
PHYSICS

BOOKS - MARVEL PHYSICS (HINGLISH)

OSCILLATIONS

MCQ

1. In the di�erl equation  , for a simple

harmonic motion, the term  represents

A. restoring force per unit mass

B. restoring force per unit displacement

+ ω2x = 0
d2x

dt2

ω2

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


C. restoring force per unit mass per unit displacement

D. acceleration per unit mass per unit displacemnet

Answer: C

Watch Video Solution

2. The physical qunnity whose SI unit is the same as that

of the force constant is

A. pressure

B. surface tension

C. potential energy

D. torque

https://dl.doubtnut.com/l/_KbhhZNhSMRBU
https://dl.doubtnut.com/l/_PYbkQNyezFpf


Answer: B

Watch Video Solution

3. A particle moving along the X-axis executes simple

harmonic motion, then the force acting on it is given by 

where, A and K are positive constants.

A. F=A "cos" (Ky)

B. F= A "sin" (Ky)

C. F= - A Ky

D. F = A Ky

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_PYbkQNyezFpf
https://dl.doubtnut.com/l/_SheCvwSpT1GJ


Watch Video Solution

4. The equation of displacement of a harmonic oscillator

is x = +4 amplitude is

A. 2

B. 5

C. 7

D. 12

Answer: B

Watch Video Solution

3 sinωt cos ωt

https://dl.doubtnut.com/l/_SheCvwSpT1GJ
https://dl.doubtnut.com/l/_QxM3ORzxVFVt


5. The displacement of a particle varies with time

according to the relation .

A. it is an oscillatory motion but not a SHM

B. it is a SHM of amplitude A

C. it is a SHM of amplitude 2A

D. it is a SHM of amplitude

Answer: D

Watch Video Solution

y = a sinωt + b cos ωt

A√2

6. Two simple harmonic motions are represented as

  y1 = 10sinω  and y2 = 5sinwt + 5cosωt

https://dl.doubtnut.com/l/_yo6ZQhstHF9n
https://dl.doubtnut.com/l/_NBFlswjT03N9


The ration of the amplitudes of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y1  and y2

1: 1

1: √2

√2: 1

1: 4

7. The restoring force F acting on a particle of mass (m)

executing a S. H. M. is given by F= -Kx, where x is the

displacement and K is a constant. Then the angular

velocity of the particle is given by

https://dl.doubtnut.com/l/_NBFlswjT03N9
https://dl.doubtnut.com/l/_ckTesL7n3I18


A. 

B. 

C. mK

D. 

Answer: B

Watch Video Solution

√
m

K

√
K

m

√mK

8. When a particle performs a U.C.M. of diameter 10cm, its

projection along the diameter of the circle, performs a

S.H.M. of amplitude

A. 10 cm

https://dl.doubtnut.com/l/_ckTesL7n3I18
https://dl.doubtnut.com/l/_GFBCFsFNYyiH


B. 5 cm

C. 20 cm

D. 2.5 cm

Answer: B

Watch Video Solution

9. The frequency of a particle performing a linear S.H.M is

Hz. The di�erential equation of S.H.M. is

A. 

B. 

C. 

5

2π

+ 16x = 0
d2x

dt2

+ 25x = 0
d2x

dt2

+ 15x2 = 0
d2x

dt2

https://dl.doubtnut.com/l/_GFBCFsFNYyiH
https://dl.doubtnut.com/l/_vmGvvJXkVgBE


D. 

Answer: B

Watch Video Solution

+ 10x = 0
d2x

dt2

10. Which one of the following statements about a linear

S.H.M. is false ?

A. It is periodic motion

B. Acceleration of the particle is directed towards the

extreme position

C. The body moves about the mean position along a

straight line

https://dl.doubtnut.com/l/_vmGvvJXkVgBE
https://dl.doubtnut.com/l/_rCX5PZrNyA7p


D. Velocity is zero at the extreme position

Answer: B

Watch Video Solution

11. A particle executes a simple harmonic motion of

amplitude 1.0 cm along the principle axis of a convex lens

of focal length 12 cm. The mean position of oscillation is

at 20 cm from the lens. Find the lens amplitude of

oscillation of image of the particle. Does the image also

execute simple harmonic motion ?

A. 1.5 cm

B. 2.3 cm

https://dl.doubtnut.com/l/_rCX5PZrNyA7p
https://dl.doubtnut.com/l/_tPUbsekeBttx


C. 2.8 cm

D. 3.2 cm

Answer: B

Watch Video Solution

12. The function  represents:

A. a periodic, but not a simple harmonic motion with a

period 

B. a simple harmonic motion with a period 

C. a simple harmonic motion with a period 

sin2(ωt)

π/ω

2π/ω

π/ω

https://dl.doubtnut.com/l/_tPUbsekeBttx
https://dl.doubtnut.com/l/_jDvxTbTnjX4m


D. a periodic, but not simple harmonic motion with a

period 

Answer: A

Watch Video Solution

2π/ω

13. The displacement of a particle varies with time

according to the relation .

A. The motion is oscillatory but not SHM

B. The motion is SHM with an amplitude a+b

C. The motion is SHM with an amplitude 

D. The motion is SHM with an amplitude 

y = a sinωt + b cos ωt

a2 + b2

√a2 + b2

https://dl.doubtnut.com/l/_jDvxTbTnjX4m
https://dl.doubtnut.com/l/_sJ6lnB9eJ3vU


Answer: D

Watch Video Solution

14. If the particle in linear S.H.M. starts from the extreme

left position, then its equation of motion is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = Asin(ωt + π/2)

x = Asin(ωt − π/2)

x = − Asin(ωt + π/2)

x = Acosωt

https://dl.doubtnut.com/l/_sJ6lnB9eJ3vU
https://dl.doubtnut.com/l/_EVfIJk0NUp60


15. For a simple harmonic oscillator, the aceeleration is

 when the displacement is 0.03 m. The angular

frequency of the oscillator is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3m/s2

1rad/s

0.1rad/s

10rad/s

100rad/s

https://dl.doubtnut.com/l/_EVfIJk0NUp60
https://dl.doubtnut.com/l/_151hLFeP8tFC


16. A particle executes a linear S.H.M. of amplitude 8 cm

and period 2s. The magnitude of its maximum velocity is

A.  cm/second

B.  cm/second

C.  cm/second

D.  cm/second

Answer: A

Watch Video Solution

8π

16π

4π

2π

17. A particle moves in such a way that its acceleration a= -

bx, where x is its displacement from the mean position

https://dl.doubtnut.com/l/_xvspuzKELRZH
https://dl.doubtnut.com/l/_QkTF4NldQmM5


and b is a constant. The period of its oscillation is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2πb

2π

b

2π

√b

2π√b

18. A particle perfoms a S.H.M. of amplitude A and period

T. It the particle is half way between the mean position

and the extreme position, then its speed at that point will

be

https://dl.doubtnut.com/l/_QkTF4NldQmM5
https://dl.doubtnut.com/l/_jE9x7MRNAKy8


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

πA√3

T

3π2A

T

πA

T

πA√3

2T

19. A body performs a S.H.M. of amplitude a. If the speed

of the particle is half of its maximum speed, then the

displacement of the particle is

A. 
a

2

https://dl.doubtnut.com/l/_jE9x7MRNAKy8
https://dl.doubtnut.com/l/_DEO9HwPAUj1t


B. 

C. a

D. 2a

Answer: B

Watch Video Solution

a
√3

2

20. For a particle performing linear SHM, its average

speed over one oscillation is (where, a= amplitude of SHM,

n=frequency of oscillation)

A. 

B. 

Aω

π

2Aω

π

https://dl.doubtnut.com/l/_DEO9HwPAUj1t
https://dl.doubtnut.com/l/_MVls0xvVGBV2


C. Zero

D. 

Answer: B

Watch Video Solution

2π

Aω

21. The di�erential equation of a particle performing a

S.H.M. is . The period of oscillation of the

particle is

A. 10 sec

B. 5 sec

C.  sec

+ 64x = 0
d2x

dt
2

π

3

https://dl.doubtnut.com/l/_MVls0xvVGBV2
https://dl.doubtnut.com/l/_nVgs2oOTlJPp


D.  sec

Answer: D

Watch Video Solution

π

4

22. For a linear harmonic oscillator, period is  second

and amplitude is 5 cm. The velocity of the oscillator, when

it is at a dis"tan"ce of 1 cm from the extreme position is

A. 

B. 

C. 

D. 

π

6cm/s

5cm/s

4cm/s

3cm/s

https://dl.doubtnut.com/l/_nVgs2oOTlJPp
https://dl.doubtnut.com/l/_I5hLPGcnMfvS


Answer: A

Watch Video Solution

23. In a S.H.M., the path length is 4 cm and the maximum

acceleration is . The periodic time of S.H.M. is

A. 

B. 

C. 2 s

D. 4 s

Answer: C

Watch Video Solution

2π2cm/s2

s
1

2

s
1

4

https://dl.doubtnut.com/l/_I5hLPGcnMfvS
https://dl.doubtnut.com/l/_MqUZ0R7as5rW


24. The maximum velocity and the maximum acceleration

of a body moving in a simple harmonic oscillator are 2

m/s and . Then angular velocity will be

A. 4 rad/s

B. 3 rad/s

C. 2 rad/s

D. 1 rad/s

Answer: C

Watch Video Solution

4m/s2

https://dl.doubtnut.com/l/_MqUZ0R7as5rW
https://dl.doubtnut.com/l/_WOkAjrEufzrm


25. A particle executes a S.H.M. of amplitude A and

maximum velocity  then its speed at displacement 

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Vm

A/2

Vmax

2

Vmax

4

Vmax

0.866Vmax

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


26. The amplitude and the time period in a S.H.M. is 0.5 cm

and 0.4 sec respectively. If the initial phase is  radian,

then the equation of S.H.M. will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π/2

y = 0.5sin(5πt)

y = 0.5cos(5πt)

y = 0.5sin(2.5πt)

y = 0.5cos(2.5πt)

https://dl.doubtnut.com/l/_ut1RihwIEltF


27. A body of mass 1 gram executes a linear S.H.M. of

period 1.57 s. If its maximum velocity is 0.8 m/s, then its

maximum displacement from the mean position is

A. 10 cm

B. 20 cm

C. 30 cm

D. 40 cm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_hNY25WBbOJNA


28. The displacement of a particle performing a S.H.M is

given by x=0.25 "cos" . The frequency of S.H.M.

is

A. 2 Hz

B. 4 Hz

C. 6 Hz

D. 8 Hz

Answer: B

Watch Video Solution

[8πt + ]
π

3

https://dl.doubtnut.com/l/_73CAIzaOE7ha


29. A linear harmonic oscillator starts from rest at time

t=0. After time t=2 seconds, it again comes to rest, at a

dis"tan"ce of 2 cm. The amplitude and period of the

harmonic oscillator are given by

A. 2 cm, 2 seconds

B. 1 cm, 4 seconds

C. 2 cm, 4 seconds

D. 1 cm, 2 seconds

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_pxFbrj7qc0f9


30. The displacment of particle performing a linear S.H.M.

is given by , where x is in metre and

t is in second. The frequency and period of S.H.M. are

given by

A. 4 Hz, 0.5 sec

B. 2 Hz, 0.25 sec

C. 4 Hz, 0.25 sec

D. 4 Hz, 0.75 sec

Answer: C

Watch Video Solution

x = 5sin(8π + π/3)

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


31. A particle performs a linear S.H.M. of period 3 second.

The time taken by the particle to cover a dis"tan"ce equal

to half the amplitude, from the mean position is

A.  second

B.  second

C.  second

D. 1 second

Answer: B

Watch Video Solution

1/2

1/4

3/4

https://dl.doubtnut.com/l/_rgpB2LhwPFir


32. The acceleration of a particle performing a linear

S.H.M. is , when it is at a dis"tan"ce of 4 cm from

the mean position. The period of S.H.M. is

A. 6.28 sec

B. 1.57 sec

C. 5 sec

D. 3.14 sec

Answer: D

Watch Video Solution

16cm/s2

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


33. A particle performs a S.H.M. of amplitude 10 cm and

period 12s. What is the speed of the particle 3s, after

pas"sin"g through its mean position ?

A. 5 cm/s

B. 10 cm/s

C. Zero

D. 7.5 cm/s

Answer: C

Watch Video Solution

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


34. A particle executes a linear S.H.M. of amplitude A and

period T. It starts from the mean position. The time

required to cover a dis"tan"ce A/2 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T

4

T

3

T

8

T

12

https://dl.doubtnut.com/l/_uIYeEYYnx5z6


35. The maximum speed of a particle performing a linear

S.H.M. is 0.16 m/s and the maximum acceleration is 0.64

. The period of S.H.M. is

A. 1 second

B. 2 second

C. 1.57 second

D. 3.57 second

Answer: C

Watch Video Solution

m/s2

https://dl.doubtnut.com/l/_8E9M0fvuSF5G


36. The maximum displacement of a particle executing a

linear S.H.M. is 5 cm and its periodic time is 2 sec. If it

starts from the mean position then the equation of its

displacement is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = 5sin2πt

x = 5sinπt

x = 10sin3πt

x = 5sin( t)
π

2

https://dl.doubtnut.com/l/_G6xL3kFF9pw5


37. The displacement at an ins"tan"t t, of a particle

executing a linear S.H.M. is given by x=5 "sin" 31.4(t+0.1). Its

periodic time is

A. 2 sec

B. 0.2 sec

C. 0.5 sec

D. 1 sec

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_EWhHvxHBtj3J


38. The amplitude of oscillation of a particle executing a

linear S.H.M. is  cm, If its frequency is 20 Hz, then the

magnitude of its maximum acceleration will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5

π2

20m/s2

40m/s2

80m/s2

100m/s2

https://dl.doubtnut.com/l/_KzhbcZqo9fUa


39. The acceleration of a particle performing a S.H.M. is

, when the particle is at a dis"tan"ce of 3 cm

from its equilibrium position. What is the period of S.H.M.

?

A. 3.14 s

B. 6.28 s

C. 1.57 s

D. 10 s

Answer: A

Watch Video Solution

0.12m/s2

https://dl.doubtnut.com/l/_Q7mBymlhTiZo


40. The velocity of a particle executing a S.H.M. of

frequency 10 oscillations /sec is , when it is at the

mean positio, Upto what maximum dis"tan"ce, the particle

will be displaced?

A. 2 cm

B. 3 cm

C. 4 cm

D. 5 cm

Answer: D

Watch Video Solution

πm/s

https://dl.doubtnut.com/l/_NYB8mdbYBuMf


41. The maximum acceleration of a body moving is SHM is

 and maximum velocity is . The amplitude is given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a0 v0

Vm2

am

Vm

am

am2

Vm

am

Vm2

42. What is the displacement of a SHM particle of

amplitude 3 cm, where its velocity is  of its maximum
1

3

https://dl.doubtnut.com/l/_2C7tOyLFxh0j
https://dl.doubtnut.com/l/_yGKYuH0F4e8Z


velocity ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2√2cm

√2cm

3√2cm

cm
5

√2

43. The equation of displacement of a particle performing

a S.H.M. is x=0.25 "sin" (200 t) metre. What is the maximum

velocity of the particle ?

https://dl.doubtnut.com/l/_yGKYuH0F4e8Z
https://dl.doubtnut.com/l/_13XZkRQjyJbC


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

200m/s

100m/s

50m/s

25m/s

44. The displacement of a linear simple harmonic

oscillator is given by  cm. The

maximum acceleration of the oscillator in  is

A. 

y = sin [ + ]
π

2
t

2

1

2

cms− 2

π

4

https://dl.doubtnut.com/l/_13XZkRQjyJbC
https://dl.doubtnut.com/l/_XyZ3fF7ydtSh


B. 

C. 

D. 

Answer: D

Watch Video Solution

π2

4

π2

8

π2

16

45. The ins"tan""tan"cous acceleration (a) of a particle

executing a linear SHM is given by a = -4x where x is the

displacement from the mean position. The period of the

particle is given by

A. 

B. 

πs

s
π

2

https://dl.doubtnut.com/l/_XyZ3fF7ydtSh
https://dl.doubtnut.com/l/_UNj3ZPQww9jO


C. 

D. 

Answer: A

Watch Video Solution

2πs

s
π

4

46. The maximum velocity of a linear simple harmonic

oscillator represented by  is given

by [all quantities are in SI units]

A. 100 m/s

B. 300 m/s

C. 

y = 6sin(50t + π/3)

6πm/s

https://dl.doubtnut.com/l/_UNj3ZPQww9jO
https://dl.doubtnut.com/l/_1btL0WdFIOyE


D. 

Answer: B

Watch Video Solution

π/3m/s

47. The frequency of a linear SHM-oscillator is to be

doubled. For this the mass should be

A. doubled

B. halved

C. reduced to one fourth of its original value

D. increased to four times

Answer: C

https://dl.doubtnut.com/l/_1btL0WdFIOyE
https://dl.doubtnut.com/l/_ykfVeiiNsGXB


Watch Video Solution

48. A particle executes a SHM of angular velocity 2 rad/s

and maximum acceleration of . What is the path

length of the oscillator ?

A. 2 m

B. 3 m

C. 4 m

D. 6 m

Answer: C

Watch Video Solution

8m/s2

https://dl.doubtnut.com/l/_ykfVeiiNsGXB
https://dl.doubtnut.com/l/_DpS7aZZ4fcGs
https://dl.doubtnut.com/l/_1AumFhbjLdfE


49. The instantaneous displacement of a simple

pendulum oscillator is given by Its

speed will be maximum at time

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = A cos(ωt + )
π

4

t =
π

ω

t =
2π

ω

t =
π

4ω

t =
ω

2π

https://dl.doubtnut.com/l/_1AumFhbjLdfE


50. In a linear S.H.M., the acceleration of the particle is

zero, when its velocity is

A. Zero

B. Maximum

C. Half of its maximum value

D. Minimum

Answer: B

Watch Video Solution

51. The displacement of a particle executing a S.H.M. is

given by x= A "sin" . What is the amplitude ofωt + Acosωt

https://dl.doubtnut.com/l/_fjpvxTXNZFU5
https://dl.doubtnut.com/l/_qiYEMdhozvMg


motion ?

