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1. The angle turned by a body undergoing 
circular motion depends on time as 

2
0 1 2t tθ = θ + θ + θ . Then the angular 

acceleration of the body is 

(1) 1θ    (2) 2θ
(3) 12θ    (4) 22θ

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

(1) 7 m/s   (2) 98 m/s

(3) 4.9   (4) 490 m/s

3. A bucket full of water is revolved in vertical 
circle of radius 2m. What should be the 
maximum time-period of revolution so that 
the water doesn't fall off the bucket 
(1) 1 sec  (2) 2 sec 
(3) 3 sec  (4) 6 sec 

4. The coordinates of a moving particle at any 

time ‘t’ are given by x = αt3 and y = βt3.  The 
speed of the particle at time ‘t’ is given by 

(1) 2 2α + β   (2) 2 2 2t α + β

(3) 2 2 23t α + β  (4) 2 23t α + β

5. A simple pendulum oscillates in a vertical 
plane. When it passes through the mean 
position, the tension in the string is 3 times 
the weight of the pendulum bob. What is the 
maximum displacement of the pendulum of 
the string with respect to the vertical 
(1) 10o   (2) 45 o 

(3) 60 o  (4) 90 o 

6. A stone of mass m is tied to a string and is 
moved in a vertical circle of radius r making n 
revolutions per minute.  The total tension in 
the string when the stone is at its lowest point 
is 
(1) mg   (2) m(g nr)+ π
(3) 2m(g nr )+ π  (4) 2 2m{g ( n r)/900}+ π

7. A stone tied with a string, is rotated in a 
vertical circle.  The minimum speed with 
which the string has to be rotated 
(1) Is independent of the length of the string 
(2) Is independent of the mass of the stone 
(3) Decreases with increasing in length of the 
string 
(4) Decreases with increasing mass of the 
stone 

8. A fan is making 600 revolutions per 
minute.  If after some time it makes 1200 
revolutions per minute, then increase in its 
angular velocity is 
(1) 10 rad/secπ   (2) 20 rad/secπ
(3) 40 rad/secπ   (4) 50 rad/secπ

9. The tension in the string revolving in a 
vertical circle with a mass  m  at the end 
which is at the lowest position 
(1) mg     

(2) 
2mv

mg
r

+

(3) 
2mv

mg
r

−    

(4) 
2mv

r

10. If the equation for the displacement of a 
particle moving on a circular path is given by 

3( ) 2t 0.5θ = + , where θ  is in radians and t  in 

seconds, then the angular velocity of the 
particle after 2 sec from its start is 
(1) 8 rad/sec   (2) 12 rad/sec 
(3) 24 rad/sec  (4) 48 rad/sec 

11. A weightless thread can bear tension upto 
3.7 kg wt. A stone of mass 500 gms is tied to 
it and revolved in a circular path of radius 4 

m in a vertical plane. If 2g 10ms−= , then the 

maximum angular velocity of the stone will be 
(1) 2 radians/sec  

(2) 21  radians/sec 

(3) 16 radians/sec  
(4) 4 radians/sec 

12. A weightless thread can support tension 
upto 30 N. A stone of mass 0.5 kg is tied to it 
and is revolved in a circular path of radius 2 

m in a vertical plane. If 2g 10m/s= , then the 

maximum angular velocity of the stone will be 

(1) 10rad/s   (2) 60rad/s

(3) 30rad/s  (4) 5 rad/s

13. A 2 kg  stone at the end of a string 1 m 
long is whirled in a vertical circle at a 
constant speed. The speed of the stone is 4 
m/sec. The tension in the string will be 52 N, 
when the stone is 
(1) Halfway down 
(2) At the bottom of the circle 
(3) At the top of the circle 
(4) None of the above 



14. A wheel is subjected to uniform angular 
acceleration about its axis. Initially its angular 
velocity is zero. In the first 2 sec, it rotates 
through an angle 1θ . In the next 2 sec, it 

rotates through an additional angle 2θ . The 

ratio of 2 1/θ θ  is 

(1) 1   (2) 2 
(3) 3   (4) 4 

15. In a circus stuntman rides a motorbike in 

a circular track of radius R  in the vertical 
plane. The minimum speed at highest point of 
track will be 

