
PHYSICS

BOOKS - DHANPAT RAI & CO PHYSICS

(HINGLISH)

System of particles & rotational Motion

EXAMPLE

1. What is meant by a particle, a system and

internal and external Force?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_D96GuSyJOz3e


2. What do you meant by centre of mass of a

system? How does its di�er from centre of gravity?

Watch Video Solution

3. Obtain an expression for the position vector of

centre of mass of a two particle system.

Watch Video Solution

https://dl.doubtnut.com/l/_D96GuSyJOz3e
https://dl.doubtnut.com/l/_TV0HjGHCyw6w
https://dl.doubtnut.com/l/_XGPHFdm4X9T1


4. Write an expression for the position vector of

the centre of mass of n-particle system. Also write

the equations of motion which govern the motion

of the centre of mass

Watch Video Solution

5. Show that in the absence of any external force,

the velocity of the centre of mass remains

constant.

Watch Video Solution

https://dl.doubtnut.com/l/_90MLG27Z6zot
https://dl.doubtnut.com/l/_qX3HiTtcSvRf
https://dl.doubtnut.com/l/_Ji3afMblI6BD


6. Show that the total linear momentum of a

system of particles is conserved in the absence of

any external force. Also show that total linear

momentum of the system is equal to the product

of the total mass of the system and the velocity of

its centre of mass.

Watch Video Solution

7. Find the centre of gravity of a triangular lamina,

each side of which measures  cm

Watch Video Solution

9√3

https://dl.doubtnut.com/l/_Ji3afMblI6BD
https://dl.doubtnut.com/l/_umnWdBzAxk3r


8. Three masses 3,4 and 5 kg are located at the

corners of an equilateral triangle of side 1m.

Locate to centre of mass of the system.

Watch Video Solution

9. Two particle of masses 100g and 300 g at a given

time have positions

m

respectively and velocities

respectively. Determine the instantaneous position

and velocity of CM.

2 î + 5ĵ + 13k̂ and − 6 î + 4ĵ − 2k̂

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

https://dl.doubtnut.com/l/_APfMB43DeL7P
https://dl.doubtnut.com/l/_xn8d96McPlG4


Watch Video Solution

10. If three point masses  are

situated at the vertices of an equilateral triangle

of side a, then what will be the co-ordinates of the

centre of mass of this system ?

Watch Video Solution

m1, m2 and m3

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

shaped plate from , in Fig. O

https://dl.doubtnut.com/l/_xn8d96McPlG4
https://dl.doubtnut.com/l/_0NqsImmrDHaV
https://dl.doubtnut.com/l/_thiYAEiwSTyF


Watch Video Solution

12. Find the centre of mass of a uniform  shaped

lamina (a thin �at plate) with dimension as shown

L

https://dl.doubtnut.com/l/_thiYAEiwSTyF
https://dl.doubtnut.com/l/_E9B6JNyShHxT


in Fig. The mass of the lamina is .  

Watch Video Solution

3kg

13. A uniform circular plate of uniform thickness

has a diameter of 56 cm. A circular portion of

diameter 42 cm is removed from the edge of the

plate. Find the position of the centre of mass of

the remaining portion.

Watch Video Solution

https://dl.doubtnut.com/l/_E9B6JNyShHxT
https://dl.doubtnut.com/l/_ohSXjVnl14bZ


14. 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 

  

the position of centre of mass of the remaining

portion from the centre .

Watch Video Solution

4m

O

https://dl.doubtnut.com/l/_5Tz7XrXCbBNJ


15. Show that the centre of mass of uniform rod of

mass M and length L lies at the middle point of the

rod.

Watch Video Solution

16. Determine the position of the centre of mass of

a hemisphere of radius R.

Watch Video Solution

https://dl.doubtnut.com/l/_5Tz7XrXCbBNJ
https://dl.doubtnut.com/l/_NBW1XgSs3skY
https://dl.doubtnut.com/l/_uFQDjDv4yYOy


17. Determine the coordinate of the centre of mass

of a right circular solid cone of base radius R and

height h.

Watch Video Solution

18. What is a rigit body? Give Examples.

Watch Video Solution

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

rigid body depend ?

https://dl.doubtnut.com/l/_lHR8JhbPnWgZ
https://dl.doubtnut.com/l/_sd9kdFroNN1m
https://dl.doubtnut.com/l/_HBf0INUvcpwR


Watch Video Solution

20. What do you mean by rotational motion of a

rigid body?

Watch Video Solution

21. On the application of a constant torque , a

wheel is turned from rest through 400 radians in

10 s. The angular acceleration is :

Watch Video Solution

https://dl.doubtnut.com/l/_HBf0INUvcpwR
https://dl.doubtnut.com/l/_nmZQR3eZYSZd
https://dl.doubtnut.com/l/_yrmA4jXl5GH9
https://dl.doubtnut.com/l/_C6AtPPsN3aBZ


22. ANGULAR ACCELERATION

Watch Video Solution

23. The angular speed of a motor wheel is

increased from 120 rpm to 3120 rpm in 16 seconds.

The angular acceleration of the motor wheel is

Watch Video Solution

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

starting from rest, the wheel makes n rotations in

https://dl.doubtnut.com/l/_C6AtPPsN3aBZ
https://dl.doubtnut.com/l/_9oUCOQ0DQBeI
https://dl.doubtnut.com/l/_HZFF3cYrbrwN


t seconds, show that the angular 

acceleration is given by .

Watch Video Solution

α = rads− 24πn

t2

25. 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

velocity ?

Watch Video Solution

0.4m

1.5rad/s2 20s

https://dl.doubtnut.com/l/_HZFF3cYrbrwN
https://dl.doubtnut.com/l/_7pgJfP0cIYv3


26. The turning e�ect of the applied force does

NOT depend upon

Watch Video Solution

27. Find the term of an A.B is p and its common

di�erence is q. Find its 10^th trem

Watch Video Solution

28. State and explain the principle of moments of

rotational equilibrium. De�ne mechanical

https://dl.doubtnut.com/l/_YVtkDvyhq6uh
https://dl.doubtnut.com/l/_5QlQi73XmrQs
https://dl.doubtnut.com/l/_AxYZ7BYcYs9H


advantage.

Watch Video Solution

29. What is a couple ? What e�ect does it have on

a body ?

Watch Video Solution

30. Obtain an expression for work done by a gas in

an isothermal expansion.

Watch Video Solution

https://dl.doubtnut.com/l/_AxYZ7BYcYs9H
https://dl.doubtnut.com/l/_ZLjHLlh0VV9K
https://dl.doubtnut.com/l/_yNLnem4KOvga


31. Explain how torque can be expressed as a

vector product of two vectors. How is the direction

of torque determined ?

Watch Video Solution

32.    De�ne the term angular momentum. Give its

units and dimensions.

Watch Video Solution

https://dl.doubtnut.com/l/_le0XrrmxBNvw
https://dl.doubtnut.com/l/_yORVxagZCyUw


33. The relation between the torque  and angular

momentum L of a body of moment of inertia I

rotating with angular velocity  is

Watch Video Solution

τ

ω

34. Prove that the angular momentum of a particle

is equal to twice the product of its mass and areal

velocity.

Watch Video Solution

https://dl.doubtnut.com/l/_kPIGky1udB0I
https://dl.doubtnut.com/l/_ef2ps8IwkvjP


35. Prove that the rate of change of total angular

momentum of a system of particles is equal to the

total torque acting on the system.

Watch Video Solution

36. (i) Find the torque of a force 

about the origin. The force acts on a particle

whose position vector is .  

(ii) Show that moment of a couple does not

depend on the point about which you take the

moments.

W t h Vid S l ti

7 î + 3ĵ − 5k̂

î − ĵ + k̂

https://dl.doubtnut.com/l/_TOLidAv2XbNO
https://dl.doubtnut.com/l/_MtuCFRRIn1Jf


Watch Video Solution

37. 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

38. A particle of mass  is released from rest from

point  at  on X-axis from origin  and

m

P x = x0 O

https://dl.doubtnut.com/l/_MtuCFRRIn1Jf
https://dl.doubtnut.com/l/_dNvIItF6n0Vs
https://dl.doubtnut.com/l/_jXyVCskS2mOY


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 the point  ?  

Watch Video Solution

t Qw. r. t. O

https://dl.doubtnut.com/l/_jXyVCskS2mOY
https://dl.doubtnut.com/l/_qzgzQcbOEx8j


39. 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 the point  ?  

m

P x = x0 O

t Qw. r. t. O

https://dl.doubtnut.com/l/_qzgzQcbOEx8j


Watch Video Solution

40. An electron of mass  kg revolves in a

circle of radius 0.53 Å around the nucleus of

hydrogen with a velocity of . Show

that its angular momentum is equal to ,

where  is Plank's constant of value 

.

Watch Video Solution

9 × 10− 31

2.2 × 106ms − 1

h/2π

h 6.6 × 10− 34Js

41. Show that angular momentum of a satellite of

mass  revolving around earth of mass  in anMs Me

https://dl.doubtnut.com/l/_qzgzQcbOEx8j
https://dl.doubtnut.com/l/_iDqQumlAbvcc
https://dl.doubtnut.com/l/_sXnVyIYObf7G


orbit of radius  is .

Watch Video Solution

r √GM 2
s Mer

42. De�ne a rigid body. What is meant by the term

equilibrium ?

Watch Video Solution

43. Distinguish between stable, unstable and

neutral equilibria of a body.

Watch Video Solution

https://dl.doubtnut.com/l/_sXnVyIYObf7G
https://dl.doubtnut.com/l/_ly8lHoKDON8k
https://dl.doubtnut.com/l/_HYLxf2JdHfmZ


44. Moment of inertia of a body depends upon

Watch Video Solution

45. What are the factors on which moment of

inertia of a body depend ?

Watch Video Solution

46. Mention some practical applications which

make use of the property of moment of inertia

Watch Video Solution

https://dl.doubtnut.com/l/_G9RYdAHxyu63
https://dl.doubtnut.com/l/_gcRiTycB5Js2
https://dl.doubtnut.com/l/_biMn2WoFLuZq


47. A body is rotating with uniform angular

velocity w about an axis. Establish the formula for

its kinetic energy of rotation. De�ne moment of

inertia of the body with respect to the axis of

rotation on this basis

Watch Video Solution

48. The radius of gyration of a body depends upon

Watch Video Solution

https://dl.doubtnut.com/l/_biMn2WoFLuZq
https://dl.doubtnut.com/l/_ldunAGEfTR5n
https://dl.doubtnut.com/l/_PpjsKBaxnvfY
https://dl.doubtnut.com/l/_ZDBGUArkdrFQ


49. State and prove theorem of perpendicular axes.

Watch Video Solution

50. State and prove theorem of parallel axes.

Watch Video Solution

51. 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

https://dl.doubtnut.com/l/_ZDBGUArkdrFQ
https://dl.doubtnut.com/l/_bFb7ckU6Nkjg
https://dl.doubtnut.com/l/_ZlUJzwDvFnRW


52. What is the moment of inertia of a uniform

circular ring about its diameters ?

Watch Video Solution

53. 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

https://dl.doubtnut.com/l/_ZlUJzwDvFnRW
https://dl.doubtnut.com/l/_8eS6ZI0grOku
https://dl.doubtnut.com/l/_e4bF4Lev8HIB


54. What is the moment of inertia of a uniform

circular ring about its diameters ?

Watch Video Solution

55. The moment of inertia of a copper disc,

rotating about an axis passing through its centre

and perpendicular to its plane

Watch Video Solution

https://dl.doubtnut.com/l/_2e0IRO6nV2CV
https://dl.doubtnut.com/l/_9QdEnCp3xBBS


56. Calculate the moment of inertia of a disc about

its any diameter ?

Watch Video Solution

57. 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

https://dl.doubtnut.com/l/_yY4zcTi5Qyuc
https://dl.doubtnut.com/l/_Wr0hXHds7ulR


58. State the expression for the moment of inertia

of a thin uniform disc about an axis perpendicular

to its plane and through its centre. Hence deduce

the expression for its moment of inertia about a

tangential axis perpendicular to its plane.

Watch Video Solution

59. 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

https://dl.doubtnut.com/l/_aYpcEfZRj9Hl
https://dl.doubtnut.com/l/_41b3AnUDVuxB


60. 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

61. Moment of inertia of a hollow cylinder of mass

 and radius , about the axis of cylinder is

Watch Video Solution

M R

https://dl.doubtnut.com/l/_41b3AnUDVuxB
https://dl.doubtnut.com/l/_9kG81q82T3BZ
https://dl.doubtnut.com/l/_zzMTQASD3wun


62. State the expression for the moment of inertia

of a solid cylinder of uniform cross section about

an axis through its centre and perpendicular to its

length.

Watch Video Solution

63. State the expression for the moment of inertia

of a solid cylinder of uniform cross section about

an axis through its centre and perpendicular to its

length.

Watch Video Solution

https://dl.doubtnut.com/l/_1VGrVpDdk3po
https://dl.doubtnut.com/l/_pl5w8hQ95rAF


64. What is moment of inertia of a solid sphere

about its diameter ?

Watch Video Solution

65. A wheel of mass 8 kg and radius of gyration 25

cm is rotating at 300 rpm. What is its moment of

inertia ?

Watch Video Solution

https://dl.doubtnut.com/l/_pl5w8hQ95rAF
https://dl.doubtnut.com/l/_DqGAcn5NkUGG
https://dl.doubtnut.com/l/_OKXs0YyhbqBQ


66. Three point masses  and  are located

at the vertices of an equilateral triangle of side .

What is the moment of inertia of the system about

an axis along the altitude of the triangle passing

through 

Watch Video Solution

m1, m2 m3

α

m1 ?

67. 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.

1kg, 2kg and 3kg

1m

https://dl.doubtnut.com/l/_pxilxPnHZiqF
https://dl.doubtnut.com/l/_zlfqlsJ3SJkX


Watch Video Solution

68. 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 perpendicular to the plane of

the square. (ii) side  (ii) diagonal .

Watch Video Solution

4kg, 2kg, 3kg and 5kg

A, B, C, D

1m

AB BD

https://dl.doubtnut.com/l/_zlfqlsJ3SJkX
https://dl.doubtnut.com/l/_60DbcHSrYTP4
https://dl.doubtnut.com/l/_XSAZFceaRUU2


69. 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 perpendicular to the plane of

the square. (ii) side  (ii) diagonal .

Watch Video Solution

4kg, 2kg, 3kg and 5kg

A, B, C, D

1m

AB BD

70. Four particles of masses

 are respectively located at4kg, 2kg, 3kg and 5kg

https://dl.doubtnut.com/l/_XSAZFceaRUU2
https://dl.doubtnut.com/l/_8VDiBD4cw3Eu


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 perpendicular to the plane of

the square. (ii) side  (ii) diagonal .

Watch Video Solution

A, B, C, D

1m

AB BD

71. 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/_8VDiBD4cw3Eu
https://dl.doubtnut.com/l/_M5ETR6StEn56


72. Calculate the moment of inertia of the earth

about its diameter, taking it to be a sphere of 

kg and diameter 12800 km.

Watch Video Solution

1025

73. Four spheres of diameter 2a and mass M are

placed with their centres on the four corners of a

square of side b. Then moment of inertia of the

system about an axis about one of the sides of the

square is :-

Watch Video Solution

https://dl.doubtnut.com/l/_M5ETR6StEn56
https://dl.doubtnut.com/l/_eLPb7wUY6UNd
https://dl.doubtnut.com/l/_CYsPhm02PR7Z


74. Two point masses of 2kg and 10 kg are

connected by a weightless rod of length 1.2 m.

Calculate the  of the system about axis

pasing through the centre of mass and

perpendicular to this system.

Watch Video Solution

M. I.

75. Find the moment of inertia of a rectangular bar

magnet about an axis passing through its centre

and parallel to its thickness. Mass of magnet is

https://dl.doubtnut.com/l/_CYsPhm02PR7Z
https://dl.doubtnut.com/l/_BdyUbpyyFeKp
https://dl.doubtnut.com/l/_lssUBEh8UX61


, its length is , breadth is  and

thickness is .

Watch Video Solution

100g 12cm 3cm

2cm

76. Calculate the ration of radii of gyration of

circular ring and a disc of the same radius about

the axis passing through their centres and

perpendicular to their planes.

Watch Video Solution

https://dl.doubtnut.com/l/_lssUBEh8UX61
https://dl.doubtnut.com/l/_xV6tzbcTwACs


77. Find the radius of gyration of a hollow uniform

sphere of radius  about its tangent.

Watch Video Solution

R

78. Find the radius of gyration and moment of

inertia of a rod of mass  and length  about

an axis passing through its centre and

perpendicular to its length.

Watch Video Solution

100g 1m

https://dl.doubtnut.com/l/_FdWstmm87N7N
https://dl.doubtnut.com/l/_J0fhYBC9xsAz


79. 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

80. 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/_C0nUBkIbxK3o
https://dl.doubtnut.com/l/_yf5giqeh5rWc


81. 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

82. 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

https://dl.doubtnut.com/l/_yf5giqeh5rWc
https://dl.doubtnut.com/l/_uUtTo1haWICc
https://dl.doubtnut.com/l/_oPD0EU8FVDrP


83. A metre stick is held vertically with one end on

the �oor and is then allowed to fall . Find the

speed of the other end when it hits the �oor ,

assuming that the end of the �oor does not slip .

Take g = 10 m/ .  

Watch Video Solution

s2

[√30m/s]

84. A uniform circular disc of mass  is set rolling

on a smooth horizontal table with a uniform linear

velocity . Find the total K.E. of the disc.

W t h Vid S l ti

m

v

https://dl.doubtnut.com/l/_oPwVlZhD68Qn
https://dl.doubtnut.com/l/_LI2cXoTGPged


Watch Video Solution

85. A solid 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.

86. 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 . The

5kg 0.40m

10rads− 1

0.65kgm2

https://dl.doubtnut.com/l/_LI2cXoTGPged
https://dl.doubtnut.com/l/_Fll0De1aalGk
https://dl.doubtnut.com/l/_TuGRRw4lJq6g


percentage of kinetic energy of rotate in the total

kinetic energy of the wheel is.

Watch Video Solution

87. 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 = .

Watch Video Solution

2kg and radius0.1m

4m K. E.

M. I.

mr2 /2

https://dl.doubtnut.com/l/_TuGRRw4lJq6g
https://dl.doubtnut.com/l/_Ulcfh2WC9Vvo
https://dl.doubtnut.com/l/_375Fxer3mUnl


88. 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 angular speed of the cylinder just

before the bucket enters water. Take .

Watch Video Solution

8kg

12kg and radius20cm

50m

g = 10m/s2

89. Relate torque with angular acceleration

https://dl.doubtnut.com/l/_375Fxer3mUnl
https://dl.doubtnut.com/l/_CVBUU6tlGTPx


Watch Video Solution

90. Establish a relation between angular

momentum and moment of inertia of a rigid body.

Watch Video Solution

91. A torque of  Nm is applied to

produce an angular acceleration of  in a

rotating body. What is the moment of inertia of

the body ?

Watch Video Solution

2.0 × 10− 4

4rad s − 2

https://dl.doubtnut.com/l/_CVBUU6tlGTPx
https://dl.doubtnut.com/l/_14knO71CE0AN
https://dl.doubtnut.com/l/_hvpDLf7DNFXs


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

. The radius of its wheels is . What

is the average negative torque 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

54kmh− 1 0.35m

15s

3kgm2

93. A �ywheel of mass 25 kg has a radius of 0.2 m.

What force should be applied tangentially to the

https://dl.doubtnut.com/l/_hvpDLf7DNFXs
https://dl.doubtnut.com/l/_xUWZPEEp1UkN
https://dl.doubtnut.com/l/_XXGCJmvufeiE


rim of the �ywheel so that it acquires an angular

acceleration of  ?

Watch Video Solution

2rad s − 2

94. A torque of 10 Nm is applied to a �ywheel of

mass 10 kg and radius of gyration 50 cm. What is

the resulting angular acceleration ?

Watch Video Solution

95. A grindstone has moment of inertia of .

A constant torque is applied and the grindstone is

6kgm2

https://dl.doubtnut.com/l/_XXGCJmvufeiE
https://dl.doubtnut.com/l/_AbdJAQE5dfJo
https://dl.doubtnut.com/l/_cRZEcEVMhe7q


found to have a speed of  rpm, 10 second after

satrting from rest. Calculate the torque.

Watch Video Solution

150

96. A �ywheel of mass 25 kg has a radius of 0.2 m. It

is making 240 r.p.m. what is the torque necessary

to bring it to rest in 20 s ? If the torque is due to a

force applied tangentially on the rim of the

�ywheel, what is the magnitude of the force ?

Watch Video Solution

https://dl.doubtnut.com/l/_cRZEcEVMhe7q
https://dl.doubtnut.com/l/_yyBbRjZzGwx7


97. A cord is wound around the circumference of a

wheel of diameter 0.3 m. The axis of the wheel is

horizontal. A mass of 0.5 kg is attached at the end

of the cord and it is allowed to fall from rest. If the

weight falls 1.5 m in 4s, what is the angular

acceleration of the wheel ? Also �nd out the

moment of inertia of the wheel.

Watch Video Solution

98. 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

20kg 20cm

25N

https://dl.doubtnut.com/l/_7z3LF139vTwf
https://dl.doubtnut.com/l/_hycsTJJeMA0w


in Fig. The �ywheel is mounted on a horizontal axle

with frictionless bearings. 

  

(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

2m

https://dl.doubtnut.com/l/_hycsTJJeMA0w


point. Assume that the wheel stars from rest. 

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

Watch Video Solution

99. 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/_hycsTJJeMA0w
https://dl.doubtnut.com/l/_hzhQRI3ardRQ


  

(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 rest. 

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

2m

https://dl.doubtnut.com/l/_hzhQRI3ardRQ


A. 25 N

B. 

C. 

D. 

Watch Video Solution

100. 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

20kg 20cm

25N

https://dl.doubtnut.com/l/_hzhQRI3ardRQ
https://dl.doubtnut.com/l/_imRPhpkFcoQo


with frictionless bearings. 

  

(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

2m

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


point. Assume that the wheel stars from rest. 

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

Watch Video Solution

101. How much tangential force would be needed

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

with angular velocity of  ? Given

the moment of inertia of the earth

 and radius of the earth 

 m.

Watch Video Solution

7.3 × 10− 5rad s − 1

= 9.3 × 1037kg m2

= 6.4 × 106

https://dl.doubtnut.com/l/_imRPhpkFcoQo
https://dl.doubtnut.com/l/_B72s3Drxfngy
https://dl.doubtnut.com/l/_tbMwUjfXqXNE


102. The angular momentum of a body is 31.4 Js

and its rate of revolution is 10 cycles per second.

