
PHYSICS

NCERT - FULL MARKS PHYSICS(TAMIL)

OSCILLATIONS

Examples

1. On an average, a human heart is found to

beat 75 times in a minute. Calculate its

frequency and period.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_fIfo7oxkcmuK


Watch Video Solution

2. Which of the following functions of time

represent periodic and non-periodic motion? 

(a)  (b) 

Watch Video Solution

sinωt + cos ωt e − ωt

3. Which of the following functions of time

represent (a) simple harmonic motion and (b)

periodic but not simple harmonic? Give the

https://dl.doubtnut.com/l/_fIfo7oxkcmuK
https://dl.doubtnut.com/l/_PuyZnyQ1w5Gf
https://dl.doubtnut.com/l/_8QHDsXwIk0jK


period for each case. 

(1)   

(2) 

Watch Video Solution

sinωt − cos ωt

sin2 ωt

4. The �gure given below depicts two circular

motions. The radius of the circle, the period of

revolution, the initial position and the sense

of revolution are indicated in the �gures.

Obtain the simple harmonic motions of the x-

projection of the radius vector of the rotating

https://dl.doubtnut.com/l/_8QHDsXwIk0jK
https://dl.doubtnut.com/l/_5BzwlTeagb1d


particle P in each case. 

Watch Video Solution

5. A body oscillates with SHM according to the

equation (in SI units), 

.  

At t = 1.5 s, calculate the (a) displacement, (b)

speed and (c) acceleration of the body.

x = 5 cos[2πt + π/4]

https://dl.doubtnut.com/l/_5BzwlTeagb1d
https://dl.doubtnut.com/l/_bkDySIAnO5Q3


Watch Video Solution

6. Two identical springs of spring constant k

are attached to a block of mass m and to �xed

supports as shown in Fig. 14.14. Show that

when the mass is displaced from its

equilibrium position on either side, it executes

a simple harmonic motion. Find the period of

oscillations. 

https://dl.doubtnut.com/l/_bkDySIAnO5Q3
https://dl.doubtnut.com/l/_z0gAOWI41dge


Watch Video Solution

7. A block whose mass is 1 kg is fastened to a

spring. The spring has a spring constant of

. The block is pulled to a distance x =

10 cm from its equilibrium position at x = 0 on

a frictionless surface from rest at t = 0.

Calculate the kinetic, potential and total

energies of the block when it is 5 cm away

from the mean position.

Watch Video Solution

50Nm− 1

https://dl.doubtnut.com/l/_z0gAOWI41dge
https://dl.doubtnut.com/l/_zCgl2J5AoL03


8. A 5 kg collar is attached to a spring of

spring constant 500 N . It slides without

friction over a horizontal rod. The collar is

displaced from its equilibrium position by 10.0

cm and released. Calculate 

(a) the period of oscillation, 

(b) the maximum speed and 

(c) maximum acceleration of the collar.

Watch Video Solution

m− 1

https://dl.doubtnut.com/l/_lOPnRI52GLLS


9. What is the length of a simple pendulum,

which ticks seconds ?

Watch Video Solution

10. For the damped oscillator shown in Fig.

14.19, the mass m of the block is 200 g, k = 90 N

 and the damping constant b is 40 g .

Calculate (a) the period of oscillation, (b) time

taken for its amplitude of vibrations to drop

to half of its initial value, and (c) the time

m− 1 s− 1

https://dl.doubtnut.com/l/_1sDalxxlY1k3
https://dl.doubtnut.com/l/_rRUAaMdB0WOX


Exercises

taken for its mechanical energy to drop to half

its initial value.

Watch Video Solution

1. 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/_rRUAaMdB0WOX
https://dl.doubtnut.com/l/_eiNvwgZfKbVW


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:

Watch Video Solution

https://dl.doubtnut.com/l/_eiNvwgZfKbVW
https://dl.doubtnut.com/l/_SfURXEiW4j30


2. Which of the following examples represent

(nearly) simple harmonic motion and which

represent periodic but not simple harmonic

motion?

A. a) the rotation of earth about its axis.

B. b) motion of an oscillating mercury

column in a U-tube.

