
PHYSICS

BOOKS - NCERT FINGERTIPS PHYSICS (HINGLISH)

OSCILLATIONS

Periodic And Oscillatory Motions

1. All trignometric functions are periodic but only sine or cosine

functions are used to de�ne SHM. Why?

A. Pythgoras

B. Carl Friedrich Gauss

C. Leonhard Euler

D. Jean Baptiste Joseph Fourier

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_0c8ptnSVq6jg


Answer: D

Watch Video Solution

2. The Halley's comet appears after every

A. 72 years

B. 74 years

C. 76 years

D. 78 years

Answer: C

Watch Video Solution

3. Which one of the following is not a periodic motion?

A. Rotation of the earth about its axis.

https://dl.doubtnut.com/l/_0c8ptnSVq6jg
https://dl.doubtnut.com/l/_1lXqezFoAoNl
https://dl.doubtnut.com/l/_5oLmnfiO3RY0


B. A freely suspended bar magnet displaced from its N-S direction

and released.

C. Motion of hands of a clock.

D. An arrow released from a bow.

Answer: D

View Text Solution

4. Which of the following x-t graphs does not represent periodic

motion?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_5oLmnfiO3RY0
https://dl.doubtnut.com/l/_3ExRp5HnrBuN


D. 

Answer: B

Watch Video Solution

5. if the frequency of human heart is 1.25 Hz, the number of heart beats

in 1 minutes is

A. 65

B. 75

C. 80

D. 90

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_3ExRp5HnrBuN
https://dl.doubtnut.com/l/_MZBxnJo1FpEv
https://dl.doubtnut.com/l/_F4uCaB3iajkB


6. In a certain oscillatory system (particle is performing SHM), the

amplitude of motion is 5 m and the time period is 4 s. the minimum

time taken by the particle for passing between points, which are at

distances of 4 m and 3 m from the centre and on the same side of it

will approximately be

A. 0.30 s

B. 0.32 s

C. 033 s

D. 0.35 s

Answer: C

Watch Video Solution

7. A body of mass m is attached to one end of a massless spring which

is suspended vertically from a �xed point. The mass is held in hand so

that the spring is neither stretched nor compressed. Suddenly the

https://dl.doubtnut.com/l/_F4uCaB3iajkB
https://dl.doubtnut.com/l/_6tvjuk5gAXFB


Simple Harmonic Motion

support of the hand is removed. The lowest position attained by the

mass during oscillation is 4cm below the point, where it was held in

hand. 

(a) What is the amplitude of oscillation ? 

(b) Find the frequency of oscillation?

A. 1 cm

B. 2 cm

C. 3 cm

D. 4 cm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6tvjuk5gAXFB


1. Out of the following functions representing motion of a particle

which represents SHM? 

1.   

2.   

3.   

4. 

A. Only 1

B. Only 1 and 3

C. Only 1 and 4

D. Only 4

Answer: D

Watch Video Solution

x = sin3 ωt

x = 1 + ωt + ω2t2

x = cos ωt + cos 3ωt + cos 5ωt

x = sinωt + cos ωt

https://dl.doubtnut.com/l/_X6r3IhTL81cM


2. Which of the following is not characteristics of simple harmonic

motion?

A. The motion is periodic

B. the motion is along a straight line about the mean position

C. The oscillations are responsible for the energy conversion.

D. The acceleration of the particle is directed towards the extreme

position.

Answer: D

Watch Video Solution

3. The equation of motion of a simple harmonic motion is

A. 

B. 

= − ω2x
d2x

dt2

= − ω2t
d2x

dt2

https://dl.doubtnut.com/l/_k4w4lnNb4Ile
https://dl.doubtnut.com/l/_dHqx88LW9Qzk


C. 

D. 

Answer: A

Watch Video Solution

= − ωx
d2x

dt2

= − ωt
d2x

dt2

4. Which of the following expression does not represent simple

harmonic motion?