Calculate the moment of inertia of the body about

the axis of rotation.

Watch Video Solution

103. 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/_tbMwUjfXqXNE
https://dl.doubtnut.com/l/_nNgWUrd2KZHh
https://dl.doubtnut.com/l/_akSgzFR3ZViN


104. A ring of diameter 0.4 m and of mass 10 kg is

rotating about its axis at the rate 2100 rpm. Find

(i) moment of inertia (ii) angular momentum

Watch Video Solution

105. 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

https://dl.doubtnut.com/l/_akSgzFR3ZViN
https://dl.doubtnut.com/l/_BofLk86C4wSY


106. 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

107. Calculate the angular momentum of the earth

rotating about its own axis. Mass of the earth

 kg, mean radius of the earth 

 of the earth .

Watch Video Solution

= 5.98 × 1027

= 6.37 × 106m, M. I = MR22

5

https://dl.doubtnut.com/l/_ebUchleYIdBe
https://dl.doubtnut.com/l/_VgkVl3TnfsFH


108. 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

109. State the law of conservation of angular

momentum.

Watch Video Solution

https://dl.doubtnut.com/l/_VgkVl3TnfsFH
https://dl.doubtnut.com/l/_2SROyuNB7J9g
https://dl.doubtnut.com/l/_VTmJzuYrVHq2


110. A small block is rotating in a horizontal circle

at the end of a thread which passes down through

a hole at the centre of table top. If the system is

rotating at 2.5 rps in a circle of 30 cm radius, what

will be the speed of rotation when the thread is

pulled inwards to decrease the radius to 10 cm ?

Neglect friction.

Watch Video Solution

https://dl.doubtnut.com/l/_VTmJzuYrVHq2
https://dl.doubtnut.com/l/_CB0QiUA6d2Oe


111. A star of mass twice the solar mass and radius

 km rotates about its axis with an angular

speed of . What is the angular speed

of the star when it collapses (due to inward

gravitational) force) to a radius of ?

Watch Video Solution

106

10− 6rads− 1

104km

112. If the earth were to suddenly contract to half

of its present radius (without any external torque

on it), by what duration would the day be

decreased ? Assume earth to be perfect solid

sphere of radius .MR22

5

https://dl.doubtnut.com/l/_sLpT0qkugnK7
https://dl.doubtnut.com/l/_H34xxnBAF7De


Watch Video Solution

113. What will be the duration of the day, if earth

suddenly shrinks to 1/64 of its original volume,

mass remaining the same ?

Watch Video Solution

114. The maximum and minimum distances of a

comet from the sun are

 m. If is velocity nearest

to the sun is , what is the velocity in

1.4 × 1012m and 7 × 1010

6 × 104ms− 1

https://dl.doubtnut.com/l/_H34xxnBAF7De
https://dl.doubtnut.com/l/_bJnnU6H9WpZM
https://dl.doubtnut.com/l/_kX9Kqat0nzrQ


the fartest position ? Assume that path of the

comet in both the instantaneous positions is

circular.

Watch Video Solution

115. A horizontal disc rotating about a vertical axis

passing through its centre makes 180 rpm. A small

piece of wax of mass 10 g falls vertically on the disc

and adheres to it at a distance of 8 cm from its

axis. If the frequency is thus reduced to 150 rpm,

calculate the moment of inertia of the disc.

Watch Video Solution

https://dl.doubtnut.com/l/_kX9Kqat0nzrQ
https://dl.doubtnut.com/l/_kqnWNcjf60r9


116. Kinetic energy of a body rolling without

slipping is

Watch Video Solution

117. 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/_kqnWNcjf60r9
https://dl.doubtnut.com/l/_yK36waBe6tiW
https://dl.doubtnut.com/l/_O8VYmXt5ud0s


118. 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∘

119. A cylinder of mass 5kg and radius 30 cm is

rolling down an inclined place at an angle of 45∘

https://dl.doubtnut.com/l/_O8VYmXt5ud0s
https://dl.doubtnut.com/l/_G41om8eFnTjt
https://dl.doubtnut.com/l/_1vJYz99B0yxu


with the horizontal. Calculate (i) force of friction

Watch Video Solution

120. 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/_1vJYz99B0yxu
https://dl.doubtnut.com/l/_UMTXSU1NeWLZ


121. A solid cylinder of radius 4 cm and mass 250 g

rolls down an inclined plane (1 in 10). Calculate the

acceleration and the total energy of the cylinder

after 5 s.

Watch Video Solution

122. A solid cylinder of mass 8 kg and radius 50 cm

is rolling down a plane inclined at an angle of 

with the horizontal. force of friction on the

cylinder is?

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_iDz0YoCKC7uO
https://dl.doubtnut.com/l/_GUN8qEbQZGQ0


123. 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∘

124. A cylinder of mass 5kg and radius 30 cm is

rolling down an inclined place at an angle of 

with the horizontal. Calculate (i) force of friction

Watch Video Solution

45∘

https://dl.doubtnut.com/l/_GUN8qEbQZGQ0
https://dl.doubtnut.com/l/_aHg5qdWPINeJ
https://dl.doubtnut.com/l/_3vTm9BoZDAOe


125. A solid cylinder of mass 8 kg and radius 50 cm

is rolling down a plane inclined at an angle of 

with the horizontal. The minimum value of

coe�cient of friction so that cylinder does not slip

while rolling down the plane.

Watch Video Solution

30∘

126. A sphere starting from rest rolls for 5.3s

without slipping along a plane which is 1m in

length. The upper end of the plane is 1 cm higher

than the lower end. Find the accelerationi due to

gravity.

https://dl.doubtnut.com/l/_E5mqrpmcFwWe
https://dl.doubtnut.com/l/_KuTXP32lulBm


Watch Video Solution

127. A rope is wound round a hollow cylinder of

mass M and radius R. If the rope is pulled with a

force F newton, then the angular acceleration of

the cylinder will be

Watch Video Solution

128. An object of mass  is tied to a light string

wound around a pulley that has a moment of

inertia  and radius . The wheel bearing is

m

I R

https://dl.doubtnut.com/l/_KuTXP32lulBm
https://dl.doubtnut.com/l/_jkvknsBXWPep
https://dl.doubtnut.com/l/_WilXKjOWl1Cl


fricrtionless and the string does not slip on the

run. Find the tension in the string and the

acceleration of the object.

Watch Video Solution

129. A body of mass 5 kg is attached to a

weightless string wound round a cylinder of mass

8 kg and radius 0.3 m. The body is allowed to fall.

Calculate tension in the string

Watch Video Solution

https://dl.doubtnut.com/l/_WilXKjOWl1Cl
https://dl.doubtnut.com/l/_gtMvCbPGkLSG


130. 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

131. A body of mass 5 kg is attached to a weightless

string wound round a cylinder of mass 8 kg and

radius 0.3 m. The body is allowed to fall. Calculate

tension in the string

https://dl.doubtnut.com/l/_tYthIvws4Hdj
https://dl.doubtnut.com/l/_hV2zIrsNoMUM


Watch Video Solution

132. What is the advantage of concept of centre of

mass ?

Watch Video Solution

133. The centre of mass of a body

Watch Video Solution

https://dl.doubtnut.com/l/_hV2zIrsNoMUM
https://dl.doubtnut.com/l/_ULILsUbeqb5N
https://dl.doubtnut.com/l/_gECcNF95Gi8c


134. Does centre of mass of a rigid body lie always

on the body ?

Watch Video Solution

135. Is centre of mass of reality ?

Watch Video Solution

136. Two particles of masses  move

with velocities  towards eachother on a

m1 and m2

υ1 and υ2

https://dl.doubtnut.com/l/_ikR7oalJYhuU
https://dl.doubtnut.com/l/_0MgRRy0IYPI8
https://dl.doubtnut.com/l/_S6hyRPU7Z8Cv


smooth horizontal surface. What is the velocity of

their centre of mass ?

Watch Video Solution

137. Name the physical quantity that corres ponds

to the moment of force. On what factors does it

depend ?

Watch Video Solution

138. A body is in rotational motion. Is it necessary

that a torque be acting on it ?

https://dl.doubtnut.com/l/_S6hyRPU7Z8Cv
https://dl.doubtnut.com/l/_M2jUtjdFm4mA
https://dl.doubtnut.com/l/_9wtign74o5J9


Watch Video Solution

139. Why are doors provided with handles near the

outer edges, far away from the hinges ?

Watch Video Solution

140. Why do we perfect to use a when with a long

arm ?

Watch Video Solution

https://dl.doubtnut.com/l/_9wtign74o5J9
https://dl.doubtnut.com/l/_ZnwEDURInUxf
https://dl.doubtnut.com/l/_WfMCa86CjoBB


141. Why in hand driven grinding machine, handle

is put near the circumference of the stone or

wheel ?

Watch Video Solution

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

pushing/pulling it at the hinges. Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_L4N1WfaLcMaS
https://dl.doubtnut.com/l/_pllDe9ui8h2r


143. Why are doors provided with handles near the

outer edges, far away from the hinges ?

Watch Video Solution

144. In Regnault's apparatus for measuring speci�c

heat capacity of a solid, there is an inlet and an

outlet in the steam chamber .The inlet is near the

top and the outlet is near the bottom .Why is it

better than the opposite choice where the inlet is

near bottom and the outlet is near the top ?

Watch Video Solution

https://dl.doubtnut.com/l/_cHvMxEa70k6M
https://dl.doubtnut.com/l/_gPAMmlMi4tlO


145. Why is it easier to open a tap with two �ngers

than with one �nger ?

Watch Video Solution

146. A faulty balance with unequal arms has its

beam horizontal. Are the weights of the two pans

equal ?

Watch Video Solution

https://dl.doubtnut.com/l/_gPAMmlMi4tlO
https://dl.doubtnut.com/l/_trmWE3g6ftLV
https://dl.doubtnut.com/l/_cu60Ii8IbVY9


147. Can the couple acting on a rigid body produce

translatory motion ?

Watch Video Solution

148. A labourer standing near the top of an old

wooden step ladder feels unstable. Why ?

Watch Video Solution

149. Which physical quantities are expressed by

the following : 

https://dl.doubtnut.com/l/_46YyVxyRROd7
https://dl.doubtnut.com/l/_3BGxTvW9uAEi
https://dl.doubtnut.com/l/_eskJxdnbEdJS


(i) rate of change of angular momentum 

(ii) moment of linear momentum ?

Watch Video Solution

150. de�ne the rate of change of angular

momentum

Watch Video Solution

151. The moment of linear momentum is called

Watch Video Solution

https://dl.doubtnut.com/l/_eskJxdnbEdJS
https://dl.doubtnut.com/l/_vf6Yfi7A2jS9
https://dl.doubtnut.com/l/_Y7LKmoKjRVUb


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

angular velocity remain conserved ?

Watch Video Solution

153. When a labourer cuts down a tree, he makes a

cut on the side facing the direction in which he

wants it to fall. Why ?

Watch Video Solution

154. What is angular impulse ?

https://dl.doubtnut.com/l/_JtJBAyUMu310
https://dl.doubtnut.com/l/_m7akefw6nXJo
https://dl.doubtnut.com/l/_VCPOMhiqg28C


Watch Video Solution

155. Which component of linear momentum does

not contribute to angular momentum ?

Watch Video Solution

156. A particle revolves uniformly along a circular

path, on a smooth horizontal table, by means of a

string connected to it. Does its angular

momentum change, if the string is suddenly cut ?

Watch Video Solution

https://dl.doubtnut.com/l/_VCPOMhiqg28C
https://dl.doubtnut.com/l/_RBSpnlvTOUhh
https://dl.doubtnut.com/l/_kllcQrV5vIWx


157. Is a body in circular motion in equillibrium ?

Watch Video Solution

158. When will a magnet in an external magnetic

�eld be in unstable equilibrium?

Watch Video Solution

159. Can combination reaction be an oxidation

reaction ? If yes, give an example.

W t h Vid S l ti

https://dl.doubtnut.com/l/_kllcQrV5vIWx
https://dl.doubtnut.com/l/_8cbmqUMGL4MJ
https://dl.doubtnut.com/l/_bp8UGL8Q26Dp
https://dl.doubtnut.com/l/_2AJxY35CP7ZA


Watch Video Solution

160. The probability of selecting a rotten apple

randomly from a heap of 900 apples is 0·18. What

is the number of rotten apples in the heap ?

Watch Video Solution

161. Why does a ray of light while passing through

a prism, bend towards its base?

Watch Video Solution

https://dl.doubtnut.com/l/_2AJxY35CP7ZA
https://dl.doubtnut.com/l/_mNrlqVVKhwKq
https://dl.doubtnut.com/l/_ZHE6gWHffVOb


162. Some heavy boxes are to be loaded along with

some empty boxes on a cart. Which boxes should

be put on the cart �rst and why ?

Watch Video Solution

163. Standing is not allowed in a double decker

bus. Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_lpcjCxXM9sXI
https://dl.doubtnut.com/l/_tpQrE334sRKG


164. Why we cannot rise from a chair without

bending a little forward ?

Watch Video Solution

165. A system is in stable equilibrium. What can we

say about its potential energy?

Watch Video Solution

166. Why is moment of inertia called rotational

inertia ?

https://dl.doubtnut.com/l/_SzBu48nrqWbA
https://dl.doubtnut.com/l/_TgVFZZ2vplSD
https://dl.doubtnut.com/l/_RI4sHREVuUoc


Watch Video Solution

167. Explain the physical signi�cance of moment of

inertia and radius of gyration.

Watch Video Solution

168. Does the moment of inertia of a body change

with the speed of rotation ?

Watch Video Solution

https://dl.doubtnut.com/l/_RI4sHREVuUoc
https://dl.doubtnut.com/l/_stS7EbCdXvM5
https://dl.doubtnut.com/l/_Hpi12nlWdtIW


169. Does the moment of inertia of a body change

with the speed of rotation ?

Watch Video Solution

170. About which axis would the moment of inertia

of a body be minimum ?

Watch Video Solution

171. Can mass of a body be taken concentrated at

its centre of mass for the purpose of calculating

https://dl.doubtnut.com/l/_y01UspNwE71u
https://dl.doubtnut.com/l/_UjgVsrngUd0u
https://dl.doubtnut.com/l/_WiBQcAGTwLxj


its rotational inertia ?

Watch Video Solution

172. About what axis would a uniform cube have its

minimum moment of inertia?

Watch Video Solution

173. The radius of gyration depends on

Watch Video Solution

https://dl.doubtnut.com/l/_WiBQcAGTwLxj
https://dl.doubtnut.com/l/_wPBRd25tJb0O
https://dl.doubtnut.com/l/_Qxcf3oTX2B4i


174. Is radius of gyration of a body constant

quantity ?

Watch Video Solution

175. Two lenses of same mass and same radius are

given. One is convex and other is concave. Which

one will have greater moment of inertia, when

rotating about an axis perpendicular to the plane

and passing through the centre ?

Watch Video Solution

https://dl.doubtnut.com/l/_Ety0jGApJluV
https://dl.doubtnut.com/l/_V6C9UZECiswY
https://dl.doubtnut.com/l/_sfYsKnog8MIT


176. A solid disc is recast into a thin walled cylinder

of same radus. Which will have larger moment of

inertia ?

Watch Video Solution

177. Two solid spheres of the same mass are made

of metals of di�erent densities. Which of them has

a larger moment of inertia about a diameter ?

Watch Video Solution

178. What is the advantage of a �ywheel ?

https://dl.doubtnut.com/l/_sfYsKnog8MIT
https://dl.doubtnut.com/l/_0CCOQa2WTjIz
https://dl.doubtnut.com/l/_5g0bHBaCLUkK


Watch Video Solution

179. Why spokes are provided in a bicycle wheel ?

Watch Video Solution

180. if the radii of two spheres are in the ratio ,

then the ratio of their respective volumes is -----------

------.

Watch Video Solution

2: 3

https://dl.doubtnut.com/l/_5g0bHBaCLUkK
https://dl.doubtnut.com/l/_K56ImYmyQsBU
https://dl.doubtnut.com/l/_lc7HqGcnpiv8


181. Why it is more di�cult to revolve a stone by

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

shorter string ?

Watch Video Solution

182. 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

https://dl.doubtnut.com/l/_lu7bzZcO4Z5C
https://dl.doubtnut.com/l/_a4MCYIv8gS21
https://dl.doubtnut.com/l/_jL1s884a1N2g


183. What is the advantage of a �ywheel ?

Watch Video Solution

184. A meter stick, half of which is wood and the

other half steel, is pivoted at the wooden end and

same force isapplied to the steel end. Next, it is

pivoted at the steel end and the same force is

applied at the wooden end. Does one getthesame

angular acceleration in eachcase ? Explain

Watch Video Solution

https://dl.doubtnut.com/l/_jL1s884a1N2g
https://dl.doubtnut.com/l/_XQ83hefB7tih


185. Is angular momentum of a system always

conserved ?

Watch Video Solution

186. 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

https://dl.doubtnut.com/l/_LzWx3HGyOWIG
https://dl.doubtnut.com/l/_8yx2bsutp35b


187. 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

188. Why there two propellers in a helicopter ?

Watch Video Solution

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

tornado is alarmingly high ?

https://dl.doubtnut.com/l/_ItpON0pjm5UT
https://dl.doubtnut.com/l/_eden5mScRZeU
https://dl.doubtnut.com/l/_L0xLS2Am82wP


Watch Video Solution

190. If the radius of earth contracts 1/n of its

present day value, the length of the day will be

approximately

Watch Video Solution

191. Two boys of the same weight sit at the

opposite ends of a diameter of a rotating circular

table. What happens to the speed of rotation if

they move nearer to axis of rotation?

W t h Vid S l ti

https://dl.doubtnut.com/l/_L0xLS2Am82wP
https://dl.doubtnut.com/l/_2g6bbqPiQzcI
https://dl.doubtnut.com/l/_LndWD3tuq0t5


Watch Video Solution

192. 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.

Watch Video Solution

193. A person is standing on a rotating table with

metal spheres in his hands. If he withdraws his

https://dl.doubtnut.com/l/_LndWD3tuq0t5
https://dl.doubtnut.com/l/_P29WdoTfllnC
https://dl.doubtnut.com/l/_SiqEyaV0TSG9


hands to his chest, then the e�ect on his angular

velocity will be.

Watch Video Solution

194. A circular table rotates about a vertical axis

with a constant angular speed . A circular pan

rests on the turn table (with the centre coinciding

with centre of table) and rotates with the table.

The bottom of the pan is covered with a uniform

small thick layer of ice placed at centre of pan. The

ice starts melting. The angular speed of the turn

table.

ω

https://dl.doubtnut.com/l/_SiqEyaV0TSG9
https://dl.doubtnut.com/l/_bE6Kyl8emZsS


Watch Video Solution

195. Many great rivers �ow toward the equator. The

sediments that they carry, increases the time of

rotation of the earth about its own axis. 

The angular momentum of the earth about its

rotation axis is conserved.

Watch Video Solution

196. The moments of inertia of two rotating bodies

A and B are  and  and theirIA IB. (IA > IB)

https://dl.doubtnut.com/l/_bE6Kyl8emZsS
https://dl.doubtnut.com/l/_8vGy5DbCVpT5
https://dl.doubtnut.com/l/_LKnBTygZYdGj


angular momenta are equal. Which one has

greater  ?

Watch Video Solution

K. E.

197. If angular momentum is conserved in a system

whose moment of inertia is decreased will its

rotational kinetic energy be conserved?

Watch Video Solution

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

acrobat take advantage of the principle of

https://dl.doubtnut.com/l/_LKnBTygZYdGj
https://dl.doubtnut.com/l/_tfv7jC15bQoC
https://dl.doubtnut.com/l/_a3X5byNnxzrG


conservation of angular momentum ?

Watch Video Solution

199. A spinning ballet dancer changes the shape of

her body by spreading her arms.

Watch Video Solution

200. If earth were to shrink suddenly, what would

happen to the length of the day ?

Watch Video Solution

https://dl.doubtnut.com/l/_a3X5byNnxzrG
https://dl.doubtnut.com/l/_Pk5PFBnsHVTU
https://dl.doubtnut.com/l/_ZJwWRTd9VImb


201. 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

202. Two identical particles move towards each

other with velocity 2 v and v respectively. The

velocity of centre of mass is

W t h Vid S l ti

https://dl.doubtnut.com/l/_TYc7k3jfEITT
https://dl.doubtnut.com/l/_sq56U67IiXZG


Watch Video Solution

203. A particle moves in a circular path with

decreasing speed. What happens to its angular

momentum ?

Watch Video Solution

204. A particle performing uniform circular motion

has angular momentum L. What will be the new

angular momentum, if its angular frequencey is

doubled and its kinetic energy halved?

Watch Video Solution

https://dl.doubtnut.com/l/_sq56U67IiXZG
https://dl.doubtnut.com/l/_s5dWaCR1245L
https://dl.doubtnut.com/l/_F2MXBR8Jn1Dg


205. The angular velocity of earth around the sun

increases when it comes closer to the sun. Why ?

Watch Video Solution

206. Why are not able to rotate a wheel by pulling

or pushing along its radius ?

Watch Video Solution

https://dl.doubtnut.com/l/_F2MXBR8Jn1Dg
https://dl.doubtnut.com/l/_SNr4oY6zCynx
https://dl.doubtnut.com/l/_w7bSTBLJvRYr


207. Two solid spheres of the same mass are made

of metals of di�erent densities. Which of them has

a larger moment of inertia about a diameter ?

Watch Video Solution

208. 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/_t6buNQ9940qd
https://dl.doubtnut.com/l/_5X89JtvWIGzH


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

angular velocity remain conserved ?

Watch Video Solution

210. Assertion : Newton’s third law of motion is

applicable only when bodies are in motion. 

Reason : Newton’s third law applies to all types of

forces, e.g. gravitational, electric or magnetic

forces etc.

Watch Video Solution

https://dl.doubtnut.com/l/_yfVjYfTV0XEe
https://dl.doubtnut.com/l/_D7qufhqyutBq
https://dl.doubtnut.com/l/_8lIewF74ry05


211. If only an external force can change the

momentum of the centre of mass of an object,

how can be internal force of an engine accelerate a

car?

Watch Video Solution

212. Two men stand facing each other on two

boats �oating on still water at a distance apart. A

rope is held at its ends by both. The two boats are

found to meet always at the same point, whether

each man pulls separately or both pull together,

https://dl.doubtnut.com/l/_8lIewF74ry05
https://dl.doubtnut.com/l/_QkNWRHrCsYbl


why ? Will the time taken be di�erent in the two

cases ? Neglect friction.