C. c) motion of a ball bearing inside a

smooth curved bowl, when released

https://dl.doubtnut.com/l/_SfURXEiW4j30


from a point slightly above the lower

most point.

D. d) general vibrations of a polyatomic

molecule about its equilibrium position.

Answer:

Watch Video Solution

3. Fig. 14.23 depicts four x-t plots for linear

motion of a particle. Which of the plots

https://dl.doubtnut.com/l/_SfURXEiW4j30
https://dl.doubtnut.com/l/_DvXClfoJbxy9


represent periodic motion? What is the period

of motion (in case of periodic motion) ?

A. 

B. 

C. 

D. 

Answer:

View Text Solution

https://dl.doubtnut.com/l/_DvXClfoJbxy9


4. Which of the following functions of time

represent (a) simple harmonic, (b) periodic but

not simple harmonic, and (c) non-periodic

motion? Give period for each case of periodic

motion (  is any positive constant): 

(a)   

(b)   

(c)   

(d)   

(e)   

(f) 

Watch Video Solution

ω

sinωt − cos ωt

sin3 ωt

3 cos(π/4 − 2ωt)

cos ωt + cos 3ωt + cos 5ωt

exp( − ω2t2)

1 + ωt + ω2t2

https://dl.doubtnut.com/l/_5JhenTv9Uqqv


5. A particle is in linear simple harmonic

motion between two points, A and B, 10 cm

apart. Take the direction from A to B as the

positive direction and give the signs of

velocity, acceleration and force on the particle

when it is 

at the end A.

Watch Video Solution

https://dl.doubtnut.com/l/_5JhenTv9Uqqv
https://dl.doubtnut.com/l/_NerwPf1Qzpuj


6. A particle is in linear simple harmonic

motion between two points, A and B, 10 cm

apart. Take the direction from A to B as the

positive direction and give the signs of

velocity, acceleration and force on the particle

when it is 

at the end B.

Watch Video Solution

https://dl.doubtnut.com/l/_48NTzOaclPll


7. A particle is in linear simple harmonic

motion between two points, A and B, 10 cm

apart. Take the direction from A to B as the

positive direction and give the signs of

velocity, acceleration and force on the particle

when it is 

at the mid-point of AB going towards A.

Watch Video Solution

https://dl.doubtnut.com/l/_U2dUbOcdb4kG


8. A particle is in linear simple harmonic

motion between two points, A and B, 10 cm

apart. Take the direction from A to B as the

positive direction and give the signs of

velocity, acceleration and force on the particle

when it is 

at 2 cm away from B going towards A.

Watch Video Solution

https://dl.doubtnut.com/l/_SF7dp0IiI5sm


9. A particle is in linear simple harmonic

motion between two points, A and B, 10 cm

apart. Take the direction from A to B as the

positive direction and give the signs of

velocity, acceleration and force on the particle

when it is 

at 3 cm away from A going towards B.

Watch Video Solution

https://dl.doubtnut.com/l/_2oY6foJwZOEK


10. A particle is in linear simple harmonic

motion between two points, A and B, 10 cm

apart. Take the direction from A to B as the

positive direction and give the signs of

velocity, acceleration and force on the particle

when it is 

at 4 cm away from B going towards A.

Watch Video Solution

https://dl.doubtnut.com/l/_iiUZHpQcll2t


11. Which of the following relationship

between the acceleration a and the

displacement x of a particle involve simple

harmonic motion ?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

a = 0.7x

a = − 200x2

a = − 10x2

a = 100x3

https://dl.doubtnut.com/l/_lUndH3AqrID0


Watch Video Solution

12. The motion of a particle executing simple

harmonic motion is described by the

displacement function, 

.  

If the initial (t = 0) position of the particle is 1

cm and its initial velocity is  cm/s, what are

its amplitude and initial phase angle ? The

angular frequency of the particle is . If

instead of the cosine function, we choose the

sine function to describe the SHM :

, what are the amplitude

x(t) = A cos(ωt + ϕ)

ω

πs− 1

x = B sin(ωt + α)

https://dl.doubtnut.com/l/_lUndH3AqrID0
https://dl.doubtnut.com/l/_iWukG0wfXEqM


and initial phase of the particle with the above

initial conditions.

