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BOOKS - HC VERMA PHYSICS
(ENGLISH)

ROTATIONAL MECHANICS

1. The motor of an engine is rotating about its

axis with an angular velocity of 100


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_aFGwJL36r3Cp

rev/minute. It comes to rest in 15 s, after being
switched off. Assuming constant angular
deceleration, calculate the number of

revolutions made by it before coming to rest.

° Watch Video Solution

2. Starting from rest, a fan takes five seconds
to attain the maximum speed of 400 rpm
(revolutions per minute). Assuming constant
acceleration find the time taken by the fan in

attaining half the maximum speed.

| e |


https://dl.doubtnut.com/l/_aFGwJL36r3Cp
https://dl.doubtnut.com/l/_KTwKsPS83SLB

& Watch Video Solution I

3. A bucket is being lowered down into a well
through a rope passing over a fixed pulley of
radius 10 cm. Assume that the rope does not
slip on the pulley. Find the angular velocity
and angular acceleration of the pulley at an
instant when the bucket is going down at at

speed of 20 cm/s and has an acceleration of

m
4.0—.
g2

° Watch Video Solution



https://dl.doubtnut.com/l/_KTwKsPS83SLB
https://dl.doubtnut.com/l/_bnOCcFhTFbIv
https://dl.doubtnut.com/l/_PTmujThpRzPx

4. Consider a pulley fixed at its centre of mass
by a clamp. A light rope is wound over it and
the free end is tied to block. The tension in the
rope is T. a. Write the forces acting on the
pulley. How are they related? B. Locate the axis
of rotation. c. Find the torque of the forces

abut the axis of rotation.

SN



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

\ o Watch Video Solution

5. A wheel of radius 10 cm can rotate freely
about its centre as shown in figure. A string is
wrapped over its rim and is pulled by a force
of 5.0 N. It is found that the torque produces
an angular acceleration 2.0 rads ? in the

wheel. Calculate the moment of inertia of the


https://dl.doubtnut.com/l/_PTmujThpRzPx
https://dl.doubtnut.com/l/_lEWNdqMwrTV5

wheel.
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o Watch Video Solution

6. A wheel is rotating at an angular speed w
about its axis which is kept vertical. An
identical wheel initially at rest is gently

dropped into the same axle and the two


https://dl.doubtnut.com/l/_lEWNdqMwrTV5
https://dl.doubtnut.com/l/_ve41Ey1jVT3y

wheels start rotating with a common angular

speed. Find this common angular speed.

o Watch Video Solution

7. A wheel of moment of inertia | and radius r
is free to rotate about its centre as shown in
figure. A string is wrapped over its rim and a
block of mass m is attached to the free end of
the string. The system is released from rest.

Find the speed of the block as it descends


https://dl.doubtnut.com/l/_ve41Ey1jVT3y
https://dl.doubtnut.com/l/_ZPJcUV7An87t

through a height h.

__1
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o Watch Video Solution

8. Consider a light rod with two heavy mass

particles at its ends. Let AB be a line


https://dl.doubtnut.com/l/_ZPJcUV7An87t
https://dl.doubtnut.com/l/_2BsycXomBwGz

perpendicular to the rod as shown in figure.

What is the moment of inertia of the system

about AB?
s
I o |
p—r. i
b .
my l ma
B.

o Watch Video Solution

9. Three particles, each of mass m are situated
at the vertices of an equilateral triangle ABC of

side L as shown in the figure. Find the moment


https://dl.doubtnut.com/l/_2BsycXomBwGz
https://dl.doubtnut.com/l/_uMe91jYyT6fM

of inertia of the system about the line AX
perpendicular to AB in the plane of ABC

X

° Watch Video Solution



https://dl.doubtnut.com/l/_uMe91jYyT6fM

10. Find the moment of inertia of a uniform

ring of mass M and radius R about a diameter.

° Watch Video Solution

1. Find the moment of inertia of a solid
cylinder of mass M and radius R about a line
parallel to the axis of the cylinder and on the

surface of the cylinder.

o Watch Video Solution



https://dl.doubtnut.com/l/_tdmyHNfoY7Ji
https://dl.doubtnut.com/l/_LaeBHulcbg9A
https://dl.doubtnut.com/l/_vASu2Oq08YKE

12. A uniform sphere of mass 200 g rolls
without slipping on a plane surface so that its
centre moves at a speed of 2.00 cm/s. Find its

kinetic energy.

o Watch Video Solution

Worked Out Examples

1. A wheel rotates with a constant acceleration

of 2.0@. If the wheel starts from rest, how

S


https://dl.doubtnut.com/l/_vASu2Oq08YKE
https://dl.doubtnut.com/l/_mGZMrVsjVP9y

many revolutions will it make in the first 10

seconds?

° Watch Video Solution

2. The wheel of a motor, accelerated uniformly
from rest, rotates through 2.5 radian during
the first second. Find the angle rotated during

the next second.

o Watch Video Solution



https://dl.doubtnut.com/l/_mGZMrVsjVP9y
https://dl.doubtnut.com/l/_6SzPbeEWZKVq

3. A wheel having moment of inertia 2 kg m”2
about its axis, rotates at 50 rpm about this
axis. Find the torque that can stop the wheel

in one minute.

o Watch Video Solution

4. A string is wrapped around the rim of a
wheel of moment of inertia 0.20 kg-m”2 and
radius 20 cm. The wheel is free to rotate about

it axis. Initially, the wheel is at rest. The string


https://dl.doubtnut.com/l/_z4KMctpulCD6
https://dl.doubtnut.com/l/_CfR560rI5zHK

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

angular velocity of the wheel after 5.0 seconds.

O Watch Video Solution

5. A wheel of radius r and moment of inertia |
about its axis is fixed at top of an inclined
plane of inclination 6 as shown in figure. A
string is wrapped round the wheel and its free
end supports a block of mass M which can
slide on the plane. Initially, the wheel is

rotating at a speed w in direction such that


https://dl.doubtnut.com/l/_CfR560rI5zHK
https://dl.doubtnut.com/l/_1eCFrVjEno2P

the block slides up the plane. How far will the

block move before stopping?

o X,

o Watch Video Solution

6. The pulley shown in figure has a moment of
inertia | about it's axis and its radius is R. Find
the magnitude of the acceleration of the two

blocks. Assume that the string is light and


https://dl.doubtnut.com/l/_1eCFrVjEno2P
https://dl.doubtnut.com/l/_idKjOh1NAIfT

does not slip on the pulley.

5

M

o Watch Video Solution

7. Two small kids weighing 10 kg and 15 kg

respectively are trying to balance a seesaw of


https://dl.doubtnut.com/l/_idKjOh1NAIfT
https://dl.doubtnut.com/l/_mhdvXBOMGLl3

total length 5.0 with the fulcrum at the centre.
If one of the kids is sitting at an end where

should the other sit?

o Watch Video Solution

8. A uniform ladder of mass 10 kg leans against
a smooth vertical wall making an angle of 53°
with it. The other end rests on a rough
horizontal floor. Find the normal force and the

frictional force that the floor exerts on the

ladder

| e |


https://dl.doubtnut.com/l/_mhdvXBOMGLl3
https://dl.doubtnut.com/l/_5dUJkTLIMiHv

| L ® Watch Video Solution

9. The ladder shown in figure has negligible
mass and rests on a frictionless floor. The
crossbar connects the two legs of the ladder
at the middle. The angle between the two legs
is 60°. The fat person sitting on the ladder has
a mas of 80 kg. Find the contact force exerted

by the floor on each leg and the tension in the


https://dl.doubtnut.com/l/_5dUJkTLIMiHv
https://dl.doubtnut.com/l/_gmRPXxAgtEah

cross bar.

o Watch Video Solution

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

attached tightly to the ends of a light rod of


https://dl.doubtnut.com/l/_gmRPXxAgtEah
https://dl.doubtnut.com/l/_nGMPG5V6YQDb

length d. The structure rotates about the
perpendicular bisector of the rod at an
angular speed w. Calculate the angular
momentum of the individual balls and of the

system about the axis of rotation.

o Watch Video Solution

11. Two particles of mass m each are attached
to a light rod of length d, one at its centre and
the other at a free end, The rod is fixed at the

other end and is rotated in a plane at an


https://dl.doubtnut.com/l/_nGMPG5V6YQDb
https://dl.doubtnut.com/l/_okXRngoUmPU7

angular speed w. Calculate the angular
momentum of the particle at the end with

respect to the particle at the centre

° Watch Video Solution

12. A particle is projected at time t=0 from a
point P wilth a speed v, at an angle of 45° to
the horizontal. Find the magnitude and the
direction of the angular momentum of the

. . . Vo
particle about the point P at time ¢t = ?