Watch Video Solution

213. 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

214. Two balls of mass  each are placed at the

two vertices of an equilateral triangle. Another ball

m

https://dl.doubtnut.com/l/_QkNWRHrCsYbl
https://dl.doubtnut.com/l/_8RzWWokG47Vw
https://dl.doubtnut.com/l/_qJRuXKS2FeH4


of mass  is placed at the third vertex of the

triangle. Locate the centre of mass of the system.

Watch Video Solution

2m

215. What is the di�erence between centre of mass

and centre of gravity?

Watch Video Solution

216. There are some passengers inside a stationary

railway compartment. The track is frictionless. The

centre of mass of the compartment itself (without

https://dl.doubtnut.com/l/_qJRuXKS2FeH4
https://dl.doubtnut.com/l/_QTQQaoXOehrK
https://dl.doubtnut.com/l/_s8i2ByvHzxTW


the passengers) is , while the centre of mass of

the 'compartment plus passengers' system is . If

the passengers move about inside the

compartment along the track.

Watch Video Solution

C1

C2

217. Will the position of CM of the compartment

change ?

Watch Video Solution

https://dl.doubtnut.com/l/_s8i2ByvHzxTW
https://dl.doubtnut.com/l/_Q0n8IFxQQxQe


218. Show that moment of a couple does not

depend on the point about which you take the

moments.

Watch Video Solution

219. Show that the angular momentum about any

point of a single particle moving with constant

velocity remains constant throughout the motion.

Is there any external torque on the particle ?

Watch Video Solution

https://dl.doubtnut.com/l/_bO2vTaJv947A
https://dl.doubtnut.com/l/_vYCrOcBiJQUH
https://dl.doubtnut.com/l/_PevhAEZvJKch


220. A rod of weight  is supported by two parallel

knife edges  and  and is in equilibrium in a

horizontal position. The knives are at a distance 

from each other. The centre of mass of the rod is

at a distance  from .

Watch Video Solution

w

A B

d

x A

221. Torque and work are both equal to force time

distance. How do they di�er ?

Watch Video Solution

https://dl.doubtnut.com/l/_PevhAEZvJKch
https://dl.doubtnut.com/l/_U7xsK3wnsrZT


222. When is a rigid body said to be in equilibrium

? State the necessary conditions for a body to be

in equilibrium.

Watch Video Solution

223. The moment of inertia of a body does not

depend on

Watch Video Solution

https://dl.doubtnut.com/l/_9Yvij3os9mCH
https://dl.doubtnut.com/l/_KqjffqUIUBYr


224. How will you distinguish between a hard

boiled egg and a raw egg by spinning each on a

table top ?

Watch Video Solution

225. Two circular discs  and  of equal masses

and thicknesses. But are made of metals with

densities . If their moments

of inertia about an axis passing through the

centre and normal to the circular faces be

, then.

W t h Vid S l ti

A B

dA and dB(dA > dB)

IA and IB

https://dl.doubtnut.com/l/_MLgvd0D1Pzzk
https://dl.doubtnut.com/l/_GzQ0yeWSO7QW


Watch Video Solution

226. Which one is easier to turn— a log or a bench

of equal weight and length ? The two have the

same coe�cient of friction with the ground.

Explain.

Watch Video Solution

227. The Moment of inertia of a disc about an axis

passing through its centre and perpendicular to

its plane is 1 / 2 . Derive the values of momentMR2

https://dl.doubtnut.com/l/_GzQ0yeWSO7QW
https://dl.doubtnut.com/l/_ylt6FhbDgCa5
https://dl.doubtnut.com/l/_DGQsS7x8XmqI


of inertia of the disc about its diameter and about

an axis tangential to the disc lying on its plane ?

Watch Video Solution

228. What is the moment of inertia of a rod of

mass M, length 1 about an axis perpendicular to it

through one end ? Given the moment of inertia

about the centre of mass is .

Watch Video Solution

Ml2
1

12

https://dl.doubtnut.com/l/_DGQsS7x8XmqI
https://dl.doubtnut.com/l/_SgiPigtGzMad


229. What is the moment of inertia of a ring about

a tangent to the circle of the ring ?

Watch Video Solution

230. The moment of inertia of a uniform circular

disc of radius  and mass  about an axis

passing from the edge of the disc and normal to

the disc is.

Watch Video Solution

R M

https://dl.doubtnut.com/l/_20aZqI6ulEah
https://dl.doubtnut.com/l/_yyq8HJGlVQgc


231. The moment of inertia of a uniform circular

disc about a tangent in its own plane is  ,

where M is mass and R is the radius of the disc.

Find its moment of inertia about an axis through

its centre and perpendicular to its plane.

Watch Video Solution

MR25

4

232. Using expressisions for power and kinetic

energy of rotational motion, derive the relation

, where letters have their usual meaning.

Watch Video Solution

τ = Iα

https://dl.doubtnut.com/l/_L8KipthKUfYF
https://dl.doubtnut.com/l/_cfYcnzTEAJSv


233. If all the ice on the polar caps of the earth

melts, due to global warming then the duration of

the day will be

Watch Video Solution

234. Two identical cylinders 'run a 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/_cfYcnzTEAJSv
https://dl.doubtnut.com/l/_H3FKAO11pzhc
https://dl.doubtnut.com/l/_W2azp8vlM8aG


235. A uniform circular disc of radius R is rolling on

a horizontal surface. Determine the tangential

velocity : at the upper most point

Watch Video Solution

236. A uniform circular disc of radius R is rolling on

a horizontal surface. Determine the tangential

velocity : the centre of mass

Watch Video Solution

https://dl.doubtnut.com/l/_W2azp8vlM8aG
https://dl.doubtnut.com/l/_vRSwlDuY8Gid
https://dl.doubtnut.com/l/_Px9IVh6G2wSF
https://dl.doubtnut.com/l/_dpLXGjinpNNi


237. A uniform circular disc of radius  is placed on

a rough horizontal surface and given a linear

velocity  and angular velocity  as shown. The

disc comes to rest after moving some distance to

the right. It follows that 

Watch Video Solution

r

v0 ω0

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


238. An isolated particle of mass m is moving in a

horizontal plane (x-y), along the x-axis at a certain

height above the ground. It suddenly explodes

into two fragments of masses  and . At

instant later, the smaller fragment is at

. What is the position of larger

fragment at this instant ?

Watch Video Solution

m/4 3m/4

y = + 5cm

239. A small sphere of radius R is held against the

inner surface of  larger sphere of radius 6R. The

masses of large and small spheres are 4M and M,

α

https://dl.doubtnut.com/l/_AzF8MDJCYjd9
https://dl.doubtnut.com/l/_aTGXCeGYHu9B


respectively. This arrangement is placed on a

horizontal table. There is no friction between any

surfaces of contact. The small sphere is now

released. �nd the co-ordinations of the centre of

the larger sphere when the smaller sphere reaches

the other extreme position. 

Watch Video Solution

240. A boat of  is �oating in still water. A boy

of mass 30 kg walks from the stern to the bow. The

90kg

https://dl.doubtnut.com/l/_aTGXCeGYHu9B
https://dl.doubtnut.com/l/_WSnEkBPdUJyZ


length of the boat is 3 m. Calculate the distance

through which the boat will move.

Watch Video Solution

241. A particle describes a horizontal circle on the

smooth surface of an inverted cone. The height of

the plane of the circle aove the vertex is 9.8 cm.

Find the speed of the particle. Take .

Watch Video Solution

g = 9.8ms− 2

https://dl.doubtnut.com/l/_WSnEkBPdUJyZ
https://dl.doubtnut.com/l/_3yGd7j1n6Efu


242. Point masses  and  are placed at the

ends of a rigid rod of length L and negligible mass.

The rod is to be set rotating about an axis

perpendicular to its length. Locate a point on the

rod through which the axis of rotation should pass

in order that the work required to set the rod

rotating with angular velocity  is minimum.

Watch Video Solution

m1 m2

ω0

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

on a smooth horizontal table. Two point-masses m

and 2m moving in the same horizontal plane with

https://dl.doubtnut.com/l/_5uGzkd2bPRQn
https://dl.doubtnut.com/l/_gbo3xscuRJUx


speeds 2v and v respectively strike the bar as

shown in Fig, and stick to the bar after collision. 

Watch Video Solution

244. A carpet of mass  is rolled along its length

so as to from a cylinder of radius  and is kept on

M

R

https://dl.doubtnut.com/l/_gbo3xscuRJUx
https://dl.doubtnut.com/l/_QyDqKTixHMgq


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

R/2

245. Consider a body, shown in �gure, consisting of

two identical balls, each of mass M connected by a

light rigid rod. If an impulse J = MV is imparted to

the body at one of its ends what would be it

https://dl.doubtnut.com/l/_QyDqKTixHMgq
https://dl.doubtnut.com/l/_aCD6URvk3NSG


angular velocity? 

Watch Video Solution

246. A cubical block of side L rests on a rough

horizonta surface with coe�cient of friction . A

horizontal force F is applied on the block as

shown. If the coe�cient of friction is su�ciently

high so that the block does not slide before

μ

https://dl.doubtnut.com/l/_aCD6URvk3NSG
https://dl.doubtnut.com/l/_PK8YhMFJk8oL


toppling, the minimum force required to topple

the block is 

Watch Video Solution

247. One quarter sector is cut from a uniform disc

of radius R. This sector has mass M. It is made to

rotate about a line perpendicular to its plane and

passing through the centre of the original disc.

https://dl.doubtnut.com/l/_PK8YhMFJk8oL
https://dl.doubtnut.com/l/_fzPAfBjVGC0V


What is its moment of inertia about the axis of

rotation ?

Watch Video Solution

248. A thin wire of length  and uniform linear

mass density  is bent into a circular loop with

centre at  as shown. The moment of inertia of

L

ρ

O

https://dl.doubtnut.com/l/_fzPAfBjVGC0V
https://dl.doubtnut.com/l/_O4uqXXFriLVr


the loop about the axis  is :  

.

Watch Video Solution

XX'

249. A long horizontal rod has a bead which can

slide along its length and initially placed at a

https://dl.doubtnut.com/l/_O4uqXXFriLVr
https://dl.doubtnut.com/l/_G2e4cBODt5C1


 

distance L from one end A of the rod. The rod is

set in angular motion about A with constant

angular acceleration  if the coe�cient of

friction between the rod and the bead is , and

gravity is neglected, then the time after which the

bead starts slipping is

Watch Video Solution

α.

μ

https://dl.doubtnut.com/l/_G2e4cBODt5C1


250. Initial angular velocity of a circular disc of

mass  is . Then two small spheres of mass 

are attached gently to two diametrically opposite

points on the edge of the disc. What is the �nal

angular velocity of the disc -

Watch Video Solution

M ω1 m

251. A 'T' shaped object with dimensions shown in

the �gure, is lying on a smooth �oor. A force 

is applied at the point P parallel to AB, such that

the object has only the translational motion

'
→
F '

https://dl.doubtnut.com/l/_HW8Ucu2tsl1h
https://dl.doubtnut.com/l/_uoZEXYtaJvL9


without rotation. Find the location of P with

respect C. 

Watch Video Solution

252. Find the coordination of the centre of mass of

a uniform semicircular wire of radius R and mass

M.

W t h Vid S l ti

https://dl.doubtnut.com/l/_uoZEXYtaJvL9
https://dl.doubtnut.com/l/_3iSRB0FbBDaK


Watch Video Solution

253. 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

254. 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 ?

https://dl.doubtnut.com/l/_3iSRB0FbBDaK
https://dl.doubtnut.com/l/_DbcRGPyBGDMv
https://dl.doubtnut.com/l/_2uMh9FGwYkOJ


Watch Video Solution

255. 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

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

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

https://dl.doubtnut.com/l/_2uMh9FGwYkOJ
https://dl.doubtnut.com/l/_qook61SxFE6v
https://dl.doubtnut.com/l/_8IZlFphmGoZN


of uniform mass density. Does the centre of mass

of a body necessarily lie on the body ?

Watch Video Solution

257. 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

chlorine atom is about  times as massive as a

hydrogen atom and nearly all the mass of an atom

is concentrated in its nucleus ?

Watch Video Solution

HCI

1.27Å(1Å = 10− 10m)

35.5

https://dl.doubtnut.com/l/_8IZlFphmGoZN
https://dl.doubtnut.com/l/_XQR4wpZdgZ7E


258. 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

259. Show that the area of the triangle contained

between the vectors J and $ is one haif0fthe

https://dl.doubtnut.com/l/_XQR4wpZdgZ7E
https://dl.doubtnut.com/l/_8k7ov4xY6Cq8
https://dl.doubtnut.com/l/_LgP8RBAdSaKE


magnitude of .  

Watch Video Solution

→
a ×

→
b

260. Show that  is equal in

magnitude to the volume of the parallelopiped

formed on the three vectiors, .

W t h Vid S l ti

→
a . (

→
b ×

→
c )

→
a ,

→
b and

→
c

https://dl.doubtnut.com/l/_LgP8RBAdSaKE
https://dl.doubtnut.com/l/_pdQ5o2A4IV7i


Watch Video Solution

261. 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/_pdQ5o2A4IV7i
https://dl.doubtnut.com/l/_wjAaTM3gwT9N


262. 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

263. A non-uniform bar of weight  is suspended

at rest by two strings of negligible 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

W

36.9∘ and 53.1∘

2m d

https://dl.doubtnut.com/l/_SyduoRJRO5Pl
https://dl.doubtnut.com/l/_U2crtQaJ0xud


centre of gravity of the bar from its left end. 

Watch Video Solution

264. A car weighs . The distance between its

front and back axles is . Its centre of gravity is

 behind the front axle. Determine the force

1800kg

1.8m

1.05m

https://dl.doubtnut.com/l/_U2crtQaJ0xud
https://dl.doubtnut.com/l/_3Qp03sO47YpQ


exerted by the level ground on each front wheel

and each back wheel.

Watch Video Solution

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

about a tangent to the sphere, given the 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

2MR2 /5, whereM

R

M R

MR21

4

https://dl.doubtnut.com/l/_3Qp03sO47YpQ
https://dl.doubtnut.com/l/_AxX2Tek1Gb1w


normal to the disc passing through a point on its

edge.

Watch Video Solution

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

about a tangent to the sphere, given the 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

2MR2 /5, whereM

R

M R

MR21

4

https://dl.doubtnut.com/l/_AxX2Tek1Gb1w
https://dl.doubtnut.com/l/_R0iy6S8GulUp


normal to the disc passing through a point on its

edge.

Watch Video Solution

267. 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 about its standard axis of symmetry, and

the sphere is free to rotate about an axis passing

through its centre. which of the two will acquire a

greater angular speed after a given time ?

Watch Video Solution

https://dl.doubtnut.com/l/_R0iy6S8GulUp
https://dl.doubtnut.com/l/_BhRcfZWw0DUw


268. 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

269. A child stands at the centre of turntable with

his two arms out stretched. The turntable is set

rotating with an angular speed of 40 rpm. How

https://dl.doubtnut.com/l/_BhRcfZWw0DUw
https://dl.doubtnut.com/l/_6sliAPRLASqa
https://dl.doubtnut.com/l/_dLRPExfmWgc0


much is the angular speed of the child if he folds

his back and thereby reduces his moment of

inertia to  times the initial value ? Assume that

the turntable rotates without friction

Watch Video Solution

2

3

270. A child stands at the centre of turntable with

his two arms out stretched. The turntable is set

rotating with an angular speed of 40 rpm. How

much is the angular speed of the child if he folds

his back and thereby reduces his moment of

https://dl.doubtnut.com/l/_dLRPExfmWgc0
https://dl.doubtnut.com/l/_dg20IR39AeeD


inertia to  times the initial value ? Assume that

the turntable rotates without friction

Watch Video Solution

2

3

271. A rope of negligible mass is wound round a

hollow cylinder of mass 3 kg and radius 40 cm.

What is angular acceleration of the cylinder if the

rope is pulled with a force of 30N? What is the

linear acceleration of the rope? Assume that there

is no slipping.

Watch Video Solution

https://dl.doubtnut.com/l/_dg20IR39AeeD
https://dl.doubtnut.com/l/_b85fQ45eg0Nk
https://dl.doubtnut.com/l/_ZkAiJudC64lz


272. To maintain a rotor at a uniform angular

speed of , an engine needs to transmit

a torque of 180 Nm. What is the power of the

engine required ?

Watch Video Solution

200rad s − 1

273. A metre stick is balanced on a knife edge at its

centre. When two coins, each of mass 5g are put

one on top of the other at the 12.0 cm mark, the

stick is found to be balanced at 45.0 cm. What is

the mass of the metre stick?

Watch Video Solution

https://dl.doubtnut.com/l/_ZkAiJudC64lz
https://dl.doubtnut.com/l/_PKcsTEga4wcN


274. 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

275. A solid sphere rolls down two di�erent

inclined planes of the same height but of di�erent

https://dl.doubtnut.com/l/_PKcsTEga4wcN
https://dl.doubtnut.com/l/_rqOFSjbnRIYT
https://dl.doubtnut.com/l/_NsOwg5PEDoLK


inclinations

Watch Video Solution

276. A solid sphere rolls down two di�erent

inclined planes of the same height but of di�erent

inclinations

Watch Video Solution

277. A hoop of radius 2m, weight 100 kg. It rolls

along horizontal �oor so that its center of mass

https://dl.doubtnut.com/l/_NsOwg5PEDoLK
https://dl.doubtnut.com/l/_Qug6jst0swln
https://dl.doubtnut.com/l/_5tj9UYSje8v2


has a speed of . How much work has to be

done to stop it?

Watch Video Solution

20c
m

s

278. 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

5.30 × 10− 26kg

1.94 × 10− 46kgm2

500m/s

https://dl.doubtnut.com/l/_5tj9UYSje8v2
https://dl.doubtnut.com/l/_JH5uH1Y60LEs


energy of translation. Find the average angular

velocity of the molecule.

Watch Video Solution

279. 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/_JH5uH1Y60LEs
https://dl.doubtnut.com/l/_rV6c3hv6P3LX
https://dl.doubtnut.com/l/_HKsPS9TNdath


280. 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

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

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

the direction of frictional force at , and the sense

of frictional torque, before perfect rolling begins.

B

https://dl.doubtnut.com/l/_HKsPS9TNdath
https://dl.doubtnut.com/l/_gXIjlhi4k6dE


(iii) What is the force of friction after perfect

rolling begins? 

Watch Video Solution

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

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

the direction of frictional force at , and the senseB

https://dl.doubtnut.com/l/_gXIjlhi4k6dE
https://dl.doubtnut.com/l/_BI91JmqWtfGa


of frictional torque, before perfect rolling begins.

(iii) What is the force of friction after perfect

rolling begins? 

Watch Video Solution

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

are placed on a horizontal table simultaneously,

10cm

https://dl.doubtnut.com/l/_BI91JmqWtfGa
https://dl.doubtnut.com/l/_A6XcPUY17c45


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

284. A solid cylinder of mass 10 kg and radius 15 cm

is rolling perfectly on a plane of inclination .

The coe�cient of static friction,  (i) Find

the force of friction acting on the cylinder. (ii)

What is the work done against friction during

rolling ?

Watch Video Solution

30∘

μs = 0.25

https://dl.doubtnut.com/l/_A6XcPUY17c45
https://dl.doubtnut.com/l/_m98TeVombeEU


285. A solid cylinder of mass 10 kg and radius 15 cm

is rolling perfectly on a plane of inclination .

The coe�cient of static friction,  (i) Find

the force of friction acting on the cylinder. (ii)

What is the work done against friction during

rolling ?

Watch Video Solution

30∘

μs = 0.25

286. A solid cylinder of mass 10 kg and radius 15 cm

is rolling perfectly on a plane of inclination .

The coe�cient of static friction,  (i) Find

30∘

μs = 0.25

https://dl.doubtnut.com/l/_m98TeVombeEU
https://dl.doubtnut.com/l/_sbDPzJjRrIL8
https://dl.doubtnut.com/l/_Xs9dMiQrFKtT


the force of friction acting on the cylinder. (ii)

What is the work done against friction during

rolling ?

Watch Video Solution

287. 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 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

https://dl.doubtnut.com/l/_Xs9dMiQrFKtT
https://dl.doubtnut.com/l/_lWTxo8spa4eG


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

288. 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 c.m of the

body. (b) The instantaneous speed of the point of

contact during rolling is zero. (c ) The

https://dl.doubtnut.com/l/_lWTxo8spa4eG
https://dl.doubtnut.com/l/_5f8xAK8lAI5V


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

289. 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 c.m of the

body. (b) The instantaneous speed of the point of

https://dl.doubtnut.com/l/_5f8xAK8lAI5V
https://dl.doubtnut.com/l/_rlwmw1TVgGtH


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

290. 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 c.m of the

https://dl.doubtnut.com/l/_rlwmw1TVgGtH
https://dl.doubtnut.com/l/_ldRzcVNXWtx0


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

291. Read each statement below carefully, and

state, with reasons, if it is true or false : A wheel

https://dl.doubtnut.com/l/_ldRzcVNXWtx0
https://dl.doubtnut.com/l/_s4sm0PZIDDii


EXERCISE

moving down a perfectly frictionless inclined plane

will undergo slipping (not rolling) motion

Watch Video Solution

1. Two bodies of masses 1 kg and 2 kg are located

at (1,2) and (-1,3), respectively. Calculate the

coordinates of center of mass.

Watch Video Solution

https://dl.doubtnut.com/l/_s4sm0PZIDDii
https://dl.doubtnut.com/l/_3aqMNUQOQXxz


2. The distance between the centres of carbon and

oxygen atoms in the carbon monoxide molecule is

 . Locate the centre of mass of the molecule

relative to the carbon atom .

Watch Video Solution

1.130Å

3. 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/_2xccMrBgcfET
https://dl.doubtnut.com/l/_w6pJwdRymcFf


Watch Video Solution

4. 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

5. A gridstone has a constant acceleration of 4 rad

. Starting from rest, calculate the angular

speed of the grindstone 2.5 s later.

s− 1

https://dl.doubtnut.com/l/_w6pJwdRymcFf
https://dl.doubtnut.com/l/_9jGnJWWe7NEZ
https://dl.doubtnut.com/l/_DN0rhEAw2ljB


Watch Video Solution

6. The speed of a motor increases from 600 rpm to

1200 rpm in 20 s. What is the angular acceleration

and how many revolution does it make during this

time ?

Watch Video Solution

7. On the application of a constant torque, a wheel

is turned from rest through an angle of 200 rad in

8s. Calculate its angular acceleration.

