
PHYSICS

BOOKS - MAXIMUM PUBLICATION

OSCILLATION

Example

1. Show that linear S.H.M. is the projection of

uniform circular motion on any diameter.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_qvRu4ZmpvHUp


Exercise

2. Derive a differential equation for a damped

harmonic oscillation.

Watch Video Solution

1. Fill in the blanks: 

A girl is swinging on a swing in a sitting

https://dl.doubtnut.com/l/_qvRu4ZmpvHUp
https://dl.doubtnut.com/l/_1bwQVZQx28FJ
https://dl.doubtnut.com/l/_t80xRVLDXnWM


position. When she stands up, the period of

the swing will...........

Watch Video Solution

2. A particle executes a simple harmonic

motion with a frequency f. What is the

frequency with which its kinetic energy

oscillates?

Watch Video Solution

https://dl.doubtnut.com/l/_t80xRVLDXnWM
https://dl.doubtnut.com/l/_lCLyUV0QqHj3


3. Can a simple pendulum vibrate at centre of

earth?

Watch Video Solution

4. A glass window may be broken by a distant

explosion. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_3DBgHZ0uOmXt
https://dl.doubtnut.com/l/_NX1x5HoTOdu1


5. A simple pendulum is transferred from earth

to moon. Will it grow faster or slower?

Watch Video Solution

6. A girl is swinging in sitting position. What

shall be the effect of frequency of oscillation if

she stands up?

Watch Video Solution

https://dl.doubtnut.com/l/_FbmcKWA3Do8V
https://dl.doubtnut.com/l/_Fso8tkB47ldY


7. A girl is swinging a swing in sitting position.

What shall be the effect of frequency of

oscillation if another girl sits gently by her

side?

Watch Video Solution

8. A student is advised to study the variation

of period of oscillation with the length of a

simple pendulum in the laboratory.

Accordingly he recorded the period of

https://dl.doubtnut.com/l/_b9a8YmjY7TGQ
https://dl.doubtnut.com/l/_NPwAUhTltHmO


oscillation for different lengths of the

pendulum.

If he plots a graph between the length and

period of oscillation ,what will be the shape of

the graph?

Watch Video Solution

9. A student is advised to study the variation

of period of oscillation with the length of a

simple pendulum in the laboratory.

Accordingly he recorded the period of

https://dl.doubtnut.com/l/_NPwAUhTltHmO
https://dl.doubtnut.com/l/_5EyePuDfOWU5


oscillation for different lengths of the

pendulum.

How would you determine the value of

acceleration due to gravity using 

graph?

Watch Video Solution

L − T 2

10. A simple pendulum has a bob of mass m is

suspended from the ceiling of a lift which is

lying at the ground floor of a multistoried

building.

https://dl.doubtnut.com/l/_5EyePuDfOWU5
https://dl.doubtnut.com/l/_I3EgWUUAsnJy


Find the period of oscillation of pendulum

when the lift is stationary.

Watch Video Solution

11. A simple pendulum has a bob of mass m is

suspended from the ceiling of a lift which is

lying at the ground floor of a multistoried

building.

What is the tension of the string of the

pendulum when it is ascending with an

acceleration 'a'?

https://dl.doubtnut.com/l/_I3EgWUUAsnJy
https://dl.doubtnut.com/l/_TMnuIL7m87uk


Watch Video Solution

12. A simple pendulum has a bob of mass m is

suspended from the ceiling of a lift which is

lying at the ground floor of a multistoried

building.

What is the period of oscillation of the

pendulum while the lift is ascending?

Watch Video Solution

https://dl.doubtnut.com/l/_TMnuIL7m87uk
https://dl.doubtnut.com/l/_b91x2JGXbugU


13. A body tied a spherical pot with a string

and suspended it on a clamp. He then filled it

with water. Length of the string if  and

diameter of the pot is . The pot is slightly

displaced to one side and leave it to oscillate.

Considering the above example as a simple

pendulum ( )


What is the length of the pendulum?

Watch Video Solution

90cm

20cm

g = 9.8ms− 2

https://dl.doubtnut.com/l/_EhK4egGGdlpY


14. A body tied a spherical pot with a string

and suspended it on a clamp. He then filled it

with water. Length of the string if  and

diameter of the pot is . The pot is slightly

displaced to one side and leave it to oscillate.

Considering the above example as a simple

pendulum ( )


Calculate the period of oscillation of the

pendulum.

