
PHYSICS

BOOKS - S CHAND PHYSICS (ENGLISH)

OSCILLATIONS

Solved Example

1. The restoing force acting on a body

executing simple harmonic motion is 16 N

when the body is 4 cm away from the

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


equilibrium position. Calculate the spring

constant.

Watch Video Solution

2. A body executing simple harmonic motion

makes 120 oscillations in one minute. Calculate

(i) period (ii) frequency and (iii) angular

frequency.

Watch Video Solution

https://dl.doubtnut.com/l/_UhQxhyxLzTjn
https://dl.doubtnut.com/l/_cs9tLfK7hs7I


3. A body is executing shm with an amplitude

of 0.15 m and frequency 4. Hz. Compute (i)

maximum velocity of the body (ii) acceleration

when displacement is 0.09 m and time

required to move from mean position to a

point 0.12 m away from it.

Watch Video Solution

4. A particle executes shm with an amplitude

of 10 cm and a period of 5 s. Find the velocity

https://dl.doubtnut.com/l/_YpOT2vD9Khwv
https://dl.doubtnut.com/l/_Y2JFIjnScUKZ


and acceleration of the particle of a distance 5

cm from the equilibrium position.

Watch Video Solution

5. A bob executes shm of period 20 s. Its

velocity is found to be  after 2 s

when it has passed through its mean position.

Find the amplitude of the bob.

Watch Video Solution

0.05ms − 1

https://dl.doubtnut.com/l/_Y2JFIjnScUKZ
https://dl.doubtnut.com/l/_evC29zx40S77


6. A body describes shm in a line 0.04 m long.

Its velocity at the centre of the line is

. Find the Time period.

Watch Video Solution

0.12ms − 1

7. In what time after its motion began, will a

particle oscillating according to the equation x

= 7 sin  move from the mean position

to the maximum displacement ?

Watch Video Solution

(0.5πt)

https://dl.doubtnut.com/l/_YOgvzXBWsDH4
https://dl.doubtnut.com/l/_PTNHE6Jpl517


8. A particle is in SHM with a mass of 0.5 kg has

a velocity of  after 1s of its starting

from the mean position . Calculate its K.E. and

total energy , if its time period is 6 s.

Watch Video Solution

0.3ms − 1

9. The period of a particle executing shm is .

The total energy of the particle is 0.0786 J.

After a time  the displacement is 0.2m.

2π

π /4s

https://dl.doubtnut.com/l/_PTNHE6Jpl517
https://dl.doubtnut.com/l/_BlQHrbZ7svhM
https://dl.doubtnut.com/l/_HeVPVAGCNaRi


Calculate the amplitude and mass of the

particle.

Watch Video Solution

10. A mass of 400 g is connected to a massless

spring of force constant 10.0 N/m and is made

to oscillate on a frictionless horizontal table.

The mass is displaced 10 cm from the

equilibrium position and released from rest. (i)

What is the period of oscillations ? (ii) Find the

maximum speed of the mass (iii) What is the

https://dl.doubtnut.com/l/_HeVPVAGCNaRi
https://dl.doubtnut.com/l/_umQqjpzgjkDX


maximum acceleration of the mass ? and (iv)

what is the total energy of the mass ? [See Fig

] 

Watch Video Solution

11. The time period of oscillation of a spring is

1.57s when a mass of 100 gm is suspended

from its lower end. Calculate (i) the force

constant of the spring (ii) the K.E. of the mass

https://dl.doubtnut.com/l/_umQqjpzgjkDX
https://dl.doubtnut.com/l/_UmAOacrMwMkk


when its displacement'is equal to the

amplitude.

Watch Video Solution

12. If the length of a second's pendulum is

decreased by 2 %, find the gain or loss in time

per day.

Watch Video Solution

https://dl.doubtnut.com/l/_UmAOacrMwMkk
https://dl.doubtnut.com/l/_o1RbVhFOfOuY


13. The period of oscillation of a long

pendulum suspended from the ceililing of a

tall building is 8 s. Calculate the height of the

building ?

Watch Video Solution

14. A vertical U-tube of uniform cross-section

contains water upto a height to 0.8 m. Show.

that if the water on one side is depressed and

https://dl.doubtnut.com/l/_vFnabPch161E
https://dl.doubtnut.com/l/_dPjLaUBtrqDq


then released, its motion up and down the

tube is shm. Calculate the period.

Watch Video Solution

15. A weighted glass tube is floated in a liquid

with 20 cm of its length immersed. It is pushed

down through a certain distance and then

released. Compute the time period of its

vibration.

Watch Video Solution

https://dl.doubtnut.com/l/_dPjLaUBtrqDq
https://dl.doubtnut.com/l/_BuwEKCz0eof5
https://dl.doubtnut.com/l/_tR63k0samRdf


16. A horizontal platform moves up and down

simple harmonically, the total movement

being 10 cm. What is the shortest period

permissible if objects resting on the platform

are to remain in contact with it throughout

the motion ?

Watch Video Solution

17. A solid sphere of mass 3 kg and diameter

0.2 m is suspended from a wire. The torque

https://dl.doubtnut.com/l/_tR63k0samRdf
https://dl.doubtnut.com/l/_3bslTqphDE8x


required to twist the wire is 

Nm/radian. Calculate the period of oscillation

Watch Video Solution

5 × 10− 2

18. A disc of mass 1 kg and radius 10 cm is

suspended by vertical wire at its centre. If the

time period is 3.2 s. Find the modulus of

torison.

Watch Video Solution

https://dl.doubtnut.com/l/_3bslTqphDE8x
https://dl.doubtnut.com/l/_xkisVsLnPbiP


19. Two sinusoidal wave having the same

frequency and travelling in the same direction

are combined. What is the amplitude of the

resultant motion if their amplitudes are 3cm

and 4cm and they differ in phase by 

radian?

