
PHYSICS

BOOKS - PRADEEP PHYSICS

(HINGLISH)

SYSTEMS OF PARTICLES AND

ROTATIONAL MOTION

Sample problem

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


1. In a carbon monoxide molecule, the carbon

and the oxygen atoms are separated by a

distance . The distance of the

centre of mass from the carbon atom is

A. d

B. d

C. d

D. d

Answer: A

Watch Video Solution

1.2 × 10− 10m

4
7

7
4

8

7

7
8

https://dl.doubtnut.com/l/_jlbLVrE92a16


Watch Video Solution

2. Three particles of masses  and 

 are situated at the vertices  and 

of a right angled traingle  with 

 along X-axis and 

. Find the distance of centre of

mass from .

Watch Video Solution

0.2kg, 0.3kg

0.4kg A, B C

ABC

∠A = 90∘ , AB = 2cm

BC = 2.5cm

A

https://dl.doubtnut.com/l/_jlbLVrE92a16
https://dl.doubtnut.com/l/_w7lcHoxi7p3T


3. Fig. shown a uniform square plate from

identical squares at the corners can be

removed. (a) Where is the centre of mass of

the plate originally ? (b) Where is it after

square 1 is removed ? 

(c ) where is it after squares 1 and 2 are

removed ? (d) Where is  after squares 

 are removed ?  

(f) Where is  after all the four squares are

removed ? Answer in terms of quadrants and

c. m

1, 2, 3,

c. m

https://dl.doubtnut.com/l/_AtEWrLAJ9nhC


axes. 

Watch Video Solution

https://dl.doubtnut.com/l/_AtEWrLAJ9nhC


4. The speed of a motor increase from  rpm

to  rpm in  seconds. What is its angular

acceleration, and how many revolutions does

it make during this time ?

Watch Video Solution

600

1200 20

5. Find the torque of a force 

about the origin, which acts on a particle

whose position vector is .

Watch Video Solution

(5 î − 2ĵ + 7k̂)

(2 î − ĵ + k̂)

https://dl.doubtnut.com/l/_tjl1G6R2Ts8h
https://dl.doubtnut.com/l/_BFGaTiLUfCnT


6. To mainntain a rotor at a uniform angular

speed of , an engine needs to transmit

a torque of . What is the power of

the engine required ?

Watch Video Solution

200s− 1

180N − m

7. An electron of mass  revolues in

a circle of radius  around the nucles of

hydrogen with a velocity of .

9 × 10− 31kg

0.53A

2.2 × 106ms− 1

https://dl.doubtnut.com/l/_BFGaTiLUfCnT
https://dl.doubtnut.com/l/_jUsJVu2awspT
https://dl.doubtnut.com/l/_dDgmqLqCvHcn


Show that angular momentum of electron is

, where  is plack's constant.

Watch Video Solution

h/2π h

8. The motor of an engine is erotating about

its axis with an angular velocity of 100

rev/minute. It comes to rest in 15 s, after being

switched o�. Assumgn cnstant angular

decelertion, calculate the number of

revolutions made by it before coming to rest.

Watch Video Solution

https://dl.doubtnut.com/l/_dDgmqLqCvHcn
https://dl.doubtnut.com/l/_QgpyXCrQkchC


9. A wheel of mass  and radius of gyration

 is rotating at  rpm. What is its

moment of inerta ?

Watch Video Solution

10kg

25cm 600

10. A body of moment of inertia  is

rotating about a given axis at the rate .

What is kinetic energy of rotation of the body

about that axis ?

Watch Video Solution

0.5kgm2

1rps

https://dl.doubtnut.com/l/_QgpyXCrQkchC
https://dl.doubtnut.com/l/_oO1YzZ4ogEo3
https://dl.doubtnut.com/l/_u5jc5neH9Nwj


11. Calculate the angular acceleration

produced in a grind stone of moment of

inertia  under the action of a torque of 

.

Watch Video Solution

3kgm2

3πN − m

12. Calculate angular momentum of earth

rotating about its axis. Take ,

where  and .

I = MR22

5

M = 6 × 1024kg R = 6400Km

https://dl.doubtnut.com/l/_u5jc5neH9Nwj
https://dl.doubtnut.com/l/_ledd48oUuMF7
https://dl.doubtnut.com/l/_rY1yBynOUX6c


Watch Video Solution

13. A wheel of moment of inertia

 and radius 20.0 cm is rotating

about its axis at an angular speed of 20.0

rad/s. It picks up a stationary particle of mass

200 g at its edge. Find the new angular speed

of the wheel.

Watch Video Solution

0.500kg − m2

https://dl.doubtnut.com/l/_rY1yBynOUX6c
https://dl.doubtnut.com/l/_ENg95Tj6240U


14. Calculate moment of inertia of a uniform

circular ring of mass  and diameter 

about a diameter of the ring.

Watch Video Solution

1.5kg 50cm

15. Calculate moment of inertia of a uniform

circular disc of mass  and diameter 

about a tangent perpendicular to the plane of

the disc.

Watch Video Solution

10kg 0.5m

https://dl.doubtnut.com/l/_4u9gkocFgu07
https://dl.doubtnut.com/l/_ZiQ5WXM81f8m


16. Show that the radii of gyration of a circular

ring and circular disc of the same radius about

an axis passing through their centres and

perpendicular to their plane are in the ratio

.

Watch Video Solution

√2: 1

17. A thin hollow cylinder, open at both ends

and weighing  (a) slides with a speed of 

 without rotating (b) rolls with the

5kg

10m/s

https://dl.doubtnut.com/l/_ZiQ5WXM81f8m
https://dl.doubtnut.com/l/_DDGqNqpWE1hT
https://dl.doubtnut.com/l/_oZHZacIQlsdb


same speed without slipping. Compare the

kinetic energies of the cylinder in the two

cases.

Watch Video Solution

18. A cylinder of mass  is rolling perfectly

on a plane of inclination . Find the force of

friction between the cylinder and the surface

of inclined plane.

Watch Video Solution

10kg

30∘

https://dl.doubtnut.com/l/_oZHZacIQlsdb
https://dl.doubtnut.com/l/_coLK9K1K6TnK


SOLVED EXAMPLES TYPE A

1. Two identical uniform rods of length  are

joined to from  shaped frame, as shown is

Fig. Locate the centre of mass of the frame. 

l

L

https://dl.doubtnut.com/l/_EwhHt9RLLZ1v


SOLVED EXAMPLES

Watch Video Solution

2. Calculate the  of rotation of a circular

disc of mass  and radius  rotating

about an axis passing through its centre and

perpendicular to its plane. The disc is making

 rotations per minute.

Watch Video Solution

KE

1kg 0.2m

30/π

https://dl.doubtnut.com/l/_EwhHt9RLLZ1v
https://dl.doubtnut.com/l/_w1ps0Xux4Vrh
https://dl.doubtnut.com/l/_mXQTVIdSyFrs


1. Find the centre of mass of a uniform

triangula lamina.

Watch Video Solution

2. Find the centre of mass of three particle at

the vertices of an equilateral triangle. The

masses of the particle are

 respectively. Each side

of the equilateral triangle is  along.

Watch Video Solution

100g, 150g, and 200g

0.5m

https://dl.doubtnut.com/l/_mXQTVIdSyFrs
https://dl.doubtnut.com/l/_SBXUxXPTGgqZ
https://dl.doubtnut.com/l/_TC7e06mu5grI


3. Find the centre of mass of a uniform 

shaped lamina (a thin �at plate) with

dimension as shown in Fig. The mass of the

L

https://dl.doubtnut.com/l/_TC7e06mu5grI


lamina is .  

Watch Video Solution

3kg

https://dl.doubtnut.com/l/_TC7e06mu5grI


4. Find the position of centre of mass of the T-

shaped plate from , in Fig. 

Watch Video Solution

O

https://dl.doubtnut.com/l/_TC7e06mu5grI
https://dl.doubtnut.com/l/_kKIcsLgpma1Q


5. From a uniform circular disc of radius , a

circular disc of radius  and having centre

at a distance  from the centre of the disc

is removed. Determine the centre of mass of

remaining portion of the disc.

Watch Video Solution

R

R/6

R/2

6. A circular plate of uniform thickness has a

diameter fo 56cm. A circular portion of

https://dl.doubtnut.com/l/_kKIcsLgpma1Q
https://dl.doubtnut.com/l/_w6nOsTZfmWUE
https://dl.doubtnut.com/l/_ej57q8BS20SZ


diameter 42 cm is removed from one edge of

the plate as shown in �gure. Find the position

of the centre of mass of the remaining

portion. 

Watch Video Solution

https://dl.doubtnut.com/l/_ej57q8BS20SZ


7. Determine the coordinates of the centre of

mass of a right circular soild cone of base

radius  and height .

Watch Video Solution

R h

8. A uniform thin rod of length  is bent at

right angles at a distance  from one end as

shown in Fig. If length of rod is , �nd the

co-ordinates and position vector of the mass

3L

L

1.8m

https://dl.doubtnut.com/l/_pz0HPS1sPDHS
https://dl.doubtnut.com/l/_3ZvAoPqpvokw


of the system. 

Watch Video Solution

https://dl.doubtnut.com/l/_3ZvAoPqpvokw
https://dl.doubtnut.com/l/_9j5HWgPQSdxY


9. A man of mass  is standing on a platform

of mass  kept on a smooth horizontal

surface. If the man moves a distance  w.r.t.,

the platform, �nd the displacement of the

platform w.r.t., ground.

Watch Video Solution

m1

m2

d

10. A torque of  acting on a rigid

body, turns it throughr  in  second.

Calculate work done by the body and power of

torque.

103N − m

30∘ 0.2

https://dl.doubtnut.com/l/_9j5HWgPQSdxY
https://dl.doubtnut.com/l/_AiZBN109XURx


Watch Video Solution

11. A constant torque is acting on a wheel. If

starting from rest, the wheel makes n

rotations in t seconds, show that the angular 

acceleration is given by .

Watch Video Solution

α = rads− 24πn

t2

12. A torque of  is applied on a wheel

initially at rest. Calculate the angular

20N − m

https://dl.doubtnut.com/l/_AiZBN109XURx
https://dl.doubtnut.com/l/_BoWTPUgRKJiz
https://dl.doubtnut.com/l/_jVIJqsa4C5AE


momentum of the wheel after  sec.

Watch Video Solution

3

13. Show that angular momentum of a satellite

of mass  revolving around earth of mass 

 in an orbit of radius  is .

Watch Video Solution

Ms

Me r √GM 2
s Mer

14. Calculate angular momentum to Neptune

about the sun. Given, mass of neptune

https://dl.doubtnut.com/l/_jVIJqsa4C5AE
https://dl.doubtnut.com/l/_gykz0eIjIE0E
https://dl.doubtnut.com/l/_EZ83nqtf5Ubt


 and period of revolution around the

sun .

Watch Video Solution

= 1012m

= 5 × 109s

15. At any instant,  acts on a 

 object that has position vector 

 and velocity 

. About the

origin, what are angular momentum and

torque acting on the object ?

Watch Video Solution

→
F = (4.0ĵ)N

0.25kg

→
r = (2.0 î − 2.0k̂)m

→
υ = ( − 5.0 î + 5.0k̂)m/s

https://dl.doubtnut.com/l/_EZ83nqtf5Ubt
https://dl.doubtnut.com/l/_knoYLm5oE6AT


16. A small particle of mass  is projected at

an angle  with x-axis with initial velocity  in

x-y plane as shown in Fig. Calculate the

momentum of the particle 

at .  

Watch Video Solution

m

θ υ0

t <
υ0 sin θ

g

https://dl.doubtnut.com/l/_knoYLm5oE6AT
https://dl.doubtnut.com/l/_apXpsno3IJf2
https://dl.doubtnut.com/l/_lrZr1EREMW6T


17. A car of mass  is moving in a circular

track of diameter  with a speed of

. What is the angular momentum of

the car ?

Watch Video Solution

2500kg

100m

72km/h

18. The radius of a wheel of car is . The car

is accelerated from rest by an angular

acceleration of  for . How much

distance will the wheel cover in this time and

what will be its linear velaocity ?

0.4m

1.5rad/s2 20s

https://dl.doubtnut.com/l/_lrZr1EREMW6T
https://dl.doubtnut.com/l/_TWpIFwuFSIIY


Watch Video Solution

19. A �ywheel rotating at a speed of  rpm

about its axis is brough to rest by applying a

constant torque for  seconds. Find the

angular deceleration and angular velocity 

second after the application of the torque.

Watch Video Solution

600

10

5

https://dl.doubtnut.com/l/_TWpIFwuFSIIY
https://dl.doubtnut.com/l/_CaUKitBT8H6Q


20. Obtain the equation  from �rst

principles.

Watch Video Solution

ω = ω0αt

21. A �ywheel of mass 1 metric ton and radius

 is rotating at the rate of  rpm. Find the

constant retarding torque required to stop

the wheel in  rotations, assuming mass to

be concentrated at the rim of the wheel.

Watch Video Solution

1m 420

14

https://dl.doubtnut.com/l/_cCmGyQgWRfDa
https://dl.doubtnut.com/l/_32tDYrgEJLMT


22. A dics rotates about the central axis

starting from rest and accelerates with

constant angular accelertion. At one time, it is

rotating at  ,  revoluting later, its

angular speed is . Calculate (i) angular

acceleration (ii) time required to complate 

revols (iii) the time required to reach

 angular speed and (iv) number of

revoluting from rest until the time the disc

reaches  angular speed.

Watch Video Solution

10rps 60

15rps

60

10rev/sec

10rps

https://dl.doubtnut.com/l/_32tDYrgEJLMT
https://dl.doubtnut.com/l/_1vA6Y1gBDhV4


23. A disc of radius  is rotating about an

axis passing through its centre and

perpendicular to its plane. A tangential force

of  is applied to bring the disc to rest 

. Calculate its abgular momentum.

Watch Video Solution

0.5m

2000N

2s

24. A moton car is travelling at  on a

circular road of radius . It is increasing in

30m/s

500m

https://dl.doubtnut.com/l/_1vA6Y1gBDhV4
https://dl.doubtnut.com/l/_SgCZVXhClN59
https://dl.doubtnut.com/l/_7w0mGmTbU80a


speed at the rate of . What is its

acceleration ?

Watch Video Solution

2ms− 2

25. An energy of  is spent in increasing

the speed of a �ywheel from 60 rpm to 360

rpm. Calculate moment of inertia of �ywheel.

Watch Video Solution

484J

https://dl.doubtnut.com/l/_7w0mGmTbU80a
https://dl.doubtnut.com/l/_7nLwHPXpyVyZ


26. A soild sphere is rolling on a frictionless

plane surface about the axis of symmetry. Find

the rotational energy of the sphere. Also, �nd

the ratio of rotational  to total energy.

Watch Video Solution

K. E.

27. The moment of inertia of a body about a

given axis is . Initially, the body is at

rest. In order to produce a rotational  of 

1.2kgm2

KE

https://dl.doubtnut.com/l/_tSHRhw30JxUm
https://dl.doubtnut.com/l/_sTNC8bWklYyp


, for how much duration, an acceleration

of  must be applied about that axis ?

Watch Video Solution

1500j

25rads− 2

28. A thin hollow cylinder open at both ends

and weight  (i) slides with a speed of 

 without rotating and (ii) rolls with the

same speed without slipping. Compare the

 of the cylinder in the two cases.

Watch Video Solution

5kg

5m/s

KE

https://dl.doubtnut.com/l/_sTNC8bWklYyp
https://dl.doubtnut.com/l/_eqLKWti9VMwS
https://dl.doubtnut.com/l/_MaPNeGhy6m0R


29. A spherical ball of radius  and mass  is

rolling without slipping on a horizontal table.

Calculate the percentage of , which is

translational.

Watch Video Solution

r m

KE

30. A disc of radius  is rotating about an

axis passing through its centre and

perpendicular to its plane. A tangential force

of  is applied to bring the dics to rest 

. Calculate its abgular momentum.

0.5m

2000N

2s

https://dl.doubtnut.com/l/_MaPNeGhy6m0R
https://dl.doubtnut.com/l/_SMjHfE5RmkcS


Watch Video Solution

31. A �ywheel of mass  has a radius of 

. It is making 240 rpm. What is the torque

necessary to bring it to rest in  ? If the

torque is due to a force applies tangentially

on the rim of the wheel, what is the

magnitude of the force ? Assume that mass of

�ywheel is concentrated at its rim.

Watch Video Solution

25kg

0.2m

20s

https://dl.doubtnut.com/l/_SMjHfE5RmkcS
https://dl.doubtnut.com/l/_8WpBKe1xEFqE
https://dl.doubtnut.com/l/_7MBBILoL7nnr


32. Show that the angular momentum about

any point of a single particle moving with

constant velocity remains constant

throughout the motion.

Watch Video Solution

33. Show that moment of a couples does not

depend on the point about which you take the

moments.

Watch Video Solution

https://dl.doubtnut.com/l/_7MBBILoL7nnr
https://dl.doubtnut.com/l/_aPqU2CmAOuYW
https://dl.doubtnut.com/l/_btdAGTDsIM0Z


34. A metal bar  long and  in mass

is supported on two knife edges placed 

from each end. A  weight is suspended

at  from one end. Find the reactions at

the knife edges. Assume the bar to be of

uniform cross-section and homogeneous.

Watch Video Solution

70cm 4.00kg

10cm

6.00kg

30cm

35. A car moves on a road with a speed of

. The radius of its wheels is .

What is the average negative torque

54kmh− 1 0.35m

https://dl.doubtnut.com/l/_btdAGTDsIM0Z
https://dl.doubtnut.com/l/_btqAh2Pd1fc0


transmitted by its brakes to the wheels if the

car is brought to rest in ? Moment of

inertia of the wheels about the axis of rotation

is .

Watch Video Solution

15s

3kgm2

36. A grindstone has moment of inertia of

. A constant torque is applied and the

grindstone is found to have a speed of 

rpm, 10 second after satrting from rest.

Calculate the torque.

6kgm2

150

https://dl.doubtnut.com/l/_btqAh2Pd1fc0
https://dl.doubtnut.com/l/_nM3IEeRlMQGS


Watch Video Solution

37. A body whose moment of intertia is 

is at rest. It is rotated for  with a moment

of force . Find angular displacement

of the body. What is work done ?

Watch Video Solution

3kgm2

20s

6N − m

38. A wheel, initially at rest, rotates for 

under angular acceleration of . Find

(i) angular velocity acquired in . 

2s

3rads− 2

2s

https://dl.doubtnut.com/l/_nM3IEeRlMQGS
https://dl.doubtnut.com/l/_EKMZje5QTTMT
https://dl.doubtnut.com/l/_PjWlmfBFHwo8


(ii) angular displacement in . 

(ii) torque acting on the wheel if its moment

of inertia is .

Watch Video Solution

2s

12kgm2

39. A cylinder of mass  and radius 

and free to rotate about its axis receives an

angular impulse of  initially,

followed by a similar impulse after every 

second. What is the angular speed of the

5kg 30cm

3kgm2s− 1

4

https://dl.doubtnut.com/l/_PjWlmfBFHwo8
https://dl.doubtnut.com/l/_24vru1qB48qv


cylinder  after the initial impulse ? The

cylinder is at rest initially.

Watch Video Solution

30s

40. To speed up a �ywheel from 60rpm to 120

rpm, energy equal to  is requires.

Calculate the moment of inertia of �ywheel.

Also calculate change in angular momentum

of �ywheel.

Watch Video Solution

9000J

https://dl.doubtnut.com/l/_24vru1qB48qv
https://dl.doubtnut.com/l/_7dfQaAHsbL3J
https://dl.doubtnut.com/l/_4q1JIt3yhHaK


41. What will be the duration of the day, if the

earth suddenly shrinks to  of its

original volume, mass remaining unchenged ?

Watch Video Solution

1/64th

42. The maximum and minimum distances of a

comet from the sun  and 

. If its velocity nearest of the sun is 

. What is its velocity at the

farthest position ? Assume that path of

1.4 × 1012m

7 × 1010m

6 × 104ms− 1

https://dl.doubtnut.com/l/_4q1JIt3yhHaK
https://dl.doubtnut.com/l/_vEUGXi6adW6S


commet in both the instantaneous position is

circular.

Watch Video Solution

43. A horizontal disc ratating about a vertical

axis passing through its centre makes 

rpm. A small piece of wax of mass  falls

vertically on the disc and stricks to it at a

distance reduced to , calculate

moment of inertia of the disc.

Watch Video Solution

180

10g

150r ±

https://dl.doubtnut.com/l/_vEUGXi6adW6S
https://dl.doubtnut.com/l/_HBfZh85d8vPs


44. A ball tied to a string takes  to complete

one revoluting along a horizontal circule. If by

pulling the cord, the radius of the circle is

reduced to half, how much time will the ball

take to complete one revolution ?

Watch Video Solution

4s

45. A preson is standing on the centre of a

rotating table with his arms outstretched. The

table is rotating freely with an angular his

https://dl.doubtnut.com/l/_HBfZh85d8vPs
https://dl.doubtnut.com/l/_Oj57Ub8A9ZJK
https://dl.doubtnut.com/l/_pX1XVqWctIIh


hands towards his chest. The moment of

inertia reduces to  time the original

moment of inertia. Calculate angular speed of

the man when he withdraws his hands.

Watch Video Solution

3

5

46. If the earth suddenly contracts to one

third of its present size, calculate by how

much would the day be shortened ?

Watch Video Solution

https://dl.doubtnut.com/l/_pX1XVqWctIIh
https://dl.doubtnut.com/l/_rowuZho9s6C7
https://dl.doubtnut.com/l/_7xBgCqEVnGM2


47. A disc of moment of inertia  is rotating

freely with angular speed  when another

non-rotating disc of moment of inertia  is

dropped on it. The two discs then rotate as

one unit. Find the �nal angular speed.

Watch Video Solution

I1

ω1

I2

48. Calculate the moment of inertia of a

uniform rod of mass  and length  about an

axis passing through an end and

perpendicular to the rod. The rod can be

M l

https://dl.doubtnut.com/l/_7xBgCqEVnGM2
https://dl.doubtnut.com/l/_tLMfpd7TokeZ


divided into a number of mass elements along

the length of the rod. 

Watch Video Solution

https://dl.doubtnut.com/l/_tLMfpd7TokeZ


49. Find the out the moment of inertia of a

ring having uniform mass distribution of mass

 and radius  about an axis which is

tangent ot the ring and ( ) in the plane of the

ring ( ). perpendicular to the plane of the ring.

Watch Video Solution

M R

a

b

https://dl.doubtnut.com/l/_ADEBz7sxWNvs
https://dl.doubtnut.com/l/_dq2aI46fCJKg


50. Four spheres, each of diameter

 are placed with their centres

on the four corners of a square of side .

Calculate one side of the square taken as the

axis.

Watch Video Solution

2a and massM

b

51. Find the moment of inertia of a rectangular

bar magent about an axis passing through its

centre and parallel to its thickness. Mass of

https://dl.doubtnut.com/l/_dq2aI46fCJKg
https://dl.doubtnut.com/l/_riPJqZ5vxxU5


magent is , its length is , breadth is 

 and thickness is .

Watch Video Solution

100g 12cm

3cm 2cm

52. Calculate the moment of inertia of a

cylinder of length , radius  and

density  about the axis of the

cylinder.

Watch Video Solution

1.5m 0.05m

8 × 103kg/m3

https://dl.doubtnut.com/l/_riPJqZ5vxxU5
https://dl.doubtnut.com/l/_aD8l94HSzYKW


53. Three balls of masses 

are arranged at the corners of an equilateral

triangle of side . What will be the moment

of inertia of the system and perpendicular to

the plane of the triangle.

Watch Video Solution

1kg, 2kg and 3kg

1m

54. A circular ring of radius  is made of a

wire of mass . Calculate its radius of

gyration and moment of inertia about an axis

10cm

0.02g/cm

https://dl.doubtnut.com/l/_rYuKdnbgJhcZ
https://dl.doubtnut.com/l/_xXMud0gC82dB


passing perpendicular to its plane through

the centre of the ring.

Watch Video Solution

55. A soild cylinder rolls down an inclined

plane. Its mass is . It the

height of the inclined plane is , what is its

rotational  when it reaches foot of the

plane ? Assume that the surfaces are smooth.

Take  of soild cylinder about its axis = 

.

2kg and radius0.1m

4m

K. E.

M. I.

mr2 /2

https://dl.doubtnut.com/l/_xXMud0gC82dB
https://dl.doubtnut.com/l/_a3ZhzSvcjfJy


Watch Video Solution

56. A  man stands in contact against the

inner wall of a hollow cylindrical drum of

radius  rotating about its verticle axis. The

coe�cient of friction between the wall and his

clothing is  . What is the minimum

rotational speed of the cylinder to enable the

man to remain stuck to the wall (without

falling) when the �oor is suddenly removed?

Watch Video Solution

70kg

3m

0.15

https://dl.doubtnut.com/l/_a3ZhzSvcjfJy
https://dl.doubtnut.com/l/_skZuTKt441ru
https://dl.doubtnut.com/l/_R0t5eBEs4jIy


57. A  along ladder weighing  leans on

a frictionless wall. Its feet rest on the �oor 

from the wall. Find the rection forces of the

wall and the �oor.

Watch Video Solution

3m 20kg

1m

58. The angular speed of a moton wheel is

increased from  rpm to 3120 rpm in 

seconds. (i) What is the angular acceleration,

assuming the acceleration to be uniform ? (ii)

1200 16

https://dl.doubtnut.com/l/_R0t5eBEs4jIy
https://dl.doubtnut.com/l/_SF44gQI8B9KG


How many revolutions does the engine make

during this time ?

Watch Video Solution

59. A cord of negligible mass is wound round

the rim of a �ywheel of mass  and radius 

. A steady pull of  is applied on the

cord as shown in Fig. The �ywheel is mounted

on a horizontal axle with frictionless bearings. 

20kg

20cm 25N

https://dl.doubtnut.com/l/_SF44gQI8B9KG
https://dl.doubtnut.com/l/_HPISnrHnWSoy


  

(a) Compute the angular acceleration of the

wheel. 

(b) Find the work done by the pull, when  of

the cord is unwound. 

(c) Find also the kinetic energy of the wheel at

this point. Assume that the wheel stars from

2m

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


rest. 

(d) Compare answers to parts (b)and (c).

Watch Video Solution

60. Three bodies, a ring, a soild cylinder and a

soild sphere roll down the same inclined plane

without slipping. They start from rest. The

radii of the bodies are identical. Which of the

bodies reaches the ground with maximum

velocity ?

Watch Video Solution

https://dl.doubtnut.com/l/_HPISnrHnWSoy
https://dl.doubtnut.com/l/_ll9cbjZNH16X


61. A body of mass  is attached to a

weightless string wound round a cylinder of

mass  and radius . The body is

allowed to fall. Calculate (i) tension in the

string, (ii) acceleration with which the body

falls and (iii) angular acceleration of the

cylinder.

Watch Video Solution

5kg

8kg 0.3m

https://dl.doubtnut.com/l/_ll9cbjZNH16X
https://dl.doubtnut.com/l/_woS27RPCMA3b


SOLVED EXAMPLES TYPE B

62. The moment of inertia of a body about a

given axis is . Initially, the body is at

rest. In order to produce a rotational  of 

, for how much duration, an acceleration

of  must be applied about that axis ?

Watch Video Solution

1.2kgm2

KE

1500J

25rads− 2

https://dl.doubtnut.com/l/_1TIALKvTZJIG


1. Find the torque of a force 

about the origin, which acts on a particle

whose position vector is .

Watch Video Solution

(5 î − 2ĵ + 3k̂)

( î − ĵ + k̂)

2. What constant torque should be appiled to

a disc of mass  and diameter  so

that it acquires an angular velocity of  rad/s

in  ? The disc is initially at rest and rotates

10kg 50cm

2π

4s

https://dl.doubtnut.com/l/_kinU4hYh9HyU
https://dl.doubtnut.com/l/_7bqiSqByWFrJ


SOLVED EXAMPLES TYPE C

about an axis through the centre of the disc

and in a plane perpendicular to the disc.

Watch Video Solution

1. On application of a constant torque, a wheel

is turned from rest through an angle of 

radius in . What is its angular acceleration ?

If the same torque continues to act, what will

200

8s

https://dl.doubtnut.com/l/_7bqiSqByWFrJ
https://dl.doubtnut.com/l/_a4bO3TlXlIPU


be the angular velocity of the wheel  from

the start ?