Watch Video Solution

https://dl.doubtnut.com/l/_DN0rhEAw2ljB
https://dl.doubtnut.com/l/_wA813tpMbixH
https://dl.doubtnut.com/l/_KjUlhXixCX9B


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

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

diameter of its wheel is 0.50m. If the wheels are

72kmh− 1

https://dl.doubtnut.com/l/_KjUlhXixCX9B
https://dl.doubtnut.com/l/_AxdyL9EYOhZV
https://dl.doubtnut.com/l/_LV86BJJTKABR


stopped in 20 rotations by applying brakes,

calculate the angular retardation produced by the

brakes.

Watch Video Solution

10. A wheel starting from rest via rotating with a

constant angular velocity of 3 rad . What is its

angular acceleration after 4 s?

Watch Video Solution

s− 1

https://dl.doubtnut.com/l/_LV86BJJTKABR
https://dl.doubtnut.com/l/_dfqUOeP0RCJk


11. Determine the angular momentum of a car of

mass 1500 kg moving in a circuit truck of radius 50

m with a speed of .

Watch Video Solution

40ms− 1

12. Mass of an electron is . It

revolves around the nucleus of an atom in a

circular orbit of radius  with a speed of 

. Calculate the angular momentum

of the electron.

Watch Video Solution

9.0 × 10− 31kg

4.0Å

6.0 × 106ms− 1

https://dl.doubtnut.com/l/_Qb6FVSp05aGL
https://dl.doubtnut.com/l/_qfROVsuNVSTF


13. Find the moment fo inertia of the hydrogen

molecules about an axis passing through its

centre of mass and perpendicular to the

internuclear axis. Given mass of H-atom

, interatomic distance 

Watch Video Solution

= 1.7 × 10− 27kg

= 4 × 10− 10m

14. Three particles each of mass 100 g are placed at

the vertices of an equilateral triangle of side

length 10 cm. Find the moment of inertia of the

https://dl.doubtnut.com/l/_qfROVsuNVSTF
https://dl.doubtnut.com/l/_8hhukzHzFcDl
https://dl.doubtnut.com/l/_Tm5EWaVG3S5t


system about an axis passing through the centroid

of the triangle and perpendicular to its plane.

Watch Video Solution

15. Four point masses of 20 g each are placed at

the corners of a square ABCD of side 5 cm, as

shown in Fig. 8.48. �nd the moment of inertia of

the system (i) about an axis coinciding with the

side BC and (ii) about an axis through A and

https://dl.doubtnut.com/l/_Tm5EWaVG3S5t
https://dl.doubtnut.com/l/_t3n9zkQ44H8y


perpendicular to the plane of the square. 

Watch Video Solution

16. The point masses of 0.3 kg, 0.2 kg and 0.1 kg are

placed at the corner of a right angles , as

shown in Fig. 8.49. �nd the moment of inertia of

the system (i) about an axis through A and

perpendicular to the plane of the diagram and (ii)

about an axis along BC.

h id l i

ΔABC

https://dl.doubtnut.com/l/_t3n9zkQ44H8y
https://dl.doubtnut.com/l/_jnNBAx3sifGX


Watch Video Solution

17. Three particles of masses 0.50 kg, 1.0 kg and 1.5

kg are placed at the corners of a right angle

triangle, as shown in �g. Locate the centre of mass

of the system. 

Watch Video Solution

18. 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

https://dl.doubtnut.com/l/_jnNBAx3sifGX
https://dl.doubtnut.com/l/_1qw3sjK2Wy7f
https://dl.doubtnut.com/l/_CjTy3TdbONPR


about the line AX perpendicular to AB in the plane

of ABC 

Watch Video Solution

https://dl.doubtnut.com/l/_CjTy3TdbONPR


19. Four particles each of mass m are kept at the

four corners of a square of edge a. Find the

moment of inertia of the system about an axis

perpendicular to the plane of the system and

passing through the centre of the square.

Watch Video Solution

20. What is the moment of inertia of a ring of mass

2kg and radius 50 cm about an axis passing

through its centre and perpendicular to its plane ?

Also �nd the moment of inertia about a parallel

axis through its edge.

https://dl.doubtnut.com/l/_ToypMYOVpvBx
https://dl.doubtnut.com/l/_s4fadmJGVffk


Watch Video Solution

21. Calculate the moment of inertia of uniform

circular disc of mass 500 g, radius 10 cm about :

diameter of the disc

Watch Video Solution

22. Calculate the moment of inertia of uniform

circular disc of mass 500 g, radius 10 cm about :

the axis tangent to the disc and parallel to its

diameter

https://dl.doubtnut.com/l/_s4fadmJGVffk
https://dl.doubtnut.com/l/_4UexQiHKB6U1
https://dl.doubtnut.com/l/_sCopotJJizi3


Watch Video Solution

23. Calculate the moment of inertia of uniform

circular disc of mass 500 g, radius 10 cm about :

the axis through the centre of the disc and

perpendicular to its plane

Watch Video Solution

24. 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.

10cm 5mm

8gcm− 3

https://dl.doubtnut.com/l/_sCopotJJizi3
https://dl.doubtnut.com/l/_pyknio3zBIqz
https://dl.doubtnut.com/l/_nyFrUy4BdUAb


Watch Video Solution

25. The radius of a sphere is 5 cm. Calculate the

radius of gyration about (i) its diameter and (ii)

about any tangent.

Watch Video Solution

26. The radius of a sphere is 5 cm. Calculate the

radius of gyration about any tangent.

Watch Video Solution

https://dl.doubtnut.com/l/_nyFrUy4BdUAb
https://dl.doubtnut.com/l/_I1HY0v0xSpCw
https://dl.doubtnut.com/l/_V35VIV4Ng87i
https://dl.doubtnut.com/l/_24uDKMfuyggy


27. Calculate the radius of gyration of a cylindrical

rod of mass M and length L about an axis of

rotation perpendicular to its length and passing

through its centre.

Watch Video Solution

28. Two masses of 3kg and 5kg are placed at 20 cm

and 70cm marks respectively on a light wooden

meter scale. The M.I. of the system about an axis

passign through 100cm mark and perpendicular to

https://dl.doubtnut.com/l/_24uDKMfuyggy
https://dl.doubtnut.com/l/_L93umOjw0DRi


the meter scale is 

Watch Video Solution

29. Calculate the moment of inertia of a rod of

mass 2 kg and length 0.5 m in each of the

following cases, as shown in Fig. 8.52. 

W t h Vid S l ti

https://dl.doubtnut.com/l/_L93umOjw0DRi
https://dl.doubtnut.com/l/_y9nWqhatdclw


Watch Video Solution

30. A body of mass 2 kg is revolving in a horizontal

circle of radius 2 m at the rate of 2 revolutions per

second. Determine (i) moment of inertia of the

body and (ii) the rotational kinetic energy of the

body.

Watch Video Solution

31. A body of mass 2 kg is revolving in a horizontal

circle of radius 2 m at the rate of 2 revolutions per

second. Determine (i) moment of inertia of the

https://dl.doubtnut.com/l/_y9nWqhatdclw
https://dl.doubtnut.com/l/_nPUMiJpNL7S4
https://dl.doubtnut.com/l/_c23BhK4UmAe4


body and (ii) the rotational kinetic energy of the

body.

Watch Video Solution

32. A �ywheel of mass 500 kg and diameter 1 m

makes 500 rpm. Assuming the mass to be

concentrated along the rim, calculate (i) angular

velocity (ii) moment of inertia and (ii) rotational

K.E. of the �ywheel.

Watch Video Solution

https://dl.doubtnut.com/l/_c23BhK4UmAe4
https://dl.doubtnut.com/l/_GxGJzsQokd17


33. A �ywheel of mass 500 kg and diameter 1 m

makes 500 rpm. Assuming the mass to be

concentrated along the rim, calculate (i) angular

velocity (ii) moment of inertia and (ii) rotational

K.E. of the �ywheel.

Watch Video Solution

34. A �ywheel of mass 500 kg and diameter 1 m

makes 500 rpm. Assuming the mass to be

concentrated along the rim, calculate (i) angular

velocity (ii) moment of inertia and (ii) rotational

K.E. of the �ywheel.

https://dl.doubtnut.com/l/_N7E23JkSsZC1
https://dl.doubtnut.com/l/_feOTlhbIDXzY


Watch Video Solution

35. A thin hollow cylinder open at both ends and

weighing  (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

36. A thin hollow cylinder open at both ends and

weighing  (i) slides with a speed of 5kg 5m/s

https://dl.doubtnut.com/l/_feOTlhbIDXzY
https://dl.doubtnut.com/l/_o18xLgRP3EM2
https://dl.doubtnut.com/l/_T8vHDtZGg6qH


without rotating and (ii) rolls with the same speed

without slipping. Compare the  of the cylinder

in the two cases.

Watch Video Solution

KE

37. 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/_T8vHDtZGg6qH
https://dl.doubtnut.com/l/_iDTmWkQcmPm3
https://dl.doubtnut.com/l/_p0FoPlvIukQy


38. 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

39. A disc of mass 1 kg and radius 10 cm is rotating

about its axis with an anuglar velocity of 2 rad/s.

The linear momentum of the disc,

Watch Video Solution

https://dl.doubtnut.com/l/_p0FoPlvIukQy
https://dl.doubtnut.com/l/_6mBFX4QAznYI


40. The moment of inertia of a body is .

Calculate the torque required to produce an

angular acceleration of  in the body.

Watch Video Solution

2.5kgm2

18rads− 2

41. A cylinder of length  and radius  is

rotating about its central axis at an angular speed

of . What tangential force will stop the

cylinder at a unifrom rate is  ? Given moment of

20cm 10cm

100rad/s

10s

https://dl.doubtnut.com/l/_6mBFX4QAznYI
https://dl.doubtnut.com/l/_ghIedkl6FrtV
https://dl.doubtnut.com/l/_MbABWGAg8jRs


inertia of the cylinder about its axis of rotation is

.

Watch Video Solution

0.8kgm2

42. A �ywheel of moment of inertia  is

rotating at a speed of 120 rotations per minute.

Find the constant breaking torque required to

stop the wheel in 5 rotations.

Watch Video Solution

107gcm2

https://dl.doubtnut.com/l/_MbABWGAg8jRs
https://dl.doubtnut.com/l/_cUrMHJh4AFI2


43. If a constant torque of 500 Nm turns a wheel of

moment of inertia  about an axis through

its centre, �nd the gain in angular velocity in 2s.

Watch Video Solution

100kgm2

44. A sphere of mass 2 kg and radius 5 cm is

rotating at the rate of 300 rpm. Calculate the

torque required to stop it in 6.28 it in 6.28

revolution. Moment of inertia of the sphere about

any diameter 

Watch Video Solution

= MR22

5

https://dl.doubtnut.com/l/_6BFulQalCx3z
https://dl.doubtnut.com/l/_yKOkiV0HfcxQ


45. A body of mass 1.0 kg is rotating on a circular

path of diameter 2.0 m at the rate of 10 rotations

in 31.4 s. angular momentum of the body is?

Watch Video Solution

46. A circular disc of mass 2 kg and radius 0.1 m is

rotating at an angular speed of 2 rad/s, about an

axis passing through its centre and perpendicular

to its plane. What is its rotational kinetic energy?

Watch Video Solution

https://dl.doubtnut.com/l/_yKOkiV0HfcxQ
https://dl.doubtnut.com/l/_P3AecjGGMUtc
https://dl.doubtnut.com/l/_skBMiMqwL41b


47. A wheel, initially at rest, rotates for  under

angular acceleration of . Find (i) angular

velocity acquired in . 

(ii) angular displacement in . 

(ii) torque acting on the wheel if its moment of

inertia is .

Watch Video Solution

2s

3rads− 2

2s

2s

12kgm2

48. A wheel, initially at rest, rotates for  under

angular acceleration of . Find (i) angular

velocity acquired in . 

(ii) angular displacement in . 

2s

3rads− 2

2s

2s

https://dl.doubtnut.com/l/_UW8TVYKePQmf
https://dl.doubtnut.com/l/_gwvhl0LI1HLZ


(ii) torque acting on the wheel if its moment of

inertia is .

Watch Video Solution

12kgm2

49. A wheel, initially at rest, rotates for  under

angular acceleration of . Find (i) angular

velocity acquired in . 

(ii) angular displacement in . 

(ii) torque acting on the wheel if its moment of

inertia is .

Watch Video Solution

2s

3rads− 2

2s

2s

12kgm2

https://dl.doubtnut.com/l/_gwvhl0LI1HLZ
https://dl.doubtnut.com/l/_gYNi6XA0bLnq
https://dl.doubtnut.com/l/_eMdOtGT13sNL


50. An ice skater spins with arms outstretched at

1.9 rps. Her moment of inertia at this instant is 1.33

kg . She pulls in her arms to increase her rate of

spin. If the moment of inertia is 0.48 kg  after

she pulls in her arms, what is her new rate of

rotation ?

Watch Video Solution

m2

m2

51. If 2 kg mass is rotating on a circular path of

radius 0.8 m with angular velocity of 44 rad/sec. If

radius of the parth becomes 1 m, then what will be

the value of angular velocity?

https://dl.doubtnut.com/l/_eMdOtGT13sNL
https://dl.doubtnut.com/l/_PcEFwE5no9HT


Watch Video Solution

52. A ball tied to a string takes us to complete

revolution along a horizontal circle. If, by pulling

the cord, the radius of the circle is reduceed to

half of the previous value, then how much time the

ball will take in one revolution?

Watch Video Solution

53. The sun rotates round itself once in 27 days.

What will be period of revolution if the sun were

https://dl.doubtnut.com/l/_PcEFwE5no9HT
https://dl.doubtnut.com/l/_wXQhoOSgaqbW
https://dl.doubtnut.com/l/_2ZDKTwzsqvfh


to expand to twice its present radius? Assume the

sun to be a sphere of uniform density.

Watch Video Solution

54. If the earth suddenly contracts by one-fourth

of its present radius, by how much would the day

be shortened?

Watch Video Solution

55. Prove that for an earth satellite, the ratio of its

velocity at apogee (when farthest from the earth)

https://dl.doubtnut.com/l/_2ZDKTwzsqvfh
https://dl.doubtnut.com/l/_8V7RcbG64lpg
https://dl.doubtnut.com/l/_atLaCbITa9ro


to its velocity at perigee (when nearest to the

earth) is the inverse ratio of its distances from

apogee and perigee.

Watch Video Solution

56. 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/_atLaCbITa9ro
https://dl.doubtnut.com/l/_jzU7lFWPRTDv


57. The separation between C and O atoms in CO is

1.2 A. The distance of carbon atom from the centre

of mass is

A. 

B. 

C. 

D. 

Watch Video Solution

0.3
∘
A

0.7
∘
A

0.5
∘
A

0.9
∘
A

https://dl.doubtnut.com/l/_jzU7lFWPRTDv
https://dl.doubtnut.com/l/_WcjcseHQjCn7
https://dl.doubtnut.com/l/_Dx7I2V4DLEWh


58. Three masses of 2 kg, 4 kg and 4 kg are placed

at the three points (1, 0, 0), (1, 1, 0) and (0, 1, 0)

respectively. The position vector of its centre of

massis

A. 

B. 

C. 

D. 

Watch Video Solution

î + ĵ
3

5
4
5

(3 î + ĵ)

gati + ĵ
2

5
4
5

î + ĵ
1

5

3

5

https://dl.doubtnut.com/l/_Dx7I2V4DLEWh


59. Four particles of mass 2 kg, 3kg, 4 kg and 8 kg

are situated at the comers of a square of side

length 2 m. The centre of mass may be given as

A. 

B. 

C. 

D. 

Watch Video Solution

( , )
30

18

28

18

[Math Processing Error]

( , )
14
17

24
17

( , )
34
18

34
18

https://dl.doubtnut.com/l/_VMa7Qf3CpnFk


60. The centre of mass of a solid cone along the

line form the center of the base to the vertex is at

A. one-fourth of the height

B. one-third of the height

C. one-�fth of the height

D. ) none of the above

Watch Video Solution

https://dl.doubtnut.com/l/_hrP7mr17VluJ


61. The reduce mass of two particles having masses

m and 2 m is

A. 2 m

B. 3 m

C. 2m/3

D. ml2

Watch Video Solution

https://dl.doubtnut.com/l/_lIOCZz2ghWrT


62. Consider a sytem of two particles having

masses  and . If the particle of mass  is

pushed towards the centre of mass of particles

through a distance , by what distance would the

particle of mass  move so as to keep the mass

centre of particles at the original position?

A. 

B. 

C. d

D. 

h id l i

m1 m2 m1

d

m2

d
m1

m1 + m2

d
m1

m2

d
m2

m1

https://dl.doubtnut.com/l/_mgMhhKv8hBaA


Watch Video Solution

63. Two bodies of masses 2 kg and 4 kg are moving

with velocities 2 m/s and 10 m/s respectively along

same direction. Then the velocity of their centre of

mass will be

A. 

B. 

C. 

D. 

Watch Video Solution

5.3m/s

7.3m/s

6.4m/s

8.1m/s

https://dl.doubtnut.com/l/_mgMhhKv8hBaA
https://dl.doubtnut.com/l/_BdvLhCCi4krq


64. In a bicycle the radius of rear wheel is twice the

radius of front wheel. If  and  are the speeds

of top most points of front and rear wheels

respectively, then :

A. 

B. 

C. 

D. 

Answer: 

W h Vid S l i

vF vr

vr = 2vf

vf = 2vr

vf = 2vr

vf = vr

vf > vr

https://dl.doubtnut.com/l/_BdvLhCCi4krq
https://dl.doubtnut.com/l/_O8dKOmHWwItb


Watch Video Solution

65. Two particles  and  initially at rest, move

towards each other by mutual force of attraction.

At the instant when the speed of  is  and the

speed of  is , the speed of the centre of mass

of the system is

A. 3v

B. 2v

C. 1.5v

D. zero

A B

A n

B 3n

https://dl.doubtnut.com/l/_O8dKOmHWwItb
https://dl.doubtnut.com/l/_IhTibEk66Ep2


Watch Video Solution

66. 2 bodies of di�erent masses of 2 kg and 4 kg

are moving with velocities  and 10 m//s

towards each other due to mutual gravitational

attraction. What is the velocity of their centre of

mass?

A. 

B. 

C. 

D. zero

20m/s

5m/s

6m/s

8m/s

https://dl.doubtnut.com/l/_IhTibEk66Ep2
https://dl.doubtnut.com/l/_0VJ52B9YMkHm


Watch Video Solution

67. Two racing cars of masses  and  are

moving in circles of radii  and  respectively. If

their speeds are such that each makes a complete

circle in the same time, then the ratio of the

angular speeds of the �rst to the second car is

A. 

B. 

C. 

m 4m

r 2r

1: 1

r1 : r2

m1 :m2

https://dl.doubtnut.com/l/_0VJ52B9YMkHm
https://dl.doubtnut.com/l/_o6piI1SKcKAR


D. 

Watch Video Solution

m1m2 : r1r2

68. Two wheels having radii in the ratio  are

connected by a common belt. If the smaller wheel

is accelerated from rest at a rate  for 10 s,

�nd the angular velocity of bigger wheel

A. 

B. 

C. 

1: 3

1.5rads2

5rads− 1

15rads− 1

45rads− 1

https://dl.doubtnut.com/l/_o6piI1SKcKAR
https://dl.doubtnut.com/l/_xMQ9ygRv7wbb


D. none of these

Watch Video Solution

69. A disc, initially at rest, starts rotating about its

own axis/ with a constant angular acceleration of

0*2 rad/s2. The time taken by the disc to rotate by

10 rad (in seconds) is

A. 7.07

B. 10

C. 14.14

https://dl.doubtnut.com/l/_xMQ9ygRv7wbb
https://dl.doubtnut.com/l/_dfhgKXsRIbul


D. 100

Watch Video Solution

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

diameter of its wheels is . If the wheels are

stopped in  rotations by applying brakes,

calcualte the angular retardation produced by the

brakes.

A. 

B. 

72km/h

0.5m

20

−25.5rad/s2

−33.5rad/s2

https://dl.doubtnut.com/l/_dfhgKXsRIbul
https://dl.doubtnut.com/l/_Jfb0K89DFkzi


C. 2

D. 

Watch Video Solution

−29.5rad/s

−45.5rad/s2

71. The motor of an engine is rotating about its

axis with an angular velcoity of  . It

comes to rest in 15 s, after being switched o�.

Assuming constant angualar decelearation . What

are the numbers of revolutions made by it befor

coming to rest ?

100rev
− 1

min

https://dl.doubtnut.com/l/_Jfb0K89DFkzi
https://dl.doubtnut.com/l/_kCQA6Ff5WCP3


A. 12.5

B. 40

C. 32.6

D. 15.6

Watch Video Solution

72. Angular acceleration  of a body is given by the

relation . If initial angular velocity

of the body is , then its velocity at time t will be

A. (o0 + at4 -bt3

α

a = 4at3 − 3bt2

ω0

https://dl.doubtnut.com/l/_kCQA6Ff5WCP3
https://dl.doubtnut.com/l/_Q1qZFtYU0h26


B. od0 + 4at4 -4bt3

C. coQ +12«f2 -6bt

D. ft)Q -at 4 + bt3

Watch Video Solution

73. The front wheel on an ancient bicycle has

radius 0.5 m. It moves with angular velocity given

by the function , where t is in

seconds. About how far does the bicycle move

between t =2 and t =3 seconds ?

ω(t) = 2 + 4t2

https://dl.doubtnut.com/l/_Q1qZFtYU0h26
https://dl.doubtnut.com/l/_B3YrvPLcB586


A. 36 m

B. 27 m

C. 21 m

D. 14 m

Watch Video Solution

74. A ring of radius  is �rst rotated with an

angular velocity  and then carefully placed on a

rough horizontal surface. The coe�cient of friction

R

ω

https://dl.doubtnut.com/l/_B3YrvPLcB586
https://dl.doubtnut.com/l/_5dnd2XY9EkqA


between the surface and the ring is . Time after

which its angular speed is reduced to half is

A. 

B. 

C. 

D. 

Watch Video Solution

μ

2ωR

μg

ω0R

2μg

ω0μR

2g

ω0g

2μR

75. Which one is a vector quantity?

https://dl.doubtnut.com/l/_5dnd2XY9EkqA
https://dl.doubtnut.com/l/_tqMavQ7pqFmA


A. energy

B. torque

C. both of these

D. none of these

Watch Video Solution

76. If force vector is along X-axis and radius vector

is along Y-axis then the direction of torque is

A. →r ×
→
F

https://dl.doubtnut.com/l/_tqMavQ7pqFmA
https://dl.doubtnut.com/l/_8EVHvOE16ZaO


B. 