Watch Video Solution

13. A spring balance has a scale that reads

from 0 to 50kg the length of the scale is 20 cm

. A body suspended from this balance, when

displaced and released, oscillates with a

period of 0.6s. Then the weight of the body

will be

Watch Video Solution

https://dl.doubtnut.com/l/_iWukG0wfXEqM
https://dl.doubtnut.com/l/_QpHSoEZmEiKG


14. A spring having with a spring constant

 is mounted on a horizontal table

as shown in Fig. 14.24. A mass of 3 kg is

attached to the free end of the spring. The

mass is then pulled sideways to a distance of

2.0 cm and released. 

  

Determine (i) the frequency of oscillations, (ii)

1200Nm− 1

https://dl.doubtnut.com/l/_QpHSoEZmEiKG
https://dl.doubtnut.com/l/_FDKUPKkgPd2g


maximum acceleration of the mass, and (iii)

the maximum speed of the mass.

Watch Video Solution

15. Let us take the position of mass when the

spring is unstreched as x = 0, and the direction

from left to right as the positive direction of x-

axis. Give x as a function of time t for the

oscillating mass if at the moment we start the

stopwatch (t = 0), the mass of the object is 3 

kg, spring constant is 1200 N/m and the

https://dl.doubtnut.com/l/_FDKUPKkgPd2g
https://dl.doubtnut.com/l/_6Uj0WlOG8Tv4


amplitude is 2 cm. 

(a) at the mean position, 

(b) at the maximum stretched position, and 

(c) at the maximum compressed position. 

In what way do these functions for SHM di�er

from each other, in frequency, in amplitude or

the initial phase?

Watch Video Solution

16. Figures 14.25 correspond to two circular

motions. The radius of the circle, the period of

https://dl.doubtnut.com/l/_6Uj0WlOG8Tv4
https://dl.doubtnut.com/l/_kGdAPnbv1iUw


revolution, the initial position, and the sense

of revolution (i.e. clockwise or anti-clockwise)

are indicated on each �gure. 

 

Obtain the corresponding simple harmonic

motions of the x-projection of the radius

vector of the revolving particle P, in each case.

View Text Solution

17. Plot the corresponding reference circle for

each of the following simple harmonic

https://dl.doubtnut.com/l/_kGdAPnbv1iUw
https://dl.doubtnut.com/l/_HIYuBi30WssM


motions. Indicate the initial (t =0) position of

the particle, the radius of the circle, and the

angular speed of the rotating particle. For

simplicity, the sense of rotation may be �xed

to be anticlockwise in every case: (x is in cm

and t is in s).

A. a) 

B. b) 

C. c) 

D. d)

Answer:

x = − 2 sin(3t + π/3)

x = cos(π/6 − t)

x = 3 sin(2πt + π/4)

x = 2 cos πt

https://dl.doubtnut.com/l/_HIYuBi30WssM


Watch Video Solution

18. Figure 14.26 (a) shows a spring of force

constant k clamped rigidly at one end and a

mass m attached to its free end. A force F

applied at the free end stretches the spring.

Figure 14.26 (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.

14.26(b) is stretched by the same force F. 

https://dl.doubtnut.com/l/_HIYuBi30WssM
https://dl.doubtnut.com/l/_8auM8kprPwhW


  

What is the maximum extension of the spring

in the two cases ?

Watch Video Solution

19. Figure 14.26 (a) shows a spring of force

constant k clamped rigidly at one end and a

mass m attached to its free end. A force F

applied at the free end stretches the spring.

Figure 14.26 (b) shows the same spring with

https://dl.doubtnut.com/l/_8auM8kprPwhW
https://dl.doubtnut.com/l/_Rie9phl9ZdSs


both ends free and attached to a mass m at

either end. Each end of the spring in Fig.

14.26(b) is stretched by the same force F. 

  

If the mass in Fig. (a) and the two masses in

Fig. (b) are released, what is the period of

oscillation in each case ?