Watch Video Solution

π /2

20. Two shms are represented by the

equations, 

https://dl.doubtnut.com/l/_kAoDpvVia6hC
https://dl.doubtnut.com/l/_Y7Nz4hJxmHwe


. If

the vibrating particles have the same mass

find (i) ratio of maximum velocities (ii) ratio of

time periods and (iii) ratio of total energies.

Watch Video Solution

y1 = 15 sin 6t and y2 = 18 sin(6t + )
π

4

21. A particle has a time period of 1s under the

action of a certain force and 2 s under the

action of another force. Find the time period

when the forces are acting in the same

direction simultaneously.

https://dl.doubtnut.com/l/_Y7Nz4hJxmHwe
https://dl.doubtnut.com/l/_oIc3iEO36vBc


Additional Solved Problems

Watch Video Solution

22. A particle executes shm with a period 8 s.

Find the time in which half the total energy is

potential.

Watch Video Solution

1. Figures below show four different spring

arrangements. If the mass in each

https://dl.doubtnut.com/l/_oIc3iEO36vBc
https://dl.doubtnut.com/l/_8bYhZ76Y7D2k
https://dl.doubtnut.com/l/_Z8xBMPqFSFJH


arrangement is displaced from its equilibrium

position and released, what is the resulting

frequency of vibration in each case ? Neglect

the mass of the each spring. (See Fig). 

Watch Video Solution

2. Figure (a) shows a spring of force constant k

clamped rigidly at one end and a mass

attached to its free end. The spring is

stretched by a force F at its free end. Figure

https://dl.doubtnut.com/l/_Z8xBMPqFSFJH
https://dl.doubtnut.com/l/_nLOHpRJYvznk


(b) shows the same spring with both ends free

and attached to a mass m at either end. Each

end of the spring in Fig.(b) is stretched by the

same force F. 

(i) What is the maximum extension of spring in

the two cases?

If the mass in (a) and the two masses in (b) are

released free, what is the period of oscillation

in each case ? 

Watch Video Solution

https://dl.doubtnut.com/l/_nLOHpRJYvznk
https://dl.doubtnut.com/l/_AMKw77OAVVqg


3. A spring of force constant  is

mounted on a horizontal table as shown in

Fig. A mass of 3.0 kg is attached to the free

end of spring, pulled sideways to a distance of

2.0 cm and released.

(a) What is the frequency of oscillation of

mass ? 

(b) What is its maximum acceleration ? 

(c) What is its maximum speed ? 

Watch Video Solution

1200Nm − 1

https://dl.doubtnut.com/l/_AMKw77OAVVqg
https://dl.doubtnut.com/l/_G2we4D3CGcft


4. A tray of mass 12 kg is supported by a two

identical springs as shown in Fig. When the

tray is pressed down slightly and released it

executes shm with a period of 1.5 s. What is

the force constant of each spring ? When a

block of mass m is placed on the tray, the

period of shm changes to 3.0 s What is the

mass of the block ? 

Watch Video Solution

https://dl.doubtnut.com/l/_G2we4D3CGcft


5. A trolley of mass 3.0 kg is connected to two

identical springs each of force constant 600

Nm as shown in Fig. If the trolley is displaced

from its equilibrium position by 5.0 cm and

released, what is (a) period of oscillation, (b)

the maximum speed of the trolley, (c) how

much is the total energy dissipated as heat by

the time the trolley comes to rest due to

damping force ? 

Watch Video Solution

https://dl.doubtnut.com/l/_nuycOWWdQ4TZ


6. A trolley of mass  is connected to two

identical springs each of force constant

as shown in figure 13.32

(amplitude=5cm)

 


Problem (a) period of oscillation 

Problem (b) the max speed of trolley. 

If the spring in the problem are replaced by

rubber bands, what is the answer to the

3.0kg

600Nm − 1

https://dl.doubtnut.com/l/_1Hg7kHKcRQhJ


question (a) and (b) in the problem if  of

rubber band is  during extensions.

View Text Solution

K

600Nm − 1

7. Two vibrating bodies have frequencies 10 Hz

and 12 Hz. They start oscillating in the sáme

phase. In 3 seconds how many time they will

be (i) in the same phase and (ii) in the

opposite phase ?

Watch Video Solution

https://dl.doubtnut.com/l/_1Hg7kHKcRQhJ
https://dl.doubtnut.com/l/_I8pFehqCtUnJ
https://dl.doubtnut.com/l/_NtYWTODWVlNR


8. A 3 kg collar attached to a spring of force

constant  slides without friction

on a horizontal rod. The collar is displaced

from its equilibrium position by 6.0 cm and

released. Calculate (a) the period of oscillation,

(b) the maximum magnitude of acceleration

and (c) the maximum speed of collar. (Fig) 

Watch Video Solution

1200Nm − 1

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


9. If the earth were a homogeneous sphere of

radius R and a straight hole bored in it

through its centre, show that a particle

dropped into the hole will execute shm and

find out its period.

Watch Video Solution

10. A particle is moving with shm in a straight

line. When the distance of the particle from

the equilibrium position has the value

https://dl.doubtnut.com/l/_L7hc3XIxBKlx
https://dl.doubtnut.com/l/_fK24cLIlSqM2


 the corresponding values of

velocities are  show that period is 

Watch Video Solution

x1 and x2

v1 and v2

T = 2π[ ]

1 / 2
x2

2 − x2
1

v2
1 − v2

2

11. The acceleration due to gravity on the

surface of moon is  . What is the time

period of a simple pendulum on the moon if

its time period on the earth is 3.5 s ? (g on

earth = )

Watch Video Solution

1.7ms − 2

9.8ms − 2

https://dl.doubtnut.com/l/_fK24cLIlSqM2
https://dl.doubtnut.com/l/_FzgauVOpkIL5


Short Answer Questions With Answer

1. Which of the following examples represents

periodic motion ? 

