
PHYSICS

BOOKS - FULL MARKS PHYSICS (TAMIL

ENGLISH)

MOTION OF SYSTEM OF PARTICLES

AND RIGID BODIES

In Text Solved Examples

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb


1. Two point masses 3 kg and 5 kg are at 4 m

and 8 m from the origin on X-axis. Locate the

position of center of mass of the two point

masses (from the origin and (1) from 3 kg

mass.

Watch Video Solution

2. From a uniform disc of radius R, a small disc

of radius  is cut and removed as shown in
R

2

https://dl.doubtnut.com/l/_6QHb5MaD6ZcJ
https://dl.doubtnut.com/l/_NSRRoNaVATzW


the diagram. Find the center of mass of the

remaining portion of the disc.

Watch Video Solution

3. The positiion vectors of two point masses 10

kg and 5 kg are

respectively. Locate the position of center of

mass.

Watch Video Solution

(3 î + 2ĵ + 4k̂)m and (3 î + 6ĵ + 5k̂)m

https://dl.doubtnut.com/l/_NSRRoNaVATzW
https://dl.doubtnut.com/l/_IcJoTlcHVmk0
https://dl.doubtnut.com/l/_0CPBUmgIoSLe


4. The center of mass is located at position i

EX.5.4. Locate the center of mass of a uniform

rod of mass M and length

Watch Video Solution

5. A man of mass 50 kg is standing at one end

of a boat of mass 300 kg �oating on still water.

He walks towards the other end of the boat

with a constant velocity of  with

respect to a stationary observer on land. What

will be the velocity of the boat, (a) with respect

2ms− 1

https://dl.doubtnut.com/l/_0CPBUmgIoSLe
https://dl.doubtnut.com/l/_zPbXjxq7hTmz


to the stationary observer on land? (b) with

respect to the man walking in the boat? 

[Given: There is friction between the man and

the boat and no friction between the boat and

water.] 

Watch Video Solution

6. A projectile of mass 5 kg, in its course of

motion explodes on its own into two

fragments. One fragment of mass 3 kg falls at

https://dl.doubtnut.com/l/_zPbXjxq7hTmz
https://dl.doubtnut.com/l/_JKk47aBE3O3M


three fourth of the range R of the projectile.

Where will the other fragment fall? .

Watch Video Solution

7. If the force applied is perpendicular to the

handle of the spanner as shown in the

diagram, �nd the (i) torque exerted by the

force about the center of the nut, (ii) direction

of torque and (iii) type of rotation caused by

the torque about the nut. 

https://dl.doubtnut.com/l/_JKk47aBE3O3M
https://dl.doubtnut.com/l/_cHbSomggymic


Watch Video Solution

8. A force of  is is applied at

a point whose position vector is

. Find the torque of force

about the origin.

Watch Video Solution

(2 î + 3ĵ + 5k̂)N

(7 î + 4ĵ − 2k̂)m

9. A crane has an arm length of 20 m inclined

at 30° with the vertical. It carries a container

of mass of 2 ton suspended from the top end

https://dl.doubtnut.com/l/_cHbSomggymic
https://dl.doubtnut.com/l/_L6mHb3dFTYBg
https://dl.doubtnut.com/l/_DAvTlBdiyu94


of the arm. Find the torque produced by the

gravitational force on the container about the

point where the arm is �xed to the crane.

[Given: 1 ton = 1000 kg, neglect the weight of

the arm.   

Watch Video Solution

g − 10ms− 2]

10. Three mutually perpendicular beams AB,

OC, GH are �xed to form a structure which is

�xed to the ground �rmly as shown in the

Figure. One string is tied to the point and its

https://dl.doubtnut.com/l/_DAvTlBdiyu94
https://dl.doubtnut.com/l/_XBwKfZ089Ure


free end D is pulled with a force F. Find the

magnitude and direction of the torque

produced by the force 

(i) about the points D, C, O and B 

(ii) about the axis CD, OC, AB and GH. 

View Text Solution

11. A particle of mass (m) is moving with

constant velocity (v). Show that its angular

https://dl.doubtnut.com/l/_XBwKfZ089Ure
https://dl.doubtnut.com/l/_l8F1FmF3ZppK


momentum about any point renains constant

throughout the motion.

Watch Video Solution

12. Arun and Babu carry a wooden log of mass

28 kg and length 10 m which has almost

uniform thickness. They hold it at 1 m and 2 m

from the ends respectively. Who will bear more

weight of the log? 

Watch Video Solution

[g = 10ms− 2]

https://dl.doubtnut.com/l/_l8F1FmF3ZppK
https://dl.doubtnut.com/l/_iPHwTwhvs0dJ
https://dl.doubtnut.com/l/_WVoPyOP0rxvJ


13. A cyclist while negotiating a circular path

with speed  is found to bend an angle

by  with vertical. What is the radius of the

circular path? (given, .

Watch Video Solution

20ms− 1

30∘

g = 10ms− 2)

14. Find the moment of inertia of a uniform

rod about an axis which is perpendicular to

the rod and touches any one end of the rod.

Watch Video Solution

https://dl.doubtnut.com/l/_WVoPyOP0rxvJ
https://dl.doubtnut.com/l/_7obQoBuzUe9J


15. Find the radius of gyration of a disc of

mass M and radius R rotating about an axis

passing through the center of mass and

perpendicular to the plane of the disc.

Watch Video Solution

16. Find the rotational kinetic energy of a ring

of mass 9 kg and radius 3 m rotating with 240

rpm about an axis passing through its centre

and perependicualr to its plane.

https://dl.doubtnut.com/l/_zogmuFGXxXtk
https://dl.doubtnut.com/l/_RY8hNb6r9kGM


Watch Video Solution

17. Find the moment of incrtia about the

metric center of the given structure made up

of one thin rod connecting two similar solid

spheres as shown in Figure. 

View Text Solution

https://dl.doubtnut.com/l/_RY8hNb6r9kGM
https://dl.doubtnut.com/l/_gFcEZY3D5cLq


18. A disc of mass 500 g and radius 10 cm can

freely rotate about a �xed axis as shown in

�gure. Light and inextensible string is wound

several turns around it and 100 g body is

suspended at its free end. Find the

acceleration of this mass. [Given: The string

makes the disc to rotate and does not slip

over it.  

View Text Solution

g − 10ms− 2]

https://dl.doubtnut.com/l/_N6LXtMM19lwD
https://dl.doubtnut.com/l/_KJMvQCB3JQI3


19. A jester in a circus is standing with his arms

extended on a turntable rotating with angular

velocity c. He brings his arms closer to his

body so that his moment of inertia is reduced

to one third of the original value. Find his new

angular velocity [Given: There is no external

torque on the turn table in the given

situation.]

Watch Video Solution

https://dl.doubtnut.com/l/_KJMvQCB3JQI3


20. Find the rotational kinetic energy of a ring

of mass 9 kg and radius 3 m rotating with 240

rpm about an axis passing through its centre

and perependicualr to its plane.

Watch Video Solution

21. A rolling wheel has velocity of its center of

mass as 5 ms. If its radius is 1.5 m and angular

velocity is  , then check whether it is

in pure rolling or not.

3rad s − 1

https://dl.doubtnut.com/l/_9jgS8OpJNYix
https://dl.doubtnut.com/l/_Ip3ZYR69Q7Ih


Watch Video Solution

22. If a sphere is rolling, the ratio of

translational energy to total kinetic energy is

given by:

Watch Video Solution

23. Four round objects namely a ring, a disc, a

hollow sphere and a solid sphere with same

radius R and made of same material start to

https://dl.doubtnut.com/l/_Ip3ZYR69Q7Ih
https://dl.doubtnut.com/l/_yIUV2rpjWkrP
https://dl.doubtnut.com/l/_udAF5N29AeLN


roll down an inclined plane at the same time.

The object that will reach the bottom third is

Watch Video Solution

24. Three particles each of mass m are placed

at the three corners of an equilateral triangle

of side a. The work done on the system to

increase the sides of the triangle to 2a is:

Watch Video Solution

https://dl.doubtnut.com/l/_udAF5N29AeLN
https://dl.doubtnut.com/l/_UejmISV8tMDv


25. An electron of mass  kg revolves

around a nucleus in a circular orbit of radius

. What is the angular momentum of the

electron? (Velocity of electron is,

Watch Video Solution

9 × 10− 31

0.53Å

v = 2.2 × 106ms− 1).

26. A solid sphere of mass 20 kg and radius

0.25 m rotates about an axis passing through

https://dl.doubtnut.com/l/_xzBgecE6XOwE
https://dl.doubtnut.com/l/_lhgIWBG5VCOh


the center. What is the angular momentum if

the angular velocity is 5 rad/s .

Watch Video Solution

27. A solid cylinder when dropped from a

height of 2 m acquires a velocity while

reaching the ground. If the same cylinder is

rolled down from the top of an inclined plane

to reach the ground with same velocity, what

must be the height of the inclined plane? Also

compute the velocity

https://dl.doubtnut.com/l/_lhgIWBG5VCOh
https://dl.doubtnut.com/l/_0WsY1VyJm43N


Watch Video Solution

28. A small particle of mass on is projected

with an initial velocity v at an angle 8 with x

axis in X-Y plane as shown in Figure. Find the

angular momentum of the particle.

Watch Video Solution

29. From a complete ring of mass M and radius

R, a sector angle is removed. What is the

moment of inertia of the incomplete ring

https://dl.doubtnut.com/l/_0WsY1VyJm43N
https://dl.doubtnut.com/l/_HYACEpxA6e0R
https://dl.doubtnut.com/l/_AjT0DKCA0MnQ


about axis passing through the center of the

ring and perpendicular to the plane of the

ring?