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

x = A cos ω + B sinω

x = A cos(ωt + α)

x = B sin(ωt + B)

x = A sinωt cos2 ωt

https://dl.doubtnut.com/l/_dHqx88LW9Qzk
https://dl.doubtnut.com/l/_ZxrEpz2G1ajL


5. If a simple harmonic motion is represented by , its

time period is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+ αx = 0
d2x

dt
2

2π√α

2πα

2π

√α

2π

α

6. The time period of simple harmonic motion depends upon

A. amplitude

B. energy

C. phase constant

https://dl.doubtnut.com/l/_fimS6INg5geF
https://dl.doubtnut.com/l/_LvBAlpEQUsGa


D. mass

Answer: D

Watch Video Solution

7. Which of the following motions is not simple harmonic?

A. Vertical oscillations of a spring

B. Motion of a simple pendulum

C. Motion of planet around the sun

D. Oscillation of liquid in a U-tube

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_LvBAlpEQUsGa
https://dl.doubtnut.com/l/_SoKvunmGY60U


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

acceleration of a particle executing simple harmonic motion of time

period T, then, which of the following does not change with time?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

aT

v

aT + 2πv

aT

x

a2T + 4π2v2

9. Which of the following functions of time represent (a) simple

harmonic motion and (b) periodic but not simple harmonic motion?

Give the period for each case. 

(i)  (ii)  (iii) sinωt − cos ωt sin2 ωt cos ωt + 2 sin2 ωt

https://dl.doubtnut.com/l/_1Dlzss65Xahz
https://dl.doubtnut.com/l/_1o11amHQKMJU


A. a simple harmonic motion with a period .

B. a simple harmonic motion with a period 

C. a periodic, but not simple harmonic motionn with a period 

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

Answer: B

Watch Video Solution

π

ω

2π

ω

π

ω

2π

ω

10. A particle executing simple harmonic motion with an amplitude A.

the distance travelled by the particle in one time period is

A. zero

B. A

C. 2A

D. 4A

https://dl.doubtnut.com/l/_1o11amHQKMJU
https://dl.doubtnut.com/l/_MYBuROhcPLSg


Answer: D

Watch Video Solution

11. Displacement versus time curve for a particle executing SHM is

shown in �gure. Choose the correct statements. 

A. Phase of the oscillator is same at t=0 s and t=2 s.

B. Phase of the oscillator is same at t=2 s and t=5s

C. Phase of the oscillator is same at t=1s and t=7 s

D. Phase of the oscillator is same at t=1s and t=5s.

https://dl.doubtnut.com/l/_MYBuROhcPLSg
https://dl.doubtnut.com/l/_bylViYEYeBie


Answer: D

Watch Video Solution

12. Two simple harmonic motions are represented by the equations. 

 the ratio of their

amplitudes is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y1 = 10sin (12t + 1), y2 = 5(sin 3pt + √3 cos 3pt)
π

4

1: 1

1: 2

3: 2

2: 3

https://dl.doubtnut.com/l/_bylViYEYeBie
https://dl.doubtnut.com/l/_fFWdIKs6GI0V


13. A vibratory motion is represented by

. 

the resultant amplitude of the motion is

A. 

B. 

C. 

D. 2A

Answer: B

Watch Video Solution

x = 2A cos ωt + A cos(ωt + ) + A cos(ωt + π) + cos(ωt + )
π

2

A

2

3π

2

9A

2

√5A

2

5A

2

14. A particle executing SHM is described by the displacement function

, if the initial (t=0) position of the particle is 1 cm,x(t) = A cos(ωt + ϕ)

https://dl.doubtnut.com/l/_6Rm1gJW9o3r1
https://dl.doubtnut.com/l/_54XlM1l7AmD7


its initial velocity is  and its angular frequency is ,

then the amplitude of its motion is

A. 

B. 2 cm

C. cm

D. 1 cm

Answer: C

Watch Video Solution

πi  cm s− 1 πs− 1

πcm

√2

15. Two particles execute SHMs of the same amplitude and frequency

along the same straight line. They cross one another when going in

opposite direction. What is the phase di�erence between them when

their displacements are half of their amplitudes ?

A. 60∘

https://dl.doubtnut.com/l/_54XlM1l7AmD7
https://dl.doubtnut.com/l/_l7odiI4pPGym


B. 

C. 

D. 

Answer: C

Watch Video Solution

30∘

120∘

150∘

16. Two particles execute SHM of same amplitude and frequency on

parallel lines. They pass one another when moving in opposite

directions each time their displacement is one third their amplitude.

What is the phase di�erence between them?

A. 0

B. 

C. 

D. 