Watch Video Solution

16s

2. A star of mass equal to two solar masses

and radius  rotates about its axis with

an angular speed of . What is the

angular speed of the star, when it collapses

(due to inward gravitational forces) to a radius

of ?

Watch Video Solution

106km

10− 6rads− 1

104km

https://dl.doubtnut.com/l/_a4bO3TlXlIPU
https://dl.doubtnut.com/l/_bQGqaWfQtzlu


SOLVED EXAMPLES TYPE D

1. The motor of an engine is rotating about its

axis with an angular velocity of rpm. It

comes to rest in , after being switched o�.

If angular deceleration is constant, what is the

number to revolutions made by it before

coming to rest ?

Watch Video Solution

100

15s

https://dl.doubtnut.com/l/_bQGqaWfQtzlu
https://dl.doubtnut.com/l/_dbMtZHZmN4WO


CONCEPTUAL PROBLEMS I.

2. What is the moment of intertia of a circular

disc about one of its diameters ?

Watch Video Solution

1. Is centre of mass of reality ?

Watch Video Solution

https://dl.doubtnut.com/l/_5vU3GYZPgtje
https://dl.doubtnut.com/l/_iTD6ROakQEcy


CONCEPTUAL PROBLEMS

2. Why is moment of inertia called rotational

inertia ?

Watch Video Solution

1. What is the advantage of concept of centre

of mass ?

Watch Video Solution

https://dl.doubtnut.com/l/_Kai1pTrID3qD
https://dl.doubtnut.com/l/_JZJ5wXoSEORn
https://dl.doubtnut.com/l/_8Aklj0f1Gb3A


2. Prove that the centre of mass of two particle

divides the line joining the particles in the

inverse ratio of their masses.

Watch Video Solution

3. In a stationary railway compartment, there

are several passengers. If they start moving in

the compartment, will  of the

compartment change ? Will the  of the

system of compartment and passengers

change ?

CM

CM

https://dl.doubtnut.com/l/_8Aklj0f1Gb3A
https://dl.doubtnut.com/l/_tEFLbnLCQuEu


Watch Video Solution

4. A body A of mass M while falling wertically

downwards under gravity brakes into two

parts, a body B of mass  M and a body C of

mass  M. The center of mass of bodies B and

C taken together shifts compared to that of

body A towards

Watch Video Solution

1

3
2

3

https://dl.doubtnut.com/l/_tEFLbnLCQuEu
https://dl.doubtnut.com/l/_kdDgX7iD5J5Y


5. Can centre of mass of a body coincide with

the geometrical centre of the body ?

Watch Video Solution

6. An insulated particle of mass  is moving in

a horizontal plane (x - y) along X-axis. At a

certain height above the ground, it suddenly

explodes into two fragments of masses

. An instant later, the smaller

m

m/4 and 3m/4

https://dl.doubtnut.com/l/_mdkFF5vKs2PN
https://dl.doubtnut.com/l/_GHW2R5K0E9LC


fragment is at . The larger fragment

at this instant is at :

Watch Video Solution

Y = + 15

7. Which physical quantities are expressed by

the following : 

(i) rate of change of angular momentum 

(ii) moment of linear momentum ?

Watch Video Solution

https://dl.doubtnut.com/l/_GHW2R5K0E9LC
https://dl.doubtnut.com/l/_UPUjWT8ET4gc


8. Torque and work are both equal to force

time distance. How do they di�er ?

Watch Video Solution

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

acted upon by an external torque ?

Watch Video Solution

10. Why is the handle of a screw made wide ?

https://dl.doubtnut.com/l/_oD8BHuVRY1NJ
https://dl.doubtnut.com/l/_E0d8T3Yevg79
https://dl.doubtnut.com/l/_XYs6b2u9oVhS


Watch Video Solution

11. A particle is moving along a stright line

parallel to x-axis with constant velocity. Does

its angular momentum about the origin

decrease with time or increase with time or

remain constant ?

Watch Video Solution

https://dl.doubtnut.com/l/_XYs6b2u9oVhS
https://dl.doubtnut.com/l/_AF0I8AcJ86YL


12. A particle performing uniform circular

motion has angular frequency is doubled & its

kinetic energy halved, then the new angular

momentum is

Watch Video Solution

13. Does the moment of inertia of abody

change with the speed of rotation ?

Watch Video Solution

https://dl.doubtnut.com/l/_9YCdmggYXCMP
https://dl.doubtnut.com/l/_LHgfPiINcCrk
https://dl.doubtnut.com/l/_AbS4zXnPTb1T


14. What is the advantage of a �ywheel ?

Watch Video Solution

15. Why spokes are provided in a bicycle wheel

?

Watch Video Solution

16. The moment of inertia of a soild sphere

about a tangent is . What would be itsmr25

3

https://dl.doubtnut.com/l/_AbS4zXnPTb1T
https://dl.doubtnut.com/l/_qFBjF8Jj6k6t
https://dl.doubtnut.com/l/_HrqAdn6uM2wZ


moment of inertia about its diameter.

Watch Video Solution

17. Find radius of gyration of a rod of length 

and mass  about an axis perpendicular its

length through one end.

Watch Video Solution

l

m

18. For a given mass and size, moment of

inertia of a soild disc is smaller than that of a

https://dl.doubtnut.com/l/_HrqAdn6uM2wZ
https://dl.doubtnut.com/l/_xviR27nZgjtQ
https://dl.doubtnut.com/l/_jHXorVAMUn63


ring. Why ?

Watch Video Solution

19. In a �y wheel, most of the mass is

concentrated at the rim ? Explain why.

Watch Video Solution

20. Two satellites of equal masses, which can

be considered as particles are orbiting the

https://dl.doubtnut.com/l/_jHXorVAMUn63
https://dl.doubtnut.com/l/_hOV6DvdU0fTg
https://dl.doubtnut.com/l/_7jTOa2d8G6ml


earth at di�erent heights. Will their moment

of inertia be same or di�erent ?

Watch Video Solution

21. How will you distinguish between a hard

boiled egg and a raw egg by spinning each on

a table top ?

Watch Video Solution

https://dl.doubtnut.com/l/_7jTOa2d8G6ml
https://dl.doubtnut.com/l/_pJZXICQoGhGd


22. If earth were to shrink suddenly, what

would happen to the length of the day ?

Watch Video Solution

23. If two circular disks of the weight and

thickness are made from metals having

di�erent densities. Which disk, if either will

have the larger moment of inertia about its

central axis.

Watch Video Solution

https://dl.doubtnut.com/l/_gW7arUGHlZHk
https://dl.doubtnut.com/l/_ZzzNI98Ckydm


24. The moments of inertia of two rotating

bodies A and B are  and  and

their angular momenta are equal. Which one

has greater  ?

Watch Video Solution

IA IB. (IA > IB)

K. E.

25. If polar ice caps melt, then the time

duration of one day

Watch Video Solution

https://dl.doubtnut.com/l/_ZzzNI98Ckydm
https://dl.doubtnut.com/l/_6WF91oXnPuGz
https://dl.doubtnut.com/l/_5O0amdQVXBLM


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

angular velocity remain conserved ?

Watch Video Solution

27. How does an ice-skater, a ballet dancer or

an acrobat take advantage of the principle of

conservation of angular momentum ?

Watch Video Solution

https://dl.doubtnut.com/l/_90s1O1iDx9ZT
https://dl.doubtnut.com/l/_QD6MQ1Q0CmHm


28. Explain why the speed of a whirl wind in a

tornado is alarmingly high ?

Watch Video Solution

29. Explain how is a cat able to land on its feet

after a fall taking advantage of the principle of

conservation of angular momentum ?

Watch Video Solution

https://dl.doubtnut.com/l/_eJkKa3YSnYld
https://dl.doubtnut.com/l/_UtJisv1cEP7T


30. If angular momentum is conserved in a

system whose moment of inertia is decreased,

will its rotational kinetic energy be also

conserved ? Explain.

Watch Video Solution

31. When there is no external torque acting on

a rotating body, which of the following

quantities can change ? (i) Angular

https://dl.doubtnut.com/l/_MNxVZi59ebwf
https://dl.doubtnut.com/l/_mh75mdFVMJM1


acceleration (ii) Angular momentum (iii)

Angular speed.

Watch Video Solution

32. Equal torques are applied on a cylinder and

a hollow sphere. Both have same mass and

radius. The cylinder rotates about its axis and

the sphere rotates about one of its diameters.

Which will acquire greater speed ? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_mh75mdFVMJM1
https://dl.doubtnut.com/l/_JLfxzPqL8P8u
https://dl.doubtnut.com/l/_RpjLywCYzmk6


33. A soild sphere is made to roll down from

the same height on two inclined planes having

di�erent angles of inclination. In which case

will it take less time to reach the bottom ?

Watch Video Solution

34. A thin wheel can stay upright on its rim for

a considerable length of time when rolled with

a considerable velocity, while it falls from its

upright position at the slightest disturbance,

when stationary. Explain.

https://dl.doubtnut.com/l/_RpjLywCYzmk6
https://dl.doubtnut.com/l/_GE9mxFfZizy8


Watch Video Solution

35. Two identical cylinders 'runa race' starting

from rest at the top of an inclined plane, one

slides without rolling and other rolls without

slipping. Assuming that no mechanical energy

is dissipated in heat, which one will win ?

Watch Video Solution

https://dl.doubtnut.com/l/_GE9mxFfZizy8
https://dl.doubtnut.com/l/_34jP0qFAntAe


36. A one kg rolling on a smooth horizontal

surface at  comes to the bottom of an

inclined plane making an angle of  with

the horizontal. Calculate  of the ball

when it is at the bottom of incline. How far up

the incline will the ball roll ? Neglect friction.

Watch Video Solution

20ms− 1

30∘

K. E.

37. A very small particle rests on the top of a

hemisphere of radius . Calculate the20cm

https://dl.doubtnut.com/l/_ovRIr6A6BstG
https://dl.doubtnut.com/l/_o9sRdi7Sp3GW


smallest horizontal velocity to be given to it if

it is to leave the hemisphere without sliding

down its surface, take .

Watch Video Solution

g = 9.8m/s2

38. The angular velocity of earth around the

sun increases when it comes closer to the sun.

Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_o9sRdi7Sp3GW
https://dl.doubtnut.com/l/_V89dK7sHFFg2


CONCEPTUAL PROBLEMS II.

39. A particle performing uniform circular

motion gas angular momentum . If its

angular frequency is double and its kinetic

energy halved, then the new angular

momentum is :

Watch Video Solution

L

https://dl.doubtnut.com/l/_4xnJbRf7iGYE


VERY SHORT ANSWER QUESTIONS I.

1. Can the couple acting on a rigid body

produce translatory motion ?

Watch Video Solution

2. A planet revolves round a massive star in a

highly elliptical orbit. Is its angular momentum

constant over the entire orbit ?

Watch Video Solution

https://dl.doubtnut.com/l/_sb1CZ8ld9OeR
https://dl.doubtnut.com/l/_GjLhDDigEi0P


VERY SHORT ANSWER QUESTIONS

1. What is the position vector of centre of

mass of two particles of equal masses ?

Watch Video Solution

2. Is moment of inertia a scalar or a vector ?

Watch Video Solution

https://dl.doubtnut.com/l/_cprHdACjOwoP
https://dl.doubtnut.com/l/_b838XIOpPG8f
https://dl.doubtnut.com/l/_oTM6TAZucfEZ


1. If one of the particles is heavier than mass

other, to which side will their centre of mass

shift?

Watch Video Solution

2. Does centre of mass of a system of two

particles lie on the line joining the particles ?

Watch Video Solution

https://dl.doubtnut.com/l/_oTM6TAZucfEZ
https://dl.doubtnut.com/l/_q5wEyBrjLCz1


3. Can centre of mass of a body lie where there

is absolutely no mass ?

Watch Video Solution

4. Can centre of mass of a body coincide with

geometrical centre of the body ?

Watch Video Solution

https://dl.doubtnut.com/l/_SNhw1dSMjCoD
https://dl.doubtnut.com/l/_8JGjVa06bRhS


5. Does centre of mass of a rigid body lie

always on the body ?

Watch Video Solution

6. On what factors does the position of cm of a

rigid body depend ?

Watch Video Solution

https://dl.doubtnut.com/l/_g8mzEBqMLBtg
https://dl.doubtnut.com/l/_YklyYca6a7tk


7. Find the centre of mass of a uniform

triangula lamina.

Watch Video Solution

8. Determine the coordinates of the centre of

mass of a right circular solid cone of base

radius  and height .

Watch Video Solution

R h

https://dl.doubtnut.com/l/_DAAx10VIzAZ5
https://dl.doubtnut.com/l/_lisp3QQXVBdl


9. What is nature of motion of cm of an

isolated system ?

Watch Video Solution

10. Find the centre of mass of a uniform

triangula lamina.

Watch Video Solution

11. What is an isolated system ?

https://dl.doubtnut.com/l/_8uZ7cO39LjvD
https://dl.doubtnut.com/l/_uyGbBtevrxil
https://dl.doubtnut.com/l/_cofCOFqdnjD5


Watch Video Solution

12. Name the rotational analouge of force.

What ar its units ?

Watch Video Solution

13. Write an expression for torque. Which rule

is used for �nding its direction ?

Watch Video Solution

https://dl.doubtnut.com/l/_cofCOFqdnjD5
https://dl.doubtnut.com/l/_vvHusjs8ZN7l
https://dl.doubtnut.com/l/_MUsiUZmGiuGx
https://dl.doubtnut.com/l/_8SDNyipVp0OX


14. Write the dimensional formula of angular

momentum. Is it scalar or vector ?

Watch Video Solution

15. Name the physical quantity whose

dimensions are same as that of angular

momentum ?

Watch Video Solution

https://dl.doubtnut.com/l/_8SDNyipVp0OX
https://dl.doubtnut.com/l/_7EPbkdx7BmKP


16. Which physical quantity is conserved when

a planet revolves around the sun ?

Watch Video Solution

17. What is angular velocity of earth spinning

around its own axis ?

Watch Video Solution

https://dl.doubtnut.com/l/_0Z3NpAcp51Vi
https://dl.doubtnut.com/l/_UVlDjhGDiB6q


18. Moment of inertia of a hollow cylinder of

mass  and radius , about the axis of

cylinder is

Watch Video Solution

M R

19. What is moment of inertia of a solid

cylinder of mass , length l and radius  about

the axis of the cylinder ?

Watch Video Solution

m r

https://dl.doubtnut.com/l/_1wCG4Mpb8JqO
https://dl.doubtnut.com/l/_pAM2sYo5CS0z
https://dl.doubtnut.com/l/_ISiYWJRy8E0Z


20. What is radius of gyration of a soild sphere

of mass  and radius  about its diameter ?

Watch Video Solution

m r

21. On what factors does the radius of gyration

of a body depend ?

Watch Video Solution

https://dl.doubtnut.com/l/_ISiYWJRy8E0Z
https://dl.doubtnut.com/l/_oojt0rA5l3Gq


22. A ring and a circular disc of di�erent

materials have equal masses and equal radii.

Which one will have a larger moment of inertia

about an axis passing through its centre of

mass perpendicular to its plane ?

Watch Video Solution

23. A disc of metal is melted and recast in the

from of a soild sphere. What will happen to

https://dl.doubtnut.com/l/_5dSdferDxjSc
https://dl.doubtnut.com/l/_A1GXiaP8WAn7


the moment of inertia anout a vertical axis

passing through the centre ?

Watch Video Solution

24. What are the units and dimensions of

moment of inertia ? Is it a vector ?

Watch Video Solution

25. What is rotational analogure of mass of a

body ?

https://dl.doubtnut.com/l/_A1GXiaP8WAn7
https://dl.doubtnut.com/l/_WOwM0ligZLpx
https://dl.doubtnut.com/l/_k4aoTv6AZMse


Watch Video Solution

26. State the two theorems of moment of

inertia.

Watch Video Solution

27. What is moment of inertia of a solid sphere

about its diameter ?

Watch Video Solution

https://dl.doubtnut.com/l/_k4aoTv6AZMse
https://dl.doubtnut.com/l/_0FFk7kqDlcy5
https://dl.doubtnut.com/l/_RK9rraIejJb2
https://dl.doubtnut.com/l/_wYxbI4g8Zfuu


28. What is the moment of inertia of a hollow

sphere about an axis passing through its

centre ?

Watch Video Solution

29. What are the factors on which moment of

inertia of a body depend ?

Watch Video Solution

https://dl.doubtnut.com/l/_wYxbI4g8Zfuu
https://dl.doubtnut.com/l/_VKsx7hUfVMvu


30. Is radius of gyration of a body constant

quantity ?

Watch Video Solution

31. There are two spheres of same mass and

same radius, one is solid and other is hollow.

Which of them has a larger moment of inertia

about its dimeter ?

Watch Video Solution

https://dl.doubtnut.com/l/_730d93Ze8MvQ
https://dl.doubtnut.com/l/_utz4TdO9rs6F
https://dl.doubtnut.com/l/_2nrrcHNAnMz2


32. Two solid spheres of the same are made of

metals of di�erent densities. Which of them

has a larger moment of inertia about a

diameter ?

Watch Video Solution

33. Name the rotational analogue of force.

What are its units ?

Watch Video Solution

https://dl.doubtnut.com/l/_2nrrcHNAnMz2
https://dl.doubtnut.com/l/_oP1BxGYsQyp8
https://dl.doubtnut.com/l/_uTSCk0grh7zB


34. A cannot ball and a marble ball roll from

rest down an incline. Which goes to the

buttom �rst ?

Watch Video Solution

35. Can a body in translatory motion have

angular momentum ? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_uTSCk0grh7zB
https://dl.doubtnut.com/l/_VKSWf4wHSYyj


36. Why spin angular velocity of a star is

greatly enhanced when it collapses under

gravitational pull and becomes a neutron star

?

Watch Video Solution

37. Fill in the blanks : 

(i)  (ii) 

Watch Video Solution

→
τ =

→
r × …

→
L =

→
r × …

https://dl.doubtnut.com/l/_poni1bzVevHA
https://dl.doubtnut.com/l/_zcAeuYL6VpWw
https://dl.doubtnut.com/l/_hr7cKfLJvf0S


38. How are torque and angular momentum

related ?

Watch Video Solution

39. Complete the statement : Angular

momentum of a particle is equal to twice… .

Watch Video Solution

https://dl.doubtnut.com/l/_hr7cKfLJvf0S
https://dl.doubtnut.com/l/_eZil8N9C11X3


40. Rolling motion can be treated as a

combination of ………. . Fill in the blanks.

Watch Video Solution

41. Write an expression for kinetic energy of

rolling body.

Watch Video Solution

https://dl.doubtnut.com/l/_Du7VnQscOGeu
https://dl.doubtnut.com/l/_4AXLsgSc23yc


42. A solid cylinder is rolling down on an

inclined plane of angle . The minimum value

of the coe�cient of friction between the plane

and the cylinder to allow pure rolling

Watch Video Solution

θ

43. Angle traced by a rotating body in nth

seconds is …………where symbols have

their usual meaning.

Watch Video Solution

θnth =

https://dl.doubtnut.com/l/_IqoVVp8d6CuH
https://dl.doubtnut.com/l/_893nPLE8txnA


44. the centre of gravity of a body on the

earth coincides with its centre of mass for a

small object whereas for an extended object it

may not ,what is the qualitaitve meaning of

small and extended in this regard ? 

for which of the following two coincides ? A

building , a pond , a lake ,a mountain ?

Watch Video Solution

https://dl.doubtnut.com/l/_893nPLE8txnA
https://dl.doubtnut.com/l/_5FeJwltqAITb


45. Why does a solid sphere have smaller

moment of inertia than a hollow cylinder of

same mass and radius, about an axis passing

through their axes of symmentry ?

Watch Video Solution

46. The variation of angular position , of a

point on a rotating rigid body, with time t is

shown in Fig. Is the body rotating clock wise or

θ

https://dl.doubtnut.com/l/_HyeM5aYP5F4q
https://dl.doubtnut.com/l/_k3bKjoX3gaHU


anti-clockwise ? 

Watch Video Solution

47. A unifrom cube of mass  and side a is

placed on a frictionless horizontal surface. A

vertical force  is applied to the edge as

m

F

https://dl.doubtnut.com/l/_k3bKjoX3gaHU
https://dl.doubtnut.com/l/_WvkLU2flL9ae


shown in Fig. Match the following (most

appropriate choice) : 

(a)  (i) Cube will move up.  

(b)  (ii) Cube will not exhibit

motion. 

(c )  (iii) Cube will begin to rotate and

slip at . 

(d)  (iv) Normal reaction e�ectively

mg/4 < F < mg/2

F > mg/2

F > mg

A

F = mg/4

https://dl.doubtnut.com/l/_WvkLU2flL9ae


at  from A, no motion.  

Watch Video Solution

a/3

48. A uniform sphere of mass  and radius 

is placed on a rough horizontal surface [Fig.]

The sphere is struck horizontally at a hight 

from the �oor. Match the following : 

m R

h

https://dl.doubtnut.com/l/_WvkLU2flL9ae
https://dl.doubtnut.com/l/_2nL96uWR7fdK


(a)  (i) Sphere rolls without slipping

with a constant velocity and no loss of energy. 

(b)  (ii) Sphere spins clockwise, loses

energy by friction. 

(c )  (iii) Sphere spins anti-clockwise,

loses energy by friction. 

(d)  (iv) Sphere has only a

translational motion, looses energy by friction.

h = R/2

h = R

h = 3R/2

h = 7R/5

https://dl.doubtnut.com/l/_2nL96uWR7fdK


VERY SHORT ANSWER QUESTIONS II.

Watch Video Solution

1. Which physical quantity is represented by

the product of the moment of inertia and the

angular velocity ?

Watch Video Solution

2. A ballet-dancer stretches her hands out for

slowing down. This is based on principle of

https://dl.doubtnut.com/l/_2nL96uWR7fdK
https://dl.doubtnut.com/l/_U6yb0KaEBob1
https://dl.doubtnut.com/l/_ZCYbTKwIUvt9


SHORT ANSWER QUESTIONS I.

conservation of … .

Watch Video Solution

1. Find the centre of mass of a uniform

triangula lamina.

Watch Video Solution

https://dl.doubtnut.com/l/_ZCYbTKwIUvt9
https://dl.doubtnut.com/l/_51trsCyUX8VP


SHORT ANSWER QUESTIONS

2. About which axis would the moment of

inertia of a body be minimum ?

Watch Video Solution

1. Two particles of masses  move

with velocities  towards eachother

on a smooth horizontal surface. What is the

velocity of their centre of mass ?

m1 and m2

υ1 and υ2

https://dl.doubtnut.com/l/_1nq7cI3JEMkw
https://dl.doubtnut.com/l/_5WTyJcUNEHE2


Watch Video Solution

2. Two balls of mass  each are placed at the

two vertices of an equilateral triangle. Another

ball of mass  is placed at the third vertex of

the triangle. Locate the centre of mass of the

system.

Watch Video Solution

m

2m

3. the length of seconds hand of a clock is

. The speed of the tip of the hand is ……… .10cm

https://dl.doubtnut.com/l/_5WTyJcUNEHE2
https://dl.doubtnut.com/l/_77evBA1oH3nG
https://dl.doubtnut.com/l/_Ph9SOy7VrCQw


Watch Video Solution

4. Is torque a scalar or vector ? If it is a vector,

what rule is used to determine its direction ?

Watch Video Solution

5. Why do we perfect to use a when with a

long arm ?

Watch Video Solution

https://dl.doubtnut.com/l/_Ph9SOy7VrCQw
https://dl.doubtnut.com/l/_N1UIIe3KapmC
https://dl.doubtnut.com/l/_5jUJd8H9nkyq
https://dl.doubtnut.com/l/_rnsftAPl9jDb


6. What is the dimensional formula of angular

momentum and what are its units ? Is it a

scalar ?

Watch Video Solution

7. Is the angular speed of rotation of hour

hand of a watch greater or smaller than the

angular speed of earth's rotation about its

axis ?

Watch Video Solution

https://dl.doubtnut.com/l/_rnsftAPl9jDb
https://dl.doubtnut.com/l/_gF52YnI0dFXO


8. A body is in rotational motion. Is it

necessary that a torque be acting on it ?

Watch Video Solution

9. Why are doors provided with handles near

the outer edges, far away from the hinges ?

Watch Video Solution

https://dl.doubtnut.com/l/_cPtygSCWGQxv
https://dl.doubtnut.com/l/_qgMSBcqq4woU


10. It is di�cult to open or close the door by

pushing/pulling it at the hinges. Why ?

Watch Video Solution

11. To open or close a heavy door, why force is

applied at right angles to the door.

Watch Video Solution

https://dl.doubtnut.com/l/_CdyxdYUyiEJD
https://dl.doubtnut.com/l/_HoGfIMSPAZDc


12. Why is it easier to open a tap with two

�ngers than with onw �nger ?

Watch Video Solution

13. What is angular impulse ?

Watch Video Solution

14. Which component of linear momentum

does not contribute to angular momentum ?

https://dl.doubtnut.com/l/_NA0U8Wl8Bzyg
https://dl.doubtnut.com/l/_6xTUwYzUtDAm
https://dl.doubtnut.com/l/_xYXBXNvnHWiI


Watch Video Solution

15. Is a body in circular motion in equillibrium

?

Watch Video Solution

16. A particle moves in a circular path with

decreasing speed. What happens to its

angular momentum ?

Watch Video Solution

https://dl.doubtnut.com/l/_xYXBXNvnHWiI
https://dl.doubtnut.com/l/_yFBigQChfXST
https://dl.doubtnut.com/l/_baa4wp8hU270


17. Explain that torque is only due to

transverse component of force. Radial

component as nothing to do with torque.

Watch Video Solution

18. Show that centre of mass of an isolated

system moves with a uniform velocity along a

straight line path.

Watch Video Solution

https://dl.doubtnut.com/l/_baa4wp8hU270
https://dl.doubtnut.com/l/_EHWGvujkFHso
https://dl.doubtnut.com/l/_hjVPcrMIaUA7


19. Locate the centre of mass of uniform

triangular lamina and a uniform cone.

Watch Video Solution

20. Explain the concepts of torque and angular

momentum.

Watch Video Solution

21. Explain what is meant by centre of gravity.

https://dl.doubtnut.com/l/_ZFYTMCHwbcHd
https://dl.doubtnut.com/l/_x3Nszy2ed2qb
https://dl.doubtnut.com/l/_OY8tYzKqHgnS


Watch Video Solution

22. About what axis would a uniform cube

have its minimum moment of inertia?

Watch Video Solution

23. Is radius of gyration of a body constant

quantity ?

Watch Video Solution

https://dl.doubtnut.com/l/_OY8tYzKqHgnS
https://dl.doubtnut.com/l/_yC9dlUwzRZGb
https://dl.doubtnut.com/l/_ueJWzJLIgNpc
https://dl.doubtnut.com/l/_ZI1eRRWS71j2


24. Speed of rotation of a body a�ects the

radius of gyration of the body. Comment.

Watch Video Solution

25. A solid disc is recast into a thin walled

cylinder of same radus. Which will have larger

moment of inertia ?

Watch Video Solution

https://dl.doubtnut.com/l/_ZI1eRRWS71j2
https://dl.doubtnut.com/l/_sWlBHZy4QTUq


26. Two satellites of equal masses, which can

be considered as particles are orbiting the

earth at di�erent heights. Will their moment

of inertia be same or di�erent ?

Watch Video Solution

27. In which of the following cases shown Fig.

it is most di�cult to rotate the rod ? Explain

https://dl.doubtnut.com/l/_qKK1o8ukef62
https://dl.doubtnut.com/l/_kf1wGJXAhA4e


why ? 

Watch Video Solution

28. In �rst �gure a meter stick, half of which is

wood and the other half steel is pivoted at the

wooden end at  and a force is applied at theA

https://dl.doubtnut.com/l/_kf1wGJXAhA4e
https://dl.doubtnut.com/l/_YdrvckVxFaVB


steel and at . On second �gure the stick is

pivoted at the steel end at  and the same

force is applied at the wooden end at . The

angular acceleration. 

.

Watch Video Solution

O

O

A

29. Two circular discs  and  of equal masses

and thicknesses. But are made of metals with

densities . If their

A B

dA and dB(dA > dB)

https://dl.doubtnut.com/l/_YdrvckVxFaVB
https://dl.doubtnut.com/l/_mjQ9AO26rVI9


moments of inertia about an axis passing

through the centre and normal to the circular

faces be , then.

Watch Video Solution

IA and IB

30. The radius of gyration of an uniform rod of

length  about an axis passing through its

centre of mass and perpendicular to its length

is.

