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1. Define : Uniform circular motion

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_80LvsEK5WiZy


2. State the characteristics of circular motion?

Watch Video Solution

3. Define: Centre of mass

Watch Video Solution

4. Define angular displacement and state its

unit?

Watch Video Solution

https://dl.doubtnut.com/l/_tOzf5fX52o4d
https://dl.doubtnut.com/l/_Y7CUfM8JQW49
https://dl.doubtnut.com/l/_GbCyxeNpbyHN


5. Define angular velocity . State its unit.

Watch Video Solution

6. Define angular acceleration . State its unit.

Watch Video Solution

7. State right hand rule which gives direction

of angular displacement.

https://dl.doubtnut.com/l/_GbCyxeNpbyHN
https://dl.doubtnut.com/l/_DnR6UXs9gUPL
https://dl.doubtnut.com/l/_YHI0HACOIs2G
https://dl.doubtnut.com/l/_YFIywCl61TWU
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Watch Video Solution

1. Define : Uniform circular motion

Watch Video Solution

2. Explain centripetal acceleration.

Watch Video Solution

https://dl.doubtnut.com/l/_YFIywCl61TWU
https://dl.doubtnut.com/l/_lTr6cxoEb9OD
https://dl.doubtnut.com/l/_H0ASzU3Jz5YT
https://dl.doubtnut.com/l/_awZBHkZ5lwqa


3. State mathematical relation between linear

velocity  and angular velocity  for a

particle moving along the circumference of

circle in counterclockwise direction.

Watch Video Solution

(v̄) (¯̄ω)

4. What is Non U.C.M ? What are the

acceleration associated in Non U.C.M?

Watch Video Solution

https://dl.doubtnut.com/l/_awZBHkZ5lwqa
https://dl.doubtnut.com/l/_eqh5ZCFLbTnx
https://dl.doubtnut.com/l/_RzrFzfFWvQA0


5. U.C.M is an accelerated motion. Justify this

statement

Watch Video Solution

6. A fan is rotating at 90rmp. It is then

switched OFF . It stops after 21 revolutions.

Calculate the time taken by it to stop

assuming that the frictional torque is

constant.

Watch Video Solution

https://dl.doubtnut.com/l/_RzrFzfFWvQA0
https://dl.doubtnut.com/l/_cno8Cy9tG2VV
https://dl.doubtnut.com/l/_mPnOIYqukcBr


7. Somehow, an ant is stuck to the rim of a

bicycle wheel of diameter 1m . While the

bicycle is on a central stand. The wheel is set

into rotation and attains the frequency of

 in 10 seconds, with uniform angular

acceleration. Calculate number of revolutions

completed by the ant in these 10 seconds.

Watch Video Solution

2
rev

s

8. Somehow, an ant is stuck to the rim of a

bicycle wheel of diameter 1m . While the

https://dl.doubtnut.com/l/_mPnOIYqukcBr
https://dl.doubtnut.com/l/_VoU7PsCEhR9i
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bicycle is on a central stand. The wheel is set

into rotation and attains the frequency of

 in 10 seconds, with uniform angular

acceleration. Calculate number of revolutions

completed by the ant in these 10 seconds.

Watch Video Solution

2
rev

s

1. Coefficient of static friction between a coin

and gramophone disc is 0.5. Radius of the disc

https://dl.doubtnut.com/l/_VoU7PsCEhR9i
https://dl.doubtnut.com/l/_vHYjfD1gN3WT


is 8cm . Initially the centre of the coin is 

cm away from the centre of the disc. At what

minimum frequency will it start slipping from

there? By what factor will the answer change if

the coin is almost at the rim?

.

Watch Video Solution

πcm

(Useg = π2ms− 2)

2. Explain centripetal force with suitable

example

Watch Video Solution

https://dl.doubtnut.com/l/_vHYjfD1gN3WT
https://dl.doubtnut.com/l/_chhC5L3ZJwVY
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3. Explain centripetal force with suitable

example

Watch Video Solution

1. Explain inertial frame of reference and non-

inertial frame of reference.

Watch Video Solution

https://dl.doubtnut.com/l/_chhC5L3ZJwVY
https://dl.doubtnut.com/l/_zb90yrODJs8X
https://dl.doubtnut.com/l/_IjYGNSc5mmgT


2. Define and explain centrifugal force.

Watch Video Solution

3. Explain applications of centrifugal force in

our daily life?

Watch Video Solution

4. Define and explain centrifugal force.

https://dl.doubtnut.com/l/_IjYGNSc5mmgT
https://dl.doubtnut.com/l/_d0lDDnJXVLay
https://dl.doubtnut.com/l/_DpOoBBmYu29y
https://dl.doubtnut.com/l/_JmCW1QiFBM0W


Watch Video Solution

5. Do centripetal and centrifugal force

constitute action- reaction pair? Explain.

Watch Video Solution

6. A racing car completes 5 rounds of a circular

track in 2 minutes. Find the radius of the track

if the car has uniform centripetal acceleration

of .

Watch Video Solution

π2ms− 2

https://dl.doubtnut.com/l/_JmCW1QiFBM0W
https://dl.doubtnut.com/l/_jdYS3JLuDoir
https://dl.doubtnut.com/l/_AUYUbJSl34NS


7. What is banking of roads? Why it is

necessary ?

Watch Video Solution

8. What is banking of roads? Why it is

necessary ?

Watch Video Solution

https://dl.doubtnut.com/l/_AUYUbJSl34NS
https://dl.doubtnut.com/l/_WSIz1X0mm5Xe
https://dl.doubtnut.com/l/_oymvuSPY5wgQ
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1. Derive the expression for maximum safe

speed with which vehicle should move along a

curved horizontal road.

Watch Video Solution

2. Do we need a banked road for a two wheeler

? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_tSbxiMRd8whI
https://dl.doubtnut.com/l/_chZR4Q6BwnYd
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3. While driving along an unbanked circular

road, a two- wheeler ride has to lean with the

vertical. Why is it so? With what angle the

rider has to lean? Derive the relevant

expression . Why such a leaning is not

necessary for a four wheeler?

Watch Video Solution

https://dl.doubtnut.com/l/_z5yHIyCzANhq


1. Derive an expression for minimum speed

required by a vehicle driven in horizontal

circles of a vertical cylindrical wall.

Watch Video Solution

2. Derive an expression for minimum speed

required by a vehicle driven in horizontal

circles of a well of Death without loosing

contact.

Watch Video Solution

https://dl.doubtnut.com/l/_2p9rTWhpjZlc
https://dl.doubtnut.com/l/_Bo9Dpz8mdwbd
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3. Derive an expression for most safe speed of

a vehicle on a curved banked road ignoring

friction.

Watch Video Solution

1. Derive an expression for most safe speed of

a vehicle on a curved banked road ignoring

friction.

https://dl.doubtnut.com/l/_Bo9Dpz8mdwbd
https://dl.doubtnut.com/l/_c0gRcap3iuWw
https://dl.doubtnut.com/l/_jsw06LMKAp7L


Watch Video Solution

2. Derive an expression for most safe speed of

a vehicle on a curved banked road ignoring

friction.

Watch Video Solution

3. Show that the maximum safety speed

Watch Video Solution

(Vmax ) = √
rg(μs + tan θ)

(1 − μs tan θ)

https://dl.doubtnut.com/l/_jsw06LMKAp7L
https://dl.doubtnut.com/l/_SrIIBaAJdhKH
https://dl.doubtnut.com/l/_J3fl6aVwU8k9
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1. Derive an expression for most safe speed of

a vehicle on a curved banked road ignoring

friction.

Watch Video Solution

2. State the factors that affect the angle of

banking .

https://dl.doubtnut.com/l/_J3fl6aVwU8k9
https://dl.doubtnut.com/l/_19yUseQjfKew
https://dl.doubtnut.com/l/_6eTKJj6LNt8F


Watch Video Solution

3. The curved horizontal road is banked at an

angle  . What will happen to a vehicle moving

along this road if : . Where  is the

angle of banking for given road.

Watch Video Solution

θ

θ' > θ θ

4. The curved horizontal road is banked at an

angle  . What will happen to a vehicle movingθ

https://dl.doubtnut.com/l/_6eTKJj6LNt8F
https://dl.doubtnut.com/l/_S5HlgcMDkIDb
https://dl.doubtnut.com/l/_TfwLnLJvVIaM


along this road if : . Where  is the

angle of banking for given road.

Watch Video Solution

θ' < θ θ

5. Define conical pendulum.

Watch Video Solution

6. Deduce an expression for linear speed of

bob of the conical pendulum.