2π

3

π

π

6

https://dl.doubtnut.com/l/_l7odiI4pPGym
https://dl.doubtnut.com/l/_0a5WKWR6xzrE


Answer: B

Watch Video Solution

17. A mass of 2kg is attached to the spring of spring constant .

The block is pulled to a distance of 5 cm from its equilibrium position

at  on a horizontal frictionless surface from rest at t=0. Write the

expression for its displacement at anytime t.

A. x=0.05sin5t m

B. x=0.05cos5t m

C. x=0.5sin5t m

D. x=5sin5t m

Answer: A

Watch Video Solution

50Nm− 1

x = 0

https://dl.doubtnut.com/l/_0a5WKWR6xzrE
https://dl.doubtnut.com/l/_CzKW9abftSK2


Mcqs

1. Figure shows the displacement-time graphs of two simple harmonic

motions I and II. From the graph it follows that 

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

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

C. curve I has frequency half that of curve II

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

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_vU8R5Gymnch3


2. A non viscous liquid of density  is �lled in a tube with A as the area

of cross section, as shown in the �gure. If the liquid is slightly

depressed in one of the arms, the liquid column oscillates with a

frequency 

A. 

B. 

C. 

D. 

Answer: C

ρ

 
⎷

1

2π

ρgA sin( )θ1 +θ2

2

m

√
1

2π

ρgA(sin θ1 − sin θ1)

m

√
1

2π

ρgA(sin θ1 + sin θ2)

m

 
⎷

1

2π

ρgA sin( )
θ1 −θ2

2

m

https://dl.doubtnut.com/l/_erR9gRGMHP3t


Simple Harmonic Motion And Uniform Circular Motion

View Text Solution

1. the circular motion of a particle with constant speed is

A. periodic and simple harmonic

B. simple harmonic but not periodic

C. neither periodic nor simple harmonic

D. periodic but not simple harmonic

Answer: D

Watch Video Solution

2. Simple harmonic motion is the projection of uniform circular motion

on

https://dl.doubtnut.com/l/_erR9gRGMHP3t
https://dl.doubtnut.com/l/_oQCA6gxp9Owq
https://dl.doubtnut.com/l/_TsS2ftaJWw5g


A. x-axis

B. y-axis

C. reference circle

D. any diameter of reference circle

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_TsS2ftaJWw5g


3.   

Figure shows the circular motion of a particle. The radius of the circle,

the period, sense of revolution and the initial positionn are indicated in

the �gure. The simple harmonic motion o� the x-projection of the

radius vector of the rotating particle P is

A. 

B. 

C. 

x = 2 cos(2πt + )
π

4

x = 2 sin(2πt + )
π

4

x = 2 sin(2πt − )
π

4

https://dl.doubtnut.com/l/_fjPDmVY95eul


Velocity And Acceleration In Simple Harmonic Motion

D. 

Answer: A

Watch Video Solution

x = 2 cos(2πt − )
π

4

1. In an SHM, x is the displacement and a is the acceleration at time t.

the plot of a against x for one complete oscillation will be

A. a straight line

B. a circle

C. an ellipse

D. a sinusoidal curve

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_fjPDmVY95eul
https://dl.doubtnut.com/l/_8WSjnXNxzPCt


2. Which one of the following statement is true for the speed  and the

acceleration a of a particle executing simple harmonic motion?

A. when v is maximum, a is zero

B. when x is zero, a is zero

C. when v is maximum, a is maximum

D. value of a is zero, whatever may be the value of v.

Answer: A

Watch Video Solution

v

3. Which of the following relationships between the acceleration a and

the displacement x of a particle executing simple harmonic motion?

A. a = 2x2

https://dl.doubtnut.com/l/_8WSjnXNxzPCt
https://dl.doubtnut.com/l/_PTJBhrWl304H
https://dl.doubtnut.com/l/_uq1UvGFCAgqy


B. 

C. 

D. 

Answer: D

Watch Video Solution

a = − 2x2

a = 2x

a = − 2x

4. A particle executing simple harmonic motion with an amplitude A

and angularr frequency . The ratio of maximum acceleration to the

maximum velocity of the particle is

A. 

B. 

C. 

D. 

Answer: C

ω

ωA

ω2A

ω

ω2

A

https://dl.doubtnut.com/l/_uq1UvGFCAgqy
https://dl.doubtnut.com/l/_Yhcl2p1KL4RY


Watch Video Solution

5. The displacement-time graph for a particle executing SHM is as

shown in �gure. 

  

Which of the following statements is correct?