Watch Video Solution

L

https://dl.doubtnut.com/l/_mjQ9AO26rVI9
https://dl.doubtnut.com/l/_Gazaf6lFSkCT
https://dl.doubtnut.com/l/_TfQlGGIrKi6l


31. Why there two propellers in a helicopter ?

Watch Video Solution

32. A solid wooden sphere rolls down two

di�erent inclined planes of the same height

but of di�erent inclinations. (a) Will it reach

the bottom with same speed in each case ? 

(b) Will it take longer to roll down one inclined

plane than other ? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_TfQlGGIrKi6l
https://dl.doubtnut.com/l/_43XmqBKBTr7S


33. Using expressisions for power and kinetic

energy of rotational motion, derive the

relation , where letters have their usual

meaning.

Watch Video Solution

τ = Iα

34. A thin uniform circular disc of mass  and

radius  is rotating in a horizontal plane

about an axis passing through its centre and

perpendicular to its plane with an angular

M

R

https://dl.doubtnut.com/l/_LYoLytfF3YIb
https://dl.doubtnut.com/l/_DWkIjT5957xI


velocity . Another disc of the same

dimensions but of mass  is placed gently

on the �rst disc co-axially. show that angular

velocity o fthe system is .

Watch Video Solution

ω

M /4

4ω/5

35. Is angular momentum of a system always

conserved ?

Watch Video Solution

https://dl.doubtnut.com/l/_DWkIjT5957xI
https://dl.doubtnut.com/l/_EpxLXN85dMFJ


36. A �ywheel is revolving with a constant

angular velocity. A chip of its rim breaks and

�ies away. How is its angular velocity a�ected ?

Watch Video Solution

37. Why are not able to rotate a wheel by

pulling or pushing along its radius ?

Watch Video Solution

https://dl.doubtnut.com/l/_uKUBGVB6QeDW
https://dl.doubtnut.com/l/_FLFHLeeyRWW0


38. Explain why the speed of a whirl wind in a

tornado is alarmingly high ?

Watch Video Solution

39. State the two theorems of moment of

inertia.

Watch Video Solution

https://dl.doubtnut.com/l/_kOQ7CanLhz04
https://dl.doubtnut.com/l/_Us3X70GjMGy5


40. Explain the physical signi�cance of

moment of inertia and radius of gyration.

Watch Video Solution

41. Obtain expression for  of rolling

motion.

Watch Video Solution

K. E.

42. State the laws of rotational motion.

https://dl.doubtnut.com/l/_7kCT6g4Zz10x
https://dl.doubtnut.com/l/_pkAoEiJ1gAL8
https://dl.doubtnut.com/l/_vh5VDaB3hAwb


Watch Video Solution

43. The vector sum of a system of non-collinear

forces acting on a rigid body is given to be

non-zero. If the vector sum of all torques due

to the system of forces about a centain point

is found to be zero, does this mean that it is

necessarily zero about any arbitrary point ?

Watch Video Solution

https://dl.doubtnut.com/l/_vh5VDaB3hAwb
https://dl.doubtnut.com/l/_WX7MJTDt4tJS


44. A wheel in uniform motion about an axis

passing through its centre and perpendicular

plus is considered to be in mechanical

(translational plus rotational ) equilibrium

because no net external force or torqure is

reqired to sustain its motion However , the

particles than constitute the wheel do

experience a centripeteal the acceleration

wheel being in equilibrium ? 

how would you set a half wheel into unifrom

motion about an axis passing throgh the

centre of mass of the wheel and perpendicular

https://dl.doubtnut.com/l/_QUIxcNue2sDs


to its plane ? will ypu require external forces

to sustain the motion ?

Watch Video Solution

45. A door is hinged at one and is free to

rotate about a vertical axis [Fig.] Does its

weight cause any torque the axis ? Given

https://dl.doubtnut.com/l/_QUIxcNue2sDs
https://dl.doubtnut.com/l/_UIFuACnaEE2S


reason for you answer. 

Watch Video Solution

46.  equal point masses each of mass 

 are placed at the vertices of a angular n-

(n − 1)

m

https://dl.doubtnut.com/l/_UIFuACnaEE2S
https://dl.doubtnut.com/l/_UIx9TLK9kF1n


SHORT ANSWER QUESTIONS II.

polygon. The vacent vertex has  position

vector  with respect to the centre of the

polygon. Find the position vector of centre of

mass.

Watch Video Solution

a

a

1. Can a body in translatory motion have

angular momentum ? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_UIx9TLK9kF1n
https://dl.doubtnut.com/l/_v5EtroHkj046


LONG ANSWER QUESTIONS

2. (i) A person sits near the edge of a circular

platform revolving with a uniform angualr

speed. What will be the change in the motion

of the platform ? 

(ii) What if the person stars moving from the

edge towards the centre of the platform ?

Watch Video Solution

https://dl.doubtnut.com/l/_v5EtroHkj046
https://dl.doubtnut.com/l/_K9N6V6C7wdR9
https://dl.doubtnut.com/l/_MnxF25QftMFj


1. Obtain an expression for the position vector

of centre of mass of a two particle system.

Watch Video Solution

2. Obtain an expression for the position vector

of centre of mass of a system of  particles.

Watch Video Solution

n

3. Show that centre of mass of an isolated

system moves with a uniform velocity along a

https://dl.doubtnut.com/l/_MnxF25QftMFj
https://dl.doubtnut.com/l/_M0o7fGvPzMQQ
https://dl.doubtnut.com/l/_2tfJHSwS1wuZ


straight line path.

Watch Video Solution

4. Discuss atleast three examples of the

motion of centre of mass.

Watch Video Solution

5. Brie�y discuss the concept of torque or

moment of a force.

Watch Video Solution

https://dl.doubtnut.com/l/_2tfJHSwS1wuZ
https://dl.doubtnut.com/l/_4cPgFrekbQdi
https://dl.doubtnut.com/l/_OCVgjgOwZ4U4


6. Derive an expression for torque in cartesian

co-ordinates.

Watch Video Solution

7. Obtain a expression for torque in polar co-

ordinates.

Watch Video Solution

https://dl.doubtnut.com/l/_OCVgjgOwZ4U4
https://dl.doubtnut.com/l/_61CE2TZMPsEm
https://dl.doubtnut.com/l/_irg19nIAAGue


8. Explain the concept of angular momentum

and obtain an expression for it in cartesion co-

ordinates.

Watch Video Solution

9. Discuss the physical meaning of angular

momentum.

Watch Video Solution

https://dl.doubtnut.com/l/_k2PS7M5JVRPQ
https://dl.doubtnut.com/l/_1pqfr1rPKZhH


10. Brie�y explain equilibrium of a rigid body.

When is a body said to be in partial

equilibrium ?

Watch Video Solution

11. Obtain an expression for kinetic energy of

rotation of a body. Hence de�ne moment of

inertia of the body. Explain its physical

signi�cance.

Watch Video Solution

https://dl.doubtnut.com/l/_ss4vf7bEsSwX
https://dl.doubtnut.com/l/_4Sdr7lC5CRet


12. Establish a relation between torque and

moment of inertia of a rigid body.

Watch Video Solution

13. Establish a relation between angular

momentum and moment of inertia of a rigid

body.

Watch Video Solution

https://dl.doubtnut.com/l/_4Sdr7lC5CRet
https://dl.doubtnut.com/l/_nB2EymVl8UTA
https://dl.doubtnut.com/l/_WOhO2PmKrOjF
https://dl.doubtnut.com/l/_OXDEMSZtVuYx


14. State and explain the principle of

conservation of angular momentum. Give

atleast two examples.

Watch Video Solution

15. State and prove theorem of parallel axes.

Watch Video Solution

16. State and prove theorem of perpendicular

axes.

https://dl.doubtnut.com/l/_OXDEMSZtVuYx
https://dl.doubtnut.com/l/_hcTlkft4g4AI
https://dl.doubtnut.com/l/_PfZcPGEVcSQE


Watch Video Solution

17. Derive an expression for moment of inertia

of a thin circular ring about an axis passing

through its centre and perpendicular to the

plane of the ring.

Watch Video Solution

18. Obtain an expression for moment of inertia

of a uniform circular disc about a diameter of

https://dl.doubtnut.com/l/_PfZcPGEVcSQE
https://dl.doubtnut.com/l/_NguX7vpzSjIY
https://dl.doubtnut.com/l/_ngfXPq6Fjvo2


the disc.

Watch Video Solution

19. Discuss rolling without slipping of a

cylinder down a rough inclined plane and

obtain an expression for the coe�fcient of

friction necessary for the same.

Watch Video Solution

https://dl.doubtnut.com/l/_ngfXPq6Fjvo2
https://dl.doubtnut.com/l/_ohQyJTknN40B


20. Draw analogy between rotational motion

and translational motion.

Watch Video Solution

21. Find the centre of mass of a unifrom (a)

half-disc,(b) quarter-disc.

Watch Video Solution

https://dl.doubtnut.com/l/_FoSP3zFbhVhS
https://dl.doubtnut.com/l/_vLLStUt2MqYG


22. Two discs of moments of inertia 

about their respective axes (normal to the disc

and passing through the centre) and rotating

with angular speeds  are brought

into contact face to face with their axes of

rotation coincident. 

(a) Does the law of conservation of angular

momentum apply to the situation ? Why ? 

(b) Find the angular speed of the two-disc

system. 

(c ) Calculate the loss in kinetic energy of the

I1 and I2

ω1 and ω2

https://dl.doubtnut.com/l/_vRtLA5PwvXv8


system in the process. 

(d) Account for this loss.

Watch Video Solution

23. A disc of radius  is rotating with an

angular speed  about a horizontal axis. It is

placed on a horizontal table. The coe�cient of

kinetic friction is .  

(a) What was the velocity of its centre of mass

before being brought in contact with the table

? 

R

ω0

μk

https://dl.doubtnut.com/l/_vRtLA5PwvXv8
https://dl.doubtnut.com/l/_905grPWkUIa8


(b) What happens to the linear velocity of a

point on its rim when placed in contact with

the table ? 

(c ) What happens to the linear speed of the

centre of mass when disc is placed in contact

with the table ? 

(d) Which force i sresponsible for the e�ects in

(b) and (c ). 

(e) What condition should be satis�ed for

rolling to begin ? 

(f) Calculate the time taken for the rolling to

begin.

Watch Video Solution

https://dl.doubtnut.com/l/_905grPWkUIa8


24. Two cylindrical hollow drums of radii

, and of a commom height h, are

rotating with angular velocities  (anti-

clockwise) and  (clockwise), respectively. Their

axes, �xed are parallel and in a horizontal

plane separated by . They are now

brought in contact .  

(a) Show the frictional forces just after

contact. 

(b) Identify forces and torque external to the

system just after contact. 

R and 2R

ω

ω

(3R + δ)

(δ → 0)

https://dl.doubtnut.com/l/_905grPWkUIa8
https://dl.doubtnut.com/l/_7EzV4lZaa1f9


(c ) What would be the ratio of �nal angular

velocities when friction ceases ?

Watch Video Solution

25. A unifrom square plate  and a

unifrom rectangular plate  have

identical areas and mass [Fig.] 

Show that 

(i) , (ii) , (iii)

S(sidec)

R(sideb, a)

IxR /IxS < 1 IyR /IyS > 1

https://dl.doubtnut.com/l/_7EzV4lZaa1f9
https://dl.doubtnut.com/l/_hw2me0vlJO8F


. 

Watch Video Solution

IzR /IzS > 1

26. A unifrom disc of radius , is resting on a

table on its rim. The coe�cient of friction

between disc and table is  Fig. Now the disc

is spulled with a force  as shown in the Fig.

What is the maximum value of  for which the

disc rolls without slipping ? 

R

μ

F

F

https://dl.doubtnut.com/l/_hw2me0vlJO8F
https://dl.doubtnut.com/l/_WmoHqbC7jtAt


SOLVED EXAMPLES TYPE E

  

Watch Video Solution

https://dl.doubtnut.com/l/_WmoHqbC7jtAt


ADVANCED PROBLEMS FOR COMPETITIONS

1. A cylinder of mass  and radius  and

free to rotate about its axis receives an

angular impulse of  initially,

followed by a similar impulse after every 

second. What is the angular speed of the

cylinder  after the initial impulse ? The

cylinder is at rest initially.

Watch Video Solution

5kg 30cm

3kgm2s− 1

4

30s

https://dl.doubtnut.com/l/_sF6T4VNYz0Fz
https://dl.doubtnut.com/l/_cqd0YYimhAlL


1. A  man stands in contact against the

inner wall of a hollow cylindrical drum of

radius  rotating about its verticle axis. The

coe�cient of friction between the wall and his

clothing is  . What is the minimum

rotational speed of the cylinder to enable the

man to remain stuck to the wall (without

falling) when the �oor is suddenly removed?

Watch Video Solution

70kg

3m

0.15

https://dl.doubtnut.com/l/_cqd0YYimhAlL


2. A solid cylinder at rest at top of an inclined

plane of height  rolls down without

slipping. If the same cylinder has to slide down

a frictionaly inclined plane and acquires the

same velocity as that acquired by centre of

mass of rolling cylinder at the bottom of the

incline, what should be the height of inclined

plane ?

Watch Video Solution

2.7m

https://dl.doubtnut.com/l/_5B8IsJz93taf


3. Find the maximum speed at which a car can

turn round a curve of  radius on a level

road if coe�cient of friction between the

tyress and road is .

Watch Video Solution

30m

0.4. Takeg = 10m/s2

4. A tube of length L is �lled completely with

an incomeressible liquid of mass M and closed

at both the ends. The tube is then rotated in a

horizontal plane about one of its ends with a

https://dl.doubtnut.com/l/_UcLuh0C6yK7s
https://dl.doubtnut.com/l/_fjSZpXe26mIq


uniform angular velocity  The force exerted

by the liquid at the other end is

Watch Video Solution

ω.

5. A particle describes a horizontal circule on

the smooth inner surface of a coincal funnel

as shown in Fig. If the height of the plane of

the circle above the vertex is , �nd the

speed of the particle.

Watch Video Solution

9.8cm

https://dl.doubtnut.com/l/_fjSZpXe26mIq
https://dl.doubtnut.com/l/_hTjZdo2faudE
https://dl.doubtnut.com/l/_9FkcEsWWA0at


6. A uniform square plate and a disc having

same mass per unit area are kept in contact as

shown in Fig. The side of square and diameter

of circle are both equal to . Locate the

position of centre of mass of the system w.r.t.

the centre of the square. 

Watch Video Solution

L

https://dl.doubtnut.com/l/_9FkcEsWWA0at
https://dl.doubtnut.com/l/_Z4mlJooF8P3T


7. Find the centre of mass of a uniform

semicircular ring of radius  and mass .

Watch Video Solution

R M

8. A uniform bar of length 6a and mass 8m lies

on a smooth horizontal table. Two point

masses m and 2m moving in the same

horizontal plane with speed 2v and v,

respectively, strike the bar [as shown in the

�g.] and stick to the bar after collision.

Denoting angular velocity (about the centre of

https://dl.doubtnut.com/l/_Z4mlJooF8P3T
https://dl.doubtnut.com/l/_tEpXOeSONDzM


mass), total energy and centre of mass velocity

by , E and  respecitvely, we have after

collison 

Watch Video Solution

ω vc

9. Half of the recrtangular plate shown in

�gure is made of a material of density  andρ1

https://dl.doubtnut.com/l/_tEpXOeSONDzM
https://dl.doubtnut.com/l/_Y4nWVEIZlkMu


the other half of density . The length of the

plate is L. Locate the centre of mass of the

plate. 

Watch Video Solution

ρ2

10. Find the location of centre of mass of a

uniform semicirular plate of radius  and

mass .

Watch Video Solution

R

M

https://dl.doubtnut.com/l/_Y4nWVEIZlkMu
https://dl.doubtnut.com/l/_8aynbBGG8alZ
https://dl.doubtnut.com/l/_Qmfyitf6KU1q


11. The density of a linear rod of length L varies

as  where x is the distance from

the left end. Locate the centre of mass. 

Watch Video Solution

ρ = A + Bx

12. A cubical block of ice of maas m and edge L

is placed in a large tray of maas M. If the ie

melts, how far does the centre of maas of the

system ''ice plus tray'' come down?

https://dl.doubtnut.com/l/_Qmfyitf6KU1q
https://dl.doubtnut.com/l/_e1jTFqaeSjIT


Watch Video Solution

13. A string is wrapped around the rim of a

wheel of moment of inertia 0.20  nd

radius 20 cm. The wheel is free to rotate about

it axis. Initially, thewheel is t rest. The string is

now pulled by a force of 20 N. Find the angular

velocity of the wheel after 5.0 seconds.

Watch Video Solution

kg − m2

https://dl.doubtnut.com/l/_e1jTFqaeSjIT
https://dl.doubtnut.com/l/_S4bNZss02NE3


14. A wheel of rdius r and moment of inertia I

about its axis is �xed at top of an inclined

plane of inclination  as shownin �gure. A

string is wrapped round the wheel and its free

end supports a block of mass M which can

slide on the plane. INitialy, tehwheel is

rotating at a speed  in direction such that

the block slides pu the plane. How far wil the

θ

ω

https://dl.doubtnut.com/l/_rIigMp1LfLw7


block move before stopping? 

Watch Video Solution

15. A solid sphere of mass  and radius 

is free to rotate about an axis passing through

its centre. Find a constant tangential force 

required to rotate the sphere with a velocity

of  in . Starting from rest. Also,

3kg 2m

F

10rad/s 2 sec

https://dl.doubtnut.com/l/_rIigMp1LfLw7
https://dl.doubtnut.com/l/_Djl9QgRjGZ2n


�nd the number of rotations made by the

sphere in that time interval.

Watch Video Solution

16. Two discs of radii  are pressed

against eachother. Initially, disc wit radius  is

rotating with angular velocity  and other disc

is stationary. Both discs are hinged at their

respective centres and are free to rotate

about them. Moment of inertiaof smaller disc

is  and of bigger disc is  about their

R and 2R

R

ω

I 2I

https://dl.doubtnut.com/l/_Djl9QgRjGZ2n
https://dl.doubtnut.com/l/_gCGBXMKaP7jB


respective axis of rotation. Find the angular

velocity of bigger disc after long time. 

Watch Video Solution

https://dl.doubtnut.com/l/_gCGBXMKaP7jB


17.   

A solid ball rolls down a parabolic path ABC

from a height h as shown in �gure. Portion AB

of the path is rough while BC is smooth. How

high will the ball climb in BC?

Watch Video Solution

https://dl.doubtnut.com/l/_Z2bc5JSkQfFW


18. A cylinder of mass  and radius  is

held between two planks as shown in Fig.

Calculate  of the cylinder when there is no

slipping at any point. 

Watch Video Solution

2kg 10cm

KE

https://dl.doubtnut.com/l/_LkHW90sG2IQr


19. A rod of mass  and length  is himged

about one of its ends. The rod is released from

horizontal position. When the rod becomes

vertical, calculate (i) angular speed of the rod

(ii) Hinge reaction.

Watch Video Solution

m l

https://dl.doubtnut.com/l/_M796YHbnPpOV


20.   

A billiard ball, initially at rest, is given a sharp

impulse by a cue. The cue is held horizontally a

distance  above the centre line as shown in

�gure. The ball leaves the cue with a speed 

and because of its backward slipping

eventually acquires a �nal 

h

v0

https://dl.doubtnut.com/l/_1bjIVgNbmntG


NCERT

speed  show that   

Where  is the radius of the ball.

Watch Video Solution

v0
9

7
h = R

4

5

R

1. Given the location of the centre of mass of a

(i) sphere, (ii) cylinder, (iii) ring, and (iv) cube,

each of uniform mass density. Does the centre

of mass of a body necessarily lie on the body ?

Watch Video Solution

https://dl.doubtnut.com/l/_1bjIVgNbmntG
https://dl.doubtnut.com/l/_WeitBQuWc3mn


2. In the  molecule, the separation

between the nuclei of the two atoms is about

. Find the approximate

location of the c.m of the molecule, given that

a chorine atom ia about  times as massive

as a hydrogen atom and nearly all the mass of

an atom is cocentrated in its uncleus ?

Watch Video Solution

HCI

1.27Å(1Å = 10− 10m)

35.5

https://dl.doubtnut.com/l/_WeitBQuWc3mn
https://dl.doubtnut.com/l/_jcTLTykuTjx8


3. A child is sitting at one end of a long trolley

moving with a uniform speed  on a smooth

horizontal track. If the child starts running

towards the other end of the trolley with a

speed  (w.r.t. trolley), the speed of the centre

of mass of the system will.

Watch Video Solution

v

u

4. Show that the area of the triangle

contained between the vector  is→
r and

→
b

https://dl.doubtnut.com/l/_VZd9BUKAFCkY
https://dl.doubtnut.com/l/_35nwNi4T545e


one half of the magnitude of 

Watch Video Solution

→
a ×

→
b

5. Show that  is equal in

magnitude to the volume of the

parallelopiped formed on the three vectiors,

.

Watch Video Solution

→
a . (

→
b ×

→
c )

→
a ,

→
b and

→
c

https://dl.doubtnut.com/l/_35nwNi4T545e
https://dl.doubtnut.com/l/_9qkMH5NUZgvE


6. Find the components along the  axes

of the angular momentum  of a particle,

whose position vector is  with components

 and momentum is  with components 

. Show that if the particle moves

only in the  plane, the angular

momentum has only a z-component.

Watch Video Solution

x, y, z

→
L

→
r

x, y, z
→
p

px, py and pz

x − y

https://dl.doubtnut.com/l/_IOWfwabBrv3i


7. Two particles each of mass  and speed ,

travel in opposite direction along parallel lines

separated by a distance d. Show that the

vector angular momentum of this system of

particles is the same about any point taken as

origin.

Watch Video Solution

m v

8. A non-uniform bar of weight  is

suspended at rest by two strings of negligible

W

https://dl.doubtnut.com/l/_aPhFIPIidJb8
https://dl.doubtnut.com/l/_jAYBhruxiXxU


weight as shown in Fig. The angles made by

the strings with the vertical are

 respectively. The bar is 

long. Calculate the distance  of the centre of

gravity of the bar from its left end. 

Watch Video Solution

36.9∘ and 53.1∘ 2m

d

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


9. A car weighs . The distance between

its front and back axles is . Its centre of

gravity is  behind the front axle.

Determine the force exerted by the level

ground on each front wheel and each back

wheel.

Watch Video Solution

1800kg

1.8m

1.05m

10. (a) Find the moment of inertia of a sphere

about a tangent to the sphere, given the

https://dl.doubtnut.com/l/_KAgpA2borQgy
https://dl.doubtnut.com/l/_uF0OLpHRcxAg


moment of inertia of the sphere about any of

its diameters to be  is the

mass of the sphere and  is the radius of the

sphere. 

(b) Given the moment of inertia of a disc of

mass  and radius  about any of its

diameters to be , �nd the moment of

inertia about an axis normal to the disc

passing through a point on its edge.

Watch Video Solution

2MR2 /5, whereM

R

M R

MR21

4

https://dl.doubtnut.com/l/_uF0OLpHRcxAg


11. Torques of equal magnitude are applied to

hollow cylinder and a solid sphere, both

having the same mass and same radius. The

cylinder is free to rotate aabout its standard

axis of symmetry, and the sphere is free to

rotate about an axis passing through its

centre. which of the two will aquire a greater

angular speed after a given time ?

Watch Video Solution

https://dl.doubtnut.com/l/_jUiqh2YEAnRs


12. A solid cylinder of mass  rotates about

its axis with angular speed . The radius

of the cylinder is . What is the kinetic

energy associated with the rotation of the

cylinder ? What is the magnitude of angular

momentum of the cylinder about its axis ?

Watch Video Solution

20kg

100s− 1

0.25m

13. A child stands at the centre of a turn table

with his two arms outstretched. The turn table

https://dl.doubtnut.com/l/_EKhCRTyOziJy
https://dl.doubtnut.com/l/_5YrgXZZtkuUr


is set rotating with an angular speed of 

rpm. How much is the angular speed of the

child, if he folds his hands back reducing the

moment of inertia to  time the initial

value ? Assume that the turn table rotates

without friction. 

(b) Show that the child's new  of

rotation is more than the initial  of

rotation. How do you account for this increase

in  ?

Watch Video Solution

40

(2/5)

K. E.

K. E.

K. E.

https://dl.doubtnut.com/l/_5YrgXZZtkuUr
https://dl.doubtnut.com/l/_6uK8bXjYXw0g


14. A rope of negligible mass is wound around

a hollow cylinder of mass  and radius 

. What is the angular acceleration of the

cylinder, if the rope is pulled with a force of

 ? What is the linear acceleration of the

rope ? Assume that there is no slipping.

Watch Video Solution

3kg 40cm

30N

15. To maintain a rotor at a uniform angular

speed of , an engine needs to transmit200s− 1

https://dl.doubtnut.com/l/_6uK8bXjYXw0g
https://dl.doubtnut.com/l/_y97xPt8135Bo


a torque of . What is the power of

the engine required ?

Watch Video Solution

180N − m

16. From a uniform disc of radius , a circular

section of radius  is cut out. The centre of

the hole is at  from the centre of the

original disc. Locate the centre of mass of the

resulating �at body.

Watch Video Solution

R

R/2

R/2

https://dl.doubtnut.com/l/_y97xPt8135Bo
https://dl.doubtnut.com/l/_QcrfV5eNw3tg
https://dl.doubtnut.com/l/_UCbcVQ9Ru8Uw


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

its centre. When two coins, each of mass 

are put one on of the other at the  mark,

the stick is found to balanced at . The

mass of the metre stick is.

Watch Video Solution

5g

12cm

45cm

18. A solid wooden sphere rolls down two

di�erent inclined planes of the same height

but of di�erent inclinations. (a) Will it reach

the bottom with same speed in each case ? 

https://dl.doubtnut.com/l/_UCbcVQ9Ru8Uw
https://dl.doubtnut.com/l/_yw8nb3Is0cIt


(b) Will it take longer to roll down one inclined

plane than other ? Explain.

Watch Video Solution

19. A hoop of radius  weight .It rolls

along a horizontal �oor so that its centre of

mass has a speed of . How much

work has to be done to stop it ?

Watch Video Solution

2m 100kg

20cms− 1

https://dl.doubtnut.com/l/_yw8nb3Is0cIt
https://dl.doubtnut.com/l/_ahfq4Cnd9QAe


20. The oxygen molecule has a mass of

 and a moment of inertia of 

 about an axis through its

centre perpendicular to the line joining the

two atoms. Suppose the mean speed of such a

molecule in a gas is  and that its

kinetic energy of rotation is two thirds of its

kinetic energy of translation. Find the average

angular velocity of the molecule.

Watch Video Solution

5.30 × 10− 26kg

1.94 × 10− 46kgm2

500m/s

https://dl.doubtnut.com/l/_SxUlSi4yQMmV
https://dl.doubtnut.com/l/_QLEVwk66pzZD


ADDITIONAL EXERCISES

21. A sphere rolls up an inclined plane whose

inclination is . At the bottom of the

inclined plane, the center of mass of the

sphere has a translational speed of  (a)

How far does the sphere travel up the plane?

(b) How long does it take to return to the

bottom?

Watch Video Solution

30∘

5ms− 1

https://dl.doubtnut.com/l/_QLEVwk66pzZD


1. As shown in Fig. the two sides of a step

ladder  and  are  long and hinged

at . A rope  is tied half way up. A

weight  is suspended from a point 

 from B along the ladder .

Assuming the �oor to be fricionless and

neglecting the weight of the ladder, �nd the

tension in the rope and forces exerted by the

�oor on the ladder. (Take  

(Hint. Consider the eqilibrium of each side of

BA CA 1.6m

A DE, 0.5m

40kg

F , 1.2m BA

g = 9.8m/s2)

https://dl.doubtnut.com/l/_2ZGyfXoWiUjx


the ladder separately.) 

Watch Video Solution

2. A man stands on a rotating platform, with

his arms stretched horizontal holding a 5kg

https://dl.doubtnut.com/l/_2ZGyfXoWiUjx
https://dl.doubtnut.com/l/_GEkppUUffVd7


weight in each hand. The angular speed of the

platform is  revolutions per minute. The

man then brings his arms close to his body

with the distance of each weight from the axis

changing from  to . moment of

inertia of the man together with the platform

may be taken to be constant and equal t

. (a) What is the his new angular

speed ? (Neglect friction.) 

(b) Is kinetic energy conserved in the process ?

If not, from where does the change come

about ?