C. 

D. none of these

Watch Video Solution

→
r .

→
F

∣
∣
→
r ∣

∣
∣
∣
∣

→
F

∣
∣
∣

77. Find the torque of a force

 acting at the point 

A. 

B. 

→
F = − 3 î + ĵ + 5k̂

→
r = 7 î + 3ĵ + k̂

14 î − 38ĵ + 16k̂

4 î + 4ĵ + 6k̂

https://dl.doubtnut.com/l/_8EVHvOE16ZaO
https://dl.doubtnut.com/l/_R0Ypd20tEGfE


C. 

D. 

Watch Video Solution

−14 î + 38ĵ − 16k̂

21 î + 3ĵ + 5k̂

78. If force acts on a body, whose line of action

does not pass through its centre of gravity, then

the body will experience

A. angular acceleration

B. linear acceleration

C. angular acceleration and linear acceleration

https://dl.doubtnut.com/l/_R0Ypd20tEGfE
https://dl.doubtnut.com/l/_mGJaGlVx5Xi0


D. none of these

Watch Video Solution

79. Can the couple acting on a rigid body produce

translatory motion ?

A. purely rotational motion

B. purely linear motion

C. purely rotational motion and linear motion

D. neither nor

https://dl.doubtnut.com/l/_mGJaGlVx5Xi0
https://dl.doubtnut.com/l/_4BpdkN5aLfPw


Watch Video Solution

80. In order to balance a see-saw of total length

10.0m, two kids weighing 20 kg and 40 kg are

sitting at an end and at a distance x from the

fulcrum at the centre, respectively The value x (in

cm) is

A. 125

B. 250

C. 450

D. 350

https://dl.doubtnut.com/l/_4BpdkN5aLfPw
https://dl.doubtnut.com/l/_sdtN8Q2NqyMI


Watch Video Solution

81. a uniform beam, of length L and mass m = 1.8

kg, is at rest on two scales. A uniform block, with

mass M = 2.7 kg, is at rest on the beam, with its

center a distance  from the beam's left end.

What do the scales read?

A. 16 N

B. 27 N

C. 29 N

L/4

https://dl.doubtnut.com/l/_sdtN8Q2NqyMI
https://dl.doubtnut.com/l/_hupe9KEJmMje


D. 45 N

Watch Video Solution

82. An automobile engine develops 100 kW when

rotating at a speed of . What

torque does it deliver ?

A. 350 Nm

B. 531Nm

C. 440Nm

D. 628 Nm

1800rev/ min

https://dl.doubtnut.com/l/_hupe9KEJmMje
https://dl.doubtnut.com/l/_azqoK51NfTV6


Watch Video Solution

83. Angular momentum is

A. moment of momentum

B. product of mass and angular velocity

C. product of M.I. and velocity

D. moment of angular motion

Watch Video Solution

https://dl.doubtnut.com/l/_azqoK51NfTV6
https://dl.doubtnut.com/l/_FljisQPwo5DV
https://dl.doubtnut.com/l/_uXvvnbRe57gS


84. Which is a vector quantity

A. angular momentum

B. work

C. potential energy

D. electric current

Watch Video Solution

85. Dimensions of angular momentum are

https://dl.doubtnut.com/l/_uXvvnbRe57gS
https://dl.doubtnut.com/l/_Re9m4BhD8pPA


A. 

B. 

C. 

D. 

Watch Video Solution

[MLT − 2]

[ML2T − 1]

[ML2T − 2]

[ML2T ]

86. Joule-second is the unit of

A. momentum

B. angular momentum

https://dl.doubtnut.com/l/_Re9m4BhD8pPA
https://dl.doubtnut.com/l/_bHlfAghkKN8P


C. work

D. pressure

Watch Video Solution

87. Under a constant torque, the angular

momentum of a body changes from A to 4 A in 4

sec The torque on the body will be

A. 

B. 

C. 

A
3

4

A
1

4

A
4
3

https://dl.doubtnut.com/l/_bHlfAghkKN8P
https://dl.doubtnut.com/l/_wv0Am4AveVKz


D. 4A

Watch Video Solution

88. A particle of mass  is rotating in a plane in

circular path of radius . Its angular momentum is

. The centripetal force acting on the particle is

A. 

B. 

C. 

D. 

m

r

L

L2 /mr

Lm/r

L2 /m3

L2 /mr

https://dl.doubtnut.com/l/_wv0Am4AveVKz
https://dl.doubtnut.com/l/_ktVlzIcyqB1U


Watch Video Solution

89. A stationary uniform rod of mass 'm', length 'l'

leans against a smooth vertical wall making an

angle  with horizontal �oor. Find the normal force

& frictional force that is exerted by the �oor on

θ

https://dl.doubtnut.com/l/_ktVlzIcyqB1U
https://dl.doubtnut.com/l/_VCwd1LnK3bNF


the rod ? 

A. 

B. 

C. 

D. 

FN (L/2)

FN . L cos θ

FN l sin θ

FN (L/2)cos θ

https://dl.doubtnut.com/l/_VCwd1LnK3bNF


Watch Video Solution

90. The torque  on a body about a given point is

found to be equal to  where  is a

constant vector and  is the angular momentum

of the body about the point. From this its follows

that -

A.  is perpendicular to  at all instants of

time

B. the component of  in the direction of 

does not change with time

→
τ

→
A ×

→
L

→
A

→
L

d
→
L

→
L

→
L

→
A

https://dl.doubtnut.com/l/_VCwd1LnK3bNF
https://dl.doubtnut.com/l/_jSSelL4JZtW3


C. the magnitude of L does not change with

time

D. all the above

Watch Video Solution

91. If a particle of mass  is moving with constant

velocity  parallel to -axis in  plane as

shown in �g. Its angular moment with respect to

origin at any time  will be

A. 

m

v x x − y

t

−mvbk̂

https://dl.doubtnut.com/l/_jSSelL4JZtW3
https://dl.doubtnut.com/l/_2a5bU2BPfuQ0


B. zero

C. 

D. 

Watch Video Solution

k̂
mvb

2

mvb cos θk̂

92. Analogue of mass in rotational motion is.

A. moment of inertia

B. angular momentum

C. gyration

https://dl.doubtnut.com/l/_2a5bU2BPfuQ0
https://dl.doubtnut.com/l/_ZP16eXkBqjne


D. none of the above

Watch Video Solution

93. Moment of inertia of body depends upon

A. axis of rotation

B. torque applied

C. angular speed

D. angular momentum

W t h Vid S l ti

https://dl.doubtnut.com/l/_ZP16eXkBqjne
https://dl.doubtnut.com/l/_hXhtoHzhENnR


Watch Video Solution

94. Moment of inertia of a body does not depend

on

A. mass of object

B. mass distribution

C. angular velocity

D. axis of rotation

Watch Video Solution

https://dl.doubtnut.com/l/_hXhtoHzhENnR
https://dl.doubtnut.com/l/_JEdIfulBVf7x
https://dl.doubtnut.com/l/_475E716VSnie


95. One circular ring and one circular disc, both are

having the same mass and radius. The ratio of

their moments of inertia about the axes passing

through their centres and perpendicular to their

planes, will be

A. 

B. 

C. 

D. 

Watch Video Solution

1: 1

2: 1

1: 2

4: 1

https://dl.doubtnut.com/l/_475E716VSnie
https://dl.doubtnut.com/l/_0qwwK9psqlO2


96. Moment of inertia of a thin circular plate of

mass , radius  about an axis passing through

its diameter is . The moment of inertia of a

circular ring of mass , radius  about an axis

perpendicular to its plane and passing through its

centre is

A. 

B. 

C. 

D. 

W t h Vid S l ti

M R

I

M R

1: n2

1: n

1: 2n

n2 : 1

https://dl.doubtnut.com/l/_0qwwK9psqlO2


Watch Video Solution

97. Two rings of radius R and nR made of same

material have the ratio of moment of inertia about

an axis passing through center is . The value of

n is

A. 2

B. 

C. 4

D. 

Watch Video Solution

1: 8

2√2

1

2

https://dl.doubtnut.com/l/_0qwwK9psqlO2
https://dl.doubtnut.com/l/_eDdkOw5s97IT


98. The moment of inertia of a thin circular disc of

mass M and radius R about any diameter is

A. 

B. 

C. 

D. 

Watch Video Solution

MR2

4

MR2

MR2

2

2MR2

https://dl.doubtnut.com/l/_eDdkOw5s97IT
https://dl.doubtnut.com/l/_EynJcCFCXV4N


99. Moment of inertia of a thin circular plate of

mass , radius  about an axis passing through

its diameter is . The moment of inertia of a

circular ring of mass , radius  about an axis

perpendicular to its plane and passing through its

centre is

A. 

B. 2I

C. 

D. 4l

h id l i

M R

I

M R

I /2

I /4

https://dl.doubtnut.com/l/_DcE0KLgIpeId


Watch Video Solution

100. The moment of inertia of a circular loop of

radius R, at a distance of  around a rotating

axis parallel to horizontal diameter of loop is

A. 

B. 

C. 

D. 

Watch Video Solution

R/2

MR2

MR21

2

2MR2

MR23

4

https://dl.doubtnut.com/l/_DcE0KLgIpeId
https://dl.doubtnut.com/l/_QaFHqwxhGe65


101. The moment of inertia of a ring about one of

its diameters is I.What willbe its moment of inertia

about a tangent parallel to the diameter ?

A. 4I

B. 2I

C. 

D. 3I

Watch Video Solution

I
3

2

https://dl.doubtnut.com/l/_qk795lHsyqPV


102. Moment of inertia of a ring of mass M and

radius R about an axis passing through the centre

and perpendicular to the plane is I. What is the

moment of inertia about its diameter ?

A. I

B. 

C. 

D. 

Watch Video Solution

I /2

I /√2

I + MR2

https://dl.doubtnut.com/l/_yPgLdN1kTZOj
https://dl.doubtnut.com/l/_XBEajtvipMjg


103. A solid sphere and a hollow sphere are

identical in mass and radius. The ratio of their

moment of inertia about diameter is :

A. solid sphere

B. solid cylinder

C. solid sphere and solid cylinder

D. equal both

Watch Video Solution

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


104. Moment of inertia of a disc about an axis

which is tangent and parallel to its plane is I . Then

the moment of inertia of disc about a tangent, but

perpendicular to its plane will be

A. 

B. 

C. 

D. 

Watch Video Solution

I
6

5

I
3

4

I
3

2

I
5

4

https://dl.doubtnut.com/l/_UtAASNvrihC2
https://dl.doubtnut.com/l/_7V8tcldsceT8


105. A sphere of mass 10 kg and radius 0.5 m

rotates about a tangent. The moment of inertia of

the solid sphere about tangent is

A. 

B. 

C. 

D. 

Watch Video Solution

5kgm2

2.7kgm2

3.5kgm2

4.5kgm2

https://dl.doubtnut.com/l/_7V8tcldsceT8


106. From a circular disc of radius R and 9M , a

small disc of mass M and radius  is removed

concentrically .The moment of inertia of the

remaining disc about and axis perpendicular to

the plane of the disc and passing through its

centre is

A. 

B. 

C. 

D. 

h id l i

R

3

MR240

9

MR2

4MR2

MR24

9

https://dl.doubtnut.com/l/_H4WvhyUZYezx


Watch Video Solution

107. Let  be the moments of inertia of

two bodies of identical geometrical shapek, the

�rst made of aluminium and the second of iron.

A. 

B. 

C. 

D. 

Watch Video Solution

I1 and I2

I1 > I2

I1 = I2

4MR2

MR24

9

https://dl.doubtnut.com/l/_H4WvhyUZYezx
https://dl.doubtnut.com/l/_1NkrOTUI88dj


108. Two identical concentric rings each of mass m

and radius R are placed perpendicularly. What is

the moment of inertia of the system about the axis

of one of the rings ?

A. 

B. 

C. 

D. 

Watch Video Solution

MR21

2

MR2

MR23

2

2MR2

https://dl.doubtnut.com/l/_hbQ7IIxMFgR1
https://dl.doubtnut.com/l/_4QvDcjlaSe62


109. Find the ratio of the radii of gyration of a

circular disc and a circular ring of the same radii

about a tangential axis in their planes.

A. 

B. 

C. 

D. 

Watch Video Solution

1: 2

√5: √6

2: 3

2: 1

https://dl.doubtnut.com/l/_4QvDcjlaSe62


110. The radius of gyration of a disc of mass 100 g

and radius 5 cm about an axis passing through its

centre of gravity and perpendicular to the plane is

A. 1.52 cm

B. 3.54 cm

C. 2.51 cm

D. 6.54 cm

Watch Video Solution

https://dl.doubtnut.com/l/_HptFur0LPnho


111. A �ywheel is attached to an engine to

A. increase its speed

B. decrease its speed

C. help in overcoming the dead point

D. decrease its energy

Watch Video Solution

112. The angular momentum of a body with mass

(m) moment of inertia  and angular velocity (I)

https://dl.doubtnut.com/l/_kZLfNqHkUxCT
https://dl.doubtnut.com/l/_ERzhU5PwLdTt


 is equal to

A. 

B. 

C. 

D. none of these

Watch Video Solution

(ω)  rad/s

I

ω

Iω2

Iω

113. Moment of inertia of a body is 1 kg m2. If the

body makes 2 revolutions per second, when its

angular momentum is

https://dl.doubtnut.com/l/_ERzhU5PwLdTt
https://dl.doubtnut.com/l/_9ZTCv2iQzRKb


A. 

B. 

C. 

D. 

Watch Video Solution

2πJs

4πJs

π/2Js

πJs

114. A constant torque of  id exterted

on a pivoted wheel. If the angular acceleration of

the wheel is , then the moment of

inertia will be.

31.4N − m

4πrad/s2

https://dl.doubtnut.com/l/_9ZTCv2iQzRKb
https://dl.doubtnut.com/l/_ixWxpd7LXVWK


A. 

B. 

C. 

D. 

Watch Video Solution

2.5kgm2

4.5kgm2

3.5kgm2

5.5kgm2

115. A particle performs uniform circular motion

with an angular momentum L.If the frequency of

particle's motion is doubled and its kinetic energy

halved,the angular momentum becomes

https://dl.doubtnut.com/l/_ixWxpd7LXVWK
https://dl.doubtnut.com/l/_vj1YsQU3f4aS


A. 2L

B. 4L

C. 

D. 

Watch Video Solution

L

2

L

4

116. Two bodies have their moments of inertia 

and  respectively about their axis of rotation. If

their kinetic energies of rotation are equal, their

angular momenta will be in the ratio.

I

2I

https://dl.doubtnut.com/l/_vj1YsQU3f4aS
https://dl.doubtnut.com/l/_eQHj27uSU8R6


A. 

B. 

C. 

D. 

Watch Video Solution

1: 2

√: 1

2: 1

1: √2

117. The angular momentum of a system of

particles is conserved

A. when no external force acts upon the system

https://dl.doubtnut.com/l/_eQHj27uSU8R6
https://dl.doubtnut.com/l/_UfaF5O5cFT34


B. when no external torque acts upon the

system

C. when no external impulse acts upon the

system

D. when axis of rotation remains same

Watch Video Solution

118. The motion of planets in the solar system is an

exmaple of the conservation of

https://dl.doubtnut.com/l/_UfaF5O5cFT34
https://dl.doubtnut.com/l/_qqerDdwMXCu7


A. conservation of kinetic energy

B. conservation of linear momentum

C. conservation of angular momentum

D. none of the above

Watch Video Solution

119. A diver in a swimming pool bends his head

before diving, because it

A. increases his linear velocity

https://dl.doubtnut.com/l/_qqerDdwMXCu7
https://dl.doubtnut.com/l/_YlOYtIk2pLE5


B. decreases his angular velocity

C. increases his moment of inertia

D. decreases his moment of inertia

Watch Video Solution

120. If a person standing on a rotating disc

stretches out his hands, the angular speed will

A. increase

B. decrease

https://dl.doubtnut.com/l/_YlOYtIk2pLE5
https://dl.doubtnut.com/l/_Rn8d5KmtwOZR


C. remain same

D. none of these

Watch Video Solution

121. A dancer is rotating on smooth horizontal

�oor with an angular momentum L The dancer

folds her hands so that her moment of inertia

decreases by 25%. The new angular momentum is

A. 

B. 

3L
4

L

4

https://dl.doubtnut.com/l/_Rn8d5KmtwOZR
https://dl.doubtnut.com/l/_I4DS7qAwpq8b


C. 

D. L

Watch Video Solution

L

2

122. A round disc of moment of inertia  about its

axis perpendicular to its plane and passing

through its centre is placed over another disc of

moment of inertia  rotating with an angular

velocity  about the same axis. The �nal angular

velocity of the combination of discs is.

I2

I1

ω

https://dl.doubtnut.com/l/_I4DS7qAwpq8b
https://dl.doubtnut.com/l/_rwJsBbZXI1EC


A. 

B. 

C. 

D. 

Watch Video Solution

I2ω

h + h

ω

I1ω

I1 + I2

(I1 + I2)ω

I1

123. A uniform disc of mass M and radius R is

rotating in a horizontal plane about an axis

perpendicular to its plane with an angular velocity

. Another disc of mass M/3 and radius R/2 isω

https://dl.doubtnut.com/l/_rwJsBbZXI1EC
https://dl.doubtnut.com/l/_EDJ6tUsxoTK8


placed gently on the �rst disc coaxial. Then �nal

angular velocity of the system is

A. 

B. 

C. 

D. 

Watch Video Solution

ω

5

2ω

5

3ω

2

2ω

3

124. A thin circular ring of mass  and radius  is

rotating about its axis with a constant angular

m R

https://dl.doubtnut.com/l/_EDJ6tUsxoTK8
https://dl.doubtnut.com/l/_K0ZxyTm6JIzA


velocity . Two objects each of mass  are

attached gently to the opposite ends of a

diameter of the ring. The ring now rotates with an

angular velocity 

A. 

B. 

C. 

D. 

Watch Video Solution

ω M

ω' =

2ωM

(M − 2m)

(M − 2m)(M)

ωM

(M + 2m)

2ωM

M − 2m

https://dl.doubtnut.com/l/_K0ZxyTm6JIzA


125. A loop of mass M and radius R is rolling on a

smooth horizontal surface with speed 'v'. It's total

kinetic energy is

A. 

B. 

C. 

D. 

Watch Video Solution

mv2

mv23

4

mv21

4

mv21

4

https://dl.doubtnut.com/l/_C16TpWusdlUc


126. A sphere of moment of inertia 'I' and mass 'm'

rolls down on an inclined plane without slipping

its K.E. of rolling is

A. 

B. 

C. 

D. 

Watch Video Solution

Iω21

2

mv21

2

Iω + mv

2

+ mv2I

ω

1

2

https://dl.doubtnut.com/l/_D2ORF38TxHfc


127. A disc is rolling without slipping. The ratio of

its rotational kinetic energy and translational

kinetic energy would be -

A. 

B. 

C. 1

D. 

Watch Video Solution

2

7

2

5

1

2

https://dl.doubtnut.com/l/_2kygD6O8dKVq


128. A solid sphere is rolling without slipping on a

horizontal plane. The ratio of its rotational kinetic

energy and translational kinetic energy is

A. 

B. 

C. 

D. 

Watch Video Solution

mv27
10

mv23

4

mv21

2

mv2
1

4

https://dl.doubtnut.com/l/_a01feyBYQ4ET


129. A disc is rolling on the inclined plane. What is

the ratio of its rotational KE to the total KE ?

A. 

B. 

C. 

D. 

Watch Video Solution

1: 3

3: 1

1: 2

2: 1

https://dl.doubtnut.com/l/_NzYGkmrs6jBf


130. A disc of mass 4.8 kg and radius 1 m is rolling

on a horizontal surface without sliding with

angular velocity of 600 rotations/min. What is the

total kinetic energy of the disc ?

A. 360J

B. 

C. 

D. 

Watch Video Solution

1440π2J

4000π2J

600π2J

https://dl.doubtnut.com/l/_NmJ32OZXtIL6
https://dl.doubtnut.com/l/_EwwUB8avgWRq


131. A liquid is kept in a cylindrical jar, which is

rotated about the cylindrical axis. The liquid rises

at its sides. The radius of the jar is  and speed of

rotation is  the di�erence in height at the centre

and the sides of the jar is

A. 

B. 

C. 

D. 

Watch Video Solution

r

ω

r2ω2

g

r2g2

r2ω2

g

r2gg

g

r2g2

2g

r2ω2

https://dl.doubtnut.com/l/_EwwUB8avgWRq


132. A sphere rolls down an inclined plane of

inclination . What is the acceleration as the

sphere reaches bottom ?

A. 

B. 

C. 

D. 

Watch Video Solution

θ

g sin θ
5

7

g sin θ
3

5

g sin θ
2

7

g sin θ
2

5

https://dl.doubtnut.com/l/_EwwUB8avgWRq
https://dl.doubtnut.com/l/_OeRnDDNAak6h
https://dl.doubtnut.com/l/_Jd3JK335aE1e


133. An inclined plane makes an angle 30° with the

horizontal. A solid sphere rolling down this

inclined plane from rest without slipping has a

linear acceleration equal to

A. 

B. 

C. 

D. 

Watch Video Solution

58

14

2g

3

g

3

5
g

7

https://dl.doubtnut.com/l/_Jd3JK335aE1e


134. The acceleration of a solid cylinder rolling

down an smooth inclined plane of inclination 30°

is

A. 

B. 

C. 

D. 

Watch Video Solution

g/2

2g/2

g/3

g/4

https://dl.doubtnut.com/l/_rXpOUz9ScTKw


135. A cylinder is rolling down on a inclined plane

of inclination . What is iths acceleration?

A. 

B. 

C. 

D. none of these

Watch Video Solution

60∘

g/√3

g√3

√ g
2

3

https://dl.doubtnut.com/l/_o7LSauRvmYXx


136. A solid cylinder is rolling without slipping on a

plane having inclination  and the coe�cient of

static friction . The relation between  and  is

A. 

B. 

C. 

D. none of these

Watch Video Solution

θ

μs θ μs

tan θ > 3μs

tan θ ≥ 3μs

tan θ < 3μ2
s

https://dl.doubtnut.com/l/_a2JDbNJMdgk1


137. During rolling without slipping, what is the

velocity of the point in contact with the surface.

A. 

B. 

C. 

D. zero

Watch Video Solution

ωr

> ωr

< ωr

https://dl.doubtnut.com/l/_IuaQK22CNdMG


138. 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. zero

B. 

