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A car wheel is rotated to uniform angular accelration about its axis . initially its angular velocity is

zero. It rotates through an angle   , in the first 2s , in the next 2s , it rotates through an angle   in

the  first 2s, in the next 2s, it rotates through an additional angle   , the ratio of   is 

(a) 1  (b) 2  (c) 3  (d) 5

θ θ1

θ2
θ2

θ1

The ratio of angular speed of a second-hand to the hour-hand of a watch is

(a) 3600:1  (b) 720:1  (c) 72:1  (d) 60:1

Two wheels having radii in the ratio 1 : 3 are connected by a common belt. If the smaller wheel is

accelerated from rest at a ratio 1.5 rad s  for 10 s. The velocity of bigger wheel is 

(a) 5 rad s  (b) 15 rad s  (c) 45 rad s  (d) None of these

-2

-1 -1 -1

The string of a pendulum is horizontal . The mass of bob attached to it 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

An aircra� executes a horizontal loop of radius 1 km with a speed of 900 kmh  . Ratio of centripetal

acceleration to acceleration due to gravity is 

(a) 12 : 3  (b) 3 :3  (c) 6 : 4  (d) None of the these 

-1

A particle is moving in a curved path. Which of the following quantities may remain constant during

its motion?

(a) Acceleration  (b) Velocity  (c) Magnitude of acceleration  (d) None of these
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A motorcycle moving with a velocity 72 kmh  on a flat road takes a turn on the road at a point

where the radius of curvature  of the road is 20 m. The acceleration due to gravity is 10ms  . In order

to avoid skidding , he must not bent with respect to the vertical plane by an angle greater than 

(a)  (b)  (c)  (d) 

-1

-2

θ = ta (2)n−1 θ = ta (6)n−1 θ = ta (4)n−1 θ = ta (25.92)n−1

A body is handling from a rigid support by  an in extensible string of length l .It is struck Inelastically

by an identical . body of mass m with horizontal velocity  , the tension in the string

increases just a�er striking by 

(a) mg  (b) 3 mg  (c) 2 mg  (d) None of these

v = 2 g l
− −−−√

A point on the rim of a flywheel has a peripheral speed of 10m/s at an instant when it is decreasing

at the rate of point at this instant is 100   , the  radius of the flywheel is point at this instant is 100 

, the radius of the flywheel is 

(a) 1.25m  (b) 12.5m  (c) 25m  (d) 2.5 m

m

s2

m

s2

A particle is moving on a circular track of radius 30 cm with a constant speed of 6 m/s. Its

acceleration is 

(a) zero   (b)  (c)  (d) 120 m

s2
1.2 m

s2
36 m

s2

The wheel of a toy car rotates about a fixed axis. It slows down from 400 rps to 200 rps in 2s. Then,

its angular retardation in   is (rps=revolutions per second)

(a)  (b) 100  (c)  (d) None of these

rad/s2

200π 400π

Uniform circular motion is an example of

(a) constant speed motion  (b) constant, velocity motion  (c) non-accelerated motion

(d) zero accelerated motion

A ball is placed on a smooth inclined plane of inclination   to the horizontal, which is

rotating at frequency 0.5 Hz about a vertical axis passing through its lower end. At what distance

from the lower end does the ball remain at rest?

(a) 0.87 m  (b) 0.33 m  (c) 0.5 m  (d) 0.67 m

θ = 30∘

If the length of second's hand of a clock is 10 cm, the speed of its dip (in cm s ) is nearly

(a) 2  (b) 0.5  (c) 1.5  (d) 3  (e) 1
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The maximum tension that an inextensible ring of radius 1 m and mass density 0.1 kg   can bear

is 40 N. The maximum angular velocity with which it can be rotated in a circular path is 

(a) 20 rad/s  (b) 18 rad/s  (c) 16 rad/s  (d) 15 rad/s

m−1

A motorcyclist wants to drive on the vertical surface of wooden 'well' of radius  5 m, with a

minimum speed of    m/s. The minimum value of coe�icient of friction between the tyres and

the wall of the well must be (take g=10 )

(a) 0.10  (b) 0.20  (c) 0.30  (d) 0.40

5 5√
m

s2

A mass of 100 g is tied to one end of a string 2 m long. The body is revolving in a horizontal circle

making a maximum of 200 rev per min. The other end of the string is fixed at the centre of the circle

of revolution. The maximum tension that the string can bear is (approximately)

(a) 8.76 N  (b) 8.94 N  (c) 89.42 N  (d) 87.64 N

A mass of 2 kg is whirled in a horizontal circle by means of a string at an initial speed of 5 rev per

min. Keeping the radius constant the tension in the string is doubled. The new speed is nearly 

(a)  rpm   (b) 10 rpm   (c)  rpm   (d) 5

2√
10 2√ 5 2√

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 N. The maximum velocity of revolution that can be

given to the stone without breaking it, will be  

(a) 20   (b) 16   (c) 14   (d) 12 ms−1 ms−1 ms−1 ms−1

A particle is moving in a vertical circle. The tensions 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�icient

30∘ 60∘ T1 T2

=T1 T2 T2> T1 T1> T2

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 positions is 

(a) 20 J  (b) 10 J  (c)  J  (d)  J4 5√ 10( − 1)5√

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)  (b)  (c)  (d) Rg
−−−√ 5gR

− −−−√ 2Rg
− −−−√ ( )R

g

− −−−√
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A pendulum bob has a speed of 3 m/s at its lowest position. The pendulum is 0.5 m long. The speed

of the bob, when string makes an angle of   to the vertical is (g=10 m/ )

(a) 2 m/s  (b) m/s  (c) 1 m/s  (d) 2.5 m/s

60∘ s2

1
2

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

θ

mgl(1 − cos θ) mgl cos θ mgl sin θ

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)  (d) None of these2gh
− −−√ 2g(R+h)

− −−−−−−−√ 2g(R−h)
− −−−−−−−√

A particle moves in a uniform circular motion. Choose the wrong statement.