Watch Video Solution

30. A mussless right angled triangle is

spended with its right angle comer. A mass of

100kg is suspended from another comer ll

which subtiends an angle . Find the mass

that should be suspended from other comer

so that (hypolemic) remains horizontal.

53∘

https://dl.doubtnut.com/l/_AjT0DKCA0MnQ
https://dl.doubtnut.com/l/_XdxQKuHNAxQb


Watch Video Solution

31. Energy of 1000 J is spent in increasing the

speed of a �ywheel from 30 rpm to 720ppm,

�nd the moment of inertia of the wheel

Watch Video Solution

32. Consider two cylinders with same radius

and same mass. Let one of the cylinders be

solid and another one be hollow. When

subjected to some torque, which one among

https://dl.doubtnut.com/l/_XdxQKuHNAxQb
https://dl.doubtnut.com/l/_3r9ZkNPFm67A
https://dl.doubtnut.com/l/_4mtR8pIVshUv


them gets more angular acceleration than the

other?

Watch Video Solution

33. A thin horizontal circular dise is rotating

about a vertical axis passing through its

center. An insect goes from A to point B along

its diameter as shown in Figure. Discuss how

the angular speed of the circular disc

changes? 

https://dl.doubtnut.com/l/_4mtR8pIVshUv
https://dl.doubtnut.com/l/_k1P7HrFPnFKK


View Text Solution

34. (I) Relation between rotational kinetic

energy and Angular momentum is   

(II) Rotational work done is   

Which one is correct ?

Watch Video Solution

L2

2I

Fθ

35. Consider a thin uniform circular ring

rolling down in an inclined plane without

slipping. Compute the linear acceleration

https://dl.doubtnut.com/l/_k1P7HrFPnFKK
https://dl.doubtnut.com/l/_hnNLun4ZiDTe
https://dl.doubtnut.com/l/_cU2OnpSYqXKL


Textual Questions Solved Multiple Choice

Questions

along the inclined plane if the angle of

inclination is 45'

Watch Video Solution

1. The centre of mass of a system of particles

does not depend upon

A. position of particles

B. relative distance between particles

https://dl.doubtnut.com/l/_cU2OnpSYqXKL
https://dl.doubtnut.com/l/_Q6nS7buwP7aR


C. masses of particles

D.  force acting on particle

Answer: D

Watch Video Solution

2. A couple produces ________ motion.

A. pure rotation

B. pure translatio

C. rotation and translation

https://dl.doubtnut.com/l/_Q6nS7buwP7aR
https://dl.doubtnut.com/l/_1ktKSXzikHw2


D. 

Answer: A

Watch Video Solution

3. A particle is moving with a contant velocity

along a line parallel to positive X-axis. The

magnitude of its angular momentum with

respect of the origin is

A. zero

https://dl.doubtnut.com/l/_1ktKSXzikHw2
https://dl.doubtnut.com/l/_i7uzxRIf5r7N


B. increasing with

C. decreasing with x

D. remaining constant

Answer: D

Watch Video Solution

4. A rope is wound round a hollow cylinder of

mass 3 kg and radius 40 cm. What is the

angular acceleration of the cylinder if the rope

is pulled with a force of 30 N.

https://dl.doubtnut.com/l/_i7uzxRIf5r7N
https://dl.doubtnut.com/l/_gakHSamgjzav


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.25rads− 1

25rads− 1

5ms− 2

25ms− 1

5. A closed cylindrical container is partially

�lled with water. As the container rotates in a

https://dl.doubtnut.com/l/_gakHSamgjzav
https://dl.doubtnut.com/l/_u8iB8kwMQLoN


horizontal plane about a perpendicular

bisector, its moment of inertia.

A. increases

B. decreases

C. remains constant

D. depends on direction of rotation

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_u8iB8kwMQLoN


6. A rigid body rotates with an angular

momentum L. If its kinetic energy is halved, the

angular momentum becomes,

A. L

B. 

C. 2L

D. 

Answer: D

Watch Video Solution

L/2

L√2

https://dl.doubtnut.com/l/_HxW4P2uNdtJN


7. A particle undergoes uniform circular

motion. The angular momentum of the

particle remain conserved about:

A. the center point of the circle

B. the point on the circumference of the

circle

C. any point inside the circle

D. any point outside the circle

Answer: A

https://dl.doubtnut.com/l/_v3xtljusODJ9


Watch Video Solution

8. When a mass is rotating in a plane about a

�xed point, its angular momentum is directed

along

A. a line perpendicular to the plane of

rotation

B. the line making an angle of  to the

plane of rotation

C. the radius

45∘

https://dl.doubtnut.com/l/_v3xtljusODJ9
https://dl.doubtnut.com/l/_UrLLRx4vs7gJ


D. angent to the path

Answer: A

Watch Video Solution

9. Two discs of same moment of inertia

rotating about their regular axis passing

through centre and perpendicular to the

plane of disc with angular velocities  and .

They are brought in to contanct face to face

ω1 ω2

https://dl.doubtnut.com/l/_UrLLRx4vs7gJ
https://dl.doubtnut.com/l/_H1xpvEEUB80E


coinciding the axis of rotation. The expression

for loss of energy during this process is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

I(ω1 − ω2)21

4

I(ω1 − ω2)2

I(ω1 − ω2)21

8

I(ω1 − ω2)21

2

https://dl.doubtnut.com/l/_H1xpvEEUB80E


10. A disc of moment of inertia la is rotating in

a horizontal plane about its symmetry axis

with constant angular speed co. Another

discinitially at rest of moment of inertia I, is

dropped coaxially on to the rotating disc.

Then, both the discs rotate with same

constant angular speed The loss of kinetic

energy due to friction in this process is,

A. 

B. 

C. 

ω21

2

I 2
b

(Ia + Ib)

ω2
I 2
b

(Ia + Ib)

ω2(Ib − Ia)2

(Ia + Ib)

https://dl.doubtnut.com/l/_6RhYNrq2V0LN


D. 

Answer: A

Watch Video Solution

ω21

2
IbIb

2(Ia + Ib)

11. The ratio of the acceleration for a solid

sphere (mass m and radius R) rolling down an

incline of angle  without slipping and

slipping down the incline without rolling is,

A. 

θ

5: 7

https://dl.doubtnut.com/l/_6RhYNrq2V0LN
https://dl.doubtnut.com/l/_I0lfhj2X42a7


B. 

C. 

D. 

Answer: A

Watch Video Solution

2: 3

2: 5

7: 5

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

hole of diameter R, whose rim passes through

the centre is cut. What is the moment of

https://dl.doubtnut.com/l/_I0lfhj2X42a7
https://dl.doubtnut.com/l/_10NRCiTj9pjM


inertia of the remaining part of the disc about

a perpendicular axis passing through it

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

15MR2 /32

13MR2 /32

11MR2 /32

9MR2 /32

https://dl.doubtnut.com/l/_10NRCiTj9pjM


13. The speed of a solid sphere after rolling

down from rest without sliding on an inclined

plane of vertical height h is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√ gh
4
3

√ gh
10

7

√2gh

√ gh
1

2

https://dl.doubtnut.com/l/_DykQfAl6QJFz


14. The speed of the centre of a wheel rolling

on a horizontal horizontal surface is . A

point on the rim in level with the centre will be

moving at a speed of speed of:

A. zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

v0

va

√vo

2v0

https://dl.doubtnut.com/l/_Fnvy1T4Boy8X


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

without slipping along an inclined plane of

angle . The frictional force:

A. dissipates kinetic energy as heat

B. decreases the rotational motion

C. decreases the rotational and

translational motion

D. converts translational energy into

rotational energy

θ

https://dl.doubtnut.com/l/_Fnvy1T4Boy8X
https://dl.doubtnut.com/l/_yCLKoj6OClKe


Textual Questions Solved Short Answer Questios

Answer: D

Watch Video Solution

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

Watch Video Solution

https://dl.doubtnut.com/l/_yCLKoj6OClKe
https://dl.doubtnut.com/l/_Ca5LTDYvtLQl


2. Find out the center of mass for the given

geometrical structures. 

(a) Equilateral triangle 

(b) Cylinder 

(c) Square

Watch Video Solution

3. De�ne torque and mention its unit.

Watch Video Solution

https://dl.doubtnut.com/l/_psDJdpQCI5NX
https://dl.doubtnut.com/l/_bN1dwOZzsIRB
https://dl.doubtnut.com/l/_jbMSJGOnpZY9


4. What are the conditions in which force can

not produce torque ?

Watch Video Solution

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

day life.

Watch Video Solution

https://dl.doubtnut.com/l/_jbMSJGOnpZY9
https://dl.doubtnut.com/l/_EZ0Zrl0bGIGB


6. What is the relation between torque and

angular momentum?

Watch Video Solution

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

equilibrium of a rigid body.

Watch Video Solution

https://dl.doubtnut.com/l/_uIlH2zy40wpU
https://dl.doubtnut.com/l/_rocfzqvC6XgY


8. How do you distinguish between stable and

unstable equilibrium?

Watch Video Solution

9. De�ne couple.

Watch Video Solution

10. State the principle of moments .

Watch Video Solution

https://dl.doubtnut.com/l/_BuVu1zCdyn3U
https://dl.doubtnut.com/l/_t6CK7a1hsiBI
https://dl.doubtnut.com/l/_74S6yXmyXQEk


11. De�ne centre of gravity.

Watch Video Solution

12. Mention any two physical signi�cance of

moment of inertia.