(i) A swimmer completing onė (return) trip

from one bank of a river to the other bank. 

(ii) A freely suspended bar magnet displaced

form its N-S direction and released. 

(iii) Halley's comet 

(iv) A hydrogen molecules rotating about its

https://dl.doubtnut.com/l/_FzgauVOpkIL5
https://dl.doubtnut.com/l/_xJiqr19qZQbL


centre of mass. 

(v) An arrow released from a bow.

Watch Video Solution

2. Which of the following examples represents

(nearby) shm and which represents periodic

but not shm. 

(i) The rotation of earth about its axis. 

(ii) Motion of an oscillating mercury column in

a U-tube. 

(iii) Motion of a ball bearing inside a smooth

https://dl.doubtnut.com/l/_xJiqr19qZQbL
https://dl.doubtnut.com/l/_YqAe9Mztikqz


curved bowl when released from a point

slightly above the lowermost position. 

(iv) General vibration of a polyatomic

molecules about its equilibrium configuration.

Watch Video Solution

3. Which of the following x-t plots represent

periodic motion ? What is its period ? 

(i) Figure (a) 

(ii) Figure (b) 

https://dl.doubtnut.com/l/_YqAe9Mztikqz
https://dl.doubtnut.com/l/_ZBsYu1vmVoFx


Watch Video Solution

4. Give the characteristics of shm.

Watch Video Solution

5. Can a pendulum clock be used in an earth

satellite?

Watch Video Solution

https://dl.doubtnut.com/l/_ZBsYu1vmVoFx
https://dl.doubtnut.com/l/_gl4fLbi3Cnq0
https://dl.doubtnut.com/l/_A3cpHtipkQyI


6. Suppose the bob in a simple pendulum is a

hollow sphere with a small hole at the bottom.

The sphere is filled with water and is made to

oscillate. What happens to the period ?

Watch Video Solution

7. How will you determine the period of

oscillation of a mass without the use of a

clock? You are given a weightless spring, a

metre scale and a known mass.

https://dl.doubtnut.com/l/_uh2FJAy1kbUh
https://dl.doubtnut.com/l/_y8noCVHUG0RW


Watch Video Solution

8. The amplitude of a simple pendulum

decreases with time. But there is no decrease

in the amplitude of a pendulum clock. Why?

Watch Video Solution

9. The displacement of a harmonic oscillator is

half of its amplitude. What fraction of the

total energy is kinetic and what fraction is

potential ?

https://dl.doubtnut.com/l/_y8noCVHUG0RW
https://dl.doubtnut.com/l/_FHDbL4d5YH1I
https://dl.doubtnut.com/l/_xRm05kseNwXx


Watch Video Solution

10. Time period of a particle in shm depends

on the force constant k and mass m of the

particle  A simple pendulum

executes shm approximately. Why then is the

time period of a pendulum independent of a

mass of the pendulum?

Watch Video Solution

T = 2π√
m

k

https://dl.doubtnut.com/l/_xRm05kseNwXx
https://dl.doubtnut.com/l/_lk4uW4wuhH4x


11. A man with a wrist watch on his hand falls

from the top of a tower. Does the watch give

correct time during the free fall ?

Watch Video Solution

12. 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/_6VAq43rOdLKO
https://dl.doubtnut.com/l/_6ZDCjvf91v9c
https://dl.doubtnut.com/l/_oFNVAdxmZEcF


13. Write down the expression for the average

K.E. and average P.E. of a harmonic oscillator.

How are they related ?

Watch Video Solution

14. For an oscillating simple pendulum is the

tension in the string constant throughout the

oscillation ? If not, when is it (a) the least (b)

the greatest?

Watch Video Solution

https://dl.doubtnut.com/l/_oFNVAdxmZEcF
https://dl.doubtnut.com/l/_UbxzsXKfn88T


15. A spring is cut into two halves. What

happens to its period of oscillation of a mass

suspended from it, before cutting and after

cutting ?

Watch Video Solution

16. What is the period of oscillation of a simple

pendulum if its bob is made of ice ?

Watch Video Solution

https://dl.doubtnut.com/l/_Go52w62OPsa0
https://dl.doubtnut.com/l/_xOY4Qsal1dts
https://dl.doubtnut.com/l/_wusoOwCeapFT


17. Distant explosion can break glass windows.

How?

Watch Video Solution

18. Draw the velocity-displacement graph of a

body executing shm.

Watch Video Solution

https://dl.doubtnut.com/l/_wusoOwCeapFT
https://dl.doubtnut.com/l/_jwTz0BnByHJF


19. If x is the displacement of a simple

harmonic oscillator at a certain instant and y

its acceleration at that instant, draw graph of

(x, y) at all instant in one complete oscillation,

Watch Video Solution

20. A pendulum clock is taken to moon. Will it

gain or lose time?

Watch Video Solution

https://dl.doubtnut.com/l/_sAncmbGitGbn
https://dl.doubtnut.com/l/_PqO5I1qsX3mT


Long Answer Questions

1. (a) Define simple harmonic motion and

derive, an expression for the period of simple

harmonic motion by reference circle method. 

(b) Derive an expression for the period of

oscillations of a simple pendulum.

Watch Video Solution

2. Obtain an expression for the period of

oscillations of a mass attached to end of a

https://dl.doubtnut.com/l/_uOMc3dGgpCrO
https://dl.doubtnut.com/l/_lPHIov9I9Mml


spring and undergoing shm. Obtain

expression for K.E. and P.E. at any position

during shm.