Watch Video Solution

https://dl.doubtnut.com/l/_Rie9phl9ZdSs


20. The piston in the cylinder head of a

locomotive has a stroke (twice the amplitude)

of 1.0 m. If the piston moves with simple

harmonic motion with an angular frequency of

200 rad/min, what is its maximum speed ?

Watch Video Solution

21. The acceleration dula to gravity on the

surface of moon is  . What is the time

period of a simple pendulum on the surface of

1.7ms− 2

https://dl.doubtnut.com/l/_sMcBYfj3gYb0
https://dl.doubtnut.com/l/_T5GwmMTsVPlP


moon if its time period on the surface of earth

is 3.5s ?

Watch Video Solution

22. Answer the following question : 

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

T = 2π√
m

k

https://dl.doubtnut.com/l/_T5GwmMTsVPlP
https://dl.doubtnut.com/l/_w6seLBUtYCew


period of a pendulum independent of the

mass of the pendulum?

Watch Video Solution

23. Answer the following question : 

The motion of a simple pendulum is

approximately simple harmonic for small angle

oscillations. For larger angles of oscillation, a

more involved analysis shows that T is greater

than , Think of a qualitative argument

to appreciate this result.

2π√
l

g

https://dl.doubtnut.com/l/_w6seLBUtYCew
https://dl.doubtnut.com/l/_M6ReMLkPaKaM


Watch Video Solution

24. A man with a writs on his hands fall from te

top of a tower. Does the watch give correct

time ?

Watch Video Solution

25. Answer the following question : 

What is the frequency of oscillation of a

https://dl.doubtnut.com/l/_M6ReMLkPaKaM
https://dl.doubtnut.com/l/_832M5JpyfzSw
https://dl.doubtnut.com/l/_nxwztvwEsk6C


simple pendulum mounted in a cabin that is

freely falling under gravity ?

Watch Video Solution

26. A simple pendulum of length l and having a

bob of mass M is suspended in a car. The car is

moving on a circular track of radius R with a

uniform speed v. If the pendulum makes small

oscillations in a radial direction about its

equilibrium position, what will be its time

period ?

https://dl.doubtnut.com/l/_nxwztvwEsk6C
https://dl.doubtnut.com/l/_gG6G9ljESXwz


Watch Video Solution

27. A cylindrical piece of cork of density of base

area A and height h �oats in a liquid of density

. The cork is depressed slightly and then

released. Show that the cork oscillates up and

down simple harmonically with a period 

  

where p is the density of cork. (Ignore

damping due to viscosity of the liquid).

Watch Video Solution

pl

T = 2π√
hp

p1g

https://dl.doubtnut.com/l/_gG6G9ljESXwz
https://dl.doubtnut.com/l/_d1pIrgObhX3k


Additional Exercises

28. One end of a U-tube containing mercury is

connected to a suction pump and the other

end to atmosphere. A small pressure

di�erence is maintained between the two

columns. Show that, when the suction pump is

removed, the column of mercury in the U-tube

executes simple harmonic motion.

Watch Video Solution

https://dl.doubtnut.com/l/_Wvw3o3oMYRBj
https://dl.doubtnut.com/l/_rSAbw7eiYbbL


1. An air chamber of volume V has a neck area

of cross section a into which a ball of mass m

just �ts and can move up and down without

any friction (Fig.14.27). Show that when the

ball is pressed down a little and released , it

executes SHM. Obtain an expression for the

time period of oscillations assuming pressure-

volume variations of air to be isothermal [see

Fig. 14.27]. 

View Text Solution

https://dl.doubtnut.com/l/_rSAbw7eiYbbL
https://dl.doubtnut.com/l/_KKTTn5UMrRvN


2. You are riding in an automobile of mass

3000 kg. Assuming that you are examining the

oscillation characteristics of its suspension

system. The suspension sags 15 cm when the

entire automobile is placed on it. Also, the

amplitude of oscillation decreases by 50%

during one complete oscillation. Estimate the

values of (a) the spring constant k and (b) the

damping constant b for the spring and shock

absorber system of one wheel, assuming that

each wheel supports 750 kg.