° Watch Video Solution



https://dl.doubtnut.com/l/_okXRngoUmPU7
https://dl.doubtnut.com/l/_IKkmcBMA359k

13. A uniform circular disc of mass 200 g and
radius 4.0 cm is rotated about one of its
diameter at an angular speed of 10 rad/s. Find
the kinetic energy of the disc and its angular

momentum about the axis of rotation.

o Watch Video Solution

14. A wheel rotating at an angular speed of 20
rad/s is brought to rest by a constant torque

in 4.0 seconds. If the moment of inertia of the


https://dl.doubtnut.com/l/_IKkmcBMA359k
https://dl.doubtnut.com/l/_iZq3jjosGW6W
https://dl.doubtnut.com/l/_u3Vg3tTrpBVk

wheel about the axis of rotation is 0.20
kg — m? find the work done by the torque in

the first two seconds.

° Watch Video Solution

15. Two masses m and M(m < M) are joined

by a light string passing over a smooth and


https://dl.doubtnut.com/l/_u3Vg3tTrpBVk
https://dl.doubtnut.com/l/_u0Eaa4vF7B6K

light pulley (as shown)

r i i

° Watch Video Solution



https://dl.doubtnut.com/l/_u0Eaa4vF7B6K

16. Figure shows a mass m placed on a
frictionless horizontal table and attached toa
string passing through a mall hole in the
surface. Initially, themas movesin a circle of
radius ry with a speed vy and the ree end of
the string is held by a person. The person pulls
on the string slowly to decrease the radius of
th circle of r. a. Find the tension in the string
when the mass moves in the circle of radius r.
b. Calculate the chasnge in the kinetic energy

of the mass

° Watch Video Solution



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

17. A uniform rod of mas m and length | is kept
vertical with the lower end clamed. It is slightly
pushed to let it fall down under gravity. Find
its angular speed when the rod is passing
through its lowest positon. Neglect any
friction at the clamp. What will be the linear

speed of the free end at this instant?

o Watch Video Solution



https://dl.doubtnut.com/l/_wWJaunskmUkg
https://dl.doubtnut.com/l/_3WYN5FFSswgb

18. 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 a
line perpendicular to the plane of the square

and passing through the center of the square.

o Watch Video Solution

19. Two identical spheres each of mass 1.20 kg
and radius 10.0 cm are fixed at the ends of a

light rod so that the separation between the


https://dl.doubtnut.com/l/_Okj2HnORzdnj
https://dl.doubtnut.com/l/_0FzFuMHAsFrN

centers is 50.0 cm. Find the moment of inertia
of the system about an axis perpendicular to

the rod passing through its middle point.

o Watch Video Solution

20. Two uniform identicla rods each of mass M
and length | are joined to form a cross as
shown in figure. Find the momet of inertia of

the cross about a bisector as shown doted in


https://dl.doubtnut.com/l/_0FzFuMHAsFrN
https://dl.doubtnut.com/l/_W9Zew5rUpJIx

the figure

° Watch Video Solution

21. A uniform rod of mass M and length a lies

on a smooth horizontal plane. A particle of


https://dl.doubtnut.com/l/_W9Zew5rUpJIx
https://dl.doubtnut.com/l/_NQxW57Q8f3Xe

mass m moving at a speed v perpendicular to

the length of the rod strikes it at a distance %
from the centre and stops after the collision.
Find a. the velocity of the cente of the rod and
b. the angular velocity of the rod abut its

centre just after the collision.

° Watch Video Solution

22. A wheel of perimeter 220 cm rolls on a level
road at a speed of 9 km/h. How many

revolutions does the wheel make per second?

| e |


https://dl.doubtnut.com/l/_NQxW57Q8f3Xe
https://dl.doubtnut.com/l/_9IffDqyfUfDR

& Watch Video Solution I

23. A cylinder is released from rest from the
top of an incline of inclination 6 and length 'L.
If the cylinder rolls without slipping. What will

be its speed when it reaches the bottom?

° Watch Video Solution

24. A sphere of mass m rolls without slipping
on an inclined plane of inclination 6. Find the

linear acceleration of the sphere and the force


https://dl.doubtnut.com/l/_9IffDqyfUfDR
https://dl.doubtnut.com/l/_5zwKA3XoaPTf
https://dl.doubtnut.com/l/_9FM4x42KGCmx

of friction acting on it. What should be the
minimum coefficient of static friction to

support pure rolling?

o Watch Video Solution

25. Figure shows two cylinders of radii
r1 and r9 having moments of inertia
I, and I, about their respective axes. Initially
the cylinders rotate about their axes with
angular speed w; and wy as shown in the

figure. The cylinders are moved closer to touch


https://dl.doubtnut.com/l/_9FM4x42KGCmx
https://dl.doubtnut.com/l/_i53CtfFRQDMm

each other keeping the axes parallel. The
cylinders first slip over each other at the
contact but the slipping finally ceases due to
the friction between them. Find the angular
speeds of the cylinders after the slipping

ceases.

o Watch Video Solution



https://dl.doubtnut.com/l/_i53CtfFRQDMm

26. A cylinder of mass m is suspended through
two strings wrapped around it as shwon in
figure . Find a. the tension T in the string and
b. the speed o the cylinder as it falls through a

distance h.

Ll ﬂfffffffffffff PP LTSI
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o Watch Video Solution



https://dl.doubtnut.com/l/_9teRgFRUwvFI

27. A force F acts tangentially at the highest
point of a sphere of mass m kept on a rough
horiozontal plane. If the sphere rolls withut
slipping, find the accelerastioni of the centre

of the sphere.

o Watch Video Solution

28. A sphere of mass M and radius r shown in
figure slips on a rough horizontal plane. At

some instant it has translational velocity Vj


https://dl.doubtnut.com/l/_HW1UrY50VZqw
https://dl.doubtnut.com/l/_kjzazZpwjAeW

: : v
and rotational velocity about the centre —20 :
7’?

Find the translational velocity after the sphere

starts pure rolling.

\wz'}é’%

—)VO

o Watch Video Solution

29. The sphere shown in figure lies on a rough

plane when a particle of mass m travelling at a


https://dl.doubtnut.com/l/_kjzazZpwjAeW
https://dl.doubtnut.com/l/_eOrULHDHMmlg

speed v, collides and sticks with it. If the line
of motion of the particle is at a distance h
above the plane, find a. the linear speed o the
combined system just after the collision b. the
angular speed of the system about the centre
of the sphere just the collision c. the value of h
for which the sphere starts pure rolling on the
plane Assume that the mass M of the sphere is
large compared to the mass of the particle so
that the centre of mass of the combined

system is not appreciably shifted from the


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

centre of the sphere.

o Watch Video Solution

Objective 1

_>
1. Let A be a unit vector along the axis of

_>
rotation of a purely rotating body and B be a

unit vector along the velocity of a particle P of


https://dl.doubtnut.com/l/_eOrULHDHMmlg
https://dl.doubtnut.com/l/_ldNtIeafYcJC

the body away from the axis

— =
A.Bis

Al

B. -1

C.0

D. none of these

Answer: C

. The value of

o Watch Video Solution



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

2. A body is uniformly rotating bout an axis
. . . %

fixed in an inertial frame of reference. Let A

be a unit vector along the axis of rotation and

% .

B be the unit vector along the resultant force

on a particle P of the body away from the axis.

— —
Thevalueof A. B is

Al
B. -1
C.0

D. none of these


https://dl.doubtnut.com/l/_SMK06Jhp134d

Answer: C

o Watch Video Solution

3. A particle moves with a constant velocity

parallel to the X-axis. Its angular momentum

with respect to the origin

A.Is zero

B. remains constant

C. goes on increasing

D. goes on decreasing


https://dl.doubtnut.com/l/_SMK06Jhp134d
https://dl.doubtnut.com/l/_vUutc54L7KtN

Answer: B

o Watch Video Solution

4. A body is in pure rotation. The linear speed
'V' of a particle, the distance 'r' of the particle
from the axis and the angular velocity w of the

v
body are related as w = —. Thus
T


https://dl.doubtnut.com/l/_vUutc54L7KtN
https://dl.doubtnut.com/l/_uqFmF59cc3UJ

D.wis independent of r

Answer: D

o Watch Video Solution

5. Figure shows a small wheel fixed coaxially on
a bigger one of double the radius. The system
rotates about the common axis. The strings
supporting A and B do not slip on the wheels.