(1) 2gR   (2) 2gR

(3) gR   (4) 3gR

16. 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 
(1) 0.2547 rad/sec., 0.314 m/sec 
(2) 0.2047 rad/sec., 0.0314 m/sec 
(3) 0.1047 rad/sec., 0.00314 m/sec 
(4) 0.1472 rad/sec., 0.06314 m/sec 

17. In 1.0 s, a particle goes from point A to 
point B, moving in a semicircle of radius 1.0 
m (see figure). The magnitude of the average 
velocity is 

(1) Zero  (2) 1.0 m/s

(3) 2.0 m/s   (4) 3.14m/s

18. A person with his hands in his pockets is 
skating on ice at the velocity of 10 m/s and 
describes a circle of radius 50 m. What is his 
inclination with vertical 

(1) 1 1
tan

5
−  
 
 

  (2) 1tan (1)−

(3) 1 3
tan

5
−  
 
 

  (4) 1 1
tan

10
−  
 
 

19. A bob of mass 10 kg is attached to wire 
0.3 m long.  Its breaking stress is 4.8 × 107

N/m2.  The area of cross section of the wire is 
10-6 m2.  The maximum angular velocity with 
which it can be rotated in a horizontal circle 
(1) 1 rad/sec  (2) 2 rad/sec 
(3) 4 rad/sec  (4) 8 rad/sec 

20. A cyclist goes round a circular path of 

circumference 34.3 m in 22  sec. the angle 

made by him, with the vertical, will be 
(1) 40 o   (2) 45o 

(3) 48 o   (4) 42 o 

21. If a particle covers half the circle of radius 
R with constant speed then 
(1) Change in K.E. is zero 
(2) Change in K.E. is mv2 

(3) Change in K.E. is 1/2 mv2 

(4) Momentum change is mvr 

22. A wheel completes 2000 revolutions to 
cover the 9.5 km. distance. then the diameter 
of the wheel is 
(1) 1.5 cm   (2) 1.5 m 
(3) 7.5 m   (4) 7.5 cm 

23. If a particle of mass m  is moving in a 
horizontal circle of radius r   with a 

centripetal force 2( k /r )− , the total energy is 

(1) 
k

r
−    (2) 

k

2r
−

(3) 
4k

r
−    (4) 

2k

r
−

24. Radius of the curved road on national 

highway is R . Width of the road is b. The 

outer edge of the road is raised by h  with 
respect to inner edge so that a car with 
velocity v  can pass safe over it. The value of 

h  is 

(1) 
v

Rgb
   (2) 

2v b

Rg

(3) 
2v b

R
   (4) 

2v R

g

25. 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 particle is 

(1) 
rm

p
   (2) pmr

(3) 
2p

rm
   (4) 

2mp

r

26. The length of second's hand in a watch is 
1 cm. The change in velocity of its tip in 15 
seconds is 

(1) 
2

cm/sec
30

π
  (2) cm/sec

30

π

(3) cm/sec
30 2

π
  (4) Zero 



27. A car is moving on a circular path and 

takes a turn. If 1R  and 2R   be the reactions 

on the inner and outer wheels respectively, 
then 

(1) 1 2R R≥    (2) 1 2R R>
(3) 1 2R R<    (4) 1 2R R=

28. Two bodies of mass 10 kg and 5 kg 

moving in concentric orbits of radii R  and r

such that their periods are the same. Then the 
ratio between their centripetal acceleration is 
(1) r /R    (2) R /r

