque ?

o Watch Video Solution



https://dl.doubtnut.com/l/_DQw7OMxhGWN9
https://dl.doubtnut.com/l/_7sKVNhwWcm6Q

7.0n what factors does the turning effect of a

force depend?

° Watch Video Solution

8. A system is in stable equilibrium. What can

we say about its potential energy?

o Watch Video Solution

9. What effect does couple have on a body?



https://dl.doubtnut.com/l/_PdLH4tcq61tV
https://dl.doubtnut.com/l/_ub7bJWlKutpd
https://dl.doubtnut.com/l/_HAdGqPaq6Nkw

o Watch Video Solution

10. Write an expression for mechanical

advantage.

o Watch Video Solution

11. Factors on which radius of gyration of the

body depends.

o Watch Video Solution



https://dl.doubtnut.com/l/_HAdGqPaq6Nkw
https://dl.doubtnut.com/l/_e86enrwE4HnT
https://dl.doubtnut.com/l/_jFMIKFCh6MpJ
https://dl.doubtnut.com/l/_4jMTK41nmdWx

12. What is rolling motion?

o Watch Video Solution

13. What do you mean by Rigid body?

o Watch Video Solution

14. Should the centre of mass of a body

necessarily lie inside the body?

o Watch Video Solution



https://dl.doubtnut.com/l/_4jMTK41nmdWx
https://dl.doubtnut.com/l/_WjyMYOXOWzoh
https://dl.doubtnut.com/l/_xajzJkwGiaMS

15. On what factors does the position of cm of

a rigid body depend ?

o Watch Video Solution

16. When an equation for velocity and

acceleration of CM.

o Watch Video Solution



https://dl.doubtnut.com/l/_xajzJkwGiaMS
https://dl.doubtnut.com/l/_y7SIYOdtfygK
https://dl.doubtnut.com/l/_dA5ffqzaMfUE

17. Does the moment of inertia of a body

change with the speed of rotation ?

° Watch Video Solution

18. If a body is rotating, is it necessarily being

acted by an external torque?

o Watch Video Solution



https://dl.doubtnut.com/l/_apAh7lSwkQcR
https://dl.doubtnut.com/l/_4NMo9sK1krIl

19. On what factors does the turning effect of

a force depend?

° Watch Video Solution

20. A system is in stable equilibrium. What can

we say about its potential energy?

o Watch Video Solution

21. What effect does couple have on a body?



https://dl.doubtnut.com/l/_RJGqy403yCik
https://dl.doubtnut.com/l/_uTHwlLS14tTz
https://dl.doubtnut.com/l/_E2lGceovbkvB

o Watch Video Solution

22. Write an expression for mechanical

advantage.

° Watch Video Solution

23. Factors on which radius of gyration of the

body depends.

o Watch Video Solution



https://dl.doubtnut.com/l/_E2lGceovbkvB
https://dl.doubtnut.com/l/_VDZUv7m9BEjd
https://dl.doubtnut.com/l/_V1s5yAUMXjN0
https://dl.doubtnut.com/l/_QVILNaWXh1Zi

24. What is rolling motion?

o Watch Video Solution

Other Important Questions Answer Short Answer

Questions

1. Distinguish between internal and external

forces.

° Watch Video Solution



https://dl.doubtnut.com/l/_QVILNaWXh1Zi
https://dl.doubtnut.com/l/_jxj1G0aDFa0d

2. Write the Cartesian co -ordinate (x,y,z) of the
centre of mass for these distributed point

Mmasses.

o View Text Solution

3. Write the equation for the CM of two point
masses when (i) Masses are on positive x-axis,
(i) Origin coincides with any one of the

masses, (iii) origin coincides with CM itself.

o Watch Video Solution



https://dl.doubtnut.com/l/_901rqftbxEhk
https://dl.doubtnut.com/l/_RO9JOd7jb37S

4. Distinguish between centre of mass and

centre of gravity.

o Watch Video Solution

5. Write an expression for Cartesian co-
ordinates of the CM for uniform distribution

of mass.

o View Text Solution



https://dl.doubtnut.com/l/_RO9JOd7jb37S
https://dl.doubtnut.com/l/_HHTpyPBqK2iJ
https://dl.doubtnut.com/l/_WIwF83Aod33F
https://dl.doubtnut.com/l/_QTYztgOAucEc

6. Show that in the absence of any external

force, the velocity of CM remains constant.

° Watch Video Solution

7. Does the radius of gyration depend upon

the speed of rotation of the body?

o Watch Video Solution

8. Explain Right hand rule to find the direction

of Torque.


https://dl.doubtnut.com/l/_QTYztgOAucEc
https://dl.doubtnut.com/l/_ASR5cShVVnoa
https://dl.doubtnut.com/l/_0a2FAgNXNBjN

° Watch Video Solution

9. Why a force is applied at right angles to the
heavy door at the outer edge while closing or

opening it?