A. 

B. 

C. 

D. A

Answer: B

Watch Video Solution

2A

√2A

√3A

52. The maximum velocity of a particle performing a linear

S.H.M. of amplitude 1.4 cm is . What is the period

of S.H.M. ?

4.4m/s

https://dl.doubtnut.com/l/_qiYEMdhozvMg
https://dl.doubtnut.com/l/_FhF0kMMEkVJs


A. 0.1 s

B. 0.2 s

C. 2 s

D. 0.02 s

Answer: D

Watch Video Solution

53. A particle executes a linear S.H.M. given by y= 0.5 "sin"

100 (metre). 

Its amplitude and frequency given in cm and hertz are

A. 50 cm and 100 Hz

https://dl.doubtnut.com/l/_FhF0kMMEkVJs
https://dl.doubtnut.com/l/_Lg73hdl3hlgk


B. 5 cm and 50 Hz

C. 50 cm and 

D. 

Answer: C

Watch Video Solution

Hz
50

π

0.5  and Hz
π

50

54. A body of mass 200 g is executing a S.H.M. of

amplitude 50 cm and period 1 s. The magnitude of

maximum force acting on the particle is (use 

A. 1 N

B. 2 N

π2 = 10)

https://dl.doubtnut.com/l/_Lg73hdl3hlgk
https://dl.doubtnut.com/l/_4ekFDAkFHjtH


C. 3 N

D. 4 N

Answer: D

Watch Video Solution

55. The equation of motion of a particle executing a linear

S.H.M. is given by . What is its

velocity, when x=6 ?

A. 64 cm/sec

B. 54 cm/sec

C. 32 cm/sec

x = 10sin(4t − π/6)cm

https://dl.doubtnut.com/l/_4ekFDAkFHjtH
https://dl.doubtnut.com/l/_3fBoCl1zReHE


D. 16 cm/sec

Answer: C

Watch Video Solution

56. A particle performs a S.H.M. of period  sec and

amplitude 2 cm. At what dis"tan"ce from the mean

position, its velocity and acceleration are numerically

equal ?

A. 

B. 

C. 

D. 

2π

√2cm

√3cm

√6cm

√5cm

https://dl.doubtnut.com/l/_3fBoCl1zReHE
https://dl.doubtnut.com/l/_izaIfAZcafAB


Answer: A

Watch Video Solution

57. A particle is executing a simple harmonic motion. Its

maximum acceleration is  and maximum velocity is .

Then, its time period of vibration will be

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

α β

T =
2πβ

α

T =
2πα

β

T =
β

2πα

T =
α

2πβ

https://dl.doubtnut.com/l/_izaIfAZcafAB
https://dl.doubtnut.com/l/_JukCqyMOVDFH


Watch Video Solution

58. If a body of mass 0.98 kg is made to oscillate on a

spring of force constant 4.84 N/m the angular frequency

of the body is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2rad/s

√3rad/s

√5rad/s

√7rad/s

https://dl.doubtnut.com/l/_JukCqyMOVDFH
https://dl.doubtnut.com/l/_fz9anmdaC7cX
https://dl.doubtnut.com/l/_BmHWZ7f9sdug


59. The periodic time of a particle executing a linear S.H.M.

is . If its velocity at a dis"tan"ce b from the mean

position is , then the path length of the particle is

A. b

B. 2b

C. 3b

D. 4b

Answer: D

Watch Video Solution

2π

ω

√3bω

60. A body is executing S.H.M. when its displacement from

the mean position is 4 cm and 5 cm, the corresponding

https://dl.doubtnut.com/l/_BmHWZ7f9sdug
https://dl.doubtnut.com/l/_19w72uIDr2R2


velocity of the body is 10 cm/sec and 8 cm/sec. Then the

time period of the body is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π sec

sec
π

2

2πs

sec
3π

2

61. A block rests on a horizontal table which is executing

SHM in the horizontal plane with an amplitude A. What

https://dl.doubtnut.com/l/_19w72uIDr2R2
https://dl.doubtnut.com/l/_vshTAMJnthY3


will be the frequency of oscillation, the block will just

start to slip? Coe�cient of friction .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

= μ

2π√
A

μg

√
1

2π

μg

A

2πμg

A

√
1

4π

μg

A

62. A partilce is executive simple harmonic motion given

by 

  x = 5 sin(4t − )
π

6

https://dl.doubtnut.com/l/_vshTAMJnthY3
https://dl.doubtnut.com/l/_im4vZQDz6cBl


The velocity of the particle when its displacement is 3

units is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

16cm/s

cm/s
5π

6

20cm/s

cm/s
2π

3

63. A particle executes simple harmonic motion with an

amplitude of 4 cm . At the mean position the velocity of

https://dl.doubtnut.com/l/_im4vZQDz6cBl
https://dl.doubtnut.com/l/_6eG7aK5oq9tw


the particle is 10 cm/ s . The distance of the particle from

the mean position when its speed becomes 5 cm/s is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2(√3)cm

2(√5)cm

√5cm

√3cm

64. The instantaneous displacement of a simple

pendulum oscillator is given by Its

speed will be maximum at time

x = A cos(ωt + )
π

4

https://dl.doubtnut.com/l/_6eG7aK5oq9tw
https://dl.doubtnut.com/l/_ZfwLpUjp47T7


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

2ω

π

4ω

2π

ω

π

ω

65. The height of a swing changes during its motion from

0.1 m to 2.5 m . The minimum velocity of a boy who swings

in this swing is

A. 3.14 m/s

https://dl.doubtnut.com/l/_ZfwLpUjp47T7
https://dl.doubtnut.com/l/_jfsI1GptNzzF


B. Zero

C. 5.4 m/s

D. 4.95 m/s

Answer: B

Watch Video Solution

66. The maximum velocity for a particle in S.H.M. is 0.16

m/s and the maximum acceleration is . The

amplitude of S.H.M. is

A. 

B. 

0.64m/s2

4 × 10− 2m

4 × 10− 1m

https://dl.doubtnut.com/l/_jfsI1GptNzzF
https://dl.doubtnut.com/l/_O9XYBoDiwTdU


C. 

D.  m

Answer: A

Watch Video Solution

4 × 102m

4 × 10− 3

67. The periodic time of a particle performing a linear

S.H.M. is 12 sec. It starts from the mean position. After 2

seconds, its velocity is found to be . What is the

amplitude of S.H.M. ?

A. 12 cm

B. 18 cm

C. 36 cm

πcm/sec

https://dl.doubtnut.com/l/_O9XYBoDiwTdU
https://dl.doubtnut.com/l/_brFhRaVlGIYJ


D. 24 cm

Answer: D

Watch Video Solution

68. A particle is performing a linear S.H.M. of period 24 s.

The velocity of the particle is 6.28 m/s after 4 s after

cros"sin"g the mean position. What is the amplitude of

S.H.M. ?

A. 48 cm

B. 36 cm

C. 24 cm

D. 12 cm

https://dl.doubtnut.com/l/_brFhRaVlGIYJ
https://dl.doubtnut.com/l/_LVTJeh7gCp3s


Answer: A

Watch Video Solution

69. A particle performing SHM has time period  and

path lenght 4 cm. The displacement from mean position

at which acceleration is equal to velocity is

A. 1 cm

B. 2 cm

C. 3 cm

D. 4 cm

Answer: A

h id l i

2π

√3

https://dl.doubtnut.com/l/_LVTJeh7gCp3s
https://dl.doubtnut.com/l/_tqdgpz2oJf7Q


Watch Video Solution

70. A particle executes a linear S.H.M. of angular velocity 4

rad/s and maximum acceleration of . What is its

path length ?

A. 0.5 m

B. 0.75 m

C. 1 m

D. 2 m

Answer: C

Watch Video Solution

8m/s2

https://dl.doubtnut.com/l/_tqdgpz2oJf7Q
https://dl.doubtnut.com/l/_aOzq7apyU5sr
https://dl.doubtnut.com/l/_hHjS19CMtZvi


71. A large horizontal surface moves up and down in SHM

with an amplitude of 1 cm . If a mass of 10 kg (which is

placed on the surface) is to remain continually in contact

with it, the maximum frequency of S.H.M. will be

A. 0.5 Hz

B. 1.5 Hz

C. 5.0 Hz

D. 10.0 Hz

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hHjS19CMtZvi


72. A particle is performing a linear S.H.M. If at time t=0,

its displacement is 1 cm, its velocity is  and its

angular frequency is , then the amplitude of its

motions is

A. 1 cm

B. 

C. 3 cm

D. 

Answer: B

Watch Video Solution

πcm/sec

πrad/s

√2cm

πcm

https://dl.doubtnut.com/l/_I1ErXIH6wJMm


73. The frequency of the sinusoidal wave 

 would be

A. 

B. 2000 Hz

C. 20 Hz

D. 

Answer: D

Watch Video Solution

y = 0.40 cos[2000t + 0.80x]

1000πHz

Hz
1000

π

74. If a simple harmonic oscillator has got a displacement

of  and acceleration equal to  at any time,0.02m 2.0ms− 2

https://dl.doubtnut.com/l/_0HRaTAvvwbXE
https://dl.doubtnut.com/l/_Aw8PtpHxSWvw


the angular frequency of the oscillator is equal to

A. 10 rad/s

B. 5 rad/s

C. 1 rad/s

D. 20 rad/s

Answer: A

Watch Video Solution

75. A partilce is executive simple harmonic motion given

by 

  x = 5 sin(4t − )
π

6

https://dl.doubtnut.com/l/_Aw8PtpHxSWvw
https://dl.doubtnut.com/l/_PoSmj2IzxvEt


The velocity of the particle when its displacement is 3

units is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6cm/s

16cm/s

cm/s
2π

3

8cm/s

76. The maximum velocity a particle, executing simple

harmonic motion with an amplitude 7 mm, 4.4 m//s. The

period of oscillation is.

https://dl.doubtnut.com/l/_PoSmj2IzxvEt
https://dl.doubtnut.com/l/_9MJg4B0nl0Or


A. 0.1 s

B. 100 s

C. 0.01 s

D. 10 s

Answer: A

Watch Video Solution

77. The displacement of a particle is represented by the

equation 

metre  

The motion of the particle is

A. a S.H.M. with amplitude 0.8 m

y = 0.4{cos2( ) − sin2( )}
πt

2
πt

2

https://dl.doubtnut.com/l/_9MJg4B0nl0Or
https://dl.doubtnut.com/l/_RDv9CS04mjk5


B. oscillatory but not S.H.M.

C. a S.H.M. with amplitude 0.4 m

D. a S.H.M. with amplitude 

Answer: C

Watch Video Solution

0.4√2m

78. A person normally weighing  stands on a

platform which oscillates up and down harmonically at a

frequency  and an amplitude  . If a

machine on the platform gives the person's weight

against time deduce the maximum and minimum reading

it will shown, .

60kg

2.0 sec− 1 5.0cm

Takeg = 10m/sec2

https://dl.doubtnut.com/l/_RDv9CS04mjk5
https://dl.doubtnut.com/l/_Adt0pBkCfQPu


A. maximum reading of the machine is 90 kg

B. minimum reading of the machine is zero

C. minimum reading of the machine is 32 kg

D. maximum reading of the machine is 108 kg

Answer: D

Watch Video Solution

79. Motion of an oscillating liquid column in a U-tube is

A. periodic but not simple harmonic

B. non-periodic

https://dl.doubtnut.com/l/_Adt0pBkCfQPu
https://dl.doubtnut.com/l/_yrImb5hQYXny


C. simple harmonic and time period is independent of

the density of the liquid

D. simple harmonic and time period is directly

proportional to the density of the liquid

Answer: C

Watch Video Solution

80. A particle executes S.H.M. of amplitude 25 cm and time

period 3 s. What is the minimum time required for the

particle to move between two points 12.5 cm on either

side of the mean position ?

A. 0.6 s

https://dl.doubtnut.com/l/_yrImb5hQYXny
https://dl.doubtnut.com/l/_QMAxEHZCZNyR


B. 0.5 s

C. 0.4 s

D. 0.2 s

Answer: B

Watch Video Solution

81. The average acceleration of a particle performing SHM

over one complete oscillation is

A. 

B. 

C. 

Aω2

2

Aω2

√2

Aω2

https://dl.doubtnut.com/l/_QMAxEHZCZNyR
https://dl.doubtnut.com/l/_IDYFghFj7Lh5


D. zero

Answer: D

Watch Video Solution

82. A linear SHM is represented by

cm.  

What is the amplitude of SHM ?

A. 

B. 50 cm

C. 10 cm

D. 20 cm

x = 5√2(sin2πt + cos2πt)

5√2

https://dl.doubtnut.com/l/_IDYFghFj7Lh5
https://dl.doubtnut.com/l/_ixGVBtLsi7xy


Answer: C

Watch Video Solution

83. A particle is executing a linear S.H.M. and its

di�erential equation is . Its time period of

motion is

A. 

B. 

C. 

D. 

Answer: D

h id l i

+ αx = 0
d2x

dt
2

2π

α

2πα

2π√α

2π

√α

https://dl.doubtnut.com/l/_ixGVBtLsi7xy
https://dl.doubtnut.com/l/_SKqQV1uhB5Zi


Watch Video Solution

84. The displacement of a particle in S.H.M. is given by

 where x is in metre. The amplitude

of motion of the particle is given by

A. 8 m

B. 10 m

C. 

D. 

Answer: C

Watch Video Solution

x = 5[cosπt + sinπt]

5√2m

10√2m

https://dl.doubtnut.com/l/_SKqQV1uhB5Zi
https://dl.doubtnut.com/l/_Bc22KgZNnq4p
https://dl.doubtnut.com/l/_R5szRvyPiQQV


85. A small wooden cube is placed on a plank. The plank

performs a vertical S.H.M. of frequency . What is the

maximum amplitude of its vertical S.H.M., so that the

wooden cube does not leave the plank ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Hz
3

π

[g = 10m/s2]

m
5

12

m
5

18

m
7
12

m
11

18

https://dl.doubtnut.com/l/_R5szRvyPiQQV


86. The maximum speed of a particle in SHM is given by

. The average speed of the particle in terms of

maximum speed is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

mA = Vm

Vm

2

πVm

2

2Vm

π

π

2Vm

https://dl.doubtnut.com/l/_VkFlAGpY96se


87. The displacements of two linear simple harmonic

oscillators are given by

. What is the

phase di�erence between the velocities of these

oscillators ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x1 = 3sin(100t + θ)  and x2 = 4cos(100t)

θ

θ − π/2

θ + π/2

−θ

https://dl.doubtnut.com/l/_3FBkYNhu20uE
https://dl.doubtnut.com/l/_16eH1eLv393K


88. A particle executes a S.H.M. of amplitude 4 cm and

period 4 sec. If at time t=0, the net force acting on the

particle is zero, then its velocity at that point is given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2πcm/s

πcm/s

π/2cm/s

cm/s
3π

4

https://dl.doubtnut.com/l/_16eH1eLv393K


89. A spherical marble of radius r is made to oscillate in a

bowl of radius R. What is its period of oscillation ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T = 2π√
R

g

T = 2π√
R − r

g

T = √
1

2π

g

R − r

T = 2π√
g

R

90. The maximum velocity ad maximum acceleration of a

particle performing a linear S.H.M. are α  and β

https://dl.doubtnut.com/l/_faH7ZYWuGTjg
https://dl.doubtnut.com/l/_bilh2Pj86trn


respectively. Then the path length of the particle is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α(2)

β

β

2α2

2α2

β

2β

α2

91. The instantaneous displacement of a simple pendulum

oscillator is given by Its speed will

be maximum at time

x = A cos(ωt + )
π

4

https://dl.doubtnut.com/l/_bilh2Pj86trn
https://dl.doubtnut.com/l/_ratOqSoux76C


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2π

ω

π

4ω

π

ω

π

2ω

92. A particle executing a linear S.H.M. performs 1200

oscillations/minute. The velocity at the midpoint of its

path is 3.142 m/s. What is its equation of its displacement,

if at time t=0, it is in the extreme right position ?

A. y = 0.025sin(40πt)

https://dl.doubtnut.com/l/_ratOqSoux76C
https://dl.doubtnut.com/l/_Srf5lab5xcON


B. 

C. 

D. 

Answer: C

Watch Video Solution

y = 0.05cos(40πt)

y = 0.025cos(40πt)

y = 0.025cos(20πt)

93. A particle is performing simple harmonic motion

along axis with amplitude  and time period 

 .The minimum time taken by the particle to move

from  and back again is given by

A. 0.6 s

B. 0.4 s

x − 4cm

1.2 sec

x = 2cm → x = + 4cm

https://dl.doubtnut.com/l/_Srf5lab5xcON
https://dl.doubtnut.com/l/_7Dj4O0DOQlxs


C. 0.3 s

D. 0.2 s

Answer: B

Watch Video Solution

94. A particle oscillates simple harmonically along a

straight line with period 8 seconds and amplitude m.

It starts from the mean position, then the ratio of the

distances travelled by it in the second second and �rst

second of its motion is

A. 

B. 2

8√2

√2

https://dl.doubtnut.com/l/_7Dj4O0DOQlxs
https://dl.doubtnut.com/l/_ZkedyqCxkDzc


C. 

D. 