Watch Video Solution

90cm

20cm

g = 9.8ms− 2

https://dl.doubtnut.com/l/_wLtCenlNh448
https://dl.doubtnut.com/l/_eukdpch0mwF5


15. Motion repeated at regular intervals of

time is called periodic. Explain the simple

harmonic motion with a figure.

Watch Video Solution

16. A particle executes a simple harmonic

motion with a period  seconds, starting from

its equilibrium at time . Find the

minimum time in which it is displaced by half

the amplitude.

Watch Video Solution

2

t = 0

https://dl.doubtnut.com/l/_eukdpch0mwF5
https://dl.doubtnut.com/l/_yo4OPRQrisRG


17. A spring of spring constant 'k' is used to

suspend a mass 'm' at its free end while the

other end of the spring is rigidly fixed.

If the mass is slightly depressed and released,

then name the motion of the mass.

Watch Video Solution

18. The motions that repeat themselves are

called periodic motions but for a simple

harmonic motion, the force must be

https://dl.doubtnut.com/l/_yo4OPRQrisRG
https://dl.doubtnut.com/l/_9AonPcR8fF8O
https://dl.doubtnut.com/l/_1TEQx3Oae38s


proportional to the displacement and it is

directed towards the centre of motion. Write

the expression for a period of oscillation of a

loaded spring.

Watch Video Solution

19. A spring of spring constant 'k' is used to

suspend a mass 'm' at its free end while the

other end of the spring is rigidly fixed.

If this system is taken into outer space then

what happens to its period?Why?

https://dl.doubtnut.com/l/_1TEQx3Oae38s
https://dl.doubtnut.com/l/_S4VJ8BYKkjCV


Watch Video Solution

20. Motion repeated at regular intervals of

time is called periodic. Explain the simple

harmonic motion with a figure.

Watch Video Solution

21. A simple harmonic motion is represented

by A SHM has ampliitude A

and the time period T, what is the time take to

travel from  to 

x(t) = A cos ωt

x = A x =
A

2

https://dl.doubtnut.com/l/_S4VJ8BYKkjCV
https://dl.doubtnut.com/l/_z8ljRtjLNDC7
https://dl.doubtnut.com/l/_BwdVfj0TkLQI


Watch Video Solution

22. Define simple harmonic motion for a

particle moving in a straight line.

Watch Video Solution

23. Use your definition to explain how simple

harmonic motion can be represented by the

equation  
y = a sinωt

https://dl.doubtnut.com/l/_BwdVfj0TkLQI
https://dl.doubtnut.com/l/_2D1NX8DM7AKQ
https://dl.doubtnut.com/l/_6DRKyLuqIpyf


Show that the above equation is dimensionally

correct

Watch Video Solution

24. A mechanical system is known to perform

simple harmonic motion. What quantity must

be measured in order to determine frequency

for the system?

Watch Video Solution

https://dl.doubtnut.com/l/_6DRKyLuqIpyf
https://dl.doubtnut.com/l/_BggoulA86bxP


25. A particle executes simple harmonic

motion according to the equation

 Find the period of the

oscillation

Watch Video Solution

x = 5 sin( t)
2π

3

26. A particle executes simple harmonic

motion according to the equation

 what is the minimum time

required for the particle to move between two

x = 5 sin( t)
2π

3

https://dl.doubtnut.com/l/_y8XXO6SZgdmU
https://dl.doubtnut.com/l/_YwoW4pOAaD9K


points 2.5 cm on either side of the mean

position?

Watch Video Solution

27. a mass m is suspended at one end of a

spring and the other end of the spring is fimly

fixed on the celling. if the mass is slightly

depressed and released it will execute

oscillation. write down the expression for the

frequency of oscillation of the mass.

Watch Video Solution

https://dl.doubtnut.com/l/_YwoW4pOAaD9K
https://dl.doubtnut.com/l/_zAZVIddRlWrT


28. a mass m is suspended at one end of a

spring and the other end of the spring is fimly

fixed on the celling. if the mass is slightly

depressed and released it will execute

oscillation. If the spring is cut into two equal

halves and one half of the spring is used to

suspend the same mass then obtain an

expression for the ratio of periods of

oscillation in two cases.

