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CIRCULAR MOTION

Numerical Examples

1. Determine the angular velocities of the

second, minute and hour hands of a clock.


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_vX6ryj4KPaZR

° Watch Video Solution

2. A car is moving along a circular path of
radius 20 m with a speed of 40 km - A~ . Find

its angular velocity.

° Watch Video Solution

3. Calculate the angular velocity of earth about

its own axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_vX6ryj4KPaZR
https://dl.doubtnut.com/l/_y2dsK3x0xdRg
https://dl.doubtnut.com/l/_BPWDqpwgCZIf

4. Find the time interval between two
successive overlaps of the hour hand and the

minute hand of a clock.

o Watch Video Solution

5. An electric fan is revolving with a velocity of
210 rpm. When its motion is increased with
the help of a regulator, it attains a velocity of
630 rpm in 11 s. What is the angular

acceleration of the fan? Also calculate the


https://dl.doubtnut.com/l/_BPWDqpwgCZIf
https://dl.doubtnut.com/l/_nv5t4j0vXCNH
https://dl.doubtnut.com/l/_J6FhPsQQOrh7

number of revolutions completed by the fan in

that 11s ?

o Watch Video Solution

6. A wheel rolls on a horizontal path with
uniform velocity. Prove that the velocity of any
point on the circumference of the wheel with
respect to its centre is equal to the velocity of
the wheel. What will be the instantaneous
velocity of the point on the wheel which

touches the ground?

| e |


https://dl.doubtnut.com/l/_J6FhPsQQOrh7
https://dl.doubtnut.com/l/_zzdSNlIiuyr1

& Watch Video Solution I

7. Starting from rest, a wheel, with uniform
acceleration, attains an angular velocity of 60
rad-s ' at the end of 30 complete
revolutions. What is the angular acceleration

of the wheel?

° Watch Video Solution

8. A cyclist speeding at 18 km/h on a level rod

takes a sharp circular turn of radius 3 m


https://dl.doubtnut.com/l/_zzdSNlIiuyr1
https://dl.doubtnut.com/l/_Xnc5FzAdF5jH
https://dl.doubtnut.com/l/_LeTBjYmYNfzo

without reducing the speed and without
spending towards the centre of the circular
path. The coefficient of static friction between
the tyres and the road is 0.1. Will the cyclist

slip while taking the turn?

° Watch Video Solution

9. A cyclist is moving in a circular path of
radius 20 m with a velocity of 18 km- A~ ,

what is his inclination with the vertical?

° Watch Video Solution



https://dl.doubtnut.com/l/_LeTBjYmYNfzo
https://dl.doubtnut.com/l/_Po2JD6WcELG0

10. A mass is suspended from the ceiling by a
string revolving in a horizontal circle of radius
5 cm. The tangential speed of the mass is 0.7
m - s~ .What is the angle between the string
and the vertical? (Consider acceleration due to
gravityas 9.8 m - s %)

L.

L

o View Text Solution



https://dl.doubtnut.com/l/_Po2JD6WcELG0
https://dl.doubtnut.com/l/_ypEO1mgu1exo

11. A coin is placed on a horizontal turntable
rotating at 33§ rpm. The coin revolves with
the table without slipping provided the coin is
not more that 10 cm away from the axis. How
far from the axis can the coin be placed so
that it revolves with the table without slipping
if the turntable rotates at 45 rpm ?

(g=980cm-s_2)

o Watch Video Solution



https://dl.doubtnut.com/l/_Ah5yFibO5iux

12. A small body is kept at a distance of 7 cm
from the centre of a gramophone disc. The
disc starts rotating with gradually increasing
speed and the body is just on the verge of
being thrown off when the disc rotates at 60
rpm. What will be the rate of rotation of the
disc when the body, kept at a distance of 12 cm

from the centre, is just being thrown off?

o Watch Video Solution



https://dl.doubtnut.com/l/_mGdc6eHNGi0g

13. The driver of a truck travelling with a
velocity v suddenly notices a wall in front of
him at a distance d. Is it better for him to
apply brakes or to make a circular turn
without applying brakes in order to just avoid

crashing into the wall?

o View Text Solution

14. A body is kept at rest at a distance of 10 cm

from the centre of a gramophone disc. If the


https://dl.doubtnut.com/l/_HEvBVt64EMUa
https://dl.doubtnut.com/l/_IG97mr4jqa8J

coefficient of friction between the body and
the disc is 0.3, then for what maximum rps of
the disc, will the body not be thrown off the

disc?

o Watch Video Solution

15. The radius of curvature of a railway track at
a bend is 500 m. The distance between the
two tracks is 1T m and the outer line is 4 cm
higher than the inner. At what maximum

speed can a train bend round the curve


https://dl.doubtnut.com/l/_IG97mr4jqa8J
https://dl.doubtnut.com/l/_glHLq5H0WVgT

without exerting lateral pressure on the outer

line?

° Watch Video Solution

16. A tube of length L is filled completely with
an incompressible liquid of mass M and its
two open ends are closed. The tube is then
rotated with an angular velocity w with one
end of its as the centre. What will be the force

exerted by the liquid on the other end?

° View Text Solution



https://dl.doubtnut.com/l/_glHLq5H0WVgT
https://dl.doubtnut.com/l/_wnoeE3nXNztv

17. A hemispherical bowl of radius O0Im is
rotated about a vertical axis passing through
the centre of the bowl with an angular velocity
w. A particle of mass m = 10 2 kg placed inside
the bowl also the particle from the bottom of

the bowl is h, find the relation between h and

o View Text Solution



https://dl.doubtnut.com/l/_wnoeE3nXNztv
https://dl.doubtnut.com/l/_bq32EqPe20Rn

18. The radius of the earth is 6400 km. What
will be the value of the centrifugal
acceleration at the equatorial region due to

the earth's diurnal motion?

o Watch Video Solution

19. A round table is rotated with an angular
velocity of 10 rad - s ! about its axis. Two
blocks of mass m; = 10kg and my = 5 kg ,

connected to each other by a weightless


https://dl.doubtnut.com/l/_lhnwL8Ej2zWk
https://dl.doubtnut.com/l/_LTDqBcJ422hK

inextensible string of length 0.3 m, are placed
along a diameter of the table. the coefficient
of friction between the table and m; is 0.5,
while there is no frication between m, and the
table. Mass m is at a distance of 0.124 m from
the centre of the table. The masses are at rest
with respect to the table. (i) Calculate the
frictional force on m;. (ii) What should be the
minimum angular speed of the table so that
masses will slip from the table? (iii) how
should these masses be kept so that the
string remains taut but no frictional force acts

onmq ?


https://dl.doubtnut.com/l/_LTDqBcJ422hK

° View Text Solution

20. What should be the maximum speed of a
motor car of mass 2000 kg when it takes a
circular turn of redius 100 m on a plane road?
Coefficient of friction between the tyre and
the road = 0.25 . Given,

g=10m-s_2.

o Watch Video Solution



https://dl.doubtnut.com/l/_LTDqBcJ422hK
https://dl.doubtnut.com/l/_WjNs3LehcDOC

21. The roadway bridge over a stream is in the
form of an are of a circle of radius r. A car is
crossing the bridge with a speed v. Prove that
the limiting speed of the car with which it can
cross the bridge without leaving the ground

at the highest point of the bridgeisv <, /gr.

o Watch Video Solution

22. What will be the angular velocity of the

diurnal motion of the earth, so that the


https://dl.doubtnut.com/l/_jCBt4eBvtVHh
https://dl.doubtnut.com/l/_T6ZN7lNUxZkI

weight of a body at the equatorial region is
0.6 of the present weight? Radius of the earth

= 6400 km.

o Watch Video Solution

23. A cylindrical drum made of steel and of
diameter 20 cm is rotating about its own
vertical axis. A small body made of steel
remains stuck inside the cylinder when the
drum rotates at the rate of 200 rpm. When the

velocity of rotation decreases, the body falls


https://dl.doubtnut.com/l/_T6ZN7lNUxZkI
https://dl.doubtnut.com/l/_cPxYZWMBS1yj

down. What is the coefficient of friction
between the body and the surface of the

drum?

o Watch Video Solution

24. Four balls of mass 5 kg each are placed on
the top of a horizontal turntable and fastened
together with four strings of length 1 m each
to from a square of side Tm. The axis of

rotation passes through the centre of the


https://dl.doubtnut.com/l/_cPxYZWMBS1yj
https://dl.doubtnut.com/l/_KqrSWVATVmo8

square. Find the tension in the strings when

30

the turntable is rotated at the rate of — rpm.
s

O Watch Video Solution

25. A hemispherical bowl of radius r is rotated
with an angular velocity w about a vertical axis
passing through its centre. An object with the
same angular velocity remaining attached with
the inner surface of the bowl. The straight line
joining the body and the centre of the bowl

makes an angle 45° with the vertical. The


https://dl.doubtnut.com/l/_KqrSWVATVmo8
https://dl.doubtnut.com/l/_PCcAxLBstCaF

coefficient of friction between the body and
the bowl is 0.2, Assuming the body is just
about to move down along curved surface of

the bowl, prove that w?r = 0.943 g.