If x and y be the distances travelled by A and B


https://dl.doubtnut.com/l/_uqFmF59cc3UJ
https://dl.doubtnut.com/l/_F7pEr3xDrTVV

in the same time interval, then

7

/7



https://dl.doubtnut.com/l/_F7pEr3xDrTVV

Cy=2

D. none of these

Answer: C

o Watch Video Solution

6. A body is rotating uniformly about a vertical

axis fixed in an inertial frame. The resultant

force on a particle of the body not on axis is


https://dl.doubtnut.com/l/_F7pEr3xDrTVV
https://dl.doubtnut.com/l/_WXZGQFJE4s2m

A. vertical

B. horizontal skew with the axis

C. horizontal and intersecting the axis

D. none of these

Answer: C

o Watch Video Solution

7. A body is rotating anonuniformly abut a

vertical axis fixed in an inertial frame. The


https://dl.doubtnut.com/l/_WXZGQFJE4s2m
https://dl.doubtnut.com/l/_NBX6Qa0Atdfb

resultant force on a particle of the body of

thebody not on the axis is

A. vertical

B. horizontal and skew with the axis

C. horizontal and intersection

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_NBX6Qa0Atdfb

%
8. Let ' be the force acting on a particle

: " — 7
having position vector r and T' be the

torque of this force about the origin. Then

= — —
Ar.I' =0and FF.T =0
= — —
B.r.I' =0utF.T #0
= — —
Cr.I' Z20utF.T =0
= — =
D.r.I' #0and FF.T #0
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_53YS1GWeSgKD

9. One end of a uniform rod of mas m and
length | is clamped. The rod lies on a smooth
horizontal surface and rotates on it about the
clamped end at a uniform angular velocity w.
The force exerted by the clamp on the rod has

a horizontal component

A. mw?l

B. zero


https://dl.doubtnut.com/l/_2UO7c6WDwfCC

Answer: D

o Watch Video Solution

10. A uniform rod is kept vertically on a
horizontally smooth surface at a point O. IF it
is rotated slightly and released, it falls down
on the horizontal surface. The lower end will

remain

A .at O

B. at a distance less than 2 from O


https://dl.doubtnut.com/l/_2UO7c6WDwfCC
https://dl.doubtnut.com/l/_nbbY2ffP0Qwn

C. at a distance 2 from O

[
D. at a distance larger than 2 from O

Answer: C

o Watch Video Solution

11. A circular disc A of radius r is made from an
iron plate of thickness t and another circular
disc B of radius 4r is made from an iron plate
of thickness t/4. The relation between the

moments of inertia I, and Igis


https://dl.doubtnut.com/l/_nbbY2ffP0Qwn
https://dl.doubtnut.com/l/_0eVRWNvz4JeG

A1y > Ip

B.I, = Ip

C.ly<lIp

D. depends on the actual values of t and r

Answer: C

o Watch Video Solution

12. Equal torques asct on the discs A and B of
theh previous problem, initially both being at

rest. At a later instant, theliear speeds of a


https://dl.doubtnut.com/l/_0eVRWNvz4JeG
https://dl.doubtnut.com/l/_k6lX6kUrsdYM

point on therim of a A another potin on the

rim of B are V4 and Vp respectively. We have

AV, < Vg

B.V4, =Vpg

C.Vy <Vp

D. the relation depends on the tactual

magnitude of the torques

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_k6lX6kUrsdYM
https://dl.doubtnut.com/l/_3AjOVuaI3Hn5

13. A closed cylindrical tube containing some
water (not filling the entire tube) lies in a
horizontal plane. If the tube is rotated about a
perpendicular bisector, the moment of inertia

of water about the axis

A. increases

B. decreases

C. remains constant

D. increases if the rotation is clockwise and

decreases if it is anticlockwise


https://dl.doubtnut.com/l/_3AjOVuaI3Hn5

Answer: A

o Watch Video Solution

14. The moment of inertia of a uniform
semicircular wire of mass 'M' and radius 'r'
about a line perpendicular to the plane of the

wire through the center is

A. Mr?

BlM2
2 T

clM2
.47°


https://dl.doubtnut.com/l/_3AjOVuaI3Hn5
https://dl.doubtnut.com/l/_As9mI2M0ck3s

D. — Mr?

Answer: A

° Watch Video Solution

15. Let I; and I, be the moments of inertia of
two bodies of identical geometrical shape, the
first made of aluminum and the second of

iron.

AT < I,


https://dl.doubtnut.com/l/_As9mI2M0ck3s
https://dl.doubtnut.com/l/_T78EwDQ4Me7j

B.Il — I2

C.IL > I,

D. Relation between I; and I, depends on

the actual shapes of the bodies

Answer: A

o Watch Video Solution

16. A body having its centre of mass at the
origin  has three of its particles at

(a,0,0), (0, a,0),(0,0,a). The moments of


https://dl.doubtnut.com/l/_T78EwDQ4Me7j
https://dl.doubtnut.com/l/_nIwiXLJNckjb

inertia of the body about the X and Y axes are
020 kg —m? each. The moment of inertia
about the Z-axis

A.is 0.20 kg — m*

B.is 0.40 kg — m*

C.is 0.204/2 kg — m?

D. cannot be deduced with this

information.

Answer: D

° Watch Video Solution



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

17. A cubical block of mass M and edge a slides
down a rougg inclined plane of inclination 6
with a uniform velocity. The torque of the
normal force on the block about its centre has

magnitude.
A. zero
B. Mga

C. Mgasin6

1
D. EMga sin 6


https://dl.doubtnut.com/l/_nIwiXLJNckjb
https://dl.doubtnut.com/l/_brEK4cju6hQU

Answer: D

° Watch Video Solution

18. A thin circular ring of mass M and radius r
is rotating about its axis with an angular
speed w. Two particles having mass m each are
now attached at diametrically opposite points.

The angular speed of the ring will become

wM
M +m

5 wM
"M + 2m

A.



https://dl.doubtnut.com/l/_brEK4cju6hQU
https://dl.doubtnut.com/l/_87Q8E7sHgr1p

c w(M — 2m)
- M+ 2m
w(M + 2m)

Answer: B

o Watch Video Solution

19. A man is sitting on a rotating stool with his
arms outstretched. If suddenly he folds his

arms the angular velocity of the man would

A. increases


https://dl.doubtnut.com/l/_87Q8E7sHgr1p
https://dl.doubtnut.com/l/_TIhkwTbtozYn

B. decreases

C. remains unchanged

D. doubles

Answer: C

o Watch Video Solution

20. The center of a wheel rolling on a plane
surface moves with a speed v;. A particle on
the rim of the wheel at the same level as the

center will be moving at speed


https://dl.doubtnut.com/l/_TIhkwTbtozYn
https://dl.doubtnut.com/l/_qcOyHV9skfRr

A. zero

C. \/§’UO

D. 2’1)0

Answer: C

o Watch Video Solution

21. A wheel of radius 20 cm is pushed ot move
it on a rough horizontal surface. It is found to

move through a distance of 60 cm on the road


https://dl.doubtnut.com/l/_qcOyHV9skfRr
https://dl.doubtnut.com/l/_tWjA6msV6rRp

during the time it completes one

revolutionabout the centre. Assume that the

linear and the angular accelerations are

uniform. The frictional force acting on the

wheel by the surface is

A. along the velocity of the wheel

B. opposite to the velocity o the wheel

C. perpendicular to the velocity of the

wheel

D. zero


https://dl.doubtnut.com/l/_tWjA6msV6rRp

Answer: A

° Watch Video Solution

22. The angular velocity of the engine (and
hence of the wheel) on a scooter is
proportional to the petrol input per second.
The scooter is moving on a frictionless road
with uniform velocity. If the petrol input is
increased by 10% the linear velocity of the

scooter is increased by


https://dl.doubtnut.com/l/_tWjA6msV6rRp
https://dl.doubtnut.com/l/_O6fEg5rwQYNZ

A.0.5

B.10

C.0.2

D.O

Answer: D

o Watch Video Solution

23. A solid sphere, a hollow sphere and a disc,
all having the same mass and radius, are

placed at the top of an incline and released.


https://dl.doubtnut.com/l/_O6fEg5rwQYNZ
https://dl.doubtnut.com/l/_ZiAPBCudVkSJ

The friction coefficients between the objects
and the incline are same and not sufficient to
allow pure rolling. The least time will be taken
in reaching the bottom by

A. the solid sphere

B. the hollow sphere

C.the disc

D. all will take same time

Answer: D

o Watch Video Solution



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

24. A solid sphere, a ring and a disc all having
same mass and radius are placed at the top of
an incline and released. The friction coefficient
between the objects and the incline are same
but not sufficient to allow pure rolling. Least

time will be taken in reaching the bottom by

A. the solid sphere

B. the hollow sphere

C. the disc

D. all will take same time


https://dl.doubtnut.com/l/_ZiAPBCudVkSJ
https://dl.doubtnut.com/l/_kRDn0Vg6oFLv

Answer: D

o Watch Video Solution

25. In the previous question the smallest

kinetic energy at the bottom of the incline will

be achieved by

A. the solid sphere

B. the hollow sphere

C. the disc

D. all will achieve same kinetic energy


https://dl.doubtnut.com/l/_kRDn0Vg6oFLv
https://dl.doubtnut.com/l/_tkzVnY3REycz

Answer: B

° Watch Video Solution

26. A string of negligible thicknes is wrapped
several times around a cylinder kept on a
rough horizontal surface. A man standing at a
distance | from the cylinder holds one end of
the sitting an pulls the cylinder towards him
figure. There is no slipping anywhere. The
length of the string passed through the hand

of the man whicle the cylinder reaches his


https://dl.doubtnut.com/l/_tkzVnY3REycz
https://dl.doubtnut.com/l/_g4ofYsc6s3Fp

hands is

Al

B. 2l

C. 3l

D. 41

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_g4ofYsc6s3Fp

Objective 2

1. The axis of rotation of a purely rotating

body

A. must pass through the centre of mass

B. may pass through the centre of mass

C. must pass through a particle of the body

D. may pass through a particle of the body

Answer: B::D


https://dl.doubtnut.com/l/_g4ofYsc6s3Fp
https://dl.doubtnut.com/l/_M6gpuGvrgu2A

° Watch Video Solution

2. Consider the following two equations

AL=1Iw
B.d_L:I‘
dt

In non-inertial frames...