(3) 2 2r /R    (4) 2 2R /r

29. A particle P  is moving in a circle of radius 
'a '  with a uniform speed v . C  is the centre of 

the circle and AB  is a diameter. When 

passing through B the angular velocity of P
about A   and C  are in the ratio 

(1) 1 : 1   (2) 1 : 2 
(3) 2 : 1   (4) 4 : 1 

30. Two racing cars of masses 1m  and 2m  are 

moving in circles of radii 1r  and 2r

respectively. Their speeds are such that each 
makes a complete circle in the same duration 
of time t . The ratio of the angular speed of the 

first to the second car is 

(1) 1 2r : r    (2) 1 2m : m

(3) 1 1 2 2m r : m r   (4) 1 : 1 



1. Ans: (4) 22θ

Sol: Angular acceleration
2

2

d

dt

θ= = 2θ2 

2. Ans: (2) 98 m/s

Sol: In this problem it is assumed that particle 
although moving in a vertical loop but its 
speed remain constant. 

Tension at lowest point 
2

max

mv
T mg

r
= +

Tension at highest point 
2

min

mv
T mg

r
= −

2

max
2

min

mv
mg

T 5r
mvT 3

mg
r

+
= =

−

by solving we get,v 4gr= 4 9.8 2.5= × ×

98 m/s=

3. Ans: (3) 3 sec 

Sol: Minimum angular velocity min g /Rω =

max
min

2 R
T 2

g

π∴ = = π
ω

2
2 2 2 3s

10
= π = ≅

4. Ans: (3) 2 2 23t α + β

Sol: 3x t= α and 3y t= β (given) 

2
x

dx
v 3 t

dt
= = α and 2

y

dy
v 3 t

dt
= = β

Resultant velocity 2 2 2 2 2
x yv v v 3t= = + = α + β

5. Ans: (4) 90 o 

Sol: Tension at mean position, 
2mv

mg 3mg
r

+ =

v 2gl=    …(i) 

and if the body displaces by angle θ with the 

vertical then v 2gl(1 cos )= − θ  …(ii) 

Comparing (i) and (ii), cosθ = 0 ⇒ 90θ = °

6. Ans: (4) 2 2m{g ( n r)/900}+ π
Sol: 2 2 2T mg m r m{g 4 n r}= + ω = + π

2 2 2
2 n n r

m g 4 r m g
60 900

     π    = + π = +               

7. Ans: (2) Is independent of the mass of the 
stone 
Sol: Is independent of the mass of the stone 

8. Ans: (2) 20 rad /secπ
Sol: Increment in angular velocity 

2 12 (n n )ω = π −
rad 2 600 rad

2 (1200 600)
60 s

π ×ω = π − =
���

rad
20

s
= π

9. Ans: (2) 
2mv

mg
r

+

Sol: Tension = Centrifugal force + weight 
2mv

mg
r

= +

10. Ans: (3) 24 rad/sec 

Sol: 3 2d d
(2t 0.5) 6t

dt dt

θω = = + =   

at t =2 s, 26 (2) 24rad/sω = × =

11. Ans: (4) 4 radians/sec 
Sol: Max. tension that string can bear = 3.7 
kgwt = 37N
Tension at lowest point of vertical 

2loop mg m r= + ω
                   = 2 20.5 10 0.5 4 5 2× + × ω × = + ω
 37 = 5 + 2w2 ⇒ ω = 4 rad/s. 

12. Ans: (4) 5 rad /s

Sol: max
2

maxT m r mg= ω + ⇒ 2maxT
r g

m
= ω +

⇒ 2
max

30
10 r

0.5
− = ω ⇒

max

50 50
5rad/s

r 2
ω = = =

13. Ans: (2) At the bottom of the circle 

Sol: mg 20N=  and 
2 2mv 2 (4)

32N
r 1

×= =

It is clear that 52 N tension will be at the 
bottom of the circle. Because we know that 

2

Bottom

mv
T mg

r
= +
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14. Ans: (3) 3 

Sol: Using relation 2
0

1
t at

2
θ = ω +   

2
1

1
( )(2) 2

2
θ = α = α  …(i)  (As 0 0,t 2secω = = ) 

Now using same equation for t=4 sec, ω0 = 0 

2
1 2

1
(4) 8

2
θ + θ = α = α   …(ii) 