Watch Video Solution

13. What is the radius of gyration?

https://dl.doubtnut.com/l/_74S6yXmyXQEk
https://dl.doubtnut.com/l/_1sQcQ89FeDYn
https://dl.doubtnut.com/l/_4NE2rGDB1rWw
https://dl.doubtnut.com/l/_hzjhwgNeFow6


Watch Video Solution

14. State conservation of angular momentum.

Watch Video Solution

15. What are the rotational equivalents for the

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

Watch Video Solution

https://dl.doubtnut.com/l/_hzjhwgNeFow6
https://dl.doubtnut.com/l/_c6Nwuyskdjmr
https://dl.doubtnut.com/l/_lDGTsB0N91fR


Textual Questions Solved Long Answer Questios

16. What is the condition for pure rolling ?

Watch Video Solution

17. What is the di�erence between sliding and

slipping ?

Watch Video Solution

https://dl.doubtnut.com/l/_B6hmeD7fvOY7
https://dl.doubtnut.com/l/_51zqUGeMC11q


1. Explain the types of equilibrium with

suitable examples

Watch Video Solution

2. Explain the method to �nd the centre of

gravity of irregularly shaped lamina.

Watch Video Solution

https://dl.doubtnut.com/l/_nmxsLk1CViOS
https://dl.doubtnut.com/l/_zrv2mWEGolZz


3. Explain why a cyclist bends while

negotiating a curve road?

Watch Video Solution

4. Derive the expresssion for moment of

inertia of a rod about its centre and

perpendicular to the rod.

Watch Video Solution

https://dl.doubtnut.com/l/_kFFZY7Zc2SkR
https://dl.doubtnut.com/l/_9RmeHGWNQOhN


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

6. Derive the expression for moment of inerita

of a uniform disc about an axis passing

through the centre and perpendicular to the

plane.

https://dl.doubtnut.com/l/_ZanBSxTVnkvh
https://dl.doubtnut.com/l/_wnk1nXSTBQ2T


Watch Video Solution

7. Discuss conservation of angular momentum

with example.

Watch Video Solution

8. State and prove parallel axis theorem

Watch Video Solution

https://dl.doubtnut.com/l/_wnk1nXSTBQ2T
https://dl.doubtnut.com/l/_Uu8ZOyfryDh7
https://dl.doubtnut.com/l/_2GDgv9oWfq0p


Textual Questions Solved Conceptual Questions

9. State and prove perpendicular axis theorem.

Watch Video Solution

10. Discuss the e�ect of rolling on inclined

plane and derive the expression for the

acceleration.

Watch Video Solution

https://dl.doubtnut.com/l/_josO7nY5wVth
https://dl.doubtnut.com/l/_86qp7kcixyMm
https://dl.doubtnut.com/l/_LN1kA3BzqOaa


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?

Watch Video Solution

2. Why does a porter bend forward while

carrying a sack of rice on his back ?

Watch Video Solution

https://dl.doubtnut.com/l/_LN1kA3BzqOaa
https://dl.doubtnut.com/l/_GvWDD3KB04JA


3. Why is it much easier to balance a meter

scale on your �nger tip than balancing on a

match stick ?

Watch Video Solution

4. Two identical water bottles one empty and

the other �lled with water are allowed to roll

down an inclined plane. Which one of them

reaches the bottom �rst ? Explain your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_8DMA4s5fu0yY
https://dl.doubtnut.com/l/_t3UhZ1vIX2kH


5. Write the relation between angular

momentum and rotational kinetic energy. For

two objects of same angular momentum,

compare the moment of inertia using the

graph.

Watch Video Solution

6. Three identical solid spheres move doen

through three inclined planes A,B and C all

same dimensions. A is without friction B is

https://dl.doubtnut.com/l/_t3UhZ1vIX2kH
https://dl.doubtnut.com/l/_YO1muuiIAfCQ
https://dl.doubtnut.com/l/_YVeBqaQSEPYP


Textual Questions Solved Numerical Problems

undergoing pure rolling and C is rolling with

slipping. Compare the kinetic energies 

and  at the bottom.

Watch Video Solution

EA, EB

EC

7.  Which of the following statement is false?

Watch Video Solution

https://dl.doubtnut.com/l/_YVeBqaQSEPYP
https://dl.doubtnut.com/l/_pgu7XUSUULfw


1. A uniform disc of mass 100 g has a diameter

of 10 cm. Calculate the total energy of the disc

when rolling along a horizontal table with a

velocity of 20 cm . (take the surface of

table as reference).

Watch Video Solution

s− 1

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

uniform speed of  units in the XOYv = 3√2

https://dl.doubtnut.com/l/_J1S7tcGyBWdw
https://dl.doubtnut.com/l/_0lxxn5HRkTQy


plane along the line y = x + 4. Find the

magnitude of angular momentum.

Watch Video Solution

3. A �y wheel rotates with a uniform angular

acceleration. If its angular velocity increases

form  rad/s to  rad/s in 10 seconds.

Find the number of rotations in that period.

Watch Video Solution

20π 40π

https://dl.doubtnut.com/l/_0lxxn5HRkTQy
https://dl.doubtnut.com/l/_DlR2cA0CISOY


4. A uniform rod of mass m and lengh I makes

a constant angle  with an axis of rotation

which passes through one end of therod. Find

the moment of inertia about this axis.

Watch Video Solution

θ

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

respectively start moving towards each other

form rest under mutual attraction. What is the

velocity of their center of mass ?

https://dl.doubtnut.com/l/_3cL8CrPL51ve
https://dl.doubtnut.com/l/_XVmMhjciCEzO


Watch Video Solution

6. Find the moment of inertia of a hydrogen

molecule about an axis passing through its

center of mass and perpendicular to the

interatomic axis. Given : mass of hydrogen

atom  kg and inter atomic

distance is equal to  m.

Watch Video Solution

1.7 × 10− 27

4 × 10− 10

https://dl.doubtnut.com/l/_XVmMhjciCEzO
https://dl.doubtnut.com/l/_xyxtYXEmFBmK


Additional Questions Solved I Multiple Choice

Question

7. The 747 being plane is landing at a speed of

. Before touching the ground, the

wheels are not rotating. How long a skid mark

do the wing wheels leave (assume their mass

is 100 kg which is distributed uniformly, radius

is 0.7 m, and the coe�cient of friction with the

ground is 0.5)?

Watch Video Solution

70ms− 1

https://dl.doubtnut.com/l/_YOM1louRZ4XW


1. The changes produced by the deforming

forces in a rigid body are

A. very large

B. in�nity

C. negligibly small

D. small

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_JAOmPhbCbRRU
https://dl.doubtnut.com/l/_LAfIaP4xmQW1


2. When a rigid body moves all particles that

constitute the body follows

A. same path

B. di�erent path

C. either same or di�erent path

D. circular path

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_LAfIaP4xmQW1


3. For bodies of regular shape and uniform

mass distribution, the center of mass is at

A. the corners

B. inside the objects

C. the point where the diagonals meet

D. the geometric center

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_03iTrD6Y3T7A
https://dl.doubtnut.com/l/_CpORZOWkmkOP


4. For square and rectangular objects center

of mass lies at

A. the point where the diagonals meet

B. at the corners

C. on the center surface

D. any point

Answer: A

Watch Video Solution

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


5. Center of mass may lie

A. within the body

B. outside the body

C. both (a) and (b)

D. only at the centre

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_z7fhI8jGI2Vx


6. The dimension of point mass is

A. positive

B. negative

C. zero

D. in�nity

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_xIhEuxovV6Ha


7. The motion of centre of mass of a system of

two particles is una�ected by their internal

forces

A. irrespective of the actual directions of

the internal forces

B. only if they are along the line joining the

particles

C. only if acts perpendicular to each othe

D. only if acting opposite

https://dl.doubtnut.com/l/_a10wymNqON7y


Answer: A

Watch Video Solution

8. A circular plate of diameter 10 cm is kept in

contact with a square plate of side 10 cm. The

density of the material and the thickness are

same everywhere. The center of mass of the

system will be

A. inside the circular plate

B. inside the square plate

https://dl.doubtnut.com/l/_a10wymNqON7y
https://dl.doubtnut.com/l/_TJgwZuGb8fJp


C. At the point of contact

D. outside the system

Answer: B

Watch Video Solution

9. The centre of mass of a system of particles

does not depend upon

A. masses of particles

B. position of the particles

https://dl.doubtnut.com/l/_TJgwZuGb8fJp
https://dl.doubtnut.com/l/_CcuPwM45fOFt


C. distribution of masses

D. forces acting on the particles

Answer: D

Watch Video Solution

10. The Centre of mass of a solid cone along

the line from the centre of the base to the

vertex is at

A.  th of its height
1

2

https://dl.doubtnut.com/l/_CcuPwM45fOFt
https://dl.doubtnut.com/l/_YGm8HfQUmUcQ


B.  rd of its height

C.  th of its height

D.  th of its height

Answer: D

Watch Video Solution

1

3

1

4

1

5

11. All the particles of a body are situated at a

distance of X from origin. The distance of the

center of mass from the origin is

https://dl.doubtnut.com/l/_YGm8HfQUmUcQ
https://dl.doubtnut.com/l/_OimqWPYuHltJ


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

≥ r

≤ r

= r

> r

12. A free falling body breaks into three parts

of unequal masses. The center of mass of the

https://dl.doubtnut.com/l/_OimqWPYuHltJ
https://dl.doubtnut.com/l/_2ym4rBjxcrPO


three parts taken together shifts horizontally

towards

A. heavier piece

B. lighter piece

C. does not shift horizontally

D. depends on vertical velocity

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_2ym4rBjxcrPO


13. The distance between the centres of

carbon and oxygen atoms in the gas molecule

is . The centre of mass of the molecule

relative to oxygen atom is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.13Å

0.602Å

0.527Å

1.13Å

0.565Å

https://dl.doubtnut.com/l/_Dgj1sYVsE4lp


Watch Video Solution

14. The unit of position vector of center of

mass is

A. kg

B. 