C. 

D. 

Watch Video Solution

v0

v0

√2v0

2v0

https://dl.doubtnut.com/l/_oMlfNK2mUR3b
https://dl.doubtnut.com/l/_pbIGUQ2HoxtX


139. If a body moves through a distance greater

than  in one full rotation. Then,

A. 

B. 

C. 

D. 

Watch Video Solution

2πR

vcm > Rω

vcm < Rω

vcm ≥ = Rω

vcm ≤ = Rω

https://dl.doubtnut.com/l/_pbIGUQ2HoxtX


140. Centre of mass of a body is a point where its

whole ______ acts whereasits centre of gravity is a

point where its whole ________ acts

Watch Video Solution

141. The position vector of the centre of mass of a

system of particles is the _________ of the position

vectors of the particles, each particle making a

contribution proportional to its _________

Watch Video Solution

https://dl.doubtnut.com/l/_hEJACMMQ8XDN
https://dl.doubtnut.com/l/_E47FBDX0BsGK
https://dl.doubtnut.com/l/_lxdo4RJnR59F


142. Two particles of masses  move

with velocities  towards eachother on a

smooth horizontal surface. What is the velocity of

their centre of mass ?

Watch Video Solution

m1 and m2

υ1 and υ2

143. Locate the centre of mass of uniform

triangular lamina and a uniform cone.

Watch Video Solution

https://dl.doubtnut.com/l/_lxdo4RJnR59F
https://dl.doubtnut.com/l/_rsyI4shuIy9Q


144. Show that the centre of mass of uniform rod

of mass M and length L lies at the middle point of

the rod.

Watch Video Solution

145. Show that the centre of mass of uniform rod

of mass M and length L lies at the middle point of

the rod.

Watch Video Solution

https://dl.doubtnut.com/l/_eQEQySyYLobd
https://dl.doubtnut.com/l/_ddJKM90IUc4H


146. Total linear momentum of a system of

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

velocity of ……… .

Watch Video Solution

147. Study of moving bodies under the action of

forces _______

Watch Video Solution

https://dl.doubtnut.com/l/_sXxsjgrIWR8V
https://dl.doubtnut.com/l/_PFEbrPYGqduX


148. Name the rotational analogue of force. What

are its units ?

Watch Video Solution

149. The dimensional formula of torque is

Watch Video Solution

150. Square of the resultant of two forces of equal

magnitude is equal to three times the product of

their magnitude. The angle between them is

https://dl.doubtnut.com/l/_RKEhZSt305LO
https://dl.doubtnut.com/l/_jTBhtDN4KvYP
https://dl.doubtnut.com/l/_bRS90SVrlEPN


Watch Video Solution

151. A : For a body to be in rotational equilibrium

the net torque acting on the body about any point

is zero. 

R : For net torque to be zero, net force should also

be zero.

Watch Video Solution

152. Moment of couple is called

Watch Video Solution

https://dl.doubtnut.com/l/_bRS90SVrlEPN
https://dl.doubtnut.com/l/_IeZZeCtvHHJj
https://dl.doubtnut.com/l/_odMFp6Fuoglo


153. If is the force acting on a particle having

position vector and be the torque of this force

about the origin, then-

Watch Video Solution

154. Assertion : Torque is due to transverse

componet is not perpendicular to radial

component. Reason: This is because transverse

component is not perpendicular to radial

component.

Watch Video Solution

https://dl.doubtnut.com/l/_odMFp6Fuoglo
https://dl.doubtnut.com/l/_niQviJLUkbnK
https://dl.doubtnut.com/l/_7ffaDsCoiDYE


155. TORQUE

Watch Video Solution

156. TORQUE

Watch Video Solution

157. Angular momentum of a particle is the

moment of _______ of the particle about the axis

rotation.

https://dl.doubtnut.com/l/_7ffaDsCoiDYE
https://dl.doubtnut.com/l/_ZuqlH3QfrAO5
https://dl.doubtnut.com/l/_DHaEe7wLr3yh
https://dl.doubtnut.com/l/_ZP6Wgd1yYFfO


Watch Video Solution

158. Angular momentum of a particle about the

origin O is equal to the vector product of its ______

vector and _______vector.

Watch Video Solution

159. A body is moving in a circular path with a

constant speed. It has .

Watch Video Solution

https://dl.doubtnut.com/l/_ZP6Wgd1yYFfO
https://dl.doubtnut.com/l/_MTWz1l5GSFGF
https://dl.doubtnut.com/l/_w7FyKolm2Jk7
https://dl.doubtnut.com/l/_2NqN7WSaz91K


160. Write SI unit of angular momentum:

Watch Video Solution

161. The rate of change of angular momentum is

called

Watch Video Solution

162. Which physical quantity is conserved when a

planet revolves around the sun ?

Watch Video Solution

https://dl.doubtnut.com/l/_2NqN7WSaz91K
https://dl.doubtnut.com/l/_bQn894s8JvAJ
https://dl.doubtnut.com/l/_uPyddjV1b3mA


163. The units of angular momentum are

Watch Video Solution

164. Angular momentum of a body is the product

of.

Watch Video Solution

165. A rigid body will be in equilibrium if both the

______ and _______ of the body remain constant with

https://dl.doubtnut.com/l/_uPyddjV1b3mA
https://dl.doubtnut.com/l/_9fnyNObz2uSf
https://dl.doubtnut.com/l/_ts6O2jMP9LwI
https://dl.doubtnut.com/l/_SvY7l5YdIIrr


time.

Watch Video Solution

166. For a rigid body in equilibrium, linear

acceleration of its centre of mass is _______ and the

angular acceleration of the body is _______

Watch Video Solution

167. In a conservative �eld at stable equilibrium

potential energy is:

Watch Video Solution

https://dl.doubtnut.com/l/_SvY7l5YdIIrr
https://dl.doubtnut.com/l/_VbDwvX1ZFTmu
https://dl.doubtnut.com/l/_wVHKJ2BxWTKy


168. ________ is the rotational analogue of mass in

linear motion.

Watch Video Solution

169. For translatory motion, F = ma. Its rotational

analogue is _______.

Watch Video Solution

https://dl.doubtnut.com/l/_wVHKJ2BxWTKy
https://dl.doubtnut.com/l/_wGitNr31CHxd
https://dl.doubtnut.com/l/_OtV1LZQOrUgU


170. For translatory motion, p= mv. Its rotational

analogue is ______

Watch Video Solution

171. Moment of inertia of rigid body is equal to

_______ the rotational kinetic energy of the body

rotating with unit angular velocity about the given

axis.

Watch Video Solution

https://dl.doubtnut.com/l/_bjmx2gh0YSFk
https://dl.doubtnut.com/l/_Y9dQCtvDixVe


172. Radius of gyration of a body amount an axis of

rotation is equal to the _________ distance of its

particles from the axis of rotation

Watch Video Solution

173. Two identical particles move towards each

other with velocity 2v and v respectively. The

velocity of centre of mass is

Watch Video Solution

https://dl.doubtnut.com/l/_Cog5S7ILmLtg
https://dl.doubtnut.com/l/_9Lh8tkam7i8N


174. 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

175. The moment of inertia of a disc about an axis

through its centre and perpendicular to its plane

is  . Its moment of inertia about any

diameter will be __________

Watch Video Solution

MR21

2

https://dl.doubtnut.com/l/_Y5s21z2DsZKH
https://dl.doubtnut.com/l/_XsNHifFcSx7R


176. A circular ring and circular disc of same radius

have equal moments of inertia about axes through

their centres and perpendicular to their planes.

The ratio of their masses is

Watch Video Solution

177. A ballet-dancer stretches her hands out for

slowing down. This is based on principle of

conservation of … .

Watch Video Solution

https://dl.doubtnut.com/l/_XsNHifFcSx7R
https://dl.doubtnut.com/l/_3QQ7camWxpnf
https://dl.doubtnut.com/l/_e9ZRHFIjThWj


178. A tangential force F is applied on a disc of

radius R, due to which it de�ects through an angle

 from its initial position. The work done by this

force would be

Watch Video Solution

θ

179. A solid cylinder of mass  and radius  rolls

down an inclined plane of height  without

slipping. The speed of its centre when it reaches

the bottom is.

Watch Video Solution

M R

h

https://dl.doubtnut.com/l/_5nbZNIWrnSoJ
https://dl.doubtnut.com/l/_sqakTrOxM8yS


180. The centre of mass of a body should

necessarily lie within the body.

Watch Video Solution

181. Statement-1 : The centre of mass of a system of

n particles is the weighted average of the position

vector of the n particles making up the system 

. Statement-2 : The position of the centre of mass

of a system is independent of coordinate system

Watch Video Solution

https://dl.doubtnut.com/l/_sqakTrOxM8yS
https://dl.doubtnut.com/l/_5nb7uncSHj1D
https://dl.doubtnut.com/l/_jXWNWvAQ0Nch


182. A boat is likely to capsize if the persons in the

boat stand up

Watch Video Solution

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

angular velocity remain conserved ?

Watch Video Solution

184. The centre of mass of a body changesits

position with translatory as well as rotatory

https://dl.doubtnut.com/l/_W1JgTlv1n0Sb
https://dl.doubtnut.com/l/_6OnMz2lH7Yph
https://dl.doubtnut.com/l/_jT4VttY4X6aT


motion

Watch Video Solution

185. A planet revolves around the sun under the

e�ect of its gravitational force. The torque acting

on the planet due to the gravitational force is zero

Watch Video Solution

186. Statement-1 : To unscrew a rusted nut, we

need a wrench with longer arm. 

Statement-2 : .→
τ =

→
r ×

→
F

https://dl.doubtnut.com/l/_jT4VttY4X6aT
https://dl.doubtnut.com/l/_WIODK9RxcHin
https://dl.doubtnut.com/l/_xqay18wO2eOI


Watch Video Solution

187. Is angular momentum of a system always

conserved ?

Watch Video Solution

188. 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

https://dl.doubtnut.com/l/_xqay18wO2eOI
https://dl.doubtnut.com/l/_vGz2T4obcMFN
https://dl.doubtnut.com/l/_oyLSoGVuRl4M


189. Statement-1: Two particles of mass 1 kg and 3

kg move towards each other under their mutual

force of attraction. No other force acts on them.

When the relative velocity of approach of the two

particles is , their centre of mass has a

velocity of . When the relative velocity of

approach becomes  the velocity of the

centre of mass is .  

Statement-2: The total kinetic energy as seen from

ground is  and in absence of

external force, total energy remains conserved.

Watch Video Solution

2m/s

0.5m/s

3m/s

0.75m/s

μv2
rel

+ mv2
c

1

2

1

2

https://dl.doubtnut.com/l/_oyLSoGVuRl4M
https://dl.doubtnut.com/l/_kCrfkU8dqItl


190. A thin uniform circular disc of mass M and

radius R is rotating in a horizontal plane about an

axis passing through its centre and perpendicular

to its plane with an angular velocity  . Another

disc of same dimensions but of mass  M is

placed gently on the �rst disc co-axially. The

angular velocity of the system is

Watch Video Solution

ω

1

4

191. When a solid sphere and a hollow sphere of

same mass and size roll down an inclined plane

https://dl.doubtnut.com/l/_kCrfkU8dqItl
https://dl.doubtnut.com/l/_8Ve6mCJsGAw2
https://dl.doubtnut.com/l/_xGvHjsxuAl8r


without slipping, the solid sphere reaches the

bottom of the incline earlier than the hollow

sphere.

Watch Video Solution

192. MATCH TYPE QUESTIONS 

Watch Video Solution

https://dl.doubtnut.com/l/_xGvHjsxuAl8r
https://dl.doubtnut.com/l/_6MTCVWBXHhXc


193. MATCH TYPE QUESTIONS 

Watch Video Solution

194. MATCH TYPE QUESTIONS 

Watch Video Solution

https://dl.doubtnut.com/l/_Wm6VXy7iziTx
https://dl.doubtnut.com/l/_MbxtwbHPKI8Q


195. MATCH TYPE QUESTIONS 

Watch Video Solution

196. MATCH TYPE QUESTIONS 

Watch Video Solution

https://dl.doubtnut.com/l/_MbxtwbHPKI8Q
https://dl.doubtnut.com/l/_KkotxAcMvMT9
https://dl.doubtnut.com/l/_BMrp5n8EuCfK


Watch Video Solution

197. MATCH TYPE QUESTIONS 

Watch Video Solution

198. MATCH TYPE QUESTIONS 

https://dl.doubtnut.com/l/_BMrp5n8EuCfK
https://dl.doubtnut.com/l/_YVSFTSsk6zLK
https://dl.doubtnut.com/l/_e6exN937uFWC


Watch Video Solution

199. The centre of mass of a system of particles is

at the origin. It follows that

Watch Video Solution

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

rigid body depend ?

Watch Video Solution

https://dl.doubtnut.com/l/_e6exN937uFWC
https://dl.doubtnut.com/l/_ppYl0fjh16YG
https://dl.doubtnut.com/l/_FINiZfk30t6F


201. Find the centre of mass of a uniform triangula

lamina.

Watch Video Solution

202. 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:

Watch Video Solution

z0

z0

https://dl.doubtnut.com/l/_3gs0OoepCbk8
https://dl.doubtnut.com/l/_zgvIlDFYwZY8


203. What is nature of motion of cm of an isolated

system ?

Watch Video Solution

204. Where does the centre of mass of a two

particle system lie, if one particle ismore massive

than the other ?

Watch Video Solution

https://dl.doubtnut.com/l/_l7Oj5rqrl5ds
https://dl.doubtnut.com/l/_TGwOykboKWLf


205. Can the centre of mass of a body be at a point

outside the body?

Watch Video Solution

206. Where does the centre of mass of a uniform

rectangular lamina lie ?

Watch Video Solution

207. Write an expression for the centre of mass

of& two partide system

https://dl.doubtnut.com/l/_n1iGtATEInJl
https://dl.doubtnut.com/l/_kElzV1r5hEcC
https://dl.doubtnut.com/l/_18ErlGH0MDuK


Watch Video Solution

208. Write an expression for the velocity of the

centre of mass of a system of particles.

Watch Video Solution

209. What is a rigid body?

Watch Video Solution

https://dl.doubtnut.com/l/_18ErlGH0MDuK
https://dl.doubtnut.com/l/_LEccGyL1VN40
https://dl.doubtnut.com/l/_F8A0n8ZySODf


210. Name the rotational analogue of force. What

are its units ?

Watch Video Solution

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

what rule is used to determine its direction ?

Watch Video Solution

212. The dimensional formula of torque is

Watch Video Solution

https://dl.doubtnut.com/l/_X4w0Kzo0r8gz
https://dl.doubtnut.com/l/_oSRWUjsuqpxr
https://dl.doubtnut.com/l/_JcjIkHTDKZ5e


213. If 'muscle times speed equals power', then

what is the ratio of the SI unit and the CGS unit of

muscle?

Watch Video Solution

214. Under what condition, the three vectors (i)

cannot giv zero resultant (ii) can give zero

resultant ?

Watch Video Solution

https://dl.doubtnut.com/l/_JcjIkHTDKZ5e
https://dl.doubtnut.com/l/_lYocjdUIHHGK
https://dl.doubtnut.com/l/_2qrYYJlg60EE
https://dl.doubtnut.com/l/_KRgleDjX9viv


215. When a steady toqrue or couple acts on a

body, the body

Watch Video Solution

216. Write the dimensional formula of angular

momentum. Is it scale or vector ?

Watch Video Solution

217. Write SI unit of angular momentum:

Watch Video Solution

https://dl.doubtnut.com/l/_KRgleDjX9viv
https://dl.doubtnut.com/l/_iSR9qiosPynj
https://dl.doubtnut.com/l/_IeKpfAteio4k


218. What is the ratio of the SI unit to the CGS unit

of angular momentum ?

Watch Video Solution

219. Name the physical quantity whose dimensions

are same as that of angular momentum ?

Watch Video Solution

220. Which physical quantity is conserved when a

planet revolves around the sun ?

https://dl.doubtnut.com/l/_IeKpfAteio4k
https://dl.doubtnut.com/l/_w4wSXOKcFsyL
https://dl.doubtnut.com/l/_t7bY71B5ZPUO
https://dl.doubtnut.com/l/_TwwMFOimgfJQ


Watch Video Solution

221. A planet revolves around the sun under the

e�ect of gravitational force exerted by the sun.

Why is the torque on the planet due to the

gravitational force zero ?

Watch Video Solution

222. A boat is likely to capsize if the persons in the

boat stand up. Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_TwwMFOimgfJQ
https://dl.doubtnut.com/l/_vpijmWH5mqCg
https://dl.doubtnut.com/l/_PRCLiM0cYtk6


223. What is angular velocity of earth spinning

around its own axis ?

Watch Video Solution

224. 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/_PRCLiM0cYtk6
https://dl.doubtnut.com/l/_aTnYS33uE5EJ
https://dl.doubtnut.com/l/_3UuLnncq0KW7


225. Name the rotational analogue of linear

acceleration.

Watch Video Solution

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

Watch Video Solution

227. Calculate the moment of inertia of a rod of

mass M, and length l about an axis perpendicular

to it passing through one of its ends.

https://dl.doubtnut.com/l/_CSu0OhM8fMsj
https://dl.doubtnut.com/l/_NBlD2HwdQiJi
https://dl.doubtnut.com/l/_lMrpKwzIy9pE


Watch Video Solution

228. What is moment of inertia of a solid sphere

about its diameter ?

Watch Video Solution

229. What is the moment of inertia of a hollow

sphere about an axis passing through its centre ?

Watch Video Solution

https://dl.doubtnut.com/l/_lMrpKwzIy9pE
https://dl.doubtnut.com/l/_203G95gsRCI8
https://dl.doubtnut.com/l/_tHEaqrC2GlE6


230. Radius of gyration of a uniform solid sphere

about its diamter is

Watch Video Solution

231. A circular ring and circular disc of same radius

have equal moments of inertia about axes through

their centres and perpendicular to their planes.

The ratio of their masses is

Watch Video Solution

https://dl.doubtnut.com/l/_pvVAYDmBwOIv
https://dl.doubtnut.com/l/_lAO5DFcBWl6u


232. Where does the centre of mass of a uniform

rectangular lamina lie ?

Watch Video Solution

233. What are the factors on which moment of

inertia of a body depend ?

Watch Video Solution

234. Which physical quantity is represented by the

product of the moment of inertia and the angular

https://dl.doubtnut.com/l/_jwLctndJPFaK
https://dl.doubtnut.com/l/_d4R4RsQBP8xo
https://dl.doubtnut.com/l/_F5FdZ6VTY2JV


velocity ?

Watch Video Solution

235. The term moment of momentum is called

Watch Video Solution

236. What are the factors on which moment of

inertia of a body depend ?

Watch Video Solution

https://dl.doubtnut.com/l/_F5FdZ6VTY2JV
https://dl.doubtnut.com/l/_xxIPh7nvXrp2
https://dl.doubtnut.com/l/_BGy3tVk6Mv9H


237. De�ne mechanical advantage of a lever.

Watch Video Solution

238. Unit of moment of inertia in MKS system

Watch Video Solution

239. Mass remaining constant, if the earth

suddenly contracts to one third of its present

radius, the length of the day would be shorted by

Watch Video Solution

https://dl.doubtnut.com/l/_f7OfbIivqj5e
https://dl.doubtnut.com/l/_Ex08clto40bw
https://dl.doubtnut.com/l/_WwIjPW4tm8xr


240. What are the di�erences between internal

and external sources of recruitment ?

Watch Video Solution

241. De�ne centre of gravity.

Watch Video Solution

242. The centre of mass of a system of particle is at

the origin the number of particle to the left

https://dl.doubtnut.com/l/_WwIjPW4tm8xr
https://dl.doubtnut.com/l/_k2TEQpEwjCgB
https://dl.doubtnut.com/l/_Pm5ANoQp2Yha
https://dl.doubtnut.com/l/_Viznc7Y7YtBI


Watch Video Solution

243. Give an expression for the velocity and

acceleration of the centre of mass of a system of

particles.

Watch Video Solution

244. Assertion : If there is no external torque on a

body about its centre of mass, then the velocity of

the centre of mass remains constant. 

Reason : The linear momentum of an isolated

system remains constant.

https://dl.doubtnut.com/l/_Viznc7Y7YtBI
https://dl.doubtnut.com/l/_8hotYT0stunL
https://dl.doubtnut.com/l/_fPjLLphXXkQp


Watch Video Solution

245. Statement-1 : Total linear momentum of

system in centre of mass frame is zero only when

there is no net external force. 

Statement-2 : Total linear momentum of system is

conserved in absence of net external force.

Watch Video Solution

246. What will be the total linear momentum of a

system of particles in a rotatory motion ?

https://dl.doubtnut.com/l/_fPjLLphXXkQp
https://dl.doubtnut.com/l/_oRGEHj6MsYZz
https://dl.doubtnut.com/l/_YBBzwGpKYV1I


Watch Video Solution

247. A double star is a system of two stars of

masses  and , rotating about their centre of

mass only under their mutual gravitational

attraction. If  is the separation between these

two stars then their time period of rotation about

their centre of mass will be proportional to

Watch Video Solution

m 2m

r

248. Centre of mass of the earth-moon system lies

Watch Video Solution

https://dl.doubtnut.com/l/_YBBzwGpKYV1I
https://dl.doubtnut.com/l/_vW6qVHywbZUT
https://dl.doubtnut.com/l/_vWJCO4OHXtdR


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

rigid body depend ?

Watch Video Solution

250. De�ne moment of force or torque.

Watch Video Solution

251. State the principle of moments.

Watch Video Solution

https://dl.doubtnut.com/l/_vWJCO4OHXtdR
https://dl.doubtnut.com/l/_0K5MMbt5fIg4
https://dl.doubtnut.com/l/_bX3E4Ml40TDr
https://dl.doubtnut.com/l/_t5qt9J6yyiCy


252. Angular momentum is

Watch Video Solution

253. The relation between the torque  and

angular momentum L of a body of moment of

inertia I rotating with angular velocity  is

Watch Video Solution

τ

ω

https://dl.doubtnut.com/l/_t5qt9J6yyiCy
https://dl.doubtnut.com/l/_p4VvOkTWx6sJ
https://dl.doubtnut.com/l/_lFwwnaunPcwD


254. Starting from the de�nition of angular

momentum in terms of position vector and linear

momentum vectors. S.T. the time derivative of

angular momentum is equal to the torque acting

on the particle.