Watch Video Solution

3. Discuss forced harmonic oscillations. Write

down the expression for displacement. Explain

resonance.

Watch Video Solution

https://dl.doubtnut.com/l/_lPHIov9I9Mml
https://dl.doubtnut.com/l/_r5l7nEVGz2EZ


Short Answer Questions

1. How would the time period of a simple

pendulum be affected if (a) the length is

doubled (b) the amplitude is doubled ?

Watch Video Solution

2. Sketch graph showing the variation of (i) the

kinetic energy, (ii) the potential energy and (iii)

the total energy of a simple harmonic

oscillation with displacement.

https://dl.doubtnut.com/l/_rHsknQtEpb2S
https://dl.doubtnut.com/l/_m7ZsGfCFmuUU


Watch Video Solution

3. Which of the following is/are likely to affect

the time period of a simple pendulum? (i)

length (ii) amplitude of vibration (iii) mass of

the bob

Watch Video Solution

4. What is the difference between the periodic

motion and the oscillatory motion ?

https://dl.doubtnut.com/l/_m7ZsGfCFmuUU
https://dl.doubtnut.com/l/_0nXsEZjxvTI3
https://dl.doubtnut.com/l/_bRPtI4i8iGSF


Watch Video Solution

5. Give examples of shim in which elastic

constants are not involved.

Watch Video Solution

6. Explain why simple harmonic motion is

called so ?

Watch Video Solution

https://dl.doubtnut.com/l/_bRPtI4i8iGSF
https://dl.doubtnut.com/l/_7p3ParHh0Gco
https://dl.doubtnut.com/l/_rWzsGy8OSFy5
https://dl.doubtnut.com/l/_WQ8YyJWi4sBu


7. Give examples of (i) linear shm and (ii)

angular shm.

Watch Video Solution

8. Is the motion of earth around sun

oscillatory? Why?

Watch Video Solution

9. If the mass attached to a vertical spring is

pulled down and left, it oscillates. why ?

https://dl.doubtnut.com/l/_WQ8YyJWi4sBu
https://dl.doubtnut.com/l/_dqSxRzRc4I0k
https://dl.doubtnut.com/l/_KnobnUThXFy7


Watch Video Solution

10. Define displacement, amplitude, period and

frequency.

Watch Video Solution

11. Define simple harmonic motion ?

Watch Video Solution

https://dl.doubtnut.com/l/_KnobnUThXFy7
https://dl.doubtnut.com/l/_6JTXtGXHhf66
https://dl.doubtnut.com/l/_n60JobnqmlSB


12. Write down the differential equation of a

body executing shm. Give its solution.

Watch Video Solution

13. What is the physical significance of  ?

Watch Video Solution

ω

14. At what position of a body executing shm

its velocity (i) maximum and (ii) zero ?

https://dl.doubtnut.com/l/_psoMUUrLNy0U
https://dl.doubtnut.com/l/_DwLH7tSoj9B0
https://dl.doubtnut.com/l/_w4PRW7xJgvvY


Watch Video Solution

15. At what position of a body executing shm

its acceleration (i) maximum and (ii) zero.

Watch Video Solution

16. When the velocity of a body executing shm

is zero its acceleration is not zero. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_w4PRW7xJgvvY
https://dl.doubtnut.com/l/_F6l4GSJydfIw
https://dl.doubtnut.com/l/_jYRyQukkY1mW
https://dl.doubtnut.com/l/_pi60lx5cxcIT


17. Derive an expression for the P.E. and K.E. of

a body executing shm.

Watch Video Solution

18. The graph showing the variation of K.E. or

P.E. with displacement of a harmonic oscillator

is a parabola, but that of total energy with

displacement is a straight line. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_pi60lx5cxcIT
https://dl.doubtnut.com/l/_5tmTKvrr1JF0
https://dl.doubtnut.com/l/_8DpqnRihUTz3


19. Give the characteristics of shm.

Watch Video Solution

20. Simple harmonic motion is the projection

of uniform circular motion on

Watch Video Solution

21. Define phase and phase difference.

Watch Video Solution

https://dl.doubtnut.com/l/_8DpqnRihUTz3
https://dl.doubtnut.com/l/_2Xai27tmyk6X
https://dl.doubtnut.com/l/_fS1vH6opa12K


22. What is epoch?

Watch Video Solution

23. Write down the expression for the period

of oscillation of a mass attached to (i) a

horizontal spring and (ii) a vertical spring.

Watch Video Solution

24. Define spring constant or force constant.

https://dl.doubtnut.com/l/_sLfBuU8oJVEm
https://dl.doubtnut.com/l/_Xv9BQibgaEu6
https://dl.doubtnut.com/l/_qxkz0nCJtyIx


Watch Video Solution

25. What is simple peridulum ? Define length

of the pendulum.

Watch Video Solution

26. What is a seconds pendulum?

Watch Video Solution

https://dl.doubtnut.com/l/_qxkz0nCJtyIx
https://dl.doubtnut.com/l/_hm9vR3GYcxB6
https://dl.doubtnut.com/l/_YeYZfk7XLw4S


27. Write down the expression for the period

of oscillation of a light piece of cork floating in

a liquid .

Watch Video Solution

28. What is the period of oscillation of a liquid

contained in a U - tube executing shm ?

Watch Video Solution

https://dl.doubtnut.com/l/_mryAf8Bf07av
https://dl.doubtnut.com/l/_xjUChKdD7tlG


29. What is a torsional pendulum ? Name the

factors on which its period of oscillation

depends ?

Watch Video Solution

30. At what positions of the simple pendulum

its (i) P.E. is maximum (ii) K.E. is zero ?

Watch Video Solution

https://dl.doubtnut.com/l/_gB9i7x5Y0PPk
https://dl.doubtnut.com/l/_W6nBKkJSuxLJ


31. Draw the displacement-time, velocity-time

and acceleration-time graph of a body

executing shm.