(a) The particle moves with constant speed  (b) The acceleration is always normal to the velocity

(c) The particle moves with uniform acceleration  (d) The particle moves with variable velocity

A circular curve of a highway is designed for tra�ic 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 

(a)  (b)  (c)  (d) ( )tan−1 2
5

( )tan−1 3
5

( )tan−1 1
5

( )tan−1 1
4

When the angular velocity of a uniformly rotating body has increased thrice, the resultant of the

forces applied in the two cases. The mass of the body, m=3 kg

(a) 2.5  , 7.5   (b) 7.5  , 22.5   (c) 5  , 45 

(d) 2.5  , 22.5 

ms−2 ms−2 ms−2 ms−2 ms−2 ms−2

ms−2 ms−2

A particle moving along a circular path due to a centripetal force having constant magnitude is an

example of motion with 

(a) constant speed and velocity   (b) variable speed and variable velocity 

(c) variable speed and constant velocity   (d) constant speed and variable velocity 

A particle is moving in a circle with uniform speed v. In moving from a point to another

diametrically opposite point 

(a) the momentum changes by mv  (b) the momentum changes by 2 mv 

(c) the kinetic energy changes by   (d) the kinetic energy changes by ( )1
2

mv2 mv2
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A motor-cyclist moving with a velocity of 72 km/h on a flat road takes a turn on the road at a point

where the radius of curvature of the road is 20 m.  The acceleration due to gravity is 10  . In order

to avoid sliding, he must bend with respect to the vertical plane by an angle

(a)  (b)  (c)  (d) 

m

s2

θ = (4)tan−1 θ = 45∘ θ = (2)tan−1 θ = (6)tan−1

A heavy particle is tied to the end A of a string of length 1.6 m. Its other end O is fixed. It revolves as

a conical pendulum with the string making   with the horizontal. Then, 

(a) its period of revolution is   s

(b) the tension in the string is   times the weight of the particle 

(c) the speed of the particle is   m/s

(d) the centripetal acceleration of the particle is 

60∘

4π
7

2

3√

2.8 3√

m/9.8

3√
s2

An automobile enters a turn of radius R. If the road is banked at an angle   and the coe�icient of

friction is 1, the minimum speed with which the automobile can negotiate the turn without skidding

is 

(a)  (b)  (c)  (d) Zero

45∘

rg

2

−−√ rg√

2
rg−−√

A jeep runs around a curve of radius 0.3 km at a constant speed of 60  . The jeep covers a curve

of  . The jeep covers a curve of   arc

(a) resultant change in velocity of jeep is 60 

(b) instantaneous acceleration of jeep is 12 

(c) average acceleration of jeep is approximately 11.5 

(d) instantaneous and average acceleration are same in this case

ms−1

60∘ms−1 60∘

ms−1

ms−2

ms−2

A stone is tied to a string of length l and is whirled in a vertical circle with the other end of the string

as the centre. At a certain instant of time, the stone is at its lowest position and has a speed u. The

magnitude of the change in velocity as it reaches a position where the string is horizontal as it

reaches a position where the string is horizontal ( g being acceleration due to gravity) is  

(a)  (b)  (c)  (d) 2 ( − gl)u2− −−−−−−−√ − glu2− −−−−−√ u− − 2glu2− −−−−−−√ 2gl
−−−√
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*****************************************

A particle suspended by a light inextensible thread of length l is projected horizontally from its

lowest position with velocity  . The string will slack a�er swinging through an angle equal to 

(a)  (b)  (c)  (d) 

7gl

2

−−−
√

30∘ 90∘ 120∘ 150∘

A body of mass m hangs at one end of a string of length l, the other end of which is fixed. It is given a

horizontal velocity so that the string would just reach where it makes an angle of   with the

vertical. The tension in the string at bottommost point position is  

(a) 2 mg  (b) mg  (c) 3 mg  (d)  mg

60∘

3√

The kinetic energy K of a particle moving along a circle of radius R depends on the distance covered

s as K= . The force acting on the particle is 

(a)  (b)  (c)  (d) None of these

as2

2as2

R
2as(1 + )s2

R2

1

2
as(1 + )s2

R2

1

2

A particle starts travelling on a circle with constant tangential acceleration. The angle between

velocity vector and acceleration vector, at the moment when particle complete half the circular

track, is 

(a)  (b)  (c)  (d) zero(2π)tan−1 (π)tan−1 (3π)tan−1

A coin placed on a rotating turn-table slips, when it is placed at a distance of 9 em from the centre. If

the angular velocity of the turn-table is trippled, it will just slip, if its distance from the centre is

(a) 27cm  (b) 9cm  (c) 3cm  (d) 1cm
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