Watch Video Solution

https://dl.doubtnut.com/l/_zAZVIddRlWrT
https://dl.doubtnut.com/l/_3bVGK9YT7R3E
https://dl.doubtnut.com/l/_Fg2T6YxZ5jHl


29. a mass m is suspended at one end of a

spring and the other end of the spring is fimly

fixed on the celling. if the mass is slightly

depressed and released it will execute

oscillation. if this system is completely

immersed in water then what happens to the

oscillation?

Watch Video Solution

30. Motion repeated at regular intervals of

time is called periodic. Explain the simple

https://dl.doubtnut.com/l/_Fg2T6YxZ5jHl
https://dl.doubtnut.com/l/_7WDRXOj0Uenl


harmonic motion with a figure.

Watch Video Solution

31. Starting from the mean position, a body

oscillates simple harmonically with an

amplitude of  and a period of . draw the

variation of displacement with time for the

above motion.

Watch Video Solution

2m 2s

https://dl.doubtnut.com/l/_7WDRXOj0Uenl
https://dl.doubtnut.com/l/_qfg87hGfmUBx


32. starting from the mean position a body

oscillates simple harmonically with an

amplitude of  and a period of . after what

time will its kinetic energy be  of the

total energy?

Watch Video Solution

2m 2s

75 %

33. What do you mean by spring constant?

Watch Video Solution

https://dl.doubtnut.com/l/_o77f7knt22EU
https://dl.doubtnut.com/l/_37L5Gd2Nwsvk
https://dl.doubtnut.com/l/_YObOPZwvpl30


34. A spring of spring constant 'k' is used to

suspend a mass 'm' at its free end while the

other end of the spring is rigidly fixed.

Write down the expression for the period of

oscillation of the mass .

Watch Video Solution

35. A particle executes simple harmonic

motion according to the equation

 Find the period of the

oscillation

x = 5 sin( t)
2π

3

https://dl.doubtnut.com/l/_YObOPZwvpl30
https://dl.doubtnut.com/l/_xg6aNKsnkmPH


Watch Video Solution

36. A particle executes simple harmonic

motion according to the equation.

 write an expression for

velocity and acceleration of the above particle.

Watch Video Solution

x = 5 sin( t)
2π

3

37. Arrive the differential equation of SHM.

Watch Video Solution

https://dl.doubtnut.com/l/_xg6aNKsnkmPH
https://dl.doubtnut.com/l/_vpOItZkOA3Km
https://dl.doubtnut.com/l/_7BErMeGPmBqp


38. What do you mean by a seconds

pendulum?

Watch Video Solution

39. SHM is a type of motion in which both

speed and acceleration change continuously.

which of the following condition is sufficient

for SHM? (i) , (ii) ,(iii)

Watch Video Solution

a = ky a = − ky a = ky2

https://dl.doubtnut.com/l/_7BErMeGPmBqp
https://dl.doubtnut.com/l/_ut8gvwc1Cdsi
https://dl.doubtnut.com/l/_6hL7CWLLXmb1


40. SHM is a type of motion in which both

speed and acceleration change continuously.

draw a graph of SHM between displacement-

time

Watch Video Solution

41. SHM is a type of motion in which both

speed and acceleration change continuously

draw a graph of SHM between speed-time

Watch Video Solution

https://dl.doubtnut.com/l/_YwdzMfu8jEco
https://dl.doubtnut.com/l/_WjwBLkBjYmrH


42. SHM is a type of motion in which both

speed and acceleration change continuously.

Draw a graph of SHM between acceleration-

time

Watch Video Solution

43. Is oscillation of a mass suspended by a

spring is simple harmonic?

Watch Video Solution

https://dl.doubtnut.com/l/_WjwBLkBjYmrH
https://dl.doubtnut.com/l/_VL73Hu3r3fS8
https://dl.doubtnut.com/l/_wsi6X9ygGu9f


44. A spring of spring constant 'k' is used to

suspend a mass 'm' at its free end while the

other end of the spring is rigidly fixed.

Write down the expression for the period of

oscillation of the mass .

Watch Video Solution

45. There are two springs. One delicate and

another stiffer. Same mass m is attached to

https://dl.doubtnut.com/l/_XKaj0y39x5TY
https://dl.doubtnut.com/l/_RDSrQzqBCACu


both. For which spring the frequency of

oscillation will be more?

Watch Video Solution

46. two unequal springs of same material are

loaded with same load which one will have

large value of time period?