° View Text Solution

26. A car of mass m is moving with a velocity v
over a bridge. What will be the values of the
force F at the highest point of a convex bridge

and at the lowest point of a concave bridge?

° View Text Solution



https://dl.doubtnut.com/l/_PCcAxLBstCaF
https://dl.doubtnut.com/l/_rv88dr3lRATY

27.The roadway bridge over a stream is in the
form of an arc of a circle of radius 50 m. What
is the maximum speed with which a car can
cross the bridge without leaving the ground

at the highest point?

o Watch Video Solution

28. A car passes over a convex bridge. The
centre of gravity of the car follows an arc of a

circle of radius 30 m. Assuming that the car


https://dl.doubtnut.com/l/_rv88dr3lRATY
https://dl.doubtnut.com/l/_rNfaZxxR23yC
https://dl.doubtnut.com/l/_XcLy4cVBJZRI

has a mass of 1000 kg, find the force that the
car will exert at the highest point on the
bridge, if the velocity of the car is 15 m - s~ 1.

At what speed will the car lose contact with

the road?

o Watch Video Solution

29. A spotlight is rotating with a uniform
angular velocity of 01 rad-s~ ! on a

horizontal plane. The light-spot moves on a

wall at a distance of 3m. If the path of light


https://dl.doubtnut.com/l/_XcLy4cVBJZRI
https://dl.doubtnut.com/l/_UDCpfOJQjwy9

inclines at an angle of 45° with the wall, then

calculate the velocity of the light-spot.

L.

o View Text Solution

30. A piece of mass 1kg is tied with a thread of
length 10 m and is rotating along a horizontal
circular path making an angle 6 with the
vertical. The thread can withstand a maximum

tension of 12 N. What is the maximum velocity


https://dl.doubtnut.com/l/_UDCpfOJQjwy9
https://dl.doubtnut.com/l/_cgtKaHnOW4Zx

with which the stone can be rotated without

snapping the thread?

° Watch Video Solution

Section Related Questions

1. Like linear velocity, is angular velocity a

vector quantity? If so, then how can we

determine its directon?

° Watch Video Solution



https://dl.doubtnut.com/l/_cgtKaHnOW4Zx
https://dl.doubtnut.com/l/_G1feMemFobGH
https://dl.doubtnut.com/l/_hK2xmJA4YVh8

2. Establish the relation between angular

velocity and frequency.

o Watch Video Solution

3. Establish the relation between linear

velocity and angular velocity.

o Watch Video Solution

4. What is the unit of angular velocity?



https://dl.doubtnut.com/l/_hK2xmJA4YVh8
https://dl.doubtnut.com/l/_npWnuGvt9w7l
https://dl.doubtnut.com/l/_Liu2n8bEIQpw

o Watch Video Solution

5. Define angular acceleration. What is its unit?

° Watch Video Solution

6. Establish the relation between linear

acceleration and angular acceleration.

o Watch Video Solution



https://dl.doubtnut.com/l/_Liu2n8bEIQpw
https://dl.doubtnut.com/l/_58MjWNWXLJee
https://dl.doubtnut.com/l/_IF9IJDajk602

7.1f the equation of linear uniform motion is s
= vt, write the analogous equation for uniform

circular motion.

o Watch Video Solution

8. What do you mean by centripetal

acceleraton?

o Watch Video Solution



https://dl.doubtnut.com/l/_0ff5fdTG99Ha
https://dl.doubtnut.com/l/_2u25YYJPBthh

9. What do you mean by centripetal force?

o Watch Video Solution

10. Centripetal force does no work' - explain.

o Watch Video Solution

1. What are the centripetal forces in the

following examples?

Revolution of the earth around the sun.



https://dl.doubtnut.com/l/_YHLsuOZWdCCy
https://dl.doubtnut.com/l/_Ivw1icCgFY25
https://dl.doubtnut.com/l/_9Hytlx1Fbrk7

o Watch Video Solution

12. What are the centripetal forces in the
following examples?

Turning of a car on a horizontal circular road.

o Watch Video Solution

13. What are the centripetal forces in the

following examples?


https://dl.doubtnut.com/l/_9Hytlx1Fbrk7
https://dl.doubtnut.com/l/_qPlykdbFAZcH
https://dl.doubtnut.com/l/_b6pQ2iHJlOMD

Horizontal circular motion of a stone tied with

a string.

° Watch Video Solution

14. Define centrifugal force.

° Watch Video Solution

15. What is a pseudo force? In which reference

frame does it exist?

o Watch Video Solution



https://dl.doubtnut.com/l/_b6pQ2iHJlOMD
https://dl.doubtnut.com/l/_x1FU2VHwoFNb
https://dl.doubtnut.com/l/_tzpYRV1oOPWB

Higher Order Thinking Skill Hots Questions

1. Why is a centripetal force necessary for a

uniform circular motion ?

° View Text Solution

2. Centripetal force is called a real force, but
centrifugal force is called a pseudo force. Give

reasons in support of this statement.



https://dl.doubtnut.com/l/_tzpYRV1oOPWB
https://dl.doubtnut.com/l/_5VeRDBWY5Wig
https://dl.doubtnut.com/l/_fNCeVReDPhYG

View Text Solution

3. What should be the length of a day on the
earth when a body has no apparent weight at
the equatorial region? (Radius of the earth =
6400 kg) or, should be the time period of
rotation of the earth about its own axis so
that a person on the equator feels weightless?

(Equatorial radius = 6400 km,g=9.8m - s~ ?)

o View Text Solution



https://dl.doubtnut.com/l/_fNCeVReDPhYG
https://dl.doubtnut.com/l/_uYhQBMZNWM4N

4. What is the maximum speed with which a

car can move over a convex bridge?

o View Text Solution

5. Radius of corved path is r and the coefficient
of friction between the wheel of a car and that
path is u. What should be the maximum speed
with which the car can take a turn without

skidding in that curved path?

o View Text Solution



https://dl.doubtnut.com/l/_CMrac48QC3o4
https://dl.doubtnut.com/l/_wHw4qZDk67qI

6. While taking a turn, is it possible for a cyclist

to lean at an angle of 45° with the vertical?

o View Text Solution

7. A stone is tied to the end of a string. When
the string is whirled in a circular path, the
string can never be kept horizontal. Explain

the reason.

° View Text Solution



https://dl.doubtnut.com/l/_wHw4qZDk67qI
https://dl.doubtnut.com/l/_P611iTeWAQ3n
https://dl.doubtnut.com/l/_yrLxY4PIkdHe

8. When a body is hung from a string. It does
not snap. But when the same mass is set into
rotation along a horizontal path at high speed
holding the other end of the string. The string

snaps. What is the reason?

o View Text Solution

9. Two indentical trains are running in

opposite directions over two tracks along the


https://dl.doubtnut.com/l/_7d08fW5PPSYj
https://dl.doubtnut.com/l/_ySozRNp876xd

equator with equal speed. Will both the trains

exert the same force on the tracks?

° View Text Solution

10. A hollow cylinder of radius r is rotating
about its own vertical axis. Both ends of the
cylinder are open. A piece of stone of mass m
remains fixed on the inner side of the cylinder.
What should be the minimum velocity of
rotation of the cylinder so that the stone

remains fixed on the surface of the cylinder


https://dl.doubtnut.com/l/_ySozRNp876xd
https://dl.doubtnut.com/l/_eTHvWlN0tdQU

without falling down? Coefficient of static
friction between the wall of the cylinder and
the stone = p, acceleration due to gravity = g.
Also, prove that this velocity is independent of

the mass of the stone.

° Watch Video Solution

11. When a moving bus takes a right turn, the
passengers inside the bus seem to lean

towards the left. Explain why.