° Watch Video Solution

10. List the points to be considered while

calculating the torques on rigid bodies.

o Watch Video Solution



https://dl.doubtnut.com/l/_0a2FAgNXNBjN
https://dl.doubtnut.com/l/_RuqskcPkyLcS
https://dl.doubtnut.com/l/_rFNpwSiLAoJZ

11. Deduce the relation between torque and

angular acceleration.

° Watch Video Solution

12. Can the couple acting on a rigid body

produce translatory motion?

o Watch Video Solution



https://dl.doubtnut.com/l/_rFNpwSiLAoJZ
https://dl.doubtnut.com/l/_6tOhD6ZdOqve
https://dl.doubtnut.com/l/_guWXXp1hPY24

13. Define angular momentum.

o Watch Video Solution

14. Which physical quantities are expressed by
the following?
(i) moment of linear momentum.

(i) rate of change of angular momentum.

° Watch Video Solution



https://dl.doubtnut.com/l/_KYPV6Z7RBwwD
https://dl.doubtnut.com/l/_iYBSIYeou2g7

15. List of condition on which angular

momentum is zero.

o Watch Video Solution

16. Distinguish between translational and

rotatinal equilibrium.

o Watch Video Solution

17. Inertia of the body depends on



https://dl.doubtnut.com/l/_GPQZbz2IvCaC
https://dl.doubtnut.com/l/_WyzH0YvNvTbL
https://dl.doubtnut.com/l/_fKoZq8HiP6aG

o Watch Video Solution

18. Find the relation between power and

torque.

o Watch Video Solution

19. What do you understand by the term

precession?

o Watch Video Solution



https://dl.doubtnut.com/l/_fKoZq8HiP6aG
https://dl.doubtnut.com/l/_ClZPg16P2QIU
https://dl.doubtnut.com/l/_xRsB0Mj7z3ay
https://dl.doubtnut.com/l/_1h2gycaerWdS

20. Distinguish between internal and external

forces.

° Watch Video Solution

21. Write the Cartesian co -ordinate (xyz) of
the centre of mass for these distributed point

Masses.

° View Text Solution



https://dl.doubtnut.com/l/_1h2gycaerWdS
https://dl.doubtnut.com/l/_XvxMfCFMHeVm

22. Write the equation for the CM of two point
masses when (i) Masses are on positive x-axis,
(i) Origin coincides with any one of the

masses, (iii) origin coincides with CM itself.

° Watch Video Solution

23. Distinguish between centre of mass and

centre of gravity.

o Watch Video Solution



https://dl.doubtnut.com/l/_jfY4sJb58fg5
https://dl.doubtnut.com/l/_KOdMAAgiY7Dm
https://dl.doubtnut.com/l/_4WxmVcOMO3hG

24. Write an expression for Cartesian co-
ordinates of the CM for uniform distribution

of mass.

o View Text Solution

25. Show that in the absence of any external

force, the velocity of CM remains constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_4WxmVcOMO3hG
https://dl.doubtnut.com/l/_qFWSQM0SYthb

26. Does the radius of gyration depend upon

the speed of rotation of the body?

o Watch Video Solution

27. Explain Right hand rule to find the

direction of Torque.

o Watch Video Solution



https://dl.doubtnut.com/l/_OvAdjfBjLUX1
https://dl.doubtnut.com/l/_t53vTjeA7GlD

28. Why a force is applied at right angles to
the heavy door at the outer edge while closing

or opening it?

o Watch Video Solution

29. List the points to be considered while

calculating the torques on rigid bodies.

° Watch Video Solution



https://dl.doubtnut.com/l/_3mAMgt21r1GP
https://dl.doubtnut.com/l/_bpHi0y3MpfGp

30. Deduce the relation between torque and

angular acceleration.

o Watch Video Solution

31. Can the couple acting on a rigid body

produce translatory motion?

o Watch Video Solution

32. Define angular momentum.



https://dl.doubtnut.com/l/_LGIpmTN93iEc
https://dl.doubtnut.com/l/_C9XGtH3WCCNk
https://dl.doubtnut.com/l/_FucA4MyiX2ng

o Watch Video Solution

33. Which physical quantities are expressed by
the following?
(i) moment of linear momentum.

(i) rate of change of angular momentum.

° Watch Video Solution

34. List of condition on which angular

momentum is zero.

| & I


https://dl.doubtnut.com/l/_FucA4MyiX2ng
https://dl.doubtnut.com/l/_28ID3vvz5L30
https://dl.doubtnut.com/l/_GB7gt6ffiyDZ

| ¥ Watch Video Solution |

35. Distinguish between translational and

rotatinal equilibrium.