Watch Video Solution

32. The phase difference between two particies

executing shm is . What does it mean?

Watch Video Solution

π /2

https://dl.doubtnut.com/l/_DwEhxA4fZ1CD
https://dl.doubtnut.com/l/_pUkoroX4GATn


33. Name the different ways of expressing the

phase of an oscillating particle.

Watch Video Solution

34. Explain (i) natural oscillation (ii) natural

frequency.

Watch Video Solution

https://dl.doubtnut.com/l/_7jeXEUYaUgas
https://dl.doubtnut.com/l/_jwPlAFDNSlUY


35. Draw graph showing the variation of

displacement with time of a body executing (i)

free oscillation (ii) damped oscillations.

Watch Video Solution

36. Give examples of damped oscillation.

Watch Video Solution

https://dl.doubtnut.com/l/_Iudhurb0lXNd
https://dl.doubtnut.com/l/_a29gax7MLG2o


37. What are forced oscillations? Why are they

called so ?

Watch Video Solution

38. What is resonance ? What is resonant

frequency ?

Watch Video Solution

39. Give two examples to illustrate resonance.

https://dl.doubtnut.com/l/_Hm73z6Lpj2E0
https://dl.doubtnut.com/l/_mOEnItnceVgb
https://dl.doubtnut.com/l/_TITBl9aIIUJJ


Watch Video Solution

40. Draw graphs to show the variation of

amplitude with driving frequency of a forced

harmonic oscillator under (i) zero damping, (ii)

low damping and (iii) high damping

Watch Video Solution

41. Marching soldiers are asked to break their

steps while crossing a bridge. Why?

https://dl.doubtnut.com/l/_TITBl9aIIUJJ
https://dl.doubtnut.com/l/_vmZR8zRo3TsN
https://dl.doubtnut.com/l/_3O6svCSwnabK


Watch Video Solution

42. When the stem of a vibrating tuning fork is

gently pressed on the surface of a table louder

sound is heard. Why?

Watch Video Solution

43. On what factors does the period of a

simple pendulum depend ?

Watch Video Solution

https://dl.doubtnut.com/l/_3O6svCSwnabK
https://dl.doubtnut.com/l/_L2Yal5TJWzoy
https://dl.doubtnut.com/l/_Q74O4H8bld1x


44. At what displacement K.E. and P.E. are

equal, for a body executing shm.

Watch Video Solution

45. Under what condition the oscillation of a

simple pendulum is simple harmonic ?

Watch Video Solution

https://dl.doubtnut.com/l/_aHoHBo47Yw9d
https://dl.doubtnut.com/l/_eJ1DuXrfW3Vh


46. The length of a seconds pendulum is

decreased by 1%. What is the gain or loss in

time per day?

Watch Video Solution

47. Two pendulums of lengths 1.44 m and 1 m

start oscillating together. After how many

oscillations will Activate they again start

swinging together?

Watch Video Solution

https://dl.doubtnut.com/l/_s8ApfVo7gjnM
https://dl.doubtnut.com/l/_8UPRosEDdPLu


Very Short Answer Questions

1. Does the damping force remain constant on

a system executing shm?

Watch Video Solution

2. What is the direction of velocity and

acceleration in shm ?

Watch Video Solution

https://dl.doubtnut.com/l/_8UPRosEDdPLu
https://dl.doubtnut.com/l/_D1MJ0PI4bjsh
https://dl.doubtnut.com/l/_YY3xFeuO1HTE


3. What is the direction of displacement and

acceleration in shm?

Watch Video Solution

4. 'A point on a rotating disc is not considered

to be simple harmonic''. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_iU1nSgJ9QbDm
https://dl.doubtnut.com/l/_2Xjw3IXiOzDw


5. A spring is made to oscillate horizontally

and vertically. Will there be any change in the

period ?

Watch Video Solution

6. A loaded spring is made to oscillate on the

Earth surface and then in moon. Will there be

any change in the time period ?

Watch Video Solution

https://dl.doubtnut.com/l/_BIXIOUhhXSLu
https://dl.doubtnut.com/l/_WQ5hYJ3StDuq
https://dl.doubtnut.com/l/_7K8xBMiZ1vaq


7. The period of oscillation of a harmonic

oscillator is

 Does T

depend on displacement ?

Watch Video Solution

T = 2π√displacement/accelerations

8. 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?

Watch Video Solution

https://dl.doubtnut.com/l/_7K8xBMiZ1vaq
https://dl.doubtnut.com/l/_kwYF6Ac6T74O


9. Two simple pendulums of equal length cross

each other at mean position. What is their

phase difference ?

Watch Video Solution

10. An oscillating simple pendulum is kept in a

lift which is accelerating upwards. Will there

be any change in the time period ?

Watch Video Solution

https://dl.doubtnut.com/l/_bTphLm9nRqUd
https://dl.doubtnut.com/l/_MBHcrZfCn5cJ
https://dl.doubtnut.com/l/_QzmdijN6MP22


11. The period of oscillation of a liquid in a U.

Tube is one to be  The first liquid is replaced

by another are of higher density. Will there be

any change in the period ?

Watch Video Solution

T1

12. A boy who was sitting on a swing stands up

while it was swinging. Will there be any

change in the period ?

Watch Video Solution

https://dl.doubtnut.com/l/_QzmdijN6MP22
https://dl.doubtnut.com/l/_vFVcmqHrpiBM


Selected Problems From The Characteristic Of

Shm

13. In a stationary lift, a simple pendulum has a

period T. How does the period change when

the lift (i) moves up with (a) uniform velocity

and (b) uniform acceleration and (ii) move

down with (a) uniform velocity and (b) uniform

acceleration.