C. m

D. 

Answer: C

Watch Video Solution

kgm2

m2

https://dl.doubtnut.com/l/_Dgj1sYVsE4lp
https://dl.doubtnut.com/l/_l26IJMLySHsf


15. The sum of moments of masses of all the

particles in a system about the center of mass

is

A. minimum

B. maximum

C. zero

D. in�nity

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_l26IJMLySHsf
https://dl.doubtnut.com/l/_MANFZBeFxar7


16. The motion of center of mass depends on

A. external forces acting on it

B. internal forces acting within it

C. both (a) and (b)

D. neither

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_MANFZBeFxar7
https://dl.doubtnut.com/l/_2NIca89uqTzy
https://dl.doubtnut.com/l/_KsQDS6Z1Qne9


17. Two particles P and Q move towards with

each other from rest with the velocities of 1

and  under the mutual force of

attraction. The velocity of centre of mass is

A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

20ms− 1

20ms− 1

20ms− 1

30ms− 1

https://dl.doubtnut.com/l/_KsQDS6Z1Qne9


18. The reduced mass of the system of two

particles of masses 2 m and 4 m will be

A. 2

B. 

C. 

D. 

Answer: D

Watch Video Solution

m
2

3

m
3

2

m
4
3

https://dl.doubtnut.com/l/_KsQDS6Z1Qne9
https://dl.doubtnut.com/l/_zAnOo7S7la82


19. The motion of the center of mass of a

system consists of many particles describes its

A. rotational motion

B. vibratory motion

C. oscillatory motion

D. translator motion

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_sYBlNZWwiznj
https://dl.doubtnut.com/l/_K6uVmuSbnbXK


20. The positon of center of mass can be

written in the vector form as

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∑mi
→
r i

∑mi
→
r

2

i

∑mi
→
r i

M

∑mi
→
r

2

i

M

https://dl.doubtnut.com/l/_K6uVmuSbnbXK


21. The positions of two masses, x1 and x2. The

position of center of mass is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m1m2

m1x1 + m2x2

m1x1 + m2x2

m1x1 + m2x2

m1 + m2

m(x1 + x2)

m1 + m2

https://dl.doubtnut.com/l/_peEkc97z4EIO
https://dl.doubtnut.com/l/_IFiUrIXAYoLe


22. In a two particle system, one particle lies at

origin another one lies at a distance of X. Then

the position of center of mass of these

particles is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

m2X2

m1 + m2

X

2

mX

m1 + m2

m1 + m2

mX

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


23. State the principle of moments .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

m1X2 = m2X1

=
m1

m2

X2

X1

=
m1

m2

X1

X2

= 0
m1X1

m2X2

https://dl.doubtnut.com/l/_IFiUrIXAYoLe
https://dl.doubtnut.com/l/_qZYHfY5HNNLQ


24. In�nitesimal quantity means

A. collective particles

B. extremely small

C. nothing

D. Extremely larger

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_XbLpRT9BG2g6


25. In the absence of external forces the center

of mass will be in a state of

A. rest

B. uniform motion

C. may be at rest or in uniform motion

D. vibration

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ridCCtZJqHYo
https://dl.doubtnut.com/l/_i5z7GgB4su5y


26. The activity of the force to produce

rotational motion in a body is called as

A. angular momentum

B. torque

C. spinning

D. drive force

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_i5z7GgB4su5y


27. The moment of the external applied force

about a point or axis of rotation is known as

A. angular momentum

B. torque

C. spinning

D. drive force

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6vl0ZL35oeep
https://dl.doubtnut.com/l/_9DGJADa9H2Qg


28. Torque is given as

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
r .

→
F

→
r ×

→
F

→
F ×

→
r

rF cos θ

29. The magnitude of torque is

https://dl.doubtnut.com/l/_9DGJADa9H2Qg
https://dl.doubtnut.com/l/_OKGqhYPepS3Z


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

rF sin θ

rF cos θ

rF tan θ

rF

30. The direction of torque acts

A. along 
→
F

https://dl.doubtnut.com/l/_OKGqhYPepS3Z
https://dl.doubtnut.com/l/_hqA8DyeVGqZy


B. along 

C. Perpendicular to 

D. Perpendicular to both 

Answer: D

Watch Video Solution

→
r &

→
F

→
r

→
r and

→
F

31. The unit of torque is

A. Js

B. Nm− 2

https://dl.doubtnut.com/l/_hqA8DyeVGqZy
https://dl.doubtnut.com/l/_6qpoC2jms6ku


C. 

D. 

Answer: C

Watch Video Solution

Nm

Js− 1

32. The direction of torque is found using

A. left hand rule

B. right hand rule

C. palm rule

https://dl.doubtnut.com/l/_6qpoC2jms6ku
https://dl.doubtnut.com/l/_dz6za3NphwdM


D. serew rule

Answer: B

Watch Video Solution

33. If the direction of torque is out of the

paper then the rotation produced by the

torque is

A. clockwise

B. anti-clockwise

https://dl.doubtnut.com/l/_dz6za3NphwdM
https://dl.doubtnut.com/l/_H34QOORTMn83


C. Straight line

D. random direction

Answer: A

Watch Video Solution

34. If the direction of the torque is inward the

paper then the rotation is

A. clockwise

B. anti-clockwise

https://dl.doubtnut.com/l/_H34QOORTMn83
https://dl.doubtnut.com/l/_D10MgHbOv4Ho


C. Straight line

D. random direction

Answer: A

Watch Video Solution

35. If  are parallel or anti-parallel,

then the torque is

A. zero

B. minimum

→
r and

→
F

https://dl.doubtnut.com/l/_D10MgHbOv4Ho
https://dl.doubtnut.com/l/_C3lCuMA01lK8


C. maximum

D. in�nity

Answer: A

Watch Video Solution

36. the maximum possible value of torque is

A. zero

B. in�nity

C. →r +
→
F

https://dl.doubtnut.com/l/_C3lCuMA01lK8
https://dl.doubtnut.com/l/_ilElvfY3HO0k


D. 

Answer: D

Watch Video Solution

rF

37. The relation between torque and angular

acceleration is

A. 

B. 

C. 

→
τ =

I
−−→
∝

−−→
∝ =

→
τ

I

−−→
∝ = I

→
τ

https://dl.doubtnut.com/l/_ilElvfY3HO0k
https://dl.doubtnut.com/l/_HZs9372VzA5w


D. 

Answer: B

Watch Video Solution

→
τ =

−−→
∝
I

38. Angular momentum is ………………….. Vector.

A. 

B. 

C. 

D. 

→
p ×

→
r

→
r ×

→
p

→
r
→
p

→
r .

→
p

https://dl.doubtnut.com/l/_HZs9372VzA5w
https://dl.doubtnut.com/l/_tpgrXEDX5L9x


Answer: B

Watch Video Solution

39. The magnitude of angular momentum is

given by

A. rp

B. 

C. 

D. 

rp sin θ

rp cos θ

rp tan θ

https://dl.doubtnut.com/l/_tpgrXEDX5L9x
https://dl.doubtnut.com/l/_oo0PbL399p8W


Answer: A

Watch Video Solution

40. Angular momentum is associated with

A. rotational motion

B. linear motion

C. both (a) and (b)

D. circular motion only

Answer: C

https://dl.doubtnut.com/l/_oo0PbL399p8W
https://dl.doubtnut.com/l/_phTYfIGXr7RW


Watch Video Solution

41. Angular momentum acts perpendicular to

A. 

B. 

C. both 

D. plane of the paper

Answer: C

Watch Video Solution

→
r

→
p

→
r and

→
p

https://dl.doubtnut.com/l/_phTYfIGXr7RW
https://dl.doubtnut.com/l/_bhp8oBXiJm4w


42. Angular momentum is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

I

ω

τω

Iω

ωI

2

https://dl.doubtnut.com/l/_bhp8oBXiJm4w
https://dl.doubtnut.com/l/_CVn5Aey3ZsWi


43. The rate of change of angular momentum

is

A. Torque

B. angular velocity

C. centripetal force

D. centrifugal force

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_yS6SJ1YQjKUq
https://dl.doubtnut.com/l/_gBF8G9O4EMb8


44. The force acting on a body it is a rest

A. is gravitational force

B. Normal force

C. Both gravitational as well as normal

force

D. No force is acting'

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_gBF8G9O4EMb8


45. The net force acting on a body when it is at

rest is

A. gravtitational force

B. Normal force

C. Sum of gravitational and normal force

D. zero

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Kse559PzE3ih
https://dl.doubtnut.com/l/_iFL9qku7pqME


46. If the net torque acting on the body is

zero, then the body is in

A. translational equilibrium

B. rotational equilibrium

C. both (a) and (b)

D. none

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_iFL9qku7pqME


47. If the net torque acting on the body is

zero, then the body is in

A. translational equilibrium

B. rotational equilibrium

C. mechanical equilibrium

D. none

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_tBp0D3sjLssB
https://dl.doubtnut.com/l/_WRzr2pr7emgG


48. When the net force and net torque acts on

the body is zero then the body is in

A. translational equilibrium

B. rotational equilibrium

C. mechanical equilibrium

D. none

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_WRzr2pr7emgG


49. When the net force and net torque acts on

the body is zero then the body is in

A. satic equilibrium

B. Dynamic equilibrium

C. both (a) and (b)

D. translational equilibrium

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_bz1PwXz0MO0M
https://dl.doubtnut.com/l/_aJy9MtgTz9Cq


50. When two equal and opposite forces

acting on the body at two di�erent points, it

may give

A. net force

B. torque

C. stable equilibrium

D. none

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_aJy9MtgTz9Cq
https://dl.doubtnut.com/l/_KDys6Uc9yR5Z


51. The torque in rotational motion is

analogous to _____in translational motion.