° Watch Video Solution



https://dl.doubtnut.com/l/_eTHvWlN0tdQU
https://dl.doubtnut.com/l/_gPG8mZoESaMh

12. A small glass marble is put on a smooth
gramophone disc. When the disc starts
rotating, the marble flies off the disc. Explain

why.

° View Text Solution

13.In a circus show, a motorcycle rider inside a
' deathwell' can revolve on the erect wall
without falling down. What is the reason

behind it?


https://dl.doubtnut.com/l/_gPG8mZoESaMh
https://dl.doubtnut.com/l/_WlRj8laftXfE
https://dl.doubtnut.com/l/_X4QNC6oApAE1

° View Text Solution

14. Why should a signboard mentioning the
safe maximum speed the sited before the

bend on a horizontal road or railway tracks?

° View Text Solution

15. When a motor car travels on a convex road

the passengers inside feel lighter. Why?

o View Text Solution



https://dl.doubtnut.com/l/_X4QNC6oApAE1
https://dl.doubtnut.com/l/_uwzaRhjs6F80
https://dl.doubtnut.com/l/_tleZFZ5Cr36a

16. A funnel is rotating around its vertical axis
with a constant frequency v rev/s. A small
cube of mass m is placed on the inside wall of
the funnel carefully. The wall of the funnely
makes an angle 8 with the horizontal. If u is
the coefficient of friction between the funnel
and the cube, r is the distance between the
centre of mass of the cube and the rotational
axis, then find the maximum and minimum

value of v for which the cube remains static


https://dl.doubtnut.com/l/_tleZFZ5Cr36a
https://dl.doubtnut.com/l/_SlSnvry3uovu

with respect to the funnel.

&2

° View Text Solution

17. Why are the bends of a road or of a railway

track banked?

o View Text Solution

18. Why do we feel lighter and heavier at the

highest and lowest points of a Ferris wheel?


https://dl.doubtnut.com/l/_SlSnvry3uovu
https://dl.doubtnut.com/l/_jtQDhRviVEeN
https://dl.doubtnut.com/l/_4J4aClmxwwvL

Suppose, the Ferris wheel is revolving with a

constant angular velocity.

° Watch Video Solution

Exercise Multiple Choice Questions

1. A wheel is rotating 300 times per minute.

The angular velocity of the wheel in rad - s+

unit is

A 107


https://dl.doubtnut.com/l/_4J4aClmxwwvL
https://dl.doubtnut.com/l/_afstJKNI5mDr

B. 207

C.30m

D. 5m

Answer: A

o Watch Video Solution

2. Two bodies of masses m; and m, are
moving at uniform speed along circular paths

of radii r; and ry respectively. If they take


https://dl.doubtnut.com/l/_afstJKNI5mDr
https://dl.doubtnut.com/l/_AjoQ02RTj5UI

equal time to describe the cricles completely,

the ratio of their angular velocities will be
r1
T2

mi

miri

mar2

D. 1

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_AjoQ02RTj5UI

3. If a body travels along a circular path with

uniform speed then its acceleration

A. acts along its circumference

B. acts along its tangent

C. acts along its radius

D.is zero

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_2U7hU1ZmvTO6
https://dl.doubtnut.com/l/_tocP0q5dTefQ

4. After switching on a ceiling fan it completes
10 revolutions in 3 s. The number of complete
revolutions it will perform in the next 3 s
(assuming uniform angular acceleration ) is

A. 10

B. 20

C.30

D. 40

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_tocP0q5dTefQ

5. If wheel revolves 120 times per minute then

its angular velocity in rad - s ~* unit is

A. 7r2

B.4m

C.27

D. 47?2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_tocP0q5dTefQ
https://dl.doubtnut.com/l/_Kma5XMbuUce4

6. Angular velocity of the hour hand of a clock

IS

A i ad - s 1
. — T .
30 s

B.2r rad-s !

1

C. rad - s~

8
1800
i 1

D. 21600rad- S

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_SouJwbFYAU56
https://dl.doubtnut.com/l/_OmuWNzKOC2EE

7. If a particle rotates along a circular path of

radius 25 cm with a frequency of 2 rps, its

linear acceleration in m - s 2 unit is

A. 772

B. 272

C. 472

D. 872

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_OmuWNzKOC2EE
https://dl.doubtnut.com/l/_P3aCAIRGbhMC

8. An artificial satellite takes 90 minutes to
complete its revolution around the earth. The

angular speed of the satellite is

T ~1
A. 1800rad S
B i rad - s 1
© 2700
C 2m 4. 51
. 2700ra S

77 1
D. 451*ad-s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_P3aCAIRGbhMC

9.The driver of a truck suddenly finds a wall in

front of him. To avoid collision with the wall he

should

A. apply brake at once

B. turn speedily in a circular path

C. follow both the processes (a) and (b)

D. do none of the above processes

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_Fd44EEpgtFf8

10. Which of the following quantities does not

remain constant in a uniform circular motion?

A. speed

B. momentum

C. kinetic energy

D. mass

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_bQlwCFq84UWi
https://dl.doubtnut.com/l/_kHgQDCTqOygI

1. The angular velocity of a particle,
— 0 ~ - . .
w =3t —45 +k and its position vector,
— 2 A - . . .
r = 5t — 65 + 6k. What is the linear velocity
of the particle?

A —18i + 13j + 2k

B.187 — 137 — 2k

C.— 187 — 13] + 2k

D.187 + 13] — 2k

Answer: C

o Watch Video Solution



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

12. The ratio of angular speeds of minute hand

and hour hand of a watch is

A 1:12

B.6:1

C.12:1

D.1:6

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kHgQDCTqOygI
https://dl.doubtnut.com/l/_bzR6cMBrrQDW

13. A particle of moves with constant angular

velocity in a circle. During the motion its

A. energy is conserved

B. momentum is conserved

C.energy and momentum both are

conserved

D. none of the above

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_54OBl9Bwk41K

14. The angular speed of a flywheel making 360

revolutions per minute is

A 127 rad- s !

B.67 rad-s '

C.37m rad-s !

D.27r rad-s !

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_54OBl9Bwk41K
https://dl.doubtnut.com/l/_2OuldCmQjoNB
https://dl.doubtnut.com/l/_xotwmmQAsy0n

15. A car moves on a circular road. It describes
equal angles about the centre in equal
intervals of time. Which of the following
statements about the velocity of the car is
true?

A. magnitude of velocity is not constant

B. both magnitude and direction of velocity

change

C. velocity is directed towards the centre of

the circle


https://dl.doubtnut.com/l/_xotwmmQAsy0n

D. magnitude of velocity is constant but

direction changes

Answer: D

o Watch Video Solution

16. A wheel of radius R rolls on the ground
with a uniform velocity v. the velocity of
topmost point relative to the bottommost

point is


https://dl.doubtnut.com/l/_xotwmmQAsy0n
https://dl.doubtnut.com/l/_zn0P5iyD5fWR

D. zero

Answer: B

o Watch Video Solution

17. The angle with which a cyclist leans with
the horizontal while turning a curved path of

radius r with speed v is


https://dl.doubtnut.com/l/_zn0P5iyD5fWR
https://dl.doubtnut.com/l/_oflMi7wIMnTV

A0 = tan ! —
rg
r

B.O — tan ! —g
v

C.O=tan"! o’rg

D.O = tan ! —

Answer: B

o View Text Solution

18. While taking a turn on a plane horizontal

road, a car can skid due to


https://dl.doubtnut.com/l/_oflMi7wIMnTV
https://dl.doubtnut.com/l/_pGeYNaSGGgoW

A. gravitational force

B. absence of necessary centripetal force

C.rolling friction between the tyre of the

car and the road

D. reaction force of the road

Answer: B

° Watch Video Solution



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

19. A car is moving along a horizontal circular
path of radius 10 m at a uniform speed of 10 m
. s~ 1. A pendulum bob is suspended by
means of a light rod from the ceiling of the

car. The angle made by the rod with the

horizontal path will be (g =10m - s~ ?)

A. zero
B.30°
C.45°

D. 60°


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

Answer: C

o Watch Video Solution

20. If maximum and minimum tension in the
string whirling in a circle of radius 2.5 m are in
the ratio 5: 3 then its velocity is

A /98m - s~ 1

B. \/7m .51

C. v/490m - s~ 1

D. v4.9m - s~ 1


https://dl.doubtnut.com/l/_XvpIbDfJUUtt
https://dl.doubtnut.com/l/_HlmRc5VIx1QG

Answer: A

o Watch Video Solution

21. Coefficient of friction between the road and
the tyre of a car is 0.6. What is the maximum
safe limiting speed with which the car can

overcome a bend of radius 150 m ?