Watch Video Solution

https://dl.doubtnut.com/l/_RDSrQzqBCACu
https://dl.doubtnut.com/l/_L5Yji9uhdF09


47. What is the time period of a second’s

pendulum?

Watch Video Solution

48. Deduce an expression for the period of

oscillation of a simple pendulum.

Watch Video Solution

https://dl.doubtnut.com/l/_XWzsverjfrsi
https://dl.doubtnut.com/l/_gY1w6EdO5WhS


49. Which of the following condition is

sufficient for the simple harmonic motion?

Where 'a -acceleration y-displacement

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a = ωy

a = ωy2

a = − ωy

a = − ω2y

https://dl.doubtnut.com/l/_WTY6efDWHzFk


50. Show that linear S.H.M. is the projection of

uniform circular motion on any diameter.

Watch Video Solution

51. Represent graphically the variations of

potential energy, kinetic energy and total

energy as a function of position 'y' for a simple

harmonic oscillator. Explain the graph.

Watch Video Solution

https://dl.doubtnut.com/l/_6slbvTFlquYq
https://dl.doubtnut.com/l/_1lSnwE2UC67Z
https://dl.doubtnut.com/l/_1mhyxINt103o


52. The spring has a scale that reads from zero

to . The length of the scale is .

Calculate the force constant K.

Watch Video Solution

30kg 30cm

53. The spring balance has a scale that reads

from zero to . The length of the scale is

. If the period of oscillation is .

Calculate mass of the body attached to the

spring.

Watch Video Solution

30kg

30cm 1 sec

https://dl.doubtnut.com/l/_1mhyxINt103o
https://dl.doubtnut.com/l/_pP9M4ZrAulE1


54. If a spring is cut into two halves. What is

the force constant of each half?

Watch Video Solution

55. Which of the following examples represent

periodic motion ?

A. A swimmer completing one (return) trip

from one bank of a river to the other

https://dl.doubtnut.com/l/_pP9M4ZrAulE1
https://dl.doubtnut.com/l/_bW9pDuSsql0i
https://dl.doubtnut.com/l/_onrlY4OTwcSp


and back.

B. A freely suspended bar magnet

displaced from its N-S direction and

released.

C. A hydrogen molecule rotating about its

centre of mass.

D. An arrow released from a bow.

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

Watch Video Solution

https://dl.doubtnut.com/l/_onrlY4OTwcSp
https://dl.doubtnut.com/l/_7uNHBWqBZFFt


56. Which one of the following relationships

between the acceleration a a and

displacement x of a particle involve simple

harmonic motion.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a = 0.7x

a = 200x2

a = 10x

a = 100x2

https://dl.doubtnut.com/l/_7uNHBWqBZFFt


57. A spring having spring constant

 is mounted on a horizontal table

as shown in figure. A mass of  is attached

to the free end of the spring. The mass is the

pulled sideways to a distance of  and

released. Determine the frequency of

oscillations.

Watch Video Solution

1200Nm− 1

3kg

2.0cm

https://dl.doubtnut.com/l/_7uNHBWqBZFFt
https://dl.doubtnut.com/l/_mQsmpb5VyEzP


58. A spring having spring constant

 is mounted on a horizontal table

as shown in figure. A mass of  is attached

to the free end of the spring. The mass is the

pulled sideways to a distance of  and

released. Determine maximum acceleration of

the mass.

Watch Video Solution

1200Nm− 1

3kg

2.0cm

https://dl.doubtnut.com/l/_9Z2gAEMj5j8D


59. A spring having spring constant

 is mounted on a horizontal table

as shown in figure. A mass of  is attached

to the free end of the spring. The mass is the

pulled sideways to a distance of  and

released. Determine the maximum speed of

the mass.

Watch Video Solution

1200Nm− 1

3kg

2.0cm

https://dl.doubtnut.com/l/_z3h38ZKejAh3


60. The piston in the cylinder head of a

locomotive has a stroke (twice the amplitude)

of . If the position moves with simple

harmonic motion with an angular frequency of

, what is its maximum speed?

Watch Video Solution

1.0m

200
rad

min

61. A circular disc of mass  is suspended

by a wire attached to its centre. The wire is

twisted by rotating the disc and released. The

10kg

https://dl.doubtnut.com/l/_16TK5RZhnEoe
https://dl.doubtnut.com/l/_7RyWZVONLE86


perod of torsional oscillations is found to be

. The radius of the disc is . Determine

the torsional spring constant of the wire. (

Torsional spring constant  is defined by the

relation , where J is the restoring

couple and  the angle of twist).