Watch Video Solution

https://dl.doubtnut.com/l/_TfwLnLJvVIaM
https://dl.doubtnut.com/l/_JywqPJAo10I5
https://dl.doubtnut.com/l/_QKxSqRsideMf


21

7. For a conical pendulum, prove that

.

Watch Video Solution

tan θ =
V 2

rg

1. Define period of conical pendulum and

obtain an expression for its period.

Watch Video Solution

https://dl.doubtnut.com/l/_QKxSqRsideMf
https://dl.doubtnut.com/l/_Y9GvAFpSSdGY
https://dl.doubtnut.com/l/_jet0nOucDMFs


2. Draw a neat labelled diagram of conical

pendulum . State the expression for its

periodic time 'T' in terms of its length.

Watch Video Solution

3. State the mathematical relation for

frequency of a conical pendulum.

Watch Video Solution

https://dl.doubtnut.com/l/_jet0nOucDMFs
https://dl.doubtnut.com/l/_TSMrxZmlXFpv
https://dl.doubtnut.com/l/_FhtGI6ciZXkC
https://dl.doubtnut.com/l/_TwfsEV7yhnKe
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4. On what factors does the frequency of

aconical pendulum depends? Is it independent

of some factors?

Watch Video Solution

1. Is there any limitation on semi - vertical

angle  in conical pendulum?

Watch Video Solution

(θ)

https://dl.doubtnut.com/l/_TwfsEV7yhnKe
https://dl.doubtnut.com/l/_Dl4e2vaDGTab


2. A motor cyclist is to undertake horizontal

circles inside the cylindrical wall of a well of

inner radius 4m . Coefficient of static friction

between the tyres and the wall is 0.4. Calculate

the minimum speed and frequency necessary

to perform this stunt.

Watch Video Solution

3. A racing track of curvature 9.9m is banked at

. coefficient of static frictiontan− 1 0.5

https://dl.doubtnut.com/l/_c6YQYpmAj2BV
https://dl.doubtnut.com/l/_8LzbRlxZdUI4


between the track and the tyres of a vehicle is

0.2. Determine the speed limits with 10%

margin.

Watch Video Solution

4. A merry-go-round usually consists of a

central vertical pillar. At the top of it there are

horizontal rods which can rotate about

vertical axis. At the end of this horizontal rod

there is a vertical rod fitted like an elbow joint

. At lower end of each vertical rod, There is a

https://dl.doubtnut.com/l/_8LzbRlxZdUI4
https://dl.doubtnut.com/l/_90932oJppvrM


horse on which the rider can sit. As the merry-

go-round is set into rotation, these vertical

rods move away from the axis by making some

angle with the vertical. The figure above shows

vertical section of a merry go round in which

the 'initially vertical ' rods are inclined with the

vertical at ,during rotation. Calculate the

frequency of revolution of merry go round.

 


Watch Video Solution

37∘

(Useg = π2ms− 2 and sin 37∘ = 0.6)

https://dl.doubtnut.com/l/_90932oJppvrM
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1. Semi - vertical angle of the conical section of

a funnel is . There is a small ball kept

inside the funnel. On rotating the funnel, the

maximum speed that the ball can have in

order to remain in the funnel is 2 m/s.

Calculate inner radius of the brim of the

funnel . Is there any limit upon the frequency

of rotation ? How much is it ? Is it lower or

upper limit ? Given a logical reasoning. (Use g

= 10 m/s^2 and sin  =0.6)`

37∘

37∘

https://dl.doubtnut.com/l/_WU25uJDoPq86


Watch Video Solution

2. A coin kept on a horizontal rotating disc has

its Centre at a distance of 0.1 m from the axis

of the rotation of the disc. If the coefficient of

friction between the coin and disc is 0.25, find

the angular speed of the disc at which the

coin would be about is slip off.

Watch Video Solution

https://dl.doubtnut.com/l/_WU25uJDoPq86
https://dl.doubtnut.com/l/_nokCqMt1ZxQ5


3. A circular race course track has a radius of

500 m and is banked at .The coefficient of

static friction between the tyres of a vehicle

and the road surface is 0.25 Compute: The

maximum speed to avoid slipping.

Watch Video Solution

10∘

4. A circular race course track has a radius of

500 m and is banked at .The coefficient of

static friction between the tyres of a vehicle

10∘

https://dl.doubtnut.com/l/_37he7FNR73wm
https://dl.doubtnut.com/l/_7t36DMYTNEku
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and the road surface is 0.25 Compute: The

optimum speed to avoid wear and tear of the

tyres.

Watch Video Solution

1. A meter gauge railway track is to be banked

at a circular curve of a radius 450m. What

should be the elevation of the outer rail above

the inner rail for an optimum speed at

https://dl.doubtnut.com/l/_7t36DMYTNEku
https://dl.doubtnut.com/l/_btkDCNkN1Ehx


54km/h, So that there is no side thrust on the

outer rail.

Watch Video Solution

2. A motor van weighing 4400 kg rounds a

level curve of radius 200 m on unbanked road

at 60 kmph. What should be the minimum

value of coefficient of friction to prevent

skidding? At what angle the road should be

banked for this velocity.

Watch Video Solution

https://dl.doubtnut.com/l/_btkDCNkN1Ehx
https://dl.doubtnut.com/l/_P5dzBCf5JTsB


3. Part of a racing track is to be designed for a

curvature of 72 m. We are not recommending

the vehicles to drive faster than 216 kmph.

With what angle should the road be tilted? By

what height will its outer edge be, with

respect to the inner edge if the track is 10m

wide?

Watch Video Solution

https://dl.doubtnut.com/l/_P5dzBCf5JTsB
https://dl.doubtnut.com/l/_xg47Cw0qwrCC
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4. The road in the question 45 above is

constructed as per the requirement. The

coefficient of static friction between the tyres

of a vehicle on this road is 0.8, will there be

any lower speed limit?By how much can the

upper speed limit exceed in this case?

Watch Video Solution

https://dl.doubtnut.com/l/_4Gr2lyuxg1in


1. During a stunt a cyclist ( considered to be a

particle is undertaking horizontal circles inside

a cylindrical well of radius 6.05m. If the

necessary friction coefficient is 0.5, how much

minimum speed should the stunt artist

maintain? Mass of the artist is 50kg. If she / he

increases the speed by 20% how much will the

force of friction be?

Watch Video Solution

(Useg = 10ms2)

https://dl.doubtnut.com/l/_4fqLKANDrGn7


2. A motorcyclist (as a particle) is undergoing

vertical circles inside a sphere of death. The

speed of the motorcycle varies between

and  Calculate diameter of the

sphere of death . How much minimum value

are possible for these two speed?

Watch Video Solution

6ms− 1 10ms− 1

3. What is vertical circular motion? State its

type?

https://dl.doubtnut.com/l/_cDyGOLKStsB5
https://dl.doubtnut.com/l/_DFswVnDy4pAZ
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Watch Video Solution

1. Obtain expression for tension in the

uppermost position, mid way position and

lowermost position for an object revolving in a

vertical circle under gravity.

Watch Video Solution

https://dl.doubtnut.com/l/_DFswVnDy4pAZ
https://dl.doubtnut.com/l/_FXTZ755Wm0Jm
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2. Using the energy conservation, derive the

expression for the minimum speeds at

different locations along a vertical circular

motion controlled by gravity. Also prove that

the difference between the extreme tensions

(or normal forces) depends only upon the

weight of the object.

Watch Video Solution

https://dl.doubtnut.com/l/_D820p7gWDTmn
https://dl.doubtnut.com/l/_jBuRWu2zC2lL
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1. Derive an expression for upper limit on the

speed of a vehicle at the top of a convex

bridge?

Watch Video Solution

1. What is a rigid body? What is meant by axis

of rotation of a rigid body?

Watch Video Solution

https://dl.doubtnut.com/l/_jBuRWu2zC2lL
https://dl.doubtnut.com/l/_rBJ98xj99Avo


2. A tiny stone of mass  is tied to a

practically massless, inextensible, flexible

string and whirled along vertical circles. Speed

of the stone is  when the centripetal

force is exactly equal to the force due to the

tension. Calculate minimum and maximum

kinetic energies of the stone during the entire

circle. Let  be the angular position of

the string, when the stone is at the lowermost

position. Determine the angular position of

the string when the force due to tension is

20g

8m/s

θ = 00

https://dl.doubtnut.com/l/_EbHdOEaxJVA7
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numerically equal to weight of the stone.
Take

g =  and Length string = 1.8 m

Watch Video Solution

10m/s2

1. Define moment of inertia.State its unit.State

the factors on which moment of inertia

depends.

Watch Video Solution

https://dl.doubtnut.com/l/_EbHdOEaxJVA7
https://dl.doubtnut.com/l/_IzJhEzOCvfkf
https://dl.doubtnut.com/l/_Qm60Dnkiwscb


2. Explain the dependence of moment of

inertia on the distribution of mass of the body.

