
PHYSICS

BOOKS - DC PANDEY ENGLISH

CIRCULAR MOTION

Example

1. A particle moves in a circular path of radius  at a speed that

uniformly increases. Find the angular acceleration of particle if its speed

changes from  to  in 

Watch Video Solution

0.5m

2.0m/s 4.0m/s 4.0s

2. The speed of a particle moving in a circle of radius  varies with

time  as , where  is in second and  in . Find the radial,

r = 2m

t v = t2 t v m/s

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_OWHcH3pTnHwP
https://dl.doubtnut.com/l/_IFam7wqqBftq


tangential and net acceleration at .

Watch Video Solution

t = 2s

3. In circular motion, what are the possible values (zero, positive or

negative) of the following: 

(a)  (b) , (c) 

Watch Video Solution

ω. v v. a ω. α

4. A small block of mass  moves with uniform speed in a horizontal

circular groove, with vertical side walls of radius . If the block takes

 to complete one round, �nd the constant force by the side wall of

the groove.

Watch Video Solution

100g

25cm

2.0s

https://dl.doubtnut.com/l/_IFam7wqqBftq
https://dl.doubtnut.com/l/_4wQOaDS71r5p
https://dl.doubtnut.com/l/_JhVD3rdaSeZC


5. A �ghter plane is pulling out for a dive at a speed of .

Assuming its path to be a vertical circle of radius  and its mass to

be , �nd the force exerted by the air on it at the lowest point.

Take 

Watch Video Solution

900km/h

2000m

16000kg

g = 9.8m/s2

6. Three particles, each of the mass  are situated at the vertices of an

equilateral triangle of side . The only forces acting on the particles are

their mutual gravitational forces. It is desired that each particle moves in

a circle while maintaining the original mutual separation . Find the

initial velocity that should be given to each particle and also the time

period of the circular motion. 

Watch Video Solution

m

a

a

(F = )
Gm1m2

r2

7. (a) How many revolutions per minute must the apparatus shown in

�gure make about a vertical axis so that the cord makes an angle of 45∘

https://dl.doubtnut.com/l/_BKDAx43f5mkg
https://dl.doubtnut.com/l/_VBhJncJuMTI5
https://dl.doubtnut.com/l/_Wq2aLvUV8Fbm


with the vertical ?

  

(b)What is the tension in the cord then? Given,  and 

?

Watch Video Solution

l = √2m, a = 20cm

m = 5.0kg

8. A turn of radius  is banked for the vehicle of mass  going at a

speed of . Find the direction and magnitude of frictional force (a) 

  

(b)  

Assume that friction is su�cient to prevent slipping. 

20m 200kg

10m/s

5m/s

15m/s

(g = 10m/s2)

https://dl.doubtnut.com/l/_Wq2aLvUV8Fbm
https://dl.doubtnut.com/l/_c33QmDfDsUOK


Watch Video Solution

9. A particle of mass  is placed over a horizontal circular table rotating

with an angular velocity  about a vertical axis passing through its

centre. The distance of the object from the axis is . Find the force of

friction  between the particle and the table.

Watch Video Solution

m

ω

r

f

10. Two blocks  and  of masses  and  are attached with two

massless strings as shown in �gure. The system is kept over a smooth

table and it is rotates about the axis shown in �gure with constant

angular speed . Find direction and magnitude of centrifugal

force on 

(a) A as observed by  

(b)  as observed by  

Watch Video Solution

A B 1kg 3kg

ω = 2rad/s

B

B A

https://dl.doubtnut.com/l/_c33QmDfDsUOK
https://dl.doubtnut.com/l/_m9T9HNAnIhuO
https://dl.doubtnut.com/l/_e22kQFTcXfPy


11. A stone tied to a string of length  is whirled in a vertical circle with

the other end of the string at the centre. At a certain instant of time the

stone is at lowest position and has a speed  . Find the magnitude of the

change in its velocity as it reaches a position, where the string is

horizontal.

Watch Video Solution

L

u

12. With what minimum speed  must a small ball should be pushed

inside a smooth vertical tube from a heoght  so that it may reach the

v

h

https://dl.doubtnut.com/l/_e22kQFTcXfPy
https://dl.doubtnut.com/l/_jqX50bLq7aEA
https://dl.doubtnut.com/l/_1cr6MxPhuTLM


top of the tube? Radius of the tube is  .

Watch Video Solution

R

13. A particle is suspended from a �xed point by a string of lengh . It is

projected from the equilibrium position with such a velocity that the

string slakens after the particle has reached a height  above lowest

point. Find the velocity of the particle, just before the string slackens. 

Find also, to what to what height the particle can rise further?

Watch Video Solution

5m

8m

https://dl.doubtnut.com/l/_1cr6MxPhuTLM
https://dl.doubtnut.com/l/_ve79AfuDESkZ
https://dl.doubtnut.com/l/_HaG4K2yPMzaO


14. A heavy particle hanging from a �xed point by a light inextensible

string of length  is projected horizonally with speed  . Find the

speed of the particle and the inclination of the string to the vertical at

the instant of the motion when the tension in the string is equal to the

weight of the particle.

Watch Video Solution

l √gl

15. Calculate the average angular velocity of the hour hand of the of a

clock.

Watch Video Solution

16. An object revolves uniformly in a circle of diameter  m and

completes 100 rev . Find its time period and angular velocity.

Watch Video Solution

0.80

min− 1

https://dl.doubtnut.com/l/_HaG4K2yPMzaO
https://dl.doubtnut.com/l/_A3HJPIZz9yrK
https://dl.doubtnut.com/l/_MsM7ZDUwAlzA


17. One end of a cylindrical glass rod (mu = 1.5) of radius 1.0 cm is rounded

in the shape of a hemisphere. The rod is immersed in water (mu= 4/3) and

an object is placed in the water along the axis of the rod at a distance of

8.0 cm from the rounded edge. Locate the image of the object.

Watch Video Solution

18. A particle moves in a circle of radius 4 m with a linear velocity of

. Find the angular velocity.

Watch Video Solution

20ms− 1

19. If the length of the second's hand in a stop clock is 3 cm the angular

velocity and linear velocity of the tip is

Watch Video Solution

https://dl.doubtnut.com/l/_tCzU4t7lWV4E
https://dl.doubtnut.com/l/_TkrwQsfglxhh
https://dl.doubtnut.com/l/_E0fTgSOjbGDn


20. A point on the rim of a disc starts circular motion from rest and after

time t, it gains an angular acceleration given by . Calculate

the angular velocity after 2 s.

Watch Video Solution

α = 3t − t2

21. The wheel of a motor rotates with a constant acceleration of

. If the wheel starts form rest, how many revolutions will it

make in the �rst 20 second?

Watch Video Solution

4  rad s − 1

22. The wheel of a car, accelerated uniformly from rest, rotates through

 rad during the �rst second. Find the angle rotated during the next

second.

Watch Video Solution

1.5

https://dl.doubtnut.com/l/_mcoLW9lJUv9l
https://dl.doubtnut.com/l/_DiAjMrikl6gZ
https://dl.doubtnut.com/l/_R3WGilViNS4g
https://dl.doubtnut.com/l/_WXSTzhPa1F1E


23. Find the magnitude of the centripetal acceleration of a particle on the

tip of a blade,  metre in diameter, rotating at  revolution per

minute.

Watch Video Solution

0.30 1200

24. Find the acceleration of a particle placed on the surface of the earth

at the equator, due to the earth rotation. The radius of earth is 6400 km

and time period of revolution of the earth about its axis is 24 h.

Watch Video Solution

25. Consider 

. 

The potential di�erence  is.

Watch Video Solution

VA − VB

https://dl.doubtnut.com/l/_WXSTzhPa1F1E
https://dl.doubtnut.com/l/_VSZllPxHS3a8
https://dl.doubtnut.com/l/_n86QuAffP1KY


26. A particle moves in a circular path of radius  at a speed that

uniformly increases. Find the angular acceleration of particle if its speed

changes from  to  in 

Watch Video Solution

0.5m

2.0m/s 4.0m/s 4.0s

27. A car is travelling along a circular curve that has a radius of  . If its

speed is  and is increasing uniformly at  . Determine the

magnitude of its acceleration at this instant.

Watch Video Solution

50m

16m/s 8m/s2

28. The speed of a particle moving in a circle of radius  varies with

time  as , where  is in second and  in . Find the radial,

tangential and net acceleration at .

Watch Video Solution

r = 2m

t v = t2 t v m/s

t = 2s

https://dl.doubtnut.com/l/_xT4YMnebeBGR
https://dl.doubtnut.com/l/_pWDQvnlu6Kzu
https://dl.doubtnut.com/l/_ChGKPP4szkEN
https://dl.doubtnut.com/l/_dFKLbqNsAd5h


29. A particle moves in a circle of radius  at a speed given by ,

where  is in  and  is in seconds.  

(a) Find the tangential acceleration at   

(b) Find total acceleration at .

Watch Video Solution

2cm v = 4t

v cms− 1 t

t = 1s

t = 1s

30. A catlyst is riding with a speed of 27 km/h. As he approaches a circular

turn on the raod of radius 80m, he applies brakeks and reduces his speed

at the constant rate of 0.50m/s every second. What is the magnitude and

direction of the net acceleration of the cyclist on the circular turn?

Watch Video Solution

31. A ball of mass 0.25 kg attached to the end of a string of length 1.96 m

is moving in a horizontal circle. The string will break if the tension is more

than 25 N . What is the maximum speed with which the ball can be moved

Watch Video Solution

https://dl.doubtnut.com/l/_dFKLbqNsAd5h
https://dl.doubtnut.com/l/_723H7sOP3IQq
https://dl.doubtnut.com/l/_Q9BfOkWOJHRv


32. A spaceman in training is rotated in a seat at the end of a horizontal

arm of length 5 m. If he can with stand acceleration upto 9 g, then what is

the maximum number of revolution per second permissible? (Take, g =

)

Watch Video Solution

10ms− 2

33. A string breaks under a load of 4.8kg A mass of 0.5 kg is attached to

one end of a string 2 m long and is rotated in a horizontal circle .

Calculate the greatest number of revolutions that the mass can make

without breaking the string .

Watch Video Solution

34. A ball of mass  kg is being whirled in a horizontal circle at the end

of a string  m long. It is capable of making 231 revolutions in one

minute. Find the breaking tension of the string

0.12

0.5

https://dl.doubtnut.com/l/_Q9BfOkWOJHRv
https://dl.doubtnut.com/l/_1NDm6v5GCEHT
https://dl.doubtnut.com/l/_IAuAsNRUVNHu
https://dl.doubtnut.com/l/_9nuja5NkOBXY


Watch Video Solution

35. A gramophone disc rotates at 60 rpm . A coin of mass 18 g is placed at

a distance of 8 cm from the centre . Calculate centrifugal force on the

coin . Take  .

Watch Video Solution

π2 = 9. 87

36. Find the maximum speed at which a car can take turn round a curve of

30 cm radius on a level road if the coe�cient of friction between the tyres

and the road is 0.4. Take .

Watch Video Solution

g = 10ms− 2

37. A cyclist speeding at  on a level road takes a sharp circular

turn of radius 3 m without reducing the speed The coe�cient of static

friction between the road and the tyres is  will the cyclist slip while

4.5km h− 1

0.1

https://dl.doubtnut.com/l/_9nuja5NkOBXY
https://dl.doubtnut.com/l/_o3XuFS5S1nr7
https://dl.doubtnut.com/l/_ix0ABAgQGoLA
https://dl.doubtnut.com/l/_2ksaom2oerwW


taking the turn (i) with a speed of  and (ii) with a speed of 

?

Watch Video Solution

405km h− 1

9kmk− 1

38. A turn of radius 600 m is banked for a vehicle of mass 200 kg going

with a speed of  . Determine the banking angle of its path.

Watch Video Solution

180kmh− 1

39. A train has to negotiate a curve of radius 2000 m. By how much

should the outer rail be raised with respect to inner rail for a speed of

. The distance between the rails is 1 m.

Watch Video Solution

72kmh− 1

40. A circular racetrack of radius 300 m is banked at an angle of  The

coe�cient of friction between the wheels of a race car and the road is 0.2.

15∘

https://dl.doubtnut.com/l/_2ksaom2oerwW
https://dl.doubtnut.com/l/_Cn9cAgyizMgE
https://dl.doubtnut.com/l/_gYlVTFOb3YNA
https://dl.doubtnut.com/l/_RlJ6d8NY3h3T


The optimum speed of the race car to avoid wear and tear on its tyres is

Watch Video Solution

41. A cyclist speeding at  in a circle of 18 m radius makes an angle 

with the vertical. Calculate . Also determine the minimum possible value

of the coe�cient of friction between the tyres and the ground?

Watch Video Solution

6ms− 1 θ

θ

42. A body of mass  tied to one end of string is revolved in a

horizontal circle of radius  with angular speed  revolution per

minute  on a smooth horizontal surface. Find (a) linear speed, (b)

the acceleration and ( c) tension in the sting. what will happen if string is

broken? (Take 

Watch Video Solution

200g

50cm 60

(rpm)

π2 = 10)

https://dl.doubtnut.com/l/_RlJ6d8NY3h3T
https://dl.doubtnut.com/l/_KKf27xE2qkY3
https://dl.doubtnut.com/l/_F2kahspA5TEI


43. A ball of mass (m) 0.5 kg is attached to the end of a string having

length (L) 0.5 m. The ball is rotated on a horizontal circular path about

vertical axis. The maximum tension that the string can bear is 324 N. The

maximum possible value of angular velocity of ball (in radian/s) is: 

Watch Video Solution

44. A boy whirls a stone of small mass in a horizontal circle of radius

 and at height  above level ground. The string breaks and the

stone �ies o� horizontally and strikes the ground after travelling a

1.5m 2.9m

https://dl.doubtnut.com/l/_vmv6QNF4rwFb
https://dl.doubtnut.com/l/_2gyu22GDcxq7


horizontal distance of  . What is the magnitude of the centripetal

acceleration of the stone while in circular motion ?

Watch Video Solution

10m

45. IN a rotor, a hollow verticla cylindrical structure rotates about its axis

and a person rests asgainst he inner wall. At a particular speed of the

rotor, the �oor below the person is removed and the person hangs

resting against the wall without any �oor. If the radius of the roter is 2m

and the coe�cient of static frictioin between the wall and theperson is

0.2, �nd the minimum speed at which the �oor may be removed Take

.

Watch Video Solution

g = 10
m

s2

46. One end of a string of length 1 m is tied to a body of mass  kg. It is

whirled in a vertical circle with angular frequency 4 rad/s. The tension in

the string, when the body is at lower most point of its motion, will be

equal to (take, g = 10 )

0.5

ms− 1

https://dl.doubtnut.com/l/_2gyu22GDcxq7
https://dl.doubtnut.com/l/_e0KajofNriUP
https://dl.doubtnut.com/l/_Ez8rwpa2ScTh


Watch Video Solution

47. A ball of mass  attached to a light inextensible string rotates in a

vertical circle of radius  such that it has speed of  when the

string is horizontal. Tension in the string when it is horizontal on other

side is .

Watch Video Solution

0.6kg

0.75m 5ms− 1

(g = 10ms− 2)

48. A simple pendulum is constructed by attaching a bob of mas m to a

string of length L �xed at its upper end. The bob oscillates in a vertical

circle. It is found that the speed of the bob is v when the string makes an

angle  with the vertical. Find the tension in the string at this instant.

Watch Video Solution

θ

49. A heavy particle hanging from a �xed point by a light inextensible

string of length l is projected horizontally with speed (gl) . Then the

https://dl.doubtnut.com/l/_Ez8rwpa2ScTh
https://dl.doubtnut.com/l/_h9B9dZq3C02t
https://dl.doubtnut.com/l/_vzgGeYGd2aQB
https://dl.doubtnut.com/l/_j2hskhiCtw2s


speed of the particle and the inclination of the string to the vertical at

the instant of the motion when the tension in the string equal the weight

of the particle-

Watch Video Solution

50. A particle of mass m is attached to a string of length L and given

velocity  in the horizontal direction at the lowest point. Find

tension in the string when the particle is at (i) lowest position (ii) highest

position,

Watch Video Solution

√10gL

51. A hemispherical bowl of radius R si set rotating abouv its axis of

symmetry whichis kept vertical. A small blcok kept in the bowl rotates

with the bowl without slippingn on its surface. If the surfaces of the bowl

is mooth, and the abgel made by the radius through the block with the

vertical is , �nd the angular speed at which the bowl is rotating.

W t h Vid S l ti

θ

https://dl.doubtnut.com/l/_j2hskhiCtw2s
https://dl.doubtnut.com/l/_6St0ScDHzSuF
https://dl.doubtnut.com/l/_jHlBD8QvWA76


Solved Examples

Watch Video Solution

1. In the �gure shown,   

Find  and  when  

(a)   

(b)   

(c)   

Watch Video Solution

u = √6gR( > √5gR)

h, v, ar, at, T Fnet

θ = 60∘

θ = 90∘

θ = 180∘

https://dl.doubtnut.com/l/_jHlBD8QvWA76
https://dl.doubtnut.com/l/_aWrzjyfaWR0C
https://dl.doubtnut.com/l/_KdDPJpYrQN8A


2. A ball of masws  is released from point  where,  .

Length of pendulium is  . Find  ,  and  at  

(a) point  

(b) point   

(c) pont  where   

Watch Video Solution

'm' A Θ0 = 53∘

' l' v, ar, at, a T Fnet

A

C

P θ = 37∘

https://dl.doubtnut.com/l/_KdDPJpYrQN8A


Miscellaneous Examples

1. A particle of mass  starts moving in a circular path of canstant radiur

 , such that iss centripetal acceleration  is varying with time a=  as 

 , where  is a contant. What is the power delivered to the

particle by the force acting on it ?

Watch Video Solution

m

r ac t

(ac = k2r/t) K

2. If a point moves along a circle with constant speed, prove that its

angular speed about any point on the circle is half of that about the

centre.

Watch Video Solution

3. What is the radius of curvature of the parabola traced out by the

projectile in the previous problem projected with speed v at an angle of

https://dl.doubtnut.com/l/_dpC4XiyXSU8d
https://dl.doubtnut.com/l/_BuK33NIXKLVh
https://dl.doubtnut.com/l/_eqdvaQKd3oFF


Exercise 10.1

theta with the horizontal at a point where the particle velocity makes an

angle  with the horizontal?

Watch Video Solution

θ

2

4. A point moves along a circle with a speed  , where 

  

Find the total acceleration of the point the momenet when it has covered

the  Fraction of the circle after the beginging of motion, where 

 .

Watch Video Solution

v = kt

K = 0.5m/s2

nth

n =
1

10

5. In a two dimensional motion of a body, prove that tangentiol

acceleration is nothing but component of acceleration along velocity.

Watch Video Solution

https://dl.doubtnut.com/l/_eqdvaQKd3oFF
https://dl.doubtnut.com/l/_U3Taf5Z9tMlI
https://dl.doubtnut.com/l/_XWl3uvQ169M8


1. Is the acceleration of particle in uniform circular motion constant or

vartiable?

Watch Video Solution

2. Which of the following quantities may remain constant during the

motion of an object along acurved path ? 

(i) Velocity 

(ii) Apeed 

(iii) Acceleration 

(iv) Magnitude of acceleration

Watch Video Solution

3. A particle moves in a circle of radius  with a speed given by

 , where  is in  and  in seconds.  

(a) Find the radial accerleration of the particle at  .  

1.0cm

v = 2t v cm/s t

t = 1s

https://dl.doubtnut.com/l/_NR4DyLHHN6ZD
https://dl.doubtnut.com/l/_SEfc11TVWmdn
https://dl.doubtnut.com/l/_tKu0c9drkcu9


(b) Find the tangential accerleration of the particle at  .  

Find the magnitude of net accerleration of the particle at  .

Watch Video Solution

t = 1s

t = 1s

4. A particle is moving with a constant speed in a circular path. Find the

ratio of average velocity to its instantaneous velocity when the particle

rotates an angle  .

Watch Video Solution

θ = ( )
π

2

5. A particle is moving with a constant angular acceleration of  in

a circular path. At time  , particle was at rest. Find the time at which

the magnitudes of centripetal acceleration and tangential acceleration

are equal.