A. linear momentum

B. mass

C. couple

D. force

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_KDys6Uc9yR5Z


52. Which of the following example does not

constitute a couple?

A. steering a car

B. turning a pen cap

C. ball rolls on the �oor

D. closing the door

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_2B6sw2pdJIh6
https://dl.doubtnut.com/l/_GlpeE22DkKRE


53. If the linear momentum and angular

momentum are zero, then the object is said to

be in

A. stable equilibrium

B. unstable equilibrium

C. neutral equilibrium

D. all the above

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_GlpeE22DkKRE
https://dl.doubtnut.com/l/_EMvtQdCk4qnu


54. When the body is disturbed, the potential

energy remains same, then the body is in

A. stable equilibrium

B. unstable equilibrium

C. neutral equilibrium

D. all the above

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_EMvtQdCk4qnu


55. The point where the entire weight of the

body acts is called as

A. center of mass

B. center of gravity

C. both (a) and (b)

D. pivot

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_0NCh8r73vYVn
https://dl.doubtnut.com/l/_nb68kAWaOIbP


56. The forces acting on a cyclist negotiating a

circular level road is/are

A. gravitational forc

B. centrifugal force

C. frictional force

D. all the above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_nb68kAWaOIbP


57. While negotiating a circular level road a

cyclist has to bend by an angle from vertical to

stay in an equilibrium is

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

tan θ =
rg

r2

θ = tan− 1( )
v2

rg

θ = sin( )
rg

r2

https://dl.doubtnut.com/l/_UgxYJ7q5Oiz1


58. Moment of inertia for point mass is

A. 

B. 

C. 

D. zero

Answer: C

Watch Video Solution

m2r

rw2

mr2

https://dl.doubtnut.com/l/_29Kjag5S8V7c


59. Moment of inertia for bulk object

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

rm2

rw2

mir
2
i

∑mir
2
i

https://dl.doubtnut.com/l/_VaClK2metTn8


60. For rotational motion, moment of inertia is

a measure of

A. translational inertia

B. mass

C. rotational inertia

D. invariable quantity

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_mmAPgJHSN4Js
https://dl.doubtnut.com/l/_U2Nt7f9EQeMF


61. Unit of moment of inertia

A. kgm

B. 

C. 

D. 

Answer: C

Watch Video Solution

mkg− 2

kgm2

kgm− 1

https://dl.doubtnut.com/l/_U2Nt7f9EQeMF


62. The dimensional formula for moment of

inertia…………..

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

[ML− 2]

[M 2L− 1]

[M − 2]

[ML2]

https://dl.doubtnut.com/l/_KXhdAvM17mTe
https://dl.doubtnut.com/l/_wSJ6cV3qwTV6


63. Moment of inertia of a body is a

A. variable quantity

B. invariable quantity

C. constant quantity

D. measure of torque

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_wSJ6cV3qwTV6


64. Moment of inertia of a thin uniform rod

about an axis passing through the center of

mass and perpendicular to the length is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Ml2
1

3

ml2
1

12

M(l2 + b2)
1

2

Ml2

https://dl.doubtnut.com/l/_fyhe6cZah244


65. The moment of inertia of a Thin rod about

and axis passing through the centre and

perpendicular to the length is ________.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Ml2
1

3

ml2
1

12

M(l2 + b2)
1

2

Ml2

https://dl.doubtnut.com/l/_ne78arOEEJqz


66. Moment of inertia of a thin uniform

rectangular sheet about an axis passing

through the center of mass and perpendicular

to the plane of the sheet is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Ml2
1

3

ml2
1

12

M(l2 + b2)
1

2

Ml2

https://dl.doubtnut.com/l/_ZfX63mdVL1w0


67. Moment of inertia of a thin uniform ring

about an axis passing through the center of

gravity and perpendicular to the plane is

A. 

B. 

C. 

D. 

Answer: A

MR2

2MR2

MR21

2

MR23

2

https://dl.doubtnut.com/l/_ZfX63mdVL1w0
https://dl.doubtnut.com/l/_7Hhj6g65Pxmu


Watch Video Solution

68. Moment of inertia of a thin uniform disc

about an axis passing through the center lying

on the plane (along diameter is)

A. 

B. 

C. 

D. 

Answer: C

MR2

2MR2

MR21

2

MR23

2

https://dl.doubtnut.com/l/_7Hhj6g65Pxmu
https://dl.doubtnut.com/l/_X1X7bnA3Qco0


Watch Video Solution

69. Derive the expression for moment of

inerita of a uniform disc about an axis passing

through the centre and perpendicular to the

plane.

A. 

B. 

C. 

D. 

MR2

2MR2

MR21

2

MR22

3

https://dl.doubtnut.com/l/_X1X7bnA3Qco0
https://dl.doubtnut.com/l/_9tnftN3x0Zdd


Answer: C

Watch Video Solution

70. Moment of inertia of a thin uniform disc

about an axis passing through the center lying

on the plane (along diameter is)

A. 

B. 

C. 

D. 

MR2

MR21

2

MR23

2

MR21

4

https://dl.doubtnut.com/l/_9tnftN3x0Zdd
https://dl.doubtnut.com/l/_WVQTBnxUZdRc


Answer: D

Watch Video Solution

71. Moment of inertia of a thin uniform hollow

cylinder about an axis of the cylinder is

A. 

B. 

C. 

D. 

MR2

MR21

2

MR23

2

MR21

4

https://dl.doubtnut.com/l/_WVQTBnxUZdRc
https://dl.doubtnut.com/l/_m6CIQDIWeMLI


Answer: A

Watch Video Solution

72. Moment of inertia of a uniform hollow

cylinder about an axis passing perpendicular

to the length and passing through the center

is

A. 

B. 

C. 

MR2

M( + )
R2

2
l2

12

MR21

2

https://dl.doubtnut.com/l/_m6CIQDIWeMLI
https://dl.doubtnut.com/l/_xl6CQdgfV3Si


D. 

Answer: B

Watch Video Solution

M( + )
R2

4
l2

12

73. Moment of inertia of a uniform solid

cylinder about an axis passing through the

center and along the axis of the cylinder is

A. 

B. 

MR2

M( + )
R2

2
l2

12

https://dl.doubtnut.com/l/_xl6CQdgfV3Si
https://dl.doubtnut.com/l/_x1wi0u0vcrGQ


C. 

D. 

Answer: C

Watch Video Solution

MR21

2

M( + )
R2

4
l2

12

74. Moment of inertia of a uniform solid

cylinder about as axis passing perpendicular

to the length and passing through the center

is

https://dl.doubtnut.com/l/_x1wi0u0vcrGQ
https://dl.doubtnut.com/l/_ptlTQixZRRbu


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

MR2

M( + )
R2

2
l2

12

MR21

2

M( + )
R2

4
l2

12

75. Moment of inertia of a thin hollow sphere

about an axis passing through the center

along its diameter is

https://dl.doubtnut.com/l/_ptlTQixZRRbu
https://dl.doubtnut.com/l/_fFWa413ZFL4B


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

MR22

3

MR25

3

MR27
5

MR22

5

76. Moment of inertia of a thin hollow sphere

about an axis passing through the edge along

its tangent is

https://dl.doubtnut.com/l/_fFWa413ZFL4B
https://dl.doubtnut.com/l/_VxCfqTFCu7Da


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

MR22

3

MR25

3

MR27
5

MR22

3

77. Moment of inertia of a uniform solid

sphere about an axis passing through the

center along its diameter is

https://dl.doubtnut.com/l/_VxCfqTFCu7Da
https://dl.doubtnut.com/l/_nJBD5PJbhOqf


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

MR22

3

MR25

3

MR27
5

MR22

5

78. Moment of inertia of a uniform solid

sphere about an axis passing through the

edge along its tangents is

https://dl.doubtnut.com/l/_nJBD5PJbhOqf
https://dl.doubtnut.com/l/_FIgHVQXvvbSs


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

MR22

3

MR25

3

MR27
5

MR22

3

79. The ratio of  of a thin uniform ring

about an axis passing through the center and

perpendicular to the plane is

K2 /R2

https://dl.doubtnut.com/l/_FIgHVQXvvbSs
https://dl.doubtnut.com/l/_wnsPgaHEyhLM


A. 1

B. 2

C. 

D. 

Answer: A

Watch Video Solution

1

2

3

2

80. The ratio of  of a thin uniform ring

about an axis passing through the center and

perpendicular to the plane is

K2 /R2

https://dl.doubtnut.com/l/_wnsPgaHEyhLM
https://dl.doubtnut.com/l/_UeRAVwSrE5NJ


A. 1

B. 2

C. 