Watch Video Solution

3. Derive an expression for M.I. of a uniform

Disc .

Watch Video Solution

https://dl.doubtnut.com/l/_Qm60Dnkiwscb
https://dl.doubtnut.com/l/_RxftBTLOIAhg
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4. Prove that the M.I. of a uniform Disc about

an axis perpendicular to in plane and passing

through centre of mass is

Watch Video Solution

MR21

2

1. Derive an expression for Kinetic Energy (K) of

a rotating body with uniform angular velocity.

Watch Video Solution

https://dl.doubtnut.com/l/_gBjkNnoilugQ
https://dl.doubtnut.com/l/_EXY3pmOZWvnS


2. Derive an expression for Kinetic Energy (K)

of a rotating body with uniform angular

velocity.

Watch Video Solution

3. Why is it useful to define radius of gyration

(K)?

Watch Video Solution

https://dl.doubtnut.com/l/_EXY3pmOZWvnS
https://dl.doubtnut.com/l/_DS5fckS2tpHk
https://dl.doubtnut.com/l/_29rfpz66dVK4
https://dl.doubtnut.com/l/_JTLK01eDniN1
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4. Define radius of gyration (K). Explain its

physical significance.

Watch Video Solution

5. What do you mean by radius of gyration of a

body? State its unit. Also discuss the factors

on which radius of gyration depends.

Watch Video Solution

https://dl.doubtnut.com/l/_JTLK01eDniN1
https://dl.doubtnut.com/l/_2za4LWqPGYeU


1. What do you mean by radius of gyration of a

body? State its unit. Also discuss the factors

on which radius of gyration depends.

Watch Video Solution

2. A uniform disc and a hollow right circular

cone have the same formula for their M.I,

when rotating about their central axis. Why is

it so?

Watch Video Solution

https://dl.doubtnut.com/l/_WYVEBSCjFXKD
https://dl.doubtnut.com/l/_CcT9WbBBKW87
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3. Show that Radius of gyration for a uniform

disc is small as compared to Radius of

gyration for a uniform ring, both of same mass

M and same radius R.

Watch Video Solution

1. A body starts rotating from rest. Due to a

couple of 20 Nm, it competes 60 revolution in

https://dl.doubtnut.com/l/_CcT9WbBBKW87
https://dl.doubtnut.com/l/_UPazCtQYIjnQ
https://dl.doubtnut.com/l/_9w12yzMvECR2


one minute. Find the moment of inertia of the

body.

Watch Video Solution

2. A metallic ring of mass 1 kg has moment of

inertia  when rotating about one of its

diameters. It is molten and remolded into a

thin uniform disc of the same Radius. How

much will its moment of inertia be, when

rotated about its own axis.

Watch Video Solution

1kgm2

https://dl.doubtnut.com/l/_9w12yzMvECR2
https://dl.doubtnut.com/l/_socKFVYrt65b


3. Calculate the M.I. of a solid iron disc of

radius 10 cm and thickness 5 cm. (Density of

iron .

Watch Video Solution

(ρ) = 7800kgm− 3)

4. Define Torque. State its unit.

Watch Video Solution

https://dl.doubtnut.com/l/_socKFVYrt65b
https://dl.doubtnut.com/l/_Dfpby8ReSud6
https://dl.doubtnut.com/l/_UMJtOrTd9ncH
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5. Obtain an expression relating the torque

with angular acceleration for a rigid body.

Watch Video Solution

6. Obtain an expression relating the torque

with angular acceleration for a rigid body.

Watch Video Solution

https://dl.doubtnut.com/l/_246b9y1JD3u4
https://dl.doubtnut.com/l/_nF4qyZP9T9ZO
https://dl.doubtnut.com/l/_QWlQMG3ljObV


1. State the conditions under which the

theorem of parallel axes and perpendicular

axes are applicable. State the mathematical

expression .

Watch Video Solution

2. State and prove the principle / Theorem of

parallel axes.

Watch Video Solution

https://dl.doubtnut.com/l/_QWlQMG3ljObV
https://dl.doubtnut.com/l/_h8wVOXz9fXHy
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1. State and prove principle / theorem of

perpendicular axes.

Watch Video Solution

2. Deduce an expression for M.I. about an axis

passing through one end and perpendicular

to length of a thin uniform rod .

Watch Video Solution

https://dl.doubtnut.com/l/_IrsZN8hZo73l
https://dl.doubtnut.com/l/_q8lEO3jaYwSc


3. Prove that the M.I. of a uniform Disc about

an axis perpendicular to in plane and passing

through centre of mass is

Watch Video Solution

MR21

2

4. State an expression for M.I. of a thin

uniform disc about an axis passing through its

centre and perpendicular to its plane.

Determine M.I.about: its diameter.

Watch Video Solution

https://dl.doubtnut.com/l/_ItcxF6FM6RxL
https://dl.doubtnut.com/l/_2J8sYsyP2t6P
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5. State an expression for M.I. of a thin uniform

disc about an axis passing through its centre

and perpendicular to its plane. Determine

M.I.about: A tangent in its plane.

Watch Video Solution

1. State an expression for M.I. of a uniform

solid sphere about an axis of rotation

https://dl.doubtnut.com/l/_2J8sYsyP2t6P
https://dl.doubtnut.com/l/_olUeWRHWUSbG
https://dl.doubtnut.com/l/_DUlmPxtkTkWD


coinciding with its diameter. Also find M.I of

solid sphere about its tangent.

Watch Video Solution

2. A fly wheel is a mechanical device specifically

designed to efficiently store rotational energy.

For a particular machine it is in the form of a

uniform 20 kg disc of diameters 50 cm, able to

rotate about its own axis. Calculate its kinetic

energy when rotating at 1200 rpm. Use n

https://dl.doubtnut.com/l/_DUlmPxtkTkWD
https://dl.doubtnut.com/l/_nvMm9US85MDi


=10.Calculate its moment of inertia, in case it is

rotated about a tangent in its plane.

Watch Video Solution

3. A solid sphere of diameter 25cm and mass

25kg rotates about an axis through its centre.

Calculate its moment of inertia, if its angular

velocity changes from  to 

in 5 seconds. Also calculate the torque applied.

Watch Video Solution

2rads− 1 12rads− 1

https://dl.doubtnut.com/l/_nvMm9US85MDi
https://dl.doubtnut.com/l/_f3d34lsrTBU4
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1. A solid sphere has a radius  . If the radius

of gyration of this sphere about its diameter is

  , show that the radius of gyration

about the tangential axis of rotation is  

Watch Video Solution

R

√2/5 R

√7/5

R

2. The radius of gyration a body about an axis

at a distance of 6 cm from its centre of mass is

https://dl.doubtnut.com/l/_dBtE7jgWL6JW
https://dl.doubtnut.com/l/_txPngWvcwR1J


10cm. Find its radius of gyration about a

parallel axis through the centre of mass?

Watch Video Solution

3. A big dumb-bell is prepared by using a

uniform rod of mass 60 g and length 20 cm.

Two identical solid spheres of mass 50 g and

radius 10 cm each are at the two ends of the

rod. Calculate moment of inertia of the dumb-

bell when rotated about an axis passing

https://dl.doubtnut.com/l/_txPngWvcwR1J
https://dl.doubtnut.com/l/_C6Q8kgUJtp6G
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through its centre and perpendicular to the

length.

Watch Video Solution

1. Define angular momentum. State its unit.

Watch Video Solution

https://dl.doubtnut.com/l/_C6Q8kgUJtp6G
https://dl.doubtnut.com/l/_QjrKnI7DX4ft


2. Derive an expression that relates angular

momentum with the angular velocity of a rigid

body.

Watch Video Solution

3. Derive an expression that relates angular

momentum with the angular velocity of a rigid

body.

Watch Video Solution

https://dl.doubtnut.com/l/_g8P2lJmaqcgA
https://dl.doubtnut.com/l/_wAC9Rtycj6Sl
https://dl.doubtnut.com/l/_rKrHZYChQ9qw
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4. State and explain the principle of

conservation of angular momentum. Use a

suitable illustration. Do we use it in our daily

life ? When ?

Watch Video Solution

1. Prove principle of conservation of angular

momentum. Explain it with example.

Watch Video Solution

https://dl.doubtnut.com/l/_rKrHZYChQ9qw
https://dl.doubtnut.com/l/_YRuUrL4gBcaO


2. A body rotating at a steady rate, does

torque acts on the body?