Watch Video Solution

4rad/s2

t = 0

https://dl.doubtnut.com/l/_tKu0c9drkcu9
https://dl.doubtnut.com/l/_ZrY3EdebOnHe
https://dl.doubtnut.com/l/_PcXYlJumo156


6. A particle is rotates in a circular path of radius  with varying speed

 . Here  is in  and  inn second . Find angle between velocity

and accelearation at  .

Watch Video Solution

54m

v = 4t2 v m/s t

t = 3s

7. Figur shows the total acceleration and velocity of a particle moving

clockwise in a circle of radius  at a given instant of time. At this

instant, �nd: 

(a) the radius acceleration, 

(b) the speed of the acceleration, 

2.5m

https://dl.doubtnut.com/l/_mCGvccunpNF2
https://dl.doubtnut.com/l/_AaWP7J9u3xRi


Exercise 10.2

(c) its tangential acceleration. 

Watch Video Solution

1. A turn has a radius of  if a vehicle goes round it at an average

speed of  , what should be the proper angle of banking?

Watch Video Solution

10m

18km/h

https://dl.doubtnut.com/l/_AaWP7J9u3xRi
https://dl.doubtnut.com/l/_jtqDXd1aHTQc


2. If the road of the previous problem is horizontal (no banking), what

should be the minimum friction coe�cient so that a scooter going at

 does not skid?

Watch Video Solution

18km/h

3. A circular road of radius  has the angle of banking equal to  . At

what should a vehicle go on this road so that the friction is not used?

Watch Video Solution

50m 30∘

4. Is a body in uniform circular motion in equilibrium ?

Watch Video Solution

5. A car driver going at speed  suddenly �nds a wide wall at a distance  .

Should he apply breakes or turn the car in a circle of radius  to avoid

v r

r

https://dl.doubtnut.com/l/_ygJ2ds5FT8sl
https://dl.doubtnut.com/l/_PjqdJ4WN9jEc
https://dl.doubtnut.com/l/_Z6uIWxKbEHWs
https://dl.doubtnut.com/l/_3cgcDMYNguvx


hitting the wall.

Watch Video Solution

6. A  block is attached to a vertical rod by means of two strings of

equal length. When the system rotates about the axis of the rod, the

strings are extended as shown in �gure. 

(a) How many revolutions per minute must the system make in order for

the tension in the upper string to be  ?  

(b) What is the tension in the lower string then ? 

Watch Video Solution

4kg

200N

https://dl.doubtnut.com/l/_3cgcDMYNguvx
https://dl.doubtnut.com/l/_ZBhPqhPscLJi


Exercise 10.3

7. A car moves at a constant speed on a straigh but hilly road. One section

has a crest and dip of the  radius. 

(a) As the car passes over the crest the normal force on the car is half the

 weight of the car. What will the noraml force on the car its passes

through th ebottom of the dip? 

(b) What is the greatest speed at which the car can move without leaving

the road at the top of the hill ? 

(c) Moving at a speed found in part (b) what will be the normal force on

the car as it moves through the bottom of the dip? (Take, 

Watch Video Solution

250m

16kN

g = 10m/s2)

1. In th e�gure shown in �g.  , a bob attached with a light string of

radius  is given as initial velocity  at the bottommost point.  

(a) At what height string will slack. 

10.33

R u = √4gR

https://dl.doubtnut.com/l/_ZBhPqhPscLJi
https://dl.doubtnut.com/l/_MoIMBIpxwxtf
https://dl.doubtnut.com/l/_R5QuJ0uh428z


(b) What is velocity of the bob just befare slacking of string. 

Watch Video Solution

2. In the above question,  then  

(a) after rotating an angle  , velocity of the bob becomes zero. Find the

value of  . 

(b) If mass of the bob is  then what is the tension in the string when

velocity becomes zero?

if u = √gR

θ

θ

'm'

https://dl.doubtnut.com/l/_R5QuJ0uh428z
https://dl.doubtnut.com/l/_bXuGrKLdzXMx


Watch Video Solution

3. The bob rotates in a circular path ,if u=sqrt(7gR)` then lt 

(a) What is the velocity at topmost point? 

(b) What is tension at topmost point? 

(c) What is tension at bottommost point?

Watch Video Solution

4. A bob is suspended from a carne by a cable of length  . The

carne and load are moving at a constant speed  The crane is stopped

by a bumper and the cable swings out an angle of  . Find the initial

speed   

l = 5m

v0

60∘

v0. (g = 9.8m/s2)

https://dl.doubtnut.com/l/_bXuGrKLdzXMx
https://dl.doubtnut.com/l/_UKAODaoAJZZc
https://dl.doubtnut.com/l/_cGSLrv0cNj21


Assertion And Reason

Watch Video Solution

1. Assertion: A particle is rotating in a circle with constant speed as

shown. Between point  and  , ratio of average acceleration and

average velocity  can be stopped in a minimum distance  . If the same

car, moving with same speed  takes a circular turn, then minimum safe

radius can be  .  

Reasion:  and minimum safe radius 

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, true but the Reason is false.

D. If Assertion is false but the Reason is true.

A B

v d

v

2d

d =
v2

2μg
=

v2

μg

https://dl.doubtnut.com/l/_cGSLrv0cNj21
https://dl.doubtnut.com/l/_spjh8QhIMRiD


Answer: B

Watch Video Solution

2. Assertion: A particle is rorating in a circle with constant speed as

shown. Between point  and  , ratio of average acceleration and

average velocity is angular velocity of particle about point  . 

Reason: Since speed is constant, angular velocity is also constant. 

A B

O

https://dl.doubtnut.com/l/_spjh8QhIMRiD
https://dl.doubtnut.com/l/_YJI8bAomVU12


A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, true but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

3. Assertion: A frame moving in a circle with constant speed can never be

an inertial frame. 

Reason: It has a constant acceleration.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

https://dl.doubtnut.com/l/_YJI8bAomVU12
https://dl.doubtnut.com/l/_Oa3OixLUasY2


B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, true but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

4. Assertion: In circular motion, dot product of velocity vector  and

acceleration vector  may be positive, negative or zero. 

Reason: Dot product of angular velocity vector and linear velocity vector

is always zero.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

(v)

(a)

https://dl.doubtnut.com/l/_Oa3OixLUasY2
https://dl.doubtnut.com/l/_CjhE5WdLJiyV


C. If Assertion is true, true but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

5. Assertion: Velocity and acceleration of a particle in circular motion at

some instant are: 

 and  , then radius of circle is  .

Reason: Speed of particle is decreasing at a rate of  .

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, true but the Reason is false.

D. If Assertion is false but the Reason is true.

v = (2 î)ms− 1 a = ( − î + 2ĵ)ms− 2 2m

1ms− 2

https://dl.doubtnut.com/l/_CjhE5WdLJiyV
https://dl.doubtnut.com/l/_Hy7fGeeVpvnh


Answer: B

Watch Video Solution

6. Assertion: In vertical circular motion, acceleration of bob at position 

is greater than g'` .  

  

Reason: Net acceleration at  is resultant of tangential and radial

components of acceleration.

A

'

A

https://dl.doubtnut.com/l/_Hy7fGeeVpvnh
https://dl.doubtnut.com/l/_dhi4OP6KmyxP


A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, true but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

7. Assertion: A pendulam is oscillating between points  ,  and  .

Acceleration of bob at points  or  is zero.  

A B C

A C

https://dl.doubtnut.com/l/_dhi4OP6KmyxP
https://dl.doubtnut.com/l/_iiRJa9Z04cVb


  

Reason: Velocity at these points is zero.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, true but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_iiRJa9Z04cVb


Watch Video Solution

8. Assertion: Speed of a particle moving in a circle varies with time as,

 . Such type of circular motion is not possible.  

Reason: Speed cannot change linearly with time.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, true but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

u = (4t − 12)

https://dl.doubtnut.com/l/_iiRJa9Z04cVb
https://dl.doubtnut.com/l/_61NPLSTRQVLI


9. Assertion: Circular and projectile motions both are two idimensional

motion.But In circular motion, we cannot apply  directly,

whereas in projectile motion we can. 

Reason: Projectile motion takes place under gravity, while in circular

motion gravity has no role.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, true but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

v = u + at

https://dl.doubtnut.com/l/_lV5qW86cuFCD


10. Assertion: A particle of mass  takes uniform horizontal circular

motion inside a smooth funnel as shown. Normal reaction in this case is

not  .  

  

Reason: Acceleration of particle is not along the surface of funnel.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, true but the Reason is false.

D. If Assertion is false but the Reason is true.

m

mg cos θ

https://dl.doubtnut.com/l/_A0FcU2syzTFz


Answer: A

Watch Video Solution

11. Assertion: When water in a bucket is whirled fast overhead, the water

does not fall out at the top of the ciorcular path. 

Reason: The centripetal force in this position on water is more than the

weight of water.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, true but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_A0FcU2syzTFz
https://dl.doubtnut.com/l/_VHxrW6gF3jfU


12. Two �xed frictionless inclined planes making angles 30° and 60° with

the vertical are shows in the �gure. Two blocks A and B are placed on the

two planes. What is the relative vertical acceleration of A with respect to

B ? 

A. 

B. 

C. 

D. 

90∘ , cos −1( )0∘1

√3

0∘ , cos −1 √3, 90∘

0∘ , cos −1 √3, 90∘

cos −1( )90∘ , 0∘1

√3

https://dl.doubtnut.com/l/_VHxrW6gF3jfU
https://dl.doubtnut.com/l/_A8Fj1H0XZozR


Watch Video Solution

13. On a frictionless horizontal surface , assumed to be the  plane , a

small trolley  is moving along a straight line parallel to the axis (

see �gure) with a constant velocity of  . At a particular

instant , when the line  makes an angle of  with the  axis , a

ball is thrown along the surface from the origin . Its velocity makes an

angle  with the  axis and it hits the trolley . 

(a) The motion of the ball is observed from the frame of the trolley .

Calculate the angle  made by the velocity vector of the ball with the 

axis in this frame . 

(b) Find the speed of the ball with respect to the surface , if

x − y

A y −

(√3 − 1)m/s

OA 45( ∘ ) x −

O

ϕ x −

θ x −

https://dl.doubtnut.com/l/_A8Fj1H0XZozR
https://dl.doubtnut.com/l/_WGa4yqMp6wDe


.  

A. 

B. 

C. 

D. 

Watch Video Solution

ϕ = (4θ) /(3)

sin− 1( + )
u2

3gR

2

3

cos − 1( + )
u2

3gR

2

3

cos − 1( + )
u2

6gR

4
3

sin− 1( + )
u2

6gR

2

3

14. Assertion : A uniform circular motion is an accelerated motion. 

Reason : Direction of acceleration is parallel to be velocity vector.

https://dl.doubtnut.com/l/_WGa4yqMp6wDe
https://dl.doubtnut.com/l/_MLKSv4WJLzMk


A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

15. Assertion In circular motion, dot product of v and  is always zero.

Reason  is always perpendicular to the plane of the circular motion.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

ω

ω

https://dl.doubtnut.com/l/_MLKSv4WJLzMk
https://dl.doubtnut.com/l/_mZWaZYU3jIcf


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

16. STATEMENT -1 : In non - uniform circular motion acceleration of a

particles is along the tangent of the circle . 

STATEMENT -2 : In uniform circular motion acceleration of a particle is

zero . 

STATEMENT -3 : In no - uniform circular motion acceleration of a particle is

towards the centre of the circle.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

https://dl.doubtnut.com/l/_mZWaZYU3jIcf
https://dl.doubtnut.com/l/_7Oy4rjAESv8Q


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

17. Assertion In circular motion, average speed and average velocity are

never equal. 

Reason In any curvilinear path, these two are never equal.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

https://dl.doubtnut.com/l/_7Oy4rjAESv8Q
https://dl.doubtnut.com/l/_da1dJIlNZQDo


D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

18. Assertion A particle is roting in a circle of radius 1 m. At some given

instant, its speed is . Then acceleration of particle at the given

instant is .  

Reason Centripetal acceleration at this instant is  towards centre

of circle.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

2ms− 1

4ms− 2

4ms− 2

https://dl.doubtnut.com/l/_da1dJIlNZQDo
https://dl.doubtnut.com/l/_2FzH3DGFGe3R


Answer: B

Watch Video Solution

19. Assertion Centripetel force  acts on a particle rotating in a

circle. 

Reason Summation of net force acting on the particle is equal to

 in the above case.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

(mv2)/(R)

(mv2)/(R)

https://dl.doubtnut.com/l/_2FzH3DGFGe3R
https://dl.doubtnut.com/l/_G351QbUITDVX


20. Assertion If a particle is rotating in a circle, then centrifugal force is

acting on the particle in radially outward direction .

Reason centrifugal force is equal and opposite to the centripetel force.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_G351QbUITDVX
https://dl.doubtnut.com/l/_ShMYxjDKSNbn


21. Assertion When a car takes a circular turn on a horizontal road, then

normal reaction on inner wheels is always less than the normal reaction

on outer wheels. 

Reason This is for rotational equilibrium of car.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_xjjk457CdIxR


22. Assertion When water in a bucket is whirled fast overhead, the water

does not fall out at the top of the circular path. 

Reason The centripetel force in this position on water is more than the

weight of water.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_uxooomQOl379


23. Assertion In circular motion, average speed and average velocity are

never equal. 

Reason In any curvilinear path, these two are never equal.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

24. Assertion Angle  between a and v in circular motion is 

  

(θ)

0∘ < θ < 180∘

https://dl.doubtnut.com/l/_wnVSWHnxwIKP
https://dl.doubtnut.com/l/_MRDnBTXVYeLG


Reason Angle between any two vectors lies in the above range.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

25. Assertion A ball tied by thread is undergoing circular motion (of

radius R) in a vertical plane. (Thread always remains in vertical plane). The

di�erence of maximum and minimum tension in thread is independent of

speed (u) of ball at the lowest position .  

Reason For a ball of mass m tied by thread undergoing vertical circular

(u > √5gR)

https://dl.doubtnut.com/l/_MRDnBTXVYeLG
https://dl.doubtnut.com/l/_NTkbevlBy9B7


motion (of radius R), di�erence in maximum and minimum magnitude of

centripetal aceleraion of the ball is independent of speed (u) of ball at

the lowest position .

A. (a)Both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

(ugr√5gR))

26. Assertion One end of a massless rod of length l is hinged so that it is

free to rotate in vertical plane about a horizontal axis. If a particle is

attached to the other end of the rod, then the minimum speed at lower

https://dl.doubtnut.com/l/_NTkbevlBy9B7
https://dl.doubtnut.com/l/_EkgmubQt6gp4


most position of the particle is  to complete the circular motion.  

Reason Work done by cnetripetal force on the particle is always zero.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

√5gl

27. Assertion A car moves along a road with uniform speed. The path of

car lies in vertical plane and shown in �ghre. The radius of curvature (R)

of the path is same everywhere. If the car does not loose contact with

road at the highest point, it can travel the shown path without loosing

https://dl.doubtnut.com/l/_EkgmubQt6gp4
https://dl.doubtnut.com/l/_dS5yYdd1Etwe


contact with road anywhere else. 

Reason For car to loose contact with road, the normal reaction between

car and road should be zero. 

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_dS5yYdd1Etwe
https://dl.doubtnut.com/l/_UHWpzxko1i84


28. Assertion A small block of mass m is rotating in a circle inside a

smooth cone as shown in �gure. In this case the normal reaction, 

  

Reason In this case, acceleraion of the block is not along the surface of

cone. It is horizontal. 

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

N ≠ mg cosθ

https://dl.doubtnut.com/l/_UHWpzxko1i84


Level 1 Objective

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

1. A particle is revolving in a circle with increasing its speed uniformly.

Which of the following is constant ?

A. Centripetal acceleration

B. Tangential acceleration

C. Angular acceleration

D. None of these

https://dl.doubtnut.com/l/_UHWpzxko1i84
https://dl.doubtnut.com/l/_V3iuxURHLUNc


Answer: C

Watch Video Solution

2. A particle is moving in a circular path with a constant speed. If  Is the

angular displacement, then starting from  , the maximum and

minimum change in the linear momentum will occur when value of  is

respectively

A.  and 

B.  and 

C.  and 

D.  and 

Answer: C

Watch Video Solution

θ

θ = 0

θ

45∘ 90∘

90∘ 180∘

180∘ 360∘

90∘ 270∘

https://dl.doubtnut.com/l/_V3iuxURHLUNc
https://dl.doubtnut.com/l/_AOEASClsuUce


3. A simple pendulum of length  has maximum angular displacement  .

Then maximum kinetic energy of a bob of mass  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

l θ

m

mgl
1

2

mgl cos θ
1

2

mgl(1 − cos θ)

mgl sin θ
1

2

4. A particle of mass  is �xed to one end of a light rigid rod of length 

and rotated in a vertical ciorcular path about its other end. The minimum

speed of the particle at its highest point must be

A. zero

B. 

m l

√gl

https://dl.doubtnut.com/l/_2awjCCVtd9st
https://dl.doubtnut.com/l/_09noC5zakj6a


C. 

D. 

Answer: A

Watch Video Solution

√1.5gl

√2gl

5. A simple pendulum of length  and mass  is initially at its lowest

position. It is given the minimum horizontal speed necessary after to

move in a circular path about the point of suspension. The tension in the

string at the lowest positive of the bob is

A. 

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

l m

3mg

4mg

5mg

6mg

https://dl.doubtnut.com/l/_09noC5zakj6a
https://dl.doubtnut.com/l/_WzyWXnw5h8Zq


Watch Video Solution

6. A point moves along a circle having a radius  with a constant

tangential acceleration  . How much time is needed after motion

begins for the normal acceleration of the point to be equal to tangential

acceleration?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

20cm

5cm/s2

1s

2s

3s

4s

7. A ring of mass  and of radius  is making  about an

axis through its perpendicular to its plane. The tension in newton

(2π)kg 0.25m 300rpm

https://dl.doubtnut.com/l/_WzyWXnw5h8Zq
https://dl.doubtnut.com/l/_keLaqmBF5OzT
https://dl.doubtnut.com/l/_WpOTh9xeZWjI


developed in ring is approximately a) 50 b) 100 c) 175 d) 247

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

50

100

175

250

8. A car is moving on a circular level road of curvature  . If the

coe�cient of friction is  and acceleration due to gravity is  ,

the maximum speed of the car be a) 90 km/h b) 81 km/h c) 108 km/h d) 162

km/h

A. 

B. 

C. 

300m

0.3 10m/s2

90Km/h

81Km/h

108Km/h

https://dl.doubtnut.com/l/_WpOTh9xeZWjI
https://dl.doubtnut.com/l/_nV5FRsz0lROO


D. 

Answer: C

Watch Video Solution

162Km/h

9. In a conical pendulum arrangement, a string of length 1 m is �xed at

one end with a bob of mass 100 g and the string makes 2 π r v s − 1

around a vertical axis through a �xed point. The angle of inclination of

the string with vertical is: (Take g = 10 m s − 1 )

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

tan− 1( )
5

8

tan− 1( )
3

5

cos − 1( )
3

5

cos − 1( )
5

8

https://dl.doubtnut.com/l/_nV5FRsz0lROO
https://dl.doubtnut.com/l/_vxIVxDhqILw3


10. In the previous question the tension in the string is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

N
5

8

N
8

5

N
50

8

N
80

5

11. A small particle of mass  rests on a horizontal turntable at a

distance  from the axis of spindle. The turntable is acceleration at

rate of  . The frictional force that the table exerts on the

particle  after the startup is

A. 

B. 

0.36g

25cm

α = rads− 21

3

2s

40μN

30μN

https://dl.doubtnut.com/l/_8osMsv4Y6rms
https://dl.doubtnut.com/l/_273onKYHGESf


C. 

D. 

Answer: C

Watch Video Solution

50μN

60μN

12. A simple pendulum of length  and bob of mass  is displaced from its

equilibrium position  to a position  so that hight of  above  is  . If

is then released. What is the tension in the string when the bob passes

through the through the equilibrium position  ? Neglect friction.  is

the velocity of the bob at 

A. 

B. 

C. 

D. 