Watch Video Solution

https://dl.doubtnut.com/l/_KKTTn5UMrRvN


3. Show that for a particle executing simple

harmonic motion the average value of kinetic

energy is equal to the average value of

potential energy.

Watch Video Solution

4. A circular disc of mass 10 kg is suspended by

a wire attached to its centre. The wire is

twisted by rotating the disc and released. The

period of torsional oscillations is found to be

https://dl.doubtnut.com/l/_KKTTn5UMrRvN
https://dl.doubtnut.com/l/_efT8TSDkB4iI
https://dl.doubtnut.com/l/_pXR84vuLw5AT


1.5 s. The radius of the disc is 15 cm. Determine

the torsional spring constant of the wire.

(Torsional spring constant a is de�ned by the

relation  , where J is the restoring

couple and q the angle of twist).

Watch Video Solution

J = – αθ

5. A body describes simple harmonic motion

with an amplitude of 5 cm and a period of 0.2

s. Find the acceleration and velocity of the

https://dl.doubtnut.com/l/_pXR84vuLw5AT
https://dl.doubtnut.com/l/_BAa5LFgDW1Su


body when the displacement is (a) 5 cm (b) 3

cm (c) 0 cm.

Watch Video Solution

6. A mass attached to a spring is free to

oscillate, with angular velocity , in a

horizontal plane without friction or damping.

It is pulled to a distance  and pushed

towards the centre with a velocity  at time t

= 0. Determine the amplitude of the resulting

oscillations in terms of the parameters 

ω

x0

v0

ω, x0

https://dl.doubtnut.com/l/_BAa5LFgDW1Su
https://dl.doubtnut.com/l/_kO843n3l5AS8


Example

and . [Hint : Start with the equation 

 and note that the initial

velocity is negative.]

Watch Video Solution

v0

x = a cos(ωt + θ)

1. Classify the following motion as periodic and

non-periodic motion? 

Motion of Halley's comet.

View Text Solution

https://dl.doubtnut.com/l/_kO843n3l5AS8
https://dl.doubtnut.com/l/_w5Luxv7YTJfi


2. Classify the following motion as periodic

and non-periodic motion? 

Motion of clouds.

View Text Solution

3. Classify the following motion as periodic

and non-periodic motion? 

Moon revolving around the Earth.

View Text Solution

https://dl.doubtnut.com/l/_w5Luxv7YTJfi
https://dl.doubtnut.com/l/_PyIgIuiNHlxV
https://dl.doubtnut.com/l/_qnLmdosXNfDd


4. Which of the following functions of time

represent periodic and non-periodic motion? 

a. sin  + cos  

b. ln 

View Text Solution

ωt ωt

ωt

5. Which of the following represent simple

harmonic motion? 

(i) x = A sin  + B cos  

(ii) x = A sin  + B cos  

ωt ωt

ωt 2ωt

https://dl.doubtnut.com/l/_qnLmdosXNfDd
https://dl.doubtnut.com/l/_ONbZmvWHFwHr
https://dl.doubtnut.com/l/_5AXrySwpLOep


(iii) x = A   

(iv) x A ln 

View Text Solution

eiωt

ωt

6. Consider a particle undergoing simple

harmonic motion. The velocity of the particle

at position  is  and velocity of the particle

at position  is . Show that the ratio of

time period and amplitude is 

View Text Solution

x1 v1

x2 v2

= 2π

 
⎷

T

A

x2
2 − x2

1

v2
1x

2
2 − v2

2x
2
1

https://dl.doubtnut.com/l/_5AXrySwpLOep
https://dl.doubtnut.com/l/_xuadbZ9NvKhx


7. A nurse measured the average heart beats

of a patient and reported to the doctor in

terms of time period as 0.8 s. Express the

heart beat of the patient in terms of number

of beats measured per minute.