Watch Video Solution

3. A spherical water balloon is revolving at

60rpm . In the course of time, 48.8% of its

water leaks out. With what frequency will the

remaining balloon revolve now? Neglect all

non-conservative forces.

https://dl.doubtnut.com/l/_YRuUrL4gBcaO
https://dl.doubtnut.com/l/_6YyQUY1KmvdU
https://dl.doubtnut.com/l/_EwCyeuUDihsc
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Watch Video Solution

4. A ceiling fan having moment of inertia

 attains its maximum frequency of 60

rpm in  seconds. Calculate its power rating.

Watch Video Solution

2kgm2

2π

https://dl.doubtnut.com/l/_EwCyeuUDihsc
https://dl.doubtnut.com/l/_328SUcwMjn3r


1. The angular momentum of a body changes

by  when its angular velocity

changes from  to . Find

the change in K.E of rotation.

Watch Video Solution

80kgm2s− 1

20rads− 1 40rads− 1

2. The kinetic energy of rotation of a body

about a given axis is . Its angular

momentum about the same axis is

 .Find the frequency of rotation

157J

12.5kgm2s− 1

https://dl.doubtnut.com/l/_BcowFZyr6NMH
https://dl.doubtnut.com/l/_Km7dQm9hZJLZ


of the body and moment of inertia about the

given axis?

Watch Video Solution

3. A ballet dancer spins about a vertical axis at

 with his arms outstretched. With

the arms folded, the M.I. about the same axis

of rotation changes by 25%.Calculate the new

speed of rotation in r.p.m.

Watch Video Solution

2.5πrads− 1

https://dl.doubtnut.com/l/_Km7dQm9hZJLZ
https://dl.doubtnut.com/l/_yUcEdZeTTHE5
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1. Two wheels of moment of inertia 

rotate side by side of the rate of 120 r.p.m. and

240 r.p.m. respectively in the opposite

direction. If now both the wheels are coupled

by means of weightless shaft so that both the

wheels now rotate with a common angular

speed, find the new speed of rotation.

Watch Video Solution

4kgm2

https://dl.doubtnut.com/l/_i3s7TAoyYECO


2. A flywheel used to prepare earthenware

pots is set into rotation at 100 rpm. It is in the

form of a disc of mass 10 kg and radius 0.4 m.

A lump of clay (to be taken equivalent to a

particle) of mass 1.6 kg falls on it and adheres

to it at a certain distance X from the centre.

Calculate X if the wheel now rotates at 80rpm.

Watch Video Solution

https://dl.doubtnut.com/l/_kZXNqTC408vW


3. A homogeneous rod XY of length 'L' and

mass 'M' pivoted at the centre  such that it

can rotate freely in vertical plane. Initially the

rod is in the horizontal position .A blob of wax

of same mass  as that of the rod falls

vertically with the speed 'V' and the sticks to

the rod midway between points 'C' and 'Y'. If

the rod rotates with angular speed  what will

be angular speed in terms of V and L?

Watch Video Solution

C

M

ω

https://dl.doubtnut.com/l/_xccsIzDe0dpj
https://dl.doubtnut.com/l/_RvGUKSW8isPN


4. What will be the duration of the day, If the

earth suddenly shrinks to  of its original

volume, mass remains uncharged.

Watch Video Solution

1

64

5. Define Rolling motion of a rigid body.

Watch Video Solution

6. State mathematical expression for K.E of

rolling body and state factors affecting K.E of

https://dl.doubtnut.com/l/_RvGUKSW8isPN
https://dl.doubtnut.com/l/_tCA5qFma8MBB
https://dl.doubtnut.com/l/_EtdqLN73LPFZ
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rolling body.

Watch Video Solution

7. Deduce an expression for kinetic energy

when a body is rolling on a plane surface

without slipping.

Watch Video Solution

https://dl.doubtnut.com/l/_EtdqLN73LPFZ
https://dl.doubtnut.com/l/_HWfRfSO3thew


1. Derive an expression for the kinetic energy

when a rigid body is rolling on a horizontal

surface without slipping. Hence, find the

kinetic energy of a solid sphere.

Watch Video Solution

2. Obtain an expression for total K.E. of rolling

body in the from

Watch Video Solution

MV 2[1 + ]
1

2

K2

R2

https://dl.doubtnut.com/l/_DXqQH5kbiISc
https://dl.doubtnut.com/l/_NJ5sd8c3EnXd
https://dl.doubtnut.com/l/_5bQP5KqeRy3d


3. Discuss the interlink between translational,

rotational and total kinectic energies of a rigid

object that rolls without slipping.

Watch Video Solution

4. Derive an expression for linear speed (V)

and linear acceleration (a) of a rigid uniform

ring, uniform circular disc and uniform solid

sphere rolling down the inclined plane

without slipping.

Watch Video Solution

https://dl.doubtnut.com/l/_5bQP5KqeRy3d
https://dl.doubtnut.com/l/_HnvNZ9WxceuL
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5. Derive an expression for linear speed (V) and

linear acceleration (a) of a rigid uniform ring,

uniform circular disc and uniform solid sphere

rolling down the inclined plane without

slipping.

Watch Video Solution

https://dl.doubtnut.com/l/_HnvNZ9WxceuL
https://dl.doubtnut.com/l/_QhQVWC8VW9My
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1. Is it possible to distinguish between a raw

egg and hard boiled egg by spinning each one

on a table with same torque? Justify your

answer.

Watch Video Solution

1. A solid cylinder rolls down on inclined plane.

Its mass is 2kg and radius 0.1m. If the height of

https://dl.doubtnut.com/l/_SVqkIr3xWRhN
https://dl.doubtnut.com/l/_R7jhJ0RTZTbH


the inclined plane is 4m, what is its rotational

K.E. when it reaches foot of the plane? Take

M.I. of solid cylinder about its axis = .

Watch Video Solution

Mr2

2

2. A solid sphere rolls up a plane inclined at an

angle of . If the linear velocity of its centre

of mass of the bottom of the plane is ,

find how far the sphere travels up the plane.

Watch Video Solution

45∘

5ms− 1

https://dl.doubtnut.com/l/_R7jhJ0RTZTbH
https://dl.doubtnut.com/l/_frWl6fT8WxOE
https://dl.doubtnut.com/l/_wYbLbp9v9WTQ


3. Starting from rest, an object rolls down

along an inclined that rises by 3 in every

5(along it) . The object gains a speed of

 as it travel a distance of  along the

incline. What can be the possible  of

the object?

Watch Video Solution

√10
m

s
m

5

3

shape/s

4. Distinguish between: What is the difference

between U.C.M. and Non-UCM? Give examples

Watch Video Solution

https://dl.doubtnut.com/l/_wYbLbp9v9WTQ
https://dl.doubtnut.com/l/_kXlmrmQ7IB5Q
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1. Distinguish between:Centripetal Force and

Centrifugal Force.

Watch Video Solution

2. Distinguish between :Inertial frame of

reference & Non - Inertial frame of reference.

Watch Video Solution

https://dl.doubtnut.com/l/_kXlmrmQ7IB5Q
https://dl.doubtnut.com/l/_zZXgePXLwzob
https://dl.doubtnut.com/l/_AZEYwfkrGgES
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3. A motor cyclist rides in a vertical circle in a

hollow sphere of 3m. Find the minimum speed

required so that he does not lose contact

while the sphere at the highest point.

Watch Video Solution

https://dl.doubtnut.com/l/_AZEYwfkrGgES
https://dl.doubtnut.com/l/_dvpgVX48d4Vj


1. A simple pendulum is suspended from the

roof of a railway carriage. What angle does the

string make with the vertical if the carriage

travels at a constant speed of 72 km/h around

a circular track of radius 100m? Take

.

Watch Video Solution

g = 9.8m/s2

2. Find the angle of banking of a railway track

of radius of curvature 250 m,if the optimum

https://dl.doubtnut.com/l/_wiQQJfqyuy01
https://dl.doubtnut.com/l/_7H8EKBDfTY1Q


velocity of the train is 90 . Also find the

elevation of the outer rail over the inner rail if

the two tracks are 1.6m apart

Watch Video Solution

km

h

3. Find the maximum speed of a car which can

be safely driven along a curve of radius 100 m

and coefficient of friction between tyres and

road is 0.2

Watch Video Solution

https://dl.doubtnut.com/l/_7H8EKBDfTY1Q
https://dl.doubtnut.com/l/_f4cZDM7UnCG0
https://dl.doubtnut.com/l/_727L656pv9tR


4. A conical pendulum has length 100 cm and

the angle made by the string with the vertical

is .The mass of the bob is 200 g, find The

centripetal force on the bob

Watch Video Solution

10∘

5. A conical pendulum has length 100 cm and

the angle made by the string with the vertical

is . The mass of the bob is 200 g, find

frequency of circular motion of the bob.