Answer: D

l m

O P P O h

O v

O

m(g + )
v2

l

2mgh

l

mg(1 + )
h

l

mg(1 + )
2h

l

https://dl.doubtnut.com/l/_273onKYHGESf
https://dl.doubtnut.com/l/_ImF6pPVbUYr3


Watch Video Solution

13. Two particles revolve concentrically in a horizontal plane in the same

direction. The time required to complete one revolution for particle  is

 , while for particle  is  . The time required for  to

complete one revolution relative to  is

A.  min

B.  min

C.  min

D.  min

Answer: C

Watch Video Solution

A

3 min B 1 min A

B

2

1

1.5

1.25

14. Three particles  and  move in a circle in anticlockwise direction

with speeds  and  respectively. The initial

A, B C

1
− 1

min , 2.5ms− 1 2ms− 1

https://dl.doubtnut.com/l/_ImF6pPVbUYr3
https://dl.doubtnut.com/l/_x2CAQnVxv0fE
https://dl.doubtnut.com/l/_jLR4VqU2kNjy


positions of  and  shown in �gure . the ratio of distance travelled

by A ,B and C by the instant they meet for the �rst time is 

A. 

B. 

C. 

D. data insu�cient

Answer: B

Watch Video Solution

A, B C

3: 2

5: 4

3: 5

https://dl.doubtnut.com/l/_jLR4VqU2kNjy


Level 1 Subjective

1. A car is travelling along a circular curve that has a radius of  . If its

is speed is  and is increasing uniformly at  . Determine the

magnitude of its accleration at this instant.

Watch Video Solution

50m

16m/s 8m/s2

2. A  man stands in contact against the inner wall of a hollw

cylindrical drum of radius  rotating about its verticle axis. The

coe�cient of friction between the wall and his clothing nis  . What is

the minimum rotational speed of the cylinder to enable the man to

remain stuck to the wall (without falling) when the �oor is suddenly

removed?

Watch Video Solution

70kg

3m

0.15

https://dl.doubtnut.com/l/_5JyYaABlhClN
https://dl.doubtnut.com/l/_7bB7aPEJPCTE


3. A particle is projected with a speed u at angle  with the horizontal.

Consider a small part of its path near the highest position and take it

approximately to be a circular arc. What is the radius of this circle? This

radius is called the adius of curvature of the curve at the point.

Watch Video Solution

θ

4. Find the maximum speed at which a truck can safely travel without

toppling over, on a curve of radius  . The height of the centre of

gravity of the truck above the ground is  and the distance between

the wheels is  , the truck being horizontal.

Watch Video Solution

250m

1.5m

1.5m

5. A hemispherical bowl of radius R si set rotating about its axis of

symmetry which is kept vertical. A small block kept in the bowl rotates

with the bowl without slipping on its surface. If the surfaces of the bowl

https://dl.doubtnut.com/l/_P4UQ06yQLOOb
https://dl.doubtnut.com/l/_XC3PPGDIvIxT
https://dl.doubtnut.com/l/_vm3LEhS9sind


is smooth, and the angle made by the radius through the block with the

vertical is , �nd the angular speed at which the bowl is rotating.

Watch Video Solution

θ

6. Show that the angle made by the string with the vertical in a conical

pendulum is given by  , where  is the string and  is the

angular speed.

Watch Video Solution

cos θ =
g

Lω2
L ω

7. A boy whirls a stone of small mass in a horizontal circle of radius 

and at height  above level ground. The string breacks and the stone

�ies o� horizontally and strikes the ground after travelling a horizontal

distance of  . What is the magnitude of the centripetal acceleration

of the stone while in circular motion ?

A. 

B. 

1.5m

2.9m

10m

33ms− 2

63ms− 2

https://dl.doubtnut.com/l/_vm3LEhS9sind
https://dl.doubtnut.com/l/_cBTwnM79XSwc
https://dl.doubtnut.com/l/_hYlNkArkvUsZ


C. 

D. 

Answer: A::B::C

Watch Video Solution

93ms− 2

113ms− 2

8. A block of mass m is kept on a horizontal ruler. The friction of

coe�cient between the ruler and the block is . The ruler is �xed at one

end and the block is at a distance L from the �xed end. The ruler is

rotated about the �xed end in the horizontal plane through the �xed end.

a. What can the maximum angular speed of the ruler b) if the angular

speed of ruler is uniformly increased from zero to an angular acceleration

 , at what angular speed will the block slip?

Watch Video Solution

μ

α

https://dl.doubtnut.com/l/_hYlNkArkvUsZ
https://dl.doubtnut.com/l/_ZvyQzXmE1euQ


9. A thin circular wire of radius  rotates about its vertical diameter with

an angular frequency  . Show that a small bead on the wire remain at its

lowermost point for  . What is angle made by the radius

vector joining the centre to the bead with the vertical downward

direction for  ? Neglect friction.

A. 60

B. 30

C. 90

D. 0

Watch Video Solution

R

ω

ω ≤ √g/R

ω = √2g/R

10. Two block tied with a massless string of length  are placed on a

rotating table as shown. The axis of rotation is  from  mass and 

 from  mass. The angular speed  . Ground below 

block is smooth and below  block is rough.   

3m

1m 1kg

2m 2kg ω = 4rad/s 2kg

1kg (g = 10m/s2)

https://dl.doubtnut.com/l/_7eM6sw5rcXMr
https://dl.doubtnut.com/l/_wL2jqMYSgnCq


(a) Find tension in the string, force of friction on  block and its

direction. 

(b) If coe�cient of friction between  block and groung is . Find

maximum angular speed so that neither of the blocksd slips. 

(c) If maximum tension in the string can be  , then maximum

angular speed so that neither of the blocks slips.

Watch Video Solution

1kg

1kg μ = 0.8

100N

11. A small block slides with velocity  on the horizontal frictionless

surface as shown in the �gure. The block leaves the surface at point  .

0.5√gr

C

https://dl.doubtnut.com/l/_wL2jqMYSgnCq
https://dl.doubtnut.com/l/_dEQ04tQBaFJ0


Calculate angle  in the �gure. 

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

θ

cos − 1( )
3

4

cos − 1( )
4
9

cos − 1( )
1

4

cos − 1( )
5

4

12. The bob of the pendulum shown in �gure describes an arc of a circle in

a vertical plane. If the tension in the cord is  times the weight of the2.5

https://dl.doubtnut.com/l/_dEQ04tQBaFJ0
https://dl.doubtnut.com/l/_mr7XqppouYAp


bob for the position shown. Find the velocity and the acceleration of the

bob in that position. 

A. 

B. 

C. 

D. 

16.75ms− 1, 5.66ms− 2

5.66ms− 1, 16.75ms− 2

2.88ms− 1, 16.75ms− 2

5.66ms− 1, 8.34ms− 2

https://dl.doubtnut.com/l/_mr7XqppouYAp


Answer: A::B

Watch Video Solution

13. The sphere at  is given a downward velocity  of magnitude 

and swings in a vertical plane at the end of a rope of length 

attached to a support at  . Determine the angle  at which the rope will

breack, knowing that it can withstant a maximum tension equal to twich

the weight of the sphere. 

A v0 5m/s

l = 2m

O θ

https://dl.doubtnut.com/l/_mr7XqppouYAp
https://dl.doubtnut.com/l/_5G9zDjABJ6K0


Level 2 Single Correct

Watch Video Solution

1. A collar  of mass  is constrained to move along horizontal smooth

and �xed circular track of radius 5 m and having spring constant

 is underformed when the collar is at . If the collar starts

from rest at  the normal reaction exerted by the track on the collar

when it passes through  is 

A. 

B. 

B 2kg

200Nm− 1 A

B

A

360N

720N

https://dl.doubtnut.com/l/_5G9zDjABJ6K0
https://dl.doubtnut.com/l/_3Asd9coyVgCy


C. 

D. 

Answer: C

Watch Video Solution

1440N

2880N

2. A particle is at rest with respect to the wall of an inverted cone rotating

with uniform angular velocity  about its central axis. The displacementω

https://dl.doubtnut.com/l/_3Asd9coyVgCy
https://dl.doubtnut.com/l/_hSBt8fmwUOUJ


of particle along the surface up or down, the equilibrium of particle is 

A. (a)stable

B. (b)unstable

C. (c)neutral

D. (d)None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_hSBt8fmwUOUJ


3. A rough horizontal plate rotates with angular velocity  about a �xed

vertical axis. A particle or mass  lies on the plate at a distance  from

this axis. The coe�cient of friction between the plate and the particle is

 . The largest value of  for which the particle will continue to be at

rest on the revolving plate is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ω

m
5a

4

1

3
ω2

(a)
g

3a

(b)
4g

5a

(c)
4g

9a

(d)
4g

15a

4. A ball attached to one end of a string swings in a vertical plane such

that its acceleration at point  (extreme position) is equal to itsA

https://dl.doubtnut.com/l/_YIR0teyCUJTN
https://dl.doubtnut.com/l/_AS1ctCOHK7sD


acceleration at point  (mean position), The angle  is

A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

Answer: C

Watch Video Solution

B θ

cos −1( )
2

5

cos −1( )
4
5

cos −1( )
3

5

https://dl.doubtnut.com/l/_AS1ctCOHK7sD


5. A skier plane to ski a smooth �xed hemisphere of radius  . He starts

from rest from a curve smooth surface of height  . The angle  at

which he leaves the hemisphere is

A. 

B. 

C. 

D. 

R

( )
R

4
θ

cos − 1( )
2

3

cos − 1(5)

√3

cos − 1( )
5

6

cos − 1[ ]
5

2√3

https://dl.doubtnut.com/l/_AS1ctCOHK7sD
https://dl.doubtnut.com/l/_HEcFMsqVuw21


Answer: C

Watch Video Solution

6. A section of �xed smooth circular track of radius  in vertical plane is

shown in the �gure. A block id released from position  and leaves the

treack at  The radius of curvanture of its trajectory just after it leaves

the track  is ?

A. (a) 

R

A

B

B

R

https://dl.doubtnut.com/l/_HEcFMsqVuw21
https://dl.doubtnut.com/l/_lrptpdlax9KN


B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

R

4

R

2

R

2

7. A particle is projected with velocity  horizontally from the top of a

smooth sphere of radius a so that it slides down the outside of the

sphere. If the particle leaves the sphere when it has fallen a height  ,

the value of  is

A. 

B. 

C. 

D. 

u

a

4

u

√ag

√ag

4

√ag

2

√ag

3

https://dl.doubtnut.com/l/_lrptpdlax9KN
https://dl.doubtnut.com/l/_92kbvh84ieII


Answer: C

Watch Video Solution

8. A particle of mass  describes a circle of radius  . The centripetal

acceleration of the particle is  . What will be the momentum of the

particle ?

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

m r

4

r2

2
m

r

2
m

√r

4
m

√r

https://dl.doubtnut.com/l/_92kbvh84ieII
https://dl.doubtnut.com/l/_2IWgHvVtSqK5


9. A  ball attached at the end of a rigid massless rod of lengh 

rotates at constant speed in a horizontal circle of radius  and period

of  , as shown in the �gure. The force exerted by the rod on the ball

is  

A. 

B. 

C. 

D. 

Answer: B

10kg 1m

0.5m

1.58s

(g = 10ms− 2)

158N

128N

110N

98N

https://dl.doubtnut.com/l/_E6K2gmp77qo9


Watch Video Solution

10. A dics is rotating in a room. A boy standing near the rim of the disc of

radius  �nds the water droplet falling from the ceiling is always falling

on his head. As one drop hits his head, other one starts from the ceiling.

If height of the roof above his head is  , then angular velocity of the

disc is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

R

H

π√
2gR

H 2

π√
2gH

R2

π√
2g

H

https://dl.doubtnut.com/l/_E6K2gmp77qo9
https://dl.doubtnut.com/l/_ksFWlfkjZlch


11. In a clock, what is the time period of meeting of the minute hand and

the second hand ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

59s

s
60

59

s
59

60

s
3600

59

12. A particle of mass  starts to slide down from the top of the �xed

smooth sphere. What is the tangential acceleration when it break o� the

sphere ?

A. 

B. 

m

2g

3

√5g

3

https://dl.doubtnut.com/l/_FDV1Urzrd57F
https://dl.doubtnut.com/l/_G17ENImEh66H


C. 

D. 

Answer: B

Watch Video Solution

g

g

3

13. A particle is given an intial soeed  inside a smooth spherical shell of

radius  so that it is justable to compelte the circle. Acceleration of the

particle, when its velocity is vertical, is 

u

R

https://dl.doubtnut.com/l/_G17ENImEh66H
https://dl.doubtnut.com/l/_3mST36y2wnGf


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

g√10

g

g√2

g√6

14. An insect of mass  is inside a vertical drum of radius  that

is rotating with an angular velocity of  . The insect doesn't fall

m = 3kg 2m

5rads− 1

https://dl.doubtnut.com/l/_3mST36y2wnGf
https://dl.doubtnut.com/l/_zna2wS6Rc2ez


o�. Then, the minimum coe�cient of friction required is 

A. 0.5

https://dl.doubtnut.com/l/_zna2wS6Rc2ez


B. 

C. 

D. None of these

Answer: C

Watch Video Solution

0.4

0.2

15. A simple pendulum is released from rest with the string in horizontal

position. The vertical component of the velocity of the bob becomes

maximum, when the string makes an angle  with the vertical. The angle 

is equal to

A. 

B. 

C. 

D. 

θ θ

(a)
π

4

(b)cos − 1( )
1

√3

(c)sin− 1( )
1

√3

(d)
π

3

https://dl.doubtnut.com/l/_zna2wS6Rc2ez
https://dl.doubtnut.com/l/_aJ5bx4sciEB6


Answer: B

Watch Video Solution

16. A particle is moving in a circle of radius  in such a way that at any

instant the normal and tangential component of the acceleration are

equal. If its speed at  is  the time taken to complete the �rst

revolution is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R

t = 0 u0

R

v0

e− 2πR

v0

(1 − e− 2π)
R

v0

(1 + e− 2π)
R

v0

https://dl.doubtnut.com/l/_aJ5bx4sciEB6
https://dl.doubtnut.com/l/_mvk1PeKfiyJq


17. A particle is moving in a circular path in the vertical plane. It is

attached at one end of a string of length  whose other end is �xed. The

velocity at lowest point is  . The tension in the string  and acceleration

of the particle is a at any position. Then  is zero at highest point if

A. 

B. 

C. Both (a) and (b) are correct

D. Both (a) and (b) are wrong

Answer: B

Watch Video Solution

l

u T

T . a

u > √5gl

u = √5gl

18. A particle is moving in a circular path in the vertical plane. It is

attached at one end of a string of length l whose other end is �xed. The

velocity at lowest point is u. The tension in the string is T and

https://dl.doubtnut.com/l/_JNTbIctyhtmw
https://dl.doubtnut.com/l/_9XPmovWwYuNn


Level 2 More Than One Correct

acceleration of the particle is a at any position then `T. a' is positive at the

lowest point for

A. 

B. 

C. 

D. any value of 

Answer: D

Watch Video Solution

u = √2gl

u = √5gl

u = √7gl

u

1. A ball tied to the end of the string swings in a verticla plane in a vertical

circle under the in�uence of gravity.

A. When the string makes an angle  with the vertical, the

tangential acceleration is zero and radial acceleration is somewhere

90∘

https://dl.doubtnut.com/l/_9XPmovWwYuNn
https://dl.doubtnut.com/l/_QdSapkjdz9OQ


between minimum and maximum

B. When the string makes an angle  with the vertical, the

tangential acceleration is maximum and radial acceleration is

somewhere between maximum and minimum

C. At no place in circular motion, tangential acceleration is equal to

radial acceleration

D. When radial acceleration has its maximum value, the tangential

acceleration is zero

Answer: B::D

Watch Video Solution

90∘

2. A small spherical ball is suspended through a string of length  . The

whole arrangement is placed in a vehicle which is moving with velocity  .

Now, suddenly the vehicle stops and ball starts moving along a circular

l

v

https://dl.doubtnut.com/l/_QdSapkjdz9OQ
https://dl.doubtnut.com/l/_sZPeIjB7jngC


path. If tension in the string at the highest point is twice the weight of

the ball then (assume that the ball completes the vertical circle)

A. 

B. 

C. velocity of the ball at highest point is 

D. velocity of the ball at highest point is 

Answer: B::D

Watch Video Solution

v = √5gl

v = √7gl

√gl

√3gl

3. A particle is describing circular motion in a horizontal plane in contact

with the smooth surface of a �xed rigid circular cone with its axis vertical

and vertex down. The heigh of the plane of motion above the vertex is h

and the semi-vertical angle of the cone is  The period of revolution of

h

α

https://dl.doubtnut.com/l/_sZPeIjB7jngC
https://dl.doubtnut.com/l/_Ih8Z3qSseB1Z


the particle 

A. increases as  increases

B. decreases as  decreases

C. increases as  increases

D. decreases as  decreases

Answer: A::D

Watch Video Solution

h

h

α

α

https://dl.doubtnut.com/l/_Ih8Z3qSseB1Z


4. In circular motion of a particle,

A. particle cannot have uniform motion

B. particle cannot have uniformly acceleration motion

C. particle cannot have net acceleration equal to zero

D. particle cannot have any force in tangential direction

Answer: A::B::C

Watch Video Solution

5. A smooth cone is rotated with an angular velocity  as shown.  block

 is placed at height  . Block has no motion relative to cone. Choose the

ω A

A h

https://dl.doubtnut.com/l/_igKugU5mAQ6q
https://dl.doubtnut.com/l/_Q0Tzo6Yh0UyE


correct options, when  is increased. 

A. net force acting on block will increases

B. normal reaction acting on block will increase

C.  will increase

D. normal reaction will remain unchanged

Answer: D

Watch Video Solution

ω

h

https://dl.doubtnut.com/l/_Q0Tzo6Yh0UyE


Level 2 Comprehension Based

1. A ball with mass  is attached to the end of a rod of mass  and

length . The other end of the rod is pivoted so that the ball can move in

a vartical circle. The rod is held in the horizontal position as shown in

�gure and then given just enough a downward push so that the ball

swings down and just reaches the vertical upward position having zero

speed there. Now answer the following questions. 

m M

l

https://dl.doubtnut.com/l/_NemIND2QMgHn


The change in potential energy of the system (ball+rod) is 

A. 

B. 

C. 

D. 

mgl

(M + m)gl

( + m)gl
M

2

gl
(M + m)

2

https://dl.doubtnut.com/l/_NemIND2QMgHn


Answer: C

Watch Video Solution

2. A ball with mass  is attached to the end of a rod of mass  and

length . The other end of the rod is pivoted so that the ball can move in

a vartical circle. The rod is held in the horizontal position as shown in

�gure and then given just enough a downward push so that the ball

swings down and just reaches the vertical upward position having zero

speed there. Now answer the following questions. 

m M

l

https://dl.doubtnut.com/l/_NemIND2QMgHn
https://dl.doubtnut.com/l/_8oqwmYLmmZKQ


The initial speed given to the ball is 

A. 

B. 

C. 

D. None of these

√
Mgl + 2mgl

m

√2gl

√
2Mgl + mgl

m

https://dl.doubtnut.com/l/_8oqwmYLmmZKQ


Answer: D

Watch Video Solution

3. A small particle of mass  attached with a light inextensible thread of

length  is moving in a verical circle. In the given case particle is moving

in complete vertical circle and ratio of its maximum to minimum velocity

is  .  

m

L

2: 1

https://dl.doubtnut.com/l/_8oqwmYLmmZKQ
https://dl.doubtnut.com/l/_0GaSuGzfojxe


Minimum velocity of the particle is 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

4√
gL

3

2√
gL

3

√
gL

3

3√
gL

3

https://dl.doubtnut.com/l/_0GaSuGzfojxe


Watch Video Solution

4. A small particle of mass  attached with a light inextensible thread of

length  is moving in a vertical circle. In the given case particle is moving

in complete vertical circle and ratio of its maximum to minimum velocity

is  .  

Kinetic energy of the particle at the lower most position is 

m

L

2: 1

https://dl.doubtnut.com/l/_0GaSuGzfojxe
https://dl.doubtnut.com/l/_YowJort98beF


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(a)
4mgL

3

(b)2mgL

(c)
8mgL

3

(d)
2mgL

3

5. A small particle of mass  attached with a light inextensible thread of

length  is moving in a vertical circle. In the given case particle is moving

in complete vertical circle and ratio of its maximum to minimum velocity

is  .  

m

L

2: 1

https://dl.doubtnut.com/l/_YowJort98beF
https://dl.doubtnut.com/l/_ei73bhCdlvQF


Velocity of the particle when it is moving vertically downward is 

A. 

B. 

C. 

D. 