D. 

Answer: C

Watch Video Solution

1

2

3

2

81. When no extemal torque acts on the body,

the net angular momentum of a rotating body

https://dl.doubtnut.com/l/_UeRAVwSrE5NJ
https://dl.doubtnut.com/l/_3m6OqP9Irfgv


A. increases

B. decreases

C. increases or decreases

D. remains constant

Answer: D

Watch Video Solution

82. Moment of inertia of a body is

proportional to

https://dl.doubtnut.com/l/_3m6OqP9Irfgv
https://dl.doubtnut.com/l/_tOED5QHUE0sN


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ω

1

ω

ω2

1

ω2

83. When the hands are brought closer to the

body, the angular velocity of the ice dancer

https://dl.doubtnut.com/l/_tOED5QHUE0sN
https://dl.doubtnut.com/l/_MMB1o2NXSi13


A. decreases

B. inreases

C. constant

D. may decreases or increases

Answer: B

Watch Video Solution

84. When the hands are stretched out from

the body, the moment of inertia of the ice

dancer

https://dl.doubtnut.com/l/_MMB1o2NXSi13
https://dl.doubtnut.com/l/_HLxCXuMmpRPG


A. decreases

B. inreases

C. constant

D. may decreases or increases

Answer: B

Watch Video Solution

85. The work done by the torque is

A. F.ds

https://dl.doubtnut.com/l/_HLxCXuMmpRPG
https://dl.doubtnut.com/l/_j0vbYLb0YZmc


B. 

C. 

D. 

Answer: C

Watch Video Solution

F . dθ

τdθ

r. dθ

86. Rotational Kinetic energy of a body is

A. 

B. 

mr21

2

Iω21

2

https://dl.doubtnut.com/l/_j0vbYLb0YZmc
https://dl.doubtnut.com/l/_1GzMqtQf4PrE


C. 

D. 

Answer: B

Watch Video Solution

Iv21

2

mω21

2

87. Rotational kinetic energy is given by

A. 

B. 

C. 

mr21

2

Iv21

2

L2

2I

https://dl.doubtnut.com/l/_1GzMqtQf4PrE
https://dl.doubtnut.com/l/_9CmFPKimougQ


D. 

Answer: C

Watch Video Solution

2I

L2

88. If E is a rotational kinetic energy then

angular momentum is

A. 

B. 

C. 

√2IE

E2

2I

2I

E2

https://dl.doubtnut.com/l/_9CmFPKimougQ
https://dl.doubtnut.com/l/_TkqpzUrt5uoe


D. 

Answer: A

Watch Video Solution

E

I 2ω2

89. The product of torque acting on a body

and angular velocity is

A. Energy

B. power

C. workdone

https://dl.doubtnut.com/l/_TkqpzUrt5uoe
https://dl.doubtnut.com/l/_kZfCgzamvQ1C


D. kinetic energy

Answer: B

Watch Video Solution

90. The work done per unit time in rotational

motion is given by

A. 

B. 

C. 

→
F . v

dθ

dt

τω

https://dl.doubtnut.com/l/_kZfCgzamvQ1C
https://dl.doubtnut.com/l/_bK0YPuDhrgCL


D. 

Answer: C

Watch Video Solution

Iω

91. While rolling, the path of center of mass of

an object is

A. straight line

B. parabola

C. hyperbola

https://dl.doubtnut.com/l/_bK0YPuDhrgCL
https://dl.doubtnut.com/l/_5ACq3g9TdzmM


D. circle

Answer: A

Watch Video Solution

92. In pure rolling, the velocity of the point of

the rolling object which comes in contact with

the surface line

A. maximum

B. minimum

https://dl.doubtnut.com/l/_5ACq3g9TdzmM
https://dl.doubtnut.com/l/_wq9hybdqT2cU


C. zero

D. 

Answer: B

Watch Video Solution

2VCM

93. In pure rolling velocity of center of mass is

equal to

A. zero

B. Rω

https://dl.doubtnut.com/l/_wq9hybdqT2cU
https://dl.doubtnut.com/l/_diuiINVimVyc


C. 

D. 

Answer: B

Watch Video Solution

ω

R

R

ω

94. In pure rolling, rotational velocity of points

at its edges is equal to

A. 

B. velocity of centre of mass

Rω

https://dl.doubtnut.com/l/_diuiINVimVyc
https://dl.doubtnut.com/l/_fn9UvKHw4stJ


C. translational velocity

D. all the above

Answer: A

Watch Video Solution

95. Sliding of the object occurs when

A. 

B. 

C. 

Vtrans < Vrot

Vtrans = Vrot

Vtrans > Vrot

https://dl.doubtnut.com/l/_fn9UvKHw4stJ
https://dl.doubtnut.com/l/_U0i6eCv7qfY8


D. 

Answer: C

Watch Video Solution

Vtrans = 0

96. Sliding of the object occurs while

A. 

B. 

C. 

D. 

Vtrans = Vrot

VCM = Vω

VCM < Rω

VCM > Rω

https://dl.doubtnut.com/l/_U0i6eCv7qfY8
https://dl.doubtnut.com/l/_zW7dcCh7QsJd


Answer: D

Watch Video Solution

97. Sliding of the object occurs when

A. 

B. 

C. 

D. 

Answer: A

Vtrans < Vrot

Vtrans = Vrot

Vtrans > Vrot

Vtrans = 0

https://dl.doubtnut.com/l/_zW7dcCh7QsJd
https://dl.doubtnut.com/l/_t00NnGETPJSl


Watch Video Solution

98. Sliding of the object occurs when

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Vtrans = Vrot

VCM = Vω

VCM < Rω

VCM > Rω

https://dl.doubtnut.com/l/_t00NnGETPJSl
https://dl.doubtnut.com/l/_5BNThuLTtTec


99. In sliding, the resultant velocity of a point

of contact acts along

A. forward direction

B. backward direction

C. either (a) or (b)

D. tangential direction

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_5BNThuLTtTec
https://dl.doubtnut.com/l/_OSIkYCZLRMci
https://dl.doubtnut.com/l/_i87kysp5ZqcT


100. In slipping, the resultant velocity of a

point of contact acts along

A. forward direction

B. backward direction

C. either (a) or (b)

D. tangential direction

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_i87kysp5ZqcT
https://dl.doubtnut.com/l/_ZJhJH0LFopWV


101. When a solid sphere is undergoing pure

rolling, the ratio of translational kinetic energy

to rotational kinetic energy is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2: 5

5: 2

1: 5

5: 1

https://dl.doubtnut.com/l/_ZJhJH0LFopWV
https://dl.doubtnut.com/l/_0x4YWMKBH67C


102. Time taken by the rolling object in

inclined plane to reach its bottom is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution


⎷

1 + k2

R2

g sin2 θ


⎷

2gh

1 + k2

R2


⎷

2h(1 + )k2

R2

g sin2 θ


⎷

2h(1 + )R2

k2

g sin2 θ

https://dl.doubtnut.com/l/_0x4YWMKBH67C


103. The velocity of the rolling object on

inclined plane at the bottom of inclined plane

is

A. 

B. 

C. 

D. 

Answer: B


⎷

1 + k2

R2

g sin2 θ


⎷

2gh

1 + k2

R2


⎷

2h(1 + )k2

R2

g sin2 θ


⎷

2h(1 + )R2

k2

g sin2 θ

https://dl.doubtnut.com/l/_0x4YWMKBH67C
https://dl.doubtnut.com/l/_BzXGgyy0vFY0


Watch Video Solution

104. Moment of inertia of an annular disc

about an axis passing through the centre and

perpendicula to the plane of disc is

A. 

B. 

C. 

D. 

Answer: A

(R2
1 + R2

2)
M

2

(R2
1 − R2

2)
M

2

(R2
1 + R2

2)
2

M

(R2
1 − R2

2)
2

M

https://dl.doubtnut.com/l/_BzXGgyy0vFY0
https://dl.doubtnut.com/l/_khAsTxYnh2F3


Watch Video Solution

105. Moment of inertia of a thin uniform rod

about an axis passing through the center of

mass and perpendicular to the length is

A. 

B. 

C. 

D. 

Answer: A

Ma2

6

Ma21

3

Ma

6

Ma2

12

https://dl.doubtnut.com/l/_khAsTxYnh2F3
https://dl.doubtnut.com/l/_elM1DCsu8QGv


Watch Video Solution

106. Moment of inertia of a thin uniform

rectangular sheet about an axis passing

through the center of mass and perpendicular

to the plane of the sheet is

A. 

B. 

C. 

D. 

Ml2

12

Ma2

12

Mb2

12

Ml2

6

https://dl.doubtnut.com/l/_elM1DCsu8QGv
https://dl.doubtnut.com/l/_EGN3YyPtApVw


Answer: C

Watch Video Solution

107. Rotational kinetic energy can be

calculated by using

A. 

B. 

C. 

D. all the above

Iω21

2

L2

2I

Lω
1

2

https://dl.doubtnut.com/l/_EGN3YyPtApVw
https://dl.doubtnut.com/l/_SJbifiYEqqII


Answer: A

Watch Video Solution

108. The radius of gyration of a solid sphere of

radius about a certain axis is r. The distance of

that axis from the centre of the sphere is

A. 

B. 

C. 