Watch Video Solution

10∘

https://dl.doubtnut.com/l/_727L656pv9tR
https://dl.doubtnut.com/l/_n7uMYjKoepiz


6. A body of mass 4 kg is rotating in a vertical

circle at the end of a string of length 0.6 m.

Calculate the difference of K.E. at the top and

the bottom of the circle

Watch Video Solution

7. A gramophone twin-table rotating at an

angular velocity , stops after one

revolution. Find the angular retardation.

3
rad

s

https://dl.doubtnut.com/l/_n7uMYjKoepiz
https://dl.doubtnut.com/l/_nuUPzLM1F3dz
https://dl.doubtnut.com/l/_x3H1oTpUBk9F


Watch Video Solution

8. A 1kg stone tied at the end of 1 m long

string is whirled in a vertical circle with

constant speed of 5m/s. If the tension in

string is 20N, then find the position of stone.

Watch Video Solution

9. An aircraft executes a horizontal loop at a

speed of 720 km/h with its wings banked at

https://dl.doubtnut.com/l/_x3H1oTpUBk9F
https://dl.doubtnut.com/l/_e0mR61RoXZ1T
https://dl.doubtnut.com/l/_tdgExTTrxMBN


. What is the radius of the loop.

Watch Video Solution

15∘

10. Show that the minimum angular speed

necessary to keep a rider .

Watch Video Solution

ω = √
g

μsR

11. Calculate the optimum speed and maximum

speed of a four wheeler travelling along a

curve track of radius 80 m. If the road is

https://dl.doubtnut.com/l/_tdgExTTrxMBN
https://dl.doubtnut.com/l/_8E5JWjxqHiDB
https://dl.doubtnut.com/l/_uIdxvvTWhYrC


banked at an angle of  and the

coefficient of friction between the tyres and

the road is 0.5.

Watch Video Solution

21∘ 48'

12. A solid sphere of radius 20 cm and mass 25

kg rotates about an axis through its centre.

Calculate its moment of inertia. If its angular

velocity the torque applied changes from

 to  in 5 sec, calculate the

torque applied.

2rads− 1 12ωrads− 1

https://dl.doubtnut.com/l/_uIdxvvTWhYrC
https://dl.doubtnut.com/l/_jOpskFRzLfEH


Watch Video Solution

13. A ballet dancer spins about a vertical axis

at 90 rpm with arms outstretched. With her

arms folded, the M.I. about the axis of rotation

decreases to 75%.Calculate the new rate of

revolutions

Watch Video Solution

14. The M.I. of a disc about an axis passing

through its centre and perpendicular to its

https://dl.doubtnut.com/l/_jOpskFRzLfEH
https://dl.doubtnut.com/l/_s8L7bxjdSAnQ
https://dl.doubtnut.com/l/_D4Z0CH8y6AvL


plane is , Determine its M.I. about a

parallel axis: tangential to its rim and

Watch Video Solution

10kgm2

15. The M.I. of a disc about an axis passing

through its centre and perpendicular to its

plane is ,Determine its M.I. about a

parallel axis: Passing through a point midway

between the centre and the rim.

Watch Video Solution

10kgm2

https://dl.doubtnut.com/l/_D4Z0CH8y6AvL
https://dl.doubtnut.com/l/_dwfqnVUXujig
https://dl.doubtnut.com/l/_qcyxPFgRqEUa


16. Radius of gyration of a disc of mass 5kg,

about a transverse axis passing through its

centre is 14.14 cm. Find radius of gyration

about its diameter and, hence, calculate M.I.

about the diameter

Watch Video Solution

17. Three particles, each of mass 0.5 kg, are

situated at the comers of an equilateral

triangle of side 0.4m. Find the M.I. and radius

of gyration of the system about an axis

https://dl.doubtnut.com/l/_qcyxPFgRqEUa
https://dl.doubtnut.com/l/_PKYOaUnWtMG3


passing through the centroid of the triangle

and perpendicular to its plane

Watch Video Solution

18. Show that the ratio of radius of gyration of

a thin ring about a tangential axis in its plane

to its radius of gyration about an axis passing

through its Centre and perpendicular to its

plane is 1.225

Watch Video Solution

https://dl.doubtnut.com/l/_PKYOaUnWtMG3
https://dl.doubtnut.com/l/_HPC9I12qXZcm
https://dl.doubtnut.com/l/_afP8VgbcJRb4


19. A person stands on a uniformly rotating

turn table with outstretched arms holding two

identical weights. The moment of inertia of

the system is . When he brings the

arms close to his body, the M.I. of inertia

reduces to . The angular speed of the

system now becomes . Find the initial

angular speed and the final K.E.

Watch Video Solution

60kgm2

58kgm2

3rads− 1

https://dl.doubtnut.com/l/_afP8VgbcJRb4


20. A thin uniform rod 2m long has a mass of

0.6 kg. Find its moment of inertia and radius of

gyration about an axis perpendicular to its

length and passing through: its centre

Watch Video Solution

21. A thin uniform rod 2m long has a mass of

0.6 kg. Find its moment of inertia and radius of

gyration about an axis perpendicular to its

length and passing through: one end

https://dl.doubtnut.com/l/_5c18v79jrHSp
https://dl.doubtnut.com/l/_MbJaWQZqCXVb


Watch Video Solution

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

plane of height 2.7 m rolls down without

slipping. If the same cylinder has to slide down

a frictionless inclined plane and acquires the

same velocity as that acquired by centre of

mass of rolling cylinder at the bottom of the

incline, what should be the height of the

inclined plane?

Watch Video Solution

https://dl.doubtnut.com/l/_MbJaWQZqCXVb
https://dl.doubtnut.com/l/_8fmYe8DjsSHI
https://dl.doubtnut.com/l/_KaoISvaDJw4R


23. Angular acceleration of a body of mass 50

kg under the action of a torque of magnitude

500 Nm is . Find the radius of gyration

of the body about its axis of rotation.

Watch Video Solution

25rads2

24. Four particles of masses 0.2 kg, 0.3 kg, 0.4

kg and 0.5 kg, respectively are kept at the

comers A, B, C and D of square ABCD of side

1m. Find the M.I. about an axis passing

https://dl.doubtnut.com/l/_KaoISvaDJw4R
https://dl.doubtnut.com/l/_KRvhm5cQkvW0
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through the point A and perpendicular to the

plane of the square

Watch Video Solution

1. Moment of inertia of a disc about the axis of

rotation is . A constant torque of 50

Nm acts on it. Find :Angular acceleration .

Watch Video Solution

10kgm2

https://dl.doubtnut.com/l/_KRvhm5cQkvW0
https://dl.doubtnut.com/l/_QUexiDqc5STA
https://dl.doubtnut.com/l/_yXWNHxrnl1Z5


2. Moment of inertia of a disc about the axis of

rotation is . A constant torque of 50

Nm acts on it. Find :Angular velocity at the end

of 10s, if the disc is initially at rest.

Watch Video Solution

10kgm2

3. A torque of 1500 Nm acting on a body

produces an angular acceleration of

. Find M.I of the body.

Watch Video Solution

13.2rads− 2

https://dl.doubtnut.com/l/_yXWNHxrnl1Z5
https://dl.doubtnut.com/l/_rtOHW8I710Q5


4. The moment if inertia of the earth about its

axis of rotation is  and if its

angular velocity is .

Calculate Kinetic Energy of rotation.

Watch Video Solution

9.83 × 1037kgm2

7.3 × 10− 5rads− 1

5. The moment if inertia of the earth about its

axis of rotation is  and if its

angular velocity is .

Calculate Radius of gyration

9.83 × 1037kgm2

7.3 × 10− 5rads− 1

https://dl.doubtnut.com/l/_rtOHW8I710Q5
https://dl.doubtnut.com/l/_ZjiCps5Tmm37
https://dl.doubtnut.com/l/_o9IEJPd0gcu5


Watch Video Solution

6. Choose the correct answer from option

given and write it with its corresponding

alphabet: In ten minutes, the angular

displacement of the minute hand of a wrist

watch is

A. 

B. 

C. 

rad
π

90

rad
π

30

rad
π

3

https://dl.doubtnut.com/l/_o9IEJPd0gcu5
https://dl.doubtnut.com/l/_fqvmErN91giT


D. 

Answer:

Watch Video Solution

2 rad
π

3

7. The angular speed of a fly-wheel making 120

revolution per minute is

A. 

B. 

C. 

π( )
rad

s

2π( )
rad

s

4π( )
rad

s

https://dl.doubtnut.com/l/_fqvmErN91giT
https://dl.doubtnut.com/l/_uCaOFD18x0Mx


D. 