Watch Video Solution

1.5s 15cm

α

J = − αθ

θ

62. The motions that repeat themselves are

called periodic motions but for a simple

harmonic motion, the force must be

https://dl.doubtnut.com/l/_7RyWZVONLE86
https://dl.doubtnut.com/l/_d0W4pODEsyoV


proportional to the displacement and it is

directed towards the centre of motion. Write

an example for a periodic motion that is not

simple harmonic.

Watch Video Solution

63. The motions that repeat themselves are

called periodic motions but for a simple

harmonic motion, the force must be

proportional to the displacement and it is

directed towards the centre of motion. Write

https://dl.doubtnut.com/l/_d0W4pODEsyoV
https://dl.doubtnut.com/l/_8RsRbkZKr6by


the expression for a period of oscillation of a

loaded spring.

Watch Video Solution

64. Deduce an expression for the period of

oscillation of a simple pendulum.

Watch Video Solution

65. The motion that repeat themselves are

called periodic motions but for a simple

https://dl.doubtnut.com/l/_8RsRbkZKr6by
https://dl.doubtnut.com/l/_3xWzFqgRv9Pz
https://dl.doubtnut.com/l/_aOy0AxFGzjzt


harmonic motion, the force must be

proportional to the displacement and it is

directed towards the centre of motion. A

particle executes a SHM of amplitude 'a'. At

what distance from the mean position is its

kinetic energy equal to its potential energy?

Watch Video Solution

66. A particle executes a SHM of amplitude 'a'.

At what point is its speed half the maximum

speed?

https://dl.doubtnut.com/l/_aOy0AxFGzjzt
https://dl.doubtnut.com/l/_F1zkFJ9wivXo


Watch Video Solution

67. The amplitude of a simple harmonic

oscillation is doubled. What change will you

observe in the following physical quantities of

the oscillator? Period.

Watch Video Solution

68. The amplitude of a simple harmonic

oscillation is doubled. What change will you

https://dl.doubtnut.com/l/_F1zkFJ9wivXo
https://dl.doubtnut.com/l/_JSl2K5YogYuj
https://dl.doubtnut.com/l/_FGcSvfk1UUfs


observe in the following physical quantity of

the oscillator? Maximum velocity.

Watch Video Solution

69. The amplitude of a simple harmonic

oscillation is doubled. What change will you

observe in the following physical quantity of

the oscillator? Maximum acceleration.

Watch Video Solution

https://dl.doubtnut.com/l/_FGcSvfk1UUfs
https://dl.doubtnut.com/l/_Hk06wx9SG89O


70. The amplitude of a simple harmonic

oscillation is doubled. What change will you

observe in the following physical quantities of

the oscillator? Total energy.

Watch Video Solution

71. Under what conditions for the amplitude,

are the oscillations of the pendulum simple

harmonic?

Watch Video Solution

https://dl.doubtnut.com/l/_ikcEMUfENFdO
https://dl.doubtnut.com/l/_96wwB0b7u7yN


72. A simple pendulum is an object suspended

by a weightless and inextensible string fixed

rigidly to a support. The period of oscillation

of the pendulum is T. What will be the period if

the pendulum is suspended in a lift moving

down with an acceleration equal to .

Watch Video Solution

g

3

73. Represent graphically the variations of

potential energy, kinetic energy and total

https://dl.doubtnut.com/l/_96wwB0b7u7yN
https://dl.doubtnut.com/l/_LK3ysFWHU79F
https://dl.doubtnut.com/l/_DChPMSUKnT8t


energy as a function of position 'y' for a simple

harmonic oscillator. Explain the graph.

Watch Video Solution

74. The amplitude of oscillation of a harmonic

oscillator oscillating in air decreases

continuously. This is because of damping. If

the damping force is proportional to the

velocity of the oscillator, give the expression

for its frequency.

Watch Video Solution

https://dl.doubtnut.com/l/_DChPMSUKnT8t
https://dl.doubtnut.com/l/_6Rl5qbdsSnAh


75. Say True or False: Greater the mass of the

pendulum bob shorter is its frequency of

oscillation.

Watch Video Solution

76. What do you mean by simple harmonic

motion?