A60 m-s !

B.15 m-s !

C.30 m-s !


https://dl.doubtnut.com/l/_HlmRc5VIx1QG
https://dl.doubtnut.com/l/_tpqIhajzd0ov

D.25 m-s !

Answer: C

° Watch Video Solution

22. A body is moving in a circular path with
centripetal acceleration a . It its speed gets
doubled, find the ratio of the centripetal
acceleration after and before the speed in

changed.

A 1:4


https://dl.doubtnut.com/l/_tpqIhajzd0ov
https://dl.doubtnut.com/l/_e0mXi7K8suaD

B.1:2

C.2:1

D.4:1

Answer: D

o Watch Video Solution

23. A ball of mass 0.12kg is being whirled in a
horizontal circle at the end of string 0.5 m

long. It is capable of making 231 revolutions in


https://dl.doubtnut.com/l/_e0mXi7K8suaD
https://dl.doubtnut.com/l/_7QPjBrVNSeV4

one minute. The breaking tension of the string

IS

A. 3N

B.15.1N

C.315N

D.351N

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_7QPjBrVNSeV4

24. A car is moving in a circular horizontal
track of radius 10 m with a constant speed of
10 m- s 1. A plumb bob is suspended from
the roof of the car by a light rigid rod of
length 1.0 m . The angle made by the rod with

the trackis (g =10 m - s 2 )

A. zero
B.30°
C.45°

D. 60°


https://dl.doubtnut.com/l/_zFe5lmWa5uHG

Answer: C

° View Text Solution

25. The motor of an engine is rotating about
its axis with an angular velocity of 100 rpm. It
comes to rest in 15 s, after being switched off.
Assuming constant angular deceleration, what
are the numbers of revolutions made by it

before coming to rest ?

A.12.5


https://dl.doubtnut.com/l/_zFe5lmWa5uHG
https://dl.doubtnut.com/l/_gBsHqDxyccbY

B. 40

C.325

D.15.6

Answer: A

o Watch Video Solution

Very Short Answer Type Questions

1. Name the unit of angular displacement.

l o Watch Video Solution


https://dl.doubtnut.com/l/_gBsHqDxyccbY
https://dl.doubtnut.com/l/_9C94XsdrFH8m

2. State true or false-an angle measured

radian is dimensionless.

o Watch Video Solution

3. What kind of vector is angular velocity?

o Watch Video Solution



https://dl.doubtnut.com/l/_9C94XsdrFH8m
https://dl.doubtnut.com/l/_y6nSxgn2YETj
https://dl.doubtnut.com/l/_an33TlLSTZcD

4. What is the angular velocity of the second

hand of a clock?

° Watch Video Solution

5. Uniform circular motion is an example of
uniform velocity'-state whether the statement

is correct.

° Watch Video Solution



https://dl.doubtnut.com/l/_2NUJI78HsrUn
https://dl.doubtnut.com/l/_MfUFMqHzNRf7

6. What do you mean by the term frequency?

o Watch Video Solution

7. What is the relation between time period

and frequency?

o Watch Video Solution

8. What is the dimension of angular

acceleration?



https://dl.doubtnut.com/l/_ExV3z0nIn120
https://dl.doubtnut.com/l/_C5UrTv6JCGAz
https://dl.doubtnut.com/l/_k0FKVsV1e9Ni

o Watch Video Solution

o Watch Video Solution

10.1rpm=?Rad - s !

o Watch Video Solution



https://dl.doubtnut.com/l/_k0FKVsV1e9Ni
https://dl.doubtnut.com/l/_GnKRBvxRtp2g
https://dl.doubtnut.com/l/_0RAszvWHeVzx

11. What is the vector relation of linear

. > N
acceleration a and angular acceleration | «

?

o Watch Video Solution

12. In the case of uniform circular motion, the
velocity and  the  acceleration  are

perpendicular to each other.

o Watch Video Solution



https://dl.doubtnut.com/l/_gty3M1ZRBJ7h
https://dl.doubtnut.com/l/_f6wO8QZELZ0p
https://dl.doubtnut.com/l/_W2TlRHAATYs9

13. What is the angular velocity of the minute

hand of a clockinrad - s ~1?

° Watch Video Solution

14. If the frequency of revolution of a body is n,

then what will be the velocity of revolution?

o Watch Video Solution



https://dl.doubtnut.com/l/_W2TlRHAATYs9
https://dl.doubtnut.com/l/_9EgkoAcnCOf4

15. A particle of mass m is moving in a circular

path of radius r with a uniform speed v. The

2
. When

centripetal force on the body is "
the particle is displace half of the distance,

then what is the work done by the centripetal

force?

o Watch Video Solution

16. What does supply the necessary centripetal

force when a stone tied with a string is


https://dl.doubtnut.com/l/_dgZV7FxZx1N1
https://dl.doubtnut.com/l/_fJyDaAbMQAVc

rotated along a circular path?

o Watch Video Solution

17. What does provide a planet the necessary

centripetal force to revolve around the sun?

° Watch Video Solution

18. If a particle moves in a circular path with
constant speed, what should be the direction

of its resultant acceleration?


https://dl.doubtnut.com/l/_fJyDaAbMQAVc
https://dl.doubtnut.com/l/_Ig3ap3264cSM
https://dl.doubtnut.com/l/_Gdo8kuZWbtxJ

° Watch Video Solution

19. In the case of railway tracks, which rail is to

be kept at a slightly higher level near a bend?

o View Text Solution

20. The radius of a curved path is r and the
coefficient of friction between a car and the

path is u. What is the maximum speed at


https://dl.doubtnut.com/l/_Gdo8kuZWbtxJ
https://dl.doubtnut.com/l/_jqX3uicM6Ldx
https://dl.doubtnut.com/l/_QgjroeaVHq9E

which the car can turn at a bend without

skidding?

° View Text Solution

21. Is it possible for a cyclist to lean through
an angle of 45° with the vertical when he

takes a turn?

° View Text Solution

22. Why is centripetal force so called?


https://dl.doubtnut.com/l/_QgjroeaVHq9E
https://dl.doubtnut.com/l/_VoqHf8GadLla
https://dl.doubtnut.com/l/_Dz7nHlO7Fk1K

° Watch Video Solution

23. For uniform circular motion, does the
direction of the centripetal force depend on
the sense of rotation (i.e., clock-wise or anti-

clock wise)?

o Watch Video Solution

24. A body is moving along a circular path such

that its speed always remains constant.


https://dl.doubtnut.com/l/_Dz7nHlO7Fk1K
https://dl.doubtnut.com/l/_pPVR3jqDj91a
https://dl.doubtnut.com/l/_q9vLpDjYH62K

Should there be a force acting on the body?

o Watch Video Solution

25. What type of acceleration does a body

moving along a circular path possess?

° Watch Video Solution

26. A piece of stone is tied with a thread and is

rotated along a horizontal circular path. If the


https://dl.doubtnut.com/l/_q9vLpDjYH62K
https://dl.doubtnut.com/l/_dI8ybITIaYeC
https://dl.doubtnut.com/l/_35qWG71opzjh

thread snaps? Suddenly, in which direction will

the stone fly?

° Watch Video Solution

27. What supplies the necessary centripetal
force to the electrons in an atom to revolve

around the nucleus?

° Watch Video Solution



https://dl.doubtnut.com/l/_35qWG71opzjh
https://dl.doubtnut.com/l/_CJEYI9MTyPL7

28. When a car turns towards right while
moving, the passengers inside the car lean

towards

o Watch Video Solution

29. To avoid accident of a moving car near a

bend, force is supplied by banking the road.