Answer: C

Watch Video Solution

(√2 − 1)

√3

95. A point mass m is suspended at the end of a massless

wire of length l and cross section. If Y is the Young's

modulus for the wire, obtain the frequency of oscillation

for the simple harmonic motion along the vertical line.

A. 

B. 

C. 

√
1

2π

LAm

Y

√
1

2π

YA

mL

√
1

2π
mY

AL

https://dl.doubtnut.com/l/_ZkedyqCxkDzc
https://dl.doubtnut.com/l/_4xLCEDfwLXmO


D. 

Answer: B

Watch Video Solution

√
1

2π

AL

mY

96. A particle executes a S.H.M. of amplitude 20 cm and

period 3 s. What is the minimum time required by the

particle to move between two points 10 cm on eith side of

the mean position ?

A. 1 s

B. 

C. 

D. 

s
3

4

s
1

2

s
1

4

https://dl.doubtnut.com/l/_4xLCEDfwLXmO
https://dl.doubtnut.com/l/_Q4qzCD9c54ep


Answer: C

Watch Video Solution

97. The displacement of a particle from its mean position

(in metre) is given by 

  

The motion of the particle is

A. periodic but not simple harmonic motion

B. non-periodic

C. simple harmonic motion with period of 0.1 s

D. simple harmonic motion with period of 0.2 s

Answer: C

y = 0.2sin(10πt + 1.5π)cos(10πt + 1.5π)

https://dl.doubtnut.com/l/_Q4qzCD9c54ep
https://dl.doubtnut.com/l/_benSUkcURn0N


Watch Video Solution

98. A body of mass 0.1 kg is executing a simple harmonic

motion of amplitude 0.2 m. When the body passes

through the mean position, its kinetic energy is 

J. The initial phase of oscillation is 60. What is the

equation of motion of the body ?

A. 

B. 

C. 

D. 

Answer: B

8 × 10− 3

y = 0.2sin( + )
1

4

π

3

y = 0.2sin(4t + )
π

3

y = 0.2sin( + )
1

2

π

3

y = 0.2sin(4t − )
π

3

https://dl.doubtnut.com/l/_benSUkcURn0N
https://dl.doubtnut.com/l/_532FM5fqnUFV


Watch Video Solution

99. Two S.H.M. s are represented by the equation

What is the ratio of the amplitudes of  ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x1 = 3sin(2πt + )  and x2 = 3√2[sin(2πt) + cos(2πt)]
π

4

x1  and x2

2: 1

1: 2

1: 3

√3: 1

https://dl.doubtnut.com/l/_532FM5fqnUFV
https://dl.doubtnut.com/l/_JmcY6JHDNSMC
https://dl.doubtnut.com/l/_QSpMDDGGiizW


100. A  tube pf uniform born of cross sectional area 

has been set up vertically with open ends facing up Now

 of a liquid of density  is poured into it. The column

of liquid in this tube will oscillation with a period  such

that

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

U A

mgm d

T

T = 2π√
MA

gd

T = 2π√
M

2Adg

T = 2π√
M

g

T = 2π√
M

gdA

https://dl.doubtnut.com/l/_QSpMDDGGiizW
https://dl.doubtnut.com/l/_orK5xR0qtLX5


101. The displacement of a particle in S.H.M. is given by

  

At time t=0, x=1 cm, initial velocity  and angular

frequency is  per second. What is the amplitude of SHM

?

A. 2.5 cm

B. 2 cm

C. 

D. 1.5 cm

Answer: C

Watch Video Solution

x = Acos(ωt + ϕ)

= πcm/s

π

√2cm

https://dl.doubtnut.com/l/_orK5xR0qtLX5


102. Two particles P and Q start from origin and execute

simple harmonic motion along X-axis with same

amplitude but with periods  and  respectively. The

ratio of the velocities of P and Q when they meet is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3s 6s

3: 2

2: 3

1: 2

2: 1

https://dl.doubtnut.com/l/_rtuNtFYqKb36


103. A point mass oscillates along the acis according

to the law  if the acceleration of

the particle is written as, a , then :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x −

x = x0 cos(ωt − π/4)

= A cos(ω + δ)

A = x0, δ = −
π

4

A = x0ω
2, δ =

π

4

A = x0ω
2, δ = −

π

4

A = x0ω
2, δ =

3π

4

https://dl.doubtnut.com/l/_ASyfDkh715xc


104. The displacement of an obuect attached to a spring

and executing simple harmonic motion is given by

 metre. The time at which the

maximum speed �rst occurs is.

A. 0.5 sec

B. 0.25 sec

C. 0.75 sec

D. 0.125 sec

Answer: A

Watch Video Solution

x = 2 × 100− 2 cos πt

https://dl.doubtnut.com/l/_MrrwBibJr8ok


105. A coin is placed on a horizontal platform which

undergoes vertical simple harmonic motion of angular

frequency . The amplitude of oscillation is gradually

increased. The coin will leave contact with the platform

for the �rst time

A. for an amplitude of 

B. at the highest position of the platform

C. at the mean position of the platform

D. for an amplitude of 

Answer: D

Watch Video Solution

ω

g2 /ω2

g/ω2

https://dl.doubtnut.com/l/_oxeshjd5i5X4
https://dl.doubtnut.com/l/_Kdh5VOplEuJ1


106. A particle executes a linear SHM. In two of its

positions the velocities are u and v and the

corresponding acceleration are  respectively 

. What is the dis"tan"ce between the

positions ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

α  and β

(0 < α < β)

u2 + v2

α + β

u2 − v2

α + β

u2 + v2

α − β

u2 − v2

α − β

https://dl.doubtnut.com/l/_Kdh5VOplEuJ1
https://dl.doubtnut.com/l/_ITBsdIfwDIjk


107. The displacement of a particle in S.H.M. is given by

  

At time t=0, x=1 cm, initial velocity  and angular

frequency is  per second. What is the amplitude of SHM

?

A. 1 cm

B. 2 cm

C. 

D. 

Answer: D

Watch Video Solution

x = Acos(ωt + ϕ)

= πcm/s

π

πcm

√2cm

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


108. Due to some force  a body oscillates with period 

 and due to other force  it oscillates with period 

. If both the forces acts simultaneously in same

direction then new period is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

F1

4/5s F2

3/5s

s
12

25

s
35

24

s
25

12

s
24
25

https://dl.doubtnut.com/l/_6i0v97FKFbaZ


109. A particle moves along the -axis according to to the

law  

The amplitude of the oscillation is

A. 

B. 

C. 

D. A

Answer: A

Watch Video Solution

X

S = a sin2(ωt − π/4)

a

2

A

4

A

5

https://dl.doubtnut.com/l/_k511drjHLGF2


110. Two simple harmonic motion are represent by the

following equations 

  

  

Here  is in seconds. 

Find out the ratio of their amplitudes.What are the time

period of the two motion?

A. 

B. n=1

C. 

D. 

Answer: B

W h Vid S l i

y1 = 10 sin(3πt + π/3)

y2 = 5(sin 3πt + √3 cos 3πt)

t

n =
3

2

m =
2

3

m =
1

2

https://dl.doubtnut.com/l/_RvuIGe91kZob


Watch Video Solution

111. ABCD is a square with side AB = 2. A point P moves

such that its distance from A equals its distance from the

line BD. The locus of P meets the line AC at  and the line

through A parallel to BD at  and . The area of the

triangle  is :

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

T1

T2 T3

T1T2T3

https://dl.doubtnut.com/l/_RvuIGe91kZob
https://dl.doubtnut.com/l/_KeUYwG47Or2l


112. An oscillator consists of a block attached to a spring

of spring constant K=300 N/m. At some time t the

position (measured from its equilibrium position),

velocity and acceleration of the block are 

. What

is the ampliof motion and the mass of the block ?

A. 0.3 m and 0.3 kg

B. 0.4 m and 

C. 

D. 

Answer: C

x = 0.1m, v = − 15m/s  and a = − 90m/s2

kg
1

4

0.5  and kg
1

3

0.5m  and kg
1

4

https://dl.doubtnut.com/l/_KeUYwG47Or2l
https://dl.doubtnut.com/l/_G6Hpm89Yo6pr


Watch Video Solution

113. Time period of a particle executing  is  sec. At 

 it is at the mean position. The ratio of the distance

covered by the particle in the  second to the 

second is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

SHM 8

t = 0

1st 2nd

1

√2

1

2

1

(√2 − 1)

√2 − 1

3

https://dl.doubtnut.com/l/_G6Hpm89Yo6pr
https://dl.doubtnut.com/l/_EjVuiV6V5ArD


114. A  mass is suspended from a wire of negligible

mass. The length of the wire is  and its cross -

sectional area is . If the mass is pulled a

little in the vertically downward direction and released , it

performs  with angular frequency . If the

young's modulus of the material of the wire is

, �nd the value of .

A. 3

B. 4

C. 5

D. 7

Answer: B

0.1kg

1m

4.9 × 10− 7m2

SHM 140rads− 1

p × 109Nm− 2 p

https://dl.doubtnut.com/l/_EjVuiV6V5ArD
https://dl.doubtnut.com/l/_ujUNCdONnxIc


Watch Video Solution

115. If x, v and a denote the displacement, the velocity and

the acceleration of a particle executing simple harmonic

motion of time period T, then, which of the following does

not change with time?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

aT

x

aT + 2pv

aT

v

a2T 2 + 4p2v2

https://dl.doubtnut.com/l/_ujUNCdONnxIc
https://dl.doubtnut.com/l/_3duhTe28nJTt


116. A small marble of mass m oscillates simple

harmonically inside a watch glass whose radius of

curvature is 2.5m. What is its period of motion. (Take

A. 3 s

B. 3.142 s

C. 3.55 s

D. 3.75 s

Answer: B

Watch Video Solution

g = 10m/s2)

https://dl.doubtnut.com/l/_3duhTe28nJTt
https://dl.doubtnut.com/l/_Et1HxCqXhGEt
https://dl.doubtnut.com/l/_lVpK2Hdtmlib


117. A particle is executing a linear SHM.  are

its velocities at dis"tan"ce  from the

equilibrium. What is its period of oscillation ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v1  and v2

x1  and x2

T = 2π

 
⎷

x2
2 − x2

1

v2
1 − v2

2

T = 2π

 
⎷

v2
1 − v2

2

x2
2 − x2

1

T = 2π
(v1 − v2)

(x2 − x1)

T = 2π

 
⎷

(x2 − x1)
2

(v1 − v2)
2

https://dl.doubtnut.com/l/_lVpK2Hdtmlib


118. A particle is executing a linear S.H.M.  are

as speeds at dis"tan"ces  from the equilibrium

position. What is its ampiltude of oscillation ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v1  and v2

x1  and x2

A =

 
⎷

v2
1x

2
2 − v2

2x
2
1

v2
1 − v2

2

A =

 
⎷

v2
1 − v2

2

v2
1x

2
2 − v2

2x
2
1

A =
v2

1x
2
2 − v2

2x
2
1

v2
1 − v2

2

A =

 
⎷

v2
1x

2
1 − v2

2x
2
2

v2
1 − v2

2

https://dl.doubtnut.com/l/_5HFRDWOjhFBe


119. A particle executing a linear SHM has velocities of 8

m/s 7 m/s and 4 m/s, respectively at three points at

dis"tan"ces of x m, (x+1) m and (x+2)m from the mean

position. What is the maximum velocity of the particle ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√50
m

s

√65
m

s

√35
m

s

√20
m

s

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


120. A mass (m) is suspended at the end of a weightless

wire of length L, cross-sectional area A and Young's

modulus Y. The period of oscillation for the S.H.M. along

the vertical direction is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2π√
YA

mL

2π√
mL

YA

2π√
mY

AL

2π√
AL

mY

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


121. A particle is performing a linear S.H.M about the mean

position with the equation of velocity given by

. Then the period of motion is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4v2 − 25 − x2

2π

π

3π

4π

https://dl.doubtnut.com/l/_cwocLXc7Egtf


122. A block rests on a horizontal table which is executing

SHM in the horizontal plane with an amplitude A. What

will be the frequency of oscillation, the block will just

start to slip? Coe�cient of friction .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= μ

√
1

2π

μg

A

√
1

4π

μg

A

2π√
A

μg

4π√
A

μg

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


123. What is the nature of the graph between K.E. and P.E.

of a particle performing a �near S.H.M. ?

A. A straight line pas"sin"g through the origin.

B. A straight line parallel to the  axis

C. A straight line having intercepts on the

 axes

D. A straight line parallel to  axis

Answer: C

Watch Video Solution

EK

EP  and EK

EP

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


124. What is the nature of the graph between the

potential energy and total energy of a particle

performing a linear S.H.M. ?

A. a "sin"ce curve

B. a "cos"ine curve

C. a circle

D. a straight line

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_LnrOjYrf7bKD


125. A linear S.H.M is considered as the projection of a

U.C.M. on a diameter of the reference circle. The phase

angle between the projections of uniform circular motion

on two mutually perpendicular diameter is

A. 0

B. 

C. 

D. 

Answer: D

Watch Video Solution

π

3π

4

π

2

https://dl.doubtnut.com/l/_xHS0HlptvEq3


126. The equation of a particle executing a linear S.H.M. is

given by . The "tan"gent of its initial

phase angle is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = 4cosωt + sinωt

tanα =
3

4

tanα =
4
3

tanα = 1

tanα = √3

https://dl.doubtnut.com/l/_fP2ESiC0WYYr


127. A particle performing a linear S.H.M. starts from the

positive extremity. Then the epoch of the particle is

A. Zero

B.  radian

C.  radian

D.  radian

Answer: C

Watch Video Solution

π

π/2

2π

128. The equation of linear S.H.M. of a particle is given by

, the term  representsx = 0.5sin[4πt − ]
π

3

π

3

https://dl.doubtnut.com/l/_7MYO62U3qwLD
https://dl.doubtnut.com/l/_BCcx36yRagj4


A. the phase of S.H.M.

B. the initial of S.H.M.

C. angular frequency of S.H.M.

D. period of S.H.M.

Answer: B

Watch Video Solution

129. Two simple harmonic motions are represented by

. The phase di�erence

between them is

A. Zero

y1 = 10sinωt  and y2 = 15cosωt

https://dl.doubtnut.com/l/_BCcx36yRagj4
https://dl.doubtnut.com/l/_42pweWOMt7Nd


B.  radian

C.  radian

D.  radian

Answer: D

Watch Video Solution

π

6

π

4

π

2

130. The phase of a linear harmonic oscillator is found to

increase by  in 10 seconds. The frequency of oscillator

is

A. 1 Hz

B.  Hz

10π

1/2

https://dl.doubtnut.com/l/_42pweWOMt7Nd
https://dl.doubtnut.com/l/_e1DKQzVK3mMA


C. 2 Hz

D.  Hz

Answer: B

Watch Video Solution

3π

131. The equation of a particle executing a S.H.M. is given

by . The "tan"gent of the initial

phase angle is given by

A. 

B. 

C. 

x = 4sinωt + 5cosωt

tanα =
2

3

tanα = 1

tanα =
5

4

https://dl.doubtnut.com/l/_e1DKQzVK3mMA
https://dl.doubtnut.com/l/_N8RfiSHD5sEw


D. 

Answer: C

Watch Video Solution

tanα =
4
5

132. A linear SHM is represented by

cm.  

What is the amplitude of SHM ?

A. 20 cm

B. 50 cm

C. 10 cm

D. 

x = 5√2(sin2πt + cos2πt)

5√2cm

https://dl.doubtnut.com/l/_N8RfiSHD5sEw
https://dl.doubtnut.com/l/_CduhTyRZA5dk


Answer: C

Watch Video Solution

133. What is the amplitude of the S.H.M. obtained by

combining the motions. 

A. 8 cm

B. 

C. 6 cm

D. 

Answer: B

W t h Vid S l ti

x1 = 4sinωtcm,     x2 = 4sin(ωt + )cm
π

3

4√3cm

2√3cm

https://dl.doubtnut.com/l/_CduhTyRZA5dk
https://dl.doubtnut.com/l/_kVApSA5SZBmr


Watch Video Solution

134. The periodic times of two particles P and Q executing

S.H.M. s are in the ration of 1 : 5. Both start moving from

the mean position at the same ins"tan"t. After how many

osicllations of P, the two particles will be again in phase

at the mean position ?

A. 2

B. 3

C. 4

D. 5

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_kVApSA5SZBmr
https://dl.doubtnut.com/l/_48IfMKsnyMo7


135. In S.H.M. which one of the following graphs is a

straight line ?

A. P.E. against displacement

B. acceleration against timeq

C. total energy against displacement

D. velocity against displacement

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_48IfMKsnyMo7
https://dl.doubtnut.com/l/_ghRoKxs91PKv


136. The total work done by the restoring force in simple

harmonic motion of amplitude A and angular velocity  in

one oscillation is

A. 

B. 

C. Zero

D. 

Answer: C

Watch Video Solution

ω

mω2A21

2

mA2ω2

mAω
1

2

https://dl.doubtnut.com/l/_zNk8HpT4zRRX


137. The displacement of a particle performing a S.H.M. is

given by . If at time t, the

displacement of the particle is 6 cm, them the phase of

the particle at that instant is

A.  radian

B.  radian

C.  radian

D.  radian

Answer: D

Watch Video Solution

x = 12cos(ωt + α)cm

π

6

π

4

π

π

3

https://dl.doubtnut.com/l/_c3L5K4t5qpIC


138. The phase of a particle executing simple harmonic

motion is  when it has

A. Maximum acceleration

B. Maximum energy

C. Minimum displacement

D. Maximum velocity

Answer: A

Watch Video Solution

π

2

139. Two particles A and B execute simple harmonic

motions of period T and . They start from mean5T /4

https://dl.doubtnut.com/l/_MRFrTLtPodVi
https://dl.doubtnut.com/l/_aNQQxGhfE3BA


position. The phase di�erence between them when the

particle A complete an oscillation will be

A.  rad

B.  rad

C.  rad

D.  rad

Answer: B

Watch Video Solution

π

5

2π

5

π

2

π

3

140. when two displacements represented by

 and  are superimposed the

motion is

y1 = a sin(ωt) y2 = b cos(ωt)

https://dl.doubtnut.com/l/_aNQQxGhfE3BA
https://dl.doubtnut.com/l/_8sAppI35wNC8


A. simple harmonic with amplitude 

B. simple harmonic with amplitude 

C. simple harmonic with amplitude 

D. not a simple harmonic

Answer: B

Watch Video Solution

a

b

√a2 + b2

(a + b)

2

141. A particle is exdecuting a linear SHM. What is the

nature of the graph between the velocity and

displacement of the particle at any ins"tan"t ?