Watch Video Solution

30

90cm 20cm

7.6kgm2

https://dl.doubtnut.com/l/_GEkppUUffVd7


3. A bullet of mass  and speed  is

�red into a door and gets embedded exactly at

the centre of the door. The door is  wide

and weight . It is hinged at one end and

rotates about a vertical axis practically

without friction. Find the angular speed of the

door just after the bullet embeds into it.(Hint.

The moment of inertia of the door about the

vertical axis at one end is 

Watch Video Solution

10g 500m/s

1.0m

12kg

ML2 /3)

https://dl.doubtnut.com/l/_GEkppUUffVd7
https://dl.doubtnut.com/l/_hj63EU4vN7Tc


4. Two discs of moments of inertia 

about their respective axes (normal to the disc

and passing through the centre) and rotating

with angular speeds  are brought

into contact face to face with their axes of

rotation coincident. 

(a) Does the law of conservation of angular

momentum apply to the situation ? Why ? 

(b) Find the angular speed of the two-disc

system. 

(c ) Calculate the loss in kinetic energy of the

I1 and I2

ω1 and ω2

https://dl.doubtnut.com/l/_hj63EU4vN7Tc
https://dl.doubtnut.com/l/_gJuw7el9h2wV


system in the process. 

(d) Account for this loss.

Watch Video Solution

5. (a) Prove the theorem of perpendicular axes.

(Hint : Square of the distance of a point (x, y)

in the x-y plane from an axis through the

origin and perpendicular to the plane is

.  

(b) Prove the theorem of parallel axes. 

(Hint : If the centre of mass of a system of n

(x2 + y2)

https://dl.doubtnut.com/l/_gJuw7el9h2wV
https://dl.doubtnut.com/l/_ACDI60NQxOe4


particles is chosen to be the origin

).

Watch Video Solution

∑miri = 0

6. Prove the result that the velocity  of

translation of a rolling body (like a ring, disc,

cylinder or sphere) at the bottom of an inclied

plane of a hight h is given by

 using dynamical

consideration (i.e. by consideration of forces

and torque). Note k i sthe radius of gyration of

v

v2 =
2gh

(1 + k2 /R2)

https://dl.doubtnut.com/l/_ACDI60NQxOe4
https://dl.doubtnut.com/l/_KCqPnG7tRc4v


the body about its symmentry axis, and  is

the radius of the body. The body starts from

rest at the top of the plane.

Watch Video Solution

R

7. A disc roating about its axis with angular

speed  is placed lightly (without any

translational pull) on a perfectly frictionless

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

linear velocities of the points  on

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

ω0

R

A, B and C

https://dl.doubtnut.com/l/_KCqPnG7tRc4v
https://dl.doubtnut.com/l/_6VdMdcdpXb49


direction indicated ? 

Watch Video Solution

8. (i) Explain why friction is necessary to make

the disc to roll in the direction indicated. (ii)

Give the direction of frictional force at , andB

https://dl.doubtnut.com/l/_6VdMdcdpXb49
https://dl.doubtnut.com/l/_JJ6RUHXKxEbF


the sense of frictional torque, before perfect

rolling begins. (iii) What is the force of friction

after perfect rolling begins? 

Watch Video Solution

9. A solid disc and a ring, both of radius 

are placed on a horizontal table

10cm

https://dl.doubtnut.com/l/_JJ6RUHXKxEbF
https://dl.doubtnut.com/l/_Rq7mcXXxvuOv


simultaneously, with initial angular speed

equal to . Which of the two will start

to roll earlier ? The coe�cient of kinetic

friction is .

Watch Video Solution

10πrad/s

μk = 0.2

10. A cylinder of mass  and radius  is

rolling perfectly on a plane of inclination .

The coe�cient of static friction is .  

(a) How much is the force of friction acting on

the cylinder ? 

10kg 15cm

30∘

μs = 0.25

https://dl.doubtnut.com/l/_Rq7mcXXxvuOv
https://dl.doubtnut.com/l/_pnsqfoBoCBwO


(b) What is the work done against friction

during rolling ? 

(c ) If the inclination  of plane is increased, at

what value of  does the cylinder begin to skid

and not roll perfectly ?

Watch Video Solution

θ

θ

11. Read each statement below carefully and

state with reasons, if it is true ot false. (a)

During rolling the force of friction acts in the

same direction as the direction of motion of

https://dl.doubtnut.com/l/_pnsqfoBoCBwO
https://dl.doubtnut.com/l/_kgpvze28ro4p


QUESTIONS

c.m of the body. (b) The instantaneous speed

of the point of contact during rolling is zero.

(c ) The instantaneous acceleration of the

point of contact during rolling is zero. (d) For

perfect rolling motion, work done against

friction is zero. (e) A wheel moving down a

perfectly frictionless inclined plane will

undergo slipping (not rolling motion).

Watch Video Solution

https://dl.doubtnut.com/l/_kgpvze28ro4p
https://dl.doubtnut.com/l/_ytSd0A3mgqlr


1. Two forces  are acting on a

rod capable of rotating it about  as shown in

Fig. What is the net torque acting on the rod ?

Watch Video Solution

50N and 100N

O

https://dl.doubtnut.com/l/_ytSd0A3mgqlr


2. A small object of uniform density rolls up a

curved surface with an initial velocity v. it

reaches up to a maximum height of

`(3v^2)/(4g) 

  

with respect to the initial position. The object

is

Watch Video Solution

https://dl.doubtnut.com/l/_IV8oGLd5WTEQ


3. A circular plate of unifrom thickness has a

diameter of . A circular portion of

diameter  is removed from the edge of

the plate as shown in Fig. Find the position of

centre of mass of the remaining portion. 

56cm

42cm

https://dl.doubtnut.com/l/_IV8oGLd5WTEQ
https://dl.doubtnut.com/l/_EradDe0NpYBM


Watch Video Solution

4. A stone of mass m tied to the end of a

string is whirled around in a horizontal circle

(neglect force du eto grvaity). The length of

the string is reduced gradually keeping the

angular momentum of the stone about the

centre of the circle constant. Then the tension

in the given by , where  is a

constant and  is instantaneous radius of the

circle. Show that .

Watch Video Solution

T = Arn A

r

n = − 3

https://dl.doubtnut.com/l/_EradDe0NpYBM
https://dl.doubtnut.com/l/_9N7NMT9xMIQq


5. A threaded rod with  and

diameter  is mounted horizontal. A bar

with a threaded hole to match the rod is

screwed onto the rod. The bar spins at

. How long will it take for the

bar to move  along the rod ?

Watch Video Solution

12turns/cm

1.18cm

216rev/ min

1.50cm

https://dl.doubtnut.com/l/_9N7NMT9xMIQq
https://dl.doubtnut.com/l/_74j7ukkpXXhm


6. Find the centre of mass of  unifrom disc of

radius a from which a circulr section of radius

 has been removed. The centre of hole is at a

distance  from the centre of the disc.

Watch Video Solution

a

b

c

7. A solid cylinder of mass  and radius 

 rotating wit initial angula speed of

 is placed lightly (i.e. without any

translational push) on a horizontal table with

20kg

0.12m

125rad/s

https://dl.doubtnut.com/l/_GLy8oyLqxS1z
https://dl.doubtnut.com/l/_xEKBxfDfZx9k


coe�cient of kinetic friction 

between the cylinder and the table. 

(a) After how long does the cylinder start

rolling ? 

(b) What is the initial translational energy,

rotational energy and total energy of the

cylinder ? 

(c) What is the �nal (i.e. after rolling begins)

translational energy, rotational energy and

total energy of the cylinder ? (d) Is the �nl

total enrgy equal to the initial total energy of

motion of the cylinder ? If not, where does the

di�erence of energy disappear ? 

μk = 0.15

https://dl.doubtnut.com/l/_xEKBxfDfZx9k


(e) Account for the loss of total energy of

motion in the following way : �nd the work

done by friction on the body its translational

motion. Show that net work done by friction

on the body is negative, equal in magnitude to

the loss of total energy calculated in (d) above.

Watch Video Solution

8. Point masses  are placed at the

opposite ends of a rigid rod of length , and

negligible mass. The rod is to be set rotating

m1 and m2

L

https://dl.doubtnut.com/l/_xEKBxfDfZx9k
https://dl.doubtnut.com/l/_nQzNy1jfmpnF


about an axis perpendicualr to it. The position

of point  on this rod through which the axis

should pass so that the work required to set

the rod rotating with angular velocity  is

minimum, is given by : 

Watch Video Solution

P

ω0

https://dl.doubtnut.com/l/_nQzNy1jfmpnF


9. A ball of mass  and having charge 

 is tied at one end of a  along

thread. The other end of the thread is �xed

and a charge  is placed at this

end. The ball can move in the circulr orbit of

radius  in the vertical plane. Initially, the

ball is at the bottom. Find the monimum initial

horizontal velocity of the ball, so that it will be

able to complete the full circle.

Watch Video Solution

10− 2kg

+3 × 10− 6C 1m

−3 × 10− 6C

1m

https://dl.doubtnut.com/l/_j9D7tIYoAhsJ
https://dl.doubtnut.com/l/_ZqnR51GxGR7H


10. Three particles, each of the mass  are

situated at the vertices of an equilateral

triangle of side . The only forces acting on

the particles are their mutual gravitational

forces. It is desired that each particle moves in

a circle while maintaining the original mutual

separation . Find the initial velocity that

should be given to each particle and also the

time period of the circular motion.

Watch Video Solution

m

a

a

(F = )
Gm1m2

r2

https://dl.doubtnut.com/l/_ZqnR51GxGR7H
https://dl.doubtnut.com/l/_eDFU5ITZwy67


11. From a uniform circular disc of diameter

 circular disc of diameter  and having

centre at a distance  from the centre of

the disc is scooped out. Determine the centre

of mass of remaining portion.

Watch Video Solution

d, a d/6

d/4

12. A spot light  rotates in a horizontal plane

with a constant angular velocity of .

The spot of light  move along the wall at a

S

0.1rad/s

P

https://dl.doubtnut.com/l/_eDFU5ITZwy67
https://dl.doubtnut.com/l/_5r8EfrFVSj8c


disatnce . What is the velocity of the spot

 when  ?

Watch Video Solution

3m

P θ = 45∘

13. A nail is located at a certain distance

vertically below the point of suspension of a

simple pendulum. The pendulum bob is

released from a position where the string

makes an angle of  with the vertical.

Calculate the distance of nail from the point of

suspension such that the bob will just perform

60∘

https://dl.doubtnut.com/l/_5r8EfrFVSj8c
https://dl.doubtnut.com/l/_Jh8sSbimNXxx


revolutions with the nail as centre. Assume the

length of the pendulum to be one meter.

Watch Video Solution

14. A uniform sphere of mass  and radius 

is placed on a rough horizontal surface. The

spher is struck horizontally at a height h from

the �oor. Show that the sphere rolls without

slipping with a constant velocity, when

.

Watch Video Solution

m R

h = 7R/5

https://dl.doubtnut.com/l/_Jh8sSbimNXxx
https://dl.doubtnut.com/l/_mlpaqB95lTpd


15. A carpet of mass  is rolled along its

length so as to from a cylinder of radius  and

is kept on a rough �oor. When a negligibly

small push is given to the cylindrical carpet, it

stars unrolling itself without sliding on the

�oor. Calculate horizontal velocity of

cylindrical part of the carpet when its radius

reduces to .

Watch Video Solution

M

R

R/2

https://dl.doubtnut.com/l/_mlpaqB95lTpd
https://dl.doubtnut.com/l/_KlpySerOXaX7


VALUE BASED QUESTIONS

1. The mechanical energy  of a body is the

sum of kinetic energy  and potential

energy  of the body i.e., .

Whereas  is always positive,  can be

positive or negative. For a system to axis,

  

Negative value of  indicates a bound state.

For example, all planets revolving around the

sum have negative mechanical energy. 

Read the above passage and answer the

(E)

(K)

(V ) E = K + V

K V

K = (E − V ) ≥ 0

E

https://dl.doubtnut.com/l/_J8PqWAHQDKYy


following questions : 

(i) When mechanical energy , does it

mean  ? 

(ii) What is the implication of this study in day

to day life ?

Watch Video Solution

E = 0

K = 0 and V = 0

2. The torque  due to a force gives us the

turning e�ect of the force about a �xed

point/axis. It is measured by the product of

magnitude of force  and perpendicular

(τ)

(F )

https://dl.doubtnut.com/l/_J8PqWAHQDKYy
https://dl.doubtnut.com/l/_tY9r92eT6t7M


distance  of the line of action of force form

the axis of rotation. 

  

where  is smaller angle between  and

 is unit vector along . 

Read the above passage and answer the

following questions : 

(i) What is the signi�cance of torque ? 

(ii) How do you determine the direction of

torque ? 

(ii) What is the implication of this concept in

day to day life ?

Watch Video Solution

(r)

→
τ =

→
r ×

→
F = rF sin θn̂

thete
→
r

n̂
→
τ

https://dl.doubtnut.com/l/_tY9r92eT6t7M


3. A rigid body is said to be in translational

equilibrium, if it remains at rest or moving

with a constant velocity in a particular

direction. For this, the net external force or

vector sum of all the external forces acting on

the body must be zero, i.e., 

  

If  is potential energy of the body, then  

 constant (max. or

min.) 

→
F = 0 or

→
F = ∑

→
Fi = 0

U

F = − = 0 or U =
dU

dr

https://dl.doubtnut.com/l/_tY9r92eT6t7M
https://dl.doubtnut.com/l/_sOFfsAZQIiGl


When  minimum, equilibrium of body is

stable, 

When  tends to increase, equilibrium is

unstable, 

When  remains constant, equilibrium is

neutral. 

Read the above passage and answer the

following questions : 

(i) When can a body moving uniformly along a

straight line be in equilibrium ? What is this

equlilbrium called ? 

(ii) What is the signi�cance of  minimum

in day to day life ?

U =

U

U

U =

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


Watch Video Solution

4. When a compass needle is held arbitrarily in

any direction in earth's magnetic �eld, a

couple acts on the needle. The force on north

pole of needle is towards the north and force

on south pole of the needle is towards south.

These forces are equal in magnitude and

opposite in direction. They from a couple,

which rotates the compass needle and aligns

it along north south direction. Once the

alignment is complete, net force and net

https://dl.doubtnut.com/l/_sOFfsAZQIiGl
https://dl.doubtnut.com/l/_eGaK8T30hvjA


torque on the compass needle reduce to zero. 

Read the above passage and answer the

following : 

(i) What is the origin of force and torque on

the compass needle ? 

(ii) What values of life do you learn from this

study ?

Watch Video Solution

5. The concept of centre of mass proves that

laws of mechanics which are true for a point

https://dl.doubtnut.com/l/_eGaK8T30hvjA
https://dl.doubtnut.com/l/_UtDFlb4OLY5w


mass, are equally valid for all macroscopic

bodies of any shape, size, mass, etc. For

example, when vector sum of external forces

acting on a system of particles is zero, the

velocity of centre of mass of the system will

remain constant. 

Read the above passage and answer the

following questions : 

(i) Is centre of mass of a body a real point ? 

(ii) Does centre of mass lie within the body

always ? 

(iii) How do you justify that  constant ?

Watch Video Solution

−−→
vcm =

https://dl.doubtnut.com/l/_UtDFlb4OLY5w


CURIOSITY QUESTIONS

1. How do you account for the motion of your

arms and legs ?

View Text Solution

2. What do you know arti�cial joints ?

Watch Video Solution

https://dl.doubtnut.com/l/_UtDFlb4OLY5w
https://dl.doubtnut.com/l/_wK8xBMLYyz9O
https://dl.doubtnut.com/l/_iQSBdaV6f78U


3. The plane of the orbit of a planet can never

change on its own. Why ?

Watch Video Solution

4. When no external torque acts on a system,

its angular momentum remains constant. Is

the statement true ? Should kinetic energ of

rotation of the system remain constant ? If

yes, why , and if no, why not?

Watch Video Solution

https://dl.doubtnut.com/l/_d7f17Tlj2MuA
https://dl.doubtnut.com/l/_huibX2J6B8gr


MULTIPLE CHOICE QUESTIONS

1. The centre of mass of a body is moving with

a uniform velocity of . Three forces are

applied on the body, which are in equilibrium.

The velocity of centre of mass would become

A. Zero

B. 

C. 

D. 

10cm/s

> 10cm/s

< 10cm/s

10cm/s

https://dl.doubtnut.com/l/_huibX2J6B8gr
https://dl.doubtnut.com/l/_M2Fz5NIrzIRB


Answer: D

Watch Video Solution

2. A �re cracker following a parabolic path

explodes in mid air. The centre of mass of all

the fragments will follow a path

A. along horizontal

B. along vertical

C. along same parabola

D. along circulae

https://dl.doubtnut.com/l/_M2Fz5NIrzIRB
https://dl.doubtnut.com/l/_FDPZm6L5hF2r


Answer: C

Watch Video Solution

3. The correct relation between linear velocity

 and angular velocity  of a particle is

A. 

B. 

C. 

D. 

→
v

→
ω

→
v =

→
ω ×

→
r

→
ω =

→
v ×

→
r

→
ω =

→
r ×

→
v

→
v =

→
r ×

→
ω

https://dl.doubtnut.com/l/_FDPZm6L5hF2r
https://dl.doubtnut.com/l/_4JLnA7sLJgti


Answer: A

Watch Video Solution

4. Obtain a expression for torque in polar co-

ordinates.

A. 

B. 

C. 

D. 

τ = rF sinϕ

τ = rF cos ϕ

τ = rF tanϕ

τ =
F sinϕ

r

https://dl.doubtnut.com/l/_4JLnA7sLJgti
https://dl.doubtnut.com/l/_YsgsTA2GqsIj


Answer: A

Watch Video Solution

5. The moment of linear momentum is called

A. torque

B. couple

C. angular momentum

D. none of the above

Answer: C

https://dl.doubtnut.com/l/_YsgsTA2GqsIj
https://dl.doubtnut.com/l/_uBEq5vfeF6OZ


Watch Video Solution

6. To maintain a rotor at a uniform angular

speed of , an engine needs to transmit

a torque of . The power of engine

must be

A. 

B. 

C. 

D. 

100s− 1

90N − m

9kW

90kW

9MW

90MW

https://dl.doubtnut.com/l/_uBEq5vfeF6OZ
https://dl.doubtnut.com/l/_9WXR7tNMWag2


Answer: A

Watch Video Solution

7. The correct relation between torwue  and

angular momentum  is

A. 

B. 

C. 

D. 

τ

L

τ =
dL

dt

L =
dτ

dt

τ = L × t

L = τ × t

https://dl.doubtnut.com/l/_9WXR7tNMWag2
https://dl.doubtnut.com/l/_6ApwoT681Qub


Answer: A

Watch Video Solution

8. A rigid body is said to be in translational

equilibrium, when its velocity  is

A. Zero

B. constant

C. constant or zero

D. neither constant nor zero

→
v

https://dl.doubtnut.com/l/_6ApwoT681Qub
https://dl.doubtnut.com/l/_JNpQ39HFEN82


Answer: C

Watch Video Solution

9. A rigid body is said to be in partial

equilibrium, when it is in

A. translational equilibrium only

B. rotational equilibrium only

C. either (a) or (b)

D. neither (a)nor(b)

https://dl.doubtnut.com/l/_JNpQ39HFEN82
https://dl.doubtnut.com/l/_GmZJcJkQOFQM


Answer: C

Watch Video Solution

10. Calculate the angular velcity of the

minute`s hand of a clock.

A. 

B. 

C. 

D. 

π/30

π/1800

2π/30

2π

1800

https://dl.doubtnut.com/l/_GmZJcJkQOFQM
https://dl.doubtnut.com/l/_rXZec9Jdsm4K


Answer: B

Watch Video Solution

11. Moment of inertia of a body depends upon

A. mass of body

B. shape and size of body

C. position and orientation of axis of

rotation

D. all the above

https://dl.doubtnut.com/l/_rXZec9Jdsm4K
https://dl.doubtnut.com/l/_hlwkPUXl21lG


Answer: D

Watch Video Solution

12. Formation of a neutron star is explained on

the basis of

A. conservation of linear momentum

B. conservation of energy

C. conservation of angular momentum

D. none of these

https://dl.doubtnut.com/l/_hlwkPUXl21lG
https://dl.doubtnut.com/l/_pwi3XvipB7Ha


Answer: C

Watch Video Solution

13. Moment of inertia of a uniform circular ring

of mass  and diameter  about its

diameter is

A. 

B. 

C. 

D. 

2kg 1m

0.25kgm2

0.5kgm2

1kgm2

2kgm2

https://dl.doubtnut.com/l/_pwi3XvipB7Ha
https://dl.doubtnut.com/l/_DiQhyzXw5lYW


Answer: A

Watch Video Solution

14. The radius of gyration of a uniform circular

disc of radius , about any diameter of the

disc is

A. 

B. 

C. 

D. none of these

R

K = R

K = R/2

K = 2R

https://dl.doubtnut.com/l/_DiQhyzXw5lYW
https://dl.doubtnut.com/l/_hTkvmhKSOItJ


Answer: B

Watch Video Solution

15. Moment of inertia of a hollow cylinder of

mass  and radius , about the axis of

cylinder is

A. 

B. 

C. 

D. 

M R

MR21

2

MR2

MR22

3

MR22

5

https://dl.doubtnut.com/l/_hTkvmhKSOItJ
https://dl.doubtnut.com/l/_enwWvBa08nka


Answer: B

Watch Video Solution

16. Kinetic energy of a body rolling without

slipping is

A. 

B. 

C. 

D. 

K = mv21

2

K = Iω21

2

K = mv2 + Iω21

2

1

2

K = mv2 − Iω21

2

1

2

https://dl.doubtnut.com/l/_enwWvBa08nka
https://dl.doubtnut.com/l/_E8PAb8YmR1YX


Answer: C

Watch Video Solution

17. Acceleration of a solid cylinder rolling

without slipping down an incline of inclination

 is

A. 

B. 

C. 

D. 

θ

g sin θ
2

3

g cos θ
2

3

g
2

3

g tan θ
2

3

https://dl.doubtnut.com/l/_E8PAb8YmR1YX
https://dl.doubtnut.com/l/_2PDHNnoShmxE


Answer: A

Watch Video Solution

18. The rotational analgue of force is

A. momentum

B. angular momentum

C. torque

D. none of these

Answer: C

https://dl.doubtnut.com/l/_2PDHNnoShmxE
https://dl.doubtnut.com/l/_vv0vUKVueoT5


Watch Video Solution

19. A grindstone of moment of inertia 

is found to have a speed of  rpm, .

After starting from rest. Torque applied is

A. 

B. 

C. 

D. 

Answer: B

6kgm2

150 10 sec

6πNs

3πNs

9πNs

12πNs

https://dl.doubtnut.com/l/_vv0vUKVueoT5
https://dl.doubtnut.com/l/_7Yc5F3TE81fP


Watch Video Solution

20. What would be the length of the day, if

earth were to shrink suddenly to  of its

original volume ?

A. 

B. 

C. 

D. 

Answer: D

1/64th

24h

12h

6h

1.5h

https://dl.doubtnut.com/l/_7Yc5F3TE81fP
https://dl.doubtnut.com/l/_WJZhfMz6UvqW


Watch Video Solution

21. Which of the following points is the likely

position of the centre of mass of the system

shown in Fig. 

https://dl.doubtnut.com/l/_WJZhfMz6UvqW
https://dl.doubtnut.com/l/_yOfIalQP4EQ6


A. A

B. B

C. C

D. D

Answer: C

Watch Video Solution

22. A particle of mass  is moving in yz-plane

with a unifrom velocity  with its trajectory

running parallel to +ve y-axis and intersecting

m

v

https://dl.doubtnut.com/l/_yOfIalQP4EQ6
https://dl.doubtnut.com/l/_vG7KvAgFD7Y9


z-axis at  Fig. The change in its angular

momentum about the origin as it bounces

elastically from a wall at y = constant is : 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

z = a

mvaêx

2mvaêx

ymvaêx

2ymvaêx

https://dl.doubtnut.com/l/_vG7KvAgFD7Y9


23. When a disc rotates with uniform angular

velocity, which of the following is not true ?

A. The sense of rotation remains same.

B. The orientation of the axis of rotation

remains same.

C. The speed of rotation is non-zero and

remains same.

D. The angular acceleration is non-zero and

remains same.

https://dl.doubtnut.com/l/_vG7KvAgFD7Y9
https://dl.doubtnut.com/l/_opleTQ9NTe7f


Answer: D

Watch Video Solution

24. A unifrom square plate has a small piece 

of an irregular shape removed and glued to

the centre of the plate leaving a hole behind

[Fig.] The moment of inertia about the z-axis is

than 

Q

https://dl.doubtnut.com/l/_opleTQ9NTe7f
https://dl.doubtnut.com/l/_rc2TmYoVxxot


A. increased

B. decreased

C. the same

D. changed in unpredicted manner.

Answer: B

Watch Video Solution

25. In problem  of the plate is now in

the following quadrant of  plane.

5, theCM

x − y

https://dl.doubtnut.com/l/_rc2TmYoVxxot
https://dl.doubtnut.com/l/_a437IsXEM4Sa


A. I

B. II

C. III

D. IV

Answer: C

Watch Video Solution

26. The density of a non-uniform rod of length

 is given by   1m ρ(x) = a(1 + bx2)

https://dl.doubtnut.com/l/_a437IsXEM4Sa
https://dl.doubtnut.com/l/_4gOxLE2Tt7uZ


where a and b are constants and .  

The centre of mass of the rod will be at

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0 ≤ x ≤ 1

3(2 + b)

4(3 + b)

4(2 + b)

3(3 + b)

3(3 + b)

4(2 + b)

4(3 + b)

3(2 + b)

https://dl.doubtnut.com/l/_4gOxLE2Tt7uZ


27. A Meery -go-round, made of a ring-like

plarfrom of radius , is

revolving with angular speed . A person of

mass  is standing on it. At one instant, the

person jumps o� the round, radially awaay

from the centre of the round (as see from the

round). The speed of the round after wards is

A. 

B. 

C. 

R and massM

ω

M

2ω

ω

ω/2

https://dl.doubtnut.com/l/_brAK22R4VeBT


D. 

Answer: A

Watch Video Solution

0

28. Figure shows two identical particles  and

, each of mass , moving in opposite

directions with same speed  along parallel

lines. At a particular instant,  and  are

their respective position vectors drawn from

point  which is in the plane of the parallel

1

2 m

→
V

→
r 1

→
r 2

A

https://dl.doubtnut.com/l/_brAK22R4VeBT
https://dl.doubtnut.com/l/_xb4m8jdEeXK6


lines. Which of the following is the correct

statement ? 

.

A. Angular momentum  of particle 1

about  is 

B. Angular momentum  of particle 2

about A is 

−→
L1

A
−→
L1 = mv(d1) ⊙

−→
L2

−→
L1 = mvr2 ⊙

https://dl.doubtnut.com/l/_xb4m8jdEeXK6


C. Total angular momentum of the system

about  is 

D. Total angular momentum of the system

about  is   

 respresents a unit vector coming out

of the page. 

ox represents a unit vector going into

the page.

Answer: A::D

Watch Video Solution

A
→
L = mv(r1 + r2) ⊙

A
→
L = mv(d2 − d1) ⊗

⊙

https://dl.doubtnut.com/l/_xb4m8jdEeXK6


29. The net external torque on a system of

particles about an axis is zero. Which of the

following are compatible with it ?

A. The forces may be acting radially from a

point on the axis.

B. The forces amay be acting on the axis of

rotation.

C. the forces may be acting parallel to the

axis of rotation.

https://dl.doubtnut.com/l/_xb4m8jdEeXK6
https://dl.doubtnut.com/l/_4ZqlXk1QBCc1


D. The torque caused by some forces may

be equal and opposite to that caused by

other forces.

Answer: A::B::C::D

Watch Video Solution

30. Figure shows a lamina in  plane. Two

axes  and  pass perpendicular to its plane.

A force  acts in the plane of lamina at point 

 as shown. Which of the following

x − y

z z'

F

P

https://dl.doubtnut.com/l/_4ZqlXk1QBCc1
https://dl.doubtnut.com/l/_YFRT168fqJG4


statements is incorrect ? 

(The point  is closer to  than the z-

axis). 

.

P z' − aξs

https://dl.doubtnut.com/l/_YFRT168fqJG4


A. Torque  caused by F about z-axis is

along -

B. Torque  caused by F about z' axis is

along - .

C. Torque  caused by  about z-axis is

greater in magnitude than that about z-

axis.