Answer:

Watch Video Solution

4π2( )
rad

s

8. To stimulate the acceleration of large

rockets astronauts are spun at the end of a

long rotating beam of radius 9.8m. Angular

velocity, required to generate a centripetal

acceleration 8 times the acceleration due to

gravity, is.

https://dl.doubtnut.com/l/_uCaOFD18x0Mx
https://dl.doubtnut.com/l/_wL5xw2OfWqPN


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2( )
rad

s

2√2( )
rad

s

√2( )
rad

s

8( )
rad

s

9. Define and explain centrifugal force.

https://dl.doubtnut.com/l/_wL5xw2OfWqPN
https://dl.doubtnut.com/l/_ZxGdT4n0GFkX


A. it is in the accelerated frame of

reference

B. it is opposite to that of centripetal force

C. it obeys newton's law of motion

D. it effect is not observed.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_ZxGdT4n0GFkX


10. A particle moves with a constant angular

velocity in circular path of certain radius and is

acted upon by a certain force F. If the angular

velocity is will be doubled, keeping the radius

same, the new force

A. F/4

B. 4F

C. F/2

D. 2F

Answer:

https://dl.doubtnut.com/l/_0GZ1iXSf4Cm0


Watch Video Solution

11. When the angular velocity of a unit

uniformly rotating body becomes 3 times its

original value, the resultant of forces applied

to it increase by 60N. Find the acceleration of

the body m= 3kg.

A. 

B. 

C. 

2.5ms− 2, 7.5ms− 2

7.5ms− 2, 22.5ms− 2

5ms− 2, 45ms− 2

https://dl.doubtnut.com/l/_0GZ1iXSf4Cm0
https://dl.doubtnut.com/l/_5TajGrm2waaz


D. 

Answer:

Watch Video Solution

2.5ms− 2, 22.5ms− 2

12. A circular road of radius 1000m has

banking angle . If the coefficient of friction

between tyres and road is 0.5, the maximum

safe speed of a car having mass 2000 kg will

be

A. 172 m/s

45∘

https://dl.doubtnut.com/l/_5TajGrm2waaz
https://dl.doubtnut.com/l/_lLT5T5czrclH


B. 124m/s

C. 99m/s

D. 86m/s

Answer:

Watch Video Solution

13. A road is banked at an angle of 0.01 radian.

If the radius of the road is 80m, then safe

speed for the driver will be:(g = 10Nkg− 1)

https://dl.doubtnut.com/l/_lLT5T5czrclH
https://dl.doubtnut.com/l/_9vfkJe1TxGNH


A. 2.8m/s

B. 3.8m/s

C. 4.8m/s

D. 5.8m/s

Answer:

Watch Video Solution

14. When seen from below, the blades of a

ceiling fan are seen to be revolving

anticlockwise and their speed is

https://dl.doubtnut.com/l/_9vfkJe1TxGNH
https://dl.doubtnut.com/l/_hnBxELBB9IXl


decreasing.Select correct statement about the

directions of its angular velocity and angular

acceleration.

A. Angular velocity upwards, angular

accleration downwards

B. Angular velocity downwards, angular

acceleration upwards

C. Both, angular velocity and angular

acceleration, upwards

https://dl.doubtnut.com/l/_hnBxELBB9IXl


D. Both, angular velocity and angular

acceleration, downwards

Answer:

Watch Video Solution

15. Find the length of a simple pendulum

whose time period is same as at of a conical of

length L and an angle 0 with vertical.

A. 
L

cos θ

https://dl.doubtnut.com/l/_hnBxELBB9IXl
https://dl.doubtnut.com/l/_XjgWlb9G4DDw


B. 

C. 

D. 

Answer:

Watch Video Solution

L

L sin θ

L cos θ

16. The radius of orbit of the bob of a conical

pendulum whose length is  m and time

period of 2 second ( )

√2

g = 9.8ms− 2

https://dl.doubtnut.com/l/_XjgWlb9G4DDw
https://dl.doubtnut.com/l/_SFmYyYiacZEt
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A. 1m

B. 

C. 

D. 

Answer:

Watch Video Solution

m
1

√2

√3m

√2m

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


1. The minimum horizontal velocity that must

be imparted to a small bob that is suspended

by a string of length L, such that it reaches the

height of suspension is :

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

√2gl

√gl

√5gl

18gl

https://dl.doubtnut.com/l/_Rjj9WTiqp9CP


Watch Video Solution

2. A particle of mass1kg, tied to a 1.2 m long

string is whirled to perform vertical circular

motion, under gravity. Minimum speed of a

particle is . Consider following

statements. (P) Maximum speed must be

. (Q) Difference between maximum

and minimum tensions along the string is 60

N. Which of the following is true?

A. Only the statement P is correct

B. Only the statement Q is correct

5m/s

5√5m/s

https://dl.doubtnut.com/l/_Rjj9WTiqp9CP
https://dl.doubtnut.com/l/_RYimEnR3ZOti


C. Both the statements are correct.

D. Both the statements are incorrect

Answer:

Watch Video Solution

3. A body of mass 1kg is moving in a vertical

circular path of radius 1m. The difference

between kinetic energies at its highest and

lowest position is

https://dl.doubtnut.com/l/_RYimEnR3ZOti
https://dl.doubtnut.com/l/_bX2CY4De2Syw


A. 20 J

B. 10 J

C. 

D. 

Answer:

Watch Video Solution

4√5J

10(√5 − 1)J

4. When a car crosses a convex bridge, the

bridge
exerts a force on it. It is given by

https://dl.doubtnut.com/l/_bX2CY4De2Syw
https://dl.doubtnut.com/l/_6C6lkUu8bp5x


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

F = mg +
mv2

r

F =
mv2

r

F = mg −
mv2

r

F = mg +
mv2

r

5. A circular road is banked at an angle  for an

optimum speed V. The vertical component of

the
 normal reaction on a car driven at the

θ

https://dl.doubtnut.com/l/_6C6lkUu8bp5x
https://dl.doubtnut.com/l/_8hTaHNgdsTin


speed V on
 the road is equal to (in usual

notations)

A. Mg

B. 

C. 

D. 

Answer:

Watch Video Solution

Mg − μsN sin θ

Mg + μsN sin θ

N(1 − μsN sin θ)

https://dl.doubtnut.com/l/_8hTaHNgdsTin


6. In a conical pendulum, the axial height of

the right
circular cone described by the string

is equal to
half the radius of the circular path

of its bob. The
tension in the string is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

mg

√5

mg

√2

√5mg

√2mg

https://dl.doubtnut.com/l/_9W9r7v9ixlNu


Watch Video Solution

7. A pendulum bob has a speed of  at its

lowest is position. The pendulum is 0.5m long.

The speed of the bob, when string makes an

angle of to the vertical is

A. 2 m/s

B. 1/2 m/s

C. 1 m/s

D. 2.5 m/s

3m/s

60∘

https://dl.doubtnut.com/l/_9W9r7v9ixlNu
https://dl.doubtnut.com/l/_dRPPzJFZ6fFB


Answer:

Watch Video Solution

8. In a conical pendulam, when the bob moves

in a horizontal circle of radius r with uniform

speed v, the string of length L describes a cone

of semivertical angle . The tension in the

string is given by

A. 

B. 

θ

T =
mgl

L2 − r2

T =
L2 − r2

mgl

https://dl.doubtnut.com/l/_dRPPzJFZ6fFB
https://dl.doubtnut.com/l/_X1SeLgY9MmNh


C. 

D. 

Answer:

Watch Video Solution

T =
mgl

L2 − r2

T =
mgl

(L2 − r2)2

9. simple pendulam oscillates in a vertical

plane. When it passes through the mean

postion, the tension in the string is 3 times

the weight of the pendulam bob. What is the

https://dl.doubtnut.com/l/_X1SeLgY9MmNh
https://dl.doubtnut.com/l/_r9suk80DktMj


maximum displacement of the pendulam of

the string with respect to the vertical?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

30∘

45∘

60∘

90∘

https://dl.doubtnut.com/l/_r9suk80DktMj


10. A simple pendulum is of length /. It is

displaced so that its length becomes

horizontal and then released, then its velocity

at bottom will be:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

√gl

√6gl

√5gl

√2gl

https://dl.doubtnut.com/l/_Cg5SUFw85SJh


Watch Video Solution

11. A bucket full of water is rotated in vertical

circle of radius 20 m. The minimum speed that

the bucket should have so that water will not

fall when it is at the highest point is:

A. 

B. 