A. a straight line

https://dl.doubtnut.com/l/_8sAppI35wNC8
https://dl.doubtnut.com/l/_Tgrj4LWccdcQ


B. a circle

C. an ellipse

D. a parabola

Answer: C

Watch Video Solution

142. The S.H.M.s of two particles are given by 

The ratio of their amplitudes is

A. 

B. 

y1 = 10sin[2πt + ]  and y2 = 5[sin2πt + √3cos2πt]
π

6

1: 2

1: 1

https://dl.doubtnut.com/l/_Tgrj4LWccdcQ
https://dl.doubtnut.com/l/_UV9V9Vs5HuwC


C. 

D. 

Answer: B

Watch Video Solution

2: 1

3: 1

143. Two simple harmonic are represented by the

equation .  

The phase di�erence of the velocity of particle 1 with

respect to the velocity of particle 2 is.

A. 

B. 

C. 

y1 = 0.1 sin(100π + ) and y2 = 0.1 cos πt
π

3

π

3

−
π

6

π

6

https://dl.doubtnut.com/l/_UV9V9Vs5HuwC
https://dl.doubtnut.com/l/_7WMIGos13fIb


D. 

Answer: B

Watch Video Solution

−
π

3

144. What is the minimum phase di�erence between two

S.H.M.s given by

A. 

B. 

C. 

D. 

x2 = sinωt + cosωtt  and x1 = sinωt + cosωt
1

2

√3

2

π

4

π

12

π

3

−
π

4

https://dl.doubtnut.com/l/_7WMIGos13fIb
https://dl.doubtnut.com/l/_EKioD3Wz3PeX


Answer: B

Watch Video Solution

145. The displacement of a particle in S.H.M. is given by

. The initial position (at time t=0), of

the particle is the initial phase angle if the angular

frequency of the particle is  ?

A. 

B. 

C. 

D. 

Answer: B

x = Bsin(ωt + α)

πrad/s

π

2

π

4

π

6

π

5

https://dl.doubtnut.com/l/_EKioD3Wz3PeX
https://dl.doubtnut.com/l/_kRnf0y9M5Ysv


Watch Video Solution

146. Two particles execute SHM of same amplitude and

frequency on parallel lines. They pass one another when

moving in opposite directions each time their

displacement is one third their amplitude. What is the

phase di�erence between them?

A. 

B. 

C. 

D. 

Answer: C

90∘

30∘

120∘

60∘

https://dl.doubtnut.com/l/_kRnf0y9M5Ysv
https://dl.doubtnut.com/l/_AePykA6zerw9


Watch Video Solution

147. What is the minimum phase di�erence between two

simple harmonic oscillations given by

  

 ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y1 = sinωt + cosωt
1

2

√3

2

y2 = sinωt + cosωt

π

12

7π
12

π

6

−
π

6

https://dl.doubtnut.com/l/_AePykA6zerw9
https://dl.doubtnut.com/l/_rdWEGvbhZ2V5


148. The force constant of a linear harmonic oscillator is

10 N/m. If is P.E. at a point in its path is 0.05J, its

corresponding displacement is

A. 1 metre

B. 0.5 m

C. 0.25 m

D. 0.1 m

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_rdWEGvbhZ2V5
https://dl.doubtnut.com/l/_b7Dndb8eDKzE


149. A body executes SHM with an amplitude a. At what

displacement from the mean positions, the potentail

energy of the body is one-fourth of its total energy?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A

4

A

2

A

3

3A

4

https://dl.doubtnut.com/l/_bYVY9pVKqkf2


150. For a particle performing a S.H.M. the potential and

kinetic energies will be equal when the displacement of

the particle is

A. A

B. 

C. 

D. 

Answer: D

Watch Video Solution

A

2

A√2

A

√2

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


151. When the displacment in S.H.M. is half the amplitude,

the ratio of potential energy to the total energy is

A. 

B. 

C. 1

D. 

Answer: D

Watch Video Solution

1

2

1

8

1

4

152. A particle executes a linear S.H.M. of amplitude A. At

what dis"tan"ce from the mean position is its K.E. equal to

https://dl.doubtnut.com/l/_jfm7C8ChO40r
https://dl.doubtnut.com/l/_Q82nksqYOYAk


its P.E. ?

A. 0.51 A

B. 0.61 A

C. 0.81 A

D. 0.71 A

Answer: D

Watch Video Solution

153. When a long spring is stretched by 1 cm, the

potential energy stored in the spring is U. What will be

the potential energy stored in it if it is stretched by 4 cm

?

https://dl.doubtnut.com/l/_Q82nksqYOYAk
https://dl.doubtnut.com/l/_RSkwN0CrjSp2


A. 4 U

B. 9 U

C. 16 U

D. 25 U

Answer: C

Watch Video Solution

154. For a particle executing  the kinetic

energy  is given . The maximum value of

potential energy is:

A. 

S. H. M. ,

K K = K0 cos2 ωt

K0

2

https://dl.doubtnut.com/l/_RSkwN0CrjSp2
https://dl.doubtnut.com/l/_yfT0gtmAaeZw


B. 

C. 

D. data not su�cient to obtain max P.E.

Answer: B

Watch Video Solution

K0

2K0

155. When the displacement of a linear harmonic

oscillator is  of its amplitude, the ratio of its total

energy to its potential energy is

A. 3

B. 4

1/3

https://dl.doubtnut.com/l/_yfT0gtmAaeZw
https://dl.doubtnut.com/l/_eCLQ9NrShFmo


C. 9

D. 

Answer: C

Watch Video Solution

1

9

156. The potential energies of a linear harmonic oscillator

at the mean position, extreme positions and an

intermediate position are 0, 0.5J and 0.3 J respectively. Its

total energy is given by

A. 0.7 J

B. 0.5 J

C. 0.8 J

https://dl.doubtnut.com/l/_eCLQ9NrShFmo
https://dl.doubtnut.com/l/_qtpInukJ0Ah8


D. 0.25 J

Answer: B

Watch Video Solution

157. A spring of spring constant  is stretched

by 4 cm from its unstreched of position. Then the work

required to stretch it further by 4 cm is

A. 6 N

B. 12 N

C. 18 N

D. 3 N

5 × 103N /m

https://dl.doubtnut.com/l/_qtpInukJ0Ah8
https://dl.doubtnut.com/l/_5GxGwZP6CxhF


Answer: B

Watch Video Solution

158. The maximum potential energy of a simple harmonic

oscilator is . The the P.E. of the oscillator when it is

half way to its end point is

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

Umax

Umax

2

Umax

3

Umax

4

2Umax

https://dl.doubtnut.com/l/_5GxGwZP6CxhF
https://dl.doubtnut.com/l/_pd5ncG0bULWh


Watch Video Solution

159. When the displacement of a particle in S.H.M. is 0.2m,

its Potential energy is equal to 2 J. The force constant of

the S.H.M. is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

100N /m

50N /m

200N /m

25N /m

https://dl.doubtnut.com/l/_pd5ncG0bULWh
https://dl.doubtnut.com/l/_hQEKAdwuCUcE
https://dl.doubtnut.com/l/_kGaAmZeUhByo


160. The total energy of a particle in linear S.H.M. is 20 J.

What is its kinetic energy when its displacment is half of

the amplitude ?

A. 10 J

B. 5 J

C. 15 J

D. 25 J

Answer: C

Watch Video Solution

161. The P.E. of a linear harmonic oscillator is 4J, when its

displacment is equal to half its amplitude. The total

https://dl.doubtnut.com/l/_kGaAmZeUhByo
https://dl.doubtnut.com/l/_oJlLa8XtjM3n


energy of the particle is

A. 8 J

B. 32 J

C. 16 J

D. 24 J

Answer: C

Watch Video Solution

162. For a particle performing a linear SHM the ratio of

the frequency of oscillation and the frequency of kinetic

energy is

https://dl.doubtnut.com/l/_oJlLa8XtjM3n
https://dl.doubtnut.com/l/_T4J1hxMwpGmq


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 1

2: 1

1: 2

1: 4

163. A linear harmonic oscillator of force constant

 and amplitude 2 cm has

A. a maximum P.E. of 100 Joule

B. a maximum K.E. of 150 Jule

106N /m

https://dl.doubtnut.com/l/_T4J1hxMwpGmq
https://dl.doubtnut.com/l/_l8CFlLqDVzYL


C. a total energy of 200 J

D. a total energy of 300 J

Answer: C

Watch Video Solution

164. The equation of a body of mass m and performing a

linear S.H.M is given by . The

total energy of the particle at any ins"tan"t is

A. 

B. 

C. 

x = asinωt + bsin(ωt + )
π

2

mω2ab
1

2

mω21
2

√a2 + b2

mω2(a2 + b2)
1

2

https://dl.doubtnut.com/l/_l8CFlLqDVzYL
https://dl.doubtnut.com/l/_ONsxLObGWSe1


D. 

Answer: C

Watch Video Solution

mω2√a2 + b21

2

165. The potential energy of a particle, executing a simple

harmonic motion, at a dis"tan"ce x from the equilibrium

position is proportional to

A. 

B. x

C. 

D. 

√x

x2

x3

https://dl.doubtnut.com/l/_ONsxLObGWSe1
https://dl.doubtnut.com/l/_HwucTvA9Rdnw


Answer: C

Watch Video Solution

166. If the KE of a particle performing a SHM of amplitude

A is  of its total energy, then the value of its

displacement is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

4

x = ±
A

2

x = ±
A

4

x = ±
√3A

2

x = ±
A

√2

https://dl.doubtnut.com/l/_HwucTvA9Rdnw
https://dl.doubtnut.com/l/_34hd9W3rtCEo


a c  deo So u o

167. When a particle executing a linear S.H.M. moves from

its extreme position to the mean position, its

A. K.E. decreases and potential energy increases

B. K.E. increases and potential energy decreases

C. potential energy becomes zero but kinetic energy

remains constant

D. P.E. increases but the K.E. becomes zero

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_34hd9W3rtCEo
https://dl.doubtnut.com/l/_7P9mCjh5nwty
https://dl.doubtnut.com/l/_NL64U0GCghSQ


168. When the displacement of a particle executing SHM is

one-fourth of its amplitude, what fraction of the total

energy is the kinetic energy?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

4

2

3

1

2

2

5

169. The kinetic energy of a particle executing SHM is 16J.

When it is in its mean position. If the amplitude of

https://dl.doubtnut.com/l/_NL64U0GCghSQ
https://dl.doubtnut.com/l/_LFIdA58E6OtI


oscillation is 25cm and the mass of the particle is 5.12 kg,

the time period of its oscillation in second is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sec
π

3

sec
π

5

sec
π

2

sec
π

10

170. The total energy of a body executing a linear S.H.M. is

20 J. What is the maximum velocity of the body, if the

mass of the body is 0.4 kg ?

https://dl.doubtnut.com/l/_LFIdA58E6OtI
https://dl.doubtnut.com/l/_70ZX9bsQa7YU


A. 5 m/s

B. 10 m/s

C. 15 m/s

D. 20 m/s

Answer: B

Watch Video Solution

171. A simple harmonic oscillator has a period T and

energy E. the amplitude of the oscillator is doubled.

Choose the correct answer.

https://dl.doubtnut.com/l/_70ZX9bsQa7YU
https://dl.doubtnut.com/l/_Jf8VdDtO5Ro4


A. the period gets houbled while energy remains the

same

B. the period remains the same and energy becomes

for times

C. both the period and the energy get doubled

D. energy gets doubled while the period remains the

same

Answer: B

Watch Video Solution

172. A spring, which is initially in its unstretched

condition, is �rst stretched by a length x and then again

https://dl.doubtnut.com/l/_Jf8VdDtO5Ro4
https://dl.doubtnut.com/l/_5maLFp6LjorR


by a further length x. The work done in the �rst case is

 and in the second case is .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

W1 W2

W2 = 4W1

W2 = W1

W2 = 2W1

W2 = 3W1

173. When a particle performs a linear S.H.M. the ratio of

its K.E. at the mean position to its P.E. at a point midway

between the mean and extreme position is

https://dl.doubtnut.com/l/_5maLFp6LjorR
https://dl.doubtnut.com/l/_5B22T4THWslW


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4: 1

1: 4

3: 2

2: 3

174. The maximum velocity of a particle performing a

S.H.M is v. If the periodic time is made rd and the

amplitude is doubled, then the new maximum velocity of

the particle will be

A. 3 v

1/3

https://dl.doubtnut.com/l/_5B22T4THWslW
https://dl.doubtnut.com/l/_gaVkQHIUjrcC


B. 6 v

C. 

D. 

Answer: B

Watch Video Solution

v/6

3v/2

175. A point particle of mass  is executing SHM of

amplitude . When the particle passes through the

mean position, its kinetic energy is . Obtain the

equation of motion of this particle if the initial phase of

oscillation is .

A. 

0.1kg

0.1m

8 × 10− 3J

45∘

y = 0.4sin(6t + π/4)

https://dl.doubtnut.com/l/_gaVkQHIUjrcC
https://dl.doubtnut.com/l/_YsNeXaLs4nR1


B. 

C. 

D. 

Answer: B

Watch Video Solution

y = 0.1sin(4t + π/4)

y = 0.1sin(2t + π/4)

y = 0.4sin(3t + π/4)

176. In a simple harmonic oscillator, at the mean position

A. kinetic energy is maximum, potential energy is

minimum

B. both kinetic and potential energies are minimum

C. both kinetic and potential energies are maximum

https://dl.doubtnut.com/l/_YsNeXaLs4nR1
https://dl.doubtnut.com/l/_BBdyeLQzLHuH


D. kinetic energy is minimum, potential energy is

maximum

Answer: A

Watch Video Solution

177. 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. 8 m/s

B. 10 m/s

C. 15 m/s

https://dl.doubtnut.com/l/_BBdyeLQzLHuH
https://dl.doubtnut.com/l/_katb1JkQVJKu


D. 5 m/s

Answer: D

Watch Video Solution

178. The total energy of a particle executing SHM is

directly proportional to the square of the following

quantity.

A. its velocity in equilibrium position

B. its displacement from equilibrium position

C. the square of the amplitude of its motion

D. frequency of oscillation

https://dl.doubtnut.com/l/_katb1JkQVJKu
https://dl.doubtnut.com/l/_437pQW74J6eH


Answer: C

Watch Video Solution

179. A particle executes simple harmonic motion with a

frequency. (f). The frequency with which its kinetic energy

oscillates is.

A. f

B. 2f

C. f2

D. 4 f

Answer: B

W t h Vid S l ti

https://dl.doubtnut.com/l/_437pQW74J6eH
https://dl.doubtnut.com/l/_a4e6iHGahzZ1


Watch Video Solution

180. The total energy of a particle, executing simple

harmonic motion is. 

where x is the displacement from the mean position,

hence total energy is independent of x.

A. proportional to 

B. proportional to x

C. independen of x

D. proportional to 

Answer: C

Watch Video Solution

x2

√3

https://dl.doubtnut.com/l/_a4e6iHGahzZ1
https://dl.doubtnut.com/l/_FX90M16ul6fO


181. A particle executes a S.H.M. Its P.E., K.E. and total

energy are measured as function of displacement of x.

Then its

A. K.E. is maximum, when x is maximum

B. Total energy is maximum, when x=0

C. P.E. is maximum, when x=0

D. K.E. is maximum, when x =0

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_0l01AXQAkOjP


182. A particle is vibrating in a simple harmonic motion

with an amplitude of 4 cm . At what displacement from

the equilibrium position, is its energy half potential and

half kinetic

A. 1 cm

B. 2 cm

C. 

D. 

Answer: D

Watch Video Solution

√2cm

2√2cm

https://dl.doubtnut.com/l/_EOTW7e2p4Fod


183. A linear harmonic osciallator executes a SHM of

period 4s. Which of the following quantities assoiated

with the oscillator will exhibit a simple harmonic motion

of period 2 second ?

A. velocity

B. phase di�erence between acceleration and

displacemnet

C. kinetic and potential energies

D. total energy

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_mtKdKR7mT4AR
https://dl.doubtnut.com/l/_yhfGlzPxk5T2


184. A pendulum of length 2 m lift at P . When it reaches Q

, it losses 10% of its total energy due to air resistance. The

velocity at Q is 

A. 2 m/sec

B. 8 m/sec

C. 6 m/sec

D. 1 m/sec

https://dl.doubtnut.com/l/_yhfGlzPxk5T2


Answer: C

Watch Video Solution

185. Two springs of force constants  are

stretched by the same force. It  are the

energies stored its them respectively, then

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

K1 = K2

W1  and W2

W1 < W2

W1 > W2

W1 = W2 /2

W1 = W2

https://dl.doubtnut.com/l/_yhfGlzPxk5T2
https://dl.doubtnut.com/l/_grLhuOjs6gVC


Watch Video Solution

186. Starting from the origin a body oscillates simple

harmonically with a period of 2s . After time  second

willthe kinetic energy be  of its total energy , then

value of x is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

x

75 %

s
1

4

s
1

2

s
1

3

s
1

6

https://dl.doubtnut.com/l/_grLhuOjs6gVC
https://dl.doubtnut.com/l/_7mtkBMWhLIDA


187. A particle starts oscillating simple harmonically from

its equilibrium position then, the ratio of kinetic energy

and potential energy of the particle at the time  is: 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T /12

(T = time period)

1: 2

2: 1

1: 3

3: 1

https://dl.doubtnut.com/l/_HiT3LWwROGg1


188. 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. 