D. Total torque is given be .

Answer: B::C

Watch Video Solution

τ

k̂

τ'

k̂

τ F

τ = τ + τ'

https://dl.doubtnut.com/l/_YFRT168fqJG4


31. With reference to Fig. of a cube of edge a

and mass m, state whether the following are

true or false. (O is the centre of the cube.) 

A. The moment of inertia of cube about x-

axis is, 

https://dl.doubtnut.com/l/_YFRT168fqJG4
https://dl.doubtnut.com/l/_oL3bYVTgVM2x


B. The moment of inertia of cube about z'

is,   

C. The moment of inertia of the about z'' is 

D. 

Answer: B::D

Watch Video Solution

Iz = Ix + Iy

Iz '

= Iz +
ma2

2

= Iz +
ma2

2

Ix = Iy

https://dl.doubtnut.com/l/_oL3bYVTgVM2x
https://dl.doubtnut.com/l/_aPOgatP1Hrb8


32. A rod of weight w is supported by two

parallel knife edges A and B and is in

equilibrium in a horizontal position. The knives

are at a distance d from each other. The centre

of mass of the rod is at distance x from A. The

normal reaction on A is.. And on B is......

A. 

B. 

C. 

D. 

Wd

x

W(d − x)

x

W(d − x)

d

Wx

d

https://dl.doubtnut.com/l/_aPOgatP1Hrb8


Answer: C

Watch Video Solution

33. Three identicle particle each of mass 

are placed with their centres on a straight line.

Their centres are marked 

respectively. The distance of centre of mass of

the system from  is.

A. 

B. 

1kg

A, B and C

A

PQ + PR + QR

3

PQ + PR

3

https://dl.doubtnut.com/l/_aPOgatP1Hrb8
https://dl.doubtnut.com/l/_XkkR2f4sfxC3


C. 

D. 

Answer: B

Watch Video Solution

PQ + QR

3

PQ + QR + PR

3

34. A circular disc of radius R is removed from

a bigger circular disc of radius 2R such that

the cirucmferences of the discs coincide. The

centre of mass of the new disc is  from the

center of the bigger disc. The value of  is

α

R

α

https://dl.doubtnut.com/l/_XkkR2f4sfxC3
https://dl.doubtnut.com/l/_knoICR3P5wrB


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

4

1

3

1

2

1

6

35. A thin rod of length 'L' is lying along the -

axis with its ends at  and  its

linear (mass/length) varies with  as ,

x

x = 0 x = L

x k( )
nx

L

https://dl.doubtnut.com/l/_knoICR3P5wrB
https://dl.doubtnut.com/l/_dmIl9WG65C08


where n can be zero of any positive number. If

to position  of the centre of mass of the

rod is plotted against 'n', which of the

following graphs best apporximates the

dependence of  on n?

A. 

B. 

C. 

xCM

xCM

https://dl.doubtnut.com/l/_dmIl9WG65C08


D. 

Answer: A

Watch Video Solution

36. A thin uniform rod of length l and mass m

is swinging freely about a horizontal axis

passing through its end. Its maximum angular

speed is . Its cenre of mass rises to a

maximum height of :

ω

https://dl.doubtnut.com/l/_dmIl9WG65C08
https://dl.doubtnut.com/l/_ncQewk2bNEjl


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Iω

6g

l2ω2

2g

l2ω2

6g

l2ω2

3g

37. From a circular disc of radius R and mass 9

M , a small disc of radius R/3 is removed from

the disc. The moment of inertia of the

https://dl.doubtnut.com/l/_ncQewk2bNEjl
https://dl.doubtnut.com/l/_fehhDWSFOhfo


remaining disc about an axis perpendicular to

the plane of the disc and passing through O is

A. 

B. 

C. 

D. 

MR240
9

MR2

4MR2

MR24
9

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


Answer: A

Watch Video Solution

38. (1) Centre of gravity (C.G.) of a body is the

point at which the weight of the body acts, 

(2) Centre of mass coincides with the centre of

gravity if the earth is assumed to have

in�nitely large radius, 

(3) To evaluate the gravitational �eld intensity

due to any body at an external point, the

entire mass of the body can be cosidered to

https://dl.doubtnut.com/l/_fehhDWSFOhfo
https://dl.doubtnut.com/l/_WcoiTYkqTNzs


be concentrated at its C.G.., 

(4) The radius of gyration of any body rotating

about ab axis is the length of the

perpendicular dropped from thr C.G. the body

to the axis. which one of the following paires

of statements is correct ?

A. (4) and (1)

B. (1) and (2)

C. (2) and (3)

D. (3) and (4)

Answer: A

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


Watch Video Solution

39. Consider a two particle system with

particles having masses  if the

�rst particle is pushed towards the centre of

mass through a distance d, by what distance

should the second particle is moved, so as to

keep the center of mass at the same position?

A. 

B. 

C. 

m1 and m2

d

(m2 /m1)d

[m1 /(m1 + m2)]d

https://dl.doubtnut.com/l/_WcoiTYkqTNzs
https://dl.doubtnut.com/l/_Gj3sT4632vFM


D. 

Answer: D

Watch Video Solution

(m1 /m2)d

40. From a disc of radius , a

circular hole of diameter , whose rim passes

through the centre is cut. What is the moment

of inertia of remaining part of the disc about a

perependicular axis, passing through the

centre ?

R and massM

R

https://dl.doubtnut.com/l/_Gj3sT4632vFM
https://dl.doubtnut.com/l/_Q54opcAjnNtb


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

MR213

32

MR211

32

MR29

32

MR215

32

41. A disc and a solid sphere of same radius

but di�erent masses roll o� on two inclined

planes of the same altitude and length. Which

https://dl.doubtnut.com/l/_Q54opcAjnNtb
https://dl.doubtnut.com/l/_0TWKHDOY0EK7


one of the two objects gets to the bottom of

the plane �rst ?

A. solid sphere

B. both reach at the same time

C. depends on their masses

D. disc

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_0TWKHDOY0EK7


42. From a disc of radius  and mass , a

circular hole of diameter , whose rim passes

through the centre is cut. What is the moment

of inertia of remaining part of the disc about a

perependicular axis, passing through the

centre ?

A. 

B. 

C. 

D. 

R M

R

MR213

32

MR211

32

MR29

32

MR215

32

https://dl.doubtnut.com/l/_P8hLHjSMPl4Q


Answer: A

Watch Video Solution

43. The densities of two solid spheres A and B

of the same radii R very with radial distance

respectively, where k is a constant . The

moments of inertia of the inividual spheres

about axes passing throgh their centres are

 respectively. if  the

value of n is

raspA(r) = k( ) and pB(r) = k( ,
r

R

r

(R)5

IA and IB = ,
IB

IA

n

10

https://dl.doubtnut.com/l/_P8hLHjSMPl4Q
https://dl.doubtnut.com/l/_1OalYYKqaIHk


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

6

10

16

7

44. From a solid sphere of M and radius R a

cube of maximum possible volume is cut.

Moment of inertia of cube about an axis

https://dl.doubtnut.com/l/_1OalYYKqaIHk
https://dl.doubtnut.com/l/_t7Dr05q6eKEH


passing through its centre and perpendiular

to one of its faces is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

MR2

32√2π

MR2

16√2π

4MR2

9√3π

4MR2

3√3π

https://dl.doubtnut.com/l/_t7Dr05q6eKEH


45. Three idential spherical shells each of mass

 and radius  are placed as shown in Fig.

Consider an axis XX' which is touching the two

shells and passing through diameter of third

shell. Moment of Inertia of the system

consisting of these three spherical shells

m r

https://dl.doubtnut.com/l/_oh1tUW4LdJR0


about XX' as axis is : 

A. 

B. 

C. 

3mr2

mr216

5

4mr2

https://dl.doubtnut.com/l/_oh1tUW4LdJR0


D. 

Answer: C

Watch Video Solution

mr211

5

46. Point masses  are placed at

the opposite ends of a rigid rod of length ,

and negligible mass. The rod is to be set

rotating about an axis perpendicualr to it. The

position of point  on this rod through which

the axis should pass so that the work required

m1 and m2

L

P

https://dl.doubtnut.com/l/_oh1tUW4LdJR0
https://dl.doubtnut.com/l/_WafpeAgoynd2


to set the rod rotating with angular velocity

 is minimum, is given by :  

A. 

B. 

C. 

D. 

Answer: A

ω0

x =
m2L

m1 + m2

x =
m1L

m1 + m2

x = L
m1

m2

x = L
m2

m1

https://dl.doubtnut.com/l/_WafpeAgoynd2


Watch Video Solution

47. If  is the moment of inertia of a thin rod

about an axis perpendicular to its length and

passing thorugh its centre of mass and  the

moment of inertia of the ring formed by the

same rod about an axis passing through the

centre of mass of the ring and perpendicular

to the plane of the ring. then �nd the ratio .

A. 

B. 

l1

l2

l1

l2

π2

3

3

π2

https://dl.doubtnut.com/l/_WafpeAgoynd2
https://dl.doubtnut.com/l/_Xb446YYSkcgq


C. 

D. 

Answer: A

Watch Video Solution

2

π2

π2

2

48. A raw egg and a hard boiled egg are made

to spin on a table with the same angular

speed about the same axis. The ration of the

time taken by the two to stop is

https://dl.doubtnut.com/l/_Xb446YYSkcgq
https://dl.doubtnut.com/l/_9ONvTMyRMXum


A. 

B. 

C. 

D. none of the above

Answer: B

Watch Video Solution

= 1

< 1

> 1

49. Three particles, each of mass m are

situated at the vertices of an equilateral

triangle ABC of side L �gure. Find thee

https://dl.doubtnut.com/l/_9ONvTMyRMXum
https://dl.doubtnut.com/l/_yEDqAZkaq5Fe


moment of inertia of the system about the

line AX perpendicular to AB in the plane of

ABC 

A. 

B. 

ml2
5

4

ml2
3

2

https://dl.doubtnut.com/l/_yEDqAZkaq5Fe


C. 

D. 

Answer: A

Watch Video Solution

ml2
3

4

2ml2

50. The ratio of the radii of gyration of a

circular disc about a tangential axis in the

plane of the disc and a circular ring of the

same radius about a tengential axis in the

plane of the ring is

https://dl.doubtnut.com/l/_yEDqAZkaq5Fe
https://dl.doubtnut.com/l/_1nwEZjkauXRg


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√5: √6

1: √2

2: 3

2: 1

51. Three identical rods, each of length , are

joined to from a rigid equilateral triangle. Its

radius of gyration about an axis passing

L

https://dl.doubtnut.com/l/_1nwEZjkauXRg
https://dl.doubtnut.com/l/_i9HV3XnUdf1Q


through a corner and perpendicular to plane

of triangle is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

L

√2

L

√3

L

2

L

3

https://dl.doubtnut.com/l/_i9HV3XnUdf1Q


52. Consider a uniform square plate of side 'a'

and mass 'm' The moment of inertia of this

plate about an axis perpendicular to its plane

and passing through one of its corners is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ma25

6

ma2

12

7ma2

12

ma22

3

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


Watch Video Solution

53. Four identical thin rods each of mass 

and length , from a square frame. Moment of

inertia of this frame about an axis through the

centre of the square and perpendicular to its

plane is

A. 

B. 

C. 

D. 

M

l

Ml2
1

3

Ml2
4
3

Ml2
2

3

Ml2
13

3

https://dl.doubtnut.com/l/_FygKIOTitGqC
https://dl.doubtnut.com/l/_V9mlv5N0XtQY


Answer: B

Watch Video Solution

54. A circular disc of moment of inertia  is

rotating in a horizontal plane about its

symmetry axis with a constant angular velocity

. Another disc of moment of inertia  is

dropped co-axially onto the rotating disc.

Initially, the second disc has zero angular

speed. Eventually, both the discs rotate with a

constant angular speed . Calculate the

It

ωi Ib

ωf

https://dl.doubtnut.com/l/_V9mlv5N0XtQY
https://dl.doubtnut.com/l/_mYGJhHJovJNy


energy lost by the initially rotating disc due to

friction.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(i)2
i

1

2
ItIb

(It + Ib)

(i)2
i

1

2

I 2
t

(It + Ib)

(i)2
i

Ib − It

(It + Ib)

(i)2
i

1

2
Ib − It

(It + Ib)

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


55. Four solid spheres each of diameter 

cm and mass 0.5 kg are placed with their

centers at the corners of a square of side 4cm.

The moment is  , then N is .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

sqart5

N × 10− 4kg − m2

7

8

9

6

https://dl.doubtnut.com/l/_n0VDkhQG8mvy


Watch Video Solution

56. A pulley has radius 2m is rotated about its

axis by a force  newton

(where t is measured in seconds) applied

tangentially. If the moment of inertia of the

pulley about its axis of rotation is  the

number of rotations made by the pulley

before its direction of motion is reversed, is:

A. more than 3 but less than 6

B. more than 6 but less than 9

F = (20t − 5t2)

10kgm2

https://dl.doubtnut.com/l/_n0VDkhQG8mvy
https://dl.doubtnut.com/l/_flvKThhFaTik


C. more than 9

D. less than 3

Answer: A

Watch Video Solution

57. A small object of uniform density rolls up a

curved surface with an initial velocity v. it

reaches up to a maximum height of  with
3v2

4g

https://dl.doubtnut.com/l/_flvKThhFaTik
https://dl.doubtnut.com/l/_qrJO9DN3y6d5


respect to the initial position. The object is 

  

A. Circular Disc

B. Ring

C. Solid sphere

D. Hollow sphere

Answer: A

https://dl.doubtnut.com/l/_qrJO9DN3y6d5


Watch Video Solution

58. A small mass attached to a string rotates

on a frictionless table top as shown in Fig. If

the tension in the string is increased by

pulling the string causing the radius of the

circular motion to decrease by a factor of 2,

the kinetic energy of the mass will 

https://dl.doubtnut.com/l/_qrJO9DN3y6d5
https://dl.doubtnut.com/l/_G1KvFexmVCZl


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mv2
0

1

4

2mv2
0

mv2
0

1

2

mv2
0

59. An autmobile moves on road with a speed

of . The radius of its wheel is 

and the moment of inertia of the wheel about

54km/h 0.45m

https://dl.doubtnut.com/l/_G1KvFexmVCZl
https://dl.doubtnut.com/l/_SMZWhWW7ggLb


its axis of rotation is . If the vehicle is

brought to rest in , the magnitude of

average torque tansmitted by its brakes to the

wheel is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3kgm2

15s

2.86kgm2s− 2

6.66kgm2s− 2

8.58kgm2s− 2

10.86kgm2s− 2

https://dl.doubtnut.com/l/_SMZWhWW7ggLb


60. The moment of inertia of a uniform

cylinder of length  about its

perpendicular bisector is . What is the ratio 

 such that the moment of inertia is

minimum ?

A. 

B. 

C. 

D. 

l and radiusR

I

l/R

1

3

√2

√
3

2

√3

2

https://dl.doubtnut.com/l/_SMZWhWW7ggLb
https://dl.doubtnut.com/l/_ViTmdusRvQrl


Answer: C

Watch Video Solution

61. When a celling fan is switched o�, its

angualr velocity falls to half while it makes 

rotations. How many more rotations will it

make before coming to rest ?

A. 

B. 

C. 

36

24

36

18

https://dl.doubtnut.com/l/_ViTmdusRvQrl
https://dl.doubtnut.com/l/_0ZcRkZ4gsmim


D. 

Answer: D

Watch Video Solution

12

62. A point  moves in counter - clockwise

direction on a circular path as shown in the

�gure . The movement of  is such that it

sweeps out a length  , where  is in

metres and  is in seconds . The radius of the

path is  . The acceleration of  when 

P

P

s = t3 + 5 s

t

20m P

https://dl.doubtnut.com/l/_0ZcRkZ4gsmim
https://dl.doubtnut.com/l/_UJmel8zyKxjG


 is nearly .  

A. 

B. 

C. 

D. 

Answer: A

t = 2s

14m/s2

13m/s2

12m/s2

7.2m/s2

https://dl.doubtnut.com/l/_UJmel8zyKxjG


Watch Video Solution

63. A ball of mass (m) 0.5g is attached to the

end of a string having length (L) 0.5m. The ball

is rotated on a horizontal circular path about

vertical axis. The maximum tension that the

string can bear is 324N. The maximum possible

https://dl.doubtnut.com/l/_UJmel8zyKxjG
https://dl.doubtnut.com/l/_mXIMl7i884I0


value of anguar velocity of ball(in radian/s) is 

A. 

B. 

C. 

9

18

27

https://dl.doubtnut.com/l/_mXIMl7i884I0


D. 

Answer: D

Watch Video Solution

36

64. A wheel is subjected to uniform angular

acceleration about its axis. Initially, its angular

velocity is zero. In the �rst , it rotates

through an angle , in the next , it

rotates through an angle . The ratio of 

 is

2 sec

θ1 2 sec

θ2

θ2 /θ1

https://dl.doubtnut.com/l/_mXIMl7i884I0
https://dl.doubtnut.com/l/_epY22RtmKkOj


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

2

3

5

65. A slender uniform rod of mass  and

length  is pivoted at one ens so that it can

rotate in a vertical plane, Fig. There is

M

l

https://dl.doubtnut.com/l/_epY22RtmKkOj
https://dl.doubtnut.com/l/_mFhgdCuRpBvI


negligible friction at the pivot. The free end is

held vertically above the pivot and then

released. The angular acceleration of the rod

when it makes an angle  with the vertical is 

A. 

B. 

θ

cos θ
3g

2l

cos θ
2g

3l

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


C. 

D. 

Answer: C

Watch Video Solution

sin θ
3g

2l

sin θ
2g

3l

66. The ratio of the accelerations for a solid

sphere (mass ) rolling down

an incline of angle  without slipping, and

slipping down the incline without rolling is

m, and radiusR

θ

https://dl.doubtnut.com/l/_mFhgdCuRpBvI
https://dl.doubtnut.com/l/_H6FWXBoBLosj


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5: 7

2: 3

2: 5

7: 5

67. A rod of length  is hinged from one end. It

is brought to a horizontal position and

L

https://dl.doubtnut.com/l/_H6FWXBoBLosj
https://dl.doubtnut.com/l/_iJLUVnYPoIYV


released. The angular velocity of the rod,

When it is in verticle position is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√
2g

L

√
3g

L

√
g

2L

√
g

L

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


68. A force  is acting at a

point . The value of  for

which angular momentum about origin is

conserved is

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

→
F = αî + 3ĵ + 6k̂

→
r = 2 î − 6ĵ − 12k̂ α

1

−1

2

https://dl.doubtnut.com/l/_A0yZ9buTWP2n


Watch Video Solution

69. Two stone of masses  are

whirled in horizontal circles, the heavier one in

a radius  and the lighter one in radius .

The tangential speed of lighter stone is 

times that of the value of heavier stone when

thy experience same centripetal forces. the

value of  is

A. 

B. 

m and 2m

r/2 r

n

n

1

2

https://dl.doubtnut.com/l/_A0yZ9buTWP2n
https://dl.doubtnut.com/l/_efjtb0j0xdd9


C. 

D. 

Answer: B

Watch Video Solution

3

4

70. A uniform metallic rod rotates about its

perpendicular bisector with constant angualr

speed. If it is heated uniformly to raise its

temperature slightly, then

https://dl.doubtnut.com/l/_efjtb0j0xdd9
https://dl.doubtnut.com/l/_dV5yNzy1NRNv


A. its speed of rotation increases

B. its speed of rotation decreases

C. its speed of rotation remains same

D. its speed increases because its moment

of inertia increases

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_dV5yNzy1NRNv


71. A unifrom disc is acted by two equal forces

of magnitude . One of them, acts

tangentially to the disc, while other one is

acting at the central point of the disc. The

friction between disc surface and ground

surface in . If  be the radius of the disc,

then the value of  would be (in )

A. 

B. 

C. 

F

nF r

n N

0

1.2

2.0

https://dl.doubtnut.com/l/_uiEtwmD9rEtz


D. 

Answer: A

Watch Video Solution

3.2

72. A massless rod S having length  has

equal point masses attached to its two ends

as shown in �gure. The rod is rotating about

an axis passing through its centre and making

angle  with the axis. The magnitude of

2l

α

https://dl.doubtnut.com/l/_uiEtwmD9rEtz
https://dl.doubtnut.com/l/_mOAeFqnA6UvJ


change of momentum of rod i.e.,  equals  ∣
∣
∣

∣
∣
∣

dL

dt

https://dl.doubtnut.com/l/_mOAeFqnA6UvJ


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2ml3ω2 sinα. cosα

ml2ω2 sin 2α

ml2 sin 2α

m1 / 2l1 / 2ω sinα. cosα

73. A hemispherical bowl of radius R si set

rotating abouv its axis of symmetry whichis

kept vertical. A small blcok kept in the bowl

https://dl.doubtnut.com/l/_mOAeFqnA6UvJ
https://dl.doubtnut.com/l/_PrnIMXma3iT9


rotates with the bowl without slippingn on its

surface. If the surfaces of the bowl is mooth,

and the abgel made by the radius through the

block with the vertical is , �nd the angular

speed at which the bowl is rotating.

A. 

B. 

C. 

D. 

Answer: B

θ

ω = √rg sin θ

ω = √g/r cos θ

ω = √
gr

cos θ

ω = √
gr

tan θ

https://dl.doubtnut.com/l/_PrnIMXma3iT9


Watch Video Solution

74. A uniform circular disc of radius  at

rest is free to turn about an axis, which is

perpendicular to the plane and passes

through its centre. It is subjected to a torque

which produces a constant angular

acceleration of . Its net acceleration

in  at the end of  is approximately

A. 

B. 

50cm

2.0rad/s2

m/s2 2.0s

7.0

6.0

https://dl.doubtnut.com/l/_PrnIMXma3iT9
https://dl.doubtnut.com/l/_Z3UOvcLmQK0m


C. 

D. 

Answer: D

Watch Video Solution

3.0

8.0

75. A uniform sphere of mass  rolls

without slipping on a plane surface so that its

centre moves at a speed of .  

The total kinetic energy of rolling sphere

would be (in )

500g

0.02m/s

J

https://dl.doubtnut.com/l/_Z3UOvcLmQK0m
https://dl.doubtnut.com/l/_EKK2JnyDwgYH


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.4 × 10− 4J

0.75 × 10− 3J

5.75 × 10− 3J

4.9 × 10− 5J

76. A bob of mass m attached to an

inextensible string of length I is suspended

from a vertical support. The bob rotates in a

https://dl.doubtnut.com/l/_EKK2JnyDwgYH
https://dl.doubtnut.com/l/_NFRjhZ7MrfpD


horizontal circle with an angular speed  red/s

about the vertical. About the point of

suspension:

A. angular momentum changes in direction

but not in magnitude,

B. angular momentum changes both in

magnitude and direction,

C. angular momenrum is conserved,

D. angular momentum changes in

magnitude, but not in direction.

ω

https://dl.doubtnut.com/l/_NFRjhZ7MrfpD


Answer: A

Watch Video Solution

77. A mass 'm' is supported by a massless

string wound around a uniform hollow

cylinder of mass m and radius R. If the string

does not slip on the cylinder, with what

https://dl.doubtnut.com/l/_NFRjhZ7MrfpD
https://dl.doubtnut.com/l/_S0w3PrUO9Rr5


acceleration will the mass fall or release? 

A. 

B. 

C. 

5g/6

g

2g/3

https://dl.doubtnut.com/l/_S0w3PrUO9Rr5


D. 

Answer: D

Watch Video Solution

g/2

78. A wire, which passes through the hole in a

small bead, is bent in the form of quarter of a

circle. The wire is �xed vertically on ground as

shown in the �gure. The bead is released from

near the top of the wire and it slides along the

wire without friction. As the bead moves from

https://dl.doubtnut.com/l/_S0w3PrUO9Rr5
https://dl.doubtnut.com/l/_Fqk2gxDWNYzM


A to B, the force it applies on the wire is 

A. always radially outwards

B. always radially inwards

https://dl.doubtnut.com/l/_Fqk2gxDWNYzM


C. radially outwards initially and radially

inwards later

D. radially inwards initially and radially

outwards later.

Answer: D

Watch Video Solution

79. A ring of mass M and radius R is rotating

with angular speed  about a �xed vertical

axis passing through its centre O with two

ω

https://dl.doubtnut.com/l/_Fqk2gxDWNYzM
https://dl.doubtnut.com/l/_DoWRFUZSgdeH


point masses each of mass  at rest at O.

These masses can move radially outwards

along two massless rods �xed on the ring as

shown in the �gure. At some instant the

angular speed of the system is  and one fo

the masses is at a distance of  from O. At

this instant the distance of the other mass

from O is 

M

8

ω
8

9

R
3

5

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


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R
2

3

R
1

3

R
3

5

R
4
5

80. A unifrom circular disc of radius  at

rest is free to turn about an axis, which is

perependicular to the plane and passes

50cm

https://dl.doubtnut.com/l/_DoWRFUZSgdeH
https://dl.doubtnut.com/l/_hzcnGHBcaNsi


through its centre. It is subjected to a torque

which produces a constant angualr

acceleration of . Its net acceleration

in  at the end of  is approximately

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2.0rad/s2

m/s2 2.0s

7.0

6.0

3.0

8.0

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


81. A paritcal of mass  moves along a circle

of radius  with a constant tangennitial

acceleration. What is the magnitude of this

acceleration . What is the magnitude of this

acceleration if the kinetic energy of the

partical becomes equal to  by the

end of the second revolution after the

beginning of the motion?

A. 

B. 

10g

6.4cm

8 × 10− 4J

0.15m/s2

0.18m/s2

https://dl.doubtnut.com/l/_hzcnGHBcaNsi
https://dl.doubtnut.com/l/_r7NyYtjhRdrh


C. 

D. 

Answer: D

Watch Video Solution

0.20m/s2

0.10m/s2

82. A particle of mass  is moving along the

side of a square of side , with a unifrom

speed v in  palne as shown in Fig. Which of

the followig statements is false for the

m

a

XY

https://dl.doubtnut.com/l/_r7NyYtjhRdrh
https://dl.doubtnut.com/l/_p2iozUsTXoDI


angualr momentum  about the origin? 

A. , when particle is

moving from 

B. , when

particle is moving from 

→
L

→
L = − Rk̂

mv

√2

A → B

→
L = − (mv)( − a)k̂

R

√2

C → D

https://dl.doubtnut.com/l/_p2iozUsTXoDI


C. , when

particle is moving from 

D. , when particle is

moving from 

Answer: B::D

Watch Video Solution

→
L = − (mv)( + a)k̂

R

√2

B → C

→
L = − Rk̂

mv

√2

D → A

83. A roller is made by joining together two

cones at their vertices O, ti is kept on two rails

https://dl.doubtnut.com/l/_p2iozUsTXoDI
https://dl.doubtnut.com/l/_OooWcEtvze86


AB and CD, which are placed asymmetrically

with its axis perpendiuclar to CD and its center

O at the centre of line joining AB and Cd it is

given a light push so that it starts rolling with

its centre O moving parallel to CD in the

direction shown As it moves, the roller wil

tand to: 

A. turn left

https://dl.doubtnut.com/l/_OooWcEtvze86


B. turn right

C. go straight

D. turn left and right alternately

Answer: A

Watch Video Solution

84. A satellite is revolving in a circular orbit at

a height 'h' from the earth's surface (radius of

earth R, h ltltR). The minimum increase in its

orbital velocity required, So that the satellite

https://dl.doubtnut.com/l/_OooWcEtvze86
https://dl.doubtnut.com/l/_TKXpJ1JZQSL1


could escape from the erth's gravitational

�eld, is close to :(Neglect the e�ect of

atomsphere.)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

√2gR

√gR

√gR/2

√gR(√2 − 1)

https://dl.doubtnut.com/l/_TKXpJ1JZQSL1
https://dl.doubtnut.com/l/_ToQuo4CY3SsM


85. A particle of mass  located at the

position  has velocity 

 . Its angualr momentum

about Z-axis in  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2kg

( î + ĵ)m

2( î − ĵ + k̂)m/s

kgm2 /s

+4

−8

+8

−4

https://dl.doubtnut.com/l/_ToQuo4CY3SsM


86. A wheel of radius  rolls on the ground

with a unifrom velocity . The velocity of

topmost point releative to bottom must point

is

A. zero

B. 

C. 

D. 

Answer: B

R

v

2υ

υ

υ/2

https://dl.doubtnut.com/l/_ToQuo4CY3SsM
https://dl.doubtnut.com/l/_VLMBxBxV0H0E


Watch Video Solution

87. The centre of a wheel rolling on a plaen

surface moves with a speed . A particle on

the rim of the wheel at the same level as the

centre will be moving at speed

A. 