° Watch Video Solution



https://dl.doubtnut.com/l/_0NSEjU7wU0MR
https://dl.doubtnut.com/l/_CSuAAwB1JdnW

30. A cyclist is riding on a cycle with speed v
and while negotiating a circular path of radius
r, he leans at an angle 6 with the ground. Then,

what will be the value of tan8?

o View Text Solution

31. Angular momentum of a body of mass m
rotating along a circular path of radius r with
uniform speed is L. What is the magnitude of

the centripetal force acting on it?

| & I


https://dl.doubtnut.com/l/_hjCICopEGmWW
https://dl.doubtnut.com/l/_79SkUD5WCzJ1

| ¥ Watch Video Solution |

32. When a motor car moves speedily on a
convex path, how do the passengers inside the

car feel?

o View Text Solution

33. At which plane on earth, the centripetal

force is maximum?

o View Text Solution



https://dl.doubtnut.com/l/_79SkUD5WCzJ1
https://dl.doubtnut.com/l/_SSGuJkxeenoG
https://dl.doubtnut.com/l/_oWhtDmZlgbFj

34. Due to which type of force butter comes

out during stirring of milk?

o Watch Video Solution

35. A body of mass m is rotated along a

circular path of radius r with uniform speed v.

2

v
If
r

Centripetal force acting on the body is
the body travels through a semicircular path,
then what will be the work done by the

centripetal force?

| & ]


https://dl.doubtnut.com/l/_eYbl4EqgMY8B
https://dl.doubtnut.com/l/_oRlHLFf3Me6G

| ' Watch Video Solution |

Short Answer Type Question |

1. Is circular motion possible at constant

speed? Explain.

° Watch Video Solution

2. What does provide the centripetal force to a

car taking a turn on a level road?

l @ Watch video Solution


https://dl.doubtnut.com/l/_oRlHLFf3Me6G
https://dl.doubtnut.com/l/_xArE5uu827O1
https://dl.doubtnut.com/l/_gwKNYID4UNw0

Short Answer Type Questions li

1. A particle is rotating along a circular path at
uniform speed. Indicate the direction of
displacement, velocity and acceleration of the
particle at any moment with the help of a

diagram.

o Watch Video Solution



https://dl.doubtnut.com/l/_gwKNYID4UNw0
https://dl.doubtnut.com/l/_msOagqDpPHdz

2. Is the angular velocity of rotation of hour
hand of a watch greater or smaller than the
angular velocity of earth's rotation about its

axis? Explain.

° Watch Video Solution

Problem Set |

1. A car is moving with a velocity of 36 km

- h 1. If the diameter of its wheel is 0.7 m,


https://dl.doubtnut.com/l/_Dhgj52FisoJE
https://dl.doubtnut.com/l/_e5vTajS3DHmb

what will be its angular velocity?

o Watch Video Solution

2. An electric fan acquires frequency of 300
rpm after completing 5 revolutions when it is
switched on. Determine the angular
acceleration of the fan and the time taken to

acquire the frequency of 300 rpm.

o Watch Video Solution



https://dl.doubtnut.com/l/_e5vTajS3DHmb
https://dl.doubtnut.com/l/_sAXhKW3zPqsI

3. Velocity of a car along a curved path of
radius of curvature 100 m is 36 km-h "' .

What is the angular velocity of the car?

o Watch Video Solution

4. The length of the second hand of a clock is
21 cm. What will be the magnitude of linear

velocity of its extreme point?

o Watch Video Solution



https://dl.doubtnut.com/l/_CjqdDBa1Ugdf
https://dl.doubtnut.com/l/_eu8l0FrvMWIK
https://dl.doubtnut.com/l/_8nTpA4LqIydl

5. A car can move at a maximum speed of 72
km-h~! on a curved road of radius of
curvature 100 m. what is the coefficient of
friction between the tyres of the car and the

road?

o Watch Video Solution

6. A flywheel makes 120 rpm. Find the angular
speed of any point on the wheel and the linear
speed of a point 10 cm from the centre of the

wheel.


https://dl.doubtnut.com/l/_8nTpA4LqIydl
https://dl.doubtnut.com/l/_EPfEsrI6lEKA

° Watch Video Solution

7. A cyclist is going round a circular track with
a speed of 10 m - s 1. If the radius of the track
is 80 m, calculate the angular speed of the

cyclist.

o Watch Video Solution

8. While taking a turn on a circular road with a

velocity of 36 km - A1, a cyclist leans at an


https://dl.doubtnut.com/l/_EPfEsrI6lEKA
https://dl.doubtnut.com/l/_8esgHzYxeQmM
https://dl.doubtnut.com/l/_5f9XomumcuXQ

angle of 30° with the vertical. What is the

radius of the circular road?

° Watch Video Solution

9. A motorcycle rider, in the 'death-well' show
in a circus, is revolving along a circular path of
radius r on the wall of the well. If the
coefficient of friction between the wall and the
tyres of the motorcycle is u, then what
minimum velocity should be maintained by the

rider?

| |


https://dl.doubtnut.com/l/_5f9XomumcuXQ
https://dl.doubtnut.com/l/_bbTJsOZHwqSt

& Wwatch Video Solution I

10. A body of mass 0.1 kg is being rotated in a
circular path of diameter 1.0 m on a
frictionless horizontal plane by means of a
string. It performs 10 revolutions in 314s.

Calculate the centripetal force acting on the

body.

o Watch Video Solution



https://dl.doubtnut.com/l/_bbTJsOZHwqSt
https://dl.doubtnut.com/l/_cJschnWWlfdx

11. A motor car of mass 1000 kg runs over a
bridge at 48 km/hr the roadway in the form of
an arc of radius 20 m. Find the reaction
between the car and the road at the lowest

point of the car.

o View Text Solution

12. Two bodies of masses 10 kg and 5 kg are
revolving along two concentric circular path of

radii R and r , respectively, in such a manner


https://dl.doubtnut.com/l/_G4lhoQiaPLR0
https://dl.doubtnut.com/l/_EJaUVDn0AEr2

that the time periods of revolution for both of
them are equal. Determine the ratio of the

centripetal acceleration of the two bodies.

o Watch Video Solution

13. A particle revolves in a circle of radius 0.1 m,
making 300 rpm. Calculate its linear velocity

and centripetal acceleration.

o Watch Video Solution



https://dl.doubtnut.com/l/_EJaUVDn0AEr2
https://dl.doubtnut.com/l/_pImbDCGAIVkS

14. A table is rotating along a horizontal plane
about the axis passing through its centre. A
thread is passed through a hole made at the
centre of the table and two bodies of equal
mass are tied at a distance of 20 cm thread.
The body on the table is at a distance of 20 cm
from the centre of the table. For what rpm of

the table. will the hanging body be at rest?

o View Text Solution



https://dl.doubtnut.com/l/_4f3j0cEnM1L5

15. Two bodies of masses 1 kg 3 kg are tied at
the two ends of a thread 60 cm and the
arrangement is kept diametrically on a table. If
the table is rotated about an axis passing
through its centre, then it is observed that no
motion in the thread is generated along the
diameter. What is the distance of the 1 kg

mass from the centre of the table?

o View Text Solution



https://dl.doubtnut.com/l/_bJJ9WRJHGqwe

16. In a machine, a horizontal arm of 2 m is
connected with a vertical shaft and is rotated
at an angular velocity of 600 rpm in a
horizontal plane. A 10 kg block is attached to
the free end of the arm. Find out the force on
the block and the force on the vertical shaft

due to rotation of the block.

o View Text Solution



https://dl.doubtnut.com/l/_BV1YYzYxOUuy

17. A road curve is banked so that there is no
side thrust on the passengers in a car which
negotiate the curve at 72 km/hr speed . Find
the angle of banking for a circular curve
making a 90° turn in a distance of 157 m along

the road.

° View Text Solution

Problem Set li


https://dl.doubtnut.com/l/_CNael3zf3RgU

1. The wheel of a car of radius 0.7 m is moving
with an angular velocity of 107 rad-s ' If
the car is to be brought to rest by applying
brakes within 3 s, what will be the distance

covered by the car during that time?

o Watch Video Solution

2. An electric fan of radius 1.2 m is rotating

with a steady frequency of 300 rpm. Determine


https://dl.doubtnut.com/l/_KBiQMEB7gQM2
https://dl.doubtnut.com/l/_FNichssEqfxX

the angular velocity of the fan and also find

out the linear velocity of any end-point.

° Watch Video Solution

3. The engine of a motor car is rotating at a
constant speed of 150 rpm. Acquiring
acceleration suddenly it gains a velocity of
3000 rpm in 3 s.