A. The velocity of the particle is maximum at .

B. The velocity of the particle is maximum at 

C. The acceleration of the particle is maximum at 

D. The acceleration of the particle is maximum at T.

Answer: A

t = T
3

4

t =
T

2

t =
T

4

t =
3

4

https://dl.doubtnut.com/l/_Yhcl2p1KL4RY
https://dl.doubtnut.com/l/_PPFSNWEiPnp2


Watch Video Solution

6. displacement versus time curve for a particle executing SHM is is as

shown in �gure. 

  

At what points the velocity of the particle is zero?

A. A,C,E

B. B,D,F

C. A,D,F

D. C,E,F

Answer: A

https://dl.doubtnut.com/l/_PPFSNWEiPnp2
https://dl.doubtnut.com/l/_oBjiBpwlAdyw


Watch Video Solution

7. A particle executing SHM with time period T and amplitude A. The

mean velocity of the particle averaged over quarter oscillation, is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A

4T

2A

T

3A

T

4A

T

8. A particle is in linear simple harmonic motion between two points. A

and B, 10 cm apart (�gure.) take direction from A to B as the positive

direction and choose the correct statements. 

https://dl.doubtnut.com/l/_oBjiBpwlAdyw
https://dl.doubtnut.com/l/_6JsQWkF92CBV
https://dl.doubtnut.com/l/_CRpjWw0lOPUZ


  

AO= OB= 5cm 

BC=8cm

A. The sign of acceleratio and force on the particle when it is at A is

negative.

B. The sign of acceleration and force on the particle when it is at B

is positive

C. The sign of velocity, acceleration and force on the particle when it

is 3 cm away from A going towards B are positive

D. The sign of velocity, acceleration and force on the particle when it

is 4 cm away from B going towards A are positive.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_CRpjWw0lOPUZ


9. A particle executing SHM. The phase di�erence between velocity and

displacement is

A. 0

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

2

π

2π

10. A particle executing SHM. The phase di�erence between

acceleration and displacement is

A. 0

B. 
π

2

https://dl.doubtnut.com/l/_a73FCYWmKzgg
https://dl.doubtnut.com/l/_3Pvui8mtofzA


C. 

D. 

Answer: C

Watch Video Solution

π

2π

11. 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

. Determine the amplitude of the resulting oscillations in terms of

the parameters .

A. 

B. 

C. 

D. 

ω

x0 v0

t = 0

ω, x0 and v0

√ − x2
0

v2
0

ω2

√ω2v2
0 + x2

0

√ + v2
0

x2
0

ω2

√ + x2
0

v2
0

ω2

https://dl.doubtnut.com/l/_3Pvui8mtofzA
https://dl.doubtnut.com/l/_c1rtybTGbXYr


Answer: D

Watch Video Solution

12. The piston in the cylinder head of a locomotive has a stroke (twice

the amplitude) of 1.0m. If the piston moves with simple harmonic

motion with an angular frequency of min., what is its maximum

speed ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

200rev/

5ms− 1

10ms− 1

15ms− 1

20ms− 1

https://dl.doubtnut.com/l/_c1rtybTGbXYr
https://dl.doubtnut.com/l/_2gHPmE8L0Vij
https://dl.doubtnut.com/l/_ebiLSCsc27gi


13. A particle executing SHM according to the equation

 in SI units. The displacement and acceleration of

the particle at t=1.5 s is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = 5 cos(2πt + )
π

4

−3.0m, 100ms− 2

+2.54m, 200ms− 2

−3.54m, 140ms− 2

+3.55m, 120ms− 2

14. A point mass oscillates along the x-axis according to the law

a=A cos(omegat+delta), the .

A. 

x = x0 cos(moegat − π/4). Iftheae ≤ rationofthepartic ≤ iswrienas

A = x0ω
2, δ =

3π

4

https://dl.doubtnut.com/l/_ebiLSCsc27gi
https://dl.doubtnut.com/l/_w999iPjNtE7A


B. 

C. 

D. 

Answer: A

Watch Video Solution

A = x0, δ = −
π

4

A = x0ω
2, δ =

π

4

A = x0ω
2, δ = −

π

4

15. The  graph of a particle undergoing simple harmonic motion is

shown in �gure. Acceleration of particle at  is  

A. 