From (i) and (ii), 1 2θ = α and 2 6θ = α 2

1

3
θ

=
θ

15. Ans: (3) gR

Sol: Minimum speed at the highest point of 

vertical circular path v gR=

16. Ans: (3) 0.1047 rad/sec., 0.00314 m/sec 

Sol: 
2 2

0.1047 rad/s
T 60

π πω = = =

and 2v r 0.1047 3 10 0.00314 m/s−= ω = × × =

17. Ans: (3) 2.0 m/s

Sol: Average 

velocity 1Total displacement 2m
2ms

time 1s
−= = =

18. Ans: (1) 1 1
tan

5
−  
 
 

Sol: The inclination of person from vertical is 
given by, 

2 2v (10) 1
tan

rg 50 10 5
θ = = =

×
1tan (1/5)−θ =

19. Ans: (3) 4 rad/sec 
Sol: Centripetal force = breaking force 

⇒ 2m rω =breaking stress × cross sectional 
area 

⇒ 2m r p Aω = × ⇒

7 6p A 4.8 10 10

mr 10 0.3

−× × ×ω = =
×

4rad /secω =

20. Ans: (2) 45o 

Sol: 2 r 34.3π = ⇒
34.3

r
2

=
π

 and 
2 r 2 r

v
T 22

π π= =

  

Angle of binding 
2

1 v
tan 45

rg
−  

θ = = ° 
 

21. Ans: (1) Change in K.E. is zero 
Sol: As momentum is vector quantity 

 change in momentum 
P∆ = 2mvsin( /2)θ =2mvsin(90) 2mv=

But kinetic energy remains always constant 
so change in kinetic energy is zero. 

22. Ans: (2) 1.5 m 

Sol: Distance covered in ‘n’ revolution = n 2π
r= n Dπ

2000 D 9500⇒ π = [As n = 2000, distance = 

9500 m] ⇒
9500

D 1.5m
2000

= =
× π

23. Ans: (2) 
k

2r
−

Sol: 
2

2

mv k

r r
= ⇒ 2 k

mv
r

=  K.E.= 21 k
mv

2 2r
=

P.E. Fdr= ∫ 2

k k
dr

r r
= = −∫   

 Total energy = K.E. + P.E. 
k k k

2r r 2r
= − = −

24. Ans: (2) 
2v b

Rg

Sol: We know that 
2v

tan
Rg

θ =  and 
h

tan
b

θ =

Hence 
2h v

b Rg
= ⇒

2v b
h

Rg
=

25. Ans: (3) 
2p

rm

Sol: Radial force 
22 2mv m p p

r r m mr

 = = = 
 

 [As p = 

mv] 

26. Ans: (1) 
2

cm /sec
30

π

Sol: In 15 second's hand rotate through 90°. 

Change in velocity v 2vsin( /2)∆ = θ
���

2(r )sin(90 /2)= ω ° 2 1
2 1

T 2

π= × × ×

4 2 cm

30 sec60 2

π π= =   [As T = 60 sec] 



27. Ans: (3) 1 2R R<
Sol: Reaction on inner wheel  

2

1

1 v h
R M g

2 ra

 
= − 

 

Reaction on outer wheel 
2

2

1 v h
R M g

2 ra

 
= + 

 

where, r = radius of circular path, 2a = 
distance between two wheels and h = height of 
centre of gravity of car. 

28. Ans: (2) R /r

Sol: 
2 2

R R r
2 2

r r R

a R T R R

a r T r r

ω ×= = × =
ω ×

  [As Tr = TR] 

29. Ans: (2) 1 : 2 
Sol: Angular velocity of particle P about point 
A,

A
AB

v v

r 2r
ω = =

Angular velocity of particle P about point C, 

C
BC

v v

r r
ω = =

Ratio A

C

v/2r 1
.

v/r 2

ω = =
ω

30. Ans: (4) 1 : 1 
Sol: As time periods are equal therefore ratio 

of angular speeds will be same. 
2

T

πω =
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