Watch Video Solution

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


1. A particle executes shm in a line 10 cm long.

When it passes through the mean position its

velocity is  . Find the period.

Watch Video Solution

15cms − 1

2. The displacement of a particle executing

shm is x = 0.5 cos (314t - 0.3) m. Find (i)

amplitude (i) period.

Watch Video Solution

https://dl.doubtnut.com/l/_nfoZbPIOhFKE
https://dl.doubtnut.com/l/_QyIkmn3CWDbG
https://dl.doubtnut.com/l/_YaGol4ix9NLn


3. The amplitude of a body executing shm is 2

cm. Its mass is 20 g and the frequency of

vibration is 20 Hz. Find its (i) maximum velocity

(ii) energy ?

Watch Video Solution

4. A body executing shm completes 120

oscillations per minute. If the amplitude of

oscillations is 6 cm, find the velocity and

acceleration of the particle when it is at a

distance of 4 cm from the mean position?

https://dl.doubtnut.com/l/_YaGol4ix9NLn
https://dl.doubtnut.com/l/_TLF0qMwN5fns


Watch Video Solution

5. A body of mass 4 kg is executing shm of

amplitude 0.4 m and period 2 s. Find (i) the

maximum restoring force and (ii) the restoring

force at a distance of 0.1 m from extreme

position.

Watch Video Solution

https://dl.doubtnut.com/l/_TLF0qMwN5fns
https://dl.doubtnut.com/l/_VIgnal9yKZpv


6. In what time after its motion began, will a

particle oscillating according to the equation x

= 7 sin  move from the mean position

to the maximum displacement ?

Watch Video Solution

(0.5πt)

7. In a shm, what is the minimum time required

for a particle to move between two points 10

cm on either side of the mean position ? The

https://dl.doubtnut.com/l/_0E9tnLtdPC1D
https://dl.doubtnut.com/l/_mZ3P5tA7Vkhk


amplitude and time period of the particle are

20 cm and 2 seconds respectively.

Watch Video Solution

8. A particle is moving with shm in a-straight

line. When the distance of the particle from

the equilibrium position has the values 2 cm

and 4 cm, the corresponding values of

velocities are 

respectively. Find the length of the path and

the period.

5cms − 1 and 3cms − 1

https://dl.doubtnut.com/l/_mZ3P5tA7Vkhk
https://dl.doubtnut.com/l/_zoS8UFDo9q3B


Watch Video Solution

9. Two particles start oscillating together in

shm along the same straight line. Their

periods are 2 s and 4 s. What is their phase

difference afterls from the start?

Watch Video Solution

10. A body has a time of 3 s under the action of

one force and 4 s under the action of another

force. Calculate the time period when both the

https://dl.doubtnut.com/l/_zoS8UFDo9q3B
https://dl.doubtnut.com/l/_amw8WAgEF60K
https://dl.doubtnut.com/l/_yfgIuEuvu8eQ


forces act in the same direction

simultaneously. Assume that the body

undergoes the same displacement, under the

action of the two different forces.

Watch Video Solution

11. A mass of Hg is executin SHM which is given

by  cm.What is the

maximum kinetic energy?

Watch Video Solution

x = 6.0(100t + )
π

4

https://dl.doubtnut.com/l/_yfgIuEuvu8eQ
https://dl.doubtnut.com/l/_rYPzLNcBKFPc
https://dl.doubtnut.com/l/_QWowRlT1bG4F


12. In a HCl molecule, we may treat Cl to be of

infinite mass and H alone oscillating. If the

oscillations of HCI molecule shows frequency

 , deduce the force constant.

Given Avogadro's number  per kg

mole.

Watch Video Solution

9 × 1013s − 1

6 × 1026

13. The Shortest distance travelled by a

particle executing SHM from mean position in

https://dl.doubtnut.com/l/_QWowRlT1bG4F
https://dl.doubtnut.com/l/_87fngvuVw3Hr


2 s is equal to  times its amplitude .

Determine its time period.

Watch Video Solution

√3/2

14. A particle moving with shm has a period

0.001 s and amplitude 0.5 cm. Find the

acceleration, when it is 0.2 cm apart from its

mean position.

Watch Video Solution

https://dl.doubtnut.com/l/_87fngvuVw3Hr
https://dl.doubtnut.com/l/_jQt8xx0MT5Hp


Selected Problems From Energy Of As H

Oscillator

1. A body of mass 0.2 kg performing SHM has a

velocity of  after one second of its

starting from the mean position. If the time

period is 6 seconds, find the kinetic energy,

potential energy and total energy.

Watch Video Solution

0.6ms − 1

https://dl.doubtnut.com/l/_Pi5KQnnpxz6r


2. A particle executes shm of amplitude 'a'. (i)

At what distance from the mean position is its

kinetic energy equal to its potential energy?

(ii) At what points is its speed half the

maximum speed ?

Watch Video Solution

3. A particle executes shm of period.8 s. After

what time of its passing through the mean

https://dl.doubtnut.com/l/_bGqEWQB1Ifo9
https://dl.doubtnut.com/l/_UX8YFPNyQyDw


position the energy will be half kinetic and half

potential.

Watch Video Solution

4. The amplitude of a system moving inshm is

doubled . Determine the change in (a) total

energy (b) the maximum speed (c) the

maximum acceleration and (d) the period .

Watch Video Solution

https://dl.doubtnut.com/l/_UX8YFPNyQyDw
https://dl.doubtnut.com/l/_LnShw2TZ7kNw


5. Calculate the ratio of displacement to

amplitude when kinetic energy of a body is

thrice its potential energy.