Watch Video Solution

255. The radius of gyration of a body depends

upon

Watch Video Solution

https://dl.doubtnut.com/l/_bIItSq1sESzb
https://dl.doubtnut.com/l/_UdoiDjpLcxgA
https://dl.doubtnut.com/l/_itfG81jJFopI


256. On what factors does the radius of gyration of

a body depend ?

Watch Video Solution

257. State theorem of parallel axes and therom of

perpendi cular axes about moment of inertia.

Watch Video Solution

258. State and prove theorem of perpendicular

axes.

W t h Vid S l ti

https://dl.doubtnut.com/l/_itfG81jJFopI
https://dl.doubtnut.com/l/_3C5dcRjNdk21
https://dl.doubtnut.com/l/_JbvJ8H9ItXrE


Watch Video Solution

259. State Kepler's 2nd law of planetary motion.

Watch Video Solution

260. What is the moment of inertia of a rod of

mass M and length L about an axis perpendicular

to it through one end ? Given the moment of

inertia about the centre of mass is- 

Watch Video Solution

ML2
1

12

https://dl.doubtnut.com/l/_JbvJ8H9ItXrE
https://dl.doubtnut.com/l/_AnkGDwcLYMOD
https://dl.doubtnut.com/l/_dknJ6jqhomhw


261. Establish the relation between moment of

inertia and torque on a rigid body

Watch Video Solution

262. Establish a relation between angular

momentum and moment of inertia of a rigid body.

Watch Video Solution

263. Law of conservation of angular momentum

Watch Video Solution

https://dl.doubtnut.com/l/_22Lz6hNQiBbq
https://dl.doubtnut.com/l/_pRMPV8vWbwMQ
https://dl.doubtnut.com/l/_Y3TljgA7TsVh


264. By the theorem of parallel axes:

Watch Video Solution

265. What is the moment of inertia of a ring about

a tangent to the circle of the ring ?

Watch Video Solution

266. Law of conservation of angular momentum

Watch Video Solution

https://dl.doubtnut.com/l/_Y3TljgA7TsVh
https://dl.doubtnut.com/l/_qr7MJv9A50q7
https://dl.doubtnut.com/l/_Rf63qcL3lA4m
https://dl.doubtnut.com/l/_uCanMYxxHyyJ


267. State perpendicular axis theorem for

calculation of moment of inertia using appropriate

diagram. Also calculate moment of inertia about a

diameter if that of an axis perpendicular to the

plane of a disc and passing through its centre is

given by .

Watch Video Solution

MR2

268. How moment of inertia of a circular disc

around its axis will be a�ected by increasing its

https://dl.doubtnut.com/l/_uCanMYxxHyyJ
https://dl.doubtnut.com/l/_TJNYSsqfz7b6
https://dl.doubtnut.com/l/_yO7MJo7C3xFx


mass without changing its radius ? Justify your

answers.

Watch Video Solution

269. Two rings of radii R and nR made from the

same wire of same linear mass density and having

the ratio of moments of inertia about an axis

through centre equal to 1: 8. Find the value of n

Watch Video Solution

https://dl.doubtnut.com/l/_yO7MJo7C3xFx
https://dl.doubtnut.com/l/_S3yfsJkhg5Iz


270. What is a couple ? What e�ect does it have on

a body ? Show that moment of couple is same

irrespective of the point of rotation of the body.

Watch Video Solution

271. Derive an expression for the work done by a

torque. Hence write the expression for the power

delivered by a torque.

Watch Video Solution

https://dl.doubtnut.com/l/_2vLK1UWBD0YC
https://dl.doubtnut.com/l/_SSuXuy0JDTEE


272. What is torque ? Give its unit. Show that it is

equal to the product of force and the

perpendicular distance of its line of action from

the axis of rotation.

Watch Video Solution

273. Explain that torque is only due to transverse

component of force. Radial component as nothing

to do with torque.

Watch Video Solution

https://dl.doubtnut.com/l/_naluxgelXUPo
https://dl.doubtnut.com/l/_pPasnS1A8rLc
https://dl.doubtnut.com/l/_58KRC8zGRYD5


274. De�ne angular momentum. Prove that angular

momentum of a particle is equal to twice the

product of its mass and areal velocity

Watch Video Solution

275. Establish a relation between angular

momentum and moment of inertia of a rigid body.

Watch Video Solution

276. Show that the moment of inertia of a body

about the given axis of rotation is equal to twice

https://dl.doubtnut.com/l/_58KRC8zGRYD5
https://dl.doubtnut.com/l/_rn711lEN1R6o
https://dl.doubtnut.com/l/_vQ1bohdnkNBI


the kinetic energy of rotation of the body rotating

with unit angular velocity

Watch Video Solution

277. 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

278. Derive an expression for moment of inertia of

a thin circular ring about an axis passing through

https://dl.doubtnut.com/l/_vQ1bohdnkNBI
https://dl.doubtnut.com/l/_OxFwaEmkmnCw
https://dl.doubtnut.com/l/_a3kVLtOUC0MA


its centre and perpendicular to the plane of the

ring.

Watch Video Solution

279. Moment of inertia of a hollow cylinder of mass

 and radius , about the axis of cylinder is

Watch Video Solution

M R

280. Thye angular momentum and the moment of

inertia are respectively

Watch Video Solution

https://dl.doubtnut.com/l/_a3kVLtOUC0MA
https://dl.doubtnut.com/l/_DVKPMhvwAXuh
https://dl.doubtnut.com/l/_niAu93KySD4j


281. 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

282. Acceleration of a solid cylinder rolling without

slipping down an incline of inclination  is

Watch Video Solution

θ

https://dl.doubtnut.com/l/_niAu93KySD4j
https://dl.doubtnut.com/l/_4kzVdZBZPv5k
https://dl.doubtnut.com/l/_lz08ndYn4h0o
https://dl.doubtnut.com/l/_s7JTUqgaBDzB


283. The centre of mass of two particles system lies

Watch Video Solution

284. De�ne and explain the term acceleration .

Derive the velocity-time relation of a body moving

under constant acceleration.

Watch Video Solution

285. De�ne and explain the term acceleration .

Derive the velocity-time relation of a body moving

https://dl.doubtnut.com/l/_s7JTUqgaBDzB
https://dl.doubtnut.com/l/_N600kh4LmWRw
https://dl.doubtnut.com/l/_7bhb7nijsGIM


under constant acceleration.

Watch Video Solution

286. What do you understand by areal velocity of a

planet ? State kepler's second law of planetary

motion.what does it imply ?

Watch Video Solution

287. S.T. the time rate of the total angular

momentum of a system of particles about a point

https://dl.doubtnut.com/l/_7bhb7nijsGIM
https://dl.doubtnut.com/l/_kxxVouQkgRip
https://dl.doubtnut.com/l/_XfDM0xZZoIbg


is equal to the sum of the external torques acting

on the system taken about the same point.

Watch Video Solution

288. When a rigid body is in motion, few particles

of the body remain at rest at all times. What kind

of motion is the rigid body having?

Watch Video Solution

289. Derive an expression for moment of inertia of

a thin circular ring about an axis passing through

https://dl.doubtnut.com/l/_XfDM0xZZoIbg
https://dl.doubtnut.com/l/_n76Eufmk3jKo
https://dl.doubtnut.com/l/_BrpQKeeIJdLM


its centre and perpendicular to the plane of the

ring.

Watch Video Solution

290. 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

https://dl.doubtnut.com/l/_BrpQKeeIJdLM
https://dl.doubtnut.com/l/_AdmYYkiUI6ze


291. 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

292. The moment of inertia of a Thin rod about

and axis passing through the centre and

perpendicular to the length is ________.

Watch Video Solution

https://dl.doubtnut.com/l/_vdHz4pZkdyIz
https://dl.doubtnut.com/l/_BYJ0FXdjl28h
https://dl.doubtnut.com/l/_lVL1dOPFJyzQ


293. State the expression for the moment of

inertia of a solid cylinder of uniform cross section

about an axis through its centre and

perpendicular to its length.

Watch Video Solution

294. 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

https://dl.doubtnut.com/l/_lVL1dOPFJyzQ
https://dl.doubtnut.com/l/_5BE5vzM1RdTE


295. What is moment of inertia of a solid sphere

about its diameter ?

Watch Video Solution

296. Acceleration of a solid cylinder rolling without

slipping down an incline of inclination  is

Watch Video Solution

θ

297. A lightstring is wound round a cylinder and

carries a mass tied to it at the free end. When the

https://dl.doubtnut.com/l/_yGjmdGIctLfC
https://dl.doubtnut.com/l/_ORmwcLsWAeW2
https://dl.doubtnut.com/l/_M6G3nhDO7wca


mass is released, calculate the tension in the

string. Show that the acceleration of the mass is

less than g.

Watch Video Solution

298. Moment of inertia of disc about the tangent

parallel to plane is I. The moment of inertia of disc

about tangent and perpendicular to its plane is

Watch Video Solution

https://dl.doubtnut.com/l/_M6G3nhDO7wca
https://dl.doubtnut.com/l/_Dn6pNz7XJswx


299. Moment of inertia of a disc about an axis

passing through its centre and perpendicular to

its plane is . Determine the moment of

inertia of this disc about its diameter and about a

tangent perpendicular to its plane.

Watch Video Solution

MR21

2

300. Look at the drawing given in the �gure which

has been drawn with ink of uniform line-thickness.

The mass of ink used to draw each of the two inner

circles, and each of the two line segments is .

The mass of the ink used to draw the outer circle is

m

https://dl.doubtnut.com/l/_fhv1SX0e8Rzs
https://dl.doubtnut.com/l/_AdzclV2nIiy6


.

The coordinates of the centres of the di�erent

parts are: outer circle , left inner circle 

, right inner circle , vertical line 

 and horizontal line . The -

coordinate of the centre of mass of the ink in this

6m

(0, 0)

( − a, a) (a, a)

(0, 0) (0, − a) y

https://dl.doubtnut.com/l/_AdzclV2nIiy6


drawing is 

A. 

B. 

C. 

D. 

a

10

a

8

a

12

a

3

https://dl.doubtnut.com/l/_AdzclV2nIiy6


Watch Video Solution

301. Two particles  and  initially at rest, move

towards each other by mutual force of attraction.

At the instant when the speed of  is  and the

speed of  is , the speed of the centre of mass

of the system is

A. 3v

B. v

C. 1.5v

A B

A n

B 3n

https://dl.doubtnut.com/l/_AdzclV2nIiy6
https://dl.doubtnut.com/l/_GyULO4ofuRxR


D. zero

Watch Video Solution

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

connected by a spring of negligible mass and

placed on a frictionless horizontal surface. An

impulse gives a velocity of  to the heavier

block in the direction of the lighter block. The

velocity of the centre of mass is

A. 30m/s

14m/s

https://dl.doubtnut.com/l/_GyULO4ofuRxR
https://dl.doubtnut.com/l/_jO0fWmnJVXCl


B. 20m/s

C. 10m/s

D. 5m/s

Watch Video Solution

303. An isolated particle of mass  is moving in

horizontal plane  along the -axis, at a certain

height above the ground. It suddenly explodes

into two fragment of masses  and . An

instant later, the smaller fragment is at 

cm. The larger fragment at this instant is at

m

xy x

m/4 3m/4

y = + 15

https://dl.doubtnut.com/l/_jO0fWmnJVXCl
https://dl.doubtnut.com/l/_WtrCP8VL5ZJg


A. y=-5cm

B. y=+20cm

C. y=+5cm

D. y=-20cm

Watch Video Solution

304. A smooth sphere A is moving on a frictionless

horizontal plane with angular speed  and centre

of mass velocity . It collides elastically and head

on with an identical sphere B at rest. Neglect

ω

υ

https://dl.doubtnut.com/l/_WtrCP8VL5ZJg
https://dl.doubtnut.com/l/_T4n40ARVmUZA


friction everywhere. After the collision, their

angular speeds are  respectively. Then

A. 

B. 

C. 

D. 

Watch Video Solution

ωA and ωB

ωA < ωB

ωA = ωB

ωA = ω

ωB = ω

305. A mass m is moving with a constant velocity

along a line parallel to the x-axis, away from the

https://dl.doubtnut.com/l/_T4n40ARVmUZA
https://dl.doubtnut.com/l/_GG9sdSkBh6ZA


origin. Its angular momentum with respect to the

origin.

A. is zero

B. remains constant

C. goes on increasing

D. goes on decreasing

Watch Video Solution

306. A particle of mass m is projected with a

velocity v making an angle of  with the45∘

https://dl.doubtnut.com/l/_GG9sdSkBh6ZA
https://dl.doubtnut.com/l/_BfKAcenlKkOz


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. 

D. 

Watch Video Solution

mv3

4√2g

mv2

√2g

(m√2gh3)

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


307. A particle undergoes uniform circular motion.

About which point on the plane of the circle, will

the angular momentum of the particle remain

conserved?

A. centre of the circle

B. on the circumference of the circle

C. inside the circle

D. outside the circle

Watch Video Solution

https://dl.doubtnut.com/l/_xrvwmfBCVAe6
https://dl.doubtnut.com/l/_IZBhurDCitkn


308. A particle is con�ned to rotate in a circular

path decreasing linear speed, then which of the

following is correct?

A.  (angular momentum) is conserved about

the centre

B. only direction of angular momentum  is

conserved

C. it spirals towards the centre

D. its acceleration is towards the centre

Watch Video Solution

→
L

→
L

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


309. A cubical block of side L rests on a rough

horizonta surface with coe�cient of friction . A

horizontal force F is applied on the block as

shown. If the coe�cient of friction is su�ciently

high so that the block does not slide before

toppling, the minimum force required to topple

the block is 

μ

https://dl.doubtnut.com/l/_IZBhurDCitkn
https://dl.doubtnut.com/l/_HEpEgcHdfXLp


A. in�nitesimal

B. mg /4

C. mg /2

D. mg(l-n)

Watch Video Solution

310. A piece of wire is bent in the shape of a

parabola  (y-axis vertical) with a bead of

mass m on it. The bead can slide on the wire

without friction. It stays at the lowest point of the

y = kx2

https://dl.doubtnut.com/l/_HEpEgcHdfXLp
https://dl.doubtnut.com/l/_M86ssxjUyZAP


parabola when the wire is at rest. The wire is now

accelerated parallel to the x-axis with a constant

acceleration a. The distance of the new equilibrium

position of the bead, where the bead can stay at

rest with respect to the wire, from the y-axis is:

A. 

B. 

C. 

D. 

Watch Video Solution

a

gk

a

2gk

2a

gk

a

4gk

https://dl.doubtnut.com/l/_M86ssxjUyZAP
https://dl.doubtnut.com/l/_t3A0klXscJqz


311. 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

ω

ω

(∣
∣
→
π ∣

∣)

https://dl.doubtnut.com/l/_t3A0klXscJqz


by which plot? 

A. 

B. 

https://dl.doubtnut.com/l/_t3A0klXscJqz


C. 

D. 

Watch Video Solution

312. A uniform wooden stick of mass 1.6 kg and

length l rests in an inclined mannar on a smooth,

https://dl.doubtnut.com/l/_t3A0klXscJqz
https://dl.doubtnut.com/l/_n2FxgIA6WrSV


vertical wall of height  such that a small

portion of the stick extends beyond the wall. The

reaction force of th wall on the stick is

perpendicular to the stick. The stick makes an

angle of  with the wall and the bottom of the

stick is on a rough �oor. The reaction of the wall

on the stick is equal in magnitude to the reaction

of the �oor on the stick. The ratio h/l and the

friectional force f at the bottom of the stick are

A. 

B. 

C. 

h( < l)

30∘

(g = 10ms2)

= f = N
h

l

√3

16

16√3

3

= f = N
h

l

3

16

16√3

3

= f = N
h

l

3√3

16

8√3

3

https://dl.doubtnut.com/l/_n2FxgIA6WrSV


D. 

Watch Video Solution

= f = N
h

l

3√3

16

16√3

3

313. Consider regular polygons with number of

sides n = 3, 4, 5 ...... as shown in the �gure, The

center of mass of all the polygons is at height h

from the ground. They roll on a horizontal surface

about the leading vertex without slipping and

sliding as depicted,. The maximum increase in

height of the locus of the center of mass for each

https://dl.doubtnut.com/l/_n2FxgIA6WrSV
https://dl.doubtnut.com/l/_VwAhISB64dmT


polygton is . Then  depends on n and h as 

A. 

B. 

C. 

D. 

Watch Video Solution

Δ Δ

Δ = h sin( )
2π

n

Δ = h tan2( )
π

2n

Δ = h sin2( )
π

n

Δ = h( − 1)
1

cos(π/n)

https://dl.doubtnut.com/l/_VwAhISB64dmT


314. The position vector  of a particle of mass m

is given by the following equation 

  

where  and m = 0.1kg.

At t=1s, which of the following statement (s) is

(are) true about the particle?

A. The velocity v isgivenby v =(10/ + 10 j )ms"1.

B. The angular momentum L with respect to

the •— gt A origin is given by L = ~(5/3)k Nms

C. The force f- is given by T =(/ +2 j )N

→
r

→
r (t) = αt3 î + β2 ĵ,

α = 10/3ms− 3, β = 5ms− 2

https://dl.doubtnut.com/l/_wpbuJqtGO75K


D. The torque x with respect to the origin is

given by x* (20 /3)k Nm

Watch Video Solution

315. A ball hits the �oor and rebounds after an

inelastic collision. In this case

A. the momentum of theball just after the

collision is the same as that just before the

collision

https://dl.doubtnut.com/l/_wpbuJqtGO75K
https://dl.doubtnut.com/l/_oVlbieDMj2DG


B. the mechanical energy of the ball remains

the same inthe collision

C. ) the total momentum of theball and

theearthis conserved

D. tine total energy of the ball and the earth is

conserved.

Watch Video Solution

316. A shell is �red from a cannon with a velocity

 at an angle  with the horizontalv(m/sec. ) θ

https://dl.doubtnut.com/l/_oVlbieDMj2DG
https://dl.doubtnut.com/l/_gEqGXxOKF1v4


direction. At the highest point in its path it

explodes into two pieces of equal mass. One of the

pieces retraces its path to the cannon and the

speed (in ) of the other piece immediately

after the explosion is

A. 

B. 

C. 

D. 

Watch Video Solution

m/sec.

3v cos θ

2v cos θ

v cos θ
3

2

√ v cos θ
3

2

https://dl.doubtnut.com/l/_gEqGXxOKF1v4
https://dl.doubtnut.com/l/_Rw7sqKpDdPLd


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

on a smooth horizontal table. Two point-masses m

and 2m moving in the same horizontal plane with

speeds 2v and v respectively strike the bar as

shown in Fig, and stick to the bar after collision. 

A. vC = 0

https://dl.doubtnut.com/l/_Rw7sqKpDdPLd


B. 

C. 

D. 

Watch Video Solution

ω =
3v

5a

ω =
v

5a

E =
3mv2

5

318. Two blocks  and . each of mass , are

connected by a massless spring of natural length 

. and spring constant . The blocks are initially

resting in a smooth horizontal �oor with the

spring at its natural length, as shown in Fig. A

third identical block , also of mass , moves on

A H m

I

K

C m

https://dl.doubtnut.com/l/_Rw7sqKpDdPLd
https://dl.doubtnut.com/l/_iaoZsKTBtwn0


the �oor with a speed  along the line joining 

and . and collides elastically with . Then 

A. the kinetic energy of the A B system, at

maxi¬ mum compression of the spring, is

zero.

B. the kinetic energy of the A-B system, at

maxi¬ mum compression of the spring, is

tnv2 /4

v A

B A

https://dl.doubtnut.com/l/_iaoZsKTBtwn0


C. the maximum compression of the spring is

vMm/.k)

D. the maximum compression of the spring is

vj(m/2k).

Watch Video Solution

319. A tube of length L is �lled completely with an

incompressible liquid of mass M and closed at

both ends. The tube is then roted in a horizontal

plane about one of its ends with a uniform angular

https://dl.doubtnut.com/l/_iaoZsKTBtwn0
https://dl.doubtnut.com/l/_f9p2MmTadxMu


velocity  The force exerted by the liquid at the

other end is

A. 

B. 

C. 

D. 

Watch Video Solution

ω

Mω2L

2

(Mω2L)

Mω2L

4

Mω2L2

2

320. The moment of inertia of a thin square plate

ABCD of uniform thickness about an axis passing

https://dl.doubtnut.com/l/_f9p2MmTadxMu
https://dl.doubtnut.com/l/_YoOly82bpRz4


through its center and perpendicular to its plane

will 

A. 

B. 

C. 

D. 

I1 + I2

I3 + I4

I1 + I3

I1 + I2 + I3 + I4

https://dl.doubtnut.com/l/_YoOly82bpRz4


Watch Video Solution

321. Let  be the moment of interia of a uniform

square plate about an axis  that passses

through its centre and is parallel to two its sides.

 is a line in the plane of the plate that passes

through the centre of the plate and makes an

angle  with . The moment of inertia of the

plate about the axis  is then equal to-

A. I

B. 

I

AB

CD

θ AB

CD

https://dl.doubtnut.com/l/_YoOly82bpRz4
https://dl.doubtnut.com/l/_BHRlMbxoZON3


C. 

D. 

Answer: 

Watch Video Solution

I sin2 θ

I cos2 θ

I
cos2 θ

2

322. A solid cylinder is rolling down a rough

inclined plane of inclination . Then

A. the friction force is dissipative

B. the friction force is necessarily changing

θ

https://dl.doubtnut.com/l/_BHRlMbxoZON3
https://dl.doubtnut.com/l/_ua3dMdRZcJzK


C. the friction force will aid rotation but hinder

translation.

D. the friction force is reduced if 0 is reduced

Watch Video Solution

323. If the resultant of all the external forces

acting on a system of particles is zero, then from

an inertial frame, one can surely say that

A. linear momentum of the system does not

change in time

https://dl.doubtnut.com/l/_ua3dMdRZcJzK
https://dl.doubtnut.com/l/_JOrPD8mxYOP2


B. kinetic energy of the system does not

change in time

C. angular momentum of the system does not

change in time

D. potential energy of the system does not

change in time

Watch Video Solution

324. A point mass of 1kg collides elastically with a

stationary point mass of 5 kg. After their collision,

https://dl.doubtnut.com/l/_JOrPD8mxYOP2
https://dl.doubtnut.com/l/_MiDY1gH5xScF


the 1kg mass reverses its direction and moves with

a speed of . Which of the following

statements (s) is (are) correct for the system of

these two masses?