Answer: C

Watch Video Solution

θ

1

2
ML

g

Mg

2L

MgL(1 − cosα)

MgLsinα

2

https://dl.doubtnut.com/l/_rSD3V7kMFVx7


189. A particle of mass m executes simple harmonic

motion with amplitude a and frequency v. The average

kinetic energy during its motion from the position of

equilibrium to the ends is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2π2ma2v2

π2ma2v2

π2ma2v21

4

4π2, a2v2

https://dl.doubtnut.com/l/_A01qD2IZ4PdG


190. A body is executing simple harmonic motion. At a

displacement  its potential energy is  and at a

displacement  its potential energy is  The potential

energy  at displacement  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x E1

y E2

E (x + y)

√E = √E1 + √E2

E = E1 + E2

E = E1 − E2

√E = √E1 − √E2

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


191. A particle of mass m is executing oscillation about the

origin on X- axis Its potential energy is V(x)=kIxI Where K

is a positive constant If the amplitude oscillation is a,

then its time period T is proportional

A. Proportinal to 

B. Independent of a

C. Proportional to 

D. Proportional to 

Answer: C

Watch Video Solution

a3 / 2

1

√a

√a

https://dl.doubtnut.com/l/_c69VUWHEe9uh


192. The restoring force and P.E. of a particle executing a

S.H.M. are F and U respectively when its displacement is x.

The relation between F, U ad x is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

+ x = 0
F

U

+ x = 0
2U
F

+ x = 0
F

2U

+ x = 0
U

F

https://dl.doubtnut.com/l/_1hw5L3wJswFT


193. The phase space diagram for harmonic motion is a

circle centered at the origin as shown in �gure. The to

circles represent the same oscillator but for di�erent

initial conditions and  and  are the total mechanical

energy, respectively . Then 

A. 

B. 

E1 E2

E1 = √2E2

E1 = 2E2

https://dl.doubtnut.com/l/_7LdKJpofyDje


C. 

D. 

Answer: C

Watch Video Solution

E1 = 4E2

E1 = 16E2

194. A linear harmonic oscillator of force constant

 and amplitude (0.01 m) has a total

mechanical energy of (160 J). Its.

A. maximum potential energy is 100 J

B. maximum kinetic energy is 160 J

C. maximum potential energy is 160 J

2 × 106N /m

https://dl.doubtnut.com/l/_7LdKJpofyDje
https://dl.doubtnut.com/l/_2fXZrqyTVaYM


D. maximum potential energy is zero

Answer: C

Watch Video Solution

195. A body of mass 0.2 kg executes a linear SHM along

the X-axis. When it is at position x=0.04 m, its P.E. =0.4 J

and K.E. -0.5 J. What is the amplitude of oscillation ?

A. 0.03 m

B. 0.05 m

C. 0.06 m

D. 0.08 m

https://dl.doubtnut.com/l/_2fXZrqyTVaYM
https://dl.doubtnut.com/l/_hQ6RIIvHAiA4


Answer: C

Watch Video Solution

196. A pendulum clock keeps correct tiime at  latitude.

If a is taken to poles, then

A. it keeps correct time

B. it gains time

C. it loses time

D. its period increases

Answer: B

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_hQ6RIIvHAiA4
https://dl.doubtnut.com/l/_gORVe0vbXFSy


197. The tension in the string of a simple pendulum is

maximum, when the bob of the pendulum

A. is at the extreme position

B. midway between the mean position and extreme

position

C. is at the mean position

D. starts oscillating with very large amplitudes

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_gORVe0vbXFSy
https://dl.doubtnut.com/l/_j9FzE3yflXum


198. For small amplitudes, the force constant of a simple

pendulum is

A. directly proportional to the acceleration due to

gravity

B. inversely proportional to the acceleration due to

gravity

C. independent of the mass of the bob and the length

of the pendulum

D. directly proportional to the mass of the bob

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_XBDO6AQUPF3D


199. A simple pendulum is attached to the roof of a lift.

When the lift is at rest, the frequency of oscillation of the

simple pendulum is 1 Hz. What will be its frequecy of

oscillation, if the cable wires controlling the vertical

motion of the lift ar broken ?

A. 2 Hz

B. zero

C. in�nity

D. 1 Hz

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6sAYeNPQMNrT
https://dl.doubtnut.com/l/_sxlEEKff8h6P


200. A simple pendulum completes 10 oscillation in 30

second. Another simple pendulum takes 40 seconds to

complete 10 oscillations at the same place. The ratio of

the lengths of the simple pendulums is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5

16

9

16

3

16

13

16

https://dl.doubtnut.com/l/_sxlEEKff8h6P


201. What is the maximum velocity of the bob of a

second's pendulum, if the amplitude of oscillation of the

pendulum is 0.1 m ?

A. 0.2 m/s

B. 0.5 m/s

C. 0.3142 m/s

D. 0.6284 m/s

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_2cFasB97lwR1


202. If the KE of a particle performing a SHM of amplitude

A is  of its total energy, then the value of its

displacement is

A. x= A

B. x=2A

C. 

D. 

Answer: C

Watch Video Solution

3

4

x = A
√3

2

x = A
√3

4

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


203. A simple pendulum, suspended from the coiling of a

lift, has a period of oscillation T, when the lift is at rest. If

the lift starts moving upwards with an acceleration a =3g,

then the new period will be

A. 2T

B. 4T

C. 

D. 

Answer: D

Watch Video Solution

T

3

T

2

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


204. The acceleration due to gravity on the moon is th

the acceleration due to gravity on the surface of the

earth. If the length of a second's pendulum is 1 m on the

surface of the earth, then its length on the surface of the

moon will be

A. 

B. 6 m

C. 

D. 

Answer: C

Watch Video Solution

1

6

m
1

2

m
1

6

m
1

4

https://dl.doubtnut.com/l/_oN5v9cb0oU8D
https://dl.doubtnut.com/l/_FJ239vssc2Np


205. The bob of a simple pendulum performs a S.H.M. of

amplitude 2 cm. If the mass of the bob is 100 gram and its

total energy is  J. The periodic time of S.H.M. is

A. 1.2 sec

B. 2 sec

C. 2.5 sec

D. 1.571 sec

Answer: D

Watch Video Solution

32 × 10− 5

https://dl.doubtnut.com/l/_FJ239vssc2Np


206. The period of a simple pendulum is double, when its

length is increased by 1.2 m. The original length of the

simple pendulum is

A. 0.2 m

B. 0.3 m

C. 0.4 m

D. 0.5 m

Answer: C

Watch Video Solution

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


207. When the length of simple pendulum is increased by

22 cm, the period increases by 20 %. The original length

of the simple pendulum is

A. 30 cm

B. 50 cm

C. 75 cm

D. 90 cm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_SWzoNa7qVGMq


208. The periodic time of a second's pendulum as seen by

an astronaut in a spaceship is

A. zero

B. in�nity

C. 2 sec

D. 20 sec

Answer: B

Watch Video Solution

209. If a simple pendulum oscillates with an amplitude of

50 mm and time period of 2 sec, then its maximum

https://dl.doubtnut.com/l/_pWJWv4LsXNmA
https://dl.doubtnut.com/l/_SbPpPEcEFrvO


velocity is

A. 0.10 m/s

B. 0.2 m/s

C. 0.157 m/s

D. 0.4 m/s

Answer: C

Watch Video Solution

210. What is the percentage change in the periodic time

of a simple pendulum, if its amplitude is increased by 2 %

?

https://dl.doubtnut.com/l/_SbPpPEcEFrvO
https://dl.doubtnut.com/l/_PVGinCZ9C1LX


A. 0.02

B. 0.04

C. zero percent

D. 0.1

Answer: C

Watch Video Solution

211. The bob of a pendulum of length l is pulled aside

from its equilibrium position through an angle  and

then released. The bob will then pass through its

equilibrium position with a speed v, where v equals

A. 

θ

√2gl

https://dl.doubtnut.com/l/_PVGinCZ9C1LX
https://dl.doubtnut.com/l/_9xratNnnbhjD


B. 

C. 

D. 

Answer: C

Watch Video Solution

√2gl(1 + cosθ)

√2gl(1 − cosθ)

√2gl(1 + sinθ)

212. The periodic time of a simple pendulum is 3 sec. The

mass of its hollow spherical bob is 100 gram. The bob is

then �lled with sand, so that the mass of the bob

becomes 200 gram. Then the new period of oscillation of

the simple pendulum wil be

A. 6 sec

https://dl.doubtnut.com/l/_9xratNnnbhjD
https://dl.doubtnut.com/l/_GCu7FbrhUgbU


B. 12 sec

C. 3 sec

D. 9 sec

Answer: C

Watch Video Solution

213. the period of a simple pendulum in a stationary lift is

3 sec. If the lift accelerates downwards with an

acceleration , its period of oscillation will be

A. 

B. 

g

4

√3s

s
1

2√3

https://dl.doubtnut.com/l/_GCu7FbrhUgbU
https://dl.doubtnut.com/l/_ikd6S1x902V0


C. 

D. 6s

Answer: C

Watch Video Solution

2√3s

214. A wall clock regulated by a seconds pendulum goes

slow by 20 second per day. How many oscillation are

performed by the faulty pendulum per day ?

A. 43000

B. 43100

C. 43200

https://dl.doubtnut.com/l/_ikd6S1x902V0
https://dl.doubtnut.com/l/_evyux6juF2YQ


D. 43190

Answer: D

Watch Video Solution

215. A simple pendulum of length L is suspended from the

roof of a train. If the train moves in a horizontal direction

with an acceleration 'a' then the period of the simple

pendulum is given by

A. 

B. 

C. 

T = 2π√
l

g

T = 2π√
l

g + a

T = 2π√
l

(g2 + a2)

https://dl.doubtnut.com/l/_evyux6juF2YQ
https://dl.doubtnut.com/l/_diOOUvSeydNM


D. 

Answer: C

Watch Video Solution

T = 2π√
l

g − a

216. The period of a simple pendulum suspended from the

ceiling of a car is  when the car is at rest. If the car

moves with a constant acceleration the period of the

pendulum

A. T is reduced, T is incrased

B. T is reduced, T remains constant

C. T is increased, T remains constant

D. T remains constant, T is decreased

T

https://dl.doubtnut.com/l/_diOOUvSeydNM
https://dl.doubtnut.com/l/_wOINCx7IqObH


Answer: B

Watch Video Solution

217. The bob of a simple pendulum goes from one

extremity to another extremity in 2 s and covers a

dis"tan"ce of 8 cm. If its motion is assumed to be simple

harmonic, then the maximum velocity of the bob is

A. 4 cm/s

B. 6.28 cm/s

C. 15.7 cm/s

D. 12.56 cm/s

Answer: B

https://dl.doubtnut.com/l/_wOINCx7IqObH
https://dl.doubtnut.com/l/_auDS5aISDnVg


Watch Video Solution

218. The acceleration due to gravity at a place changes

from . Then the length of the

second's pendulum changes by

A. 0.3 m

B. 3 cm

C. 0.3 cm

D. 6 cm

Answer: B

Watch Video Solution

9.8m/s2  to 9.5m/s2

https://dl.doubtnut.com/l/_auDS5aISDnVg
https://dl.doubtnut.com/l/_L1jDnYoQhFgG
https://dl.doubtnut.com/l/_1PS2fgDmikCY


219. If a simple pendulum oscillates with an amplitude of

50 mm and time period of 2 sec, then its maximum

velocity is

A. 0.04 m/s

B. 0.08 m/s

C. 0.12 m/s

D. 0.16 m/s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_1PS2fgDmikCY


220. A second's pendulum is mounted in a rocket. Its

period of oscillation decreases when the rocket

A. moves around the earth in a geostationary orbit

B. moves down with uniform acceleration

C. moves up with uniform velocity

D. moves up with uniform acceleration

Answer: D

Watch Video Solution

221. As pendulum clock gives correct time at the equator,

Will it gain time or loose time as it is taken to the poles?

https://dl.doubtnut.com/l/_A5TcanJiFZZs
https://dl.doubtnut.com/l/_Nsy1755e39tJ


A. It will lose time

B. It will gain time

C. There will be no change

D. It will gain time on the north pole and lose time on

the south pole

Answer: B

Watch Video Solution

222. A simple pendulum executing S.H.M. is falling freely

along with the support. Then

A. its periodic time increases

https://dl.doubtnut.com/l/_Nsy1755e39tJ
https://dl.doubtnut.com/l/_wyvUKS5Y9ZBk


B. its periodic time decreases

C. its periodic time does not change

D. it des not oscillate at all

Answer: D

Watch Video Solution

223. The length of a simple pendulum is increased by 1%.

Its time period will

A. increase by 2%

B. decrease by 2 %

C. increase by 0.5 %

https://dl.doubtnut.com/l/_wyvUKS5Y9ZBk
https://dl.doubtnut.com/l/_ACc9rAPJv2ZG


D. decrease by 0.5 %

Answer: C

Watch Video Solution

224. A simple pendulum with a bob of mass m oscillates

from A to C and back to A, such that PB=h, 

  

https://dl.doubtnut.com/l/_ACc9rAPJv2ZG
https://dl.doubtnut.com/l/_IELb1iYf5M3I


If the acceleration due to gravity is 'g', then the velocity of

the bob as it passes through B is

A. zero

B. 2gh

C. 

D. mgh

Answer: C

Watch Video Solution

√2gh

225. The periodic time of a simple pendulum is 6.28 sec

and the amplitude of oscillation is 3 cm. The maximum

acceleration of the pendulum is

https://dl.doubtnut.com/l/_IELb1iYf5M3I
https://dl.doubtnut.com/l/_q5pZl5OYuykH


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5cm/s2

4cm/s2

3cm/s2

2cm/s2

226. The time period of a simple pendulum measured

inside a stationary lift is found to be T . If the lift starts

accelerating upwards with an acceleration , the time

period is

A. 

g/3

T

3

https://dl.doubtnut.com/l/_q5pZl5OYuykH
https://dl.doubtnut.com/l/_oYTUZrJM8dqf


B. 

C. 3 T

D. 

Answer: B

Watch Video Solution

(T )
√3

2

√ T
3

2

227. The time period of a simple pendulum inside a

stationary lift is  s. What will be the time period when

the lift moves upward with an acceleration ?

A. 

B. 

√5

g

4

2√5 sec

(2 + √5)sec

https://dl.doubtnut.com/l/_oYTUZrJM8dqf
https://dl.doubtnut.com/l/_LwJ7DvHQ1Hb0


C. 2 sec

D. 

Answer: C

Watch Video Solution

sec
2

√5

228. A body falling freely on a planet covers 18 m in 3 s.

What is the time period of a simple pendulum of length 1

m on the planet ?

A. 1.57 s

B. 3.14 s

C. 6.28 s

https://dl.doubtnut.com/l/_LwJ7DvHQ1Hb0
https://dl.doubtnut.com/l/_1kwQxyzCcfwJ


D. 4.5 s

Answer: B

Watch Video Solution

229. What e�ect occurs on the frequency of a pendulum if

it is taken from the earth surface to deep into a mine

A. First increases and then decreases

B. Increases

C. Decreases

D. First decreases and then increases

Answer: C

https://dl.doubtnut.com/l/_1kwQxyzCcfwJ
https://dl.doubtnut.com/l/_CE9g4QHVtzLx


Watch Video Solution

230. A simple pendulum suspended from the ceiling of a

trans has a time period  when the train is at rest. If the

train is accelerating uniformly at  then its time period

A. Decrease

B. Remain una�ected

C. Become in�nite

D. Increase

Answer: A

Watch Video Solution

T

a

https://dl.doubtnut.com/l/_CE9g4QHVtzLx
https://dl.doubtnut.com/l/_N9YKezCpY28l
https://dl.doubtnut.com/l/_yIZUzdglUGVA


231. A second's pendulum is placed in a space laboratory

orbiting around the earth at a height , where R is the

radius of the earth. The time period of the pendulum is

A. 

B. 4 sec

C. In�nite

D. zero

Answer: C

Watch Video Solution

3R

2√3 sec

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


232. A particle executes a linear S.H.M. of amplitude A and

period T. It starts from the mean position. The time

required to cover a dis"tan"ce A/2 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

T

6

T

12

T

3

T

4

https://dl.doubtnut.com/l/_YRWcy9xemxEp


233. If  are the lengths of a seconds pendulum

at the poles and the equator of the earth, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

l1  and l2

l1 > l2

l1 < l2

l1 = l2

l1 = 0.9l2

234. The velocity of the bob of a simple pendulum in the

mean position is v. If its amplitude is doubled, by keeping

https://dl.doubtnut.com/l/_YWz7OAiH9ttx
https://dl.doubtnut.com/l/_2YJvahwUzIgW


the same length, then its velocity in the mean position

will be

A. 2v

B. v

C. 

D. 4v

Answer: A

Watch Video Solution

v

2

235. What is the velocity of the bob of a simple pendulum

at its mean position, if it is able to rise to vertical height

https://dl.doubtnut.com/l/_2YJvahwUzIgW
https://dl.doubtnut.com/l/_wxKSduTryTaa


of 10 cm (take )  

A. 0.6 m/s

B. 1.4 m/s

C. 2.2 m/s

D. 1.8 m/s

Answer: B

g = 9.8m/s2

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


Watch Video Solution

236. A child swinging on a swing in sitting position,

stands up, then the time period of the swing will.