Watch Video Solution

6. A simple harmonic oscillator of period 6

second has 6 joule potential energy when its

displacement is 3 cm. Calculate (i) force

constant and (ii) average kinetic energy when

the amplitude is 5 cm.

https://dl.doubtnut.com/l/_TevYqDQlt6lf
https://dl.doubtnut.com/l/_5IdGb8Afkhej


Watch Video Solution

7. A body of mass 2 kg is executing simple

harmonic motions according to the cquation

0.06 cos (100t+  ) m, where t is in seconds.

What is the maximum kinetic energy?

Watch Video Solution

π /4

8. A particle is executing shm. What fraction of

its energy is kinetic when the displacement is

half the amplitude ?

https://dl.doubtnut.com/l/_5IdGb8Afkhej
https://dl.doubtnut.com/l/_tDxBm5wNHGfx
https://dl.doubtnut.com/l/_PH2xnXFL39yw


Selected Problems From Time Period Of

Oscillation Of A S H Oscillator

Watch Video Solution

9. The kinetic energy of a particle executing

shm is 32 J when it passes through the mean

position. If the mass of the particle is.4 kg and

the amplitude is one metre, find its time

period.

Watch Video Solution

https://dl.doubtnut.com/l/_PH2xnXFL39yw
https://dl.doubtnut.com/l/_GdQYAokvC4Dp


1. A 0.02 kg weight produces an extension of

0.02 m in a vertical spring. A mass of 0.1kg is

suspended at its bottam and is left after

putting down. What is the period of oscillation

?

Watch Video Solution

2. A spring balance is found to have a period

of oscillation of 3.14 s, when a 12 kg weight is

suspended from it. How much does the spring

https://dl.doubtnut.com/l/_68ed9HglnmB1
https://dl.doubtnut.com/l/_PLR7ACBtYJFM


elongate when a 2 kg weight is suspended

from it ?

Watch Video Solution

3. A body of mass 4 kg is made to oscillate on

a spring of force constant 10 N/m. Calculate (i)

angular frequency (2) frequency of vibration

and (3) time period of vibration.

Watch Video Solution

https://dl.doubtnut.com/l/_PLR7ACBtYJFM
https://dl.doubtnut.com/l/_yYHXl4t3slSr


4. A mass m attached to a spring oscillates

with a period of 3 second. If the mass is

increased by 2 kg, the period increases by one

second. Calculate the initial mass m. (Assume

that elastic limit is not crossed)

Watch Video Solution

5. A spring balance has a scale that reads from

0 to 50 kg. The length of the scale is 20 cm. A

body suspended from this spring, when

https://dl.doubtnut.com/l/_jmOk4JCxfCBA
https://dl.doubtnut.com/l/_zvKCStnhdE04


displaced and released, oscillates with a

period of 0.6s. What is the weight of the body?

When 50 kg is put, the extension of spring is

20 cm.

Watch Video Solution

6. A mass m is suspended from a spring of

force constant k. The period of oscillation is 

The spring is cut into 4 equal parts: The same

mass m is suspended from one of the parts.

What is the new period?

T0

https://dl.doubtnut.com/l/_zvKCStnhdE04
https://dl.doubtnut.com/l/_79Mfset4kWRj


Watch Video Solution

7. An impulsive force gives an initial velocity of

 to the mass in the unstretched

spring position. What is the amplitude of

motion ? Give x as a function of time for the

oscillating mass. Given m=3 kg,

Watch Video Solution

−1.0ms − 1

k = 1200Nm − 1

https://dl.doubtnut.com/l/_79Mfset4kWRj
https://dl.doubtnut.com/l/_in7YcBUGutG3


8. A small trolley of mass 2.0 kg resting on a

horizontal turntable is connected by a light

spring to the centre of the table. When the

turntable is set into rotation at a speed of 300

rev/min the length of the stretched spring is

40 cm. If the original length of the spring is 35

cm, determine the force constant of the

spring.

Watch Video Solution

https://dl.doubtnut.com/l/_RG7QnLbRnDEz


9. If two springs of force constants

 are connected in series

and is fixed to a body of mass 100 g. Find the

period of oscillation.

Watch Video Solution

7Nm − 1 and 9Nm − 1

10. A block of mass 0.01 kg is attached to a

spring of force constant  . If the

energy of oscillation is  J, find the angular

frequency and amplitude of oscillation.

10− 1Nm − 1

10− 5

https://dl.doubtnut.com/l/_idYrhuFzRRZp
https://dl.doubtnut.com/l/_bsczLZ9jElwa


Watch Video Solution

11. A horizontal coiled spring is found to

stretch 3 cm by a force of  N. A bob

of  kg is attached to the end of the

spring and the spring is pulled by 4 cm along

a horizontal frictionless table and then

released. Find the force constant, period,

potential energy and kinetic energy when the

displacement is 2 cm.

Watch Video Solution

6 × 10− 5

2 × 10− 3

https://dl.doubtnut.com/l/_bsczLZ9jElwa
https://dl.doubtnut.com/l/_Qu8aPmQBb6Do
https://dl.doubtnut.com/l/_jzIBiQ5uvt9P


12. A body weighing 0.02 kg has a velocity of

 after one second of start from the

mean position. If the time period is 6 s find the

K.E., P.E. and the total energy.

Watch Video Solution

0.06ms − 1

13. In Fig. AB is a horizontal plank of length 1

and mass m. It is pivoted at one end and the

other end is attached to a spring of force

constant k. The moment of inertia of the plank

about the pivot is  ml. If the plank isml21

3

https://dl.doubtnut.com/l/_jzIBiQ5uvt9P
https://dl.doubtnut.com/l/_MBX9QZER8edc


displaced by a small angle  from the

horizontal and released show that its motion

is shm. What is the period of oscillation ? 