B. 

x − t

t = 4/3s

π2cms− 2√3

32

− cms− 2π2

32

https://dl.doubtnut.com/l/_w999iPjNtE7A
https://dl.doubtnut.com/l/_E3jFdZRDOZ3h


C. 

D. 

Answer: D

Watch Video Solution

cms− 2π2

32

− π2s− 2√3

32

16. The displacement of a particle executing simple harmonic motion is

given by 

  

where x is in metres and t is in seconds. The amplitude and maximum

speed of the particle is

A. 3m, 

B. 3m, 

C. 3m, 

D. 3m, 

x = 3 sin(2πt + )
π

4

2πms− 1

4πms− 1

6πms− 1

8πms− 1

https://dl.doubtnut.com/l/_E3jFdZRDOZ3h
https://dl.doubtnut.com/l/_klTDWq1yfAMZ


Answer: C

Watch Video Solution

17. A particle executes SHM of period 12s. Two sec after it passes

through the centre of oscillation, the velocity is found to be 3.142 cm

 �n dht amplitude and the length of the path.

A. 6 cm

B. 3 cm

C. 24 cm

D. 12 cm

Answer: D

Watch Video Solution

s− 1

https://dl.doubtnut.com/l/_klTDWq1yfAMZ
https://dl.doubtnut.com/l/_Asz5db3DeeOb


Force Law For Simple Harmonic Motion

18. A particle executing simple harmonic motion with an amplitude 5

cm and a time period 0.2 s. the velocity and acceleration of the particle

when the displacement is 5 cm is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.5πms− 1, 0ms− 2

0.5ms− 1, − 5π2ms− 2

0ms− 1, − 5π2ms− 2

0.5πms− 1, − 0.5π2ms− 2

1. A string of mass 3 kg is under tension of 400 N. the length of the

stretched strin is 25 cm. i� the transverse jerk is stuck at tone end of

https://dl.doubtnut.com/l/_5ah3LN6WzWqg
https://dl.doubtnut.com/l/_6w2qfUTtxWDI


the string how long does the disturbance take to reach the other end?

A. 0.043s

B. 4.33S

C. 0.055 s

D. 0.034 s

Answer: A

Watch Video Solution

2. Natural length of a spring is 60 cm and its spring constant is 4000

N/m. A mass of 20 kg is hung from it. The extension produced in the

spring is (Take, )

A. 4.9 cm

B. 0.49 cm

C. 9.4 cm

g = 9.8m/s2

https://dl.doubtnut.com/l/_6w2qfUTtxWDI
https://dl.doubtnut.com/l/_QcAiFpWU9GEA


Energy In Simple Harmonic Motion

D. 0.94 cm

Answer: A

Watch Video Solution

1. In simple harmonic motion, at the extreme positions

A. kinetic energy is minimum, potential energy is maximum

B. kinetic energy is maximum, potential energy is minimum

C. both kinetic and potential energies are maximum.

D. both kinetic and potential energies are minimum

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_QcAiFpWU9GEA
https://dl.doubtnut.com/l/_3qXmsbZToyU3


2. The total energy of a simple harmonic oscillator is proportional to

A. amplitude

B. square of amplitude

C. frequency

D. velocity

Answer: B

Watch Video Solution

3. A particle of mass m executing SHM with amplitude A and angular

frequency . The average value of the kinetic energy and potential

energy over a period is

A. 

B. 

ω

0, mω2A21

2

mω2A2, 0
1

2

https://dl.doubtnut.com/l/_dLwe5rbqv6fr
https://dl.doubtnut.com/l/_zO0xii8NBAUd


C. 

D. 

Answer: D

Watch Video Solution

mω2A2, mω2A21

2

1

2

mω2A2, mω2A21

4

1

4

4. A simple harmonic oscillator has a period T and energy E. the

amplitude of the oscillator is doubled. Choose the correct answer.

A. Period and energy get doubled.

B. Period gets doubled while energy remains the same.

C. Energy gets doubled while period remains the same.

D. period remains the same and energy becomes four times.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_zO0xii8NBAUd
https://dl.doubtnut.com/l/_CKO9HpxYFxJz


5. A particle executing simple harmonic motion with time period T. the

time period with which its kinetic energy oscillates is

A. T

B. 2T

C. 4T

D. 

Answer: D

Watch Video Solution

T

2

6. A particle executing SHM with an amplitude A. The displacement of

the particle when its potential energy is half of its total energy is

A. 