° Watch Video Solution

36. Inertia of the body depends on

° Watch Video Solution



https://dl.doubtnut.com/l/_GB7gt6ffiyDZ
https://dl.doubtnut.com/l/_mrUisJNe6YzE
https://dl.doubtnut.com/l/_LVFWxp3VzVBB

37. Find the relation between power and

torque.

o Watch Video Solution

38. What do you understand by the term

precession?

o Watch Video Solution

Other Important Questions Answer Long Answer

Questions



https://dl.doubtnut.com/l/_pEzgNeuBYoAX
https://dl.doubtnut.com/l/_I1e4moTm7mR2

1. Explain the principle of moments of
rotational  equilibrium?  Hence  define

mechanical advantage?

o Watch Video Solution

2. Determine the centre of gravity of plane

lamina by pivoting method.

° Watch Video Solution



https://dl.doubtnut.com/l/_6aMOdxNtKo3R
https://dl.doubtnut.com/l/_Ig3zSGz2dB1y

3. Calculate the work done by the torque.

o Watch Video Solution

4. Find the expression of KE of the rigid body

in rotational motion.

o Watch Video Solution

5. Derive the relation between rotational KE

and angular momentum.



https://dl.doubtnut.com/l/_PbKP2ROV31lD
https://dl.doubtnut.com/l/_Bww3IaG5sKBy
https://dl.doubtnut.com/l/_slUnoPgyW8gD

o Watch Video Solution

6. Deduce the relation between angular

momentum and angular velocity.

o Watch Video Solution

7. List the six point difference between

translational and rotational quantities.

o Watch Video Solution



https://dl.doubtnut.com/l/_slUnoPgyW8gD
https://dl.doubtnut.com/l/_HU84rs9DwZDv
https://dl.doubtnut.com/l/_YRrJADKTPO7E
https://dl.doubtnut.com/l/_Mh2ZFC8vs5rk

8. Discuss the motion of a disc rolling without
slipping on a level surface. Hence find the

condition for rolling without slipping?

o Watch Video Solution

9. Write an expression for the KE of a body
rolling without slipping with centre of mass as

reference.

o Watch Video Solution



https://dl.doubtnut.com/l/_Mh2ZFC8vs5rk
https://dl.doubtnut.com/l/_uCId9Fwm2Kll
https://dl.doubtnut.com/l/_lmxLRMi0tT9U

10. Write an expression for the KE of a body
rolling without slipping with point of contact

as reference.

o Watch Video Solution

1. Explain the principle of moments of
rotational  equilibrium?  Hence  define

mechanical advantage?

o Watch Video Solution



https://dl.doubtnut.com/l/_lmxLRMi0tT9U
https://dl.doubtnut.com/l/_FaD512TYP9gI

12. Determine the centre of gravity of plane

lamina by pivoting method.

° Watch Video Solution

13. Calculate the work done by the torque.

° Watch Video Solution

14. Find the expression of KE of the rigid body

in rotational motion.



https://dl.doubtnut.com/l/_Jd2sfmWx1gEl
https://dl.doubtnut.com/l/_aIxdNCPdVQMC
https://dl.doubtnut.com/l/_fPQmgQP7EYHV

o Watch Video Solution

15. The relation between Rotation Kinetic

Energy and angular momentum is

o Watch Video Solution

16. Deduce the relation between angular

momentum and angular velocity.

o Watch Video Solution



https://dl.doubtnut.com/l/_fPQmgQP7EYHV
https://dl.doubtnut.com/l/_YKRmIwK0jC27
https://dl.doubtnut.com/l/_mUsQPObzpYKW
https://dl.doubtnut.com/l/_bzpR1MefiDqw

17. Distinguish between translational and

rotatinal equilibrium.

° Watch Video Solution

18. Discuss the motion of a disc rolling without
slipping on a level surface. Hence find the

condition for rolling without slipping?

° Watch Video Solution



https://dl.doubtnut.com/l/_bzpR1MefiDqw
https://dl.doubtnut.com/l/_diNgpc1aM13A

19. Write an expression for the KE of a body
rolling without slipping with centre of mass as

reference.

o Watch Video Solution

20. Write an expression for the KE of a body
rolling without slipping with point of contact

as reference.

o Watch Video Solution



https://dl.doubtnut.com/l/_fCB7rgoHH1HO
https://dl.doubtnut.com/l/_iUsLPAtweCSY

Other Important Questions Answer Conceptual

Questions

1. Should the centre of mass of a body

necessarily lie inside the body?

o Watch Video Solution

2.1s centre of mass a reality?

o View Text Solution



https://dl.doubtnut.com/l/_6wfbRU1PWBTx
https://dl.doubtnut.com/l/_cssAAymjfkSF

3. Why in hand driven grinding machine,
handle is put near the circumference of the

stone or wheel?

o Watch Video Solution

4.1s a body in circular motion in equilibrium?

o Watch Video Solution



https://dl.doubtnut.com/l/_KK5y5MOHwB2x
https://dl.doubtnut.com/l/_TuTBvuSleLOW

5. A labourer standing near the top of an old

wooden step ladder feels unstable. Why?