A. both A and B are true

B. Ais true but B is false

C.B is true but A is false

D. both and B are false


https://dl.doubtnut.com/l/_M6gpuGvrgu2A
https://dl.doubtnut.com/l/_8t6m4x0sLQZ1

Answer: B

o Watch Video Solution

3. A particle moves on a straight line with a

uniform velocity. It's angular momentum

A.is always zero

B. is zero about a point on the straight line

C.is not zero about a point away from the

straight line


https://dl.doubtnut.com/l/_8t6m4x0sLQZ1
https://dl.doubtnut.com/l/_qq7SyxkmHaYo

D. about any given point remains constant

Answer: B::C::D

° Watch Video Solution

4. If there is no external force acting on a

nonrigid body, which of the followhng

quantities must remain constant?

A. angular momentum

B. linear momentum


https://dl.doubtnut.com/l/_qq7SyxkmHaYo
https://dl.doubtnut.com/l/_U7Hb2Fir35i3

C. kinetic energy

D. moment of inertia

Answer: A::B

o Watch Video Solution

5. Let 14 and Iz be moments of inertia of a
body about two axes A and B respectively.
The axis A passes through the centre of mass

of the body but B does not. Then


https://dl.doubtnut.com/l/_U7Hb2Fir35i3
https://dl.doubtnut.com/l/_ZbzXgivSmCzb

A1y < Ip

B.IfI4 < Ipthe axes pareparallel

C.Iftheaxesareparal < lI4 < Ig

D. I ftheaxesare —paral < lI4 > Ig

Answer: C

o Watch Video Solution

6. A sphere is rotating about a diameter


https://dl.doubtnut.com/l/_ZbzXgivSmCzb
https://dl.doubtnut.com/l/_X33jrSgUENvf

A.the particles on the surface of the

sphere do not have any linear

acceleration

B. the particles on the diameter mentioned

above do not have any linear

acceleration

C.different particle son the surfce have

different angular speeds.

D. All particles on the surface have same

linear speed


https://dl.doubtnut.com/l/_X33jrSgUENvf

Answer: B

o Watch Video Solution

7. Consider a wheel of a bicycle rolling on a

level road at a linear speed v figure.

A. the speed of the particle A is zero


https://dl.doubtnut.com/l/_X33jrSgUENvf
https://dl.doubtnut.com/l/_QIRWE6t9nBSp

B. the speed of B,C and D are all equal to v

C. The speed of C is 2v

D. the speed of B is greater than the speed

of O.

Answer: A::C::D

o Watch Video Solution

8. Two uniform solid spheres having unequal

radii are released from rest from the same


https://dl.doubtnut.com/l/_QIRWE6t9nBSp
https://dl.doubtnut.com/l/_o6qsrpgvNZCu

height on a rough incline. If the spheres roll

without slipping

A. the heavier sphere reaches the bottom

first

B.the bigger sphere reaches the bottom

first

C.the two spheres reach the bottom

together

D. the information given is not sufficient to

tell whidch sphere will reach the bottom


https://dl.doubtnut.com/l/_o6qsrpgvNZCu

first.

Answer: C

° Watch Video Solution

9. A hollow sphere and a solid sphere having
same mass and same radii are rolled down a

rough inclined plane.

A.the hollow sphere reaches the bottom

first


https://dl.doubtnut.com/l/_o6qsrpgvNZCu
https://dl.doubtnut.com/l/_02Pz2Fv0jZWI

B.the solid sphere reaches the bottom

with greater speed.

C. the soid sphere reaches the bottom with

greater kinetic energy

D. the two spheres will reach the bottom

wilth same linear momentum

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_02Pz2Fv0jZWI

10. A sphere cannot roll on

A. a smooth horizontal surface

B. a smooth inclined surface

C.arough horizontal surface

D. a rough inclined surface

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0NLmVPrtwL0n

11.In rear wheel drive cars the engine rotastes

the rear whel and the front wheels rotates

only becomes the car moves. IIf such a car

accelerates on horizontal road the friction

A.on the rear wheels ils i the forward

direction

B.on the front whels is in the backward

direction

C. on the rear wheels has larger magnitude

thant the friction on the front wheels


https://dl.doubtnut.com/l/_s5Wvs7PcMSiN

D. on the car is in the backward direction

Answer: A::B::C

o Watch Video Solution

12. A sphere can roll on a surface inclined at an
angle 0 if the friction coefficient is more than

FQSiIlH. Suppose the friction coefficient is

1
79 sin @, and a sphere is released from rest on

the incline,

A. it will stay at rest


https://dl.doubtnut.com/l/_s5Wvs7PcMSiN
https://dl.doubtnut.com/l/_fF98fpf9JuEn

B. it wil make pure translation motion

C.it will translate and rotate about the

centre

D.the angular momentum of the sphere

about its centre will remain constant

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_fF98fpf9JuEn

13. A sphere is rolled on a rough horizontal

surface. It gradually slows down and stops.

The force of friction tries to

A. decrease the linear velocity

B. increase the angular velocity

C.increase the linear momentum

D. decrese the angular velocity

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_q8pqPNGzqAOk

14. Figure shows smooth inclined plane fixed
in a car accelerating on a horizontal road. The
angle of incline @ is related to the acceleration
a of the car as a = gtan@. If the sphere is set

in pure rolling on the incline

A. it will continue pure rolling

B. it will slip down the plane


https://dl.doubtnut.com/l/_WIWEFOBvl50f

C. its linear velocity will increase

D. it linear velocity will slowlyidecrease.

Answer: A

° Watch Video Solution

1. A wheel is making revolutions about its axis

with uniform angular acceleration. Starting

from rest, till it reaches 100 rev/sec in 4


https://dl.doubtnut.com/l/_WIWEFOBvl50f
https://dl.doubtnut.com/l/_4GLdA0vOvsEf

seconds. Find the angular acceleration. Find

the angle rotated during these four seconds.

° Watch Video Solution

2. A wheel rotating wilth unifrom angular
acceleration covers 50 revolutions in the first
five seconds after the start. Find the angular
acceleration and the angular velocity at the

end of five seconds.

° Watch Video Solution



https://dl.doubtnut.com/l/_4GLdA0vOvsEf
https://dl.doubtnut.com/l/_B3cMzsMOWekm
https://dl.doubtnut.com/l/_VL4mQFFd9J6K

3. A wheel starting from rest is uniformly
d :

accelerate at 4 ra— for 10 seconds. It is
s

allowed to rotate uniformly for the next 10

seconds and is finally brought to rest in the

next 10 seconds. Find the total angle rotated

by the wheel.

o Watch Video Solution

4. A body rotates about a fixed axis with an
angular acceleration of one

radian/second/second. Through what angle


https://dl.doubtnut.com/l/_VL4mQFFd9J6K
https://dl.doubtnut.com/l/_Yz78nS0bZI1t

does it rotate during the time in which its

angular velocity increases from 5 rad/s to 15

rad/s.

o Watch Video Solution

5. Find the angular velocity of a body rotating

. . (% .
with an acceleration of 2're—2 as it completes
S

the 5th revolution after the start

o Watch Video Solution



https://dl.doubtnut.com/l/_Yz78nS0bZI1t
https://dl.doubtnut.com/l/_eZCdza5WrYTG

6. A disc of radius 10 cm is rotating about its
axis at an angular speed of 20 rad/s. Find the
linear speed of

a. a point on the rim,

b. the middle point of the radius.

o Watch Video Solution

7. A disc rotates about its axis with a constant

: d _ .
angular acceleration of 4ra—2. Find the radial
s

and tangential acceleration of a particle at a


https://dl.doubtnut.com/l/_yQyeUj46SRE5
https://dl.doubtnut.com/l/_NlkHrdUrSRZ1

distance of 1 cm from the axis at the end of

the first second after the disc starts rotating.

O Watch Video Solution

8. A block hangs from a string wrapped on a
disc of radius 20 cm free to rotate about its
axis which is fixed in a horizontal position. If
the angular speed of the disc is 10 rad/s at
some instant, with what speed is the block

going down at that instant?