B. 

C. 

D. zero

v0

√2υ0

2υ0

υ0

https://dl.doubtnut.com/l/_VLMBxBxV0H0E
https://dl.doubtnut.com/l/_3AmvA3MrmBbh


Answer: A

Watch Video Solution

88. A disc and a solid sphere of same radius

but di�erent masses roll o� on two inclined

planes of the same altitude and length. Which

one of the two objects gets to the bottom of

the plane �rst ?

A. solid sphere

B. both reach at the same time

https://dl.doubtnut.com/l/_3AmvA3MrmBbh
https://dl.doubtnut.com/l/_2XqdfQPHW9zK


C. depends on their masses

D. disc

Answer: A

Watch Video Solution

89. A particle moves so that its position vertor

is given by , where  is

a constant. Which of the following is true?

→
r = cos ωtx̂ + sinωtŷ ω

https://dl.doubtnut.com/l/_2XqdfQPHW9zK
https://dl.doubtnut.com/l/_W0kKkiVD7vvj


A. velocity and acceleration both are

perpendicular to 

B. velocity and acceleration both are

parallel to 

C. velocity is perpendicular to  and

acceleeration is directed towards the

origin

D. velocity is perpendicular to  and

acceleeration is directed away from the

origin

→
r

→
r

→
r

→
r

https://dl.doubtnut.com/l/_W0kKkiVD7vvj


Answer: C

Watch Video Solution

90. A solid sphere is rolling on a frictionless

surface, shown in �gure with a translational

velocity . If it is to climb the inclined

surface then  should be : 

A. 

vm/s

v

≥ √ gh
10

7

https://dl.doubtnut.com/l/_W0kKkiVD7vvj
https://dl.doubtnut.com/l/_umrQxFJUSQ5V


B. 

C. 

D. 

Answer: A

Watch Video Solution

≥ √2gh

2gh

gh
10

7

91. A particle of mass  unit is moving

with a uniform speed  unit  plane

aong the line . The magnitude of

the angular momentum about origin is

m = 5

v = 3√2 XY

Y = X + 4

https://dl.doubtnut.com/l/_umrQxFJUSQ5V
https://dl.doubtnut.com/l/_BcMsZeBfFQ4y


A. 

B. 

C. zero

D. 

Answer: D

Watch Video Solution

40√2unit

7.5unit

60unit

92. A table fan rotating at a speed of  rpm

is switched o� and the resulating variation of

the revolution/minute time is shown in Fig.

2400

https://dl.doubtnut.com/l/_BcMsZeBfFQ4y
https://dl.doubtnut.com/l/_pGovkIt7X28L


The total number of revolutions of the fan

before it comes to rest is 

A. 

B. 

C. 

280

380

420

https://dl.doubtnut.com/l/_pGovkIt7X28L


D. 

Answer: A

Watch Video Solution

160

93. A unifrom rod of length  and mass  is

free to rotate in a vertical plane about  as

shown in Fig. The rod initially in horizontal

position is released. The initial angular

l m

A

https://dl.doubtnut.com/l/_pGovkIt7X28L
https://dl.doubtnut.com/l/_VTFDCIBWEUX4


acceleration of the rod is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3g

2l

3g

l

g

2l

2g

l

https://dl.doubtnut.com/l/_VTFDCIBWEUX4
https://dl.doubtnut.com/l/_f2pAnCf6KJdT


94. A wheel is subjected to uniform angualr

acceleration about its axis. Initially, its angualr

velocity is zero. In the �rst , it rotates

through an angle , in the next , it

rotates through an angle . The ratio of 

 is

A. 

B. 

C. 

D. 

2 sec

θ1 2 sec

θ2

θ2 /θ1

1

2

3

5

https://dl.doubtnut.com/l/_f2pAnCf6KJdT


Answer: C

Watch Video Solution

95. A sphere can roll on a surface inclined at

an angle  if the friction coe�cient is more

than . Suppose the friction coe�cient

is , and a sphere is released from rest

on the incline,

A. it will stay at rest

θ

g sin θ
2

7

g sin θ
1

7

https://dl.doubtnut.com/l/_f2pAnCf6KJdT
https://dl.doubtnut.com/l/_hussoFlmex04


B. it will translate and rotate about the

centre

C. it will make pure translational motion

D. the angular momentum of the sphere

about its centre will remian constant.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_hussoFlmex04


96. Angular momentum  is given by 

The variation of log  and  is correctly

shown in Fig.

A. 

B. 

C. 

L L = Pr

L logP

https://dl.doubtnut.com/l/_B3Qz9plG5xl1


D. 

Answer: D

Watch Video Solution

97.  is the centre of an equilateral triangle

.  and  are the three forces

acting along the sides  and 

respectively. What should be the value of 

O

ABC F1, F2 F3

AB, BC AC

F3

https://dl.doubtnut.com/l/_B3Qz9plG5xl1
https://dl.doubtnut.com/l/_jEP9SMkjd1yv


so that the total torque about  is zero? 

A. 

B. 

C. 

D. 

Answer: C

O

F1 + F2

2

2(F1 + F2)

(F1 + F2)

(F1 − F2)

https://dl.doubtnut.com/l/_jEP9SMkjd1yv


Watch Video Solution

98. A solid cylinder and a hollow cylinder, both

of the same mass and same external �ameter

are released from the same height at the same

time on an inclined plane. Both roll down

without slipping. Which one will reach the

bottom �rst ?

A. Solid cylinder

B. Both together

C. One with higher density

https://dl.doubtnut.com/l/_jEP9SMkjd1yv
https://dl.doubtnut.com/l/_GtXvlDRBsrFr


D. Hollow cylinder

Answer: A

Watch Video Solution

99. A wheel has moment of inertia

 and is making . The

torque needed to stop it in  is…..

A. 

5 × 10− 3kgm2 20revs− 1

10s

× 10− 2N − m

2π

https://dl.doubtnut.com/l/_GtXvlDRBsrFr
https://dl.doubtnut.com/l/_yPuLyTjCt8AC


B. 

C. 

D. 

Answer: A

Watch Video Solution

2.5π

4π

4.5π

100. A wheel having moment of inertia 

about its vertical axis, rotates at the rate of

 about this axis. The torque which can

2kgm2

60rom

https://dl.doubtnut.com/l/_yPuLyTjCt8AC
https://dl.doubtnut.com/l/_qOiWl3GMF2t2


stop the wheel's rotation in one minuted

woould be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

N − m
−π

15

N − m
π

18

N − m
2π

15

N − m
π

12

https://dl.doubtnut.com/l/_qOiWl3GMF2t2


101. A unifrom rod of length  and mass  is

free to rotate in a vertical plane about , Fig.

The rod initially in horizontal position is

released. The initial angular acceleration of

the rod is   

A. 

B. 

C. 

l m

A

(MIof rod aboutAis )
ml2

3

mgl/2

3g/2l

2l/3g

https://dl.doubtnut.com/l/_LmDfDLZNFF98


D. 

Answer: B

Watch Video Solution

3g/2l2

102. A given shaped glass tube having uniform

cross-section is �lled with water and is

mounted on a rotatable shaft as shown in

�gure. If the tube is rotated with a constant

https://dl.doubtnut.com/l/_LmDfDLZNFF98
https://dl.doubtnut.com/l/_nxnOyxOPq81c


angular velocity  then : 

A. water levels in both sections  and  go

up

B. water level in section  goes up and

that in sectioon  comes down

ω

A B

A

B

https://dl.doubtnut.com/l/_nxnOyxOPq81c


C. water level in section  comes dowm

andthat in  goes up

D. water level remains the same in both the

sections

Answer: A

Watch Video Solution

A

B

103. A rod of length  whose lower end is �xed

on a horizontal plane, starts toppling from the

l

https://dl.doubtnut.com/l/_nxnOyxOPq81c
https://dl.doubtnut.com/l/_8B6iMDKahDjI


vertical position. The velocity of the upper end

when it hits the ground is.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√3gl

√2gl

2√gl

√gl

https://dl.doubtnut.com/l/_8B6iMDKahDjI


104. A cylinder of radius  and mass  rolls

without slipping down a plane inclined at an

angle . Coe�. of friction between the cylinder

and the plane is . For what maximum

inclination , the cylinder rolls without

slipping ?

A. 

B. 

C. 

D. 

R M

θ

μ

θ

tan− 1 μ

tan− 1(3μ)

tan− 1 2μ

tan− 1. μ
3

2

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


Answer: B

Watch Video Solution

105. A rigid body is made of three indentical

thin rods, each of length , fastened together

in the form of letter , Fig. The body is free to

rotate about a horizontal axis that tuns along

the length of one of legs of . The body is

allowed to fall from rest from a position in

which plane of  is horizontal. the angular

L

H

H

H

https://dl.doubtnut.com/l/_zAVnNoJHwdNb
https://dl.doubtnut.com/l/_umnjMz1cnO00


speed of body when plane of  is vertical is  

A. 

B. 

C. 

D. s

Answer: D

H

√g/L

√g/L
1

2

2√g/L

√g/L
2

3

https://dl.doubtnut.com/l/_umnjMz1cnO00


Watch Video Solution

106. A force of  acts on O, the origin of

the coodinate system. The torque about the

point (1,-1) is 

A. 

B. 

−Fk̂

−F( î + ĵ)

F( î + ĵ)

https://dl.doubtnut.com/l/_umnjMz1cnO00
https://dl.doubtnut.com/l/_SybHWhYnMLT8


C. 

D. 

Answer: B

Watch Video Solution

−F( î − ĵ)

F( î − ĵ)

107. If a solid sphere of mass  and radius 

 rolls without slipping at a unifrom

velocity of  along a stright line on a

horizontal �oor, the kinetic energy of the

sphere is

1kg

0.1m

1ms− 1

https://dl.doubtnut.com/l/_SybHWhYnMLT8
https://dl.doubtnut.com/l/_c4MrDhZBYBwp


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

J
2

5

1J

J
7
10

J
7
5

108. A body of mass  is suspended at a

height of  about the ground by a

weightless string which passes over a

0.1kg

1m

https://dl.doubtnut.com/l/_c4MrDhZBYBwp
https://dl.doubtnut.com/l/_3Z1CNa5Vlp76


frictionless pulled, Fig. The velocity with which

the body strikes the ground is 

A. 

B. 

C. 

ms− 111

20

m/s
20
11

ms− 110
11

https://dl.doubtnut.com/l/_3Z1CNa5Vlp76


D. 

Answer: B

Watch Video Solution

ms− 111

10

109. A small particle of mass  is projected at

an angle  with x-axis with initial velocity  in

x-y plane as shown in Fig. Calculate the

angular momentum of the particle 

m

θ υ0

https://dl.doubtnut.com/l/_3Z1CNa5Vlp76
https://dl.doubtnut.com/l/_909QxSL2oj3L


at .  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

t <
υ0 sin θ

g

mgυ0t cos θk̂

− mgυ0t
2 cos θk̂

1

2

mgυ0t
2 cos θî

1

2

−mgυ0t
2 cos θĵ

https://dl.doubtnut.com/l/_909QxSL2oj3L


110. A �ywheel of moment of inertia

 is rotating with uniform angular

speed of . If a torque of 

 retards the wheel, then the time

in which the wheel comes to rest is

A. 

B. 

C. 

D. 

3 × 102kgm2

4.6rads− 1

6.9 × 102Nm

1.5s

2s

0.5s

1s

https://dl.doubtnut.com/l/_909QxSL2oj3L
https://dl.doubtnut.com/l/_4rUlBnEyEHZz


Answer: B

Watch Video Solution

111. A boy is pushng a ring of mass 2kg and

radius 0.5 m with a stick as shwon in �gure.

The stick applies a force of 2N on the ring and

rolls it without slipping with an accelertaion of

 The coe�cinet of friction between the

ground and the ring is large enough that

rolling always occurs and the coe�cient of

friction between the stick and the ring of

0.3 .
m

s2

https://dl.doubtnut.com/l/_4rUlBnEyEHZz
https://dl.doubtnut.com/l/_VlZEk1HFlHJn


(P/10). The value of P is 

A. 

B. 

C. 

D. 

Answer: B

3

4

5

6

https://dl.doubtnut.com/l/_VlZEk1HFlHJn


Watch Video Solution

112. A thin horizontal circular disc is roating

about a vertical axis passing through its

centre. An insect is at rest at a point near the

rim of the disc. The insect now moves along a

diameter of the disc to reach its other end.

During the journey of the insect, the angular

speed of the disc.

A. continuously decreases

B. continuously increases

https://dl.doubtnut.com/l/_VlZEk1HFlHJn
https://dl.doubtnut.com/l/_Ncf72l7HXJXi


C. �rst increases and then decreases

D. remain unchanged

Answer: C

Watch Video Solution

113. A particle of mass 'm' is projected with a

velocity  making an angle of  with the

horizontal. The magnitude of angular moment

of the projectile about the point of projection

υ 30∘

https://dl.doubtnut.com/l/_Ncf72l7HXJXi
https://dl.doubtnut.com/l/_tLdoFW25KeDP


when the particle is at its maximum height 'h'

is

A. 

B. zero

C. 

D. 

Answer: D

Watch Video Solution

√3

2
mυ2

g

mυ3

√2g
√3

2
mυ2

g

https://dl.doubtnut.com/l/_tLdoFW25KeDP


114. The instantaneous angular position of a

point on a rotating wheel is given by the

equation 

  

The torque on the wheel becomes zero at

A. 

B. 

C. 

D. 

Answer: A

θ(t) = 2t3 − 6t2

t = 1s

t = 0.5s

t = 0.25s

t = 2s

https://dl.doubtnut.com/l/_E947ZXWcPcy7


Watch Video Solution

115. A small mass attached to a string rotates

on a frictionless table top as shown in Fig. If

the tension in the string is increased by

pulling the string causing the radius of the

circular motion to decrease by a factor of 2,

the kinetic energy of the mass will 

https://dl.doubtnut.com/l/_E947ZXWcPcy7
https://dl.doubtnut.com/l/_cFQ7nPIam14U


A. remain constant

B. increase by a factor of 

C. increase by a factor of 

D. decrease by a foctor of 

Answer: C

Watch Video Solution

2

4

2

116. A solid cylinder of mass  and radius 

 is free to rotate about the horizontal

axis. A massless string is wound round the

50kg

0.5m

https://dl.doubtnut.com/l/_cFQ7nPIam14U
https://dl.doubtnut.com/l/_vZStoOHR84XX


cylinder with one end attached to it and other

end hanging freely. Tension in the string

required to produce an angular acceleration

of  revolution  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2 s− 2

25N

50N

78.5N

157N

https://dl.doubtnut.com/l/_vZStoOHR84XX


117. The ratio of the accelerations for a solid

sphere (mass ) rolling down

an incline of angle  without slipping, and

slipping down the incline without rolling is

A. 

B. 

C. 

D. 

Answer: A

m, and radiusR

θ

5: 7

2: 3

2: 5

7: 5

https://dl.doubtnut.com/l/_vZStoOHR84XX
https://dl.doubtnut.com/l/_gkRNFNuE099n


Watch Video Solution

118. A bob of mass m attached to an

inextensible string of length I is suspended

from a vertical support. The bob rotates in a

horizontal circle with an angular speed  red/s

about the vertical. About the point of

suspension:

A. angualr momentum changes in direction

but not in magnitude,

ω

https://dl.doubtnut.com/l/_gkRNFNuE099n
https://dl.doubtnut.com/l/_HHsRblgrfZxV


B. angular momentum changes both in

magnitude and direction,

C. angular momentum is conserved,

D. angular momentum changes in

magnitude, but not in direction.

Answer: A

Watch Video Solution

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


119. A mass 'm' is supported by a massless

string wound around a uniform hollow

cylinder of mass m and radius R. If the string

does not slip on the cylinder, with what

acceleration will the mass fall or release? 

https://dl.doubtnut.com/l/_Nat9MsoYQazK


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5g/6

g

2g/3

g/2

120. A uniform circular disc of mass 1.5 kg and

raius 0.5 m is initially ar rest on a horiozntal

frictonless surface. Three forces of equal

https://dl.doubtnut.com/l/_Nat9MsoYQazK
https://dl.doubtnut.com/l/_GLjPHo9XmIIx


matgnitude F = 0.5 N are applied

simultaneously along the three sides of an

equilateral triangle XYZ with its vertices on the

perimeter of the disc (see �gure). One second

after applying the forces the angular speed of

the disc in  is 

A. 

rads− 1

1

https://dl.doubtnut.com/l/_GLjPHo9XmIIx


B. 

C. 

D. 

Answer: B

Watch Video Solution

2

3

4

121. A horizontal circular platform of radius 0.5

m and mass axis. Two massless spring toy-

guns, each carrying a steel ball of mass 0.05 kg

are attached to the platform at a distance

https://dl.doubtnut.com/l/_GLjPHo9XmIIx
https://dl.doubtnut.com/l/_heFFEeBf2j4n


0.25m from the centre on its either sides

along its diameter (see �gure). Each gun

simultaneously �res the balls horizontally and

perpendicular to the diameter in opposite

directions. After leaving the platform, the balls

have horizontal speed of  with respect

to the ground. The rotational speed of the

platform in  after the balls leace the

9ms− 1

rads− 1

https://dl.doubtnut.com/l/_heFFEeBf2j4n


platform is 

A. 

B. 

C. 

D. 

Answer: A

4

3

2

1

https://dl.doubtnut.com/l/_heFFEeBf2j4n


Watch Video Solution

122. A thin uniform rod, pivoted at O, is

rotating in the horizontal plane with constatn

angular speed , as shown in the �gure. At

time t = 0, a small insect starts from O and

moves with constant sped v, with respect to

the rod towards the other end. It reaches the

end of the rod at t =T and stops. The angular

speed of the system remains  throughout.

The magnitude of the torque  about O,

as a function of time is best represented by

ω

ω

(∣
∣
→
π ∣

∣)

https://dl.doubtnut.com/l/_heFFEeBf2j4n
https://dl.doubtnut.com/l/_AKK4wkg4fU6E


which plot? 

A. 

B. 

C. 

https://dl.doubtnut.com/l/_AKK4wkg4fU6E


D. 

Answer: B

Watch Video Solution

123. A small mass m is attached to a massless

string whose other end is �xed at P as shown

in the �gure. The mass is undergoing circular

motion in the x-y plane with centre at O and

constant angular speed . If the angularω

https://dl.doubtnut.com/l/_AKK4wkg4fU6E
https://dl.doubtnut.com/l/_YpLRyK4lkdZ9


momentum of the system. calculated about O

and P are denoted. by 

respectively, then. 

A.  and  do not vary wit time

B.  varies wit time while  remains

constant

→
L O and

→
L P

−→
L0

−→
LP

−→
L0

−→
LP

https://dl.doubtnut.com/l/_YpLRyK4lkdZ9


C.  remains consatnt, while  varies

with time

D.  both vary with time

Answer: C

Watch Video Solution

−→
L0

−→
LP

−→
L0 and

−→
LP

124. Two identical discs of same radius  are

rotating about their axes in opposite

directions with the same constant angular

speed  . The discs are in the same horizontal

R

ω

https://dl.doubtnut.com/l/_YpLRyK4lkdZ9
https://dl.doubtnut.com/l/_ohVuMcczgEOi


plane. At time  , the points  and  are

facing each other as shown in the �gure. The

relative speed between the two points  and 

 is . In one time period  of rotation of

the discs ,  as a function of time is best

represented by 

A. 

t = 0 P Q

P

Q vr (T )

vr

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


B. 

C. 

D. 

Answer: A

Watch Video Solution

125. A circular platform is mounted on a

frictionless vertical axle. Its radius 

and its moment of inertia about the axle is

R = 2m

https://dl.doubtnut.com/l/_ohVuMcczgEOi
https://dl.doubtnut.com/l/_u7dZeWWfSzHr


. It is initially at rest. A  man

stands on the edge at the platform and begins

to walk along the edge at the speed of 

relative to the ground. Time taken by the man

to complete one revolution is :

A. 

B. 

C. 

D. 

Answer: C

200kgm2 50kg

1ms− 1

πs

s
3π

2

2πs

s
π

2

https://dl.doubtnut.com/l/_u7dZeWWfSzHr


Watch Video Solution

126. A rod  of mass  and length  is

hinged at end . The rod is kept horizontal by

a masseless string tied to point  as shown in

Fig. When string is cut, the initial angular

acceleration of the rod is : 

Watch Video Solution

PQ M L

P

Q

https://dl.doubtnut.com/l/_u7dZeWWfSzHr
https://dl.doubtnut.com/l/_LJAjSpJXiSCY
https://dl.doubtnut.com/l/_ojlmQpUL6VJk


127. An explosion blows a rock into three parts.

Two parts go o� at right angles to each other .

These two are  �rst part moving with a

velocity of  second part

moving with a velocity of . If the third

part �ies o� with a velocity of . Its mass

would be

A. 

B. 

C. 

D. 

1kg

12ms− 1 and 2kg

8ms− 1

4ms− 1

17kg

3kg

5kg

7kg

https://dl.doubtnut.com/l/_ojlmQpUL6VJk


Answer: C

Watch Video Solution

128. A hoop of radius r and mass m rotating

with an angular velocity  is placed on a

rough horizontal surface. The initial velocity of

the centre of the hoop is zero. What will be

the velocity of the centre of the hoop when it

ceases ot slip?

A. 

ω0

rω0

4

https://dl.doubtnut.com/l/_ojlmQpUL6VJk
https://dl.doubtnut.com/l/_k95bj69rssDy


B. 

C. 

D. 

Answer: C

Watch Video Solution

rω0

3

rω0

2

rω0

129. In circular motion, which of the following

relations are valid ?

A. →υ =
→
ω ×

→
r

https://dl.doubtnut.com/l/_k95bj69rssDy
https://dl.doubtnut.com/l/_zS0osjrntMVc


B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

→
at =

→
α ×

→
r

→
at =

→
ω ×

→
r

→
a =

→
ω ×

→
at

130. For a particle of a rotating rigid body,

, which of the following are correct ?

A. 

v = rω

ω ∝
1

r

https://dl.doubtnut.com/l/_zS0osjrntMVc
https://dl.doubtnut.com/l/_UrvrEFnuvV4Z


B. 

C. 

D.  is indepenedent of 

Answer: C::D

Watch Video Solution

ω ∝ v

v ∝ r

ω r

131. A uniform bar of length 6a and mass 8m

lies on a smooth horizontal table. Two point

masses m and 2m moving in the same

horizontal plane with speed 2v and v,

https://dl.doubtnut.com/l/_UrvrEFnuvV4Z
https://dl.doubtnut.com/l/_bX4SAfmiSNmS


respectively, strike the bar [as shown in the

�g.] and stick to the bar after collision.

Denoting angular velocity (about the centre of

mass), total energy and centre of mass velocity

by , E and  respecitvely, we have after

collison 

A. 

ω vc

v0 = 0

https://dl.doubtnut.com/l/_bX4SAfmiSNmS


B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

ω = (3v/5a)

ω = (v/5a)

E = (3mv2 /5)

132. One quarter sector is cut from a uniform

circular disc of radius R. This sector has mass

M. it is made to rotate about a line

perpendicular to its plane and passing

https://dl.doubtnut.com/l/_bX4SAfmiSNmS
https://dl.doubtnut.com/l/_FzLrLNTKgp5p


through the center of the original disc. Its

moment of inertia about the axis of rotation is

A. 

B. 

C. 

D. 

MR21

2

MR21

4

MR21

8

√2MR2

https://dl.doubtnut.com/l/_FzLrLNTKgp5p


Answer: C

Watch Video Solution

133. If  and  respresent radial and

tangential acceleration, the motion of a

particle will be circualr is

A.  and 

B.  but 

C.  and 

D.  and 

ar at

ar = 0 at = 0

ar = 0 at ≠ 0

ar ≠ 0 at = 0

ar ≠ 0 at ≠ 0

https://dl.doubtnut.com/l/_FzLrLNTKgp5p
https://dl.doubtnut.com/l/_T20kPe84ZhC5


Answer: C::D

Watch Video Solution

134. A simple pendulum of length L and mass

(bob) M is oscillating in a plane about a

vertical line between angular limit  and 

. For an angular displacement , the

tension in the string and the velocity of the

bob are T and V respectively. The following

relations hold good under the above

conditions:

−ϕ +ϕ

θ(|θ| < ϕ)

https://dl.doubtnut.com/l/_T20kPe84ZhC5
https://dl.doubtnut.com/l/_X8DZfG6a1rva


A. 

B. 

C. Tangential acceleration 

D. 

Answer: B::C

Watch Video Solution

T cos θ = Mg

T − Mg cos θ =
Mv2

L

= g sin θ

T = Mg cos θ

135.  is a square plate with centre .

The moments of inertia of the plate about the

perpendicular axis through  is  and about

ABCD O

O I

https://dl.doubtnut.com/l/_X8DZfG6a1rva
https://dl.doubtnut.com/l/_UW2xu1XZo990


the axes  are 

respectively. It follows that : 

.

A. 

B. 

C. 

1, 2, 3, &4 I1, I2, I3&I4

I1 + I2

I3 + I4

I1 + I3

https://dl.doubtnut.com/l/_UW2xu1XZo990


D. 

Answer: A::B::C

Watch Video Solution

I1 + I2 + I3 + I4

136. A circular disc  of radius  is made from

an iron plate of thickness , and another plate

 of radius  is made from an iron plate of

thickness . The ratio between moment of

inertia  is

A. 

X R

t

Y 4R

t/4

IY /IX

32

https://dl.doubtnut.com/l/_UW2xu1XZo990
https://dl.doubtnut.com/l/_x3lRmzRdLPK8


B. 

C. 

D. 

Answer: D

Watch Video Solution

16

1

64

137. Two spherical bodies of mass M and 5M &

radii R & 2R respectively are released in free

space with initial separation between their

centres equal to 12R. If they attract each other

https://dl.doubtnut.com/l/_x3lRmzRdLPK8
https://dl.doubtnut.com/l/_cXkjZDhJLIY3


due to gravitational force only, then the

distance covered by the smallar body just

before collision is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2.5R

4.5R

7.5R

1.5R

https://dl.doubtnut.com/l/_cXkjZDhJLIY3
https://dl.doubtnut.com/l/_xVYiROe3fts4


138. A particle moves on a straight line with a

uniform velocity. The angular momentum of

the particles is

A. Always zero

B. zero about a point on the stright line

C. zero about a point away from the

straight line

D. constant always about a given point not

on the line

Answer: B::D

https://dl.doubtnut.com/l/_xVYiROe3fts4


Watch Video Solution

139. A particle of mass m is projected with a

velocity v making an angle of  with the

horizontal. The magnitude of the angular

momentum of the projectile abut the point of

projection when the particle is at its maximum

height h is.

A. zero

B. 

C. 

45∘

mv3 /(4√2)g

mv3 /(√2)g

https://dl.doubtnut.com/l/_xVYiROe3fts4
https://dl.doubtnut.com/l/_BwVXJ8ensYWm


D. 

Answer: B::D

Watch Video Solution

m√2gh3

140. A nonzero external force on a system of

particles. The velocity and the acceleration of

the cente of mass are found to be 

at an instant t. It is possible that

A. 

v0 and a0

v(0) = 0, a0 = 0

https://dl.doubtnut.com/l/_BwVXJ8ensYWm
https://dl.doubtnut.com/l/_Z6OWT8c9UFEV


B. 

C. 

D. 

Answer: C::D

Watch Video Solution

v(0) ≠ 0, a0 = 0

v(0) = 0, a0 ≠ 0

v(0) ≠ 0, a0 ≠ 0

141. A body A of mass M while falling wertically

downwards under gravity brakes into two

parts, a body B of mass  M and a body C of

mass  M. The center of mass of bodies B and

1

3
2

3

https://dl.doubtnut.com/l/_Z6OWT8c9UFEV
https://dl.doubtnut.com/l/_BYds4ELN4AGF


C taken together shifts compared to that of

body A towards

A. body 

B. body 

C. does not shift

D. depends on height of breaking

Answer: C

Watch Video Solution

B

C

https://dl.doubtnut.com/l/_BYds4ELN4AGF


142. A sphere is rolled on a rough horizontal

surface. It gradually slows down and stops.

The force of friction tries to

A. increase the angualr velocity

B. decrease the angualr velocity

C. increase the linear momentum

D. decrease the linear velocity

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_BpnDyndPv76r


143. From a circular disc of radius R and mass 9

M , a small disc of radius R/3 is removed from

the disc. The moment of inertia of the

remaining disc about an axis perpendicular to

the plane of the disc and passing through O is

A. 