Watch Video Solution

https://dl.doubtnut.com/l/_6Rl5qbdsSnAh
https://dl.doubtnut.com/l/_OM378nsSzAMF
https://dl.doubtnut.com/l/_WEiaEDHFlnEx
https://dl.doubtnut.com/l/_BBUVAmXKAZZs


77. The motions that repeat themselves are

called periodic motions but for a simple

harmonic motion, the force must be

proportional to the displacement and it is

directed towards the centre of motion. Write

the expression for a period of oscillation of a

loaded spring.

Watch Video Solution

78. Oscillations of a loaded spring are simple

harmonic motion. A body oscillates with S.H.M

https://dl.doubtnut.com/l/_BBUVAmXKAZZs
https://dl.doubtnut.com/l/_xf2HhnmGRT2d


is given by . Calculate the

displacement at time, .

Watch Video Solution

x = 5 cos[2πt + ]
π

4

t = 1.5s

79. Represent Simple Harmonic Motion

graphically.

Watch Video Solution

80. Write the differential equation

representing Simple Harmonic Motion.

https://dl.doubtnut.com/l/_xf2HhnmGRT2d
https://dl.doubtnut.com/l/_6ISxep3euM2U
https://dl.doubtnut.com/l/_4oQJZkSg93GL


Watch Video Solution

81. Name two examples for simple harmonic

motion.

Watch Video Solution

82. A spring having spring constant

 is mounted on a horizontal table

as shown in figure. A mass of  is attached

to the free end of the spring. The mass is the

1200Nm− 1

3kg

https://dl.doubtnut.com/l/_4oQJZkSg93GL
https://dl.doubtnut.com/l/_n1eZj2Hq6HDW
https://dl.doubtnut.com/l/_XL0IrlRxNcso


pulled sideways to a distance of  and

released. Determine the frequency of

oscillations.

Watch Video Solution

2.0cm

83. A spring having spring constant

 is mounted on a horizontal table

as shown in figure. A mass of  is attached

to the free end of the spring. The mass is the

pulled sideways to a distance of  and

1200Nm− 1

3kg

2.0cm

https://dl.doubtnut.com/l/_XL0IrlRxNcso
https://dl.doubtnut.com/l/_86Cpty4FBZjf


released. Determine maximum acceleration of

the mass.

Watch Video Solution

84. What do you mean by a seconds

pendulum?

Watch Video Solution

85. Time period of a particle in SHM is

. A simple pendulum executesT = 2π√
m

k

https://dl.doubtnut.com/l/_86Cpty4FBZjf
https://dl.doubtnut.com/l/_KNNjoCgR8yQN
https://dl.doubtnut.com/l/_Uxu9T6u7uz4e


SHM approximately. Why then is the time

period of pendulum is independent of mass?

Watch Video Solution

86. What is the frequency of oscillation of a

simple pendulum mounted in a cabin that is

freely falling under gravity?

Watch Video Solution

https://dl.doubtnut.com/l/_Uxu9T6u7uz4e
https://dl.doubtnut.com/l/_Rx0uxhBFYkXB


87. Which one of the following examples

closely represents SHM? Substantiate your

answer. i) The rotation of the earth about its

axis. ii) Oscillations of a swing.

Watch Video Solution

88. A vibrating simple pendulum of period T is

placed in a lift which is accelerating

downwards. What is the effect of this on the

time period of the pendulum?

https://dl.doubtnut.com/l/_NOu7mv0aGHzS
https://dl.doubtnut.com/l/_wGq5iJ7dYagR


Watch Video Solution

89. The motion represented by the equation

 is called simple

harmonic motion (SHM). The displacement of y

(in cm) of an oscillating particle varies with

time t (in sec) according to the equation.

. Find the amplitude

and period of the particle.

Watch Video Solution

y(t) = A cos(ωt + ϕ)

y = 2 cos(0.5πt + )
π

3

https://dl.doubtnut.com/l/_wGq5iJ7dYagR
https://dl.doubtnut.com/l/_2hTqUpDhsLwP


90. What do you mean by simple harmonic

motion?

Watch Video Solution

91. Deduce an expression for the period of

oscillation of a simple pendulum.

Watch Video Solution

https://dl.doubtnut.com/l/_RJmEvUo1LCc2
https://dl.doubtnut.com/l/_5PysGmehF5BT


92. A girl is swinging on a swing in the sitting

position. How will the period of swing be

affected if she stands up?