° Watch Video Solution



https://dl.doubtnut.com/l/_NlkHrdUrSRZ1
https://dl.doubtnut.com/l/_ETwulyrGx820

9. Three particles, each of mass 200 g are kept
at the corners of an equilateral triangle of side
10 cm. Find the moment of inertia of the
system about an axis

a.joining two of the particles

b. passing through one of the particle

perpendicular to the plane of the particles.

o Watch Video Solution



https://dl.doubtnut.com/l/_ETwulyrGx820
https://dl.doubtnut.com/l/_QQGkbxpbxF5g

10. Particles of masses 1g, 2g, 3g ...100g are
kept at the marks 1cm, 2cm, 3cm ..., 100 cm
respectively on a metre scale. Find the
moment of inertia of the system of particles
about a perpendicular bisector of the metre

scale.

o Watch Video Solution

11. Find the moment of inertia of a pair of

spheres, each having a mass m and radius r


https://dl.doubtnut.com/l/_Ing0bLDKb2Q8
https://dl.doubtnut.com/l/_qb2B0dBej7YM

kept in contact about the tangent passing

through the point of contact.

° Watch Video Solution

12. The moment of inertia of a uniform rod of
mass 0.50 kg and length 1 m is 010 kg m”2
about a line perpendicular to the rod. Find the
distance of this line from the middle point of

the rod.

° Watch Video Solution



https://dl.doubtnut.com/l/_qb2B0dBej7YM
https://dl.doubtnut.com/l/_jNHDZWsLLGb7
https://dl.doubtnut.com/l/_UljoN5AhQRjN

13. Find the radius of gyration of a circular ring
of radius r about a line perpendicular to the
plane of the ring and passing through one of

this particles.

° Watch Video Solution

14. The radius of gyration of a uniform disc
about a line perpendicular to the disc equals
to its radius. Find the distance of the line from

the centre.

l ° Watch Video Solution


https://dl.doubtnut.com/l/_UljoN5AhQRjN
https://dl.doubtnut.com/l/_Ft9c0Trxswkz

15. Find the moment of inertia of a uniform
square plate of mass M and edge a about one

of its diagonals.

o Watch Video Solution

16. The surface density (mass/area) of a
circular disc of radius a depends on the
distance from the centre as p(r) = A + Br.

Find its moment of inertia about the line


https://dl.doubtnut.com/l/_Ft9c0Trxswkz
https://dl.doubtnut.com/l/_ZUZsyWr6i4Jm
https://dl.doubtnut.com/l/_uCCBR0SWgiXQ

perpendicular to the plane of the disc through

its centre.

° Watch Video Solution

17. A particle of mass m is projected with
speed u at an angle 0 with the horizontal. Find
the torque of the weight of the particle about
the point of projection when the particle is at

the highest point.

° Watch Video Solution



https://dl.doubtnut.com/l/_uCCBR0SWgiXQ
https://dl.doubtnut.com/l/_BFXM2IdObAZR
https://dl.doubtnut.com/l/_kEaEwz6cfkrD

18. A simple pendulum of length | is pulled
aside to make an angle 6 with the vertical. Find
the magnitude of the torque of the weight w
of the bob about the point of suspension.

When is the torque zero?

o Watch Video Solution

19. When a force of 6.0 N is exerted at 30° to a
wrench at a distance of 8 cm from the nut, it is
just able to losen the nut. What force F would

be sufficient to loosen it if it acts


https://dl.doubtnut.com/l/_kEaEwz6cfkrD
https://dl.doubtnut.com/l/_4cf9GPbMGk7e

perpendicularly to the wrench at 16 cm from

the nut?

b——8cm —F——8cm—
l

-@% T =
/

6.0N \

o Watch Video Solution

20.Find the charge on the capacitor shown in

figure


https://dl.doubtnut.com/l/_4cf9GPbMGk7e
https://dl.doubtnut.com/l/_41nAmwfzPPnG

/1
—VVV ANA—
10 Q 200

2V

o Watch Video Solution

21. A cubical block of mass M and edge a slides
down a rougg inclined plane of inclination 6
with a uniform velocity. The torque of the
normal force on the block about its centre has

magnitude.



https://dl.doubtnut.com/l/_41nAmwfzPPnG
https://dl.doubtnut.com/l/_Uk9JTFbPh8Xs

\ o Watch Video Solution

22. A rod of mass m and length L , lying
horizontally is free to rotate about a vertical
axis through its centre. A horizontal force of
constant magnitude F acts on the rod at a
distance of L/4 from the centre. The force is
always perpendicular to the rod. Find the
angle rotated by the rod during the time t

after the motion starts.

o Watch Video Solution



https://dl.doubtnut.com/l/_Uk9JTFbPh8Xs
https://dl.doubtnut.com/l/_8us64TBAemCf

23. A square plate of mass 120g and edge 5.00

cm rotates about one of the edges. If it has a

: . d
uniform angular acceleration of O.27°a,—2,
S

what torque acts on the plate?

o Watch Video Solution

24, Calculate the torque on the square plate of
the previous problem if it rorates about a

diagonal with the same angular acceleration.

o View Text Solution



https://dl.doubtnut.com/l/_PnDIjfglrfdX
https://dl.doubtnut.com/l/_Am0bKX0MPf1H

25. A flywheel of moment of inertia 5.0 kg m”2
is rotated at a speed of 60 rad/s. Because of
the friction at the axle, it comes to rest in 5.0
minutes. Find a. The average torque of the
friction. B. the total work done by the friction
and c. the angular momentum of the wheel 1

minute before it stops rotating.

o Watch Video Solution



https://dl.doubtnut.com/l/_Am0bKX0MPf1H
https://dl.doubtnut.com/l/_9qN6MLocfpMw

26. Because of the friction between the water
in oceans with the earth's surface the
rotational kinetic energy of the earth is
continuously decreasing. If earth's angular
speed decreases by 0.0016 rad/day in 100
years, find the average torque of the friction
on the earth. Radius of the earth is 6400 km

and its mass is 6.0 x 10%*kg.

o Watch Video Solution



https://dl.doubtnut.com/l/_5kzyC2S3dHZ1

27. A fiywheel rotating at a speed of 600 rpm
about its axis is brought to rest by applying a
constant torque for 10 seconds. Find the
angular deceleration and angular velocity 5

second after the application of the torque.

o Watch Video Solution

28. A wheel of mass 10 kg and radius 0.2 m is
rotating at an angular speed of 100 rpm, when

the motion is turned off. Neglecting the


https://dl.doubtnut.com/l/_6cb7IePLa8Yb
https://dl.doubtnut.com/l/_jnC1VdYmj5q9

friction at the axis. Calculate the force that
must be applied tangentially to the wheel to
bring it to rest in 10 rev. Assumed wheel to be

a disc.

o Watch Video Solution

29. A cylinder rotating at an angular speed of
50 rev/s is brought in contact with an identical
stationary cylinder. Because of the kinetic
friction, torques act on the two cylinders,

accelerating the stationary one and


https://dl.doubtnut.com/l/_jnC1VdYmj5q9
https://dl.doubtnut.com/l/_KvjuDijWpmcc

decelerating the moving one. If the common
magnitude of the acceleration and
deceleration be one revolution per second
square, how long will it take before the two

cylinders have equal angular speed?

o Watch Video Solution

30. A body rotating at 20 rad/s is acted upon
by a constant torque providing it a

) rad ) )
deceleration of 2—2. At what time will the
S


https://dl.doubtnut.com/l/_KvjuDijWpmcc
https://dl.doubtnut.com/l/_IOFtIQgJ1TuX

body have kinetic energy same as the initial

value if the torque continues to act?

° Watch Video Solution

31. A light rod of length 1 m is pivoted at its
centre and two masses of 5 kg and 2 kg are
hung from the ends as shown in the figure.
Find the initial angular acceleration of the rod

assuming that it was horizontal in the


https://dl.doubtnut.com/l/_IOFtIQgJ1TuX
https://dl.doubtnut.com/l/_UXOgZr5V2Ge9

beginning.

2 kg 5 kg

o Watch Video Solution

32. A wheel of mass 1.4 kg and radius 04 m is
mounted on a frictionless, horizontal axle as
shown in Fig. 7.2.50. Alight string wrapped
around the rim supports a mass of 2 kg. What

is the angular acceleration of the wheel and


https://dl.doubtnut.com/l/_UXOgZr5V2Ge9
https://dl.doubtnut.com/l/_MOFZEix2qn1l

the tangential acceleration of a point on the

rim ? Also find the tension in the string.

e

° Watch Video Solution



https://dl.doubtnut.com/l/_MOFZEix2qn1l

33. Figure shows two blocks of masses m and
M connected by a string passing over a pulley.
The horizontal table over which the mass m
slides is smooth. The pulley has a radius r and
moment of inertia | about its axis and it can
freely rotate about this axis. Find the

acceleration of the mass M assuming that the


https://dl.doubtnut.com/l/_k7nQQFDNBBd0

string does not slip on the pulley.

- m

0 I e

o Watch Video Solution

34. A string is wrapped on a wheel of moment
of inertia 0.20 kg-m”2 and radius 10 cm and
goes through a light pulley to support a block

of mass 2.0 kg as shown in figure. Find the


https://dl.doubtnut.com/l/_k7nQQFDNBBd0
https://dl.doubtnut.com/l/_Qb25slUBwSzx

acceleration of the block.