(a)√
10gL

3

(b)2√
gL

3

(c)√
8gL

3

(d)√
13gL

3

https://dl.doubtnut.com/l/_ei73bhCdlvQF


Level 2 Subjective

Answer: A

Watch Video Solution

1. Bob  of the pendulum  is given an initial velocity  in

horizontal direction. Final the maximum height of the bob from the

starting point, 

B AB √3Lg

https://dl.doubtnut.com/l/_ei73bhCdlvQF
https://dl.doubtnut.com/l/_aamemoupWSEQ


  

(a) if  is a massless rod, 

(b) if  is a massless staring.

Watch Video Solution

AB

AB

2. A small sphere  of mass  is released form rest in the position shown

and swings freely in a vertical plane, �rst about  and then about the peg

 after the cord comes in contact with the peg. Determime the tension in

B m

O

A

https://dl.doubtnut.com/l/_aamemoupWSEQ
https://dl.doubtnut.com/l/_24d2Sw8P7KYA


the cord 

 

(a) just before the sphere comes in contact with the peg. 

(b) just after it comes in contact with the peg.

Watch Video Solution

3. A particle of mass  is suspended by a string of length  from a �xed

rigid support. A su�cient horizontal velocity  is imparted to it

m l

= √3gl

https://dl.doubtnut.com/l/_24d2Sw8P7KYA
https://dl.doubtnut.com/l/_EKojdj083Kcw


suddenly. Calculate the angle made by the string with the vertical when

the accekleration of the particle is inclined to the string by  .

Watch Video Solution

45∘

4. A turn of radius 20 m is banked for the vehicles going at a speed of

36km/h. If the coe�cient of static friction between the road and the tyre

is 0.4, what are the possible speeds of a vehicle so that it neither slips

down nor skids up?

Watch Video Solution

5. What is the radius of curvature of the parabola traced out by the

projectile in which a particle is projected by a speed u at an angle 'theta'

with the horizontal, at a point where the particle velocity makes and

angle  with the horizontal?

Watch Video Solution

θ

2

https://dl.doubtnut.com/l/_EKojdj083Kcw
https://dl.doubtnut.com/l/_RhIvOHZEsMQv
https://dl.doubtnut.com/l/_QQuturjKhWFN
https://dl.doubtnut.com/l/_5lqdBKs5G2WJ


6. A particle is projected with velocity  at  with horizontal.

After  , �nd tangential and normal acceleration of the particle. Also, �nd

radius of curvature of the trajectory at that point. (Take 

Watch Video Solution

20√2m/s 45∘

1s

g = 10m/s2)

7. If the system shown in the �gure is rotated in a horizontal circle with

angular velocity  . Find   

(a) the minimum value of  to start relative motion between the two

blocks. 

(b) tension in the string connecting  and  when slipping just starts

between the blocks 

The coe�cient of frition between the two masses is  and there is no

friction between  and ground. The dimensions of the masses can be

ω (g = 10m/s2)

ω

m1 m2

0.5

m2

https://dl.doubtnut.com/l/_5lqdBKs5G2WJ
https://dl.doubtnut.com/l/_vdmmmBRfYGjw


neglected. (Take   

Watch Video Solution

R = 0.5m, m1 = 2Kg, m2 = 1Kg)

8. The simple  pendulum is released from rest in the horizontal

position. As it reaches the bottom position, the cord wraps around the

smooth �xed pin at  and continues in the smaller arc in the vertical

plane. Calculate the magnitude of the force  supported by the pin at 

2Kg

B

R B

https://dl.doubtnut.com/l/_vdmmmBRfYGjw
https://dl.doubtnut.com/l/_iy13RpGROKGn


when the pendulum passes the position   

Watch Video Solution

θ = 30∘ , (g = 9.8m/s2)

9. A circular tube of mass  placed veticlly on a horizontal surface as

shown in the �gure. Two small spheres, each of mass  , just �t in the

tube, are released from the top. If  gives the angle between radius vector

of eirther ball with the vertical, obtain the value of the ratio  if the

M

m

θ

M /m

https://dl.doubtnut.com/l/_iy13RpGROKGn
https://dl.doubtnut.com/l/_M0jCaQxHlgHO


tube breacks its contact with ground when  . Neglect any friction.

Watch Video Solution

θ = 60∘

10. A table with smooth horizontal surface is turning at an angular speed

 about its axis. A groove is made on the surface along a radius and a

particle is gently placed inside the groove at a distance a from the centre.

Find the speed of the speed of the particle as its distance from the centre

becomes L.

ω

https://dl.doubtnut.com/l/_M0jCaQxHlgHO
https://dl.doubtnut.com/l/_8taP5WYRzB5Q


A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

ω√L2 − a2

ω√a2 − L2

ω√2L2 − a2

ω√L2

11. A block of mass  slides 0n a frictionless table. It is constrained to

move inside a ring of radius  . At time  , block is moving along the

inside of the ring (i.e. in the tangential direction) with velocity  . The

coe�cient of friction between the block and the ring is  . Find the speed

m

R t = 0

v0

μ

https://dl.doubtnut.com/l/_8taP5WYRzB5Q
https://dl.doubtnut.com/l/_GC4P5LtNdeaD


of the block at time  . 

Watch Video Solution

t

12. A ring of mass  hangs from a thread and two beads of mass 

slides on it without friction. The beads are released simultaneously from

the top of the ring and slides down in opposite sides. Show that the ring

M m

https://dl.doubtnut.com/l/_GC4P5LtNdeaD
https://dl.doubtnut.com/l/_Md5g7Q7DiOQQ


will start to rise, if 

Watch Video Solution

m >
3M

2

13. A smooth circular tube of radius  is �xed in a vertical plane. A particle

is projectid from its lowest point with a velocity just su�cient to carry it

to th ehigest point. Show that the time taken by the particle to rach the

R

https://dl.doubtnut.com/l/_Md5g7Q7DiOQQ
https://dl.doubtnut.com/l/_vUyb9jHAlDaw


Subjective Questions

end of the horizontal diameter is  .  

Hint : 

Watch Video Solution

( )In(1 + √2)
√R

g

∫secθ. dthη = In(secθ + tan θ)

1. A particle is given an intial speed  inside a smooth spherical shell of

radius  so that it is just able to complete the circle. Acceleration of the

u

R

https://dl.doubtnut.com/l/_vUyb9jHAlDaw
https://dl.doubtnut.com/l/_JSFRsjL6BWsR


particle, when its velocity is vertical, is 

Watch Video Solution

2. A vertical frictionless semicircular track of radius  �xed on the edge

og a movable trolley (�gure). Initially, the system is rest and a mass  is

kept at the top of the track. The trolly starts moving to the right with a

uniform horizontal acceleration  . The mass slides down the

track, eventually losing contact with it and dropping to the �oor 

below the trolly. This  is from the point where mass loses contact.

1m

m

a = 2g/9

1.3m

1.3m

https://dl.doubtnut.com/l/_JSFRsjL6BWsR
https://dl.doubtnut.com/l/_dLmNDDKE5HDH
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(a) Calculate the angle  at which it loses contact with the trolly and 

(b) the time taken by the mass to drop on the �oor, after losing contact.

Watch Video Solution

(g = 10m/s2)

θ

1. The magnitude of displacement of a particle moving in a circle of radius

a with constant angular speed  varries with time t isω

https://dl.doubtnut.com/l/_dLmNDDKE5HDH
https://dl.doubtnut.com/l/_CexL1jGnqX6W


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2a sinωt

2a  sin 
ωt

2

2a cos ωt

2a  cos 
ωt

2

2. A particle moves in  plane according to the law 

. The distance traversed by the

particle in 4 second is (  are in meters)

A. 96 m

B. 48 m

C. 24 m

D. 108 m

x − y

x = 4 sin 6t and y = 4(1 − cos 6t)

x&y

https://dl.doubtnut.com/l/_CexL1jGnqX6W
https://dl.doubtnut.com/l/_775Y97Au2ZRQ


Answer: A

Watch Video Solution

3. A  co-ordinates of a particle are 

. Then, the motion of the

particle is 

A. circular anticlockwise

B. circular clockwise

x and y

x = A sin(ωt) and y = A sin(ωt + π/2)

https://dl.doubtnut.com/l/_775Y97Au2ZRQ
https://dl.doubtnut.com/l/_f8pUE1fc6gum


C. elliptical clockwise

D. rectilinear

Answer: B

Watch Video Solution

4. Position vector of a particle moving in  plane at time  is 

. The path of the particle is

A. a circle of radius a and centre and (a,0)

B. a circle of radius a and centre at (0,0)

C. an ellipse

D. Neither a circle nor an ellipse

Answer: A

Watch Video Solution

x − y t

r = a(1 − cos ωt) î + a sinωtĵ

https://dl.doubtnut.com/l/_f8pUE1fc6gum
https://dl.doubtnut.com/l/_avdjtPNPLm94
https://dl.doubtnut.com/l/_lzrmUwhME696


5. Starting from rest, a particle rotates in a circle of radius R =  with

an angular acceleration =  rad/s2.The magnitude of average velocity of

the particle over the time it rotates quarter circle is:

A. 1.5 m/s

B. 2 m/s

C. 1 m/s

D. 1.25 m/s

Answer: C

Watch Video Solution

√2m

π

4

6. A bob hangs from a rigid support by an inextensible string of length .

If it is displaced through a distance  (from the lowest position) keeping

the string straight and then released. The speed of the bob at the lowest

l

l

https://dl.doubtnut.com/l/_lzrmUwhME696
https://dl.doubtnut.com/l/_rU3mhWOlZ3f7


position is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√gl

√3gl

√2gl

√1.5gl

https://dl.doubtnut.com/l/_rU3mhWOlZ3f7


7. A particle suspended from a �xed point, by a light inextensible thread

of length L is projected horizontally from its lowest position with velocity

7gL . The thread will slack after swinging through an angle , such that 

equal

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

127∘

135∘

120∘

150∘

8. With what minimum speed  must a small ball should be pushed inside

a smooth vertical tube from a height  so that it may reach the top of the

v

h

https://dl.doubtnut.com/l/_VgxUww0TEZei
https://dl.doubtnut.com/l/_kQxHem7F5bqe


tube? Radius of the tube is  .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R

√2g(h + 2R)

R
5

2

√g(5R − 2h)

√2g(2R − h)

https://dl.doubtnut.com/l/_kQxHem7F5bqe


9. The second's hand of a watch has length 6 cm. Speed of end point and

magnitude of di�erence of velocities at two perpendicular positions will

be

A.  and zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

2π

2√2π and 2πmm/s

2√2π and 2πmm/s

2π and 2√2πmm/s

10. A pendulum bob is swinging in a vertical plane such that its angular

amplitude is less than . At its highest point, the string is cut. Which

trajectory is possible for the bob afterwards ?

A. 

90∘

https://dl.doubtnut.com/l/_fyP5m0QBrp3V
https://dl.doubtnut.com/l/_H7oCS4qoj9tW


B. 

C. 

D. 

Answer: C

Watch Video Solution

11. A hollow vertical cylinder of radius R is rotated with angular velocity 

about an axis through its centre. What is the minimum coe�cient of

static friction between block M and cylinder wall necessary to keep the

ω

https://dl.doubtnut.com/l/_H7oCS4qoj9tW
https://dl.doubtnut.com/l/_ochAY3ZnaTzi


block suspended on the inside of the cylinder ? 

A. 

B. 

C. 

D. 

μ =
gR

ω2

μ =
ω2g

R

μ =
ω2R

g

μ =
g

ω2R

https://dl.doubtnut.com/l/_ochAY3ZnaTzi


Answer: D

Watch Video Solution

12. A bob of mass m attached to an inextensible string of length l is

suspended from a verticle support. The bob rotates in a horizontal circle

with an angular speed  about the verticle. About the point of

suspension.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ωrad/s

l/cos θ

l sin θ

l/sin θ

l cos θ

https://dl.doubtnut.com/l/_ochAY3ZnaTzi
https://dl.doubtnut.com/l/_5uNvoHgTC4kI


13. A particle of mass  attached to a string of length  is descending

circular motion on a smooth plane inclined at an angle  with the

horizontal. For the particle to reach the highest point its velocity at the

lowest point should exceed.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

m l

α

√5gl

√5gl(cosα + 1)

√5gl/tanα

√5gl sinα

14. A pendulum of mass 1 kg and length  = 1m is released from rest at

angle  = 60º. The power delivered by all the forces acting on the bob at

angle  = 30º will be: (g = 10 m/s2)

https://dl.doubtnut.com/l/_A7ul7HALWit8
https://dl.doubtnut.com/l/_EYTHmiPG31BK


A. 13.4 W

B. 20.4 W

C. 24.6 W

D. zero

Answer: A

Watch Video Solution

15. (a) A ball, suspended by a thread, swings in a vertical plane so that its

acceleration in the extreme and the lowest positions are equal. The angle

 of thread de�ection in the extreme position will be 

( b) The kinetic energy of a particle moving in a circle of radius R depens

on the distance covered as  , where 'a' is a constant. Find the

force acting on the particle as a function of s.

A. 

B. 

θ

T = as2

tan− 1(2)

tan− 1(√2)

https://dl.doubtnut.com/l/_EYTHmiPG31BK
https://dl.doubtnut.com/l/_3xa2Nu9F7iOi


C. 

D. 

Answer: D

Watch Video Solution

tan− 1( )
1

2

2 tan− 1( )
1

2

16. A simple pendulum consisting of a mass M attached to a string of

length L is released from rest at an angle . A pin is located at a distance

l below the pivot point. When the pendulum swings down, the string hits

the pin as shown in �gure. The maximum angle  which the string makes

with the vertical after hitting the pin is 

α

θ

https://dl.doubtnut.com/l/_3xa2Nu9F7iOi
https://dl.doubtnut.com/l/_nYPH7syBf8Zh


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

cos − 1[ ]
L cosα + l

L + l

cos − 1[ ]
L cosα + l

L − l

cos − 1[ ]
L cosα − l

L − l

cos − 1[ ]
L cosα − l

L + l

17. A particle moves along a circle if radius  with constant

tangential acceleration. If the velocity of the particle is  at the end

of the second revolution after motion has begun the tangential

acceleration is .

A. 

B. 

C. 

D. 

(20/π)m

80m/s

160πm/s2

40πm/s2

80m/s2

640πm/s2

https://dl.doubtnut.com/l/_nYPH7syBf8Zh
https://dl.doubtnut.com/l/_rPzs3qVeXlg9


Answer: C

Watch Video Solution

18. The velocity and acceleration vectors of a particle undergoing circular

motion are  respectively at some

instant of time. The radius of the circle is

A. 1 m

B. 2 m

C. 3 m

D. 4 m

Answer: A

Watch Video Solution

v = 2 îm/s and a = 2 î + 4ĵm/s2

https://dl.doubtnut.com/l/_rPzs3qVeXlg9
https://dl.doubtnut.com/l/_KgIOcC3xOR8H


19. A particle mass  begins to slide down a �xed smooth sphere from

the top of its vertical diameter. Calculate its tangential acceleration,

radial acceleration and total acceleration when it breaks o�.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

m

2g

3

√5g

3

g

g

3

20. A car is moving in a circular horizontal track of radius 10 m with a

constant speed of . A plumb bob is suspended from the roof of

the car by a light rigid rod of length 1 m. The angle made by the rod with

track is

10ms− 1

https://dl.doubtnut.com/l/_8wOUSM3ZzTJE
https://dl.doubtnut.com/l/_9o58mG7nQXD6


A. zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

30∘

45∘

60∘

21. Two identical balls 1 and 2 are tied to two strings as shown in �gure.

They are rotated about point O. Ball 1 is observed from ball 2, centrifugal

force on ball 1 is . Similarly, ball 2 is observed from ball 1 and centrifugal

force on ball 2 is , then  

A. 

B. 

F1

F2

|F1| = |F2| = 0

|F1| > |F2|

https://dl.doubtnut.com/l/_9o58mG7nQXD6
https://dl.doubtnut.com/l/_PwZoG9rcGjKk


C. 

D.  are antiparallel

Answer: B

Watch Video Solution

|F1| = |F2| ≠ 0

F1 and F2

22. A particle starts moving from rest at  with a tangential

acceleration of constant magnitude of  along a circle of radius 6

m. The value of average acceleration, average velocity and average speed

during the �rst  s of motion, are respectively :

A. 

B. 

C. 

D. None of the above

Answer: B

W t h Vid S l ti

t = 0

πm/s2

2√3

3√2m/s2, πm/s, π√3m/s

πm/s2, 2√3m/s, π√3m/s

π√3m/s2, 2√3m/s, πm/s

https://dl.doubtnut.com/l/_PwZoG9rcGjKk
https://dl.doubtnut.com/l/_U5nMWf9c3R9Y


Watch Video Solution

23. A uniform disc of radius 'R' is rotating about vertical axis passing

through the centre in horizontal plane with constant angular speed. A

massless pole AB is �xed on its circumference as shown in the �gure. A

light string of length 2R is tied at A and a small bob at its other end. In

equilibrium string makes an angle  with vertical. The angular speed of

disc is   

A.  rad/s

37∘

(takeR = m, g = 10m/s2)
3

11

11

√2

https://dl.doubtnut.com/l/_U5nMWf9c3R9Y
https://dl.doubtnut.com/l/_UIf0cilunWid


JEE Advanced

B.  rad/s

C.  rad/s

D.  rad/s

Answer: D

Watch Video Solution

7√2

4√2

5

√2

1. A pendulum of length  is released from  . The rate of

change of speed of the bob at  is.  

l = 1m θ0 = 60∘

θ = 30∘

https://dl.doubtnut.com/l/_UIf0cilunWid
https://dl.doubtnut.com/l/_EHTr42gK0gSM


A. 

B. 

C. 

D. 

5√3m/s2

5m/s2

10m/s2

2.5m/s2

https://dl.doubtnut.com/l/_EHTr42gK0gSM


Answer: B

Watch Video Solution

2. A particle starts traveling on a circle with constant tangential

acceleration. The angle between velocity vector and acceleration vector,

at the moment when particle completes half the circular track, is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan− 1(2π)

tan− 1(π)

tan− 1(3π)

tan− 1(2)

https://dl.doubtnut.com/l/_EHTr42gK0gSM
https://dl.doubtnut.com/l/_xrY0ckK7pcD7


3. A block of mass  is placed inside a smooth hollow cylinder of radius 

kept horizontally. Initially system was at rest. Now cylinder is given

constant acceleration  in the horizontal direction by external agent.

Find the maximum angular displacement of the block with the vertical. 

.

A. 

B. 

C. 

D. 

m R

2g

2 tan− 1(2)

tan− 1(2)

tan− 1(1)

tan− 1( )
1

2

https://dl.doubtnut.com/l/_rOnraXZ9s3v8


Answer: A

Watch Video Solution

4. A simple pendulum is vibrating with an angular amplitude of  as

shown in �gure. For what value of  (angle between string and vertical)

during its motion, the total acceleration is directed horizontally ? 

A. 

B. 

90∘

α

tan−1( )
1

2

tan−1( )
1

√2

https://dl.doubtnut.com/l/_rOnraXZ9s3v8
https://dl.doubtnut.com/l/_wBEhgotKOGGX


C. 

D. 

Answer: C

Watch Video Solution

cos −1(1/√3)

sin−2(1/√3)

5. A ball of mass  is attached to one end of a light rod of length , the

other end of which is hinged. What minimum velocity  should be

imparted to the ball downwards, so that it can complete the circle ? 

A. 

B. 

C. 

m l

v

√gl

√5gl

√3gl

https://dl.doubtnut.com/l/_wBEhgotKOGGX
https://dl.doubtnut.com/l/_jLdFXsgt4JMt


D. 

Answer: D

Watch Video Solution

√2gl

6. A particle is given an intial speed  inside a smooth spherical shell of

radius  so that it is just able to complete the circle. Acceleration of the

particle, when its velocity is vertical, is 

u

R

https://dl.doubtnut.com/l/_jLdFXsgt4JMt
https://dl.doubtnut.com/l/_iTJwnHjfRdAF


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

g√10

g

g√2

3g

7. A bob is suspended from a crane by a cable of length  . The

crane and load are moving at a constant speed  The crane is stopped

by a bumper and the cable swings out an angle of  . Find the initial

speed   

l = 5m

v0

60∘

v0. (g = 9.8m/s2)

https://dl.doubtnut.com/l/_iTJwnHjfRdAF
https://dl.doubtnut.com/l/_cKPLMO0K9sFI


A. 10 m/s

B. 7 m/s

C. 4 m/s

D. 2 m/s

Answer: B

Watch Video Solution

8. A smooth sphere of radius R is made to translate line with a constant

acceleration a=g. A particle kept on the top of the sphere is released from

there at zero velocity with respect to the sphere. Find the speed of the

particle with respect to the sphere as a function of angle θ as it slides

down.