C. 14 m/s

D. 1.4 m/s

√98
m

s

√9.8
m

s

https://dl.doubtnut.com/l/_Cg5SUFw85SJh
https://dl.doubtnut.com/l/_ldVDd3b9SFST


Answer:

Watch Video Solution

12. A body of mass m hangs at one end of a

string of length Z, the other end of which is

fixed. It is given a horizontal velocity so that

the string would just become slack, when it

makes an angle of  with the upward drawn

vertical. The tension in string at this at this

position is 

A. 4.5mg


60∘

https://dl.doubtnut.com/l/_ldVDd3b9SFST
https://dl.doubtnut.com/l/_f2LX6o6zYQSQ


B. 2 mg


C. 3 mg


D. 

A. 4.5mg

B. mg

C. 3 mg

D. 

Answer:

Watch Video Solution

√mg

√mg

https://dl.doubtnut.com/l/_f2LX6o6zYQSQ
https://dl.doubtnut.com/l/_IUJsplewaJ69


13. A bucket full of water is rotated in a vertical

circle
 of radius R. If the water does not spill

out, then the
 speed of the bucket at the

topmost point will be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

√Rr

√5gR

√2gR

√( )
R

g

https://dl.doubtnut.com/l/_IUJsplewaJ69


14. Select correct statement about the formula

9expression) of moment of inertia (M.I) in

terms of mass M of the object and some of its

distance parameter/s, suchy as R,L, etc.

A. Different objects must have different

expressions for their MI.

B. When rotating, about their central axis,

a disc have the same expression for the

M.I.

https://dl.doubtnut.com/l/_IUJsplewaJ69
https://dl.doubtnut.com/l/_Pc3Nne4LKPpI


C. Expression for the M.I. for a

parallelepiped rotating about the

trasverse axis passing through its centre

includes its depth.

D. Expression for M.I. of a rod and that of a

plane sheet is the same about a

transverse axis.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_Pc3Nne4LKPpI
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1. In a certain unit, the radius of gyration of a

uniform disc about its central and transverse

axis is . Its radius of gyration about a

tangent in its plane (in the same unit) must be

A. 

B. 2.5

C. 

D. 

√2.5

√5

2√2.5

√12.5

https://dl.doubtnut.com/l/_QrR00YtR7oxV


Answer:

Watch Video Solution

2. Consider following cases:(P) A planet

revolving in an elliptical orbit. (Q)A planet

revolving in a circular orbit. Principle of

conservation of angular momentum comes in

force in which of these:

A. Only for (P)

B. Only for (Q)

https://dl.doubtnut.com/l/_QrR00YtR7oxV
https://dl.doubtnut.com/l/_b5MxzHxnvQZ8


C. For both, (P) and (Q)

D. Neither for (P), nor for (Q)

Answer:

Watch Video Solution

3. A thin walled hollow cylinder is rolling down

an incline, without slipping. At any instant, the

ratio "Rotational K.E.: Translational K.E.: Total

K.E." is:

https://dl.doubtnut.com/l/_b5MxzHxnvQZ8
https://dl.doubtnut.com/l/_RQ3cE2Jt93z5


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1: 1: 2

1: 2: 3

1: 1: 1

2: 1: 3

4. A body of mass M is rotating about an axis

with angular velocity . If k is radius ofω

https://dl.doubtnut.com/l/_RQ3cE2Jt93z5
https://dl.doubtnut.com/l/_CqeF8XF6SZM7


gyration of the body about the given axis, its

angular momentum is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

MV 2ω
1

2

MKω2

MKω

MK2ω

https://dl.doubtnut.com/l/_CqeF8XF6SZM7


5. The moment of inertia of a thin uniform rod

of mass M about an axis passing through its

centre and perpendicular to its length is given

to be .The moment of inertia of the same

road about an axis passing through one of it

sends and perpendicular to its length is:

A. 

B. 

C. 

D. 

I0

I∘
1

2

3I∘

5I∘

4I∘

https://dl.doubtnut.com/l/_0t33EmTssdQq


Answer:

Watch Video Solution

6. With the increase in temperature, moment

of inertia of a solid sphere about a diameter:

A. decreases

B. increases

C. does not change

D. cannot be predicted

https://dl.doubtnut.com/l/_0t33EmTssdQq
https://dl.doubtnut.com/l/_wAexPrdIolG8


Answer:

Watch Video Solution

7. The sum of moments of masses of all the

particles
in a system about the centre of mass

is always

A. zero

B. maximum

C. infinite

D. minimum

https://dl.doubtnut.com/l/_wAexPrdIolG8
https://dl.doubtnut.com/l/_bpX2p6Y4ZTqk


Answer:

Watch Video Solution

8. If a thin wire of length L and mass m is bent

in the
form of a semi-circle, then its M.I. about

an axis
joining its free ends will be


A. 



B. Zero


C. 



D. 

ML2

I 2ML2

P

ML2

2PI 2

https://dl.doubtnut.com/l/_bpX2p6Y4ZTqk
https://dl.doubtnut.com/l/_fcqz7v3ZhzZl


A. 

B. Zero

C. 

D. 

Answer:

Watch Video Solution

ML2

I 2ML2

P

ML2

2PI 2

9. A loop of mass M and Radius R is rolling on

a smooth horizontal surface with speed 'V'. Its

total kinetic energy

https://dl.doubtnut.com/l/_fcqz7v3ZhzZl
https://dl.doubtnut.com/l/_F9xhgAU2h4Ua


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

mV 21

2

mV 23

2

Mv2

MR2ω21

2

10. A sphere of moment of inertia  and mass

'm' rolls down on an inclined plane without

slipping. Its K.E. of rolling is.

I

https://dl.doubtnut.com/l/_F9xhgAU2h4Ua
https://dl.doubtnut.com/l/_WyHxX2AzNTER


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

Iω + Mv

0.5mV 2

0.5Iω2

0.5Iω2 + 0.5mV 2

11. A body of mass 'm' and radius of gyration 'K'

is rotating with angular acceleration . Then,

the torque acting on the body is:

α

https://dl.doubtnut.com/l/_WyHxX2AzNTER
https://dl.doubtnut.com/l/_pgrrCabVj46h


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

mK2α
1

2

mK2α
1

4

2mkα

Mk2α

12. The radius of a wheel is R and its radius of

gyration about an axis passing through its

centre and perpendicular to its plane is K. If

https://dl.doubtnut.com/l/_pgrrCabVj46h
https://dl.doubtnut.com/l/_Z2WjnVcMUfWX


the wheel is rolling without slipping the ratio

of its rotational kinetic energy to its

translational kinetic energy is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

K2

R2

R2

K2

K2

R2 + K2

R2

R2 + K2

https://dl.doubtnut.com/l/_Z2WjnVcMUfWX
https://dl.doubtnut.com/l/_xXmi8aYni5wm


13. A rod of mass  and length  is suspended

freely from its end and it can oscillate in the

vertical plane about the point of suspension. It

is pulled
 to one side and then released. It

passes through the equilibrium position with

angular speed . What is the kinetic energy

while passing through the mean position?

A. 

B. 

C. 

D. 

M l

ω

Ml2ω2

2

Ml2ω2

6

Ml2ω2

4

Ml2ω2

8

https://dl.doubtnut.com/l/_xXmi8aYni5wm
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Answer:

Watch Video Solution

1. A person is standing on a rotating wheel. If

he sits on the wheel, then the angular

momentum of the system will

A. increase

B. decrease

https://dl.doubtnut.com/l/_xXmi8aYni5wm
https://dl.doubtnut.com/l/_BDjcQOAb7CyD


C. remains same

D. double

Answer:

Watch Video Solution

2. A constant torque acting on a uniform

circular wheel changes its angular momentum

from A to 4A in 4 second, then the magnitude

of the torque is

https://dl.doubtnut.com/l/_BDjcQOAb7CyD
https://dl.doubtnut.com/l/_knrY3eURpf8x


A. 0.75A

B. 4A

C. A

D. 12A

Answer:

Watch Video Solution

3. M.I of a thin uniform rod about the axis

passing through its centre and perpendicular

https://dl.doubtnut.com/l/_knrY3eURpf8x
https://dl.doubtnut.com/l/_D82gLSohOvOp


to its length is  . The rod is cut

transversely into two halves, which are then

riveted end to end M.I. of the composite rod

about the axis passing through its centre and

perpendicular to its length will be:

A. 

B. 

C. 

D. 