10 cm

(]

2 kg

o Watch Video Solution



https://dl.doubtnut.com/l/_Qb25slUBwSzx

35. Suppose the smaller pulley of the previous
problem has its radius 5.0 cm and moment of
inertia 010 kg-m”"2. Find the tension in the

part of the string joiningk the pulleys.

o View Text Solution

36. The pulleys in figure are identical, each

having a radius R and moment of inertia I. Find


https://dl.doubtnut.com/l/_TcezhQEuXbNo
https://dl.doubtnut.com/l/_HCKqmMRBhZXh

the acceleration of the block M.

o Watch Video Solution

37. The pulleys in figure are identical, each

having a radius R and moment of inertia I. Find


https://dl.doubtnut.com/l/_HCKqmMRBhZXh
https://dl.doubtnut.com/l/_KOQGw3FBQ9BD

the acceleration of the block M.

o Watch Video Solution

38. The pulley shown in figure has a radius 10
cm and moment of inertia 0.5 kg-m”2 about its

axis. Assuming the inclined planes to be


https://dl.doubtnut.com/l/_KOQGw3FBQ9BD
https://dl.doubtnut.com/l/_E5btvuqaGiR1

frictionless, calculate the acceleration of the

4.0 kg block.

o Watch Video Solution

39. Solve the previous problem if the firction
coefficient between the 2.0 kg block and the
plane below it is 0.5 and the plane below the

4.0 kg block is frictionless.


https://dl.doubtnut.com/l/_E5btvuqaGiR1
https://dl.doubtnut.com/l/_SfFS5QCO0FhD

° View Text Solution

40. A uniform metre stick of mass 200 g is
suspended from the ceiling through two
vertical strings of equal lengths fixed at the
ends. A small object of mass 20 g is placed on
the stick at a distance of 70 cm from the left

end. Find the tensions in the two strings.

° Watch Video Solution



https://dl.doubtnut.com/l/_SfFS5QCO0FhD
https://dl.doubtnut.com/l/_pWtreNP5gvfQ

41. A uniform ladder of length 10.0 m and mass
16.0 kg is resting against a vertical smooth
wall making an angle of 37° with it. An
electrian weighing 60.0 kg climbs up the
ladder. If the stays on the ladder at a point
8.00 m from the lower end, what will be
normal force and the force of friction on the
ladder by the ground? What should be the
minimum coefficient of friction for the

electrician to work safely?

o Watch Video Solution



https://dl.doubtnut.com/l/_23mr4vDKLE6L

42. Suppose the friction coefficient between
the ground and the ladder of the previous
problem is 0.540. Find the maximum weight of
a mechanic who could go up and do the work

from the same position of the ladder.

° View Text Solution

43. A 6.5 m long ladder rests against as vertical
wall reaching a height of 6.0 m. A 60 kg man

stands hIf way up the ladder. A. Find the


https://dl.doubtnut.com/l/_JtFp9OufaF0j
https://dl.doubtnut.com/l/_00Vo5RGHrxLb

torque of the force exerted by the man on the
ladder bout the upper end of the ladder.
b.Assuming the weight of the ladder of be
negligible as compared to the man and
assuming the wall to be smooth find the force

exerted by the ground on the ladder.

° View Text Solution

44, the door of an almirah is 6 ft high, 1.5 ft
wide and weights 8 kg. The door is supported

by two hinges situated at a distance of 1 ft


https://dl.doubtnut.com/l/_00Vo5RGHrxLb
https://dl.doubtnut.com/l/_AtLzglaV15R5

from the ends. If the magnitude of the forces
exerted by the hinges on the door are equal

find this magnitude.

o Watch Video Solution

45. A ladder of length 5m is placed against a
smooth wall as shown in figure. The coefficient
or friction is u between ladder and ground.

What is the minimum value of u , If the ladder


https://dl.doubtnut.com/l/_AtLzglaV15R5
https://dl.doubtnut.com/l/_vgqANotM4crp

is not to slip?

O

o Watch Video Solution

46. A uniform rod of mass 300 g and length 50

cm rotates at a uniform angular speed of 2


https://dl.doubtnut.com/l/_vgqANotM4crp
https://dl.doubtnut.com/l/_UEDos7BuHI1w

rad/s about an axis perpendicular to the rod
through an end. Calculate a. the angular
momentum of the rod about the axis of
rotation b. the speed of the centre of the rod

and c. its kinetic energy.

o Watch Video Solution

47. A uniform square plate of mass 2.0 kg and
edge 10 cm rotates about one of its diagonals
under the action of a constant torque of 0.10

Nm. Calculate the angular momentum and the


https://dl.doubtnut.com/l/_UEDos7BuHI1w
https://dl.doubtnut.com/l/_zq8KvE4m79aT

kinetic energy of the plate at the end of the

fifth second after the start.

° Watch Video Solution

48. Calculate the ratio of the angular
momentum of the earth about its axis due to
its spinning motion to that about the sun due
to its orbital motion. Radius of the earth
=6400 km and radius of the orbit of the earth

about the sun = 1.5 x 10%km.

° Watch Video Solution



https://dl.doubtnut.com/l/_zq8KvE4m79aT
https://dl.doubtnut.com/l/_IVFQZlNGUOCX

49, Two particles of masses m; and my are
joined by a light rigid rod of length r. The
system rotates at an angular speed w about
an axis through the centre of mass of the
system and perpendicular to the rod. Show
that the angular momentum of the system is

L = pr’w where p is the reduced mass of the

mimso

system defined as u = n
mi mo

o Watch Video Solution



https://dl.doubtnut.com/l/_IVFQZlNGUOCX
https://dl.doubtnut.com/l/_50HhDWWeqZzC

50. A dumb bell consists of two identicasl
small balls offmss 1/2 kg each connected to
the ends of a 50 cm long light rod. The dumb
bell is rotating about a fixed axis through the
centre of the rod and perpendicular to it t an
angular speed of 10 rad/s. An impulsive force
of average magnitude 5.0 N acts on one of the
masses in the direction of its velocity for 0.10s.

Find the new angular velocity of the system.

° Watch Video Solution



https://dl.doubtnut.com/l/_93n0JCEbJm7m
https://dl.doubtnut.com/l/_H09gwhpZTDda

5. A wheel of moment of inertia
0.500kg — m? and radius 20.0 cm is rotating
about its axis at an angular speed of 20.0
rad/s. It picks up a stationary particle of mass
200 g at its edge. Find the new angular speed

of the wheel.

o Watch Video Solution

52. A diver having a moment of inertia of
6.0kg — m? about an axis through its centre

of mass rotates at an angular speed of 2 rad/s


https://dl.doubtnut.com/l/_H09gwhpZTDda
https://dl.doubtnut.com/l/_ViR57e0UO5EY

about this axis. If he folds his hands and feet
to decrease the moment of inertia to 5.0 kg-

m”2" what will be the new angular speed?

o Watch Video Solution

53. A boy is seated in a revolving chair
revolving at an angular speed of 120
revolutions per minute. Two heavy balls form
part of the revolving system and the boy can
pull the balls closer to himself or may push

them apart. If by pulling the balls closer, the


https://dl.doubtnut.com/l/_ViR57e0UO5EY
https://dl.doubtnut.com/l/_4afHPAD2rQL7

boy decreases the moment of inertia of the
system from 6kg — m? — 2kg — m? what will

be the new angular speed?

o Watch Video Solution

54. A boy is sitting on a horizontal platform in
the shape of a disc at a distance of 5m from its
centre. The boy begins to slip when the speed
of wheel exceeds 10 rpm. The coefficient of

friction between the boy and platform is:

(g = 10ms _2)

| e |


https://dl.doubtnut.com/l/_4afHPAD2rQL7
https://dl.doubtnut.com/l/_FrFSPFYF6NpO

& Watch Video Solution I

55. A wheel of moment of inertia 0.10kg — m?

is rotating about a shaft at an angular speed

rev

of 160 . A second wheel is set into

min

rotation at 300 rev/minute and is coupled to
the same shaft so that both the wheels finally
rotate with as common angular speed of 200
rev/minute. Find the moment of inertia of the

second wheel.

° Watch Video Solution



https://dl.doubtnut.com/l/_FrFSPFYF6NpO
https://dl.doubtnut.com/l/_uV670qO3l8DU
https://dl.doubtnut.com/l/_wnm5v7wi0sGi

56. A kid of mass M stands at the edge of a
platform of radius R which can be freely
rotated about its axis. The moment of inertia
of the platform is | . The system is at rest when
a friend throws as ball of mass m and the kid
catches it. If the velocity of the ball is v
horizontally along the tangent to the edge of
the platform when it was caught by the kid
find the angular speed of the platform after

the event.