A. 

B. 

C. 

√Rg(sin θ + cos θ)

2

√Rg(1 + cos θ − sin θ)

√4Rg sin θ

https://dl.doubtnut.com/l/_cKPLMO0K9sFI
https://dl.doubtnut.com/l/_umoavngzL1Cw


D. 

Answer: D

Watch Video Solution

√2Rg(1 + sin θ − cos θ)

9. Two bodies of masses m and 4 m are attached with string as shown in

the �gure. The body of mass  hanging from a string of length  is

executing oscillations of angular amplitude  while the other body is at

rest. The minimum coe�cient of friction between the mass  and the

horizontal surface should be 

m l

θ0

4m

https://dl.doubtnut.com/l/_umoavngzL1Cw
https://dl.doubtnut.com/l/_JRfei49YvSPe


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( )
2 − cos θ0

3

2 cos2( )
θ0

2

( )
1 − cos θ0

2

( )
3 − 2cos θ0

4

10. Two beads A and B of equal mass  are connected by a light

inextensibe chord. They are constrined to move on a frictionless ring in

vertical plane. The blocks are released from rest as shown in �gure. The

m

https://dl.doubtnut.com/l/_JRfei49YvSPe
https://dl.doubtnut.com/l/_LMQwNNYPBCgb


tension in the chord just after the release is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

mg

4

√2mg

mg

2

mg

√2

https://dl.doubtnut.com/l/_LMQwNNYPBCgb
https://dl.doubtnut.com/l/_FgRjA0vHTYZ2


11. A small block of mass m is released from rest from point A inside a

smooth hemispher bowl of radius R, which is �xed on ground such that

OA is horizontal. The ratio (x) of magnitude of centripetal force and

normal reaction on the block at any point B varies with  as : 

A. 

B. 

θ

https://dl.doubtnut.com/l/_FgRjA0vHTYZ2


C. 

D. 

Answer: A

Watch Video Solution

12. An automobile enters a turn whose radius is R. The road is banked at

angle . Fricton is negligible between wheels of the automobile and road,

Mass of automobile is  and speed is . Select the correct alternative.

A. net force on the automobile is zero

B. normal reaction on the automobile is 

C. normal reaction on the automobile is 

D. net force on the automobile is 

θ

m v

mg cos θ

mg secθ

√(mg)
2

+ (mv2 /R)
2

https://dl.doubtnut.com/l/_FgRjA0vHTYZ2
https://dl.doubtnut.com/l/_3T4eqTW9gMex


Answer: C

Watch Video Solution

13. A ball of mass 1 kg is released from position A inside a wedge with a

hemispherical cut of radius 0.5 m as shown in �gure. The force exerted by

the wedge on ball, when the ball is in position B is (neglect friction

everywhere) (Take )  

A. 10 N

g = 10m/s2

https://dl.doubtnut.com/l/_3T4eqTW9gMex
https://dl.doubtnut.com/l/_dZyiPlf2MoZ0


B. 

C. 

D. 15 N

Answer: C

Watch Video Solution

5√3N

N
15√3

2

14. A partical of mass  oscillates along the horizontal diameter 

inside a smooth spherical  inside a smooth sperical shell of radius .

At any instate  of the partical is . Then force applied by partical

m AB

AB R

K. E. K

https://dl.doubtnut.com/l/_dZyiPlf2MoZ0
https://dl.doubtnut.com/l/_pYXDoSWVoe4R


on the on the shell at this instant is: 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

K

R

2K

R

3K

R

K

2R

https://dl.doubtnut.com/l/_pYXDoSWVoe4R
https://dl.doubtnut.com/l/_liJytrqgpt4n


15. A bead of mass m is attached to one end of a spring of natural length

R and spring constant . The other end of the spring

is �xed at a point A on a smooth vertical ring of radius R as shown in �g.

The normal reaction at B just after it is released to move is 

A. 

B. 

C. 

D. 

K =
(√3 + 1)mg

R

mg

2

√3mg

3√3mg

3√3mg

2

https://dl.doubtnut.com/l/_liJytrqgpt4n


Answer: D

Watch Video Solution

16. A particle is moving in a circular path. The acceleration and

momentum of the particle at a certain moment are

. The motion of the

particle is

A. uniform circular motion

B. accelerated circular motion

C. deaccelerated circular motion

D. we cannot say anything with a and p only

Answer: B

Watch Video Solution

a = (4 î + 3ĵ)m/s2 and p = (8 î − 6ĵ)kg-m/s

https://dl.doubtnut.com/l/_liJytrqgpt4n
https://dl.doubtnut.com/l/_Ahru1WrCmldm


17. A ball of mass 'm' is rotating in a circle of radius 'r' with speed v inside

a smooth cone as shown in �gure. Let N be the normal reaction on the

ball by the cone .then choose the wrong option. 

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

N = mg cos θ

g sin θ = cos θ
v2

r

N sin θ − = 0
mv2

r

18. A block of mass kg has a speed  at  on a

circular track of radius R = 2 m as shown in �gure. Size of the block is

m = 1 v = 4m/s θ = 60∘

https://dl.doubtnut.com/l/_k43t7lCoSp3g
https://dl.doubtnut.com/l/_lvZtW2crCZfH


negligible. Coe�cient of friction between block and the track is .

The force of friction between the two is 

A. 10 N

B. 8.5 N

C. 6.5 N

D. 5 N

Answer: C

Watch Video Solution

μ = 0.5

https://dl.doubtnut.com/l/_lvZtW2crCZfH


19. Two blocks of masses 1 kg and 2 kg are joined by a massless

inextensible string of length 3m. Both blocks are kept on a horizontal

table as shown. Friction coe�cient between 2 kg block and table is zero.

They are rotated about a vertical axis passing at a distance of 1m from 1

kg. Force of friction on 1kg block is (assume that there is enough friction

between 1 kg block ground) 

A. 12 N towards centre

B. 20 N towards centre

C. 20 N away from the centre

D. 12 N away from the centre

Answer: C

https://dl.doubtnut.com/l/_8hG5dMyvGdAp


Watch Video Solution

20. Two di�erent blocks of equal mass m are released from two positions

as shown in �gure Net force on the block at bottommost point in case (i)

is say  and in case (ii) is say . Then  

A. 

B. 

C. 

F1 F2

F1 = F2

F1 > F2

F1 < F2

https://dl.doubtnut.com/l/_8hG5dMyvGdAp
https://dl.doubtnut.com/l/_Cj9KZYYRa3AI


D. Data insu�cient

Answer: C

Watch Video Solution

21. Choose the correct option: 

A small collar of mass  is given an initial velocity of magnitude  on the

horizontal circular track fabricated from a slender rod. If the coe�cient of

kinetic friction is , determine the distance traveled before the collar

comes to rest. (Recognize that the friction force depends on the net

normal force). 

m v0

μK

https://dl.doubtnut.com/l/_Cj9KZYYRa3AI
https://dl.doubtnut.com/l/_D4vW1eyNa3ai


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

ln
⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

r

μ

v2
0 + √v4

0 + r2g2

rg

ln
⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

r

4μ

v2
0 + √v4

0 + r2g2

rg

ln
⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

2r

μ

v2
0 + √v4

0 + r2g2

rg

ln
⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

r

2μ

v2
0 + √v4

0 + r2g2

rg

22. A small ball is rolled with speed  from piont A along a smooth

circular track as shown in �gure. If , then  

u

x = 3R

https://dl.doubtnut.com/l/_D4vW1eyNa3ai
https://dl.doubtnut.com/l/_3PTNneo4CdAl


  

Determine the required speed u so that the ball returns to A, the point of

projection after passing through C, the highest point.

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

√gR
3

2

√gR
1

2

√gR
9

2

https://dl.doubtnut.com/l/_3PTNneo4CdAl
https://dl.doubtnut.com/l/_zSth1XYXZrrB


23. A smooth circular track of mass M is vertically hung by a string down

the ceiling. Two small rings, each of mass , are initially at rest at the top

of the track. They then slide down simultaneously along the track in

opposite directions. Find the position of the rings when the tension in

the string is zero. 

A. 

m

θ = sin−1[ (1 + √1 − )]
1

3

GM

3m

https://dl.doubtnut.com/l/_zSth1XYXZrrB


More than One Option is Correct

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ = cos −1[ (1 + √1 − )]
5

3
3M
2m

θ = cos −1[ (1 + √1 − )]
1

3

3M
2m

θ = cos −1[ (1 + √1 − )]
1

3

5M

3m

24. A particle of mass m, moving in a circle of radius R, has a velocity

 The power delivered to tha particle by the force at 

 is

Watch Video Solution

v = v0(1 − e−γt)

t = 0

1. A particle is moving on a circular path of radius 1 m with 2 m/s. If speed

starts increasing at a rate of , then acceleration of particle is2m/s2

https://dl.doubtnut.com/l/_zSth1XYXZrrB
https://dl.doubtnut.com/l/_aSyw3dPZehw6
https://dl.doubtnut.com/l/_R9ty0yShYsxz


A. distance travelled by the particle is 4m

B. displacement of the particle is 2 sin 2

C. average speed of the particle is 2 m/s

D. average velocity of the particle is zero

Answer: A::B::C

Watch Video Solution

2. During uniform circular motion of a particle

A. distance-time graph is a straight line

B. distance-time graph is a parabola

C. displacement-time graph is a straight line

D. displacement-time graph is a parabola

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_R9ty0yShYsxz
https://dl.doubtnut.com/l/_46hCPeJkeRF1


3. A small spherical ball is suspended through a string of length  . The

whole arrangement is placed in a vehicle which is moving with velocity  .

Now, suddenly the vehicle stops and ball starts moving along a circular

path. If tension in the string at the highest point is twice the weight of

the ball then (assume that the ball completes the vertical circle)

A. 

B. 

C. velocity of the ball at higest point is 

D. velocity of the ball at the highest point is 

Answer: B::D

Watch Video Solution

l

v

v = √5gl

v = √7gl

√gl

√3gl

4. In the system shown in the �gure the mass  moves in a circular arc of

angular amplitude . Mass  is stationary. Then :  

m

60∘ 4m

https://dl.doubtnut.com/l/_46hCPeJkeRF1
https://dl.doubtnut.com/l/_XixRC1VnsowM
https://dl.doubtnut.com/l/_w7gcEL30EplV


.

A. the minimum value of coe�cient of friction between the mass 4m

and the surface of the table is 0.50

B. the work done by gravitational force on the block  is positive

when it moves from A to B

C. the power delivered by the tension when m moves from A to B is

zero

D. the kinetic energy of m in position B equals the work done by

gravitational fore on the block when it moves from position A to B

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

Watch Video Solution

m

https://dl.doubtnut.com/l/_w7gcEL30EplV


5. A small block of mass  is released from rest from position A inside a

smooth hemispherical bowl of radius R as shown in �gure Choose the

wrong option. 

A. Acceleration of block is constant throughout

B. Acceleration of block is g at A

C. Acceleration of block is 3g at B

D. Acceleration of block is 2g at B

Answer: A::C

Watch Video Solution

m

https://dl.doubtnut.com/l/_fiSqt0l3NDC8


6. A curved road is banked for speed . When a car moves along the road

with a constant speed , the force the friction between the road and the

tyres is F. Which of the following statements(s) is (are) correct ?

A. If 

B. If  acts outwards

C. If  acts inwards

D. If 

Answer: B::C::D

Watch Video Solution

v0

v

v = 0, F = 0

v = < v0, F

v > v0, F

v = v0, F = 0

7. A block of mass  is moving in a circle of radius R with speed  inside a

smooth cone as shown in �gure. Choose the wrong options 

m v

https://dl.doubtnut.com/l/_fiSqt0l3NDC8
https://dl.doubtnut.com/l/_SUYW4yqNnUCB
https://dl.doubtnut.com/l/_xfD9vlO2Bqy7


A. (a) N=0 if 

B. (b) 

C. (c) Block is in equilibrium

D. (d) Block is accelerated

Answer: A::C

Watch Video Solution

v = √Rg tan θ

N sin θ =
mv2

R

https://dl.doubtnut.com/l/_xfD9vlO2Bqy7


8. A stone is tied to a string and swings with uniform motion in a

horizontal circle. The string breaks and at a time t, the stone is displaced

 metres. (The positive z-axis is vertically up) Select the

correct alternative.

A. the time t is 1 s

B. the time t is 0.5 s

C. the speed of the stone while in circular motion is 5 m/s

D. the speed of the stone while in circular motion is 

Answer: A::C

Watch Video Solution

Δr = 3 î + 4ĵ − 5k̂

5√2m/s

9. In the �gure, the block on the smooth table is set into motion in a

circular orbit of radius r around the centre hole. The hanging mass is

identicalm to the mass on the table and remains in equilibrium. Neglect

friction. The string connecting the two blocks is massless and

https://dl.doubtnut.com/l/_AsQBKokYJpaK
https://dl.doubtnut.com/l/_XnBfv0NGaNJI


inextensible. Select the correct alternatives. 

A. The angular speed  of the block in its circular motion is 

B. Kinetic energy as function of r is given by 

C. Angular momentum about the hole is conserved

D. The block on table is in equilibrium

Answer: A::B::C

Watch Video Solution

ω √
g

r

mgr

2

https://dl.doubtnut.com/l/_XnBfv0NGaNJI


10. Acceleration of a particle in x-y plane varies with time as

 At time  velocity of particle is  along

positive x direction and particle starts from origin. Find velocity and

coordinates of particle at 

A. acceleration of particle is 

B. tangential acceleration of particle is 

C. radial acceleration of particle is 

D. radius of curvature to the path is 

Answer: B::C::D

Watch Video Solution

a = (2tî + 3t2 ĵ)m/s2 t = 0, 2m/s

t = 1s.

8m/s2

m/s26

√5

m/s22

√5

m
5√5

2

11. For a car taking a turn on a horizontal surface, let  and  be the

normal reactions of the road on the inner and outer wheels respectively

A. 

N1 N2

N1 > N2

https://dl.doubtnut.com/l/_QU8bGNgCwCon
https://dl.doubtnut.com/l/_TVlmenBynr7i


B. 

C. 

D. the maximum value of v to avoid overturning is 

Answer: B::D

Watch Video Solution

N2 > N1

N1 = N2

√
arg

h

12. A small spehre of mass  is connected by a stirng to a nail at  and

moves in a circle of radius  on the smooth plane inclined at an angle 

with the horizontal. If the sphere has a velocity  at the top position A.

Mark the correct options.

1)the tension in the string as the sphere passes the 90∘ position B is

equal to m( u^2/l − 2gsinθ ) 

2)the tension in the string at the bottom most position C is equal to 

m( u^2/l + 5gsinθ )  

3)the tension in the string as the sphere passes the 90∘ position B is

equal to m( u^2/l + 2gsinθ ) 

m O

r θ

u

https://dl.doubtnut.com/l/_TVlmenBynr7i
https://dl.doubtnut.com/l/_zj7lqFZv06K0


4)the tension in the string at the bottom most position C is equal to 

m( u^2/l − 5gsinθ )  

A. the tension in the string as the sphere passes the  position B is

equal to 

B. the tension in the string at the bottom most position C is equal to

C. the tension in the string as the sphere passes the  position B is

equal to 

D. the tension in the string at the bottom most position C is equal to

90∘

m( − 2g sin θ)
u2

l

m( + 5g sin θ)
u2

l

90∘

m( + 2g sin θ)
u2

l

m( − 5g sin θ)
u2

l

https://dl.doubtnut.com/l/_zj7lqFZv06K0


Answer: B::C

Watch Video Solution

13. A particle of mass 'm' is moving in horizontal circle inside a smooth

inverted �xed vertical cone above height 'h' from apex. Angle of cone is ,

then 

A. Normal force on particle by surface of cone is 

B. Normal force on particle by surface of cone is 

θ

mg cos θ

mg cos ecθ

https://dl.doubtnut.com/l/_zj7lqFZv06K0
https://dl.doubtnut.com/l/_y7rRMaFjU4LY


Comprehension

C. Time period of revolution of particle increases, if  increase keeping

 constant

D. Time period of revlution increases, if  increases keeping  �xed.

Answer: B::C::D

Watch Video Solution

θ

h

h θ

1. A particle is moving in a circle of radius R with constant speed. The time

period of the particle is T. In a time   

Average speed of the particle is ……

A. 

B. 

C. 

D. 

t =
T

6

πR

6T

2πR

3T

2πR
T

R

T

https://dl.doubtnut.com/l/_y7rRMaFjU4LY
https://dl.doubtnut.com/l/_JVtA96We0liJ


Answer: C

Watch Video Solution

2. A particle is moving in a circle of radius R with constant speed. The time

period of the particle is T. In a time   

Average velocity of the particle is…..

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

t =
T

6

3R
T

6R
T

2R
T

4R
T

https://dl.doubtnut.com/l/_JVtA96We0liJ
https://dl.doubtnut.com/l/_JyZtR8aDfuaN


3. A bob of mass 1 kg is suspended from an inextensible string of length 1

m. When the string makes an angle  with vertical, speed of the bob is

4 m/s 

Net acceleration of the bob at this instant is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

60∘

16m/s2

20.4m/s2

18.2m/s2

10.4m/s2

4. A bob of mass 1 kg is suspended from an inextensible string of length 1

m. When the string makes an angle  with vertical, speed of the bob is

4 m/s 

60∘

https://dl.doubtnut.com/l/_JDNmZIn1G0XW
https://dl.doubtnut.com/l/_Hdd2UmLyzorP


Upto what maximum height will the bob rise with respect to the

bottommost point ?

A. 1.6 m

B. 1.8 m

C. 1.3 m

D. 2 m

Answer: C

Watch Video Solution

5. A block is released from height  on a rouch track AB as shown in

�gure. Coe�cient of friction between the block and the surface is 

. Track BC is smooth. From C onwards there is a circular smooth track of

radius R = 50 cm 

( ≠ 0)

μ = 0.5

https://dl.doubtnut.com/l/_Hdd2UmLyzorP
https://dl.doubtnut.com/l/_FwPN1aNvsXMU


  

For what value of  block does not leave contact with any surface ? Given,

A. h=2.5 m

B.  m

C. h = 2.0 m

D.  m

Answer: D

Watch Video Solution

h

tan θ = and g = 10m/s23

4

h ≤ 2.0

h ≤ 1.5

6. A block is released from height  on a rouch track AB as shown in

�gure. Coe�cient of friction between the block and the surface is 

( ≠ 0)

μ = 0.5

https://dl.doubtnut.com/l/_FwPN1aNvsXMU
https://dl.doubtnut.com/l/_XZ0mW9LnXVkB


. Track BC is smooth. From C onwards there is a circular smooth track of

radius R = 50 cm 

  

If the block is placed on the above calculate height, how many times will

the block cross point C ?

A. in�nite number of times

B. 2 times

C. 4 times

D. 3 times

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_XZ0mW9LnXVkB


7. A small ball (of negligible size) is placed over a sphere of same mass

and radius 1 m as shown. All surface are smooth. A slight push is given to

the ball. When the radius vector joining the ball makes an angle of 

with the vertical, speed of sphere is   

Value of  in m/s is 

A. 0.9

B. 1.6

C. 2.4

D. 0.4

Answer: A

W t h Vid S l ti

30∘

v. (g = 10m/s2)

v

https://dl.doubtnut.com/l/_opUXD1OMSfv6


Watch Video Solution

8. A small ball (of negligible size) is placed over a sphere of same mass

and radius 1 m as shown. All surface are smooth. A slight push is given to

the ball. When the radius vector joining the ball makes an angle of 

with the vertical, speed of sphere is   

If mass of ball and sphere be 1 kg each then the normal reaction between

the two at this instant is ?

A. 5.62 N

B. 7.68 N

C. 4.81 N

D. 3.47 N

30∘

v. (g = 10m/s2)

https://dl.doubtnut.com/l/_opUXD1OMSfv6
https://dl.doubtnut.com/l/_VTXivuRlsKjJ


Answer: D

Watch Video Solution

9. A small block of mass m projected horizontally from the top of the

smooth and �xed hemisphere of radius r with speed  as shown. For

values of  it does not slide on the hemisphere.  i.e.,

leaves the surface at the top itself. 