A. will increase

B. will decrease

C. will not be a�ected

D. will be doubled

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_wxKSduTryTaa
https://dl.doubtnut.com/l/_HDHuyrvdAJ4p


237. Simple pendulum is executing simple harmonic

motion with time period . If the length of the pendulum

is increased by , then the increase in the time period

of the pendulum of the increased length is:

A. 0.5

B. 0.4

C. 0.2

D. 0.1

Answer: D

Watch Video Solution

T

21 %

https://dl.doubtnut.com/l/_bnIkegEOhcs9


238. The bob of a simple pendulum of length L, is

displaced through , from its mean position and then

released. What will be the tension in the string when the

bob of mass m will be its lowest position ?

A. mg

B. 2 mg

C. 3 mg

D. 6 mg

Answer: C

Watch Video Solution

90∘

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


239. The bob of a simple pendulum is a hollow cylinder,

with a small hole in the bottom. It is �lled with sand and

set into oscillation. Its periodic time (T) is measured at

regular intervals. As the sand starts coming out we �nd

that

A. T increases with time

B. T does not change with time

C. T �rst decrases and then increases

D. T �rst increases and then decreases

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_m059be4PRShi
https://dl.doubtnut.com/l/_mDcv2OYXEXLv


240. Two pendulums  and  of time periods  and 

are made to vibrate simultaneously. They are initially in

same phase. After how many vibration of , they will be

in the same phase again ?

A. 7

B. 14

C. 21

D. 28

Answer: C

Watch Video Solution

X Y 4s 4.2s

X

https://dl.doubtnut.com/l/_mDcv2OYXEXLv


241. A particle is performing a linear simpfe harmonic

motion of amplitude 'A'. When it is midway between its

mean and extreme position, the magnitudes of its

velcoity and acceleration are equal. What is the periodic

time of the motion ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sec
√3

2π

sec
1

2π√3

2π√3 sec

sec
2π

√3

https://dl.doubtnut.com/l/_tRgj6HIlV4Cj
https://dl.doubtnut.com/l/_OSuRwg7J9xt9


242. Two simple pendulums have time periods T and .

They start vibrating at the same instant from the mean

position in the same phase. The phase di�erence between

them when the bigger pendulum completes one

oscillation will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5T
4

90∘

60∘

45∘

30∘

https://dl.doubtnut.com/l/_OSuRwg7J9xt9
https://dl.doubtnut.com/l/_2EVnOeVMW44D


243. A simple pendulum has time period  The bob is

given negative charge and surface below it is given

positive change new time period will be

A. In�nite

B. Equal to T

C. Greater than T

D. Less than T

Answer: D

Watch Video Solution

T

244. A simple pendulum of length l has a brass bob

attached at its lower end. Its period is T . If a steel bob of

https://dl.doubtnut.com/l/_2EVnOeVMW44D
https://dl.doubtnut.com/l/_RmaM8QSdkLEH


same size, having density x times that of brass, replaces

the brass bob and its length is changed so that period

becomes 2 T, then new length is

A. 

B. 

C. 4l

D. 2l

Answer: C

Watch Video Solution

4/x

4l
x

245. If the length of a simple pendulum is halved, then its

energy becomes

https://dl.doubtnut.com/l/_RmaM8QSdkLEH
https://dl.doubtnut.com/l/_fhARWEEzCRuh


A. double

B. half

C. 4 times of the initial

D. 3 times of the initial

Answer: A

Watch Video Solution

246. Two simple pendulums of length 0.4 m and 1.6 m

respectively are given small linear displacements in one

direction at the same ins"tan"t. After how many complete

oscillations of the pendulum of the shorter length, they

will again be in phase ?

https://dl.doubtnut.com/l/_fhARWEEzCRuh
https://dl.doubtnut.com/l/_b3UvyqjbthfU


A. 1

B. 2

C. 4

D. 6

Answer: B

Watch Video Solution

247. The periodic time of a simple pendulum, oscillating in

air is T. But if the bob of the simple pendulum is

completely immersed in a nonviscous liquid, whose

density is  th of the material of the bob, then its new

period will be

1

20

https://dl.doubtnut.com/l/_b3UvyqjbthfU
https://dl.doubtnut.com/l/_Fuzn0AqoA8aM


A. T

B. 

C. 

D. 

Answer: D

Watch Video Solution

T
19

20

T
20

19

√ T
20

19

248. The bob of a simple pendulum of length L is released

at time t = 0 from a position of small angular

displacement  . Its linear displacement at time t is given

by :

A. 

θ0

x = Asin2π√l/g × t

https://dl.doubtnut.com/l/_Fuzn0AqoA8aM
https://dl.doubtnut.com/l/_jL2Mwl7HoFiF


B. 

C. 

D. 

Answer: C

Watch Video Solution

x = Acos2π√l/g × t

x = Acos√g/l × t

x = Asin√g/l × t

249. A pendulum clock is running fast. In order to correct

it we should

A. reduce the amplitude of oscillation

B. reduce the mass of the bob

C. reduce the length of pendulum

https://dl.doubtnut.com/l/_jL2Mwl7HoFiF
https://dl.doubtnut.com/l/_cR2l1BMaa9ow


D. increase the length of the pendulum

Answer: D

Watch Video Solution

250. A simple pendulum oscillates with an anglular

amplitude of . If the maximum tension in the string is 3

times the minimum tension, then the value of  is

A. 

B. 

C. 

D. 

θ

cos θ

1

2

2

3

3

4

3

5

https://dl.doubtnut.com/l/_cR2l1BMaa9ow
https://dl.doubtnut.com/l/_y8S2e3UQP2tm


Answer: D

Watch Video Solution

251. A simple pendulum has time period / The point of

suspension is now moved upward according to the

realtion  where  is vertical

displacement, the time period now becomes . The ratio

of  is : 

A. 

B. 

C. 

D. 

T1

y = kt2(k = 1m/s2) y

T2

( )
2

T1

T2
(g = 10m/s2)

5

6

6

3

4

5

5

4

https://dl.doubtnut.com/l/_y8S2e3UQP2tm
https://dl.doubtnut.com/l/_SGRc6QAbeade


Answer: B

Watch Video Solution

252. At a particular place, a simple pendulum of length

1m, makes 400 oscillations in 13 minute. What is the

length of a second's pendulum at this place ?

A. 98 cm

B. 100 cm

C. 102 cm

D. 105 cm

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_SGRc6QAbeade
https://dl.doubtnut.com/l/_8PeNIowM0QJj


a c  deo So u o

253. The angular velocity and amplitude of simple

pendulum are  and r respectively. At a displacement x

from the mean position, if its kinetic energy is T and

potential energy is U, �nd the ration of T to U.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ω

( )
a2 − x2ω2

x2ω2

x2ω2

(a2 − x2ω2)

(a2 − x2)

x2

x2

(a2 − x2)

https://dl.doubtnut.com/l/_8PeNIowM0QJj
https://dl.doubtnut.com/l/_dxltCVGQkYz3


254. A simple pendulum is set up in a trolley which moves

to the right with an acceleration a on a horizontal plane.

Then the thread of the pendulum in the mean position

makes an angle  with the vertical

A.  in the forward direction

B.  in the backward direction

C.  in the backward direction

D.  in the forward direction

Answer: C

Watch Video Solution

θ

tan− 1 g

a

tan− 1 g

a

tan− 1 a

g

tan− 1 a

g

https://dl.doubtnut.com/l/_eGheWFV3wNIV


255. 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: B

Watch Video Solution

3ms− 1

0.5

60∘

(take, g = 10ms− 1)

m/s
1

2

2m/s

m/s
1

3

3m/s

https://dl.doubtnut.com/l/_yEopqI68mo0s


256. A simple pendulum has a time period of 3 s. If the

point of suspension of the pendulum starts moving

vertically upwards with a velocity =v=kt where

, the new time period will be (Take 

A. 

B. 2.5 s

C. 4.4 s

D. 

Answer: B

Watch Video Solution

k = 4.4m/s2

g = 10m/s2)

s
5

3

s
9

4

https://dl.doubtnut.com/l/_lKjTprDZOPVF
https://dl.doubtnut.com/l/_jSJ8Oy7s8T4L


257. 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.

A. ,  

B. ,  

C. ,  

θ

T = m( + gcosα)
v2

L

F = m√g2sin2α +
v4

L2

T = m( + gcosα)
v2

L

F = m√g2cos2α +
v4

L2

T = m( + gcosα)
v2

L

F = m√g2sin2α −
v4

L2

https://dl.doubtnut.com/l/_jSJ8Oy7s8T4L


D. ,  

Answer: A

Watch Video Solution

T = m( + gcosα)
v2

L

F = m√g2cos2α −
v4

L2

258. The length of a second's pendulum on the surface of

earth is 1 m. What will be the length of a second's

pendulum on the moon?

A. 

B. 6 m

C. 

m
1

3

m
1

6

https://dl.doubtnut.com/l/_jSJ8Oy7s8T4L
https://dl.doubtnut.com/l/_UAXrOE6PvYw9


D. 3 m

Answer: C

Watch Video Solution

259. A simple pendulum has a time period  when on the

earth's surface and  when taken to a height R above

the earth's surface, where R is the radius of the earth. The

value of  is

A. 0.5

B. 2

C. 

D. 

T1

T2

T2

T1

1

√2

√2

https://dl.doubtnut.com/l/_UAXrOE6PvYw9
https://dl.doubtnut.com/l/_YSlrOh7thoNu


Answer: A

Watch Video Solution

260. A simple pendulm has a length L and a bob of mass

M. The bob is vibrating with amplitude a .What is the

maximum tension in the string?

A. 

B. 

C. 

D. 

Answer: A

Tmax = mg[1 + ( )
2

]
A

l

Tmax = mg[1 − ( )
2

]
A

l

Tmax = mg[1 − ( )
2

]
l

A

Tmax = mg[1 + ( )
2

]
l

A

https://dl.doubtnut.com/l/_YSlrOh7thoNu
https://dl.doubtnut.com/l/_LiWtT90mbbw5


Watch Video Solution

261. The equation 

  

represents the equation of motion for a

A. Free vibrator

B. Damped harmonic oscillator

C. Forced oscillator

D. Resonant oscillator

Answer: B

Watch Video Solution

+ b + ω2y = 0
d2y

dt2

dy

dt

https://dl.doubtnut.com/l/_LiWtT90mbbw5
https://dl.doubtnut.com/l/_fBmaLboHGGOy
https://dl.doubtnut.com/l/_Wug15Strzhnd


262. The amplitude of a vibrating body situated in a

resisting medium

A. remains constant with time

B. increases with time

C. decreases exponentially with time

D. decreases linearly with time

Answer: C

Watch Video Solution

263. In case of a forced vibration, the resonance wave

becomes very sharp when the

https://dl.doubtnut.com/l/_Wug15Strzhnd
https://dl.doubtnut.com/l/_hma3ux1BF0lu


A. quality factor is small

B. damping force is small

C. restoring force is small

D. applied periodic force is small

Answer: B

Watch Video Solution

264. Four pendulums A,B,C and D are suspended from the

same elastic support as shown in �gure. A and C are of

the same length , while B is smaller thatn A and D is

https://dl.doubtnut.com/l/_hma3ux1BF0lu
https://dl.doubtnut.com/l/_dzgFOWChpXqC


larger than A. If A is given a transverse displacement, 

A. All the four pendulums will oscillate with equal

amplitudes

B. B will oscillate with maximum amplitude

C. C will oscillate with maximum amplitude

D. D will oscillate with maximum amplitude

Answer: C

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


Watch Video Solution

265. When a dampled harmonic oscillator completes 100

oscillations, its amplitude is reduced to  of its initial

value. When will be its amplitude when it completes 200

oscillations?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

3

1

5

2

3

1

6

1

9

https://dl.doubtnut.com/l/_dzgFOWChpXqC
https://dl.doubtnut.com/l/_aJkdLpq8aMF2


266. A body of mass 0.25 kg is attached to a vertical

spring. The spring is executing damped simple harmonic

spring will drop to half its initial value ? [The damping

constant b = 0.05 kg/s]

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4log102

4loge2

5loge2

5log102

https://dl.doubtnut.com/l/_aJkdLpq8aMF2
https://dl.doubtnut.com/l/_mifCIz7CGsHU
https://dl.doubtnut.com/l/_FebqOS5IdOzw


267. Amplitude of a wave is represented by 

Then resonance will occur when

A. 

B. b =0 and a =- c

C. 

D. None of these

Answer: B

Watch Video Solution

A
c

a + b + c

b = −
a

2

b = −
c

2

268. The amplitude of damped oscillator becomes half in

one minute. The amplitude after 3 minutes will be 

times the original, where x is

1/x

https://dl.doubtnut.com/l/_FebqOS5IdOzw
https://dl.doubtnut.com/l/_8FUPl5ty96WM


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

32

2 × 3

3 × 22

23

269. When a tuning fork of frequency 262 Hz is struck, it

loses half of its energy after 4s. What is the decay time t ?

A. 3 s

B. 4.5 s

https://dl.doubtnut.com/l/_8FUPl5ty96WM
https://dl.doubtnut.com/l/_m4vGTzB5nK8b


C. 5.77 s

D. 6.28 s

Answer: C

Watch Video Solution

270. A block o� mass 200 g executing SHM under the

un�uence of a spring of spring constant 

and a damping constant . The time elaspsed

for its amplitude to drop to hal� of its initial value is

(Given, ln )

A. 7s

B. 9s

k = 90Nm− 1

gb = 40gs− 1

(1/2) = − 0.693

https://dl.doubtnut.com/l/_m4vGTzB5nK8b
https://dl.doubtnut.com/l/_CxWtf5ArU3ih


C. 4s

D. 11s

Answer: A

Watch Video Solution

271. A block of mass one kg is fastened to a spring with a

spring constant . The block is pulled to a

distance  from its equilibrium position at 

 on a frictionless surface from rest at  Write

the expression for its x(t) and v(t).

A. 5 "cos" (5t)

B. 5 "sin" (5t)

50Nm− 1

x = 10cm

x = 0 t = 0.

https://dl.doubtnut.com/l/_CxWtf5ArU3ih
https://dl.doubtnut.com/l/_pjRCcb2Ku27R


C. 0.5 "cos" (5t)

D. 

Answer: C

Watch Video Solution

2 × 10− 2cos(10t)

272. A particle which is attached to a spring oscillates in a

horizontal plane with a frequency of  and total

energy of 5 J. What is the force constant of the spring, if

its maximum speed during oscillation is 40 cm/s ?

A. 

B. 

C. 

Hz
1

π

150N /m

200N /m

225N /m

https://dl.doubtnut.com/l/_pjRCcb2Ku27R
https://dl.doubtnut.com/l/_qFEaL6W9Sghf


D. 

Answer: D

Watch Video Solution

250N /m

273. Two spring are connected toa block of mass 

placed a frictionless surface as shown if both the spring

have a spring constant  the frequency of oscillation

block is 

A. 

M

k

√
1

2π

2m

K

https://dl.doubtnut.com/l/_qFEaL6W9Sghf
https://dl.doubtnut.com/l/_kRkQSUllUeun


B. 

C. 

D. 

Answer: C

Watch Video Solution

√
1

2π
m

K

√
1

2π
K

2m

√
1

2π
K

m

274. A rubber band (two parallel strands of elastic

material) has a force constant of 1 N/m. If the bank is cut

in one place such that it now forms a "sin"gle long strand

of elastic material, then the new spring constant will be

A. 5 N/m

B. 0.5 N/m

https://dl.doubtnut.com/l/_kRkQSUllUeun
https://dl.doubtnut.com/l/_9AZYwTpvG64R


C. 0.25 N/m

D. 2 N/m

Answer: C

Watch Video Solution

275. A body of mass of 4 kg is mounted on four vertical

springs each having a spring constant of 400 N/m. The

period with which the body vibrates vertically is

A. 3.14 s

B. 0.314 s

C. 0.628 s

https://dl.doubtnut.com/l/_9AZYwTpvG64R
https://dl.doubtnut.com/l/_dlLyU1wQo1zU


D. 0.157 s

Answer: B

Watch Video Solution

276. Three mass 0.1 kg ,0.3 kg and 0.4 kg are suspended at

end of a spring. When is 0.4 kg mass is removed , the

system oscillates with a period 2 s . When the 0.3 kg mass

is also removed , the system will oscillates with a period

A. 1 s

B. 2s

C. 3 s

D. 4 s

https://dl.doubtnut.com/l/_dlLyU1wQo1zU
https://dl.doubtnut.com/l/_viRTq1MlsQdD


Answer: A

Watch Video Solution

277. Two springs �xed at one end are stretched by 4 cm

and 12 cm, respectively, when masses of 0.5 kg and 1 kg

are suspended at their lower ends. They are displaced

slightly from their mean positions and released. What is

the ratio of their periods of oscillation ?

A. 

B. 

C. 

D. 

1: √2

1: 2

1: √3

2: 5

https://dl.doubtnut.com/l/_viRTq1MlsQdD
https://dl.doubtnut.com/l/_KNvOCWRnMsLE


Answer: C

Watch Video Solution

278. When a spring is compressed by 0.05 m a restoring

force of 10 N is developed in it. Then the force constant of

the spring is

A. 50 N/m

B. 100 N/m

C. 150 N/m

D. 200 N/m

Answer: D

W t h Vid S l ti

https://dl.doubtnut.com/l/_KNvOCWRnMsLE
https://dl.doubtnut.com/l/_NZ2Th8df9mv2


Watch Video Solution

279. Two identical springs, each of force constant k are

connected I  series  parallel and they support a

mass M. Calculate the ratio of the frequency of oscillation

of the mass in two systems.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(a) (b)

1: 1

1: 2

2: 1

4: 1

https://dl.doubtnut.com/l/_NZ2Th8df9mv2
https://dl.doubtnut.com/l/_vprArKiVU2SN


280. When a mass M is suspended from a spring, its

period of oscillation is 2 second. If a mass 4 M is

suspended from the same spring, then its period of

oscillation will be

A. 2 sec

B. 1 sec

C. 4 sec

D. 8 sec

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_3bq0r4KGmS88


281. What provides the restoring force for simple

harmonic oscillations in the following cases? (i)simple

pendulum (ii) spring (iii) column of mercury in U tube.