Watch Video Solution

θ

14. In Fig. A is a large block which executes

shm by sliding across a frictionless surface

with a frequency n. The block B is at rest on

the surface of the block  The coefficient of

static friction between the two is H. Find the

μs

https://dl.doubtnut.com/l/_MBX9QZER8edc
https://dl.doubtnut.com/l/_GNhInbDdGCvk


maximum amplitude of oscillation of the

system so that the block B does not slip. 

Watch Video Solution

15. Two springs of force constants

 are connected in7Nm − 1 and 9Nm − 1

https://dl.doubtnut.com/l/_GNhInbDdGCvk
https://dl.doubtnut.com/l/_vMlhd7aLbH10


parallel and is fixed to body of mass 100 g.

Find the period of oscillation.

Watch Video Solution

16. What is the period of a simple pendulum

whose length is 50 cm?

Watch Video Solution

17. What is the length of a simple pendulum

whose time period of oscillation is 2 second ?

https://dl.doubtnut.com/l/_vMlhd7aLbH10
https://dl.doubtnut.com/l/_CryIMQwnd5KQ
https://dl.doubtnut.com/l/_mqBdXP3aZOIU


If this pendulum is mounted in a lift which

accelerates downwards at  , by what

factor docs its period of oscillations change

from the original value?

Watch Video Solution

4ms − 2

18. The period of a simple pendulum on the

surface of the earth is 2s. Find its period on

the surface of this moon, if the acceleration

due to gravity on the moon is one-sixth that

on the earth ?

https://dl.doubtnut.com/l/_mqBdXP3aZOIU
https://dl.doubtnut.com/l/_7vAStgRT1e0R


Selected Problems Period Of Oscillation Of I A

Liquid In A U Tube Ii Test Tube Float Iii Iii A Piston

In An Engine Etc

Watch Video Solution

19. If the length of a seconds pendulum is

decreased by 2% find the gain or loss per day.

Watch Video Solution

https://dl.doubtnut.com/l/_7vAStgRT1e0R
https://dl.doubtnut.com/l/_uTeTJdATsoWU


1. A U-tube contains a liquid to a height of 9.8

cm in one of the limbs. The tube is vertical. If

the liquid on one side is depressed a little and

released its motion in the tube is simple

harmonic motion. Find its period.

Watch Video Solution

2. The radius of the earth is  m and

its mean density is  and 

 Find the

6.37 × 106

5.5 × 103kg m − 3

G = 6.67 × 10− 11N-m2kg − 2

https://dl.doubtnut.com/l/_LWf3tvCpsO3p
https://dl.doubtnut.com/l/_M5Lw1mwBkoXL


gravitational potential on the surface of the

earth.

Watch Video Solution

3. The period of a piston in an engine, moving

simple harmonically is 2 s. A body of mass 10

kg is placed on the piston. Calculate the

maximum amplitude of the piston such that

the mass is not thrown out from the platform.

Watch Video Solution

https://dl.doubtnut.com/l/_M5Lw1mwBkoXL
https://dl.doubtnut.com/l/_XhGhRMpSOWSQ
https://dl.doubtnut.com/l/_Muz4eKVXLUJD


4. A cubical wood piece of mass 13.5 gm and

volume  float in water. It is depressed

and released, then it executes simple

harmonic motion. Calculate the period of

oscillation ?

Watch Video Solution

0.0027m3

5. A cylindrical piece of cork of height 4.9 cm

floats in water with its axis vertical and is

made to execute slın. Calculate its time period

of oscillation if its density is 0.2 gm/cc ?

https://dl.doubtnut.com/l/_Muz4eKVXLUJD
https://dl.doubtnut.com/l/_Bv9kRqlDM3ey


Watch Video Solution

6. A horizontal board is oscillating with an

amplitude of 3 m. If the frequency of

oscillation is 15 per minute, find the minimum

value of coefficient of friction in order that a

body placed on the board will A not slide when

the board oscillates ?

Watch Video Solution

https://dl.doubtnut.com/l/_Bv9kRqlDM3ey
https://dl.doubtnut.com/l/_lEyTwAJNm6wT


7. A small lead sphere is made to execute shm

inside a concave dish of radius of curvature 1

m. What is its period ?

Watch Video Solution

8. A uniform circular disc of moment of inertia

 is suspended by a wire of

length 1 m and executes torsional oscillations.

The couple per unit twist of the wire is

7.35 × 10− 3kgm2

https://dl.doubtnut.com/l/_Umzolvi7QPJv
https://dl.doubtnut.com/l/_ggYvja9ePf56


 N/m. Calculate the period of

oscillation ?

Watch Video Solution

2 × 10− 2

9. A solid sphere is suspended from a wire and

is made to execute torsional oscillations with

a period of 2 second. The torque required to

twist the wire through unit radian is 

N/m. Calculate the moment of inertia of the

sphere about the axis of rotation.

Watch Video Solution

6 × 10− 2

https://dl.doubtnut.com/l/_ggYvja9ePf56
https://dl.doubtnut.com/l/_3ib62dhKTzMQ


Selected Problems Oscillation In A Tunnel Bored

Through The Earth

1. If the earth was a homogeneous sphere and

a straight hole was bored through its centre,

show that a body dropped into this hole will

execute shm. Calculate the time period if the

radius of the earth is 6400 km and g =

Watch Video Solution

9.8ms − 2

https://dl.doubtnut.com/l/_3ib62dhKTzMQ
https://dl.doubtnut.com/l/_YatsilEMWikD
https://dl.doubtnut.com/l/_ciShANd1YduB


2. A particle is dropped down in a deep hole

which extends to the centre of the earth.

Calculate the velocity at a depth of one km

from the surface of this carth ? Assume that

 and radius of the earth = 6400

km.

Watch Video Solution

g = 10m /s2

https://dl.doubtnut.com/l/_ciShANd1YduB