What is the angular acceleration of the

engine?

o Watch Video Solution



https://dl.doubtnut.com/l/_FNichssEqfxX
https://dl.doubtnut.com/l/_Xir81C4ufjc4

4. The engine of a motor car is rotating at a
constant speed of 150 rpm. Acquiring
acceleration suddenly it gains a velocity of
3000 rpm in 3 s.

what will be its angular velocity after 2 s ?

o Watch Video Solution

5. The engine of a motor car is rotating at a
constant speed of 150 rpm. Acquiring

acceleration suddenly it gains a velocity of


https://dl.doubtnut.com/l/_Xir81C4ufjc4
https://dl.doubtnut.com/l/_HjGn8Bu0xXLp
https://dl.doubtnut.com/l/_EooEjndt0ia0

3000 rpm in 3 s.
What will be the angular displacement of it in

3s?

o Watch Video Solution

6. A wheel completes 400 revolutions in 1
minute. Its speed is increased to 600 rpm in 4
s. Determine

the angular acceleration .

° Watch Video Solution



https://dl.doubtnut.com/l/_EooEjndt0ia0
https://dl.doubtnut.com/l/_QlnAvJjAac6E
https://dl.doubtnut.com/l/_fojFU16Rnbzd

7. A wheel completes 400 revolutions in 1
minute. Its speed is increased to 600 rpm in 4
s. Determine

The number of revolutions completed by the

wheel in that time.

o Watch Video Solution

8. Find the acceleration of a particle placed on
the surface of the earth at the equator due to

earth's rotation. The diameter of earth = 12800


https://dl.doubtnut.com/l/_fojFU16Rnbzd
https://dl.doubtnut.com/l/_k6XYdoWvVqy0

km and it takes 24 hours for the earth to

complete one revolution about its axis.

° Watch Video Solution

9. A park has a radius of 10 m. If a vehicle goes
round it at an average speed of 18 km/hr, what

should be the proper angle of banking?

° Watch Video Solution



https://dl.doubtnut.com/l/_k6XYdoWvVqy0
https://dl.doubtnut.com/l/_7ScE6VWq0kAz

10. What is the percentage decrease in the
weight of a body at the equatorial region of
the earth due to its diurnal motion? Given,

radius of the earth = 6400 km, 72 = 9.8

o View Text Solution

11. A circular disc rotates at 60 rpm about an
axis passing through its centre. A coin of 18 g

is placed at a distance of 8 cm from the centre


https://dl.doubtnut.com/l/_kY0KtVagdUXE
https://dl.doubtnut.com/l/_3MzUz0wvvmQ5

of the disc. Calculate the centrifugal force on

the coin.

o Watch Video Solution

12. A piece of stone of mass 2 kg is tied with a
thread of length 5 m and is rotated along a
horizontal circular path. The thread «can
withstand a maximum tension of 30 N. What is
the maximum velocity with which the stone

can be rotated without snapping the thread?


https://dl.doubtnut.com/l/_3MzUz0wvvmQ5
https://dl.doubtnut.com/l/_qvEUNN6IahB5

Also find the maximum number of revolutions

that the stone can complete in one minute.

O Watch Video Solution

13. A hollow cylinder of diameter 20 cm is
rotating about its own vertical axis. If the
angular velocity of the cylinder is not less than
180 rpm, then a body remains attached on the
inside wall of the cylinder and keeps rotating
with the cylinder. What is the coefficient of

rotating with the cylinder. what is the


https://dl.doubtnut.com/l/_qvEUNN6IahB5
https://dl.doubtnut.com/l/_pfaon8JmhSxf

coefficient of friction between the body and

the wall of the cylinder? Given, 72 = 9.8.

° View Text Solution

14. A ball of mass 100 g is suspended by a
string of 40 cm long. Keeping the string
always taut, the ball describes a horizontal
circle of radius 10 cm. Find the angular speed

of the ball.

° View Text Solution



https://dl.doubtnut.com/l/_pfaon8JmhSxf
https://dl.doubtnut.com/l/_aprIqS2eo6Pa
https://dl.doubtnut.com/l/_GBjKWIwkFimY

15. A body of 500 g is tied to one end of a
string 2 m long and is revolved in a horizontal
circle. If the string breaks under a load of 4.84
kgf, ind the maximum number of revolutions
per minute the body can make without

breaking the string. (g=98m-s %)

o View Text Solution

16. Velocity of a car along a path of radius of
curvature 100 mis 36 km - A~ .

Determine its normal acceleration.


https://dl.doubtnut.com/l/_GBjKWIwkFimY
https://dl.doubtnut.com/l/_Vgpy6QNVYGlP

o Watch Video Solution

17. Velocity of a car along a path of radius of
curvature 100 mis 36 km - A~ 1.
If the mass of the car is 500 kg, find the

magnitude and direction of the statric friction.

o Watch Video Solution

18. A stone is kept hanging from the end of a

round table of radius 22.6 cm by means of a


https://dl.doubtnut.com/l/_Vgpy6QNVYGlP
https://dl.doubtnut.com/l/_uF1y3lePBkE2
https://dl.doubtnut.com/l/_CYVD5fyzjQvX

thread. The table is rotated such that the
thread makes an angle of 30° with the
vertical. What is the angular velocity of the

table?

o Watch Video Solution

19. A circular race track of radiu 400 m is
banked at an angle of 10°. If the coefficient of
friction between the wheels of a race car and
the road is 0.2, what is the

(i) optimum speed of the race car to avoid


https://dl.doubtnut.com/l/_CYVD5fyzjQvX
https://dl.doubtnut.com/l/_CWgNf2A76KaA

wear and tear on its tyres?

maximum permissible speed to avoid slipping?

o Watch Video Solution

20. A car of mass 1500 kg is moving with a

speed of 125 m- s *

on a circular path of
radius 20 m on a level road. What should be
the frictional force between the car and the
road so that the car does not slip? What

should be the value of the coefficient of

friction this force?

| e |


https://dl.doubtnut.com/l/_CWgNf2A76KaA
https://dl.doubtnut.com/l/_Vzd8vjxmk02o

& watch Video Solution I

Hots Numerical Problems

1. A bridge in the form of an arc should be

constructed such that different vehicles can
cross the highest point of the bridge at a
maximum speed of 180 km-h ™! without
losing contact with the road. What should be

the limiting radius of curvature of the bridge?

o Watch Video Solution



https://dl.doubtnut.com/l/_Vzd8vjxmk02o
https://dl.doubtnut.com/l/_id4KvohxOR2z

2. Abody of mass 4 kg is connected to the two
ends of a vertical rod of length 2 m by two
threads of length 1.5 m each. The body is
rotated about the rod as an axis. To produce a
tension of 70 N on the upper string what
should be the rpm of the body? What will be

the tension in the lower string then?

o View Text Solution



https://dl.doubtnut.com/l/_23vBB3jsg21J

3. A mass of 60 g remains attached to the end
of a thread of length 4 m. The mass is rotated
uniformly in a horizontal circular path. The
plane of this circular path is at a vertical
distance of 3.2 m from the upper end of the
thread. Determine the tension in the thread

and the time period of revolution of the mass.

o Watch Video Solution



https://dl.doubtnut.com/l/_LEDWxugXYUa7

4. A sphere of mass 200 g remains suspended
from a rigid support by means of a thread of
length 130 cm. The sphere is rotated in a
horizontal circular path of radius 50 cm.
Determine its time period of rotation and

tension in the thread.

o Watch Video Solution

5. A string of length 1 m is fixed at one end to

a rigid support and carries a sphere of 100 g


https://dl.doubtnut.com/l/_3H9bev0swKsl
https://dl.doubtnut.com/l/_lxeVyMtL57hj

at the other end. The string makes —

s
revolutions per second around a vertical axis
through the fixed end. Calculate

The angle of inclination of the string with the

vertical axis.

o Watch Video Solution

6. A string of length 1 m is fixed at one end to

a rigid support and carries a sphere of 100 g

2

at the other end. The string makes —
s

revolutions per second around a vertical axis


https://dl.doubtnut.com/l/_lxeVyMtL57hj
https://dl.doubtnut.com/l/_x7SGJhWWjJMr

through the fixed end. Calculate

The tension in the string and.

° Watch Video Solution

7. A string of length 1 m is fixed at one end to a
rigid support and carries a sphere of 100 g at
the other end. The string makes - revolutions
per second around a vertical axis through the

fixed end. Calculate

the linear velocity of the sphere.