B. 

A

√2

A

2

https://dl.doubtnut.com/l/_CxlP8uYIUSyK
https://dl.doubtnut.com/l/_AvRIXKdWvzZG


C. 

D. 

Answer: A

Watch Video Solution

A

4

A

3

7. A particle of mass m is hanging vertically by an ideal spring of force

constant K . If the mass is made to oscillate vertically, its total energy is

A. maximum at the extreme position

B. maximum at the mean position

C. minimum at the mean position

D. same at all positions.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_AvRIXKdWvzZG
https://dl.doubtnut.com/l/_V9TXGfyV8YM2


8. Frequency of variation of kinetic energy of a simple harmonic motion

of frequency n is

A. 2n

B. n

C. 

D. 3n

Answer: A

View Text Solution

n

2

9. For a particle executing simple harmonic motion, the displacement x

is given by x= . Identify the graph, which represents the

variation of potential energy (U) as a function of time t and

A cos ωt

https://dl.doubtnut.com/l/_KwXNCvZVqpT5
https://dl.doubtnut.com/l/_mqVXGfVOkkJ6


displacement x. 

A. I,III

B. II,III

C. I,IV

D. II,IV

Answer: D

Watch Video Solution

10. When the displacement of a particle executing SHM is one-fourth of

its amplitude, what fraction of the total energy is the kinetic energy?

A. 
16

15

https://dl.doubtnut.com/l/_mqVXGfVOkkJ6
https://dl.doubtnut.com/l/_SOxoNPoHCx9x


B. 

C. 

D. 

Answer: B

Watch Video Solution

15

16

3

4

4
3

11. A block whose mass is 1 kg is fastened to a spring. The spring has a

spring constant of 100N/m. 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. the kinetic energy and potential energy of the block when it is 5

cm away from the mean position is

A. 0.375 J, 0.125 J

B. 0.125 J, 0.375 J

C. 0.125 J, 0.125 J

https://dl.doubtnut.com/l/_SOxoNPoHCx9x
https://dl.doubtnut.com/l/_6cI0ZX2AvuPE


Some Systems Executing Simple Harmonic Motion

D. 0.375 J, 0.375 J

Answer: A

Watch Video Solution

1. A body of mass m is situated in a potential �eld

 when  and  are constant. Find the time

period of small oscillations.

A. 

B. 

C. 

D. 

Answer: B

U(x) = U0(1 − cosαx) U0 α

2π√
m

U0α

2π√
m

U0α
2

2π√
m

2U0α

2π√
2m

U0α2

https://dl.doubtnut.com/l/_6cI0ZX2AvuPE
https://dl.doubtnut.com/l/_tr3yFU15qUmt


Watch Video Solution

2. The frequency of oscillations of a mass m suspended by spring of .

If the length of the spring is cut to one-third, the same mass oscillates

with frequency . Determing the value of 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v1

v2 v2 /v1

2

√2

4

√3

3. Time period of oscillation of a spring is 12 s on earth. What shall be

the time period if it is taken to moon?

https://dl.doubtnut.com/l/_tr3yFU15qUmt
https://dl.doubtnut.com/l/_n5dyZYqBaT1H
https://dl.doubtnut.com/l/_dklNYA3iaZKE


A. 6 s

B. 12 s

C. 36 s

D. 72 s

Answer: B

Watch Video Solution

4. 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 cm and released. The time period of

oscillation is

A. 

B. 

C. 

m− 1

s
π

5

s
π

2

πs

https://dl.doubtnut.com/l/_dklNYA3iaZKE
https://dl.doubtnut.com/l/_lePh3LFJwjQl


D. 

Answer: A

Watch Video Solution

2πs

5. In the question number 64, the maximum acceleration of the collar is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

5ms− 2

10ms− 2

15ms− 2

20ms− 2

https://dl.doubtnut.com/l/_lePh3LFJwjQl
https://dl.doubtnut.com/l/_zXidrz3hj9GN


6. A body of mass 20 g connected to a spring of spring constant k,

executes simple harmonic motion with a frequency of  Hz. The

value of spring constant is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(5/π)