D. 

r
2

5

√ r
2

5

√0.6r

√ r
5

3

https://dl.doubtnut.com/l/_SJbifiYEqqII
https://dl.doubtnut.com/l/_jhTcg7so3yvd


Answer: C

Watch Video Solution

109. A wheel is rotating with angular velocity 2

rad/s. It is subjected to a uniform angular

acceleration 2 rad/s2 then the angular velocity

after 10s is

A. 12 rad/s

B. 20 rad/s

C. 22 rad/s

https://dl.doubtnut.com/l/_jhTcg7so3yvd
https://dl.doubtnut.com/l/_ftANa1X38HRU


D. 120 rad/s

Answer: C

Watch Video Solution

110. Two rotating bodies A and B of masses

mand 2m with moments of inertia

 have equal kinetic

energy of rotation. If  be their

angular momenta respectively, then

A. 

IA and IB(IB > IA)

LA and LB

LB > LA

https://dl.doubtnut.com/l/_ftANa1X38HRU
https://dl.doubtnut.com/l/_QDe7fBfhlzWa


B. 

C. 

D. 

Answer: A

Watch Video Solution

LA > LB

LA =
LB

2

LA = 2LB

111. three identical particles lie in x y plane. The

(x, y) coordinates of their positions are (3, 2),

(1.1) and (5.3), respectively. The (x, y)

coordinates of the centre of mass are

https://dl.doubtnut.com/l/_QDe7fBfhlzWa
https://dl.doubtnut.com/l/_BOkbrHgWoKIm


A. (1,2)

B. (a,b)

C. (3,2)

D. (2,1)

Answer: C

Watch Video Solution

112. A solid cylinder of mass 3 kg and radius 10

cm is rotating about its axis with a frequency

https://dl.doubtnut.com/l/_BOkbrHgWoKIm
https://dl.doubtnut.com/l/_8wyxwIajcuBl


. The rotational kinetic energy of the

cylinder

A. 

B. 

C. 

D. 3J

Answer: B

Watch Video Solution

20/π

10πJ

12J

J
6 × 102

π

https://dl.doubtnut.com/l/_8wyxwIajcuBl


113. A circular dise in rolling down in an

inclined plane without slipping. The

percentage of rotational energy in its total

energy is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

66.61 %

33.33 %

22.22 %

50 %

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


Watch Video Solution

114. A sphere rolls down in an inclined plane

without slipping. The percentage of

translational energy in its total energy is

A. 

B. 

C. 

D. 

Answer: C

29.6 %

33.4 %

71.4 %

50 %

https://dl.doubtnut.com/l/_BAKkpuEyYJzd
https://dl.doubtnut.com/l/_PUm1GMhGnX6Y


Watch Video Solution

115. Two blocks of masses 10 kg and 4 kg are

connected by a spring of negligible mass and

placed on a frictionless horizontal surface. An

impulse gives a velocity of 14 m's to the

heavier block in the direction of the lighter

block. The velocity of the center of mass is

A. 30 m/s

B. 20 m/s

C. 10 m/s

https://dl.doubtnut.com/l/_PUm1GMhGnX6Y
https://dl.doubtnut.com/l/_m6orA04gtx73


D. 5 m/s

Answer: C

Watch Video Solution

116. A mass is whirled in a circular path with

constant angular velocity and its angular

momentum is L. If the string is now halved

keeping the angular velocity the same, the

angular momentum is

A. 
L

4

https://dl.doubtnut.com/l/_m6orA04gtx73
https://dl.doubtnut.com/l/_2tizUAAZJ3Qs


B. 

C. L

D. 2L

Answer: A

Watch Video Solution

L

2

117. The moment of inertia of a thin uniform

ring of mass 1 kg and radius 20 cm rotating

about the axis passing through the center and

perpendicular to the plane of the ring is

https://dl.doubtnut.com/l/_2tizUAAZJ3Qs
https://dl.doubtnut.com/l/_NONBNlKZhwDI


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4 × 10− 2kgm2

1 × 10− 2kgm2

20 × 10− 2kgm2

10 × 10− 2kgm2

118. A solid sphere is rolling down in the

inclined plane, from rest without slipping. The

angle of inclination with horizontal is . The30∘

https://dl.doubtnut.com/l/_NONBNlKZhwDI
https://dl.doubtnut.com/l/_B7Uqo7qYPrsX


linear acceleration of the sphere is___ (Assume

)

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

g = 10ms− 2

28ms− 2

3.9ms− 2

ms− 225

7

ms− 21

20

https://dl.doubtnut.com/l/_B7Uqo7qYPrsX


119. An electron is revolving in an orbit of

radius  with a speed of . The

angular momentum of the electron is

.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2Å 4 × 105m/s

[Me9 = × 10− 31kg]

2 × 10− 35kgm2s− 1

72 × 10− 36kgm2s− 1

7.2 × 10− 34kgm2s− 1

0.72 × 10− 37kgm2s− 1

https://dl.doubtnut.com/l/_xUK7lvvFeKdY


Watch Video Solution

120. A raw egg and hard boiled egg are made

to spin on a table with the same angular

speed about the same axis. The ratio of the

time taken by the eggs to stop is

A. 

B. 

C. 

D. none of these

= 1

< 1

> 1

https://dl.doubtnut.com/l/_xUK7lvvFeKdY
https://dl.doubtnut.com/l/_gK3q9dzDM431


Additional Questions Solved I Short Answer

Questions 1 Mark

Answer: D

Watch Video Solution

1. What is rigid body ?

Watch Video Solution

https://dl.doubtnut.com/l/_gK3q9dzDM431
https://dl.doubtnut.com/l/_34MAvWuKeVSg


2. When an object will have procession? Give

one example

Watch Video Solution

3. De�ne angular momentum. Give an

expression for it.

Watch Video Solution

https://dl.doubtnut.com/l/_Tgn53dAzkCek
https://dl.doubtnut.com/l/_cuM6OpDKSlje


4. When an angular momentum of the object

will be zero?

Watch Video Solution

5. When an object be in mechanical

equilibrium?

Watch Video Solution

https://dl.doubtnut.com/l/_U9N4YmNsGjT4
https://dl.doubtnut.com/l/_fNk8rbpW32Z9


6. Obtain an expression for the power

delivered by torque.

Watch Video Solution

7. A boy sits near the edge of revolving circular

dise 

(i) What will be the change in the motion of a

disc? 

(ii) If the boy starts moving from edge to the

center of the disc, what will happen?

https://dl.doubtnut.com/l/_Tx4LmwkhDYfW
https://dl.doubtnut.com/l/_YZv4qWUOANTj


Watch Video Solution

8. Are moment of inertia and radius of

gyration of a body constant quantities?

Watch Video Solution

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

Which principle of physics is being used?

Explain

Watch Video Solution

https://dl.doubtnut.com/l/_YZv4qWUOANTj
https://dl.doubtnut.com/l/_wA7pKkNHszav
https://dl.doubtnut.com/l/_ibo3GO1VIDFP


10. About which axis a uniform cube will have

minimum moment of inertia?

Watch Video Solution

11. Explain the principle of moments of

rotational equilibrium? Hence de�ne

mechanical advantage?

Watch Video Solution

https://dl.doubtnut.com/l/_n66Y71cIu5cb
https://dl.doubtnut.com/l/_eSrJN5vwALx8


12. Write down the moment of inertia of a disc

of radius R and mass m about an axis in its

plane at a distance R/2 from its centre.

Watch Video Solution

13. Can the couple acting on a rigid body

produce translatory motion?

Watch Video Solution

https://dl.doubtnut.com/l/_UkFwIxqiVHmD
https://dl.doubtnut.com/l/_mNDMPNxTP07n


14. Which component of linear momentum

does not contribute to angular momentum ?

Watch Video Solution

15. A system is in stable equilibrium. What can

we say about its potential energy?

Watch Video Solution

16. Is radius of gyration a constant quantity?

https://dl.doubtnut.com/l/_dRvWkk9aCWfZ
https://dl.doubtnut.com/l/_4xN09hP6opTp
https://dl.doubtnut.com/l/_tkAyDAbDz4qu


Watch Video Solution

17. Two solid spheres of the same mass are

made of metals of di�erent densities. Which of

them has a large moment of inertia about the

diameter?

Watch Video Solution

18. The moment of inertia of two rotating

bodies A and B are  and1A and IB(IA > IB

https://dl.doubtnut.com/l/_tkAyDAbDz4qu
https://dl.doubtnut.com/l/_g0WHGOkJcY2G
https://dl.doubtnut.com/l/_hvXQHVAUnwMh


their angular moments are equal. Which one

has a greater kinetic energy?

Watch Video Solution

19. A particle moves in a circular path with

decreasing speed. What happens to its

angular momentum?

Watch Video Solution

https://dl.doubtnut.com/l/_hvXQHVAUnwMh
https://dl.doubtnut.com/l/_8VElmpFC2G4o


20. What is the value of instantaneous speed

of the point of contact during pure rolling?

Watch Video Solution

21. Which physical quantity is conserved when

a planet revolves around the sun?

Watch Video Solution

https://dl.doubtnut.com/l/_JeZHZAm60Tmx
https://dl.doubtnut.com/l/_NynwtkbPOE54


22. What is the value of torque on the planet

due to the gravitational force of sun?

Watch Video Solution

23. If no external torque acts on a body, will its

angular velocity be constant?

Watch Video Solution

https://dl.doubtnut.com/l/_nsb6HkdWflfC
https://dl.doubtnut.com/l/_N4nSofoLHOoY


24. Why there are two propellers in a

helicopter?