° Watch Video Solution



https://dl.doubtnut.com/l/_x7SGJhWWjJMr
https://dl.doubtnut.com/l/_fMwW2MBLm8ud

8. A particle of mass m is revolving in a circular
path of constant radius r such that its
centripetal acceleration a. is verying with time
t as a, = k*rt?, where k is a constant.
Determine the power delivered to the particle

by the forces acting on it.

o Watch Video Solution

9. A small body is kept at a distance of 7 cm

from the centre of a gramophone disc. The


https://dl.doubtnut.com/l/_fMwW2MBLm8ud
https://dl.doubtnut.com/l/_4NtRmSDHVrjd
https://dl.doubtnut.com/l/_41KxUqsFPRhO

disc starts rotating with gradually increasing
speed and the body is just on the verge of
being thrown off when the disc rotates at 60
times a minute. What will be the speed of the
disc when the body, kept at a distance of 12 cm
from the centre, is just thrown off? What will
be the rotational speed, when a body of
double the mass is kept at the previous

position of 7 cm away from the centre?

o View Text Solution



https://dl.doubtnut.com/l/_41KxUqsFPRhO

10. A string passes through a hole at the
centre of a horizontal table. The upper end of
the string is tied to a mass m kept on the
table, and at the lower end, a body of mass M
is kept hanging. If the table rotates at an

angular velocity w, the mass M remains at rest.

| M
Show that, w = —-g.
m r

[ r is the radius of the circular path along

which the mass m is rotating ]

o Watch Video Solution



https://dl.doubtnut.com/l/_3BKFUEg4VqKS
https://dl.doubtnut.com/l/_ZbU1WUkfyIOq

11. A light mass m and another heavier mass M
, are connected by a light inextensible string
which passes through a smooth and narrow
vertical tube, Keeping the length | of the
string inclined at an angle 6 with the tube,
with what frequency should the mass m be
rotated in a horizontal plane so that the mass

M will remain in equilibrium?

o View Text Solution



https://dl.doubtnut.com/l/_ZbU1WUkfyIOq

12. Two points are taken on a massless wire
OC, such that OA = AB = BC. Three bodies of
equal mass are tied at the points A, B and C
and the system is kept on a horizontal smooth
table. Keeping the wire taut, if the system is
rotated around the point O, then what will be
the ratio of tensions in the three parts of the

wire?

o View Text Solution



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

13. A small cube (mass = m ) is on the inner
curved surface of a funnel rotating about its
own axis. Its wall inclines at an angle 6 with
the horizontal. The cube is kept at a distance r
from the vertical axis of rotation of the funnel.
If the coefficient of friction between the funnel
and the cube is u, for what frequency of
rotation of the funnel, will the cube remain at
rest on the surface of the funnel? It is implied
that the cube will roll down if the funnel

remains stationary.

° View Text Solution



https://dl.doubtnut.com/l/_05BoOYb6YMzZ

14. A carpet of mass M made of inextensible
material is rolled along its length in the form
of a cylinder of radius R and is kept on a rough
floor. The carpet starts unrolling without
sliding on the floor when a negligibly small
push is given to it. Calculate the horizontal
velocity of the axis of the cylindrical part of

the carpet when its radius reduces to 5

o View Text Solution



https://dl.doubtnut.com/l/_05BoOYb6YMzZ
https://dl.doubtnut.com/l/_YL4K6wOu0Odt

Entrance Corner

1. Statement I: If a car is taking a turn on a
banked road, then the normal contact force
between car and road is greater than the
weight of car (neglecting friction).

Statement Il: On a banked road, horizontal
component of normal contact force between
car and road provides necessary centripetal

force. Assume friction is absent.


https://dl.doubtnut.com/l/_KAfAHtdB4lyU

A. Statement | is true, statement Il is true

statement Il is a correct explanation for

statement I.

B. Statement | is true, statement Il is true ,

statement Il is not a correct explanation

for statement |I.

C. Statement I is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_KAfAHtdB4lyU

2. Statement I: A car takes a turn of radius 20

m with constant velocity of 10 m - s 1.

Statement II: In circular motion, velocity can

never be constant.

A. Statement | is true, statement Il is true ,

statement Il is a correct explanation for

statement I.

B. Statement | is true, statement Il is true ,

statement Il is not a correct explanation


https://dl.doubtnut.com/l/_KAfAHtdB4lyU
https://dl.doubtnut.com/l/_tWRhMhdY0CQu

for statement |I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: D

o Watch Video Solution

3. Statement |: A particle can perform circular
motion without having any tangential

component of acceleration.


https://dl.doubtnut.com/l/_tWRhMhdY0CQu
https://dl.doubtnut.com/l/_RnpA3OaoEEa7

Statement |l: For circular motion to take place,

radial acceleration should exist.

A. Statement | is true, statement Il is true

statement Il is a correct explanation for

statement I.

B. Statement | is true, statement Il is true ,

statement Il is not a correct explanation

for statement |I.

C. Statement I is true, statement Il is false.

D. Statement | is false, statement Il is true.


https://dl.doubtnut.com/l/_RnpA3OaoEEa7

Answer: B

o Watch Video Solution

4., Statement |: Uniform circular motion is
uniformly acceleration motion.
Statement |l: Acceleration in uniform circular

motion is always towards centre.

A. Statement | is true, statement Il is true ,

statement Il is a correct explanation for

statement I.


https://dl.doubtnut.com/l/_RnpA3OaoEEa7
https://dl.doubtnut.com/l/_VOrNUfao0kRY

B. Statement | is true, statement Il is true ,

statement Il is not a correct explanation

for statement |I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_VOrNUfao0kRY

5. Statement I: In circular motion average
speed and average velocity are never equal.
Statement II: In any curvilinear path these two
are never equal.

A. Statement | is true, statement Il is true ,
statement Il is a correct explanation for
statement |.

B. Statement | is true, statement Il is true,

statement Il is not a correct explanation

for statement |I.


https://dl.doubtnut.com/l/_lwHpwBpl1rJM

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: A

° Watch Video Solution

Multiple Correct Answer Type

1. In uniform circular motion of a particle

A. particle cannot have uniform velocity


https://dl.doubtnut.com/l/_lwHpwBpl1rJM
https://dl.doubtnut.com/l/_hDRwylWiLu8Q

B. particle  cannot  have  uniformly

acceleration motion

C. particle cannot have net force equal to

Zero

D. particle cannot have any force in

tangential direction

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

o Watch Video Solution



https://dl.doubtnut.com/l/_hDRwylWiLu8Q

2. A particle is moving in a circular path with

decreasing speed. For this situation, mark out

the correct statements.

A.radial component of its acceleration is

decreasing in magnitude

B.the angular speed of the particle is

decreasing

C. tangential component of its acceleration

and velocity are in opposite directions


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

D. the particle is performing a non-uniform

circular motion

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

° Watch Video Solution

Matrix Match Type

1.In Column | some physical quantities related

to translational motion are given, while in


https://dl.doubtnut.com/l/_MSTyAjxmbVNZ
https://dl.doubtnut.com/l/_4tRUxEMYxjwp

Column Il physical quantites associated with

rotational motion are mentioned.

o View Text Solution

2. A particle is rotating in a circle of radius R =
— m, with constant speed 1 m- s~ !. Match
s

the following two columns for the time

1
interval when it completes 1 th of the circle.

o View Text Solution



https://dl.doubtnut.com/l/_4tRUxEMYxjwp
https://dl.doubtnut.com/l/_qAP8ROnza7Fq

Comprehension Type

1. A particle is moving along a circular path of
radius 0.7 m with constant tangential

2

acceleration of 5 m-s “. The particle is

initially at rast. Based on the above
information, answer the following questions :
The speed of the particle after 7 s is

A5m -s !

B.7m s '

C.35m -s !


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

D.48m - s !

Answer: C

o Watch Video Solution

2. A particle is moving along a circular path of
radius 07 m with constant tangential

acceleration of 5 m- s 2.

The particle is
initially at rast. Based on the above

information, answer the following questions :


https://dl.doubtnut.com/l/_LwPljmArLpjS
https://dl.doubtnut.com/l/_mpGvv14WRiW4

The radial acceleration of the particleatt=7s

is

A.1200m - s 2

B.1750m - s 2

C.70m - s 2

D.250m - s 2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_mpGvv14WRiW4

3. A particle is moving along a circular path of
radius 0.7 m with constant tangential

2

acceleration of 5 m- s °. The particle is

initially at rast. Based on the above
information, answer the following questions :
Distance travelled by the particle in 7 s is

A. 123 m

B.725m

C.728 m

D.426 m



Answer: A

° Watch Video Solution

4. A particle is moving along a circular path of
radius 0.7 m with constant tangential

acceleration of 5 m-s 2

. The particle is
initially at rast. Based on the above
information, answer the following questions :

The number of revolutions made by the

particlein 7 s is



A. 278

B.164.8

C.165.52

D. 96.85

Answer: A

o Watch Video Solution

5. A small particle of mass m attached with a
light inextensible thread of length L is moving

in a vertical circle. In the given case the



particle is moving in a complete vertical circle
and ration of its maximum to minimum
velocity is 2: 1.