  

For , it lands at point P on ground. Find OP.

A. 

u

u ≥ u0(u0 = √gr) l

u = 2u0

√2r

https://dl.doubtnut.com/l/_VTXivuRlsKjJ
https://dl.doubtnut.com/l/_n2A14uLIBu3T


B. 

C. 

D. 

Answer: D

Watch Video Solution

2r

4r

2√2r

10. A small block of mass m projected horizontally from the top of the

smooth and �xed hemisphere of radius r with speed  as shown. For

values of  it does not slide on the hemisphere.  i.e.,

leaves the surface at the top itself. 

u

u ≥ u0(u0 = √gr) l

https://dl.doubtnut.com/l/_n2A14uLIBu3T
https://dl.doubtnut.com/l/_eERtLnPXOaRD


  

For , Find the height from the ground at which it leaves the

hemisphere

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

u = u0 /3

19r

9

19r

27

10r

9

10r

27

https://dl.doubtnut.com/l/_eERtLnPXOaRD
https://dl.doubtnut.com/l/_wOYFp4TgxNgV


11. A small block of mass m projected horizontally from the top of the

smooth and �xed hemisphere of radius r with speed  as shown. For

values of  it does not slide on the hemisphere.  i.e.,

leaves the surface at the top itself. 

  

In the above problem �nd its net acceleration at the instant it levels the

hemisphere.

A. zero

B. g/2

C. g

D. g/3

u

u ≥ u0(u0 = √gr) l

https://dl.doubtnut.com/l/_wOYFp4TgxNgV


Answer: C

Watch Video Solution

12. A particle of mass  is attached to one end of a light inextensible

string and the other end of the string is �xed in vertical plane as shown.

Particle is given a horizontal velocity   

m

u = √ gl
5

2

https://dl.doubtnut.com/l/_wOYFp4TgxNgV
https://dl.doubtnut.com/l/_s5dMZKgSIulj


  

The maximum angle made by the string with downward vertical is

A. 

B. 

C. 

D. 

Answer: D

cos − 1( )
1

4

sin− 1( )
1

4

+ cos − 1( )
π

2

1

4

π − cos − 1( )
1

4

https://dl.doubtnut.com/l/_s5dMZKgSIulj


Watch Video Solution

13. A particle of mass  is attached to one end of a light inextensible

string and the other end of the string is �xed in vertical plane as shown.

Particle is given a horizontal velocity   

  

The maximum angle made by the string with downward vertical is

m

u = √ gl
5

2

https://dl.doubtnut.com/l/_s5dMZKgSIulj
https://dl.doubtnut.com/l/_TwmLwZYC3zFp


Matrix Matching

A. (1)mg

B. (2)2 mg

C. (3)4 mg

D. (4)6 mg

Answer: B

Watch Video Solution

1. A particle is rotating in a cirlce of radius 1 m with constant speed 4 m/s.

In time 1s, match the following (in  unit)  

Watch Video Solution

SI

Table-1 Table-2

(A) Displacement (P) 8 sin 2

(B) Distance (Q) 4

(C) Average velocity (R) 2 sin 2

(D) Average acceleration (S) 4 sin 2

https://dl.doubtnut.com/l/_TwmLwZYC3zFp
https://dl.doubtnut.com/l/_mlShjBEmbCBF


2. A particle is suspended from a string of length R. It is given a velocity

 at the bottom  

  

Match the following 

Watch Video Solution

u = 3√gR

Table-1 Table-2

(A) Velocity at B (P) 7 mg

(B) Velocity at C (Q) √5gR

(C) Tension in string at B (R) √7gR

(D) Tension in string at C (S) 5 mg

(T) None

https://dl.doubtnut.com/l/_buvanGnzxGu0


3. A pendulum is released from point A as shown in �gure. At some

instant net force one the bob is making an angle  with the string. Then

Match the following 

  

Watch Video Solution

θ

Table-1 Table-2

(A) For θ = 30∘ (P) Particle may be moving along BA

(B) For θ = 120∘ (Q) Particle may be moving along CB

(C) For θ = 90∘ (R) Particle may be at A

(D) For θ = 0∘ (S) Particle is at B

(T) None

https://dl.doubtnut.com/l/_lUox4yPKhc8A


4. In all the four situations depicted in Table-1, a ball of mass  is

connected to a string. In each case, �nd the tension in the string and

match the appropriate entries is Table-2 

Watch Video Solution

m

https://dl.doubtnut.com/l/_SrhAL24KlKCR


5. Three balls each of mass 1 kg are attached with three strings each of

length 1 m as shown in �gure. They are rotated in a horizontal circle with

angular velocity  about point O. Match the following

columns. 

Watch Video Solution

ω = 4rad s − 1

6. Each situation in Table-1 gives graph of a particle moving in circular

path. The variables  and t represent angular speed (at any time t),

angular displacement (in time t) and time respectively. Table-2 gives

certain resulting interpretation. Match the graphs in Table-1 with

statements in Table-2. 

ω, θ

https://dl.doubtnut.com/l/_yieN6BtV6WN6
https://dl.doubtnut.com/l/_zUU1FJAmUnBw


  

0

Watch Video Solution

https://dl.doubtnut.com/l/_zUU1FJAmUnBw


Integer

7. A particle is moving with speed  on the circumference of a circle

of radius R. Match the quantities given in Table-1 with corresponding

results in Table-2 

Watch Video Solution

v = 2t2

Table-1

(A) Magnitude to tangential acceleration of particle

(B) Magnitude of centripetal acceleration of particle

(C) Magnitude of angular speed of particle with respect to centre of circle

(D) Angle between the total acceleration and centripetal acceleration of p

1. The bob of a 0.2 m pendulum describs an arc of circle in a vertical plane.

If the tension in the cord is  times the weight of the bob when the

cord makes an angle  with the vertical, the acceleration of the bob in

that position is . Find value of .

A. 1

√3

30∘

g/n n

https://dl.doubtnut.com/l/_zUU1FJAmUnBw
https://dl.doubtnut.com/l/_0V2p0D451Vz2
https://dl.doubtnut.com/l/_Nle5QTM1jC8t


B. 2

C. 3

D. 5

Answer: 1

Watch Video Solution

2. A particle moves in a circle of radius 1 cm at a speed given ,

where  is cm/s and t is in seconds. Total acceleration of the particle at

 second is . Find value of .

Watch Video Solution

v = 2t

v

t = 1 2√ncm/s2 n

3. A small coin of mass 5 g is placed at a distance 5 cm from centre on a

�at horizontal turn table. The turn table is observed to make 3

revolutions in . The frictional force on the coin is .

Find value of .

√10s (n × 10− 3)N

n

https://dl.doubtnut.com/l/_Nle5QTM1jC8t
https://dl.doubtnut.com/l/_VYhBraQ9MfWx
https://dl.doubtnut.com/l/_WvDnvrz9P60H


Watch Video Solution

4. As shown in the �gure, a small is released from a certain height 

which has to perform circular motion on a vertical smooth track of radius

4 m. the track is absent between point A and B. Calculate the height (in

m) from where the ball has to be released so that it will reach at highest

point B of the circular track 

Watch Video Solution

h

5. A rod has length  and mass per unit length linearly increases from 

to  as shown in �gure. Rod rotates with constant angular velocity  in

' l' λ

2λ ω

https://dl.doubtnut.com/l/_WvDnvrz9P60H
https://dl.doubtnut.com/l/_oKDooT0P6Cm5
https://dl.doubtnut.com/l/_ezHi9O8rBMOm


a gravity free space. Find the tension (in Newton) in the rod at its middle

point. (take )  

Watch Video Solution

ωl = 2m/sec and λ = 3kg/m

6. A massive horizontal platform is moving horizontally with a constant

acceleration of  as shown in the �gure. A particle P of mass 

 kg is kept at rest on a smooth surface as shown in the �gure. The

particle is hinged at O with the help of a massless rod OP of length 0.9 m.

Hinge O is �xed on the platform and the rod can freely rotate about O.

Now the particle P is imparted a velocity in the opposite direction of the

platform's acceleration such that it is just able to complete the circular

10m/s2

m = 1

https://dl.doubtnut.com/l/_ezHi9O8rBMOm
https://dl.doubtnut.com/l/_TX4xkzdQ3XDg


motion about point O. Then the maximum tension (in N) appearing in the

rod during the motion is 10 n. Find the value of  

Watch Video Solution

n

7. A mass  lies on a �xed smooth cylinder. An ideal chord attached to 

 passes over the cylinder and is conneced to . The system is

released at . Acceleration of  just after releasing the system is 

. Find the value of .  

m1

m1 m2

θ = 30∘ m1

m/s25

n
n

https://dl.doubtnut.com/l/_TX4xkzdQ3XDg
https://dl.doubtnut.com/l/_ewV3r2w8lT8v


Check point

Watch Video Solution

1. If a �ywheel makes , then its angular speed will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

120  rev/min

2πrad s − 1

4π2rad s − 1

πrad s − 1

4πrad s − 1

2. The ratio of angular speeds of minute hand and hour hand of a watch

is

https://dl.doubtnut.com/l/_ewV3r2w8lT8v
https://dl.doubtnut.com/l/_X6MM00N8D8Hn
https://dl.doubtnut.com/l/_z0gDR70FJdwk


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 12

6: 1

12: 1

1: 6

3. The wheel of a toy car rotates about a �xed axes. It slows down from

400 rps to 200 rps in 2 s. Then, its angular retardation in  is (rps =

revolutions per second)

A. 

B. 

C. 

D. None of these

rad s − 2

200π

100π

400π

https://dl.doubtnut.com/l/_z0gDR70FJdwk
https://dl.doubtnut.com/l/_H36cic1XaSWF


Answer: A

Watch Video Solution

4. A rotating wheel changes angular speed from 1800 rpm to 3000 rpm in

20 s. What is the angular acceleration assuming to be uniform?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

60π  rad s − 2

90π  rad s − 2

2π  rad s − 2

40π  rad s − 2

5. A wheel is rotating at 900 rpm about its axis. When the power is cut o�,

it comes to rest in 1 min. The angular retardation (in rad ) iss− 2

https://dl.doubtnut.com/l/_H36cic1XaSWF
https://dl.doubtnut.com/l/_GH5zK1fHT8Si
https://dl.doubtnut.com/l/_FMGP99SXsf9Q


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

2

π

4

π

6

π

8

6. 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 o�.

Assuming constant angular deceleration, calculate the number of

revolution made by it before coming to rest.

A. 

B. 40

C. 

D. 

12.5

32.6

15.6

https://dl.doubtnut.com/l/_FMGP99SXsf9Q
https://dl.doubtnut.com/l/_gX4G5G3wQOVg


Answer: A

Watch Video Solution

7. In case of a uniform circular motion, velocity and acceleration are

A. perpendicular

B. in same direction

C. in opposite direction

D. not related to each other

Answer: A

Watch Video Solution

8. A particle moves with constant speed v along a circular path of radius r

and completes the circle in time T. The acceleration of the particle is

https://dl.doubtnut.com/l/_gX4G5G3wQOVg
https://dl.doubtnut.com/l/_8op4Ed3mjrOq
https://dl.doubtnut.com/l/_4CquxXNUtzso


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2πv

T

2πr

T

2πr2

T

2πv2

T

9. A body is moving in a circular path with acceleration a. If its speed gets

doubled, �nd the ratio of centripetal acceleration after and before the

speed is changed

A. 

B. 

C. 

D. 

1: 4

1: 2

2: 1

4: 1

https://dl.doubtnut.com/l/_4CquxXNUtzso
https://dl.doubtnut.com/l/_HhPPzXh7A4SO


Answer: D

Watch Video Solution

10. The circular orbit of two satellites have radii  and  respectively 

. If angular velosities of satellites are same, then their

centripetal accelerations are related as

A. 

B. 

C. 

D. Data insu�cient

Answer: C

Watch Video Solution

r1 r2

(r1 < r2)

a1 > a2

a1 = a2

a1 < a2

https://dl.doubtnut.com/l/_HhPPzXh7A4SO
https://dl.doubtnut.com/l/_y6KynMXzqdiD


11. A particle is moving on a circular track of radius 30 cm with a constant

speed of . Its acceleration is

A. zero

B. 120

C. 

D. 36

Answer: B

Watch Video Solution

6ms− 1

ms− 2

1.2ms− 2

ms− 2

12. A particle moves along a circle of radius  m with constant

tangential acceleration. If the velocity of the particle is 80 m/s at the end

of the second revolution after motion has begun, the tangential

acceleration is : -

A. 

( )
20

π

1.6

https://dl.doubtnut.com/l/_ThxKfPCWKTdw
https://dl.doubtnut.com/l/_lw7hQBVGy2gr


B. 4

C. 

D. 

Answer: D

Watch Video Solution

15.6

31.2

13. If  and  represent radial and tangential accelerations, the motion

of a particle will be uniformly circular if

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

ar at

af = 0, at = 0

af = 0, at ≠ 0

af ≠ 0, at ≠ 0

https://dl.doubtnut.com/l/_lw7hQBVGy2gr
https://dl.doubtnut.com/l/_a3tD9dtmGUYH


14. A car has linear velocity v on a circular road of radius r. IF r it incrasing

its speed at the rate of a , then the resultant acceleration will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ms− 2

√ + r2v2

a2

√ + a
v2

r

√ + a2v4

r2

( + a)
v2

r

15. A point starts from rest and moves along a circular path with a

constant tangential acceleration. After one rotation, the ratio of its radial

acceleration to its tangential acceleration will be equal to

A. 1

https://dl.doubtnut.com/l/_a3tD9dtmGUYH
https://dl.doubtnut.com/l/_0a6cHebWmQvQ
https://dl.doubtnut.com/l/_PqT7M1G05crJ


B. 

C. 

D. 

Answer: D

Watch Video Solution

2π

π
1

2

4π

16. A particle is moving on a circular path of 10 m radius. At any instant of

time, its speed is  and the speed is increasing at a rate of 

The magnitude of net acceleration at this instant is

A. 

B. 

C. 

D. 

Answer: A

5ms− 1 2ms− 2

3.2ms− 2

2ms− 2

1.2ms− 2

4.3ms− 2

https://dl.doubtnut.com/l/_PqT7M1G05crJ
https://dl.doubtnut.com/l/_4TfsWcd1e1Wf


Watch Video Solution

17. A body is moving on a circle of radius 80 m with a speed 20 m/s which

is decreasing at the rate 5  at an instant. The angle made by its

acceleration with its velocity is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ms− 2

1.25m

12.5m

25m

2.5m

18. A particle moves in a circular path of radius R with an angualr velocity

, where a and b are positive constants and t is time. The

magnitude of the acceleration of the particle after time  is

ω = a − bt

2a

b

https://dl.doubtnut.com/l/_4TfsWcd1e1Wf
https://dl.doubtnut.com/l/_6dHiDtw6QS5n
https://dl.doubtnut.com/l/_TBAVJe434BeO


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a

R

a2R

R(a2 + b)

R√a4 + b2

19. a particle moves on a circular path of radius 8 m. distance traveled by

the particle in time t is given by the equation . Find its speed

when tangential and normal accelerations have equal magnitude.

A. 

B. 

C. 

D. 

s = t32

3

1: 1

1: 2

2: 1

3: 1

https://dl.doubtnut.com/l/_TBAVJe434BeO
https://dl.doubtnut.com/l/_8SzOkLky9YSE


Answer: B

Watch Video Solution

20. A body is moving on a circle of radius 80 m with a speed 20 m/s which

is decreasing at the rate 5  at an instant. The angle made by its

acceleration with its velocity is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ms− 2

45∘

90∘

135∘

0∘

https://dl.doubtnut.com/l/_8SzOkLky9YSE
https://dl.doubtnut.com/l/_8T012d4KAHcc


21. A particle of mass 2 kg is moving along a circular path of radius 1 m. If

its angular speed is , the centripetal force on it is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2π  rad s − 1

4πN

8πN

4π4N

8π2N

22. Two particles of equal masses are revolving in circular paths of radii 

and  respectively with the same speed. The ratio of their centripetal

force is

A. 

B. 

r1

r2

r2

r1

√
r2

r1

https://dl.doubtnut.com/l/_PsjO5NqNOTCE
https://dl.doubtnut.com/l/_SRcYC2zRWSio


C. 

D. 

Answer: A

Watch Video Solution

( )
2

r1

r2

( )
2

r2

r1

23. A paticle of mass  is executing uniform circular motion on a path of

radius . If  is the magnitude of its linear momentum, then the radial

force acting on the particle is

A. pmr

B. 

C. 

D. 

Answer: D

Watch Video Solution

m

r p

rm

p

mp2

r

p2

rm

https://dl.doubtnut.com/l/_SRcYC2zRWSio
https://dl.doubtnut.com/l/_sNvy1kL8gida


24. A stone of mass of 16 kg is attached to a string 144 m long and is

whirled in a horizontal circle. The maximum tension the string can

withstand is 16 Newton . The maximum velocity of revolution that can be

given to the stone without breaking it, will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

20ms− 1

16ms− 1

14ms− 1

12ms− 1

25. It mass, speed and radius of the circle of a particle moving uniformly

in a circular path are all increased by  , the necessary foce required50 %

https://dl.doubtnut.com/l/_sNvy1kL8gida
https://dl.doubtnut.com/l/_cd8c0LjS0QrJ
https://dl.doubtnut.com/l/_I1ZDHWXOWyhw


to maintain the body moving in the circular path will have to be increased

by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

225 %

125 %

150 %

100 %

26. A string of length  m cannot bear a tension more than 100 N. It is

lied to a body of mass 100 g and rotated in a horizontal circle. The

maximum angular velocity can be

A. 

B. 

C. 

0.1

100rad s − 1

1000rad s − 1

10000s− 1

https://dl.doubtnut.com/l/_I1ZDHWXOWyhw
https://dl.doubtnut.com/l/_7rQvZA5Koo9Y


D. 

Answer: A

Watch Video Solution

0.1rad s − 1

27. A mass 2 kg is whirled in a horizontal circle by means of a string at an

initial speed of 5 revolutions per minute . Keeping the radius constant

the tension in the string is doubled. The new speed is nearly

A. rpm

B. 10 rpm

C. rpm

D. rpm

Answer: D

Watch Video Solution

5

√2

10√2

5√2

https://dl.doubtnut.com/l/_7rQvZA5Koo9Y
https://dl.doubtnut.com/l/_2kRpHyrG1BEs
https://dl.doubtnut.com/l/_cFuWs7t4pmCc


28. A mass of 100 gm is tied to one end of a string 2 m long. The body is

revolving in a horizontal circle making a maximum of 200 revolutions per

min. The other end of the string is �xed at the centre of the circle of

revolution. The maximum tension that the string can bear is

(approximately)

A.  N

B.  N

C.  N

D.  N

Answer: D

Watch Video Solution

8.76

8.94

89.42

87.64

29. A car is taking turn on a circular path of radius R. If the coe�cient of

friction between the tyres and road is , the maximum velocity for no

slipping is

μ

https://dl.doubtnut.com/l/_cFuWs7t4pmCc
https://dl.doubtnut.com/l/_kXswaIRiALTB


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

μRg

2μRg

(μRg)1 / 2

(2μRg)1 / 2

30. A car is moving in a circular horizontal track of radius 10 m with a

constant speed of 10 m/s. A plumb bob is suspended from the roof of the

car by a light rigid rod. The angle made by the rod with the vertical is

A. zero

B. 

C. 

D. 

(g = 10m/s2)

30∘

45∘

60∘

https://dl.doubtnut.com/l/_kXswaIRiALTB
https://dl.doubtnut.com/l/_n3nUg1yth9CM


Answer: C

Watch Video Solution

31. The radius of the curved road on a national highway is . The width of

the road is . The outer edge of the road is raised by  with respect to the

inner edge so that a car with velocity  can pass safe over it. The value of

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

R

b h

v

h

v2b

Rg

v

Rgb

v2R

bg

v2b

R

https://dl.doubtnut.com/l/_n3nUg1yth9CM
https://dl.doubtnut.com/l/_0mpLxA5x9XjP


32. A motor cyclist moving with a velocity of 72 km/hour on a �at road

takes a turn on the road at a point where the radius of curvature of the

road is 20 meters . The acceleration due to gravity is . In order

to avoid skidding, he must not bend with respect to the vertical plane by

an angle greater than

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10m/sec2

θ = tan− 1(6)

θ = tan− 1(2)

θ = tan− 1(25.92)

θ = tan− 1(4)

33. A car of mass  negotiates a banked curve of radius  on a

frictionless road. If the banking angle is  the speed of the car is:

1000kg 90m

45∘

https://dl.doubtnut.com/l/_Q9FTBqTOTsxF
https://dl.doubtnut.com/l/_NKnLcAzvSDx8


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

20ms− 1

30ms− 1

5ms− 1

10ms− 1

34. Keeping the angle of banking, if the radius of curvature is made four

times, the percentage increase in the maximum speed with which a

vehicle can travel on a circular road is

A. 