A. Gravitational force

B. Elasticity

C. Viscous forces

D. Centripetal force

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_8mISJZs5HJ8i


282. The time period of a mass suspended from a spring

is T. If the spring is cut into four equal parts and the same

mass is suspended from one of the parts, then the new

time period will be

A. 

B. 

C. 2T

D. 4T

Answer: B

Watch Video Solution

T

4

T

2

https://dl.doubtnut.com/l/_ShfGTwf4qFVC


283. Force constant of two wires  and  of the same

material are  and  respectively. If the two wires are

stretched equally, then the ratio of work done in

stretching  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A B

K 2K

( )
WA

WB

w1 = w2

w1 = 2w2

w1 = 1/2w2

w1 = 1/4w2

https://dl.doubtnut.com/l/_ZlF3EEnx6j71


284. A mass m is suspended from the two coupled springs

connected in series. The force constant for springs are

 The time period of the suspended mass will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

k1andk2.

T = 2π√( )
m(K1 + K2)

K1 + K2

T = 2π√( )
m

K1 + K2

T = 2π√( )
mK1 + K2

(K1 + K2)

T = 2π√( )
m

K1 − K2

https://dl.doubtnut.com/l/_oxvV4sUU0FcL


285. In �gure  and  are identical springs. The

oscillation frequency of the mass  is . if one spring is

removed, the frequency will become 

A. 

B. 

C. 

D. f

Answer: B

Watch Video Solution

S1 S1

m f

f × √2

f

√2

f × 2

https://dl.doubtnut.com/l/_bw7z4EclEwxB


286. The length of a spring is l and its force constant is k .

When a weight W is suspended from it, its length

increases by x . If the spring is cut into two equal parts

and put in parallel and the same weight W is suspended

from them, then the extension will be

A. 

B. x

C. 

D. 2x

Answer: A

Watch Video Solution

x

4

x

2

https://dl.doubtnut.com/l/_urlOWW17fW3e
https://dl.doubtnut.com/l/_X0IxI3ads5wY


287. A spring of certain length and having spring constant

 is cut into two pieces of length in a ratio . The

spring constants of the two pieces are in a ratio 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

k 1: 2

:

1: 2

2: 3

2: 1

1: 3

https://dl.doubtnut.com/l/_X0IxI3ads5wY


288. Two springs have their force constants  and 

and they are stretched to the same extension. If 

work done is

A. More in spring B

B. Nothing can be said

C. More in spring A

D. Equal in both

Answer: C

Watch Video Solution

K1 K2

K2 > K1

https://dl.doubtnut.com/l/_Em2HnTe5xsSA


289. The scale of a spring balance reading from 0 to 10 kg

is 0.25 m long. A body suspended from the balance

oscillates vertically with a period of  second. The

mass suspended is (neglect the mass of the spring)

A. 20 kg

B. 10 kg

C. 0.98 kg

D. 5 kg

Answer: C

Watch Video Solution

π/10

https://dl.doubtnut.com/l/_2wUCVlWVmE6D


290. Two springs with spring constants m

and m  are stretched

by the same force. The ratio of potential energy stored in

spring will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

K1 = 1500N /m K2 = 3000N /m

1: 4

4: 1

2: 1

1: 2

https://dl.doubtnut.com/l/_KJdXc4K4d1qH


291. What will be the equivalent spring constant of the

spring system shown in the �gure ? 

A. 

B. 

+
1

2K1

K

K2

+ K2
K1

2

https://dl.doubtnut.com/l/_7ZhJpEsbHK7V


C. 

D. 

Answer: D

Watch Video Solution

[ + ]
− 1

2

K1

1

K2

[ + ]
− 11

2K1

1

K2

292.  mass  is suspended from a light spring. An

additional mass  added to it displaces the spring

further by distance  then its time period is

A. 

B. 

C. 

A M

m

x

T = ( )√( )
π

2

mg

x(M + m)

T = 2π√( )
(M + m)

mgx

T = 2π√( )
mg

x(M + m)

https://dl.doubtnut.com/l/_7ZhJpEsbHK7V
https://dl.doubtnut.com/l/_Lfu8nPG0U5Vq


D. 

Answer: D

Watch Video Solution

T = 2π√( )
(M + m)x

mg

293. A load of mass 100 gm increases the length of wire

by 10 cm. If the system is kept in oscillation, its time

period is 

A. 0.314 s

B. 3.14 s

C. 0.628 s

D. 6.28 s

(g = 10m/s2)

https://dl.doubtnut.com/l/_Lfu8nPG0U5Vq
https://dl.doubtnut.com/l/_XKt5TMkMzF3t


Answer: C

Watch Video Solution

294. When a mass of 5 kg is suspended from a spring of

negligible mass and spring constant K, it oscillates with a

periodic time . If the mass is removed, the length of the

spring will decrease by

A.  metre

B. g metre

C.  metre

D.  metre

Answer: B

2π

g

K

2π

m

K

https://dl.doubtnut.com/l/_XKt5TMkMzF3t
https://dl.doubtnut.com/l/_ySrFfTQBMbBC


Watch Video Solution

295. A mass M suspended from a spring of negligible

mass executes a vertical S.H.M. of period  sec. If the

mass is doubled, then the ew period will be

A. 3 s

B. 6 s

C. 

D. 

Answer: B

Watch Video Solution

3√2

s
3

√2

2√3s

https://dl.doubtnut.com/l/_ySrFfTQBMbBC
https://dl.doubtnut.com/l/_qwAzA1QKMhIp
https://dl.doubtnut.com/l/_X5AweDNjd8GP


296. A spring of length 0.4 m, �xed at one end in the

vertical direction is extended by 5 cm, by attaching a mass

of 2 kg. Then it is further pulled by 5 cm and left to itself.

What is the �nal potential energy ? What is the amplitude

of oscillation ? 

A. 2 J, 10 cm

B. 1 J, 10 cm

C. 2 J, 5 cm

D. 3 J, 10 cm

Answer: C

Watch Video Solution

(g = 10m/s2)

https://dl.doubtnut.com/l/_X5AweDNjd8GP
https://dl.doubtnut.com/l/_xUe5jIVYo7rd


297. When a mass of 1 kg is suspended from a spring, it is

stretched by 0.4m. A mass of 0.25 kg is suspended from

the spring and the spring is allowed to oscillate. If

, then its period of oscillation will be

A. 0.5 sec

B. 0.4 sec

C. 0.628 sec

D. 1.5 sec

Answer: C

Watch Video Solution

g = 10m/s2

https://dl.doubtnut.com/l/_xUe5jIVYo7rd


298. A mass M attached to a spring oscillates with a

period of 1s. If the mass is increased by 3 kg the period

increases by 1s. What is the value of M, assuming that

Hooke's law is obeyed ?

A. 3 kg

B. 2 kg

C. 1 kg

D. 5 kg

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_j7G7HgJ6gzdb


299. A mass is suspended from a spring having spring

constant k is displaced veritcally and relased. It oscillates

with period T the weight of the mass suspended is (g=

gravitatioanal acceleration)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

KTg

4π2

KT 2g

4π2

KTg

2π2

KT 2g

2π2

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


300. A body of mass 0.4 kg is held between two massless

springs whose ends are �xed to rigid walls as shown in

the �gure. The spring constants are 8 N/m and 2 N/m. If

the body is displaced along the direction of the lengths

of the springs and released, the time period (in second)

of the oscillations will be (ignore vertical oscillation, if any

) 

A. 

B. 

C. 

D. 

2π

4π

0.2π

0.4π

https://dl.doubtnut.com/l/_GRxQiRxWFk5T


Answer: D

Watch Video Solution

301. Which of the following graph depicts spring constant

 versus length  of the spring correctly

A. a straight line

B. an ellipse

C. a parabola

D. a hyperbola

Answer: D

Watch Video Solution

k l

https://dl.doubtnut.com/l/_GRxQiRxWFk5T
https://dl.doubtnut.com/l/_GOaHEEZasEN4


302. A spring has length'l' and spring constant 'k'. It is cut

into two pieces of lengths  such that .

The force constant of the spring of length  is

A. 

B. K

C. 

D. K(1+n)

Answer: A

Watch Video Solution

l1 and l2 l1 = nl2

l1

( )K
n + 1

n

K

n + 1

https://dl.doubtnut.com/l/_GOaHEEZasEN4
https://dl.doubtnut.com/l/_S5fVVDqeMNZd


303. When a mass m is attached to a spring, it normally

extends by 0.2 m . The mass m is given a slight addition

extension and released, then its time period will be

A. 

B. 

C. 1 sec

D. 

Answer: A

Watch Video Solution

sec
2π

7

sec
2

3π

sec
1

7

https://dl.doubtnut.com/l/_xSaysFq3tYR8


304. A �at spiral spring of force constant K is loaded with

mass M and oscillates vertically with a time period T. Then

the mass suspended to the free end is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4π2

KT 2

KT 2

4π2

KT

4π2

KT

4π

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


305. If a spring has time period T, and is cut into (n) equal

parts, then the time period of each part will be.

A. nT

B. 

C. 

D. T

Answer: B

Watch Video Solution

T

√n

T√n

306. Five identical springs are used in the following three

con�gurations. The time periods of vertical oscillations in

https://dl.doubtnut.com/l/_n8kuzRglxN5g
https://dl.doubtnut.com/l/_AKyNaPmqykh1


con�gurations (i), (ii) and (iii) are in the ratio

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

: 2: 1
1

√2

2: √2:
1

√2

2: : 1
1

√2

1: √2:
1

√2

https://dl.doubtnut.com/l/_AKyNaPmqykh1
https://dl.doubtnut.com/l/_sSYg6sC1SMjO


307. Two identical springs A and B each of spring constant

K are attached to a block of mass M and to two �xed

supports as shown in the �gure. When the mass M is

displaced through a small dis"tan"ce from its equilibrium

position, it executes a S.H.M. What is its frequency of

oscillation ? 

A. 

B. 

C. 

D. 

n = √
1

2π
K

M

n = √
1

2π
K

2M

n = √
1

2π
2K
M

n = √
1

2π
K2

M

https://dl.doubtnut.com/l/_sSYg6sC1SMjO


Answer: C

View Text Solution

308. Two bodies  and  of equal masses are suspended

from two separate massless springs of force constants 

and  respectively. If the two bodies oscillate vertically

such that their maximum velocities are equal. The ratio of

the amplitude of  to that of  is

A. 

B. 

C. 

D. 

P Q

k1

k2

P Q

K2

K1

√
K1

K2

K1

K2

√
K2

K1

https://dl.doubtnut.com/l/_sSYg6sC1SMjO
https://dl.doubtnut.com/l/_ZUxkncvEsao2


Answer: D

Watch Video Solution

309. An ideal spring with spring constant k is hung from

the ceiling and a block of mass M is attached to its lower

end. The mass is released with the spring initially

unstretched. Then the maximum extension in the spring

is

A. 

B. 

C. 

D. 

Mg

K

Mg

2K

4Mg

K

2Mg

K

https://dl.doubtnut.com/l/_ZUxkncvEsao2
https://dl.doubtnut.com/l/_Wx61XN4oV3G0


Answer: D

Watch Video Solution

310. A spring of force constant k is cut into two pieces

such that one piece is double the length of the other.

Then the long piece will have a force constant of:

A. 2K

B. 3K

C. 

D. 

Answer: C

W t h Vid S l ti

K
3

2

K
2

3

https://dl.doubtnut.com/l/_Wx61XN4oV3G0
https://dl.doubtnut.com/l/_4CqMhRpfg8QE


Watch Video Solution

311. A spring executes SHM with mass of 10 kg attached to

it. The force constant of spring is 10 N/m. If at any instant

its velocity is 40 cm/sec, the displacement will be (where

amplitude is 0.5 m )

A. 0.3 m

B. 0.9 m

C. 0.03 m

D. 0.09 m

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_4CqMhRpfg8QE
https://dl.doubtnut.com/l/_edR3j5Guk0Db


312.  mass  is suspended from a spring of negligible

mass. The spring is pulled a little then released, so that

the mass executes simple harmonic motion of time

period . If the mass is increased by , the time period

becomes . Find the ratio of .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A M

T m

5T
3

m/M

9

16

25

16

4
5

5

4

https://dl.doubtnut.com/l/_Y8oCR2cyTacG
https://dl.doubtnut.com/l/_9Fx35TKPJaAb


313. A spring balance having a scale of length 10 cm is

used to measure weights from 0 to 5 kg. When a small

stone of mass m is suspended from the spring, the spring

performs 50 vertical oscillation in 10 second. What is the

mass of the stone ? [ use .

A. 100 gram

B. 250 gram

C. 500 gram

D. 750 gram

Answer: C

Watch Video Solution

g = 10m/s2  and π2 = 10]

https://dl.doubtnut.com/l/_9Fx35TKPJaAb
https://dl.doubtnut.com/l/_6GLo9vs2Qc9l


314. A mass m suspended from a vertical spring oscillates

with a period of 4 s. The mass is then kept at rest.

Through what dis"tan"ce the spring will be stretched ?

[Take `pi^(2)=10]

A. 3 m

B. 4 m

C. 5 m

D. 6 m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6GLo9vs2Qc9l


315. A particle at the end of a spring executes simple

harmonic motion with a period  while the

corresponding period for another spring is  if the

oscillation with the two springs in series is T then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

t1

t2

T = T1 + T2

T 2 = T 2
1 + T 2

2

= +
1

T 2

1

T 2
1

1

T 2
2

= +
1

T

1

T1

1

T2

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


316. A block of mass m, attacted to a string of spring

constant k, oscillates on a smooth horizontal table. The

other end of the spring is �xed to a wall. The block has a

speed v when the spring is at its natural length. Before

coming to an instantaneous rest. If the block moves a

distance x from the mean position, then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = √
mv

K

x = v√
m

K

x = √
1

v

m

K

x = √
m

K

https://dl.doubtnut.com/l/_rbU9dkAv6FSy


317. The force constants of two springs are .

Both are stretched till their elastic energies are equal. If

the stretching forces are  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

K1 and K2

F1 and F2thenF1 :F2

√K1 :√K2

K2 :K1

K2
1 :K2

2

K1 :K2

https://dl.doubtnut.com/l/_rbU9dkAv6FSy
https://dl.doubtnut.com/l/_jax754s2Gse5


318. Two springs of force constants  are

connected to a mass m as shown I the �gure. 

  

If both  are made four times their original

values, the frequency of oscillation becomes,

A. 2f

B. 4f

C. 

D. 

Answer: A

Watch Video Solution

K1  and K2

K1  and K2

f

2

f

4

https://dl.doubtnut.com/l/_YDQDHtW5fD9c


319. A block A of mass m is placed on a frictionless

horizontal surface. Another block B of the same mass is

kept on A and connected to the wall with the helpf of a

spring of force constant K as shown in the �gure. The

coe�cient of friction between the blocks A and B is . The

blocks move together execting simple harmonic motion

of amplitude 'a'. What is the maximum value of the

fricitional force between A and B ? 

A.  mg

μ

μ

https://dl.doubtnut.com/l/_YDQDHtW5fD9c
https://dl.doubtnut.com/l/_dKyx2qubx4hQ


B. zero

C. Ka

D. 

Answer: D

Watch Video Solution

Ka

2

320. Two masses m1 and m2 are suspended together by a

massless spring of constant k. When the masses are in

equilibrium, m1 is removed without disturbing the

https://dl.doubtnut.com/l/_dKyx2qubx4hQ
https://dl.doubtnut.com/l/_PmVT4hCme6e5


system. The amplitude of oscillations is 

https://dl.doubtnut.com/l/_PmVT4hCme6e5


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

m2g

K

m1g

K

K

m1g

K

m2g

321. A block  is attached to two unstriched sprig 

and S_(2) with spring constant  and  , respectively

(see �g 1) The other ends are atteched in identical

support  and  not attached in the walls . The

springs and supports have negligible mass . There is no

(B) S1

K 4K

M1 M2

https://dl.doubtnut.com/l/_PmVT4hCme6e5
https://dl.doubtnut.com/l/_y4MSuBY5lQkb


friction anywhere . The block  is displaced toword wall 

by a small distance  (�gure (ii)) and released . THe block

return and moves a maximum displacements  and  are

musured with reoact to the equalibrum of the block 

and the ratio  is  

A. 4

B. 2

C. 

D. 

B 1

z

x y

B

y/x

1

2

1

4

https://dl.doubtnut.com/l/_y4MSuBY5lQkb


Answer: C

Watch Video Solution

322. A wooden block performs SHM on a frictionless

surface with frequency, . The block carries a charge 

on its surface. If now a uniform electric �eld  is

switched on as shwon in �gure., then the SHM of the

block will be 

v0 +Q

→
E

https://dl.doubtnut.com/l/_y4MSuBY5lQkb
https://dl.doubtnut.com/l/_B6mEGK1efIKS


A. of the same frequency and with shifted mean

position

B. of the same frequency and with the same mean

position

C. of changed frequency and with shifted mean

position

D. of changed frequency and with the same mean

position

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_B6mEGK1efIKS


323. Two similar springs  and  have spring constant 

 and  such that . They are stretched, �rst

by the same amount (case a), then the same force (case

b). The work done by the spring  and  are related

as, in case (b), respectively

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P Q

KP KQ KP > KQ

WP WQ

WP = WQ, WP = WQ

WP > WQ, WQ > WP

Wp < WQ, WQ < WP

Wp = WQ, WP > WQ

https://dl.doubtnut.com/l/_xFKovaHx55Rd
https://dl.doubtnut.com/l/_byfPLziWthvB


324. A mass  is suspended separately by two di�erent

spring of spring constant  and  given the time

period  and  respectively if the same mass  is shown

m

K1 k2

t1 t2 m

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


in the �gure then time period  is given by the relation 

A. 