B. 

4MR2

MR240
9

https://dl.doubtnut.com/l/_FAVj7ENj1AjS


C. 

D. 

Answer: A

Watch Video Solution

10MR2

MR237
9

144. If there is no external force acting on a

nonrigid body, which of the followhng

quantities must remain constant?

A. linear momentum

https://dl.doubtnut.com/l/_FAVj7ENj1AjS
https://dl.doubtnut.com/l/_cCEwKuOlfEcJ


B. moment of inertia

C. angular momentum

D. kinetic energy

Answer: A::C

Watch Video Solution

145. Two solid cylinders P and Q of same mass

and same radius start rolling down a �xed

inclined plane from the same height at the

same time. Cylinder P has most of its mass

https://dl.doubtnut.com/l/_cCEwKuOlfEcJ
https://dl.doubtnut.com/l/_gs4L1FWF5q2Z


concentrated near its surface, while Q has

most its mass concentrated near the axis.

Which statement(s) is (are) correct?

A. Both cylinders  reach the

ground at the same tome

B. Cylinder  has larger linear acceleration

than cylinder 

C. Both cylinders reach the ground with

same translational kinetic energy

P and Q

P

Q

https://dl.doubtnut.com/l/_gs4L1FWF5q2Z


D. Cylinder  reaches the ground with

larger angualr speed.

Answer: D

Watch Video Solution

Q

146. The centre of mass of a body is a point at

which the entire mass of the body is supposed

to be concentrated. The position vector  of

c.m of the system of tow particles of masses

 and  with position vectors  and  is

→
r

m1 m2
→
r1

→
r2

https://dl.doubtnut.com/l/_gs4L1FWF5q2Z
https://dl.doubtnut.com/l/_YBXvF1IPT8Ap


given by 

  

For an isolated system, where no external

force is acting,  constant  

Under no circumstances, the velocity of centre

of mass of an isolated system can undergo a

change 

With the help of the comprehension given

above, choose the most appropriate

alternative for each of the following questions

: 

Two bocls of masses  and  are placed

on a frictionless surface and connected by a

→
r =

m1
→
r1 + m2

→
r2

m1 + m2

−−→
vcm =

5kg 2kg

https://dl.doubtnut.com/l/_YBXvF1IPT8Ap


spring. an external kick gives a velocity of

 to heavier block in the direction of

lengter one. the velocity gained by the centre

of mass is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

14m/s

14m/s

7m/s

12m/s

10m/s

https://dl.doubtnut.com/l/_YBXvF1IPT8Ap


147. The centre of mass of a body is a point at

which the entire mass of the body is supposed

to be concentrated. The position vector  of

c.m of the system of tow particles of masses

 and  with position vectors  and  is

given by 

  

For an isolated system, where no external

force is acting,  constant  

Under no circumstances, the velocity of centre

of mass of an isolated system can undergo a

→
r

m1 m2
→
r1

→
r2

→
r =

m1
→
r1 + m2

→
r2

m1 + m2

−−→
vcm =

https://dl.doubtnut.com/l/_YBXvF1IPT8Ap
https://dl.doubtnut.com/l/_g1boghERDshv


change 

With the help of the comprehension given

above, choose the most appropriate

alternative for each of the following questions

: 

An electron and a proton move towards

eachother with velocities  and 

respectively. the velocity of their centre of

mass is

A. zero

B. 

C. 

v1 v2

v1

v2

https://dl.doubtnut.com/l/_g1boghERDshv


D. 

Answer: A

Watch Video Solution

v1 + v2

2

148. The centre of mass of a body is a point at

which the entire mass of the body is supposed

to be concentrated. The position vector  of

c.m of the system of tow particles of masses

 and  with position vectors  and  is

given by 

→
r

m1 m2
→
r1

→
r2

https://dl.doubtnut.com/l/_g1boghERDshv
https://dl.doubtnut.com/l/_aggalJHon8sf


  

For an isolated system, where no external

force is acting,  constant  

Under no circumstances, the velocity of centre

of mass of an isolated system can undergo a

change 

With the help of the comprehension given

above, choose the most appropriate

alternative for each of the following questions

: 

A bomb dropped from an aeroplane in level

�ight explodes in the middle. the centre of

mass of the fragments

→
r =

m1
→
r1 + m2

→
r2

m1 + m2

−−→
vcm =

https://dl.doubtnut.com/l/_aggalJHon8sf


A. is a rest

B. moves vertically downwards

C. moves vertically upwards

D. continues to follow the same parabolic

path which it would have followed if

there was no exposion.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_aggalJHon8sf


149. Moment of inertia of a body about a given

axis is the rotational inertia of the body about

that axis. It is respresented by ,

where  is mass of body and  is radius of

gyration of the body about that axis. It is a

scalar quantity, which is measured in .

when a body rotates about a given axis, and

teh axis of rotates also moves, then total

 of body  of translation 

 of rotation  

  

Which the help of the compreshension given

I = MK2

M K

kgm2

K. E. = K. E.

+K. E.

E = mv2 + Iω21

2

1

2

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


above, choose the most apporpriate

altermative for each of the following

questions : 

A circular disc and a circular ring of same mass

and same diameter have, about a given axis,

A. same moment of inertia

B. unequal moments of inertia

C. cannot say

D. sometimes equal sometimes not

Answer: B

W t h Vid S l ti

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


Watch Video Solution

150. Moment of inertia of a body about a given

axis is the rotational inertia of the body about

that axis. It is respresented by ,

where  is mass of body and  is radius of

gyration of the body about that axis. It is a

scalar quantity, which is measured in .

when a body rotates about a given axis, and

teh axis of rotates also moves, then total

 of body  of translation 

 of rotation  

I = MK2

M K

kgm2

K. E. = K. E.

+K. E.

https://dl.doubtnut.com/l/_lNqWEDCkrfEN
https://dl.doubtnut.com/l/_4anHsKAUNoPi


  

Which the help of the compreshension given

above, choose the most apporpriate

altermative for each of the following

questions : 

A  �ywheel in the from of a unifrom

circular disc of diameter  is making 

. Its moment of inertia about a transverse axis

through its centre is

A. 

B. 

C. 

E = mv2 + Iω21

2

1

2

40kg

1m 120r ±

40kgm2

5kgm2

10kgm2

https://dl.doubtnut.com/l/_4anHsKAUNoPi


D. 

Answer: B

Watch Video Solution

20kgm2

151. Moment of inertia of a body about a given

axis is the rotational inertia of the body about

that axis. It is respresented by ,

where  is mass of body and  is radius of

gyration of the body about that axis. It is a

scalar quantity, which is measured in .

I = MK2

M K

kgm2

https://dl.doubtnut.com/l/_4anHsKAUNoPi
https://dl.doubtnut.com/l/_uDx88uF6dsnU


when a body rotates about a given axis, and

teh axis of rotates also moves, then total

 of body  of translation 

 of rotation  

  

Which the help of the compreshension given

above, choose the most apporpriate

altermative for each of the following

questions : 

Kinetic energy of rotation of the �ywheel in

the above case is

A. 

K. E. = K. E.

+K. E.

E = mv2 + Iω21

2

1

2

20J

https://dl.doubtnut.com/l/_uDx88uF6dsnU


FILL IN THE BLANKS

B. 

C. 

D. 

Answer: C

Watch Video Solution

20J

395J

80J

1. Centre of mass of a body is ……… at

which………….is………… .

https://dl.doubtnut.com/l/_uDx88uF6dsnU
https://dl.doubtnut.com/l/_epRkz2aGoJCv


Watch Video Solution

2. In certain cases, there may…………at the………… .

Watch Video Solution

3. Total linear momentum of a system of

particles is equal to ……………..of the system and

velocity of ……… .

Watch Video Solution

https://dl.doubtnut.com/l/_epRkz2aGoJCv
https://dl.doubtnut.com/l/_JlwZWhHSTe0b
https://dl.doubtnut.com/l/_CcCwzXysdpnV
https://dl.doubtnut.com/l/_8c30qnYA64Ig


4. The vector product of two vectors

 is another………..whose magnitude is

equal to…………..and………….between them.

Watch Video Solution

→
A and

→
B

5. By convention, anticlockwise moments are

………and…………are taken as…………. .

Watch Video Solution

https://dl.doubtnut.com/l/_8c30qnYA64Ig
https://dl.doubtnut.com/l/_04XCRsra9sBS


6. Torque due to a force is the product

of………….and……………..of line of action…………. .

Watch Video Solution

7. Torque due to a force is the product

of………….and……………..of line of action…………. .

Watch Video Solution

https://dl.doubtnut.com/l/_zKHRW6xm4b4k
https://dl.doubtnut.com/l/_C4VkDzLmuP25


8. Angular momentum of a

particle…………..is……………..of the particle………….. .

Watch Video Solution

9. Angular momentum of a particle about a

given axis is …………….of ………….and………….of

position vector of the particle.

Watch Video Solution

https://dl.doubtnut.com/l/_fovmDJAFqYMh
https://dl.doubtnut.com/l/_bfPH3j3oiltn


10. The centre of gravity of a body is a point

where………..and…………on the body is…………… .

Watch Video Solution

11. Mass of a body is……….of………………of the

body……………..

Watch Video Solution

https://dl.doubtnut.com/l/_O3xALBzwUiTj
https://dl.doubtnut.com/l/_yQaIU9CNjqjF


12. A quantity that measures……….of the body is

called………..of the body.

Watch Video Solution

13. Radius of …………..of a body about a given

axis is equal to…………of the constituent

particles of the body…………… .

Watch Video Solution

https://dl.doubtnut.com/l/_0uLfmzeQqU1L
https://dl.doubtnut.com/l/_w3AyOCNlai0s


14. When…………..acts on a system of particles,

then………….of the system remains…………… .

Watch Video Solution

15. When……………is conserved,………………

may……………. .

Watch Video Solution

https://dl.doubtnut.com/l/_AkJGyvAYRWKv
https://dl.doubtnut.com/l/_Bnu1AghvKUcs


16. Moment of inertia of a uniform circular ring

of mass  and radius  about a diameter of

ring is………………. .

Watch Video Solution

M R

17. Moment of inertia of a circular ring about a

given axis is…………..moment of inertia of…………

of………….and………………about the same axis.

Watch Video Solution

https://dl.doubtnut.com/l/_QxK6hAtfivIb
https://dl.doubtnut.com/l/_9Zc0GXWXkAmu
https://dl.doubtnut.com/l/_Z7HuZDCOKp0M


18. The rate of …………….of a body about a given

axis is…………….to…………….applied on the body.

Watch Video Solution

19. Rotational analogue of……………is…………….. .

Watch Video Solution

20. Angle traced by a rotating body in nth

seconds is …………where symbols haveθnth =

https://dl.doubtnut.com/l/_Z7HuZDCOKp0M
https://dl.doubtnut.com/l/_Nej9fGVNks0O
https://dl.doubtnut.com/l/_oJQ6cmieYMcM


PROBLEMS FOR PRACTICE TYPE A

their usual meaning.

Watch Video Solution

1. Three blocks of uniform thickness and

masses  are placed at the

corners of a triangle having co-ordinates

 respectively.

Find the co-ordinates of the centre of mass of

the system.

m, m and 2m

(2.5, 1.5), (3.5, 1.5) and (3, 3)

https://dl.doubtnut.com/l/_oJQ6cmieYMcM
https://dl.doubtnut.com/l/_E0eZKrztJW1o


PROBLEMS FOR PRACTICE

Watch Video Solution

2. A wheel is rotating at a speed of 1000 rpm

and its . What is moment of inertia

of the wheel about its axis of rotation ?

Watch Video Solution

KEis106J

https://dl.doubtnut.com/l/_E0eZKrztJW1o
https://dl.doubtnut.com/l/_Oigi6P4Vw146


1. The centre of mass of three particles of

masses  lies at the point 

 where should a fourth particles

of mass  be positioned so that centre of

mass of the four particle system at

?

Watch Video Solution

1kg, 2kg and 3kg

(3m, 3m, 3m)

4kg

(1m, 1m, 1m)

2. Three point masses of  lie

at  respectively.

1kg, 2kg and 3kg

(1, 2), (0, − 1) and (2, − 3)

https://dl.doubtnut.com/l/_OmkXY8FHg7NL
https://dl.doubtnut.com/l/_sIYEhbOxIKA0


Calculate the co-ordinates of the centre of

mass of the system.

Watch Video Solution

3. Two particle of mass  are

moving along the same straight line with

speeds  respectively. What is

the speed of the centre of mass of the system

if both the particles are moving (a) in same

direction (b) in opposite direction ?

Watch Video Solution

2kg and 1kg

2m/s and 5m/s

https://dl.doubtnut.com/l/_sIYEhbOxIKA0
https://dl.doubtnut.com/l/_V2fSfgfUK2NO


4. Four particles  of masses 

 respectively are placed at

corners of a square of side  as shown in Fig. 

  

Locate the centre of mass.

Watch Video Solution

A, B, C and D

m, 2m, 3m and 4m

x

https://dl.doubtnut.com/l/_V2fSfgfUK2NO
https://dl.doubtnut.com/l/_rnMDYOtaIHaI


5. If a man of mass  jumps to the ground

from a height  and centre of mass moves a

distance  in time taken by him to hit the

ground, show that the average force acting on

him is .

Watch Video Solution

M

h

x

Mgh/x

6. Four particles of masses

are located at the corners of a rectangle as

m1 = 1kg, m2 = 2kg, m3 = 3kg and m4 = 4kg

https://dl.doubtnut.com/l/_U2b53f7nDrSp
https://dl.doubtnut.com/l/_wplIk64LJ1G4


shown in Fig. Locate the position of centre of

mass. 

View Text Solution

7. Two bodies of masses  are

moving with velocities

10kg and 2kg

(2 î − 7ĵ + 3k̂) and ( − 10 î + 35ĵ − 3k̂)m/s

https://dl.doubtnut.com/l/_wplIk64LJ1G4
https://dl.doubtnut.com/l/_H95q1jQOfwoi


respectively. Calculate the velocity of their

centre of mass.

Watch Video Solution

8. A square of side  having uniform

thickness is divided into four equal squares as

shown in Fig. If one of the squares is cut o�,

�nd 

4m

https://dl.doubtnut.com/l/_H95q1jQOfwoi
https://dl.doubtnut.com/l/_6nge8axGq2Nz


  

the position of centre of mass of the

remaining portion from the centre .

Watch Video Solution

O

https://dl.doubtnut.com/l/_6nge8axGq2Nz


9. From a uniform circular disc of diameter

 circular disc of diameter  and having

centre at a distance  from the centre of

the disc is scooped out. Determine the centre

of mass of remaining portion.

Watch Video Solution

d, a d/6

d/4

10. A rectangular plate of dimensions  is

in  plane as shown in Fig. If the portion

of this plate lying in quadrant  is removed,

l × b

x − y

I

https://dl.doubtnut.com/l/_whgYSoxxhnBc
https://dl.doubtnut.com/l/_tyuwaJAnUHEB


�nd the position of centre of mass of

remaining part of plate. 

Watch Video Solution

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


11. Fig. shown a three particle system with

masses  and 

. The scales on the axes are set by 

 and . What are the co-

ordinates of centre if mass ? If  is gradually

increased, does the centre of mass of the

system shift towards or away from that

m1 = 3.0kg, m2 = 4.0kg

m3 = 8.0kg

xs = 2.0m ys = 2.0m

m3

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


particle or does it remain stationary ? 

Watch Video Solution

12. A �ywheel of mass  has a radius of 

. It is making 240 rpm. What is the torque

necessary to bring it to rest in  ? If the

25kg

0.2m

20s

https://dl.doubtnut.com/l/_uURdDJmBvXqN
https://dl.doubtnut.com/l/_LMQ8UUyPEUbn


torque is due to a force applies tangentially

on the rim of the wheel, what is the

magnitude of the force ? Assume that mass of

�ywheel is concentrated at its rim.

Watch Video Solution

13. A rope is wound round a hollow cylinder of

mass . If the rope is

pulled with a force of , what is the angualr

acceleration of the cylinder ?

Watch Video Solution

3kg and radius40cm

30N

https://dl.doubtnut.com/l/_LMQ8UUyPEUbn
https://dl.doubtnut.com/l/_NNfVmfkF6I41


14. A particle of mass  is released from rest

from point  at  on X-axis from origin 

 and falls vertically along y-axis as shown in

Fig. What is the magnitude of the torque

acting on the particle at time , when it is at

m

P x = x0

O

t

https://dl.doubtnut.com/l/_NNfVmfkF6I41
https://dl.doubtnut.com/l/_yPtN0M7p9bUX


the point  ?  

Watch Video Solution

Qw. r. t. O

https://dl.doubtnut.com/l/_yPtN0M7p9bUX


15. A unifrom circular disc of mass  and

radius  is rotated about one of its

diameters at an angular speed of .

Find its abgular momentum about the axis of

rotation ?

Watch Video Solution

200g

4cm

10rad/s

16. Determine the angular momentum of a car

of mass  moving in a circular track of

diameter  with a speed of .

200kg

100m 40m/s

https://dl.doubtnut.com/l/_SyGPnP42RRcF
https://dl.doubtnut.com/l/_DpIgJ109p2Uw


Watch Video Solution

17. An electron revolves around the nucleus of

an atom in a circular orbit of radius  with a

speed of . If mass of electron is 

, what is its angular momentum

?

Watch Video Solution

4Å

6.0 × 106m/s

9.0 × 10− 31kg

18. Suppose earth is a point mass of

 revolving around the sun in a6 × 1024kg

https://dl.doubtnut.com/l/_DpIgJ109p2Uw
https://dl.doubtnut.com/l/_g2xPBY6uvzAR
https://dl.doubtnut.com/l/_QRJS08DlTFdE


circular orbit of diameter  in time 

. What is the angular momentum

of the eart around the sun ?

Watch Video Solution

3 × 108km

3.14 × 107s

19. The body shown in Fig. is pivoted at point

. Three forces act on it  at point 

 from  at  from O,

and  at  from . What is the

O Fa = 10N

A, 8.0m O, Fb = 16N B, 4.0m

Fc = 19N C, 3.0m O

https://dl.doubtnut.com/l/_QRJS08DlTFdE
https://dl.doubtnut.com/l/_UlEar4Pr2obh


net torque about . 

Watch Video Solution

O

20. The speed of a wheel increases from 

rpm to 1200 rpm in . What is its angular

acceleration ? How many revolutions will it

make during this time ?

600

20s

https://dl.doubtnut.com/l/_UlEar4Pr2obh
https://dl.doubtnut.com/l/_4pzbMrWcWC5C


Watch Video Solution

21. A �ywheel rotating at  rpm slows sown

at a constant rate . What time is

required to stop the �ywheel ?

Watch Video Solution

420

2rads− 2

22. The spin drier of a washing machine

revolving at  slows down to , while15rps 5rps

https://dl.doubtnut.com/l/_4pzbMrWcWC5C
https://dl.doubtnut.com/l/_n1Iwrb9LNHcn
https://dl.doubtnut.com/l/_I9eoXPgIlTu3


making  revolutions. Find (a) angular

acceleration and (b) time taken.

Watch Video Solution

50

23. On applying a consatnt torque, a wheel at

rest, turns through  radian in . Find

angular acceleration. If same torque continues

to act, what will be angular veclocity of the

wheel after  from stars ?

Watch Video Solution

400 10s

20s

https://dl.doubtnut.com/l/_I9eoXPgIlTu3
https://dl.doubtnut.com/l/_m1ZkkiATA9sC
https://dl.doubtnut.com/l/_1I9OgA9O3Wmq


24. A cord is wound around the circumference

of a bicycle wheel (without tyre) of diameter

. A mass of  is tied at the end of the

cord and it is allowed to fall from rest. The

weight falls  in . The axle of the wheel is

horizontal and the wheel rotates which its

plane vertical. if , what is the

angular acceleration of the wheel ?

Watch Video Solution

1m 2kg

2m 4s

g = 10ms− 2

https://dl.doubtnut.com/l/_1I9OgA9O3Wmq


25. A car is moving at a speed of . The

diamter of its whells is . If the wheels are

stopped in  rotations by applying brakes,

calcualte the angular retardation produced by

the brakes.

Watch Video Solution

72km/h

0.5m

20

26. An autmobile travelling at  has

tyres of  diameter. What is the angualr

speed of the tyres about their axles ? If the car

80km/h

75.0cm

https://dl.doubtnut.com/l/_81Nl1tLbUu1u
https://dl.doubtnut.com/l/_HBvoDMPxknP0


is brought to stop uniformly in  complete

turns of the tyres without skidding, what is

the magnitude of angular acceleration of the

wheels ? How far does the car move during the

braking ?

Watch Video Solution

30

27. A wheel rotating at an angular speed of 20

rad/s ils brought to rest by a constant

trouque in 4.0 secons. If the moiment of

inertia of the wheel about the axis of rotation

https://dl.doubtnut.com/l/_HBvoDMPxknP0
https://dl.doubtnut.com/l/_7W88YfcLWerQ


is 0.20  �nd the work done by the

torque in the �rst two seconds.

Watch Video Solution

kg − m2

28. The centre of gravity of a loaded texi is

 above the ground, and the distance

between the wheels is . What is the

maximum speed with which it can go round an

unbanked curve of radius  without being

turned upside down. What minimum value of

coe�cient of friction is needed at this speed ?

1.5m

2m

100m

https://dl.doubtnut.com/l/_7W88YfcLWerQ
https://dl.doubtnut.com/l/_UwCuAUAsqgQH


Watch Video Solution

29. Calculate rotational  of earth about

its own axis, taking it to be a sphere of mass

 and radius .

Watch Video Solution

K. E.

6 × 1024kg 6400km

30. A wheel of mass  and radius  is

rolling on a road without sliding with angular

velocity . The moment of ineria of

the wheel about the axis of rotation is

5kg 0.40m

10rads− 1

https://dl.doubtnut.com/l/_UwCuAUAsqgQH
https://dl.doubtnut.com/l/_cUoBLruXk9Cv
https://dl.doubtnut.com/l/_ChIf4kYTgbvI


. The percentage of kinetic energy of

rotate in the total kinetic energy of the wheel

is.

Watch Video Solution

0.65kgm2

31. A thin metal hoop of radius  and

mass  stars from rest and rolls down an

inclined plane. If its linear velocity on reaching

the foot of the plane is , what is its

rotational  at that instant ?

Watch Video Solution

0.25m

2kg

2m/s

KE

https://dl.doubtnut.com/l/_ChIf4kYTgbvI
https://dl.doubtnut.com/l/_HmDF75f1Gvdz


32. A circular disc of mass  and radius  is

set rolling on a table. If  be its angular

velocity, show that its total  is given by 

 is its linear velocity 

of circular disc .

Watch Video Solution

M r

ω

K. E.

(3/4)Mv2, wherev M. I.

= (1/2)mass × (radius)2

33. A spherical ball rolls on a table without

slipping. Determine the percentage of its

https://dl.doubtnut.com/l/_HmDF75f1Gvdz
https://dl.doubtnut.com/l/_2K1gra1FZrKO
https://dl.doubtnut.com/l/_HR2BDPSGOnnI


 which is rotational. Moment of inertia

of sphere .

Watch Video Solution

K. E.

= (2/5) × mass × (radius)2

34. A solid cylinder rolls down an inclined

plane. Its mass is . It the

height of the inclined plane is , what is its

rotational  when it reaches foot of the

plane ? Assume that the surfaces are smooth.

Take  of solid cylinder about its axis = 

.

2kg and radius0.1m

4m

K. E.

M. I.

mr2 /2

https://dl.doubtnut.com/l/_HR2BDPSGOnnI
https://dl.doubtnut.com/l/_dNOT0URDVnyE


Watch Video Solution

35. The earth has a mass of  and a

radius of . Calculate the amount of

work that must be done to slow down its

rotation so that duration of day becomes 

hrs instead of 24 hours. 

Moment of inertia of earth .

Watch Video Solution

6 × 1024kg

6.4 × 106m

30

= MR22

5

https://dl.doubtnut.com/l/_dNOT0URDVnyE
https://dl.doubtnut.com/l/_437EFEGEnLfX


36. A bucket of mass  is supported by a

light rope wound around a solid wooden

cylinder of mass , free

to rotate about its axis. A man holding the

free end of the rope with the bucket and the

cylinder at rest initially, lets go the bucket

freely downward in a well  deep.

Neglecting friction, obtain the speed of bucket

and angualr speed of the cylinder just before

the bucket enters water. Take .

Watch Video Solution

8kg

12kg and radius20cm

50m

g = 10m/s2

https://dl.doubtnut.com/l/_14RvwjG8ZhHT


37. A hoop of radius  weight .It rolls

along a horizontal �oor so that its centre of

mass has a speed of . How much

work has to be done to stop it ?

Watch Video Solution

2m 100kg

20cms− 1

38. If a constant torque of  turns a

wheel of moment of inertia  about an

axis passing through its centre, �nd the gain

in angular velocity in .

500N − m

100kgm2

2s

https://dl.doubtnut.com/l/_HehgiSTyWDd1
https://dl.doubtnut.com/l/_eG5l1n1cym6N


Watch Video Solution

39. A ring of diameter  and of mass 

is rotating about its axis at the rate of 2100

rpm. Calculate moment of inertia, angular

momentum and rotational  of the ring.

Watch Video Solution

0.4m 10kg

KE

40. A cylinder of length  and radius 

is rotating about its central axis at an angular

speed of . What tangential force will

20cm 10cm

100rad/s

https://dl.doubtnut.com/l/_eG5l1n1cym6N
https://dl.doubtnut.com/l/_FPgnLkt3XcDc
https://dl.doubtnut.com/l/_W8mFjrv2VMHX


stop the cylinder at a unifrom rate is  ?

Given moment of inertia of the cylinder about

its axis of rotation is .

Watch Video Solution

10s

8.0kgm2

41. A  �ywheel in the from of a unifrom

circular disc . in diameter is making 

revolutions/minute. Calculate angular

momentum. Moment of inertia of disc

.

Watch Video Solution

40kg

200cm 120

= (1/2)mass × (radius)2

https://dl.doubtnut.com/l/_W8mFjrv2VMHX
https://dl.doubtnut.com/l/_9TAxyWLSSlvn


42. A circular ring of diameter  and mass

 is rotating about an axis normal to its

plane and passing through the centre with a

frequency of . Calculate the angular

momentum about the axis of rotation.

Watch Video Solution

40cm

1kg

10rps

43. A wheel of radius 10 cm can rotate freely

about its centre as shown in �gure. A stirng is

wrapped over its rim and is ulle dby a force of

https://dl.doubtnut.com/l/_9TAxyWLSSlvn
https://dl.doubtnut.com/l/_77JVlmW0Ns2j
https://dl.doubtnut.com/l/_KblzS84GiqRl


5.0 N. It is found that the torque roduces an

angular acceleration 2.0  in the wheel.

Calculate the moment of inertia of the wheel. 

Watch Video Solution

ra
d

s2

44. A force of  is applied to a particle

located at  from the axis of rotation.

36N

0.15m

https://dl.doubtnut.com/l/_KblzS84GiqRl
https://dl.doubtnut.com/l/_SOZwYbRSH9u2


What is the magnitude of the torque about

this axis, if the angle between the direction of

the applied force and radius vector is (a)

?

Watch Video Solution

120∘ (b)45∘

45. A circular ring of diameter  and mass

 is rotating about an axis normal to its

plane and passing through the centre with a

frequency of . Calculate the angular

momentum about the axis of rotation.

40cm

1kg

10rps

https://dl.doubtnut.com/l/_SOZwYbRSH9u2
https://dl.doubtnut.com/l/_nfjB2QQ1qEnR


Watch Video Solution

46. A torque of  dyne - cm is applied to a �y

wheel of mass  and radius of gyration 

. What is the resultant angular

acceleration ?

Watch Video Solution

108

10kg

50cm

47. A sphere of mass  and radius  is

rotating at the rate of  revolutions per

minute. Calculate the torque required to stop

2kg 5cm

300

https://dl.doubtnut.com/l/_nfjB2QQ1qEnR
https://dl.doubtnut.com/l/_QAXbvtPMymMy
https://dl.doubtnut.com/l/_d8KHyeSfTEPD


it in  revolutions. [Moment of inertia of

sphere about diameter

.

Watch Video Solution

6.28

= 2/5mass × (radius)2]

48. A �ywheel of moment of inertia 5.0

 is rotated at a speed of 60 rad/s.