B. 

C. 

D. 

25 %

50 %

75 %

100 %

https://dl.doubtnut.com/l/_NKnLcAzvSDx8
https://dl.doubtnut.com/l/_njCadfUOX8we


Answer: D

Watch Video Solution

35. A person wants to drive on the vertical surface of a large cylindrical

wooden 'well' commonly known as 'death well' in a circus. The radius of

the well is R and the coe�cient of friction between the tyres of the

motorcycle and the wall of the well is u. The minimum speed the motor

cyclist must have in order to prevent slipping should be -

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
Rg

(μ)s

√
μs

Rg

√
μsg

R

√
R

μsg

https://dl.doubtnut.com/l/_njCadfUOX8we
https://dl.doubtnut.com/l/_A9qEYKP6sF7N
https://dl.doubtnut.com/l/_vf4u2R2BGL5A


36. A motercyclist wants to drive on the vertical surface of wooden 'well'

of radius 5 m, with a minimum speed of . The minimum value of

coe�cient of friction between the tyres and the well must be (take, g = 10

)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5√5ms− 1

ms− 2

0.10

0.20

0.30

0.40

37. A block of mass m at the end of a string is whirled round in a vertical

circle of radius R. The critical speed of the block at top of its swing below

which the string would slacken before the block reaches the bottom is?

https://dl.doubtnut.com/l/_vf4u2R2BGL5A
https://dl.doubtnut.com/l/_ixNKum2S5rNJ


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

√5Rg

√3Rg

√2Rg

√Rg

38. A stone of mass of 1 kg is tied to the end of a string 1 m long. It is

whirled in a vertical circle. The velocity of the stone at the bottom of the

circle is just su�cient to take it to the top of circle without slackening of

the string. What is the tension in the string at the top of the circle? (Take,

g =10 )

A. zero

B. 1 N

C. 

ms− 2

√10N

https://dl.doubtnut.com/l/_ixNKum2S5rNJ
https://dl.doubtnut.com/l/_61ePhbtTgO3E


D. 10 N

Answer: A

Watch Video Solution

39. A stone is attached to one end of a string and rotated in verticle cricle

.If string breaks at the position of maximum tension, will break at 

A. A

B. B

https://dl.doubtnut.com/l/_61ePhbtTgO3E
https://dl.doubtnut.com/l/_1NXkUdi99KM4


C. C

D. D

Answer: A

Watch Video Solution

40. A particle is moving in a vertical circle with constant speed. The

tansions in the string when passing through two positions at angles 

and  from vertical (lowest position) are  and  respectively. Then

A. 

B. 

C. 

D. Data insu�cient

Answer: C

Watch Video Solution

30∘

60∘ T1 T2

T1 = T2

T2 > T1

T1 > T2

https://dl.doubtnut.com/l/_1NXkUdi99KM4
https://dl.doubtnut.com/l/_eHb4wWiC82Tu


41. A particle of mass m is being circulated on a vertical circle of radius r.

If the speed of particle at the highest point be v, then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

mg =
mv2

r

mg >
mv2

r

mg ≤
mv2

r

mg ≥
mv2

r

42. An isolated charge  of mass m is suspended freely by a thread of

length l. Another charge  is brought near it . When  is in

q1

q2 (r > > l) q1

https://dl.doubtnut.com/l/_eHb4wWiC82Tu
https://dl.doubtnut.com/l/_olCWfQ3yagfr
https://dl.doubtnut.com/l/_Ygk2urNs0kRP


equilibrium tension in thread will be 

A. mg

B. 2 mg

C. 3 mg

D. 6 mg

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Ygk2urNs0kRP
https://dl.doubtnut.com/l/_zD4y6JxonAFi


43. A child is swinging a swing. Minimum and maximum heights fo swing

from the earth's surface are 0.75 m and 2 m respectively. The maximum

velocity of this swing is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5ms− 1

10ms− 1

15ms− 1

20ms− 1

44. A national roadway bridge over a canal is in the form of an arc of a

circle of radius 49 m. What is the maximum speed with which a car can

move without leaving the ground at the highest point? (Take,

)

A. 

g = 9.8ms− 2

19.6ms− 1

https://dl.doubtnut.com/l/_zD4y6JxonAFi
https://dl.doubtnut.com/l/_A8RZMj8XM0Gj


B. 

C. 

D. None of the above

Answer: C

Watch Video Solution

40ms− 1

22ms− 1

45. A frictionless track ABCDE ends in a circular loop of radius R. A body

slides down the track from point A which is at height h = 5cm. Maximum

value of R for a body to complete the loop successfully is 

A. 2 cm

https://dl.doubtnut.com/l/_A8RZMj8XM0Gj
https://dl.doubtnut.com/l/_5NqSLC75NmDe


Taking it together

B. cm

C. cm

D. cm

Answer: A

Watch Video Solution

10

3

15

4

18

3

1. For a particle performing uniform circular motion, choose the incorrect

statement from the following.

A. The particle moves with constant speed

B. The acceleration is always normal to the velosity

C. The particle moves witjh uniform acceleration

D. The particle moves with variable velocity

https://dl.doubtnut.com/l/_5NqSLC75NmDe
https://dl.doubtnut.com/l/_5rbPIwTMOKIE


Answer: C

Watch Video Solution

2. A stone is tied with a string and is rotated in a circle horizontally. When

the string suddenly breaks, the stone will move

A. tangential to the motion

B. away from the centre

C. towords the centre

D. none of these

Answer: A

Watch Video Solution

3. A particle moving along a circular path due to a centripetal force

having constant magnitude is an example of motion with :

https://dl.doubtnut.com/l/_5rbPIwTMOKIE
https://dl.doubtnut.com/l/_2TEpr1kyHUd4
https://dl.doubtnut.com/l/_2mWSjXeNO4l4


A. constant speed and velocity

B. variable speed and variable velocity

C. variable speed and constant velocity

D. constant speed and variable velocity

Answer: D

Watch Video Solution

4. A particle moving on a circular path makes 600 rpm. In how much time

it will complete one revolution?

A. 0.2s

B. 0.1s

C. 0.4s

D. 0.3s

Answer: B

https://dl.doubtnut.com/l/_2mWSjXeNO4l4
https://dl.doubtnut.com/l/_yOTiVuq3yC7o


Watch Video Solution

5. A wheel having moment of interia  about its axis, rotates at 50

rpm about this axis. The angular retardation that can stop the wheel in

one minute is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2kgm− 2

rad s − 2π

36

rad s − 2π

18

rad s − 2π

72

rad s − 2π

9

6. The speed of a particle moving in a circle is increasing. The dot product

of its acceleration and velocity is

https://dl.doubtnut.com/l/_yOTiVuq3yC7o
https://dl.doubtnut.com/l/_swsB0Rmtuufc
https://dl.doubtnut.com/l/_aGBWJCWIP8Hf


A. negative

B. zero

C. positive

D. may be positive or negative

Answer: C

Watch Video Solution

7. A particle 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

https://dl.doubtnut.com/l/_aGBWJCWIP8Hf
https://dl.doubtnut.com/l/_IGuFZphnKYBW


Watch Video Solution

8. An object is moving in a circle of radius 100 m with a constant speed of

 . What is its average speed for one complete revolution

A. Zero

B. 

C. 

D. 

Answer: B

Watch Video Solution

31.4m/s

31.4ms− 1

3.14ms− 1

√2 × 31.4ms− 1

9. A bucket full of water is rotated in a vertical circle of radius R. If the

water does not split out, the speed of the bucket at topmost point will be

A. √Rg

https://dl.doubtnut.com/l/_IGuFZphnKYBW
https://dl.doubtnut.com/l/_TiYxXeApNRMO
https://dl.doubtnut.com/l/_D6sUhGdjqtrm


B. 

C. 

D. 

Answer: A

Watch Video Solution

√5gR

√2Rg

√
R

g

10. A car of mass  moving over a convex bridge of radius  .Find the

normal reaction acting on car when it is at bighest point the bridge.

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

m r

Mg +
Mv2

r

Mv2

r

Mg −
Mv2

r

https://dl.doubtnut.com/l/_D6sUhGdjqtrm
https://dl.doubtnut.com/l/_lVOMIxmOn9bn


11. In , a particle goes from point  to point  , moving in a semicircle

of radius  (see �gure ). The magnitude of the average velocity 

1.0s A B

1.0m

https://dl.doubtnut.com/l/_lVOMIxmOn9bn
https://dl.doubtnut.com/l/_jD3sYyqDGkZr


A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

3.14ms− 1

2ms− 1

1ms− 1

12. A fan makes 2400 rpm. If after it is switched o�, it comes to rest in 10 s,

then �nd the number of times it will rotate before it comes to rest after it

is switched o�.

A. 400

B. 100

C. 200

D. 50

https://dl.doubtnut.com/l/_jD3sYyqDGkZr
https://dl.doubtnut.com/l/_dre5WiQP6rrP


Answer: C

Watch Video Solution

13. The distance between the rails of the track is  m. How much the

outer rail be elecated for curve of km radius, so that a train moving

with speed  can take safe turn on track.

A. 80 mm

B. 75 mm

C. 60 mm

D. 75 mm

Answer: B

Watch Video Solution

1.67

0.5

54kmh− 1

https://dl.doubtnut.com/l/_dre5WiQP6rrP
https://dl.doubtnut.com/l/_PvyMtnEOKaMI


14. A car is moving on a circular path and takes a turn. If  and  be

the reactions on the inner and outer wheels, respectively, then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

R1 R2

R1 = R2

R1 <2

R1 > R2

R1 ≥ R2

15. An unbanked curve has a radius of 60m. The maximum speed at which

a car can make a turn if the coe�cient of static friction is  , is

A. 

B. 

C. 

0.75

2.1ms− 1

14ms− 1

21ms− 1

https://dl.doubtnut.com/l/_tuchaZkHKEPK
https://dl.doubtnut.com/l/_cvS9RLEYMP0l


D. 

Answer: C

Watch Video Solution

7ms− 1

16. A particle is moving in a circle with uniform speed v . In moving from a

point to another diametrically opposite point

A. the momentum change by mv

B. the momentum changes by 2 mv

C. the kinetic energy changes by 

D. the kinetic energy changes by 

Answer: B

Watch Video Solution

( )mv21

2

mv2

https://dl.doubtnut.com/l/_cvS9RLEYMP0l
https://dl.doubtnut.com/l/_WTPV8x0N7pW4


17. A motor cyclist riding at  has turn a corner. Find the least

radius of the curve, he should follow for safe travelling, if the coe�cient

of friction between the tyres and the road is .

A. 10 m

B. 25 m

C. 50 m

D. 100 m

Answer: C

Watch Video Solution

36kmh− 1

0.2

18. A circular curve of a highway is designed for tra�c moving at 72 km/h.

if the radius of the curved path is 100 m, the correct angle of banking of

the road should be given by:

A. tan− 1( )
2

5

https://dl.doubtnut.com/l/_tt060V9wItLA
https://dl.doubtnut.com/l/_qhsoPloa3YLP


B. 

C. 

D. 

Answer: A

Watch Video Solution

tan− 1( )
3

5

tan− 1( )
1

5

tan− 1( )
1

4

19. A particle of mass m is executing uniform circular motion on a path of

radius r. If p is the magnitude of its linear momentum. The radial force

acting on the paritcles is

A. 

B. 

C. 

D. 

Answer: C

L2

mr

L2

mr2

L2

mr3

L

mr2

https://dl.doubtnut.com/l/_qhsoPloa3YLP
https://dl.doubtnut.com/l/_XMoH2tAvPW7N


Watch Video Solution

20. A conical pendulum of length L makes an angle  with the vertical. The

time period will be 

A. 

B. 

C. 

θ

2π√
l cos θ

g

2π√
L

g cos θ

2π√
L tan θ

γ

https://dl.doubtnut.com/l/_XMoH2tAvPW7N
https://dl.doubtnut.com/l/_rrestf7TJVyh


D. 

Answer: A

Watch Video Solution

2π√
L

g tan θ

21. A body of mass 1 kg is moving in a vertical circular path of radius 1 m.

The di�erence between the kinetic energies at its highest and lowest

position is

A. 20 J

B. 10 J

C.  J

D.  J

Answer: A

Watch Video Solution

4√5

10(√5 − 1)

https://dl.doubtnut.com/l/_rrestf7TJVyh
https://dl.doubtnut.com/l/_ggWlIJgK2Nsp
https://dl.doubtnut.com/l/_45ua215JmzKg


22. A particle is moving along a circular path of radius 5 m with a uniform

speed . What will be the average acceleration when the particle

completes half revolution?

A. Zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

5ms− 1

10ms− 2

10πms− 2

ms− 210

π

23. Keeping the banking angle same, to increase the maximum speed with

which a vehicle can travel on the curved road by 10%, the radius of

curvature of the road has to be changed from 20 m to

A. 

B. 

86.4km h− 1

43.2km h− 1

https://dl.doubtnut.com/l/_45ua215JmzKg
https://dl.doubtnut.com/l/_YYavvdDsbIQs


C. 

D. 

Answer: C

Watch Video Solution

21.6km h− 1

30.4km h− 1

24. A motor cyclist moving with a velosity of  on a �at road

takes a turn on the road at a point where the radius of curvature of the

road is 20km. The acceleration due to gravity is . IN order to

avoid skidding , he must not bend with respesct to the vertical plane by

an angle greater then

A. 

B. 

C. 

D. 

Answer: A

72kmh− 1

10ms− 2

θ = tan− 1(4)

θ = 45∘

θ = tan− 1(2)

θ = tan− 1(6)

https://dl.doubtnut.com/l/_YYavvdDsbIQs
https://dl.doubtnut.com/l/_mNUv8jbmgcxJ


Watch Video Solution

25. A train has to negotiate a curve of radius 2000 m. By how much

should the outer rail be raised with respect to inner rail for a speed of

. The distance between the rails is 1 m.

A.  cm

B. 9 cm

C.  cm

D.  cm

Answer: C

Watch Video Solution

72kmh− 1

4.4

8.8

3.3

26. A car wheel is rotated to uniform angular acceleration about its axis.

Initially its angular velocity is zero. It rotates through an angle  in theθ1

https://dl.doubtnut.com/l/_mNUv8jbmgcxJ
https://dl.doubtnut.com/l/_Kmd4XIZbdsvJ
https://dl.doubtnut.com/l/_IiA8ebcOKC9S


�rst 2 s. In the next 2 s, it rotates through an additional angle , the

ratio of  is

A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

θ2

θ2

θ1

27. A pendulum bob on a 2 m string is displaced  from the vertical and

then released. What is the speed of the bob as it passes through the

lowest point in its path

A. 

B. 

C. 

60∘

√2ms− 1

√9.8ms− 1

4.43ms− 1

https://dl.doubtnut.com/l/_IiA8ebcOKC9S
https://dl.doubtnut.com/l/_XBvWI4APNtUc


D. 

Answer: C

Watch Video Solution

ms− 11

√2

28. The bob of a 0.2 m pendulum describs an arc of circle in a vertical

plane. If the tension in the cord is  times the weight of the bob when

the cord makes an angle  with the vertical, the acceleration of the bob

in that position is . Find value of .

A. g

B. 

C. 

D. 

Answer: A

Watch Video Solution

√3

30∘

g/n n

g

2

√3g

2

g

4

https://dl.doubtnut.com/l/_XBvWI4APNtUc
https://dl.doubtnut.com/l/_6z1LMwqwvTZl


29. In a typical projectile motion, tangential acceleration at the topmost

point P of the trajectory is 

A. g

B. 

C. 0

D. None of these

Answer: C

Watch Video Solution

g cos θ

https://dl.doubtnut.com/l/_gZNCdCpRW4GA
https://dl.doubtnut.com/l/_teE2TRwxqILF


30. A car runs around a curve of radius 10m at a constant speed of

. Consider the time interval for which car covers a curve of 

are:-

A. resultant change in velocity of jeep is 

B. instantaneous acceleration of jeep is 

C. average acceleration of of jeep is approximately 

D. All are correct

Answer: D

Watch Video Solution

10ms− 1 120∘

60ms− 1

12ms− 2

11.5ms− 2

31. A coin placed on a rotating turntable just slips if it is placed at a

distance of 4 cm from the centre. If the angular velocity of the turntable

is doubled, it will just slip at a distance of

A. 27 cm

https://dl.doubtnut.com/l/_teE2TRwxqILF
https://dl.doubtnut.com/l/_G0jbLxr5bKYG


B. 9 cm

C. 3 cm

D. 1 cm

Answer: D

Watch Video Solution

32. As shown in the �gure, a disc of mass  is rolling without slipping a

angular velocity . When it crosses point  disc will be in  

A. zero

B. 

m

ω B :

Rω sin( )
θ

2

https://dl.doubtnut.com/l/_G0jbLxr5bKYG
https://dl.doubtnut.com/l/_53ppSxGW8RuQ


C. 

D. 

Answer: C

Watch Video Solution

2Rω sin( )
θ

2

√3Rω sin( )
θ

2

33. If the linear momentum of a body is increased by 50%, then the kinetic

energy of that increases by :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2.5ms− 2, 7.5ms− 2

7.5ms− 2, 22.5ms− 2

5ms− 2, 45ms− 2

2.5ms− 2, 22.5ms− 2

https://dl.doubtnut.com/l/_53ppSxGW8RuQ
https://dl.doubtnut.com/l/_NoZbxUKD1H6E
https://dl.doubtnut.com/l/_kf6acELlQFbX


34. An automobile enters a turn whose radius is R. The road is banked at

angle . Fricton is negligible between wheels of the automobile and road,

Mass of automobile is  and speed is . Select the correct alternative.

A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

θ

m v

√
rg

2

√rg

2

√rg

35. A mass is attached to the end of a string of length l which is tied to a

�xed point O. The mass is released from the initial horizontal position of

the string. Below the point O at what minimum distance a peg P should

be �xed so that the mass turns about P and can describe a complete

circle in the vertical plane?

https://dl.doubtnut.com/l/_kf6acELlQFbX
https://dl.doubtnut.com/l/_jil4uGeG47fq


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( )l
3

5

( )l
2

5

l

3

2l
3

36. A stone is rotated in a vertical circle. Speed at bottommost point is

, where R is the radius of circle. The ratio of tension at the top and

the bottom is

A. 

B. 

C. 

D. 

√8gR

1: 2

1: 3

2: 3

1: 4

https://dl.doubtnut.com/l/_jil4uGeG47fq
https://dl.doubtnut.com/l/_ktIXR4xpn1gs


Answer: B

Watch Video Solution

37. The string of a pendulum is horizontal. The mass of the bob is m. Now

the string is released. The tension in the string in the lowest position is -

A. mg

B. 2 mg

C. 3 mg

D. 4 mg

Answer: C

Watch Video Solution

38. A body is moving in a vertical circle of radius r such that the string is

just taut at its highest point. The speed of the particle when the string is

https://dl.doubtnut.com/l/_ktIXR4xpn1gs
https://dl.doubtnut.com/l/_S2XeuDriEdGH
https://dl.doubtnut.com/l/_hZOysal4GMze


horizontal is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√gr

√2gR

√3gr

√4gR

39. A small ball is pushed from a height h along a smooth hemispherical

bowl of radius R. With what speed should the ball be pushed so that it

just reaches the top of the opposite end of the bowl?

A. 

B. 

C. 

√2gh

√2g(R + h)

√2g(R − h)

https://dl.doubtnut.com/l/_hZOysal4GMze
https://dl.doubtnut.com/l/_DFReYKd95MPu


D. None of these

Answer: C

Watch Video Solution

40. A 50 kg girl is swinging on a swing from rest. Then, the power

delivered when moving with a velocity of  upwards in a direction

making an angle  with the vertical is

A. 490

B. 490 W

C. 