° Watch Video Solution

6. Can a body in equilibrium while in motion? If

yes state an example.

o Watch Video Solution



https://dl.doubtnut.com/l/_0K1o7WUHCBi3
https://dl.doubtnut.com/l/_SVCnrgBP0ZYj

7. If no external torque acts on a body will its

angular velocity remain conserved?

° Watch Video Solution

8. The bottom of a ship is made heavy. Why?

° Watch Video Solution

9. Why does a boy lean towards right hand

side while carrying a bag in his left hand?



https://dl.doubtnut.com/l/_LLJg34KIeCue
https://dl.doubtnut.com/l/_5HWQ8OVvYgjV
https://dl.doubtnut.com/l/_XEOTBpxfDqPQ

o Watch Video Solution

10. Some heavy boxes are to be loaded along
with some empty boxes on a cart. Which boxes

should be put on the cart first and why?

o Watch Video Solution

11. About which axis, the moment of inertia of

a body is minimum?

o Watch Video Solution



https://dl.doubtnut.com/l/_XEOTBpxfDqPQ
https://dl.doubtnut.com/l/_jjsTqfCrGaRD
https://dl.doubtnut.com/l/_adlqUUMESWAQ

12. Adisc is recast into a thin walled cylinder of
same radius. Which will have large moment of

inertia?

o Watch Video Solution

13. A cat is able to land on its feet after a fall.

Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_adlqUUMESWAQ
https://dl.doubtnut.com/l/_mNo3N9Ry5d89
https://dl.doubtnut.com/l/_DktIFVR1nLbr
https://dl.doubtnut.com/l/_g2z4eww2Xg5J

14. Give examples where the centre of mass

coincides with the geometrical centre of the

body.

o Watch Video Solution

15. Why spokes are provided in a bicycle

wheel?

o Watch Video Solution



https://dl.doubtnut.com/l/_g2z4eww2Xg5J
https://dl.doubtnut.com/l/_AOufCWhmQ6wg

16. Two boys of the same weight sit at the
opposite ends of a diameter of a rotating
circular table. What happens to the speed of
rotation if they move nearer to axis of

rotation?

o Watch Video Solution

17. What is the power needed to maintain

uniform circular motion?

° Watch Video Solution



https://dl.doubtnut.com/l/_YnnijlXwrbsu
https://dl.doubtnut.com/l/_7tELicVg25Ir

18. A particle moves in a circular path with
decreasing speed. What happens to its

angular momentum?

o Watch Video Solution

19. Why centripetal force cannot do work?

o Watch Video Solution



https://dl.doubtnut.com/l/_7tELicVg25Ir
https://dl.doubtnut.com/l/_0HFOlFcE9pkB
https://dl.doubtnut.com/l/_KYFfnrv9SM7Y

20. Should the centre of mass of a body

necessarily lie inside the body?

° Watch Video Solution

21.Is centre of mass of reality ?

° Watch Video Solution

22. Why in hand driven grinding machine,

handle is put near the circumference of the


https://dl.doubtnut.com/l/_SUD9eCjisXCT
https://dl.doubtnut.com/l/_qYnVgWBTvKbj
https://dl.doubtnut.com/l/_BnBDrpDYKhIC

stone or wheel?

o Watch Video Solution

23.1s a body in circular motion in equilibrium?

o Watch Video Solution

24. A ladders is more likely to slip when a
person is near the top than when he is near

the bottom.


https://dl.doubtnut.com/l/_BnBDrpDYKhIC
https://dl.doubtnut.com/l/_w1tBjn3Xapbe
https://dl.doubtnut.com/l/_4QMQYYMDgEUC

The friction between the ladder and floor

decreases as he climbs up.

° Watch Video Solution

25.Can a body in equilibrium while in motion?

If yes state an example.

o Watch Video Solution

26. If no external torque acts on a body will its

angular velocity remain conserved?


https://dl.doubtnut.com/l/_4QMQYYMDgEUC
https://dl.doubtnut.com/l/_YFbi5mffxe7k
https://dl.doubtnut.com/l/_XbBGDBUt7ZDk

° Watch Video Solution

27. The bottom of a ship is made heavy. Why?

° Watch Video Solution

28. Why does a boy lean towards right hand

side while carrying a bag in his left hand?

o Watch Video Solution



https://dl.doubtnut.com/l/_XbBGDBUt7ZDk
https://dl.doubtnut.com/l/_SAWwmlA32WU3
https://dl.doubtnut.com/l/_bGPNsyIgBUIj

29. Some heavy boxes are to be loaded along
with some empty boxes on a cart. Which boxes

should be put on the cart first and why?

o Watch Video Solution

30. About which axis, the moment of inertia of

a body is minimum?