4Nm− 1

3Nm− 1

2Nm− 1

5Nm− 1

7. Consider the situastion shown in �gure. Show that if that blocks are

displaced slightly in opposite directions and released, they will execute

https://dl.doubtnut.com/l/_wRPAM71b4WVp
https://dl.doubtnut.com/l/_PMj8fxdlHmVd


simple harmonic motion. Calculate the time period. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2π√
m

k

2π√
m

2k

2π√
m

4k

2π√
2m

k

8. 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, �gure. Show that when the ball is pressed down a little and

released, it executes SHM. Obtain an expression for the time period of

https://dl.doubtnut.com/l/_PMj8fxdlHmVd
https://dl.doubtnut.com/l/_D489FAFlc9l5


oscillations assuming pressure volume variations of air to be

isothermal.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T = 2π√
Ba2

mV

T = 2π√
BV

ma2

T = 2π√
mB

V a2

T = 2π√
mV

Ba2

9. A spring balance has a scale that reads from 0 to 50 kg. the length of

the scale is 20 cm. a block of mass m is suspended from this balance,

when displaced annd released, it oscillates with a period 0.5 s. the value

of m is (Take )

A. 8 kg

g = 10ms− 2

https://dl.doubtnut.com/l/_D489FAFlc9l5
https://dl.doubtnut.com/l/_Wbks5cystT8E


B. 12 kg

C. 16 kg

D. 20 kg

Answer: C

Watch Video Solution

10. A tolley of mass 3.0kg is connected to two identical spring each of

force constant  as shown in �gure. If the trolley is displaced

from its equilibrium position by 5.0 cm and released, what is 

(a) the period of ensuing oscillation? 

(b) the maximum speed of trolley? 

(c) How much is the total energy dissipated as heat by the time the

600Nm− 1

https://dl.doubtnut.com/l/_Wbks5cystT8E
https://dl.doubtnut.com/l/_ZcSbA6mEcNgy


trolley comes to rest due to damping forces? 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.5ms− 1

1ms− 1

2ms− 1

3ms− 1

https://dl.doubtnut.com/l/_ZcSbA6mEcNgy


11.   

A tray of mass M=10kg is supported on two identical springs, each of

spring constant k, as shown in �gure, when the tray is depressed a little

and released, it executes simple harmonic motion of period 1.5 s. when

a blockof mass m is placed on the tray, the speed of oscillation

becomes 3 s. the value of m is

A. 10 kg

B. 20 kg

C. 30 kg

https://dl.doubtnut.com/l/_c9aByJ7Ux65O


D. 40 kg

Answer: C

Watch Video Solution

12. Two identical springs of spring constant k are attached to a block of

mass m and to �xed supports as shown in the �gure. The time period of

oscillation is 

A. 

B. 

C. 

D. 

2π√
m

k

2π√
m

k

2π√
2m

k

π√
m

2k

https://dl.doubtnut.com/l/_c9aByJ7Ux65O
https://dl.doubtnut.com/l/_Z5ocu3COmO32


Answer: B

Watch Video Solution

13. Match the column I with column II. 

A. A-p,B-q,C-s,D-r

https://dl.doubtnut.com/l/_Z5ocu3COmO32
https://dl.doubtnut.com/l/_CKmcG5tk8Fg2


B. A-s,B-r,C-p,D-q

C. A-r,B-p,C-s,D-q

D. A-p,B-r,C-q,D-s

Answer: B

Watch Video Solution

14. Find the time period of mass M when displaced from its equilibrium

position and then released for the system shown in �gure. 

https://dl.doubtnut.com/l/_CKmcG5tk8Fg2
https://dl.doubtnut.com/l/_kHpcFmwtdVjA


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2π√
M

k

2π√
M

2k

2π√
M

4k

2π√
2M

k

15. To show that a simple pendulum executes simple harmonic motion,

it is necessary to assume that

A. length of the pendulum is small

B. mass of the pendulum is small

C. acceleration due to gravity is small

D. amplitude of the oscillation is small

https://dl.doubtnut.com/l/_kHpcFmwtdVjA
https://dl.doubtnut.com/l/_Q6KtWFmPA1kU


Answer: D

Watch Video Solution

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

A. periodic but not simple harmonic.

B. non-periodic

C. simple harmonic and time period is independent of the density of

the liquid.

D. simple harmonic and time period is directly proportional to the

density of the liquid.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Q6KtWFmPA1kU
https://dl.doubtnut.com/l/_Sc2SYBqBeDy8


17. What is the e�ect on the time period of a simple pendulum if the

mass o� the bob is doubled?