Watch Video Solution

25. 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),

Watch Video Solution

https://dl.doubtnut.com/l/_gwAZaJpyZ7nJ
https://dl.doubtnut.com/l/_b5kKNRUzpv4U


Additional Questions Solved Iii Short Answer

Questions 2 Marks

1. State the factors on which the moment of

inertia of a body depends.

Watch Video Solution

2. On what factors does radius of gyration of

body depend?

Watch Video Solution

https://dl.doubtnut.com/l/_b5kKNRUzpv4U
https://dl.doubtnut.com/l/_OcyJjizwhlJ2
https://dl.doubtnut.com/l/_Ob7y7yWquSAU


3. Why the speed of whirl wind in a Tornado is

alarmingly high?

Watch Video Solution

4. Can a body be in equilibrium while in

motion? If yes, give an example.

Watch Video Solution

https://dl.doubtnut.com/l/_Ob7y7yWquSAU
https://dl.doubtnut.com/l/_BiX9V4ofGexD
https://dl.doubtnut.com/l/_UzEYjPSkTNOI


5. If the object is at rest and no external force

is applied on the object, the static friction

acting on the object is

Watch Video Solution

6. If Earth contracts to half of its present

radius what would be the length of the day at

equator?

Watch Video Solution

https://dl.doubtnut.com/l/_6WMgVWjIGQRt
https://dl.doubtnut.com/l/_nRt34hI9cd6O
https://dl.doubtnut.com/l/_LodDFIW3ug7N


7. An internal force cannot change the state of

motion of centre of mass of a body. How does

the internal force of the brakes bring a vehicle

to rest?

Watch Video Solution

8. When does a rigid body said to be in

equilibrium? State the necessary condition for

a body to be in equilibrium.

Watch Video Solution

https://dl.doubtnut.com/l/_LodDFIW3ug7N
https://dl.doubtnut.com/l/_hA9syHgafxJ0


9. How will you distinguish between a hard

boiled egg and a raw egg by spinning it on a

table top?

Watch Video Solution

10. Equal torques are applied on a cylinder and

a sphere. Both have same mass and radius

rotates about its axis and sphere rotates

about one of its diameter. Which will rotates

acquire greater speed and why?

https://dl.doubtnut.com/l/_peNmgEhwAcqT
https://dl.doubtnut.com/l/_UFrrvHUyVXS8


Watch Video Solution

11. In which condition a body lying in

gravitational �eld is in stable equilibrium?

Watch Video Solution

12. Mention any two physical signi�cance of

moment of inertia.

Watch Video Solution

https://dl.doubtnut.com/l/_UFrrvHUyVXS8
https://dl.doubtnut.com/l/_LSSju5U6AKIf
https://dl.doubtnut.com/l/_ocWSRa34pB4M


Additional Questions Solved Iii Short Answer

Questions 3 Marks

1. Three mass points  amd  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 ?

Watch Video Solution

m1m2 m3

m1

https://dl.doubtnut.com/l/_Avtkb1CR8Z7v


2. A disc rotating about its axis with angular

speed  is placed lightly (without any

translational push) on a perfectly frictionless

table. The radius of the disc is R. What are the

linear velocities of the points A, B and C on the

disc shown in Fig. 7.41? Will the disc roll in the

direction indicated ? 

Watch Video Solution

ωo

https://dl.doubtnut.com/l/_nX8vvVwDqpUP


Additional Questions Solved Iii Numericals

Watch Video Solution

3. Find the torque of a corce 

about the origin which acts on a particle

whose position vector is   

Given: 

Watch Video Solution

7 î − 3ĵ − 5k̂

î + ĵ − k̂

→
F = 7 î − 3ĵ − 5k̂

https://dl.doubtnut.com/l/_nX8vvVwDqpUP
https://dl.doubtnut.com/l/_SbGuU8zXPEx8


1. Three masses 3 kg 4 kg and 5 kg are located

at the comers of an equilateral triangle of side

1 m. Locate the centre of mass of the system.

Watch Video Solution

2. Two particles mass 100 g and 300 g at a

given time have velocities

respectively. Detegnine yelocity of center of

mass.

10 î − 7ĵ − 3k̂ and 7 î − 9ĵ + 6k̂ms− 1

https://dl.doubtnut.com/l/_zqOgIsJgEpFf
https://dl.doubtnut.com/l/_wI0x8S6A5q2L


Watch Video Solution

3. From a uniform disc of radius R, a circular

disc of radius R/2 is cut out. The centre of the

hole is at R/2 from the centre of original disc.

Locate the centre of gravity of the resultant

�at body.

Watch Video Solution

4. The angular speed of a motor wheel is

increased from 1200 rpm to 3120 rpm in 16

https://dl.doubtnut.com/l/_wI0x8S6A5q2L
https://dl.doubtnut.com/l/_nPWuCfX0qbM8
https://dl.doubtnut.com/l/_qRg3BjbWtGPU


seconds, (i) What is its angular acceleration

(assume the acceleration to be uniform) (ii)

How many revolutions does the wheel make

during this time?

Watch Video Solution

5. A metre stick is balanced on a knife edge at

its centre. When two coins, each of mass 5

gare put one on top of the other at the 12.0

cm mark, the stick is found to be balanced at

45.0 cm, what is the mass of the meter stick?

https://dl.doubtnut.com/l/_qRg3BjbWtGPU
https://dl.doubtnut.com/l/_5TEp3qAQbK2C


Watch Video Solution

6. A solid sphere is rolling on a frictionless

plane surface about its axis of symmetry. Find

ratio of its rotational energy to its total

energy.

Watch Video Solution

7. Calculate the ratio of radii of gyration of a

circular ring and dise of the same radius with

https://dl.doubtnut.com/l/_5TEp3qAQbK2C
https://dl.doubtnut.com/l/_qJgFl37DvOt5
https://dl.doubtnut.com/l/_5BhSnCqG72ME


respect to the axis passing through their

centres and perpendicular to their planes.

Watch Video Solution

8. Two discs of moments of inertia 

about their respective axes (normal to the disc

and passing through the centre), and rotating

with angular speed  and  are brought

into contact face to face with their axes of

rotation coincident, (i) What is the angular

speed the two-disc system? (i) Show that the

l1 and I2

ω1 ω2

https://dl.doubtnut.com/l/_5BhSnCqG72ME
https://dl.doubtnut.com/l/_BsTQGQcG1XVb


kinetic energy of the combined system is less

than the sum of the initial kinetic energies of

the two discs. How do you account for this

loss in energy? Take .

Watch Video Solution

ω1 ≠ ω2

9. In the HCI molecule, the separation between

the nuclei of the two atoms is about

. Find the approximate

location of the CM of the molecule, given that

the chlorine atom is about 35.5 times as

1.27Å(1Å = 1010m)

https://dl.doubtnut.com/l/_BsTQGQcG1XVb
https://dl.doubtnut.com/l/_Dst8TQXju3EX


massive as a hydrogen atom and nearly all the

mass of an atom is concentrated in all its

nucleus.

Watch Video Solution

10. A child stands at the centre of turn table

with his two arms out stretched. The turn

table is set rotating with an angular speed of

40 rpm. How much is the angular speed of the

child if he folds his hands back and thereby

reduces his moment of inertia to 2/5 times the

https://dl.doubtnut.com/l/_Dst8TQXju3EX
https://dl.doubtnut.com/l/_M7oQd5l1J2Rj


initial value? Assume that the turn table

rotates without friction (ii) Show that the

child's new kinetic energy of rotation is more

than the initial kinetic energy of rotation. How

do you account for this increase in kinetic

energy?

Watch Video Solution

11. To maintain a rotor at a uniform angular

speed of 200 rad san engine needs to transmit

a torque of 180 Nm. What is the power

https://dl.doubtnut.com/l/_M7oQd5l1J2Rj
https://dl.doubtnut.com/l/_gZXoR4pvyryH


required by the engine? Assume that the

engine is 100% c�cient

Watch Video Solution

12. A car weighs 1800 kg. The distance between

its front and back axles is 1.8 m. Its centre of

gravity is 1.05 m behind the front axle.

Determine the force exerted by the level

ground on each front and back wheel.

Watch Video Solution

https://dl.doubtnut.com/l/_gZXoR4pvyryH
https://dl.doubtnut.com/l/_25Nz5Ds7VTdf


Additional Questions Solved Iii Long Answer

Questions 5 Marks

1. Derive an expression for center of mass for

distributed point masses.

Watch Video Solution

2. Discuss the center of mass of two point

masses with pictorial representation.

Watch Video Solution

https://dl.doubtnut.com/l/_1eQ9nmc5p7Bx
https://dl.doubtnut.com/l/_tdZ8uatKgxd6


3. Derive an expression for kinetic energy in

rotation and establish the relation between

rotational kinetic energy and angular

momentum.

Watch Video Solution

4. Discuss how the rolling is the combination

of translational and rotational and also

possibilities of velocity of di�erent points in

pure rolling,

https://dl.doubtnut.com/l/_sgZgGZYY3CwU
https://dl.doubtnut.com/l/_u13ZrchDNr57


Watch Video Solution

5. Derive an expression for kinetic energy in

pure rolling.

Watch Video Solution

6. (i) Can a body in translatory motion have

angular momentum? Explain 

(ii) Why is it more di�cult to revolve a stone

by tying it to a longer string than by tying it to

a shorter string?

https://dl.doubtnut.com/l/_u13ZrchDNr57
https://dl.doubtnut.com/l/_0IlRxu9lQwQ8
https://dl.doubtnut.com/l/_8TiWRjWrDedm


Watch Video Solution

https://dl.doubtnut.com/l/_8TiWRjWrDedm