° Watch Video Solution



https://dl.doubtnut.com/l/_UDjjPldSOXQu
https://dl.doubtnut.com/l/_fTnacLj7Zq6g

31. Adisc is recast into a thin walled cylinder of
same radius. Which will have large moment of

inertia?

o Watch Video Solution

32. A cat is able to land on its feet after a fall.

Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_oG5z9eTlzCYU
https://dl.doubtnut.com/l/_iWFsunBD2Zay

33. Give examples where the centre of mass

coincides with the geometrical centre of the

body.

o Watch Video Solution

34. Why spokes are provided in a bicycle

wheel?

o Watch Video Solution



https://dl.doubtnut.com/l/_iSeZqoRlZw7t
https://dl.doubtnut.com/l/_s1aNdTXVjkL3

35. Two boys of the same weight sit at the
opposite ends of a diameter of a rotating
circular table. What happens to the speed of
rotation if they move nearer to axis of

rotation?

o Watch Video Solution

36. What is the power needed to maintain

uniform circular motion?

° Watch Video Solution



https://dl.doubtnut.com/l/_jstu28O2EUrb
https://dl.doubtnut.com/l/_TC2fjtgI8c1y

37. A particle moves in a circular path with
decreasing speed. What happens to its

angular momentum?

o Watch Video Solution

38. Why centripetal force cannot do work?

o Watch Video Solution



https://dl.doubtnut.com/l/_TC2fjtgI8c1y
https://dl.doubtnut.com/l/_S8pGQofnsap2
https://dl.doubtnut.com/l/_ECxGyI96OCrG

Other Important Questions Answer Numerical

Problems

1. The distance between the centres of carbon
and oxyen atoms in the carbonmonoxid gas
molecule is 1.13A. Locate the centre of amss
of the gas molecule relative to the carbon

atom.

o Watch Video Solution



https://dl.doubtnut.com/l/_U1HpN2H5gwnJ

2. Three blocks of uniform thickness and
masses m,m and 2m placed at three corners of
a triangle having co-ordinates (2.5,1.5),(3.5,1.5)
and (3,3) respectively.

Find the centre of mass of the system.

o Watch Video Solution

3. Two identical particles move towards each
other with velocity 2 v and v respectively. The

velocity of centre of mass is

| & |


https://dl.doubtnut.com/l/_Yz6HB28gDBir
https://dl.doubtnut.com/l/_9GJ2QyUFRPwy

| ¥ Watch Video Solution |

4. Three mass points mims amd mg 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 the

altitude of the triangle passing through m;?

o Watch Video Solution

5. Calculate the moment of inertia of a cylinder

of length 1.5m, radius 0.05m and density


https://dl.doubtnut.com/l/_9GJ2QyUFRPwy
https://dl.doubtnut.com/l/_1DHBoIkJYka9
https://dl.doubtnut.com/l/_wYDTFbZsEirn

8 x 10°kgm ~° about the axis of the cylinder.

o Watch Video Solution

6. A uniform circular disc of mass m is set
rolling on a smooth horizontal table with a
uniform linear velocity v. Find the total K.E., of

the disc.

° Watch Video Solution



https://dl.doubtnut.com/l/_wYDTFbZsEirn
https://dl.doubtnut.com/l/_jMaCpijqwDqQ

7. The diameter of a solid solid disc is 0.5 m
and its mass is 16 kg. What torque will increase
its angular velocity from zero to 120 rotations/

minute in 8 seconds?

o Watch Video Solution

8. Calculate moment of inertia with respect to

rotational axis xx' in following figures a and b.
;
dkg$(0.3)
Massless rod 30 cm .

|h€ " “' :hglin. )
(0, -4)

0em RO em z' 1k
v o0 om 8



https://dl.doubtnut.com/l/_6eUr4VOJYP8i
https://dl.doubtnut.com/l/_ib0xa9pGQplf

° Watch Video Solution

9. Four bodies of masses 5 kg, 2 kg, 3k kg and 4
kg are respectively placed at position (0,0,0),
(2,0,0), (0,3,0) and (-2,-2,0). Calculate the
moment of inertia about x-axis, y-axis and z-

axis.

&2

o Watch Video Solution



https://dl.doubtnut.com/l/_ib0xa9pGQplf
https://dl.doubtnut.com/l/_n0kCQ30r96dJ

10. Adjoining diagram has three disc, inwhcih
each has mass M and radius R. Find the
moment of inertia of this system about axis

XX'.

o View Text Solution



https://dl.doubtnut.com/l/_SdqxhGVW1f2J

11. Two rings have their moemnts of inertia in
the ratio of 4:1 and their diameters are in the

ratio of 4:1. Find the ratio of their masses.

o Watch Video Solution

12. The power out put of an automobile engine
is advertised to be 200 ap at 6000rpm. What is

the corresponding torque?

o Watch Video Solution



https://dl.doubtnut.com/l/_9ZK2lR78C9NJ
https://dl.doubtnut.com/l/_cF17fW6rYcpA
https://dl.doubtnut.com/l/_BR7yDaycE3Ld

13. In the following figure radii 71 and r4 are 10
cm and 20 cm respectively. If the moment of
inertia of the wheel is 1500 kg m?, then

determine its angular acceleration.