A. Total momentum of the system is 3 kg 

B. Momentum of 5 kg mass after collision is 4

kg 

C. Kinetic energy of the centre of mass is 0.75 J

D. Total kinetic energy of the system is 4 J

Watch Video Solution

2ms− 1

ms− 1

ms− 1

https://dl.doubtnut.com/l/_MiDY1gH5xScF


325. A thin ring of mass 2kg and radius 0.5 m is

rolling without on a horizontal plane with velocity

1m/s. A small ball of mass 0.1kg, moving with

velocity 20 m/s in the opposite direction hits the

ring at a height of 0.75m and goes vertically up

with velocity 10m/s. Immediately after the collision 

https://dl.doubtnut.com/l/_uFEI4nGB0aK2


A. the ring has pure rotation about

itsstationary CM

B. the ring comes to a complete stop

C. friction between the ring and the ground is

to the left

D. there is no friction between the ring and the

ground.

Watch Video Solution

https://dl.doubtnut.com/l/_uFEI4nGB0aK2


326. The �gure shows a system consisting of (i) a

ring the outer radius 3R rolling clockwise without

slipping on a horizontal surface with angular

speed  and (ii) an inner disc of radius 2R rotating

anti clockwise with angular speed  The ring

and disc are separted. The point P on the inner

disc is at a distance R from the origin, where OP

makes an angle of  with the horizontal. Then

with respect to the horizontal surface,

A. The point O has a linear velocity 3Ron

B. The point P has a linear velocity

ω

ω/2.

30∘

RωÎ + Rωk̂
11

4

√3

2

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


C. The point P has a linear velocity

D. The point P has a linear velocity (3-

sqrt3/4)RomegahatI+1/4Romegahatk`

Watch Video Solution

RωÎ + Rωk̂
13

4

√3

4

327. Two solid cylinders P and Q of same mass and

same radius start rolling down a �xed inclined

plane from the same height at the same time.

Cylinder P has most of its mass concentrated near

https://dl.doubtnut.com/l/_oCbuUkmVUGaG
https://dl.doubtnut.com/l/_jPCRHndqYrLc


its surface, while Q has most its mass

concentrated near the axis. Which statement(s) is

(are) correct?

A. Both cylinders P and Q reach the ground at

the same time.

B. Cylinder P has larger linear acceleration than

cylinder Q.

C. Both cylinders reach the ground with same

translational kinetic energy

D. Cylinder Q reaches the ground with larger

angular speed.

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


Watch Video Solution

328. A block of mass M has a circular cut with a

frictionless surface as shown. The block rests on

the horizontal frictionless surface of a �xed table.

Initially the right edge of the block is at x = 0, in a

co-ordinate system �xed to the table. A point mass

m is released from rest at the topmost point of

the path as shown and it slides down. When the

mass loses contact with the block, its position is x

and the velocity is v. At that instant, which of the

https://dl.doubtnut.com/l/_jPCRHndqYrLc
https://dl.doubtnut.com/l/_BBuzzWMZzSkE


following options is/are correct? 

A. The velocity of the point mass mis:

B. The x component of displacement of the

centre mR of mass of the block M is 

C. The position of the point mass is :

D. The velocity of the block M is 

v = √2g
R

1 + m

M

mR

M + m

x = − √2
mR

M + m

V = √gR
m

M

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


Watch Video Solution

329. A rigid uniform bar AB of length ? is slipping

from its vertical position on a frictionless �oor (as

shown in the �gure). At some instant of time, the

angle made by the bar with the vertical is 

Which of the following statements about its

θ.

https://dl.doubtnut.com/l/_BBuzzWMZzSkE
https://dl.doubtnut.com/l/_ngtWOGDpbnmj


motion is/are correct? 

A. The trajectory of the point A is a parabola

B. Instantaneous torque about the point in

contact with the �oor is proportional to sin

0

C. The midpoint of the bar will fall vertically

downward

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


D. When the bar makes ah lall�bj |o. mlnj

vertical, the displacement of its midpoint

from the initial position is proportional to (1

~ cosO)

Watch Video Solution

330. A wheel of radius R and mass M is placed at

the bottom of a �xed step of height R as shown in

the �gure. A constant force is continuously applied

on the surface of the wheel so that it just clims the

https://dl.doubtnut.com/l/_ngtWOGDpbnmj
https://dl.doubtnut.com/l/_Uv1UlAOhlpQ2


step without slipping. Consider the torque  about

an axis normal to the plane of the paper passing

through the point Q. Which of the following

options is/are correct? 

A. U the force is applied normal to the oircum

ference at point P, then r is zero

τ

https://dl.doubtnut.com/l/_Uv1UlAOhlpQ2


B. If the force is applied tangentially at point

Sgtj then x ?ÿ 0 but tl »e w heel never climbs

the step

C. If the force is applied at point P tangentially,

then t decreases continuously as the wheel

climbs

D. If the force is applied normal to the circunv

ference al point X, then r is constant

Watch Video Solution

https://dl.doubtnut.com/l/_Uv1UlAOhlpQ2
https://dl.doubtnut.com/l/_0BkFGod74FDp


331. The potential energy of a particle of mass ? at

a distance ? from a �xed point ? is given by

, where ? is a positive constant of

appropriate dimensions. This particle is moving in

a circular orbit of radius ? about the point ?. If ? is

the speed of the particle and ? is the magnitude of

its angular momentum about ?, which of the

following statements is (are) true?

A. 

B. 

C. 

D. 

V (r) = kr2 /2

V = √ R
k

2m

V = √ R
k

m

L = √mkR2

L = √ R2mk

2

https://dl.doubtnut.com/l/_0BkFGod74FDp


Watch Video Solution

332. Consider a body of mass 1.0 at rest at the

origin at time . A force  is

applied on the body, where

. The torque acting

on the body about the origin at time

 . Which of the following

statements is (are) true?

A. )|T |=-Nm

t = 0
→
F = (αtl̂ + βĴ )

α = 1.0Ns− 1 and β = 1.0N

t = 1.0s  is 
→
τ

https://dl.doubtnut.com/l/_0BkFGod74FDp
https://dl.doubtnut.com/l/_xONoyNJfJYJf


B. The torque T* is in the direction of the unit A

vector + k

C. The velocity of the body at t =Is is

D. The magnitude of displacement of the body

at £ = Is is 1/6m

Watch Video Solution

→
v = ( î + 2ĵ)ms− 11

2

333. Satement-1: if there is no external torque on a

body about its centre of mass, then the velocity of

https://dl.doubtnut.com/l/_xONoyNJfJYJf
https://dl.doubtnut.com/l/_WqYZIHxqCdbF


the center of mass remains constant. 

Statement-2: The linear momentum of an isolated

system remains constant.

A. statements-1 and 2 are true and statement- 2

is a correct explanation for statement-1.

B. statements-1and 2 are true and statement-2

is not a correct explanation for statement-1.

C. statement-1 is true, statement- 2 is false.

D. statement-1 is false, statement- 2 is true

Watch Video Solution

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


334. Satement-1: two cylinder one hollow (metal)

and the other side (wood) with the same mass and

identical dimensions are simultaneously allowed

to roll wihtout slipping down an inclined plane

from the same height. The hollow cylinder will

reach the bottom of the inclined plane �rst. 

Statement-2: By the principle of conservation of

energy, the total kinetic energies of both the

cylinder are identical when they reach the bottom

of the incline.

A. statements-1 and 2 are true and statement- 2

is a correct explanation for statement-1.

https://dl.doubtnut.com/l/_MmXGmXoRE2qy


B. statements-1and 2 are true and statement-2

is not a correct explanation for statement-1.

C. statement-1 is true, statement- 2 is false.

D. statement-1 is false, statement- 2 is true

Watch Video Solution

335. The equations and

x^3+ 7xa+ px+ r =0`have two roots in common. If

the third root of each equation is xt and xa

respectively then the ordered pair (x1, x2) is

x2 + 5x2 + px + q = 0

https://dl.doubtnut.com/l/_MmXGmXoRE2qy
https://dl.doubtnut.com/l/_N2SVLFmYVMHU


A. 2

B. 44228

C. 

D. 

Watch Video Solution

√2

1

√2

336. Two discs A and B are mounted coaxiallay on a

vertical axle. The discs have moments of inertia I

and 2 I respectively about the common axis. Disc A

is imparted an initial angular velocity  using the2ω

https://dl.doubtnut.com/l/_N2SVLFmYVMHU
https://dl.doubtnut.com/l/_iQXuJda4ABr4


entire potential energy of a spring compressed by

a distance  Disc B is imparted an angular

velocity  by a spring having the same spring

constant and compressed by a distance  Both

the discs rotate in the clockwise direction. 

When disc B is brought in contact with disc A, they

acquire a common angular velocity in time t. The

average frictional torque on one disc by the other

during this period is

A. 

B. 

C. 

x1

ω

x2

2Iω
3t

9Iω
2t

9Iω
4t

https://dl.doubtnut.com/l/_iQXuJda4ABr4


D. 

Watch Video Solution

3Iω
2t

337. Two discs A and B are mounted coaxially on a

vertical axle. The discs have moments of inertia I

and 2I respectively about the common axis. Disc A

is imparted an initial angular velocity  using the

entire potential energy of a spring compressed by

a distance . Disc B is im parted an angular

velocity ω by a spring having the same spring

constant and compressed by a distance . Both

2ω

x1

x2

https://dl.doubtnut.com/l/_iQXuJda4ABr4
https://dl.doubtnut.com/l/_lHKefqYNkocQ


the discs rotate in the clockwise direction.The loss

of kinetic energy during the above proces is

A. 

B. 

C. 

D. 

Watch Video Solution

Iω2

2

Iω2

3

Iω2

4

Iω2

6

338. A uniform thin cylindrical disk of mass M and

radius R is attaached to two identical massless

https://dl.doubtnut.com/l/_lHKefqYNkocQ
https://dl.doubtnut.com/l/_n8GfWjPNAVJm


springs of spring constatn k which are �xed to the

wall as shown in the �gure. The springs are

attached to the axle of the disk symmetrically on

either side at a distance d from its centre. The axle

is massless and both the springs and the axle are

in horizontal plane. the unstretched length of each

spring is L. The disk is initially at its equilibrium

position with its centre of mass (CM) at a distance

L from the wall. The disk rolls without slipping with

velocity  The coe�cinet of friction

is   

→
V 0 = vacV0 î.

μ.

https://dl.doubtnut.com/l/_n8GfWjPNAVJm


  

The centre of mass of the disk undergoes simple

harmonic motion with angular frequency  equal

to -

A. 

B. 

C. 

D. 

ω

√
k

M

√2
k

M

√2 M
k

3

√4 M
k

3

https://dl.doubtnut.com/l/_n8GfWjPNAVJm


Watch Video Solution

339. A uniform thin cylindrical disk of mass M and

radius R is attaached to two identical massless

springs of spring constatn k which are �xed to the

wall as shown in the �gure. The springs are

attached to the axle of the disk symmetrically on

either side at a distance d from its centre. The axle

is massless and both the springs and the axle are

in horizontal plane. the unstretched length of each

spring is L. The disk is initially at its equilibrium

position with its centre of mass (CM) at a distance

https://dl.doubtnut.com/l/_n8GfWjPNAVJm
https://dl.doubtnut.com/l/_3UpAFp2IRisx


L from the wall. The disk rolls without slipping with

velocity  The coe�cinet of friction

is   

  

The maximum value of  for whic the disk will roll

without slipping is-

A. 

B. 

C. 

→
V 0 = vacV0 î.

μ.

V0

μg√
M

k

μg√ k
M

2

μg√3
M

k

https://dl.doubtnut.com/l/_3UpAFp2IRisx


D. 

Watch Video Solution

μg√5 k
M

2

340. The general motion of a rigid body can be

considered to be a combination of (i) a motion of

its centre of mass about an axis, and (ii) its motion

about an instantaneous exis passing through the

centre of mass. These axes need not be stationary.

Consider, for example, a thin uniform disc welded

(rigidly �xed) horizontally at its rim to a massless,

stick as shown in the �gure. When the disc-stick

https://dl.doubtnut.com/l/_3UpAFp2IRisx
https://dl.doubtnut.com/l/_5g8kzm8j9WWD


system is rotated about the origin on a horizontal

frictionless plane with angular speed  the motion

at any instant can be taken as a combination of (i)

a rotation of the disc through an instantaneous

vertical axis passing through its centre of mass (as

is seen from the changed orientation of points P

and Q). Both these motions have the same angular

speed  in this case 

  

Now consider two similar system as shown in the

ω

ω

https://dl.doubtnut.com/l/_5g8kzm8j9WWD


�gure: Case (a) the disc with its face vertical and

parallel to x-z plane, Case (b) the disc with its face

making an angle of  with x-y plane and its

horizontal diameter parallel to x-axis. In both the

cases, the disc is welded at point P, and the

systems are rotated with constant angular speed

 about the z-axis. 

  

Which of the following statements regarding the

45∘

ω

https://dl.doubtnut.com/l/_5g8kzm8j9WWD


angular speed about the instantaneous axis

(passing through the centre of mass) is correct?

A. It is v2i0) for both the cases

B. It is o) for case ,and for case

C. ) It is (ofor case , and for case (/)

D. It is o) for both the cases

Watch Video Solution

341. The general motion of a rigid body can be

considered to be a combination of (i) a motion of

https://dl.doubtnut.com/l/_5g8kzm8j9WWD
https://dl.doubtnut.com/l/_iR2fPgSUxkrB


its centre of mass about an axis, and (ii) its motion

about an instantaneous exis passing through the

centre of mass. These axes need not be stationary.

Consider, for example, a thin uniform disc welded

(rigidly �xed) horizontally at its rim to a massless,

stick as shown in the �gure. When the disc-stick

system is rotated about the origin on a horizontal

frictionless plane with angular speed  the motion

at any instant can be taken as a combination of (i)

a rotation of the disc through an instantaneous

vertical axis passing through its centre of mass (as

is seen from the changed orientation of points P

and Q). Both these motions have the same angular

speed  in this case 

ω

ω

https://dl.doubtnut.com/l/_iR2fPgSUxkrB


  

Now consider two similar system as shown in the

�gure: Case (a) the disc with its face vertical and

parallel to x-z plane, Case (b) the disc with its face

making an angle of  with x-y plane and its

horizontal diameter parallel to x-axis. In both the

cases, the disc is welded at point P, and the

systems are rotated with constant angular speed

 about the z-axis. 

45∘

ω

https://dl.doubtnut.com/l/_iR2fPgSUxkrB


  

Which of the following statements regarding the

angular speed about the instantaneous axis

(passing through the centre of mass) is correct?

A. It is vertical for poth the cases (rr) ap

B. ) It is vertical for case (/?) ,and is at 45° lo the

x-z plane and lies in the plane of the disc for

case

https://dl.doubtnut.com/l/_iR2fPgSUxkrB


C. ft is horizontal for case ,and is at 45j*lo the x-

z plane and is normal to the plane of the disc

for case (t).

D. It is vertical for case {a plane and is normal

to case gt

Watch Video Solution

342. Two blocks A and B, each of mass m, are

connected by a spring of force constant K. Initially,

the spring is in its natural length. A horizontal

https://dl.doubtnut.com/l/_iR2fPgSUxkrB
https://dl.doubtnut.com/l/_y2mnEQ8sBB6D


constant force F starts acting on block A at time

 and at time t , the extension in the spring is

seen to be . What is the displacement of the block

A in time  ? 

A. 

B. 

C. 

D. 

Watch Video Solution

t = 0

l

t

(e2ωt + e− 2ωt)
R

4

(eωt + e−ωt)
R

4

cos 2ωt
R

2

cos ωt
R

2

https://dl.doubtnut.com/l/_y2mnEQ8sBB6D


343. A frame of reference that is accelerated with

respect to an inertial frame of reference is called a

non-inertial frame of reference. A coordinate

system �xed on a circular disc rotating about a

�xed axis with a constant angular velocity  is an

example of non=inertial frame of reference. The

relationship between the force  experienced

by a particle of mass m moving on the rotating

disc and the force  experienced by the particle

in an inertial frame of reference is 

. 

ω

→
F rot

→
F ∈

→
F rot =

→
F in + 2m(

→
v rot ×

→
ω ) + m(

→
ω ×

→
r ) ×

→
ω

https://dl.doubtnut.com/l/_y2mnEQ8sBB6D
https://dl.doubtnut.com/l/_xpfBRqCMpXfF


where  is the velocity of the particle in the

rotating frame of reference and  is the position

vector of the particle with respect to the centre of

the disc. 

Now consider a smooth slot along a diameter fo a

disc of radius R rotating counter-clockwise with a

constant angular speed  about its vertical axis

through its center. We assign a coordinate system

with the origin at the center of the disc, the x-axis

along the slot, the y-axis perpendicular to the slot

and the z-axis along the rotation axis .

A small block of mass m is gently placed in the slot

at  at  and is constrained to move

only along the slot. 

→
v rot

→
r

ω

(
→
ω = ωk̂)

→
r (R/2) î t = 0

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


 

The net reaction of the disc on the block is

A. 

B. 

C. 

D. 

−mω2R cos ωt̂ − mgk̂

mω(e2ωt − e− 2ωt ĵ + mgk̂
1

2

mω2R sinωtĵ − mgk̂

mω2R(ewt)j − mgk̂
1

2

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


Watch Video Solution

344. One twirls a circular ring (of mass and radius )

near the tip of one’s �nger as shown in Figure 1. In

the process the �nger never loses contact with the

inner rim of the ring. The �nger traces out the

surface of a cone, shown by the dotted line. The

radius of the path traced out by the point where

the ring and the �nger is in contact is ?. The �nger

rotates with an angular velocity  The rotating

ring rolls without slipping on the outside of a

smaller circle described by the point where the

20.

https://dl.doubtnut.com/l/_xpfBRqCMpXfF
https://dl.doubtnut.com/l/_0qkDVNzlTCAv


ring and the �nger is in contact (Figure 2). The

coe�cient of friction between the ring and the

�nger is  and the acceleration due to gravity is g.

  

The minimum vlaue of  below which the ring will

drop down is

A. 

B. 

C. 

μ

ω0

√2g

μ(R − r)

√
g

μ(R − r)

√
3g

2μ(R − r)

https://dl.doubtnut.com/l/_0qkDVNzlTCAv


D. 

Watch Video Solution

√
g

2μ(R − r)

345. A ring of mass  and radius  is moving

with a velocity of  by rolling on a frictionless

inclined plane. The total kinetic energy of the ring

is

A. 

B. 

C. 

1kg 1m

1m/s

Mω2
0(R − r)23

2

Mω2
0(R − r)21

2

Mω2
0(R − r)2

https://dl.doubtnut.com/l/_0qkDVNzlTCAv
https://dl.doubtnut.com/l/_kz4W1agvqir1


D. 

Watch Video Solution

Mω2
0R

2

346. Four solid sphereas each of diameter 

and mass  are placed with their centres at

the corners of a square of side . The moment

of inertia of the system about the diagonal of the

square is , the  is -

Watch Video Solution

√5cm

0.5kg

4cm

N × 10− 4kg − m2 N

https://dl.doubtnut.com/l/_kz4W1agvqir1
https://dl.doubtnut.com/l/_fh1eSJfINxvy


347. A binary star consists of two stars

 and B  where  is

the mass of the sun, they are separted by distane

d and are rotating about their center of mass,

which is stationary. The ratio of the total angular

momentum of the binary to the angular

momentum of star B about the centre of mass is

Watch Video Solution

A(mass2.2Ms) (mass11Ms) Ms

348. A uniform circular disc of mass 50kg and

radius 0.4 m is rotating with an angular velocity of

 about its own axis, which is vertical. Two10rads− 1

https://dl.doubtnut.com/l/_mJVelJ5yI3tq
https://dl.doubtnut.com/l/_ovDTBKv6yMQ1


uniform circular rings, each of mass 6.25 kg and

radius 0.2 m, are gently placed symmetrically on

the disc in such a manner that they are touching

each other along the axis of the disc and are

horizontal. Assume that the friction is large

enough such that the rings are at rest relative to

the disc and the system rotates about the original

axis. The new angular velocity  of the

system is

Watch Video Solution

( ∈ reds− 1)

https://dl.doubtnut.com/l/_ovDTBKv6yMQ1


349. A lamina is made by removing a small disc of

diameter 2R from a bigger disc of uniform mass

density and radius 2R, as shown in the �gure. The

moment of inertia of this lamina about axes

passing though O and P is  respectively.

Both these axes are perpendiucalr to the plane of

the lamina. The ratio  ot the nearest integer is 

Watch Video Solution

IO and IP

IP

IO

https://dl.doubtnut.com/l/_t3n3tZr31vwm


350. 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 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/_t3n3tZr31vwm
https://dl.doubtnut.com/l/_i3BBnl5NdbKj


platform is 

Watch Video Solution

351. The densitis of two solid spheres A and B of

the same radii R very with radial distance

respectively, where k is a constant . The moments

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

R

r

(R)
5

https://dl.doubtnut.com/l/_i3BBnl5NdbKj
https://dl.doubtnut.com/l/_JnsoXqh8VKz8


of inertia of the inividual spheres about axes

passing throgh their centres are 

respectively. if  the value of n is

Watch Video Solution

IA and IB

= ,
IB

IA

n

10

352. In the List-I below, four di�erent paths of a

particle are given as functions of time. In these

functions, and are positive constants of

appropriate dimensions and . In each case, the

force acting on the particle is either zero or

conservative. In List-II, �ve physical quantities of

the particle are mentioned: is the linear

https://dl.doubtnut.com/l/_JnsoXqh8VKz8
https://dl.doubtnut.com/l/_Mb5ft6aPpv0s


momentum, is the angular momentum about the

origin, is the kinetic energy, is the potential energy

and is the total energy. Match each path in List-I

with those quantities in List-II, which are conserved

for that path. 

A. p-1,2,3,4,5, Q-2,5, R-2,3,4,5,S-5

B. p-1,2,3,4,5, Q-3,5, R-2,3,4,5,S-2,5

C. p-2,3,4,5, Q-,5, R-1,S-2,5

D. p-1,2,3,5, Q-2,5, R-2,3,4,5,S-2,5

https://dl.doubtnut.com/l/_Mb5ft6aPpv0s


Watch Video Solution

353. A ring and a disc are initially at rest, side by

side, at the top of an inclined plane which makes

an angle  with the horizontal. They start to roll

without slipping at the same instant of time along

the shortest path. If the time di�erence between

their reaching the ground is  2– 3

/ 10s, then the height of the top of the inclined

plane, in metres, is _____________ . Take 

Watch Video Solution

60∘

(2 − √3)/√10s

g = 10ms− 2

https://dl.doubtnut.com/l/_Mb5ft6aPpv0s
https://dl.doubtnut.com/l/_CPjzzEMUha3F