View Text Solution

8. Calculate the amplitude, angular frequency,

frequency, time period and initial phase for

https://dl.doubtnut.com/l/_xuadbZ9NvKhx
https://dl.doubtnut.com/l/_QmxzjkqELuvX
https://dl.doubtnut.com/l/_fpbomI6qPjhq


the simple harmonic oscillation given below 

View Text Solution

y = 0.3 sin(40πt + 1.1)

9. Calculate the amplitude, angular frequency,

frequency, time period and initial phase for

the simple harmonic oscillation given below 

View Text Solution

y = 2 cos(πt)

https://dl.doubtnut.com/l/_fpbomI6qPjhq
https://dl.doubtnut.com/l/_ai2ZrZXSao7B


10. Calculate the amplitude, angular frequency,

frequency, time period and initial phase for

the simple harmonic oscillation given below 

View Text Solution

y = 3 sin(2πt − 1.5)

11. Show that for a simple harmonic motion,

the phase di�erence between displacement

and velocity is  radian or .

View Text Solution

π

2
90∘

https://dl.doubtnut.com/l/_otwGdpAPM08I
https://dl.doubtnut.com/l/_HitcqBCKrLCc


12. Show that for a simple harmonic motion,

the phase di�erence between velocity and

acceleration is  radian or .

View Text Solution

π

2
90∘

13. Show that for a simple harmonic motion,

the phase di�erence between displacement

and acceleration is  radian or .

View Text Solution

π 180∘

https://dl.doubtnut.com/l/_HitcqBCKrLCc
https://dl.doubtnut.com/l/_XEL2SbnUgU1R
https://dl.doubtnut.com/l/_LlLLgpXY9E9I


14. A spring balance has a scale which ranges

from 0 to 25 kg and the length of the scale is

0.25m. It is taken to an unknown planet X

where the acceleration due to gravity is 11.5

. Suppose a body of mass M kg is

suspended in this spring and made to oscillate

with a period of 0.50 s. Compute the

gravitational force acting on the body.

View Text Solution

ms− 1

https://dl.doubtnut.com/l/_RxgV400kzoOn


15. Consider two springs whose force

constants are 1 N  and 2 N  which

are connected in series. Calculate the e�ective

spring constant ( ) and comment on .

View Text Solution

m− 1 m− 1

ks ks

16. Consider two springs with force constants 1

N  and 2 N  connected in parallel.

Calculate the e�ective spring constant ( )

and comment on .

m− 1 m− 1

kp

kp

https://dl.doubtnut.com/l/_liyCHxZk3T7Z
https://dl.doubtnut.com/l/_8Cr4KlXx1vRK


View Text Solution

17. Calculate the equivalent spring constant

for the following systems and also compute if

all the spring constants are equal: 

View Text Solution

https://dl.doubtnut.com/l/_8Cr4KlXx1vRK
https://dl.doubtnut.com/l/_bekWUFxVp9rC
https://dl.doubtnut.com/l/_asHBT1jFi1zC


18. A mass m moves with a speed v on a

horizontal smooth surface and collides with a

nearly massless spring whose spring constant

is k. If the mass stops after collision, compute

the maximum compression of the spring.

View Text Solution

19. In simple pendulum experiment, we have

used small angle approximation. Discuss the

small angle approximation.

View Text Solution

https://dl.doubtnut.com/l/_asHBT1jFi1zC
https://dl.doubtnut.com/l/_uJ1aSuwXogSM


20. If the length of the simple pendulum is

increased by 44% from its original length,

calculate the percentage increase in time

period of the pendulum.

View Text Solution

21. Write down the kinetic energy and total

energy expressions in terms of linear

momentum, For one-dimensional case.

View Text Solution

https://dl.doubtnut.com/l/_uJ1aSuwXogSM
https://dl.doubtnut.com/l/_mx00Ja69c0MX
https://dl.doubtnut.com/l/_0wKG9ZDM19Hx


Evaluation I Multiple Choice Questions

22. Compute the position of an oscillating

particle when its kinetic energy and potential

energy are equal.