SN

ISN
IO'N

o Watch Video Solution



https://dl.doubtnut.com/l/_BR7yDaycE3Ld

14. Find the torque of a corce 71 — 35 — 5k
about the origin which acts on a particle
whose position vector is i+ 5 —k

— n “ A
Given: F' =71 — 35 — 5k

° Watch Video Solution

15. A wheel of mass 8 kg and radius of gyration
25 cm is rotating at 300 rpm what is its

moment of inertia.

° Watch Video Solution



https://dl.doubtnut.com/l/_HExfJePtDX6a
https://dl.doubtnut.com/l/_4dBulrv8ZcHq

16. Calculate the moment of inertia of the
earth about its diameter taking it to be a

sphere of 10 kgand diameter 12800 km

o Watch Video Solution

17. A body of mass 50 g is revolvig about an
axis in a circular path. The distance of the
centre of mass of the body from the axis of
rotation is 50 cm. Find the moment of inertia

of the body.


https://dl.doubtnut.com/l/_4dBulrv8ZcHq
https://dl.doubtnut.com/l/_RmZJ7HnjNHS1
https://dl.doubtnut.com/l/_cOdZyhST9Adg

° Watch Video Solution

18. A thin metal hoop of radius 0.25 m and
mass 2 kg starts from test and rolls down an
inclined plane. If its linear velocity on reachign
the foot of the plane is 2ms !, what is its

rotational K.E. at that instant?

° Watch Video Solution



https://dl.doubtnut.com/l/_cOdZyhST9Adg
https://dl.doubtnut.com/l/_6TticTTlQS9B

19. A torque of 2.0 x 10~ *Nm is applied to
produce an angular acceleration of 4rads ~“ in

a rotating body. What is the moment of inertia

of the body?

o Watch Video Solution

20. The maximum and minimum distances of a
comet from the sun are 1.4 x 10m and
7 x 10"m. If its velocity nearst to the sun is

6 x 10%ms !, what is the velocity in the


https://dl.doubtnut.com/l/_IIK1BCKIJ3mE
https://dl.doubtnut.com/l/_g00JwVtMrdcW

farthest position? Assume that path of the
comet in both the instantaneous positions is

circular.

o Watch Video Solution

21. A rod of length L and mass M is hinged at
point O. A small bullet of mass m ihits the rod
with velocity v as shown in the figure. The
bullet gets embedded in the rod. Calculate the

angular velocity of the system just after the


https://dl.doubtnut.com/l/_g00JwVtMrdcW
https://dl.doubtnut.com/l/_39NuB1YEhNzL

impact?

—

m 1.

o Watch Video Solution

22. A bal tied to a sting takes 4 s to complete
revolution along a horizontal circle. If by

pulling the cord, the radius of the circle is


https://dl.doubtnut.com/l/_39NuB1YEhNzL
https://dl.doubtnut.com/l/_xiCTnPBm897M

reduced to half of the previous value, then
how much time the ball will take in one

revolution.

o Watch Video Solution

23. If angular momentum is conserved in a
system whose moment of inertia is decreased

will its rotational kinetic energy be conserved?

o Watch Video Solution



https://dl.doubtnut.com/l/_xiCTnPBm897M
https://dl.doubtnut.com/l/_oxJtUiJGoDnu

24. A star of mass twice the solar mass and
radius 10° km rotates about its axis with an
angular speed of 10 °rads!. What is the
angular speed of the star when it collapses

(due to inward gravitational) force) to a radius

of 10*km?

o Watch Video Solution

25. A particle performing uniform circular

motion has angular momentum L. What will be


https://dl.doubtnut.com/l/_vjuvClQqQOBP
https://dl.doubtnut.com/l/_Fhn061XBugHS

the new angular momentum, if its angular
frequencey is doubled and its kinetic energy

halved?

o Watch Video Solution

26. 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


https://dl.doubtnut.com/l/_Fhn061XBugHS
https://dl.doubtnut.com/l/_oHAPYSXdlFAI

angular momentum of the cylinder about its

axis ?

° Watch Video Solution

27. 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 ?

| e |


https://dl.doubtnut.com/l/_oHAPYSXdlFAI
https://dl.doubtnut.com/l/_whDiOiJTDWR1

& Watch Video Solution I

28. A rope of negligible mass is wound round a
hollow cylinder of mass 3 kg and radius 40 cm.
What is angular acceleration of the cylinder if
the rope is pulled with a force of 30N? What is
the linear acceleration of the rope? Assume

that there is no slipping.