Watch Video Solution

93. What are damped oscillations?

Watch Video Solution

https://dl.doubtnut.com/l/_XlfD2Fne9Bgy
https://dl.doubtnut.com/l/_RZFqDWzb6YNd


94. Time period of a particle in SHM is

. A simple pendulum executes

SHM approximately. Why then is the time

period of pendulum is independent of mass?

Watch Video Solution

T = 2π√
m

k

95. Time period of a particle in simple

harmonic motion (SHM) depends on the force

constant  and mass  of the particle. 


A man with his wristwatch on his hands falls

K m

https://dl.doubtnut.com/l/_nvumy5fcyKcF
https://dl.doubtnut.com/l/_TOdUW5csAUJp


from the top of a tower.Does the watch give

the correct time during the free fall?Why?

Watch Video Solution

96. What is the frequency of oscillation of a

simple pendulum mounted in a cabin that is

freely falling under gravity?

Watch Video Solution

https://dl.doubtnut.com/l/_TOdUW5csAUJp
https://dl.doubtnut.com/l/_Vr5n3yR7P99G


97. A particle executing SHM is an example of

_________. 

(i)acceleration of constant magnitude and

direction. 

(ii)acceleration of changing magnitude and

direction. 

(iii)acceleration of changing magnitude but

constant direction. 

(iv)acceleration of constant magnitude but

changing direction.

Watch Video Solution

https://dl.doubtnut.com/l/_Fo7aFCwfDYTq


98. Which of the following condition is

sufficient for the simple harmonic motion?

Where 'a -acceleration y-displacement

Watch Video Solution

99. An SHM is given by

.At which position will

its kinetic energy become equal to its

potential energy?

Watch Video Solution

x = 8 sin(10πt + )m
π

4

https://dl.doubtnut.com/l/_QZvX6on8L24l
https://dl.doubtnut.com/l/_XdvKzlhLTp91


100. Deduce an expression for the period of

oscillation of a simple pendulum.

Watch Video Solution

101. A simple pendulum is an object suspended

by a weightless and inextensible string fixed

rigidly to a support. The period of oscillation

of the pendulum is T. What will be the period if

the pendulum is suspended in a lift moving

down with an acceleration equal to .
g

3

https://dl.doubtnut.com/l/_XdvKzlhLTp91
https://dl.doubtnut.com/l/_AAWZ57tRFbZS
https://dl.doubtnut.com/l/_9rZG6AM5eebp


A. .

B. .

C. .

D. .

Answer: A

Watch Video Solution

2π√3 g
L

2

π√3
L

g

2π√3
L

g

2π√2 g
L

3

102. What do you mean by simple harmonic

motion?

https://dl.doubtnut.com/l/_9rZG6AM5eebp
https://dl.doubtnut.com/l/_nyBfGxEeN0Gg


Watch Video Solution

103. Motion of a simple pendulum is an

example for simple harmonic motion. 

The acceleration due to gravity on the surface

of the moon is .What is the time period

of a simple pendulum on the moon,if its time

period on the earth is ?

Watch Video Solution

1.7
m

s2

3.5 seconds

https://dl.doubtnut.com/l/_nyBfGxEeN0Gg
https://dl.doubtnut.com/l/_j8ZvrmWtgfab


104. For SHM,time period .If

displacement from the mean position is 

,calculate the instantaneous acceleration.

Watch Video Solution

T = 2s

10cm

105. Represent graphically the variations of

potential energy, kinetic energy and total

energy as a function of position 'y' for a simple

harmonic oscillator. Explain the graph.

Watch Video Solution

https://dl.doubtnut.com/l/_wiDImWR6SJWo
https://dl.doubtnut.com/l/_C99dU7x3TOqe


106. Among the following which are examples

of simple harmonic motion? 

i)the rotation of earth about its axis, 

ii)vertical oscillation of a loaded spring, 

iii)Oscillations of simple pendulum, 

iv)Uniform circular motion.

Watch Video Solution

107. The displacement in simple harmonic

motion can be represented as 

https://dl.doubtnut.com/l/_C99dU7x3TOqe
https://dl.doubtnut.com/l/_xBal8HfV0z1Z
https://dl.doubtnut.com/l/_4jpFM7jmF3JX


,where  is the phase

constant. 

Define A in the equation.

Watch Video Solution

x(t) = A cos(ωt + ϕ) ϕ

https://dl.doubtnut.com/l/_4jpFM7jmF3JX