D. 245 W

Answer: C

Watch Video Solution

2ms− 1

60∘

√3W

490√2W

https://dl.doubtnut.com/l/_DFReYKd95MPu
https://dl.doubtnut.com/l/_mHmYlnuXsZqd
https://dl.doubtnut.com/l/_KMQpygI1S7as


41. A simple pendulum of length l has a maximum angular displacement .

The maximum kinetic energy of the bob of mass m will be

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

θ

mgl(1 − cos θ)

mgl cos θ

mgl sin θ

42. Toy cart tied to the end of an unstretched string of length a, when

revolved moves in a horizontal circle of radius 2a with a time period T.

Now the toy cart is speeded up until it moves in a horizontal circle of

radius 3a with a period T. If Hooke's law (F=kx) holds, then

A. 

B. 

T ' = √ T
3

2

T ' = ( )T
√3

2

https://dl.doubtnut.com/l/_KMQpygI1S7as
https://dl.doubtnut.com/l/_Td42tCKonM7O


C. 

D. T' = T

Answer: B

Watch Video Solution

T ' = ( )T
3

2

43. A sphere is suspended by a thread of length l. What minimum

horizontal velocity has to be imparted to the ball for it to reach the

height of the suspension?

A. 

B. 2 gl

C. 

D. 

Answer: D

Watch Video Solution

√5 gl

√gl

√2gl

https://dl.doubtnut.com/l/_Td42tCKonM7O
https://dl.doubtnut.com/l/_J3OCr0KGVIC2


44. A cyclist starts from the center O of a circular park of radius 1km,

reaches the edge P of the park, then cycles along the PQ circumference

and returns to the center along OQ as shown in �g. If the round trip

taken ten minute, the (a) net displacement, (b) average velocity and (c)

average speed of the cyclists (in kilometer per hour) is 

A. 0, 1

B. , 4
π + 4

2

https://dl.doubtnut.com/l/_J3OCr0KGVIC2
https://dl.doubtnut.com/l/_LrC003ZarPR2


C. 

D. 

Answer: D

Watch Video Solution

21.4,
π + 4

2

0, 21.4

45. Three particles A, B and C move in a circle of radius m, in anti-

clockwise direaction with speed  and 

respectively. The initial position of A, B and C are as shown in �gure. 

  

r =
1

π

1ms− 1, 2.5ms− 1 2ms− 1

https://dl.doubtnut.com/l/_LrC003ZarPR2
https://dl.doubtnut.com/l/_OXNETLpzxQ4z


The ratio of distance travelled by B and C by the instant A, B and C meet

for the �rst time is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3: 2

5: 4

3: 5

3: 7

46. Two paricles A and B start at the origin O and travel in opposite

directions along the circular path at constant speeds  and

, respectively.  

Determine the time when they collide and the magnitude of the

acceleration of B just before this happens. 

vA = 0.7ms− 1

vB = 1.0ms− 1

https://dl.doubtnut.com/l/_OXNETLpzxQ4z
https://dl.doubtnut.com/l/_hhDsrTJIPuKz


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

14.35, 0.45ms− 2

1.25, 0.2ms− 2

11.25, 0.5ms− 2

14.55, 0.3ms− 2

47. A boy whirls a stone of small mass in a horizontal circle of radius 

and at height  above level ground. The string breaks and the stone

�ies o� horizontally and strikes the ground after travelling a horizontal

distance of  . What is the magnitude of the centripetal acceleration

of the stone while in circular motion ?

A. 150 

B. 140 

C. 

1.5m

2.9m

10m

ms− 2

ms− 2

81.4ms− 2

https://dl.doubtnut.com/l/_hhDsrTJIPuKz
https://dl.doubtnut.com/l/_bFVtDWlUjK8P


D. 163 

Answer: C

Watch Video Solution

ms− 2

48. A stone tied to a string of length  is whirled in a vertical circle with

the other end of the string at the centre. At a certain instant of time the

stone is at lowest position and has a speed  . Find the magnitude of the

change in its velocity as it reaches a position, where the string is

horizontal.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

L

u

√2(u2 − gl)

√u2 = gl

u − √u2 = 2gl

√2gl

https://dl.doubtnut.com/l/_bFVtDWlUjK8P
https://dl.doubtnut.com/l/_aUkm1Xhy0AfR


49. A ball suspended by a thread swings in a vertical plane so that its

acceleration in the extreme position and lowest position are equal. The

angle  of thread de�ection in the extreme position will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ

tan− 1(2)

tan− 1(√2)

tan− 1( )
1

2

2 tan− 1( )
1

2

50. A particle of mass 200 g , is whirled into a vertical circle of radius 80

cm uisig a massless string The speed of the particle when the string

makes an angle of  with the vertical line is  The tension in

the string at this position is

60∘ 1.5ms− 1.

https://dl.doubtnut.com/l/_aUkm1Xhy0AfR
https://dl.doubtnut.com/l/_JVSBSpnwaFNq
https://dl.doubtnut.com/l/_uzRmpb3i8LKj


A. 2 mg

B. mg

C. 3 mg

D. 

Answer: A

Watch Video Solution

√3mg

51. A simple pendulum suspended from the roof o� a lift oscillates with

frequency  when the lift is at rest. If the lift falls freely under gravity, its

frequency of oscillation becomes

A. 

B. 

C. 

D. 

υ

30∘

45∘

60∘

90∘

https://dl.doubtnut.com/l/_uzRmpb3i8LKj
https://dl.doubtnut.com/l/_TDESzl2SHqsu


Answer: D

Watch Video Solution

52. A stone of 1 kg tied up with 10/3 m long string rotated in a vertical

circle. If the ratio of maximum and minimum tension in string is 4 then

speed of stone at highest point of circular path will be ( 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

g = 10ms2)

10ms− 1

5√2ms− 1

10√3ms− 1

20ms− 1

https://dl.doubtnut.com/l/_TDESzl2SHqsu
https://dl.doubtnut.com/l/_oiqEf9sLgsJ6


53. A string of lenth l �xed at one end carries a mass m at the other end.

The strings makes  around the axis through the �xed end as

shown in the �gure, the tension in the string is 

A. 16 ml

B. 4 ml

C. 8 ml

D. 2 ml

Answer: A

Watch Video Solution

revs− 12

π

https://dl.doubtnut.com/l/_Abl9Hqhe564q


Watch Video Solution

54. A particle starts travelling on a circle with constant tangential

acceleration. The angle between velocity vector and acceleration vector,

at the moment when particle completes half the circular track. Is

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

tan− 1(2π)

tan− 1(π)

tan− 1(3π)

55. The weight of an object on the surface of the Earth is 40 N. Its weight

at a height equal to the radius of the Earth is

A. √2.5m

https://dl.doubtnut.com/l/_Abl9Hqhe564q
https://dl.doubtnut.com/l/_R3rgPWs96Nv3
https://dl.doubtnut.com/l/_t6Pl3tAqdGaU


B. 1 m

C. 3 mg

D.  m

Answer: A

Watch Video Solution

1.5

56. A heavy particle is tied to the end A of a string of the length  m. Its

other end O is �xed. It revolves as a conical pendulum with the string

making  with the horizontal. Then,

A. its period of revolution is 

B. the tension is the string is  times the weight of the particle

C. the speed of the particle is 

D. the centripetal acceleration of the particle is 

Answer: D

1.6

60∘

s
4π
7

1

√3

2.8√3ms− 1

ms− 29.8

√3

https://dl.doubtnut.com/l/_t6Pl3tAqdGaU
https://dl.doubtnut.com/l/_quh3ikRkd6bu


Watch Video Solution

57. A pendulum bob has a speed of  at its lowest position. The

pendulum is  m long. The speed of the bob, when string makes an

angle of  to the vertical is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3ms− 1

0.5

60∘ (take, g = 10ms− 1)

2ms− 1

ms− 11

2

1ms− 1

2.5ms− 1

58. A block is released from rest at the top of an inclined plane which

later curves into a circular track of radius  as shown in �gure. Find the

minimum height  from where it should be released so that it is able to

r

h

https://dl.doubtnut.com/l/_quh3ikRkd6bu
https://dl.doubtnut.com/l/_GYhDJvKv2DJX
https://dl.doubtnut.com/l/_smcB9O641Ji7


complete the circle. 

A. r

B.  r

C.  r

D.  r

Answer: B

Watch Video Solution

2.5

1.5

0.5

https://dl.doubtnut.com/l/_smcB9O641Ji7
https://dl.doubtnut.com/l/_36DkplVoVzW0


59. The weight of an object on the surface of the Earth is 40 N. Its weight

at a height equal to the radius of the Earth is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h =
r

2

h =
r

3

h =
2r

3

h =
r

4

60. The maximum tensoin that an inextensible ring of radius 1 m and

mass density  kg  can bear is 40 N. The maximum angular velocity

with which it can be rotated in a circular path is

A. 20 rad 

B. 16 rad 

0.1 m− 1

s− 1

s− 1

https://dl.doubtnut.com/l/_36DkplVoVzW0
https://dl.doubtnut.com/l/_JMV3ktQgRuwh


C. 18 rad 

D. 15 rad 

Answer: A

Watch Video Solution

s− 1

s− 1

61. Two bodies of masses  and  are attached to a light string as

shown in �gure. A body of mass m hanging from string is executing

oscillations with angular amplitude , while other body is at rest on a

horizontal surface. The minimum coe�cient of friction between mass 

m 4m

60∘

4m

https://dl.doubtnut.com/l/_JMV3ktQgRuwh
https://dl.doubtnut.com/l/_GaRxkeaLrlo1


and the horizontal surface is (here pulley is light and smooth) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

4

1

3

1

2

2

3

https://dl.doubtnut.com/l/_GaRxkeaLrlo1


62. A bullet of mass m moving with a horizontal velocity u strikes a

stationary wooden block of mass M suspended by a string of length L =

50 cm. The bullet emerges out of the block with speed . If M = 6 m,

minimum value of u so that the block can complete the vertical circle

(take, g = 10 )

A. 10 

B. 20 

C. 30 

D. 40 

Answer: D

Watch Video Solution

u

4

ms− 2

ms− 1

ms− 1

ms− 1

ms− 1

63. Three identical particles are joined together by a thread as shown in

�gure All the partical are moving in a horizontal plane If the vertical of

the outermost particle is  then the ratio of tension in the threev0

https://dl.doubtnut.com/l/_8dWd5Y36rUXS
https://dl.doubtnut.com/l/_39gRxRzQPxYC


sections of the string  is  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(T1 : T2 : T3 = ?)

3: 5: 7

3: 4: 5

7: 11: 6

3: 5: 6

64. A partical moves from rest at A on the surface of a smooth circule

cylinder of radius  as shown . At  it leavels the cylinder. The equationr B

https://dl.doubtnut.com/l/_39gRxRzQPxYC
https://dl.doubtnut.com/l/_CHDO2xtUQkme


releaseder . The equation relating  is  

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α and β

3 sinα = 2 cosβ

2 sinα = 3 cosβ

3 sinβ = 2 cosα

2 sinβ = 3 cosα

https://dl.doubtnut.com/l/_CHDO2xtUQkme


65. A ball is placed on a smooth inclined plane of inclination  to

the horizontal, which is rotating at frequency  Hz about a vertical axiz

passing through its lower end. At what distance from the lower end does

the ball remain at rest?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ = 30∘

0.5

0.87m

0.33m

0.5m

0.67m

66. A particle suspended by a light inextensible thread of length l is

projected horizontally from its lowest position with velocity . The

string will slack after swinging through an angle equal to

√7gl/2

https://dl.doubtnut.com/l/_cfEqquyTtDp7
https://dl.doubtnut.com/l/_hH11aNcNA02E


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

30∘

90∘

120∘

150∘

67. The kinetic energy of a particle moving along a circle of radius R

depends on the distance covered s as K.E = KS2 where K is a constant.

Find the force acting on the particle as a function of S -

A. 

B. 

C. 

D. None of these

2as2

R

2as(1 + )
1 / 2

s2

R2

as(1 + )
1 / 2

s2

R2

https://dl.doubtnut.com/l/_hH11aNcNA02E
https://dl.doubtnut.com/l/_rz8GYVRYiygm


Match the columns

Answer: B

Watch Video Solution

1. Three balls each of mass 1 kg are attached with three strings each of

length 1 m as shown in �gure. They are rotated in a horizontal circle with

angular velocity  about point O.�nd the tensions .  

Watch Video Solution

ω = 4rad s − 1

2. A particle is suspended from a string of length R. It is given a velocity

 at the bottom  u = 3√gR

https://dl.doubtnut.com/l/_rz8GYVRYiygm
https://dl.doubtnut.com/l/_ZD4DrdSKA8mN
https://dl.doubtnut.com/l/_p4aX4UNM0nbJ


  

Match the following 

Watch Video Solution

Table-1 Table-2

(A) Velocity at B (P) 7 mg

(B) Velocity at C (Q) √5gR

(C) Tension in string at B (R) √7gR

(D) Tension in string at C (S) 5 mg

(T) None

https://dl.doubtnut.com/l/_p4aX4UNM0nbJ


Medical entrances s gallery

3. What is the amount of work done in bringing a mass from the surface

of Earth on one side to a point diametrically opposite on the other side?

Watch Video Solution

1. in the given �gure,  represents the total accleration of a

particle moving in the clockwise direction on a circle radius R = 2.5m aat a

α = 15m/s2

https://dl.doubtnut.com/l/_qxscxjDOQOzn
https://dl.doubtnut.com/l/_X6KspGcjRBLe


given of time The speed of the particle is 

A. m/w

B.  m/s

C.  m/s

D. m/s

Answer: C

Watch Video Solution

4.5

5.0

5.7

6.2

https://dl.doubtnut.com/l/_X6KspGcjRBLe


2. A car is negotiating a curved road of radius R. The road is banked at

angle . The coe�ceint of friction between the tyres of the car and the

road is . The maximum safe velocity on this road is

A. m/w

B.  m/s

C.  m/s

D. m/s

Answer: C

Watch Video Solution

θ

μs

4.5

5.0

5.7

6.2

3. A uniform circular disc of radius 50 cm at rest is free to turn about an

axis which is perpendicualr to its plane and passes through its centre. It

is subjected to a torque which produces a constant angular acceleration

of . Its net acceleration in  the end of 2s is a approximately2rads− 2 ms− 2

https://dl.doubtnut.com/l/_X6KspGcjRBLe
https://dl.doubtnut.com/l/_sRG4bV6yRaBN
https://dl.doubtnut.com/l/_e8caiChm55OM


A. 7

B. 6

C. 3

D. 8

Answer: D

Watch Video Solution

4. What is the minimum velocity with which a body of mass m must enter

a vertical loop of radius R so that it can complete the loop?

A. 

B. 

C. 

D. 

Answer: C

√2gR

√3gR

√5gR

√gR

https://dl.doubtnut.com/l/_e8caiChm55OM
https://dl.doubtnut.com/l/_EvylKF266sJr


Watch Video Solution

5. A particle of mass 10g moves along a circle of radius 6.4 cm with a

constant tangential acceleration. What is the magnitude of this

acceleration, if the kinetic energy of the particle becomes equal to

J by the end of the second revolution after the begining of the

motion?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

8 × 10− 4

0.15ms− 2

0.18ms− 2

0.2ms− 2

0.1ms− 2

https://dl.doubtnut.com/l/_EvylKF266sJr
https://dl.doubtnut.com/l/_h4VSWazZUcUx


6. A �ghter plane is pulling out for a dive at a speed of .

Assuming its path to be a vertical circle of radius  and its mass to

be , �nd the force exerted by the air on it at the lowest point.

Take 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

900km/h

2000m

16000kg

g = 9.8m/s2

3.28 × 105N

6.56 × 105N

9.28 × 105N

12.56 × 105N

7. A particle is moving in a curved path. Which of the following quantities

may remain constant during its motion?

A. Acceleration

https://dl.doubtnut.com/l/_Vwjq5oKSxFQS
https://dl.doubtnut.com/l/_eYsLuwq8Sx4O


B. Velocity

C. Magnitude of acceleration

D. None of these

Answer: C

Watch Video Solution

8. The ratio of angular speed of a second-had to the hour-hand of a watch

is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3600: 1

720: 1

72: 1

60: 1

https://dl.doubtnut.com/l/_eYsLuwq8Sx4O
https://dl.doubtnut.com/l/_h4G5HCNRZiJi


9. If the length of second's hand of a clock is 10 cm, the speed of its dip (in

cm 1s^(-1)`) is nearly

A. 2

B. 

C. 

D. 1

Answer: D

Watch Video Solution

0.5

1.5

10. A particle is moving uniformly in a circular path of radius r. When it

moves through an angular displacement , then the magnitude of the

corresponding linear displacement will be

A. 2 r cos 

θ

( )
θ

2

https://dl.doubtnut.com/l/_h4G5HCNRZiJi
https://dl.doubtnut.com/l/_2QNs6znfpD0n
https://dl.doubtnut.com/l/_TwfZIgJGbn2H


B. 2 r cot 

C. 2 r tan 

D. 2 r sin 

Answer: D

Watch Video Solution

( )
θ

2

( )
θ

2

( )
θ

2

11. A rotating wheel changes angular speed from 1800 rpm to 3000 rpm in

20 s. What is the angular acceleration assuming to be uniform?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

60π  rad s − 2

90π  rad s − 2

2πrad s − 2

40πrad s − 2

https://dl.doubtnut.com/l/_TwfZIgJGbn2H
https://dl.doubtnut.com/l/_1DTf1SWhJNvO


12. The expression from centripetal force depends upon mass of body,

speed of the body and the radius of circular path. Find the expression for

centripetal force.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Mv2

R

M 2v

R

Mv

R2

Mv

R

13. Uniform circular motion is an example of

A. constant speed motion

B. constant velocity motion

https://dl.doubtnut.com/l/_1DTf1SWhJNvO
https://dl.doubtnut.com/l/_rRyIvCc5dyJz
https://dl.doubtnut.com/l/_BpHwQJacNTFw


C. non-accelerated motion

D. Zero accelerated motion

Answer: A

Watch Video Solution

14. A stone tied to a rope is rotated in a vertical circle with uniform speed.

If the di�erence between the maximum and minimum tensions in the

rope is 20 N, mass of the stone in kg is (take, g= 10 )

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ms− 2

0.75

1.0

1.5

0.5

https://dl.doubtnut.com/l/_BpHwQJacNTFw
https://dl.doubtnut.com/l/_mQ806CC5B49m


15. A particle moving in uniform circle makes 18 revolutions in 1 minutes. If

the radius of the circle is 10 cm, the speed of the particle is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3π × 10− 2ms− 1

4π × 10− 2ms− 1

5π × 10− 2ms− 1

6π × 10− 2ms− 1

16. A car of mass  negotiates a banked curve of radius  on a

�ctionless road. If the banking angle is  the speed of the car is:

A. 

B. 

1000kg 90m

45∘

20ms− 1

30ms− 1

https://dl.doubtnut.com/l/_mQ806CC5B49m
https://dl.doubtnut.com/l/_WL6wyd8WwucJ
https://dl.doubtnut.com/l/_6ZKBPkzFlER5


C. 

D. 

Answer: B

Watch Video Solution

5ms− 1

10ms− 1

17. On a railway curve, the outside rail is laid higher than the inside one so

that resultant force exerted on the wheels of the rail car by the tops of

the rails will

A. equilibrate the centripetal force

B. be vertical

C. be decreased

D. have a horizontal inward component

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_6ZKBPkzFlER5
https://dl.doubtnut.com/l/_E5YwVuqI1M6E


18. One end of a string of length 1 m is tied to a body of mass  kg. It is

whirled in a vertical circle with angular velocity 4 rad . Find the

tension in the string when the body is at the lower most point of its

motion. (take, g = 10 )

A. 3 N

B. 5 N

C. 8 N

D. 13 N

Answer: D

Watch Video Solution

0.5

s− 1

ms− 1

19. A cane �lled with water is revolved in a vertical circle of radius 4 m and

water just does not fall down. The time period of revolution will be –

A. 4s

https://dl.doubtnut.com/l/_E5YwVuqI1M6E
https://dl.doubtnut.com/l/_Qod5BNiJUWTF
https://dl.doubtnut.com/l/_LVk1yBfkXYsF


B. 2s

C. 1s

D. 6s

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_LVk1yBfkXYsF