° Watch Video Solution



https://dl.doubtnut.com/l/_wnm5v7wi0sGi

57. Suppose the platform of the previous
problem is brought to rest with the ball in
tehhad of the kid standin on the rim. The kid
throuws the ball horizontaly to his friend in a
direction tangentiasl to the rim with a speed v
as seen by his friend. Find the angular velocity

wilth which the platform will start rotating.

o View Text Solution



https://dl.doubtnut.com/l/_3Q0bt8wArSqV

58. Suppose the platform with the kid in the
previous problemis rotting in anticlockwise
directioin at an angular speed w. The kid starts
walking along the rim with a speed v relative
to the platform also in the anticlockwise
direction. Find the new angular speed of the

platform.

o View Text Solution



https://dl.doubtnut.com/l/_zM3TGYdKFXNn

59. A uniform rod of mass m and length | is
struck at an end by a force F perpendicular to
the rod for a short time interval t. Calculate

a. the speed of the centre of mass ,b. the
angular speed of the rod about centre of
mass, c. the kinetic energy of the rod and d.
the angular moment of the rod about the
centre of mass after the force has stopped to
act. Assume that t is so small that the rod
does not apreciably change its direction while

the force acts.

° View Text Solution



https://dl.doubtnut.com/l/_drWDRiL7E1fb

60. A uniform rod of length L lies on a smooth
horizontal table. A particle moving on the
table strikes the rod perpendicularly at an end
and stops. Find the distance travelled by the
centre of the rod by the time it turns through
a right angle. Show that if the mass of the rod
is four times that of the particle, the collision

is elastic

o View Text Solution



https://dl.doubtnut.com/l/_drWDRiL7E1fb
https://dl.doubtnut.com/l/_DP0QtC5BgFR5
https://dl.doubtnut.com/l/_E2BaHs51lky1

61. Suppose the particle of the previous
problem has a mass m and a speed v before
the collision and it sticks to the rod after the
collision. The rod has a mass M. a. Find the
velocity of the particle with respect to C of the
system consituting the rod plus the particle. b.
Find the velociyt of the particle with respect to
C before the collision. c. Find the velocity of
the rod with respect to C before the colision.
e. find the moment of inertia of the system
about the vertical axis through the centre of

mass C after the collision. f. Find the velociyt


https://dl.doubtnut.com/l/_E2BaHs51lky1

of the centre of mass C and the angular
velocity of the system about the centre of

mass after the collision.

o View Text Solution

62. Two small bals A and B, each of mass m, are
joined rigidlyl by a light horizontal rol of lengh
L. The rod is clasmped at the centre in such a
way that it c an rotate freely about a verticl
axis through its centre. The systemis rotated

with an angualr speed w about the axis. A


https://dl.doubtnut.com/l/_E2BaHs51lky1
https://dl.doubtnut.com/l/_lIwgos5fzINW

particle P of masss m kept at rest sticks to the
ball A as the ball collides with it. Find the new

angular speed of the rod.

o View Text Solution

63. Two small balls A and B each of mass m, are
joined rigidly to the ends of a light rod of
length L figure. The system translates on a
frictionless horizontal surface with a velocity
vy In a direction perpendicular to the rod. A

particle P of mass kept at rest on the surface


https://dl.doubtnut.com/l/_lIwgos5fzINW
https://dl.doubtnut.com/l/_Z9zSu81iue2c

sticks to the ball A as the ball collides with it .
Find

a. the linear speeds of the balls A and B after
the collision, b. the velocity of the centre of
mass C of the system A+B+P and c. the angular
speed of the system about C after the

collision.

‘ o View Text Solution


https://dl.doubtnut.com/l/_Z9zSu81iue2c

64. Suppose the rod with the balls A and B of
theprevious problem is clamped at the centre
in such a way that it ca rotate freely about a
horizontal axis through the clamp. The system
is kept at rest in the horizontal position. A
particle P of the same mass m is dropped from
a heigh h hon the ball B. The particle collides
with B and sticks to it. a. Find the angular
momentum and the angular speed of the

system just after the collision. b. What should


https://dl.doubtnut.com/l/_Z9zSu81iue2c
https://dl.doubtnut.com/l/_fUOhTf8dO7qo

be the minimum value of h so that the system

makes a full rotation after the collision.

° View Text Solution

65. Two masses M and m are connect by a light
string gong over a pulley of radis r. The pulley
is free to rotate about its axis which is kept
horizontal. The moment of inertia of the pulley
about the axis is I. The system is releaed from
rest. Find the angular momentum fo teh

system when teh mass Mhas descended


https://dl.doubtnut.com/l/_fUOhTf8dO7qo
https://dl.doubtnut.com/l/_amJzjTUtfRvX

through a height h. The string does not slip

over the pulley.

O Watch Video Solution

66. The pulley shown in figure has a radius of
20 cm and moment of inertial 0.2 kg-m”2. The
string going over it is attached at one end to a
vertical sprign of spring constant 50 N/m fixed
from below and supports a 1 kg mas at other
end. The system is released from rest with the

spring at its natural length. Find the speed of


https://dl.doubtnut.com/l/_amJzjTUtfRvX
https://dl.doubtnut.com/l/_kd5QzO76EKkd

the block when it has desceds through 10 cm.

Take g = 10%.
S

1kg

o Watch Video Solution

67. A metre stick is is held verticaly with one

end on a rough horizontal floor. It is gently


https://dl.doubtnut.com/l/_kd5QzO76EKkd
https://dl.doubtnut.com/l/_Ig54WAD6roA6

alowed to fal on the floor. Assuming that the
end ast the floor does not slip find the angular

speed of the rod when it hits the floor.

o View Text Solution

68. A metre stick weighing 240 g is pivoted at
its upper end in such a way that it can freely
rotate in a vertical plane through this end
figure. A particle of mass 100 g is attached to
the upper end of the stick through a light

sting of length 1 m. Initially the rod is kept


https://dl.doubtnut.com/l/_Ig54WAD6roA6
https://dl.doubtnut.com/l/_RIl8Fr4UBtT4

veritcal and the string horizontal when the
system is released from rest. The particle
colides with the lower end of the stick and
sticks there. Find the maximum angle through

which the stick will rise.

0

Figure 10-E9

I o View Text Solution


https://dl.doubtnut.com/l/_RIl8Fr4UBtT4

69. A uniform rod is placed vertically on a

smooth surface and then released . Then,

o Watch Video Solution

70. A cylinder rolls on a horizontal plane
surface. If the speed of the centre is 25 m/s,

what is the speed of the highest point?

o Watch Video Solution



https://dl.doubtnut.com/l/_RIl8Fr4UBtT4
https://dl.doubtnut.com/l/_4TDUX0veMtld
https://dl.doubtnut.com/l/_fJyZqFAjrslc
https://dl.doubtnut.com/l/_nDcxXnEXPyho

71. A sphere of mass m rolls on a plane surface.
Find its kinetic energy at an instant when its

centre moves with speed v.

o Watch Video Solution

72. A string is wrapped over the edge a
uniform disc and the free end is fixed with the
ceiling. The disc moves down, unwinding the
string. Find the downward acceleration of the

disc.

| 8 l


https://dl.doubtnut.com/l/_nDcxXnEXPyho
https://dl.doubtnut.com/l/_5kYOX8S87LZ5

73. A small spherical ball is released from a
point at a height h on a rough track shown in
figure. Assuming that it does not slip
anywhere, find its linear speed when it rolls on

the horizontal part of the track.

- —

(D

o Watch Video Solution



https://dl.doubtnut.com/l/_5kYOX8S87LZ5
https://dl.doubtnut.com/l/_VXLtMCihXU7x
https://dl.doubtnut.com/l/_DzZsnlmpWBrc

74. A small disc is set rolign wioth a speed v on
the horizontal part of the track of the previous
problem from right to left. To what height will

it climb up the curved part?

o View Text Solution

75. A sphere starts rolling down can incline of
inclination theta. Find the speed of its centre

when it has covered a distance I.

o Watch Video Solution



https://dl.doubtnut.com/l/_DzZsnlmpWBrc
https://dl.doubtnut.com/l/_rjq81PcuF9PY

76. A hollow sphere is released from the top of
an inlcined plane of inclination 6. A. What
should be the minimum coefficientof friction
between the shphere and the plane to prevent
sliding? B. Find the kinetic energy of the ball
as it moves down a length | on the incline if
the friction coefficient is half the value

calculated in part a.

o View Text Solution



https://dl.doubtnut.com/l/_leVH9I4SYAmW

77. Consider the situation as shown in the
figure. A solid sphere of mass m is released
from rest from the rim of a hemispherical cup
so that it rolls along the surface. Find the
normal contact force between the solid sphere

and the cup at the bottom most point.

o Watch Video Solution



https://dl.doubtnut.com/l/_lQW7YzGyJTbj

78. Figure shows a rough track a portion of
which is in the form of a cylinder of radius R.
With what minimum linear speed should as
sphere of radius r be set rolling on the
horizontal part so that it completely goes

round the circle on the cylindrical part.

o Watch Video Solution



https://dl.doubtnut.com/l/_lQW7YzGyJTbj
https://dl.doubtnut.com/l/_jB1s0o2pv4AG
https://dl.doubtnut.com/l/_r02zyzVPXchB

79. Figure shows a smasll sphereical bal of
mass m rolling down the loop track. Thebasll is
released on the linear portion at a verticla
height H from the lowest point. The circular
part show has a radius R.

a. find the kinetic energy of the ball when it is
at a point where the radius makes an angle 6
with the horizontal.