B. 

t

t =
t1t2

t1 + t2

t2 = t2
1 + t2

2

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


C. 

D. 

Answer: D

Watch Video Solution

t = t1 + t2

t−2 = t−2
1 + t−2

2

325. The graph shown was obtained from experimental

measurements of the period of oscillations T for di�erent

masses M placed in the scale pan on the lower end of the

spring balance. The most likely reason for the line not

https://dl.doubtnut.com/l/_byfPLziWthvB
https://dl.doubtnut.com/l/_ruF0syGJnoeL


passing through the origin is that the 

A. Stopclock was not regulated

B. Spring did not obey Hook's law

C. Mass of the pan was not taken into account

D. Amplitude of the oscillations was too large

Answer: C

https://dl.doubtnut.com/l/_ruF0syGJnoeL


Watch Video Solution

326. The displacement-time graph of a particle executing

simple harmonic motion is shown in the �gure 

  

Which one of the following graphs is the correct

forcetime graph for the motion of the particle ?

A. 

https://dl.doubtnut.com/l/_ruF0syGJnoeL
https://dl.doubtnut.com/l/_s3Vs8QL2iltM


B. 

C. 

D. 

Answer: C

Watch Video Solution

327. The graph of l against T for a simple pendulum is

A. a curve

https://dl.doubtnut.com/l/_s3Vs8QL2iltM
https://dl.doubtnut.com/l/_fuKo1jwT1cRK


B. a straight line

C. a parabola

D. an ellipse

Answer: C

Watch Video Solution

328. The period (T) of a simple pendulum is measured for

di�erent length (L), then graph of Log T against log L is

A. a parabola

B. a circle

C. a straight line with a slope 
1

2

https://dl.doubtnut.com/l/_fuKo1jwT1cRK
https://dl.doubtnut.com/l/_KjcZ1GhgboVn


D. a straight line with a slope 2

Answer: C

Watch Video Solution

329. For a particle executing simple harmonic motion, the

displacement x is given by x= . Identify the graph,

which represents the variation of potential energy (U) as

a function of time t and displacement x. 

A. I, IV

A cos ωt

https://dl.doubtnut.com/l/_KjcZ1GhgboVn
https://dl.doubtnut.com/l/_HpWt0UFHhTs9


B. I, III

C. II, IV

D. II, III

Answer: B

Watch Video Solution

330. Figure shows the displacement time graphs of two

simple harmonic motions I and II. From the graph it

follows that 

https://dl.doubtnut.com/l/_HpWt0UFHhTs9
https://dl.doubtnut.com/l/_ubcUawSKNsL1


A. curve I has same frequency as that of curve II

B. curve I has a frequency twice that of curve II

C. curve I has a frequency half that of cure II

D. curve I has frequency four times that of curve II

Answer: C

Watch Video Solution

331. A particle executing linear SHM has velocities

 at dis"tan"ce , respectively from

the mean position. The angular velocity of the particle is

A. 

v1  and v2 x1  and x2


⎷

x2
1 − x2

2

v2
2 − v2

1

https://dl.doubtnut.com/l/_ubcUawSKNsL1
https://dl.doubtnut.com/l/_FiXnHdGuA3mc


B. 

C. 

D. 

Answer: B

Watch Video Solution


⎷

v2
2 − v2

1

x2
1 − x2

2


⎷

x2
1 + x2

2

v2
2 + v2

1


⎷

v2
2 + v2

1

x2
1 + x2

2

332. If the metal bob of a simple pendulum is replaced by

a wooden bob, then its time period will

A. increase

B. remain the same

https://dl.doubtnut.com/l/_FiXnHdGuA3mc
https://dl.doubtnut.com/l/_7JVZe8jzAN9i


C. decrease

D. �rst increase and then decrease

Answer: B

Watch Video Solution

333. Two particles perform linear simple harmonic motion

along the same path of length 2 A and period T as shown

in the graph below. The phase di�erence between them is

https://dl.doubtnut.com/l/_7JVZe8jzAN9i
https://dl.doubtnut.com/l/_goYM9Wohe84i


A. Zero rad

B.  rad

C. 

D. 

Answer: B

Watch Video Solution

π

4

rad
π

2

rad
3π

4

334. The average displacement over a period of SHM is

____ (A = amplitude of SHM )

A. 0

B. A

https://dl.doubtnut.com/l/_goYM9Wohe84i
https://dl.doubtnut.com/l/_H1swaeAkrmN1


C. 2A

D. 4A

Answer: A

Watch Video Solution

335. A particle executing SHM. The phase di�erence

between acceleration and displacement is

A.  rad

B. 

C. 

D. 

π

2

πrad

2πrad

rad
3π

2

https://dl.doubtnut.com/l/_H1swaeAkrmN1
https://dl.doubtnut.com/l/_PkjhpGrpiWV0


Answer: B

Watch Video Solution

336. Two springs have their force constants  and 

and they are stretched to the same extension. If 

work done is

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

K1 K2

K2 > K1

W1 = W2

W1 < W2

W1 > W2

W1 = W2 = 0

https://dl.doubtnut.com/l/_PkjhpGrpiWV0
https://dl.doubtnut.com/l/_PoVSW5PD8NAc


Watch Video Solution

337. A mass  connected to a horizontal spring

performs a S.H.M. with an amplitude A. While the mass 

is pas"sin"g through the mean position, another mass 

is placed on it so that both the masses move together

with amplitude . The ratio of .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m1

m1

m2

A1  is (m2 < m1)
A1

A

[ ]
1 / 2

m1

m1 + m2

[ ]
1 / 2

m1 + m2

m1

[ ]
1 / 2

m2

m1 + m2

[ ]
1 / 2

m1 + m2

m2

https://dl.doubtnut.com/l/_PoVSW5PD8NAc
https://dl.doubtnut.com/l/_7RukNg9S4kqf


Watch Video Solution

338. The bob of a simple pendulum performs SHM with

period T in air and with period  in water. Relation

between T and  is (neglect friction due to water, density

of the material of the bob is = , density of

water = )

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

T1

T1

× 1039

8

kg

m3

103 kg

m3

T1 = 3T

T1 = 2T

T1 = T

T1 =
T

2

https://dl.doubtnut.com/l/_7RukNg9S4kqf
https://dl.doubtnut.com/l/_blggYqo97gzo


339. Which of the following quantity does not change due

to damping of oscillations?

A. Angular frequency

B. Time period

C. Initial phase

D. Amplitude

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_blggYqo97gzo
https://dl.doubtnut.com/l/_nrrjRQqwfwzt


340. 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. 

Answer: C

Watch Video Solution

θ

mgl(1 + cosθ)

mg(1 + cos2θ)

mgl(1 − cosθ)

mgl(cosθ − 1)

https://dl.doubtnut.com/l/_TxwG4S9iwijN


341. A particle performing SHM starts equilibrium

position and its time period is 16 seconds. After 2 seconds

its velocity is . Amplitude of oscillation is  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

πm/s

(cos 45∘ = )
1

√2

2√2m

4√2m

6√2m

8√2m

https://dl.doubtnut.com/l/_VGhBRFqjGg9h


342. A particle performing SHM starting extreme position.

Graphical repersentation shows that, between

displacement and acceleration , there is a phase

di�erence of

A. 0 rad

B. 

C. 

D. 

Answer: D

Watch Video Solution

rad
π

4

rad
π

2

πrad

https://dl.doubtnut.com/l/_AQJ2n5Cyiaev


343. A simple pendulum of length 'L' has mass 'M' and it

oscillates freely with amplitude energy is 

(g = acceleration due to gravity)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

MgA2

2L

MgA

2L

MgA2

L

2MgA2

L

https://dl.doubtnut.com/l/_e5CJbzEW8eTP


344. A particle executes a linear SHM. In two of its

positions the velocities are u and v and the

corresponding acceleration are  respectively 

. What is the distance between the positions

?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

α  and β

(0 < α < β)

u2 − v2

α + β

u2 + v2

α + β

u2 − v2

α − β

u2 + v2

α − β

https://dl.doubtnut.com/l/_t33YPv3WHUaS
https://dl.doubtnut.com/l/_HPgZrBqaXYU0


345. We draw the reference circle of a particle (M)

performing a linear S.H.M. If the period of M is 2 sec, then

the angular velocity of the reference particle will be

A.  radian/sec

B.  radian/sec

C.  radian/sec

D.  radian/sec

Answer: C

Watch Video Solution

2π

π

2

π

3π

2

https://dl.doubtnut.com/l/_HPgZrBqaXYU0


346. Which of the following expressions does not

represent a simple hormonic motion ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = Atan(ωt + ϕ)

x = Asin(ωt + δ)

x = Asinωtcosωt

x = Bcos(ωt + ϕ)

347. The displacement of a particle performing a S.H.M. is

given by , where x is in metresx = 0.5sin100π(t + 0.05)

https://dl.doubtnut.com/l/_830tbhshN37m
https://dl.doubtnut.com/l/_lFnRv8SA4ZkD


and t is in second. Its periodic time in second is

A. 0.01s

B. 0.02s

C. 0.1s

D. 0.5s

Answer: B

Watch Video Solution

348. The displacement of a particle executing a S.h.M. at

any ins"tan"t t is . The acceleration

produced in the particle is given by

x = 4sin(2πt)

https://dl.doubtnut.com/l/_lFnRv8SA4ZkD
https://dl.doubtnut.com/l/_pm9TQ4GAIwSb


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−16π2sin2πt

−16π2cos2πt

12πcos2πt

16πsin(2π)2
t

349. The displacement of a particle executiing a linear

S.H.M. is given by 

x=0.5 "sin" [44 t+ 0.25] metre. 

Then the period and the maximum velocity of the partile

are given by

https://dl.doubtnut.com/l/_pm9TQ4GAIwSb
https://dl.doubtnut.com/l/_ECaGImO89ISX


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

s, 44m/s
1

3

s, 66m/s
1

5

s, 22m/s
1

7

s, 33m/s
1

2

350. A horizontal platform with a small object placed on it

executes a linear SHM in the vertical direction. The

amplitude of oscillation is 40 cm. What should be the

least period of these oscillation, so that the object is not

detached from the platform ? [ Use g = 10m/s2]

https://dl.doubtnut.com/l/_ECaGImO89ISX
https://dl.doubtnut.com/l/_OekJB1hiKbmd


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.2πs

0.3πs

0.4πs

0.5πs

351. A particle is executing a linear S.H.M. Its velocity at a

dis"tan"ce x from the mean position is given by 

. [x is in metre]  

What is the amplitude of S.H.M. ?

A. 2m

v2 = 144 − 9x2

https://dl.doubtnut.com/l/_OekJB1hiKbmd
https://dl.doubtnut.com/l/_pOywRPma0CQS


B. 4m

C. 3m

D. 5m

Answer: B

Watch Video Solution

352. The periodic time of a particle performing a linear

S.H.M. is 12 sec. It starts from the mean position. After 2

seconds, its velocity is found to be . What is the

amplitude of S.H.M. ?

A. 4cm

B. 8cm

πcm/sec

https://dl.doubtnut.com/l/_pOywRPma0CQS
https://dl.doubtnut.com/l/_GhRGWjuGnyaT


C. 12 cm

D. 16cm

Answer: C

Watch Video Solution

353. A particle exectues a linear S.H.M. of amplitude 2 cm.

When it is at 1cm from the mean position, the

magnitudes of its velocity and acceleration are equal.

What is its maximum velocity ? 

A. 

B. 

C. 

[√3 = 1.732]

2.5cm/s

1.4cm/s

3.464cm/s

https://dl.doubtnut.com/l/_GhRGWjuGnyaT
https://dl.doubtnut.com/l/_USj6pXR2InfA


D. 

Answer: C

Watch Video Solution

4.322cm/s

354. A particle performs a S.H.M. and starts from the

mean position. The graph of restoring force against time

for the particle is a

A. straight line

B. circle

C. sine curve

D. cosine curve

https://dl.doubtnut.com/l/_USj6pXR2InfA
https://dl.doubtnut.com/l/_Pm6CMqkBL6Fz


Answer: C

Watch Video Solution

355. The displacement of a particle performing S.H.M. is

given by  metre. If the displacement of

the particle is 5m, then the phase of S.H.M. is

A.  radian

B.  radian

C.  radian

D.  radian

Answer: B

W t h Vid S l ti

x = 10sin(ωt + α)

π

3

π

6

π

4

π

2

https://dl.doubtnut.com/l/_Pm6CMqkBL6Fz
https://dl.doubtnut.com/l/_zKlM81cC5kyP


Watch Video Solution

356. The phase of a particle performing a linear S.H.M.

increases by  after every 5 sec. What is the frequency of

its oscillation ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

π

4

Hz
1

10

Hz
1

20

Hz
1

30

Hz
1

40

https://dl.doubtnut.com/l/_zKlM81cC5kyP
https://dl.doubtnut.com/l/_eZCzplyVlTyZ
https://dl.doubtnut.com/l/_xGF5tjzXPTeG


357. What is the relation between the potential energy

and total energy (E ) of a particle performing a S.H.M.,

when it is at half way between the mean and extreme

positions ?

A. P.E. =E

B. 

C. 

D. 

Answer: C

Watch Video Solution

P . E. =
E

2

P . E. =
E

4

P . E. = E
3

4

https://dl.doubtnut.com/l/_xGF5tjzXPTeG


358. When the displacement of a simple harmonic

oscillator is half of its amplitude, its potential energy is 3J.

Its total energy is

A. 6J

B. 12 J

C. 15 J

D. 20 J

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_jqs8etSClngT


359. For a linear harmonic oscillator, its potential energy,

kinetic energy and total energy given by 

respectively. Its maximum acceleration is given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

EP , KK and ET

√
2EP

m

√
2EK

m

√
2E

mA

2E

mA

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


360. The length of a second's pendulum on the surface of

the earth, where , is approximately equal to

A. 0.8 m

B. 1 m

C. 1.2m

D. 1.1 m

Answer: B

Watch Video Solution

g = 9.8m/s2

361. A simple pendulum is suspended from the ceilling of

a left. When the lift is at rest, its time period is . WithT

https://dl.doubtnut.com/l/_GAo0zSKhX2I1
https://dl.doubtnut.com/l/_3QHr6LvDk2sT


what accleration should lift be acclerated upwards in

order to reduce its time period to .

A. g

B. 2g

C. 3g

D. 

Answer: C

Watch Video Solution

T

2

−2g

362. What is the relation between the period 

of a simple pendulum and a conical pendulum

respectively, if they have the same length ?

Ts and Te

https://dl.doubtnut.com/l/_3QHr6LvDk2sT
https://dl.doubtnut.com/l/_IAkRhTN1vT07


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Te = Ts

Te > Ts

Te /2Ts

Te < Ts

363. A simple pendulum attached to the ceiling of a

stationary lift has a time period T. The distance y covered

by the lift moving upwards varies with time t as 

where y is in metres and t in seconds. If , the

time period of pendulum will be

y = t2

g = 10m/s2

https://dl.doubtnut.com/l/_IAkRhTN1vT07
https://dl.doubtnut.com/l/_pWoIOydS0qsT


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√ T
4
5

√ T
5

6

√ T
5

4

√ T
6

5

364. The amplitude of a damped oscillator becomes

 of its initial value after  minutes. Its amplitude

after  minutes is

A. 

1

(27)th
6

2

A0

6

https://dl.doubtnut.com/l/_pWoIOydS0qsT
https://dl.doubtnut.com/l/_KYEcxJNHlBZz


B. 

C. 

D. 

Answer: D

Watch Video Solution

A0

9

A0

4

A0

3

365. A simple pendulum is vibrating in an evacuated

chamber, it will oscillate with

A. Increa"sin"g amplitude

B. Decrea"sin"g amplitude

C. Cons"tan"t amplitude

https://dl.doubtnut.com/l/_KYEcxJNHlBZz
https://dl.doubtnut.com/l/_l1O7vUsgUXI7


D. First (b) then (a)

Answer: C

Watch Video Solution

366. Two identical springs  are joined as shown

in the �gure. The oscillation frequency of the mass m is v.

What will be the frequency of mass m, if one spring is

removed ? 

A. 

S1 and S2

√2v

https://dl.doubtnut.com/l/_l1O7vUsgUXI7
https://dl.doubtnut.com/l/_p23Nt6d40ljY


B. 

C. 

D. 

Answer: C

Watch Video Solution

v

v

√2

2v

367. A toy used for �ring a ball vertically consists of a

vertical spring which is compressed by 0.1 m by u"sin"g a

force of 10 N. A ball of mass 0.050 kg is placed on the

compressed spring and the spring is released. The ball

will reach a height of ( Use 

A. 0.5 m

g = 10m/s2)

https://dl.doubtnut.com/l/_p23Nt6d40ljY
https://dl.doubtnut.com/l/_y8ycLyPjTMP3


B. 0.75 m

C. 1 m

D. 1.25 m

Answer: C

Watch Video Solution

368. displacement versus time curve for a particle

executing SHM is is as shown in �gure. 

https://dl.doubtnut.com/l/_y8ycLyPjTMP3
https://dl.doubtnut.com/l/_BeALai6P0EIp


  

At what points the velocity of the particle is zero?

A. A,C,E

B. B,D,F

C. A,D,F

D. C,E,F

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_BeALai6P0EIp