Because of the friction at the axle, it comes to

rest in 5.0 minutes. Find a. The average torque

of the friction. B. the total work done by the

kg − m2

https://dl.doubtnut.com/l/_d8KHyeSfTEPD
https://dl.doubtnut.com/l/_TxnoCsrQXzIi


friction and c. the angular momentum of the

wheel 1 minute before it stops rotating.

Watch Video Solution

49. How much tangential force will be needed

to stop the earth in one year, if it is rotating

with an angular velocity of  ?

Given moment of inertia of earth

 and radius of earth 

.

Watch Video Solution

7.3 × 10− 5rad/s

= 9.3 × 1037kgm2

= 6.4 × 106m

https://dl.doubtnut.com/l/_TxnoCsrQXzIi
https://dl.doubtnut.com/l/_k0HDJplpGlLR


50. A boy is seated in a revolving chair

revolving at an angular speed of 120 rpm. By

some arrangement, the boy decrease the

moment of inertia of the system from 

to . What will be the new angular speed

?

Watch Video Solution

6kgm2

2kgm2

51. If the earth expands suddenly to twice its

diamteter, what would be the length of the

https://dl.doubtnut.com/l/_k0HDJplpGlLR
https://dl.doubtnut.com/l/_czDlB6Vg9S2Q
https://dl.doubtnut.com/l/_4vjzj2hTtlmU


day ?

Watch Video Solution

52. Prove that for an earth satellite, the ratio

of its velocity at apogee (when farthest from

earth) to its velocity at perigee (when closer to

earth) is in the inverse ratio of its distance at

apogee and perigee.

Watch Video Solution

https://dl.doubtnut.com/l/_4vjzj2hTtlmU
https://dl.doubtnut.com/l/_0lApEkTlacW3


53. A uniform disc rotating freely about a

vertical axis makes  rpm. A small piece of

wax of mass  gram falls vertically on the disc

and sticks to it at a distance  from the

axis. If number of rotations per minute

reduces to , �nd the moment of inertia of

the disc.

Watch Video Solution

90

m

rcm

60

https://dl.doubtnut.com/l/_BiQN7V7YBkRZ


54. A circular disc of moment of inertia  is

rotating in a horizontal plane about its

symmetry axis with a constant angular velocity

. Another disc of moment of inertia  is

dropped co-axially onto the rotating disc.

Initially, the second disc has zero angular

speed. Eventually, both the discs rotate with a

constant angular speed . Calculate the

energy lost by the initially rotating disc due to

friction.

Watch Video Solution

It

ωi Ib

ωf

https://dl.doubtnut.com/l/_yoNcbBymQ95h


55. A disc of mass  and radius  is rotating

with an angular velocity . If gently, two

masses  each are placed at a distance 

on either side of the axis of rotation, what will

be the new angular velocity ?

Watch Video Solution

M r

ω

m r/2

56. Calculate moment of inertia of a uniform

circular disc of mass  and diameter 

about 

700g 20cm

https://dl.doubtnut.com/l/_L2WB4VnePE3U
https://dl.doubtnut.com/l/_bJgFiZ4IeDdB


(i) an axis through the centre of disc and

perpendicular to its plane, (ii) a diameter of

disc, (iii) a tangent in the plane of the disc, (iv)

a tangent perpendicular to the plane of the

disc.

Watch Video Solution

57. What is the moment of inertia of a ring of

mass  and diameter  about a transverse

axis passing through its centre. How is

moment of inertia a�ected if axis passes

2kg 1m

https://dl.doubtnut.com/l/_bJgFiZ4IeDdB
https://dl.doubtnut.com/l/_2KrWZBd7SUjB


through edge of the ring parallel to given axis

?

Watch Video Solution

58. Three particles, each of mass m are

situated at the vertices of an equilateral

triangle ABC of side L �gure. Find thee

moment of inertia of the system about the

line AX perpendicular to AB in the plane of

https://dl.doubtnut.com/l/_2KrWZBd7SUjB
https://dl.doubtnut.com/l/_QKkql14m6FNb


ABC 

Watch Video Solution

59. Find the radius of gyrational and moment

of inertia of a rod of mass  and length 100g 1m

https://dl.doubtnut.com/l/_QKkql14m6FNb
https://dl.doubtnut.com/l/_RDGc18v1ufP8


about an axis passing through its centre and

perpendicular to its length.

Watch Video Solution

60. Four particles of masses

 are respectively

located at the four corners  of a

square of side . Calculate the moment of

inertia of the system about 

(i) the axis passing through point of

intersection of the diagonals and

4kg, 2kg, 3kg and 5kg

A, B, C, D

1m

https://dl.doubtnut.com/l/_RDGc18v1ufP8
https://dl.doubtnut.com/l/_hBcaZzuVo4kV


perpendicualr to the plane of the square. (ii)

side  (ii) diagonal .

Watch Video Solution

AB BD

61. Calculate the moment of inertia of a

circular disc of radius , thickness 

and uniform density , about a

transverse axis through the centre of the disc.

Watch Video Solution

10cm 5mm

8gcm− 3

https://dl.doubtnut.com/l/_hBcaZzuVo4kV
https://dl.doubtnut.com/l/_NsR91LdCR6HZ


62. The earth has a mass of  and a

radius of . Calcualte the amount of

work that must be done to slow down its

rotation so that duration of day becomes 

hrs instead of 24 hours. 

Moment of inertia of earth .

Watch Video Solution

6 × 1024kg

6.4 × 106m

30

= MR22

5

63. A uniform rod of length 1 metre has a mass

of . What is moment of inertia of the500gram

https://dl.doubtnut.com/l/_TBaVge7ROwLD
https://dl.doubtnut.com/l/_pBcT42ccNW1E


rod about an axis passing through the centre

of the rod perpendicular to its length. How is

moment of inertia changed when the same

axis passes through one end of the rod ?

Watch Video Solution

64. The wheel of a motor, accelerated

uniformly from rest, rotates through 2.5

radian during the �rst second. Find the angle

rotated during the next second.

Watch Video Solution

https://dl.doubtnut.com/l/_pBcT42ccNW1E
https://dl.doubtnut.com/l/_nm9OySr6s9jm


65. A rod of length  whose lower end is �xed

along the horizontal plane starts from the

vertical position. The velocity of the upper end

of the rod when it hits the ground is

Watch Video Solution

l

66. A uniform rod of length  having mass

 rests against a smooth wall at an angle of 

 with the ground. Calculate the force

1m

1kg

30∘

https://dl.doubtnut.com/l/_nm9OySr6s9jm
https://dl.doubtnut.com/l/_3lANlnZLqkyu
https://dl.doubtnut.com/l/_0NE4NehxbGbK


exerted by the ground on the rod. Take

.

Watch Video Solution

g = 10ms− 2

67. Two small balls A and B each of mass m, are

attched erighdly to the ends of a light rod of

length d. The structure rotates about the

perpendicular bisector of the rod at an

angular speed . Calculate the angular

momentum of the individual balls and of the

system about the axis of rotation.

ω

https://dl.doubtnut.com/l/_0NE4NehxbGbK
https://dl.doubtnut.com/l/_klN2jojLI3zR


Watch Video Solution

68. A cylinder of mass  and radius  is

rolling down an inclined plane at an angle of

 with the horizontal. Calculate (i) force of

friction (ii) acceleration of cylinder (iii)

minimum value of coe�. of static friction so

that cylinder does not slip while rolling down

the plane.

Watch Video Solution

5kg 30cm

45∘

https://dl.doubtnut.com/l/_klN2jojLI3zR
https://dl.doubtnut.com/l/_VOZ2GsymIuQa


69. A wheel of radius  is mounted so as to

rotate about a horizontal axis through its

centre. A string of negligibe mass wrapped

round its circumference carries a mass of

 attrached to its free end. When let fall,

the mass descends through  in .

Calculate the angular acceleration of the

wheel, its moment of inertia and tension in

the cord.

Watch Video Solution

6cm

0.2kg

1m 5s

https://dl.doubtnut.com/l/_Tc5ES5TP0HQw


PROBLEMS FOR PRACTICE TYPE B

1. Find the torque of a force 

about the origin. The force acts on a particle

whose position vector is .

Watch Video Solution

(7 î + 3ĵ − 5k̂)

( î − ĵ + k̂)

2. A  �ywheel in the from of a uniform

circular disc of  radius is making  rpm.

Calculate the angular momentum.

Watch Video Solution

40kg

1m 120

https://dl.doubtnut.com/l/_lNB5AG2Y2vtd
https://dl.doubtnut.com/l/_w9PedSIoBKg6


PROBLEMS FOR PRACTICE TYPE C

1. A constant torque is acting on a wheel. If

starting from rest, the wheel makes n

rotations in t seconds, show that the angular 

acceleration is given by .

Watch Video Solution

α = rads− 24πn

t2

https://dl.doubtnut.com/l/_w9PedSIoBKg6
https://dl.doubtnut.com/l/_liibxcTswTUK


PROBLEMS FOR PRACTICE TYPE D

2. The sun rotates around itself once in

days. If it were to expand to twice its present

diameter, what would be its new period of

revolution ?

Watch Video Solution

27

1. Three identical spheres each of mass  and

radius  are placed touching each other so

m

R

https://dl.doubtnut.com/l/_iZwy9mx3Re48
https://dl.doubtnut.com/l/_GchMDGCxDlnm


that their centres  and  lie on a straight

line. The position of their centre of mass from

centre of  is

Watch Video Solution

A, B C

A

2. Calculate moment of inertia of a circular

disc about a transverse axis through the

centre of the disc. Given, diameter of disc is

, thickness  and density of

material of disc .

Watch Video Solution

40cm = 7cm

= 9gcm− 3

https://dl.doubtnut.com/l/_GchMDGCxDlnm
https://dl.doubtnut.com/l/_Z1pXTjunDyfC


PROBLEMS FOR PRACTICE TYPE E

MULTIPLE CHOICE QUESTIONS-I

1. A �ywheel rotating at the rate of 120 rpm

slows down at a constant rate of .

What time is required to stop the �ywheel and

how many rations does it make in the process

?

Watch Video Solution

2rads− 2

https://dl.doubtnut.com/l/_Z1pXTjunDyfC
https://dl.doubtnut.com/l/_7d8OLFBfq1mu


1. For which of the following does the centre

of mass lie outside the body ?

A. A pencil

B. A shotput

C. A dice

D. A bangle

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_h0sxO5A5eNTe


MULTIPLE CHOICE QUESTIONS-II

1. Choose the correct alternatives :

A. For a general rotational motion, angular

momentum  and angular velocity 

need not be parallel.

B. For a rotational motion about a �xed

axis, angular momentum  and angualr

velocity  are always parallel.

L ω

L

ω

https://dl.doubtnut.com/l/_EgIttPREtP9q


C. For a general translational motion,

mometum  and velocity  are always

parallel.

D. For a general translational motion,

acceleration a and velocity v are always

parallel.

Answer: A,C

Watch Video Solution

p v

https://dl.doubtnut.com/l/_EgIttPREtP9q


Focus Multiple Choice Questions I.

1. Distance of the centre of mass of a solid

uniform cone from its vertex is . If the radius

of its base is R and its height is h then  is

equal to:

A. 

B. 

C. 

D. 

z0

z0

h2

4R

3h
4

5h
8

3h2

8R

https://dl.doubtnut.com/l/_9xqTUfVpPehG


Multiple Choice Questions II.

Answer: B

Watch Video Solution

1. In a unifrom circular motion, which of the

following remain constant

A. speed and 

B. acceleration and angualr acc.

C. time period and 

ω

ω

https://dl.doubtnut.com/l/_9xqTUfVpPehG
https://dl.doubtnut.com/l/_pLZ0pg3Q5IhO


Multiple Choice Questions III. Comprehension 1

D. velocity and position vector

Answer: A::B::C

Watch Video Solution

1. The centre of mass of a body is a point at

which the entire mass of the body is supposed

to be concentrated. The position vector  of

c.m of the system of tow particles of masses

→
r

https://dl.doubtnut.com/l/_pLZ0pg3Q5IhO
https://dl.doubtnut.com/l/_2cHKpQzszmzv


 and  with position vectors  and  is

given by 

  

For an isolated system, where no external

force is acting,  constant  

Under no circumstances, the velocity of centre

of mass of an isolated system can undergo a

change 

With the help of the comprehension given

above, choose the most appropriate

alternative for each of the following questions

: 

Two bodies of masses  and  are located

m1 m2
→
r1

→
r2

→
r =

m1
→
r1 + m2

→
r2

m1 + m2

−−→
vcm =

1kg 2kg

https://dl.doubtnut.com/l/_2cHKpQzszmzv


Multiple Choice Questions Comprehension 2

at  and  respectively. the co-

ordinates of the cetre of mass are :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(1, 2) ( − 1, 3)

( − 1, 3)

(1, 2)

( − , )
1

3

8

3

( , )
1

3

8

3

https://dl.doubtnut.com/l/_2cHKpQzszmzv


1. Moment of inertia of a body about a given

axis is the rotational inertia of the body about

that axis. It is respresented by ,

where  is mass of body and  is radius of

gyration of the body about that axis. It is a

scalar quantity, which is measured in .

when a body rotates about a given axis, and

teh axis of rotates also moves, then total

 of body  of translation 

 of rotation  

  

I = MK2

M K

kgm2

K. E. = K. E.

+K. E.

E = mv2 + Iω21

2

1

2

https://dl.doubtnut.com/l/_jxFUPRbMi4eW


Which the help of the compreshension given

above, choose the most apporpriate

altermative for each of the following

questions : 

Moment of inertia of a body depends on (i)

mass of body (ii) size and shape of body (iii)

axis of rotation of body (iv) all the above

A. (i) and (ii)

B. (i) and (iii)

C. (ii) and (iii)

D. (iv)

https://dl.doubtnut.com/l/_jxFUPRbMi4eW


Integer Type Questions

Answer: D

Watch Video Solution

1. Two homogeneous spheres  of

masses  having radii  and 

respectively are placed in contact. The ratio of

distance of c.m from �rst sphere to the

distance of c.m from second sphere is :

Watch Video Solution

A and B

m and 2m 2a a

https://dl.doubtnut.com/l/_jxFUPRbMi4eW
https://dl.doubtnut.com/l/_cCQwKlafbFEg


2. A non-uniform thin rod of length  is palced

along X-axis so that one of its ends is at the

origin. The linear mass density of rod is

. The centre of mass of rod divides

the length of the rod in the ratio:

Watch Video Solution

L

λ = λ0x

3. A sphere of mass  and diameter 

rotates about a tangent. What is its moment

5kg 2m

https://dl.doubtnut.com/l/_cCQwKlafbFEg
https://dl.doubtnut.com/l/_EKScBWiOnwVf
https://dl.doubtnut.com/l/_HPwTJCvTfWYu


of inertia in  ?

Watch Video Solution

kgm2

4. A uniform rod of length  and mass 

rotates at angular speed of  about

one of its ends. What is the  (in joule) of

the rod ?

Watch Video Solution

1m 0.5kg

6rad/sec

KE

https://dl.doubtnut.com/l/_HPwTJCvTfWYu
https://dl.doubtnut.com/l/_uEpDEJXC2t33


5. A particle performing uniform circular

motion has angular momentum . When its

angular velocity is doubled and  is also

doubled, the new angualr momentum

becomes  times. What is  ?

Watch Video Solution

L

K. E

x x

6. A constant torque of  turns a wheel

of moment of inertia  about an axis

200Nm

50kgm2

https://dl.doubtnut.com/l/_XN7TDTjrTvbB
https://dl.doubtnut.com/l/_e6swb1hCvI4K


through its centre. The angualr velocity  sec

after staring form rest (in rad/sec) would be :

Watch Video Solution

2

7. If  is radius of gyration of a circular disc

about a tangent perpendicular to plane of disc

and  is radius of gyration of a circular ring

of same size as disc about any diameter, what

is the value of  ?

Watch Video Solution

k1

k2

K2
1 /K2

2

https://dl.doubtnut.com/l/_e6swb1hCvI4K
https://dl.doubtnut.com/l/_A9bNNrC095WS
https://dl.doubtnut.com/l/_XhSi5y71oary


8. If earth were to shrink to  of its present

volume, what would be the new length of the

day in hour ?

Watch Video Solution

th
1

8

9. An angular ring wth inner and outer radii

 and  is rolling

without slipping with a unifrom angular

speed. What is the ratio of the forces

experienced by the two particles of same mass

R1 = 1.2cm R2 = 4.8cm

https://dl.doubtnut.com/l/_XhSi5y71oary
https://dl.doubtnut.com/l/_oaHVHkI6mUu1


situted on the outher and inner parts of the

annular ring ?

Watch Video Solution

10. A circular disc of radius  is rolling without

slipping on a horizontal surface. What is the

ratio of the translational  and rotational 

 of disc ?

Watch Video Solution

r

KE

KE

https://dl.doubtnut.com/l/_oaHVHkI6mUu1
https://dl.doubtnut.com/l/_I5k1Gd05d1iI


11. A uniform circular disc of mass 1.5 kg and

raius 0.5 m is initially ar rest on a horiozntal

frictonless surface. Three forces of equal

matgnitude F = 0.5 N are applied

simultaneously along the three sides of an

equilateral triangle XYZ with its vertices on the

perimeter of the disc (see �gure). One second

after applying the forces the angular speed of

https://dl.doubtnut.com/l/_Fs2STTrz6uhD


the disc in  is 

Watch Video Solution

rads− 1

12. A horizontal circular platform of radius 0.5

m and mass axis. Two massless spring toy-

guns, each carrying a steel ball of mass 0.05 kg

are attached to the platform at a distance

https://dl.doubtnut.com/l/_Fs2STTrz6uhD
https://dl.doubtnut.com/l/_wKwqDkcofB3L


0.25m from the centre on its either sides

along its diameter (see �gure). Each gun

simultaneously �res the balls horizontally and

perpendicular to the diameter in opposite

directions. After leaving the platform, the balls

have horizontal speed of  with respect

to the ground. The rotational speed of the

platform in  after the balls leace the

9ms− 1

rads− 1

https://dl.doubtnut.com/l/_wKwqDkcofB3L


platform is 

Watch Video Solution

13. Two identical uniform discs roll without

slipping on tow di�erent sufaces AB and CD

(see �gure) starting at A and C with linear

speeds  respectively, and alwaysv1 and v2

https://dl.doubtnut.com/l/_wKwqDkcofB3L
https://dl.doubtnut.com/l/_2pOvf26eY9FT


remain in contact with the surfaces. If they

reach B and D with the same linear speed

  

 

Watch Video Solution

v1 = 3m/sthenv2 ∈ m/sis(g = 10m/s2)

https://dl.doubtnut.com/l/_2pOvf26eY9FT


Assertion- Reason Type questions

1. Assertion : In rolling, all points of a rigid

body have the same linear velocity. 

Reason : The rotational motion does not a�ect

the linear velocity.

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

https://dl.doubtnut.com/l/_2pOvf26eY9FT
https://dl.doubtnut.com/l/_Xqdrxnz0mllu


B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion.

C. If Assertion is true but the Reason is

false.

D. If both, Assertion and Reason are false.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Xqdrxnz0mllu


2. Assertion : The speed of a whirl wind in a

tornado is alarmigly high. 

Reason : If no external torque acts on a body,

its angualr velocity remains constant.

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion.

https://dl.doubtnut.com/l/_SvKCB91zVCMk


C. If Assertion is true but the Reason is

false.

D. If both, Assertion and Reason are false.

Answer: C

Watch Video Solution

3. Assertion : The velovity of a body at the

bottom of an inclined plane of given height is

more when it slides down the plane compared

to when it is rolling down the same oplane. 

https://dl.doubtnut.com/l/_SvKCB91zVCMk
https://dl.doubtnut.com/l/_tnoSmHDqvZk8


Reason : In rolling down, a body acruires both

kinetic energy of translation and rotation.

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion.

C. If Assertion is true but the Reason is

false.

https://dl.doubtnut.com/l/_tnoSmHDqvZk8


D. If both, Assertion and Reason are false.

Answer: B

Watch Video Solution

4. Assertion : The moment of inertia of a rigid

body reduces to its minimum value, when the

axis of rotation passes through its centre of

gravity. 

Reason : The weight of a rigid body always

acts through its centre of gravity.

https://dl.doubtnut.com/l/_tnoSmHDqvZk8
https://dl.doubtnut.com/l/_lUpuO5gGhhSM


A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion.

C. If Assertion is true but the Reason is

false.

D. If both, Assertion and Reason are false.

Answer: A

https://dl.doubtnut.com/l/_lUpuO5gGhhSM


Watch Video Solution

5. Assertion : The centre of mass of an electron

and proton, when released moves faster

towards proton. 

Reason : This is because proton is lighter than

electron.

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

https://dl.doubtnut.com/l/_lUpuO5gGhhSM
https://dl.doubtnut.com/l/_nw7MEem0EllH


B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion.

C. If Assertion is true but the Reason is

false.

D. If both, Assertion and Reason are false.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_nw7MEem0EllH


6. Assertion : At the centre of earth, a body has

centre of mass , but no centre of gravity. 

Reason : This is because  at the centre of

earth.

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion.

g = 0

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


C. If Assertion is true but the Reason is

false.

D. If both, Assertion and Reason are false.

Answer: A

Watch Video Solution

7. Assertion : Torque is due to transverse

componet is not perpendicular to radial

component.

https://dl.doubtnut.com/l/_RyQmxLKbuGUJ
https://dl.doubtnut.com/l/_8tzZth8VqOeT


A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion.

C. If Assertion is true but the Reason is

false.

D. If both, Assertion and Reason are false.

Answer: C

https://dl.doubtnut.com/l/_8tzZth8VqOeT


Watch Video Solution

8. Assertion : power associated with torque is

product of torque and angualr speed of the

body about the axis of rotation. 

Reason : It is rotational analogue of power in

translatory motion.

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

https://dl.doubtnut.com/l/_8tzZth8VqOeT
https://dl.doubtnut.com/l/_obWwk5p2thuC


B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion.

C. If Assertion is true but the Reason is

false.

D. If both, Assertion and Reason are false.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_obWwk5p2thuC


9. Assertion : Torque is time rate of change of

a parameter, called angualr momentum.

Reason : This is because in linear motion, force

respresents time rate of change of linear

momentum.

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

https://dl.doubtnut.com/l/_QHJmlQG5xxlD


of the Assertion.

C. If Assertion is true but the Reason is

false.

D. If both, Assertion and Reason are false.

Answer: A

Watch Video Solution

10. Assertion : If earth were to shrink length of

the day would increase. 

https://dl.doubtnut.com/l/_QHJmlQG5xxlD
https://dl.doubtnut.com/l/_b2J83fTASRvo


Reason : Smaller object would take more time

to complete one rotation around its axis.

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion.

C. If Assertion is true but the Reason is

false.

https://dl.doubtnut.com/l/_b2J83fTASRvo


D. If both, Assertion and Reason are false.

Answer: D

Watch Video Solution

11. Assertion : There are two propellers in a

helicopter. 

Reason : Angular momentum is conserved.

A. If both, Assertion and Reason are true

and the Reason is the correct

https://dl.doubtnut.com/l/_b2J83fTASRvo
https://dl.doubtnut.com/l/_mNVWG1LKk5hs


explanation of the Assertion.

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion.

C. If Assertion is true but the Reason is

false.

D. If both, Assertion and Reason are false.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_mNVWG1LKk5hs
https://dl.doubtnut.com/l/_yfPm8QjKxoic


12. 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.

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

https://dl.doubtnut.com/l/_yfPm8QjKxoic


B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion.

C. If Assertion is true but the Reason is

false.

D. If both, Assertion and Reason are false.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_yfPm8QjKxoic


13. Statement -1 : In the formation of a neutron

star, spin angular velocity increases

tremendously. 

Statement-2 : Conservation of rotational

kinetic energy

A. Statement-1 is true, Statement-2 is true , 

Statement-2 is correct explanation of

Statement-1.

B. Statement-1 is true, Statement-2 is true

but Statement-2 is not correct

https://dl.doubtnut.com/l/_UGrrQSdY1EAO


explanation of Statement-1.

C. Statement-1 is true, but statement-2 is

false.

D. Statement-1 is false, but statement-2 is

true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_UGrrQSdY1EAO


14. Statement-1 : A wheel moving down a

perfectly frictionless inclined plane shall

undergo slipping (not rolling). 

Statement-2 : For rolling, torque is required,

which is provided by tangential froce.

A. Statement-1 is true, Statement-2 is true , 

Statement-2 is correct explanation of

Statement-1.

B. Statement-1 is true, Statement-2 is true

but Statement-2 is not correct

https://dl.doubtnut.com/l/_gLHnSnYIv2cy


explanation of Statement-1.

C. Statement-1 is true, but statement-2 is

false.

D. Statement-1 is false, but statement-2 is

true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_gLHnSnYIv2cy


15. Statement-1 : Torque is a vector whose

direction is along the applied froce. 

Statement-2 : 

A. Statement-1 is true, Statement-2 is true , 

Statement-2 is correct explanation of

Statement-1.

B. Statement-1 is true, Statement-2 is true

but Statement-2 is not correct

explanation of Statement-1.

→
τ =

→
r ×

→
F

https://dl.doubtnut.com/l/_dgDe8gs5hNuN


C. Statement-1 is true, but statement-2 is

false.

D. Statement-1 is false, but statement-2 is

true.

Answer: D

Watch Video Solution

16. Statement-1 : The centre of mass of a body

may lie where there is no mass. 

https://dl.doubtnut.com/l/_dgDe8gs5hNuN
https://dl.doubtnut.com/l/_fvvXsPVdH4TA


Statement-2 : The centre of mass has nothing

to do with the mass.

A. Statement-1 is true, Statement-2 is true , 

Statement-2 is correct explanation of

Statement-1.

B. Statement-1 is true, Statement-2 is true

but Statement-2 is not correct

explanation of Statement-1.

C. Statement-1 is true, but statement-2 is

false.

https://dl.doubtnut.com/l/_fvvXsPVdH4TA


D. Statement-1 is false, but statement-2 is

true.

Answer: C

Watch Video Solution

17. Statement-1 : Moment of inertia of a body is

same, whatever be the axis of rotation. 

Statement-2 : Moment of inertia depends on

mass and size of rotation of the body.

https://dl.doubtnut.com/l/_fvvXsPVdH4TA
https://dl.doubtnut.com/l/_Uvhfwfug66sK


A. Statement-1 is true, Statement-2 is true , 

Statement-2 is correct explanation of

Statement-1.

B. Statement-1 is true, Statement-2 is true

but Statement-2 is not correct

explanation of Statement-1.

C. Statement-1 is true, but statement-2 is

false.

D. Statement-1 is false, but statement-2 is

true.

https://dl.doubtnut.com/l/_Uvhfwfug66sK


Answer: D

Watch Video Solution

18. Statement-1 : When ice on polar caps of

earth melts, duration of the day increases. 

Statement-2 :

.

A. Statement-1 is true, Statement-2 is true , 

Statement-2 is correct explanation of

Statement-1.

L = Iω = I( ) = cons tan t
2π

T

https://dl.doubtnut.com/l/_Uvhfwfug66sK
https://dl.doubtnut.com/l/_O4tf2Sy3tkpq


B. Statement-1 is true, Statement-2 is true

but Statement-2 is not correct

explanation of Statement-1.

C. Statement-1 is true, but statement-2 is

false.

D. Statement-1 is false, but statement-2 is

true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_O4tf2Sy3tkpq
https://dl.doubtnut.com/l/_570mDquPO86I


19. Statement-1 : A hollow cylinder of diameter

 has a mass of . Its moment of

inertia about its axis of symmetry is

.  

Statement-2 : 

A. Statement-1 is true, Statement-2 is true , 

Statement-2 is correct explanation of

Statement-1.

B. Statement-1 is true, Statement-2 is true

but Statement-2 is not correct

0.5m 10kg

0.625kgm2

I = MR2

https://dl.doubtnut.com/l/_570mDquPO86I


explanation of Statement-1.

C. Statement-1 is true, but statement-2 is

false.

D. Statement-1 is false, but statement-2 is

true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_570mDquPO86I


20. Statement-1 : To unscrew a rusted nut, we

need a wrench with longer arm. 

Statement-2 : .

A. Statement-1 is true, Statement-2 is true , 

Statement-2 is correct explanation of

Statement-1.

B. Statement-1 is true, Statement-2 is true

but Statement-2 is not correct

explanation of Statement-1.

→
τ =

→
r ×

→
F

https://dl.doubtnut.com/l/_wSgEzad1KwLV


C. Statement-1 is true, but statement-2 is

false.

D. Statement-1 is false, but statement-2 is

true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_wSgEzad1KwLV