Minimum velocity of the particle is

gL
Ad, —
3
gL
B.2,/ —
3
gL
C../—
3
gL
D.3,/ —
3
Answer: B

o View Text Solution




6. A small particle of mass m attached with a
light inextensible thread of length L is moving
in a vertical circle. In the given case the
particle is moving in a complete vertical circle
and ration of its maximum to minimum
velocity is 2 : 1.

The kinetic energy of the particle at the lowest

position is

dmglL
A
3

B.2 mgL



8Smal
c. 219

2mglL

Answer: C

° View Text Solution

7. A small particle of mass m attached with a
light inextensible thread of length L is moving
in a vertical circle. In the given case the
particle is moving in a complete vertical circle

and ration of its maximum to minimum



velocity is 2: 1.
Velocity of the particle when it is moving

vertically downward is

10gL
A v
3
gL
B.2,/ —
3
8gL
C.\/ —
3
13gL
D.,/ —
3
Answer: A

o View Text Solution




Integer Answer Type

1. A particle is moving along a circular path of
radius 2 m with constant angular velocity of 3
rad - s '. Detemine the angular displacement

(in rad) of the particle in 3 s.

o Watch Video Solution

2. A particle moves in a circle of radius 1.0 cm

at a speed given by v =2.0 t, where v is in cm



.s ! and t in seconds. Find the radial

acceleration of the particleat t=1s.

° Watch Video Solution

3. If the earth was to suddenly contract to half
its present size, without any change in its
mass, then what will be the duration of the

new days (in hours)?

° View Text Solution




Examination Archive With Solutions Wbchse

1. When a car takes a circular turn on a level

road, which force acts as the centripetal force?

o Watch Video Solution

2. A particle is moving in a circle of radius r
with constant angular velocity w. At any point
, : - . —>
(r,0) on its path , its position vectoris » =r
cosfi + rsin 6. Show that the velocity of the

particle has no component along the radius.



° Watch Video Solution

3. Find an experssion for the acceleration of

the particle and hence indicate its direction .

° View Text Solution

4. A cyclist tilts to make an angle 6 with level
ground as he takes a circular turn of radius r. If
the speed of the cycle is v, show that tanf=rg/

’U2

| e |



| L ® Watch Video Solution

5. A particle of mass m moves in a circular path
of radius r in a horizontal plane with uniform
W = : .
angular velocity w about the z- aixs. Write
down the position vector of the particle at any
instant and hence derive expressions for

velocity and acceleration of the particle.

o Watch Video Solution




6. Two particles having masses M and m are
moving in a circular path having radii R and r
respectively. If their periods are same, then the

ratio of their angular velocities will be

D.1

Answer:

‘ ° Wiadk~lh \AAA CAaliikianm




VVCILLIL VI IAGINIE L J

7. Express in diagram, angular velocity, angular
acceleration, linear velocity and linear

acceleration as vector quantity.

o Watch Video Solution

8. Why is centrifugal force called pseudo

force?

o Watch Video Solution




9. The maximum velocity of car which if moving
in a circular path of radius 150m in horizontal
plane without banking is (coefficient of friction
0.6)

A. 60 m/s

B.30 m/s

C.15m/s

D. 25 m/s

Answer:

I o Watch Video Solution



10. If the radii of circular paths of two particles
of same masses are in the ratio 1:2 , then, in
order to have the same centripetal force, their

velocities should be in the ratio of

Al:\2
B./2:1
C.4:1

D.1:4



Answer:

o Watch Video Solution

11. Calculate the angular speed of a car which

rounds a curve of radius 8 m at a speed of 50

km/h.

o Watch Video Solution

12. The maximum speed that can be attained

by a car, without skidding, on a horizontal



circular road of radius R and coefficient of
kinetic friction p is

A L Rg

B. Rg,/1u

C.u\/Rg

D. ./uRg

Answer:

° Watch Video Solution

Examination Archive With Solutions Wbjee



1. A particle is moving uniformly in a circular
path of radius r. When it moves through an
angular displacement 6, then the magnitude
of the corresponding linear displacement will

be

A .2rcos
B.2r cot

C.2rtan

N\
N[ o MDD oD
— N —

D.2rsin



Answer:

o Watch Video Solution

2. A circular disc rolls on a horizontal floor
without slipping and the centre of the disc
moves with a uniform velocity v. Which of the
following values the velocity at a point on the

rim of the disc can have?



C.2v

D. zero

Answer:

° View Text Solution

Examination Archive With Solutions Jee Main

1. A particle is moving with a uniform speed in

a circular orbit of radius R in a central force

inversely proportional to the n th power of R,



If the period of rotation of the particle is T,
then

AT x R(n+1) /2

B.T «x R"/?

C.T «x R/ foranyn

D.T R%Jr1

Answer:

° Watch Video Solution

Examination Archive With Solutions Aipmt



1. A solid cylinder of mass 50 kg and radius 0.5
m is free to rotate about the horizontal axis. A
massless string is would round the cylinder
with one end attached to it and other hanging
freely. Tension in the string required to
produce an angular acceleration of 2

revolutions s 2 is

A.25N

B.50N

C.785N



D.157 N

Answer:

o Watch Video Solution

Examination Archive With Solutions Neet

1. A uniform circular disc of radius 50 cm at
rest is free to turn about an axis which is
perpendicular to its plane and passes through

its centre. It is subjected to a torque which



produces a constant angular acceleration of
2.0 rad/s”. Its net acceleration in m/s* at the
end of 2.0 s is approximately

AT7.0

B.6.0

C.3.0

D. 8.0

Answer:

o Watch Video Solution




2. A cylist on a level road takes a sharp circular
turn of radius 3m (g =10 m- s 2 ). If the
coefficient of static friction between the cycle
tyre and the road is 0.2, at which of the
following speeds will the cyclist not skid while

taking the turn?
Al144 km-h~!
B.7.2 km-h!

C.9 km-h !

D.10.8 km-h !



Answer:

o View Text Solution

1. Derive an expression for the acceleration of

a body of mass m moving with a uniform

speed v in circular path of radius r.

° View Text Solution




2. Why are circular roads banked? Deduce an
expression for maximum speed of a vehicle
which can be achieved while taking a turn on

the banked curved road neglecting friction.

o View Text Solution

3. What is the need for banking of tracks?
Draw free body diagram of a car negotiating a
banked track [ Take friction into account].
Write the expression for maximum velocity to

negotiate the curve safely.




I 0 View Text Solution

4. Why are the spoles fitted in a cycle wheel?

o View Text Solution

5. An insect trapped in a circular groove of
radius 12 cm moves along the groove steadily
and completes 7 revolutions in 100 s.

What is the angular speed and the linear

speed of the motion?

l ﬂ Watch Video Solution l



6. An insect trapped in a circular groove of
radius 12 cm moves along the groove steadily
and completes 7 revolutions in 100 s.

Is the acceleration vector a constant vector?

What is its magnitude?

o Watch Video Solution

7. Derive the expression of centripetal

acceleration.




‘ o Watch Video Solution

8. Calculate the maximum speed with which a
vehicle can travel on a banked circular road
without skidding. A cyclist at a 18 km/h on a
level road takes a sharp turn of radius 3 m
without reducing the speed. The coefficient of
static friction between the tyres and the road

is 1. Will cyclist slip while taking the turn?

o Watch Video Solution




9. Derive an expression for the maximum
speed acquired by vehicle on banked circular
track of radius r with coefficient of friction u

between the wheels and road.

o Watch Video Solution

10. Derive an expression for the centripetal
acceleration of a body moving with uniform

speed v along a circular path of radius r.

o Watch Video Solution




11. A stone tied to the end of a string 80 cm
long is whirled in a horizontal circle with a
constant speed. If the stone makes 14
revolutions in 25 s, what is the magnitude and

direction of acceleration of the stone?

o Watch Video Solution