View Text Solution

1. In a simple harmonic oscillation, the

acceleration against displacement for one

https://dl.doubtnut.com/l/_0wKG9ZDM19Hx
https://dl.doubtnut.com/l/_sWVyJ5uuQu98
https://dl.doubtnut.com/l/_sPgeM6VJIus1


complete oscillation will be

A. an ellipse

B. a circle

C. a parabola

D. a straight line

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_sPgeM6VJIus1


2. A particle executing SHM crosses points A

and B with the same velocity. Having taken 3 s

in passing from A to B, it returns to B after

another 3 s. The time period is

A. 15 s

B. 6 s

C. 12 s

D. 9 s

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_KiLzOTCfuit5


View Text Solution

3. The length of a second's pendulum on the

surface of the Earth is 0.9 m. The length of the

same pendulum on surface of planet X such

that the acceleration of the planet X is n times

greater than the Earth is

A. 0.9n

B. 

C. 

D. 

m
0.9

n

0.9n2m

0.9

n2

https://dl.doubtnut.com/l/_KiLzOTCfuit5
https://dl.doubtnut.com/l/_8Vh4r0kBqxnv


Answer: A

View Text Solution

4. A simple pendulum is suspended from the

roof of a school bus which moves in a

horizontal direction with an acceleration a,

then the time period is

A. 

B. 

C. 

T ∝
1

g2 + a2

T ∝
1

√g2 + a2

T ∝ √g2 + a2

https://dl.doubtnut.com/l/_8Vh4r0kBqxnv
https://dl.doubtnut.com/l/_lECtUaXwFLuN


D. 

Answer: B

View Text Solution

T ∝ (g2 + a2)

5. Two bodies A and B whose masses are in the

ratio 1:2 are suspended from two separate

massless springs of force constants  and 

respectively. If the two bodies oscillate

vertically such that their maximum velocities

kA kB

https://dl.doubtnut.com/l/_lECtUaXwFLuN
https://dl.doubtnut.com/l/_gF0kj3cFFa4j


are in the ratio 1:2, the ratio of the amplitude

A to that of B is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

√
kB

2kA

√
kB

8kA

√
2kB
kA

√
8kB
2kA

https://dl.doubtnut.com/l/_gF0kj3cFFa4j


6. A spring is connected to a mass m

suspended from it and its time period for

vertical oscillation is T. The spring is now cut

into two equal halves and the same mass is

suspended from one of the halves. The period

of vertical oscillation is

A. 

B. 

C. 

D. 

T ' = √2T

T ' =
T

√2

T ' = √2T

T ' = √
T

2

https://dl.doubtnut.com/l/_lZzHwg90TrwH


Answer: B

View Text Solution

7. The time period for small vertical

oscillations of block of mass m when the

masses of the pulleys are negligible and

spring constant  and  is  k1 k2

https://dl.doubtnut.com/l/_lZzHwg90TrwH
https://dl.doubtnut.com/l/_gjmW6UMk23pv


A. 

B. 

C. 

D. 

Answer: A

View Text Solution

T = 4π√m( + )
1

k1

1

k2

T = 2π√m( + )
1

k1

1

k2

T = 4π√m(k1 + k2)

T = 2π√m(k1 + k2)

8. A simple pendulum has a time period .

When its point of suspension is moved

T1

https://dl.doubtnut.com/l/_gjmW6UMk23pv
https://dl.doubtnut.com/l/_sllpK5kIzt59


vertically upwards according as  where

y is vertical distance covered and  ,

its time period becomes . Then,  is (g= 10

m )

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

y = kt2

k = 1ms− 2

T1

T 2
1

T 2
2

s− 2

5

6

11

10

6

5

5

4

https://dl.doubtnut.com/l/_sllpK5kIzt59


9. An ideal spring of spring constant k, is

suspended from the ceiling of a room and a

block of mass M is fastened to its lower end. If

the block is released when the spring is un-

stretched, then the maximum extension in the

spring is

A. 

B. 

C. 

D. 

4
Mg

k

Mg

k

2
Mg

k

Mg

2k

https://dl.doubtnut.com/l/_sllpK5kIzt59
https://dl.doubtnut.com/l/_LyqwaCJMooql


Answer: C

View Text Solution

10. A pendulum is hung in a very high building

oscillates to and fro motion freely like a simple

harmonic oscillator. If the acceleration of the

bob is 16  at a distance of 4 m from the

mean position, then the time period is

A. 2 s

B. 1 s

ms− 2

https://dl.doubtnut.com/l/_LyqwaCJMooql
https://dl.doubtnut.com/l/_vmqxMNHvldc3


C. 