Find the radial and the tangential
accelerations of the cente when the ball is at
A. c. find the bnormal force and the frictionasl

force acting on the ball if H=60 cm, R=10cm


https://dl.doubtnut.com/l/_r02zyzVPXchB

6 = 0and m=70 fg.

o View Text Solution

80. A thin spherical shell of radius R lying on a
rough horizontal surface is hit sharply and
horizontally by a cue. Where should it be hit

so that the shell does not slip on the surface?


https://dl.doubtnut.com/l/_r02zyzVPXchB
https://dl.doubtnut.com/l/_cvuNPrDI8vsm

° Watch Video Solution

81. A uniform sphere of radius R is palced on a
rough horizontal surface and given a linear
velocity vy and an angular velocity wy as
shown . If the angular velocity and the linear
velocity both become zero simultaneously,

then

o Watch Video Solution



https://dl.doubtnut.com/l/_cvuNPrDI8vsm
https://dl.doubtnut.com/l/_yRjx10jPljY8

82. A uniform wheel of radius R is set lying on
a rough horizontal surface is hit by as cue is
such a way that the line of action passes
thruogh the centre of the shell. As a result the
shelll starts movign with a linear speed v
without any initial angular velocity. Find the
linear speed of the shell after it starts pure

rolling on the surface.

o Watch Video Solution



https://dl.doubtnut.com/l/_6O8UOT2OSgjP

83. A holow sphere of radius R lies on a smoth
horizontal surface. It is pulle dby a horizontl
force acting tasngentially from the highest
point. Find the distance travelled by the
sphere durint eh time it makes oen full

rotation.

o View Text Solution

84. A solid sphere of mass 0.50 kg is kept on a

horizontal surface. The coefficient of static


https://dl.doubtnut.com/l/_6BCWeGFomQnz
https://dl.doubtnut.com/l/_jFP3zoQibNkx

friction between the surfaces in contact is 2/7.
What maximum force can be applied at the
highest point in the horizontal direction so

that the sphere does not slip on the surface?

O Watch Video Solution

85. A solid sphere is set into motion on a
rough horizontal surfce with a linar speed v in
the forward direction and an angular speed
v/R in the anticlockwise direction as shown

infigure . Find the linear speed of the sphere a.


https://dl.doubtnut.com/l/_jFP3zoQibNkx
https://dl.doubtnut.com/l/_HDDYPnl58X9j

where it stops rotating and b. when slipping

finally ceases sand pure rolling starts.

o View Text Solution

86. A solid sphere rolling on a rough horizontl
surface with a lilner speed v collides elastically

with a fixed, smooth, vertical wall. Find the


https://dl.doubtnut.com/l/_HDDYPnl58X9j
https://dl.doubtnut.com/l/_J6OVmpXBmJks

speed of the sphere after it has started pure

rolling in the backward direction.

° Watch Video Solution

Questions For Short Answer

1. Can an object be in pure translation as well

as in pure rotation?

o Watch Video Solution



https://dl.doubtnut.com/l/_J6OVmpXBmJks
https://dl.doubtnut.com/l/_vr4EQh1iBPXl

2. A simple pendulum is a pont mass
suspended by a light thread from a fixed point.
The particle is displaced towards one side and
then released. It makes small ocillations. Is the
motion of such a simple pendulum a pure

rotation? If yes, wher is the axis of rotation?

o Watch Video Solution

3. In a rotating body a = ar and v = wr.

a v
Thus — = —. Can you use the theorems of
o w


https://dl.doubtnut.com/l/_ZPPH5xUpCy8k
https://dl.doubtnut.com/l/_kSa0lGcoHIUN

ratio and proportion studied in algebra so as

to write
a+ o v+ w
a— o V— W

° Watch Video Solution

4. A ball is whirled in a circle by attaching it to
a fixed point with a string. Is there an angular
rotation of the ball about its centre? If yes, is
this angular velocity equal to the angular

velocity of the ball about the fixed point?

° Watch Video Solution



https://dl.doubtnut.com/l/_kSa0lGcoHIUN
https://dl.doubtnut.com/l/_4UVnNz3T6ne0

5. The moon rotates about the earth in such a
way that only one hemisphere of the mon
faces the earth figure. Can we ever see the
other face of the moon from the earth? Can a

person on the moon ever see all the faces of


https://dl.doubtnut.com/l/_4UVnNz3T6ne0
https://dl.doubtnut.com/l/_tGbDADn8BYik

the earth?

S~

o Watch Video Solution



https://dl.doubtnut.com/l/_tGbDADn8BYik

6. The torque of the weight of any body about

any vertical axis is zero. Is it always correct?

° Watch Video Solution

_>

7. The torque of a force F' about a point is

e
defined as I' =r XF. Suppose
N = —
r,F and T are all nonzero. s
= — .
r x I' | | F always true? Is it ever true?

0 Watch Video Solution



https://dl.doubtnut.com/l/_JiBVxKV85KMC
https://dl.doubtnut.com/l/_IxtQAkTgVzPC
https://dl.doubtnut.com/l/_rMhfNFjrCbUg

8. A heavy particle of mass m falls freely near
the earth's surface.Whati si the torque acting
on this particle about a point 50 cm east to
the lie of motiin? Does this a point 50 cm east
to the line of motion? Does this toruque

produce any angular accelertio in the particle?

o Watch Video Solution

9. If several forces act on a particle, the total
torque on the particle mauy be obtained by

first finding the resultant force and then


https://dl.doubtnut.com/l/_rMhfNFjrCbUg
https://dl.doubtnut.com/l/_UN2abQWGTKpn

taking torque of this resultant. Prove this. Is
this result valid for the forces actin on difeent
partivles of a body in such a way that their

lines of acting intersect at a common point?

° Watch Video Solution

10. If the sum of all the forces acting on a body
Is zero, is it necessarily in equilibrium ? If the
sum of all the forces on a particle is zero, is it

necessarily in equilibrium?

° Watch Video Solution



https://dl.doubtnut.com/l/_UN2abQWGTKpn
https://dl.doubtnut.com/l/_J6DbfEetJVE2

1. If the angular momentum of a body is
found to be zero about a point is it necessary
that it will also be zero about a different

point?

° Watch Video Solution

12. If the resultant torque of all the forces
acting on a body is zero about a point is it
necessary that it will be zero about any other

point?


https://dl.doubtnut.com/l/_J6DbfEetJVE2
https://dl.doubtnut.com/l/_ZyMXMZuscOky
https://dl.doubtnut.com/l/_YDT6nr1BIIfl

° Watch Video Solution

13. A body is in translational equilibrium under
the sctin of coplanar forces. If the torque of
these force is zero about a point is it
necessary that it will also be zero abut any

other point?

° Watch Video Solution



https://dl.doubtnut.com/l/_YDT6nr1BIIfl
https://dl.doubtnut.com/l/_ip94Ekkk0osW

14. A rectangular brick is kept on a table with a
part of its length projecting out. It remains at
rest if thelength projected is slightly less than
half the total length but it falls down if the
length projected is slightly more than half the

total length. Give reason.

o Watch Video Solution

15. When a fat person tries to touch hit toes,

keepig the legs straight he generally falls.


https://dl.doubtnut.com/l/_KqHQ27msTJNM
https://dl.doubtnut.com/l/_0jF4XxrEQhtK

Explain with reference to figure.

o Watch Video Solution



https://dl.doubtnut.com/l/_0jF4XxrEQhtK

16. A ladder is kept at rest with is upper end
against a wall and the lower end on the
ground. The ladder is more like to slip when a
mass stands on it at the top than at the

bottom. Why ?

o Watch Video Solution

17. The density of a rod AB continuously
increases from A to B. Is it easier to set it in

rotatio by clamping ilt at A and applying a


https://dl.doubtnut.com/l/_F0FmYh1eSujP
https://dl.doubtnut.com/l/_HuSYtubmwdUP

perpendicular force at B or by clamping it at B

and applying the force at A?

° Watch Video Solution

18. When tall buildings are constructed on
earth, the duration of day night slightly

increases. Is it true?

° Watch Video Solution



https://dl.doubtnut.com/l/_HuSYtubmwdUP
https://dl.doubtnut.com/l/_Apr9hYkQv89O

19. If the ice at the poles melts and flows
towasrdsd the equato, how will it afect the

durtion of day night?

o Watch Video Solution

20. A hollow sphere, a solid sphere, a disc and
a ring all having same mass nd radius are
rolled on an inclined plane. If no slipping takes
place, which one will take the smallest time to

cover a given length?

| & I


https://dl.doubtnut.com/l/_kTWp23ZakasW
https://dl.doubtnut.com/l/_ufow8hdZIJOk

| ¥ Watch Video Solution |

21. A sphere rolls on a horizontal surface. Is
there any point of the sphere which has a

vertical velocity?

o Watch Video Solution



https://dl.doubtnut.com/l/_ufow8hdZIJOk
https://dl.doubtnut.com/l/_nqKMfzirjtzy