° Watch Video Solution



https://dl.doubtnut.com/l/_whDiOiJTDWR1
https://dl.doubtnut.com/l/_dODe7sB12DRS

29. Keeping the mass of earth constant, if its
radius is halved then what will be the duration

of the day?

o Watch Video Solution

30. Explain with reason why if ice melts at pole
then moment of inertia of earth increases,
angular velocity w decreases and day night will

be longer?

° Watch Video Solution



https://dl.doubtnut.com/l/_Cx9sOejvSlLB
https://dl.doubtnut.com/l/_tFG7uUltkyEb

31. The distance between the centres of
carbon and oxyen atoms in the
carbonmonoxid gas molecule is 1.13A. Locate
the centre of amss of the gas molecule relative

to the carbon atom.

o Watch Video Solution

32. Three blocks of uniform thickness and
masses m,m and 2m placed at three corners of

a triangle having co-ordinates (2.5,1.5),(3.5,1.5)


https://dl.doubtnut.com/l/_tFG7uUltkyEb
https://dl.doubtnut.com/l/_M1vdgPQmZQKT
https://dl.doubtnut.com/l/_lkqoL5T7CKYm

and (3,3) respectively.

Find the centre of mass of the system.

° Watch Video Solution

33. Two identical particles move towards each
other with velocity 2 v and v respectively. The

velocity of centre of mass is

° Watch Video Solution



https://dl.doubtnut.com/l/_lkqoL5T7CKYm
https://dl.doubtnut.com/l/_b4RTcrzkgJTw

34. Three mass points m;my amd mg 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 the

altitude of the triangle passing through m;?

o Watch Video Solution

35. Calculate the moment of inertia of a

cylinder of length 1.5m, radius 0.05m and


https://dl.doubtnut.com/l/_2QqwsyhFcaHa
https://dl.doubtnut.com/l/_6nycG0Kz53Qt

density 8 x 10°kgm > about the axis of the

cylinder.

° Watch Video Solution

36. A uniform circular disc of mass m is set
rolling on a smooth horizontal table with a
uniform linear velocity v. Find the total K.E., of

the disc.

o Watch Video Solution



https://dl.doubtnut.com/l/_6nycG0Kz53Qt
https://dl.doubtnut.com/l/_iBbBKe2mrO7o

37. The diameter of a solid solid disc is 0.5 m
and its mass is 16 kg. What torque will increase
its angular velocity from zero to 120 rotations/

minute in 8 seconds?

o Watch Video Solution

38. Calculate moment of inertia with respect

to rotational axis xx' in following figures a and


https://dl.doubtnut.com/l/_jovHhbJdj5Ca
https://dl.doubtnut.com/l/_UyrHvNiHHBHg

y

dkge(0, )
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o Watch Video Solution

39. Four bodies of masses 5 kg, 2 kg, 3k kg and
4 kg are respectively placed at position (0,0,0),
(2,0,0), (0,3,0) and (-2,-2,0). Calculate the
moment of inertia about x-axis, y-axis and z-

axis.

Lo


https://dl.doubtnut.com/l/_UyrHvNiHHBHg
https://dl.doubtnut.com/l/_F5T6VuguDX7P

° Watch Video Solution

40. Adjoining diagram has three disc, inwhcih
each has mass M and radius R. Find the

moment of inertia of this system about axis


https://dl.doubtnut.com/l/_F5T6VuguDX7P
https://dl.doubtnut.com/l/_UcPS075bNYbp

XX'.

° Watch Video Solution



https://dl.doubtnut.com/l/_UcPS075bNYbp
https://dl.doubtnut.com/l/_O1KfmeH9cGca

41. Two rings have their moemnts of inertia in
the ratio of 4:1 and their diameters are in the

ratio of 4:1. Find the ratio of their masses.

° Watch Video Solution

42. The power out put of an automobile
engine is advertised to be 200 ap at 6000rpm.

What is the corresponding torque?

° Watch Video Solution



https://dl.doubtnut.com/l/_O1KfmeH9cGca
https://dl.doubtnut.com/l/_fhumFnCB5mMX

43. In the following figure radii 7; and ry are
10 cm and 20 cm respectively. If the moment of
inertia of the wheel is 1500 kg m?, then

determine its angular acceleration.

SN

ISN
IO'N

o Watch Video Solution



https://dl.doubtnut.com/l/_6UhEoJ93plRc

44, Find the torque of a corce 71 — 35 — 5k
about the origin which acts on a particle
whose position vector is i+ 5 —k

— n “ A
Given: F' =71 — 35 — 5k

° Watch Video Solution

45. A wheel of mass 8 kg and radius of
gyration 25 cm is rotating at 300 rpm what is

its moment of inertia.