D. 

Answer: D

View Text Solution

2πs

πs

11. A hollow sphere is �lled with water. It is

hung by a long thread. As the water �ows out

of a hole at the bottom, the period of

oscillation will

https://dl.doubtnut.com/l/_vmqxMNHvldc3
https://dl.doubtnut.com/l/_VMwNF3P2wkrA


A. �rst increase and then decrease

B. �rst decrease and then increase

C. increase continuously

D. decrease continuously

Answer: A

View Text Solution

12. The damping force on an oscillator is

directly proportional to the velocity. The units

of the constant of proportionality are

https://dl.doubtnut.com/l/_VMwNF3P2wkrA
https://dl.doubtnut.com/l/_N4hvqJx7YjI8


A. kg m 

B. kg m 

C. kg 

D. kg s

Answer: C

View Text Solution

s− 1

s− 2

s− 1

13. When a damped harmonic oscillator

completes 100 oscillations, its amplitude is

reduced to  of its initial value. What will be
1

3

https://dl.doubtnut.com/l/_N4hvqJx7YjI8
https://dl.doubtnut.com/l/_yQeMuoC1kDA1


its amplitude when it completes 200

oscillations?

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

1

5

2

3

1

6

1

9

https://dl.doubtnut.com/l/_yQeMuoC1kDA1


14. Which of the following di�erential

equations represents damped a harmonic

oscillator?

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

+ y = 0
d2y

dt2

+ γ + y = 0
d2y

dt2

dy

dt

+ ky2 = 0
d2y

dt2

+ y = 0
dy

dt

https://dl.doubtnut.com/l/_INUHw03ftVIu


15. If the inertial mass and gravitational mass

of the simple pendulum of length I are not

equal, then the time period of the simple

pendulum is

A. 

B. 

C. 

D. 

Answer: A

T = 2π√
mil

mgg

T = 2π√
mgl

mig

T = 2π √
mg

mi

l

g

T = 2π √
mi

mg

l

g

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


Evaluation Iv Numerical Problems

View Text Solution

1. Calculate the time period of the oscillation

of a particle of mass m moving in the potential

de�ned as 

View Text Solution

Ux = {
kx2,x < 0

mgx,x > 0

1
2

https://dl.doubtnut.com/l/_PYbguSgKdVek
https://dl.doubtnut.com/l/_95Db2EQxOAZv


2. Consider two simple harmonic motion along

x and y-axis having same frequencies but

di�erent amplitudes as 

(along x axis) and  (along y axis).

Then show that

 and also

discuss the special cases when 

a.  b.  с.  d.  and

A=B (e)   

Note: when a particle is subjected to two

simple harmonic motion at right angle to each

x = A sin(ωt + φ)

y = B sinωt

+ − cosφ = sin2 φ
x2

A2

y2

B2

2xy

AB

φ = 0 φ = π φ =
π

2
φ =

π

2

φ =
π

4

https://dl.doubtnut.com/l/_ia605TYkcqiB


other the particle may move along di�erent

paths. Such paths are called Lissajous �gures.

View Text Solution

3. Show that for a particle executing simple

harmonic motion 

a. the average value of kinetic energy is equal

to the average value of potential energy. 

b. average potential energy = average kinetic

energy =  (total energy)

View Text Solution

1

2

https://dl.doubtnut.com/l/_ia605TYkcqiB
https://dl.doubtnut.com/l/_SPAt2xW203m6


4. Compute the time period for the following

system if the block of mass m is slightly

displaced vertically down from its equilibrium

position and then released. Assume that the

pulley is light and smooth, strings and springs

https://dl.doubtnut.com/l/_SPAt2xW203m6
https://dl.doubtnut.com/l/_OXnKJA8eVckN


are light. 

View Text Solution

https://dl.doubtnut.com/l/_OXnKJA8eVckN