Answer:

ML2

12

ML2

3

ML2

12

ML2

48

ML2

6

https://dl.doubtnut.com/l/_D82gLSohOvOp


Watch Video Solution

4. The radius of disc is 2m, the radius of

gyration of disc about an axis passing through

its diameter is

A. 2m

B. 2cm

C. 1m

D. 0.2m

Answer:

https://dl.doubtnut.com/l/_D82gLSohOvOp
https://dl.doubtnut.com/l/_eykCqjVOChxU


Watch Video Solution

5. A coin is placed on a gramophone record

rotating at a speed of 45 rpm, it flies away

when the rotational speed is 50 rpm. If two

such coins are placed one over the other on

the same record both of then will fly away

when rotational speed is

A. 10rpm

B. 25rpm

C. 12.5rpm

https://dl.doubtnut.com/l/_eykCqjVOChxU
https://dl.doubtnut.com/l/_vulwBMZxMWtY


D. 50rpm

Answer:

Watch Video Solution

6. A fly wheel revolves at , a

torque is applied to the flywheel for 10s. If the

torque increases the speed to ,

then the angular acceleration of the fly wheel

will be

A. 

100rev/ min

200rev/ min

rads− 2π

6

https://dl.doubtnut.com/l/_vulwBMZxMWtY
https://dl.doubtnut.com/l/_YMhlVYfqjWts


B. 

C. 

D. 

Answer:

Watch Video Solution

rads− 2π

5

rads− 2π

3

rad − 2π

3

7. The angular momentum , the linear

momentum  and position vector  are

related as:

¯̄̄L

¯̄̄P r̄

https://dl.doubtnut.com/l/_YMhlVYfqjWts
https://dl.doubtnut.com/l/_A3FoG62ybRYB


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

¯̄̄L = r̄ × p̄

L =
p

r

¯̄̄L = p̄ × r̄

¯̄̄L = p̄. r̄

8. A disc of moment of inertia  is

rotating at 600 r.p.m. If the frequency of

rotation changes from 600 r.p.m. to 300 r.p.m.,

kgm29.8

π2

https://dl.doubtnut.com/l/_A3FoG62ybRYB
https://dl.doubtnut.com/l/_QQMirOgIlNh2


then what is the work done?


A. 1470J


B. 1452J


C. 1567J


D. 1632J

Watch Video Solution

9. By keeping moment of inertia of a body

constant, if we double the time period, then

angular momentum of body


A. remains constant


https://dl.doubtnut.com/l/_QQMirOgIlNh2
https://dl.doubtnut.com/l/_gjdGSzsA8bMZ


B. becomes half


C. Doubles


D. Quadruples

A. 

A. remains constant

B. becomes half

C. Doubles

D. Quadruples

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_gjdGSzsA8bMZ


10. Calculate M.I. of a thin uniform ring about

an axis tangent to the ring and in a plane of

the ring, if its M.I. about an axis passing

through the centre and perpendicular to

plane is 4 kgm2


A. 



B. 



C. 



D. 

A. 

3kgm2

6kgm2

9kgm2

12kgm2

0.25kgm2

https://dl.doubtnut.com/l/_gjdGSzsA8bMZ
https://dl.doubtnut.com/l/_yinD5hYHBl3M


B. 

C. 

D. 

Answer:

Watch Video Solution

0.5kgm2

2kgm2

1kgm2

11. A uniform disc of mass 2 kg is rotated

about an axis perpendicular to the plane of

the disc. If radius gyration is 50 cm, then the

M.I. of the disc about same axis is

https://dl.doubtnut.com/l/_yinD5hYHBl3M
https://dl.doubtnut.com/l/_W8if1eQOpjpA
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A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

AL3DW 2

12

AL3DW 2

24

AL2DW 2

6

AL3DW 2

48

https://dl.doubtnut.com/l/_W8if1eQOpjpA


1. Select and write the correct answer

choosing the correct option :if the angular

momentum of a body increases by 50% ,its

kinetic energy of rotation increases by:

A. 0.5

B. 0.25

C. 1.25

D. 1

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_IJECZ8DSyMV2


Watch Video Solution

2. If  is the angular momentum and  is the

moment of inertia of a rotating body, then

 represents its:

A. Rotational P.E

B. Total Energy

C. Rotational K.E.

D. Translational K.E.

Answer:

L I

L2 /2I

https://dl.doubtnut.com/l/_IJECZ8DSyMV2
https://dl.doubtnut.com/l/_fZMtjv9PZW53


Watch Video Solution

3. A body of mass 0.1 kg tied to a string of

length 5 m is revolved in a vertical circle such

that the maximum tension in the string is 9N.

The minimum tension in the string is


A. 0N


B. 3N


C. 4N


D. 6N

A. 0N

https://dl.doubtnut.com/l/_fZMtjv9PZW53
https://dl.doubtnut.com/l/_zTW7MhgLaB37


B. 3N

C. 4N

D. 6N

Answer:

Watch Video Solution

4. The maximum speed at which a cyclist can

ride on a curved road of radius 20 m when

inclined at angle of  with horizontal is....

Given, g=9.8 ms −2
.


45∘

https://dl.doubtnut.com/l/_zTW7MhgLaB37
https://dl.doubtnut.com/l/_FCixE4qULVZ8


A. 10.74 m/s


B. 12m/s


C. 13m/s


D. 14m/s

A. 10.74 m/s

B. 12m/s

C. 13m/s

D. 14m/s

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_FCixE4qULVZ8


5. State characteristics of circular motion

Watch Video Solution

6. State Theorem of parallel Axes

Watch Video Solution

7. State the Law of conservation of momentum

and derive the formula.

https://dl.doubtnut.com/l/_FCixE4qULVZ8
https://dl.doubtnut.com/l/_fjMOr6on1RTI
https://dl.doubtnut.com/l/_sz2jN4ldRyRw
https://dl.doubtnut.com/l/_SxCUDc1jgKMm


Watch Video Solution

8. A spherical water balloon is revolving at

60rpm . In the course of time, 48.8% of its

water leaks out. With what frequency will the

remaining balloon revolve now? Neglect all

non-conservative forces.

Watch Video Solution

9. A racing track of curvature  is banked

at . coefficient of static friction

9.9m

tan− 1 0.5

https://dl.doubtnut.com/l/_SxCUDc1jgKMm
https://dl.doubtnut.com/l/_52C0gCmgRM4V
https://dl.doubtnut.com/l/_fl2ezhOCSGPo


between the track and the tyres of a vehicle is

. Determine the minimum and maximum

speed of the vehicle.

Watch Video Solution

0.2

10. For a rolling hollow sphere find the

relation, Translational K.E.: Rotational K.E.:

Total K.E. Also find what percentage of total is

translational and rotational

Watch Video Solution

https://dl.doubtnut.com/l/_fl2ezhOCSGPo
https://dl.doubtnut.com/l/_egUShBlFZFNp
https://dl.doubtnut.com/l/_dhdp3SZYEPZv


11. Distinguish between centripetal and

centrifugal force.

Watch Video Solution

12. Two wheels of moment of inertia 4 kgm^2`

rotate side by side at the rate of 120 rev/min

and 240 rev/min respectively in the opposite

directions. If now both the wheels are coupled

by means of weightless shaft so that the both

wheels now rotates with a common angular

speed. Find the new speed of rotation.

https://dl.doubtnut.com/l/_dhdp3SZYEPZv
https://dl.doubtnut.com/l/_jFM30YMPrScQ


Watch Video Solution

13. Derive an expression for M.I. about an axes

passing through one end and perpendicular

to length of a thin uniform rod.

Watch Video Solution

14. Obtain an expression  for a

rigid body rotating about perpendicular axis

Watch Video Solution

τ̄ = Ī × ¯̄̄α

https://dl.doubtnut.com/l/_jFM30YMPrScQ
https://dl.doubtnut.com/l/_WGTStq1ucE2H
https://dl.doubtnut.com/l/_fCh7odelCG9M


15. Derive an expression for most safe speed of

a vehicle moving on a curved banked road

ignoring friction?

Watch Video Solution

16. A metallic ring of a mass 1kg has moment

of Inertia  when rotating about one of

its diameters. It is molten remolded into a thin

uniform disc of the same radius. Find M.I.

1kgm2

https://dl.doubtnut.com/l/_fCh7odelCG9M
https://dl.doubtnut.com/l/_R0e0bOsB2j4H
https://dl.doubtnut.com/l/_skhFGt96c5C4


about central axis of uniform disc

perpendicular to plane.

Watch Video Solution

17. A rogid object is rolling down an inclined

plane. Derive an expressions for the

acceleration along the track and the speed

after falling through a certain vertical

distance.

Watch Video Solution

https://dl.doubtnut.com/l/_skhFGt96c5C4
https://dl.doubtnut.com/l/_k6M9KQyiaDJx
https://dl.doubtnut.com/l/_8fW2BoW1tMD2


18. Using the energy conservation, derive the

expression for the minimum speeds at

different locations along a vertical circular

motion controlled by gravity. Also prove that

the difference between the extreme tensions

(or normal forces) depends only upon the

weight of the object.

Watch Video Solution

https://dl.doubtnut.com/l/_8fW2BoW1tMD2