° Watch Video Solution



https://dl.doubtnut.com/l/_ArwYhlZAF2wX
https://dl.doubtnut.com/l/_c17pny11U0Wg

46. Calculate the moment of inertia of the
earth about its diameter taking it to be a

sphere of 10 kgand diameter 12800 km

o Watch Video Solution

47. A body of mass 50 g is revolvig about an
axis in a circular path. The distance of the
centre of mass of the body from the axis of
rotation is 50 cm. Find the moment of inertia

of the body.


https://dl.doubtnut.com/l/_c17pny11U0Wg
https://dl.doubtnut.com/l/_ZHi15prq6EGi
https://dl.doubtnut.com/l/_otX6BxRCpVYF

° Watch Video Solution

48. A thin metal hoop of radius 0.25 m and
mass 2 kg starts from test and rolls down an
inclined plane. If its linear velocity on reachign
the foot of the plane is 2ms !, what is its

rotational K.E. at that instant?

° Watch Video Solution



https://dl.doubtnut.com/l/_otX6BxRCpVYF
https://dl.doubtnut.com/l/_uplCPKZXpkrf

49. A torque of 2.0 x 10~ *Nm is applied to
produce an angular acceleration of 4rads ~“ in

a rotating body. What is the moment of inertia

of the body?

o Watch Video Solution

50. The maximum and minimum distances of a
comet from the sun are 1.4 x 10m and
7 x 10"m. If its velocity nearst to the sun is

6 x 10%ms !, what is the velocity in the


https://dl.doubtnut.com/l/_ozccBChvZoOO
https://dl.doubtnut.com/l/_zihwl2UsGNpO

farthest position? Assume that path of the
comet in both the instantaneous positions is

circular.

o Watch Video Solution

51. A rod of length L and mass M is hinged at
point O. A small bullet of mass m ihits the rod
with velocity v as shown in the figure. The
bullet gets embedded in the rod. Calculate the

angular velocity of the system just after the


https://dl.doubtnut.com/l/_zihwl2UsGNpO
https://dl.doubtnut.com/l/_9Q04G43EqJfn

impact?

—

m 1.

o Watch Video Solution

52. A bal tied to a sting takes 4 s to complete
revolution along a horizontal circle. If by

pulling the cord, the radius of the circle is


https://dl.doubtnut.com/l/_9Q04G43EqJfn
https://dl.doubtnut.com/l/_AHIGt8ee7T4V

reduced to half of the previous value, then
how much time the ball will take in one

revolution.

o Watch Video Solution

53. If angular momentum is conserved in a
system whose moment of inertia is decreased

will its rotational kinetic energy be conserved?

o Watch Video Solution



https://dl.doubtnut.com/l/_AHIGt8ee7T4V
https://dl.doubtnut.com/l/_OEcsjYTDXj7d

54. A star of mass twice the solar mass and
radius 10° km rotates about its axis with an
angular speed of 10 °rads!. What is the
angular speed of the star when it collapses

(due to inward gravitational) force) to a radius

of 10%km?

o Watch Video Solution

55. A particle performing uniform circular

motion has angular momentum L. What will be


https://dl.doubtnut.com/l/_ptV1d8lcbvew
https://dl.doubtnut.com/l/_tkGUH8cKeftm

the new angular momentum, if its angular
frequencey is doubled and its kinetic energy

halved?

o Watch Video Solution

56. 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


https://dl.doubtnut.com/l/_tkGUH8cKeftm
https://dl.doubtnut.com/l/_ZBczjJri05na

angular momentum of the cylinder about its

axis ?

o Watch Video Solution

57. 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 ?

| |


https://dl.doubtnut.com/l/_ZBczjJri05na
https://dl.doubtnut.com/l/_ALAs8s6mMoyf

& Watch Video Solution I

58. A rope of negligible mass is wound round a
hollow cylinder of mass 3 kg and radius 40 cm.
What is angular acceleration of the cylinder if
the rope is pulled with a force of 30N? What is
the linear acceleration of the rope? Assume

that there is no slipping.

o Watch Video Solution



https://dl.doubtnut.com/l/_ALAs8s6mMoyf
https://dl.doubtnut.com/l/_1IGWdhRFxaeD

59. Keeping the mass of earth constant, if its
radius is halved then what will be the duration

of the day?

o Watch Video Solution

60. Explain with reason why if ice melts at pole
then moment of inertia of earth increases,
angular velocity w decreases and day night will

be longer?

° Watch Video Solution



https://dl.doubtnut.com/l/_qAAWTnv7CZWc
https://dl.doubtnut.com/l/_PX6eqW4IvKy5



https://dl.doubtnut.com/l/_PX6eqW4IvKy5