A. Halved

B. Double

C. Becomes 8 times

D. No e�ects

Answer: D

Watch Video Solution

18. The acceleration due to gravity on the surface of the moon is

. What is the time period of a simple pendulum on the surface

of the moon, if its time period on the surface of earth is  Take 

 on the surface of the earth.

A. 4.4 s

1.7ms− 2

3.5s?

g = 9.8ms− 2

https://dl.doubtnut.com/l/_35mauLEuzjlr
https://dl.doubtnut.com/l/_2aGFpegyyR5D


B. 8.4 s

C. 16.8 s

D. 

Answer: B

Watch Video Solution

5s

19. Consider a pair of identical pendulums, which oscillate with equal

amplitude independently such that when one pendulum is at its

extreme position making an angle of  to the right with the vertical ,

the other pendulum makes an angle of  to the left of the vertical.

What is the phase di�erence between the pendulums?

A. 

B. 

C. 

2∘

1∘

π

2

π
2

3

π
3

2

https://dl.doubtnut.com/l/_2aGFpegyyR5D
https://dl.doubtnut.com/l/_vSNPJ51RHbR5


D. 

Answer: B

Watch Video Solution

π

20. Two pendulums di�er in lengths by . They oscillate at the same

place so that one of then makes 30 oscillations and the other makes 36

oscillations during the same time. The length  in  of the pendulum

are 

A. 72 and 50

B. 60 and 38

C. 50 and 28

D. 80 and 58

Answer: A

Watch Video Solution

22m

( cm)

:

https://dl.doubtnut.com/l/_vSNPJ51RHbR5
https://dl.doubtnut.com/l/_Xma48GWu2cyr


21. The time period of a simple pendulum on the surface of the earth is

4s. Its time period on the surface of the moon is

A. 4s

B. 8s

C. 10s

D. 12s

Answer: C

Watch Video Solution

22. A disc of radius R=10 cm oscillates as a physical pendulum about an

axis perpendicular to the plane of the disc at a distance r from its

centre. If , the approximate period of oscillation is (Take 

)

r =
R

4

g = 10ms− 2

https://dl.doubtnut.com/l/_Xma48GWu2cyr
https://dl.doubtnut.com/l/_lGfHTb0mhEXr
https://dl.doubtnut.com/l/_lH9FioeR00Gp


A. 0.84 s

B. 0.94 s

C. 1.26 s

D. 1.42 s

Answer: B

View Text Solution

23. A simple pendulum is oscillating in a stationery lift. When the lift

falls freely, the frequency of oscillations of the pendulum is

A. zero

B. 

C. 

D. in�nite

υ

2υ

https://dl.doubtnut.com/l/_lH9FioeR00Gp
https://dl.doubtnut.com/l/_MRASDldiDyYx


Answer: A

Watch Video Solution

24. 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, what will be its time period ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T = 2π√
L

g

T = 2π
 
⎷

L

√g2 + v4

R2

T = 2π
 
⎷

L

√g2 + v2

R

T = 2π
 
⎷

L

g2 − v4

R2

https://dl.doubtnut.com/l/_MRASDldiDyYx
https://dl.doubtnut.com/l/_bucVAJ3Wb6jk


25. A simple pendulum executing SHM with a period of 6 s between two

extreme positions B and C about a point O. if the length of the arc BC is

10 cm, how long will the pendulum take the move from position C to a

position D towards O exactly midway between C and O?

A. 0.5 s

B. 1 s

C. 1.5 s

D. 3 s

Answer: B

Watch Video Solution

26. The length of a second's pendulum on the surface of Earth in 1m.

What will be the length of a second's pendulum on the moon?

A. m
1

6

https://dl.doubtnut.com/l/_FlMWhUDTKAUW
https://dl.doubtnut.com/l/_6F6gFn3aZ5XA


B. 1m

C. 

D. 36 m

Answer: A

Watch Video Solution

m
1

36

27. What is the length of a simple pendulum which ticks second?

A. 0.5 m

B. 1 m

C. 1.5 m

D. 2 m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6F6gFn3aZ5XA
https://dl.doubtnut.com/l/_jjAzhlX3jRgb


28. A rectangular block of mass m and area of cross-section A �oats in a

liquid of density . If it is given a small vertical displacement from

equilibrium, it undergoes oscillation with a time period T. Then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ρ

T ∝
1

√m

T ∝ √ρ

T ∝
1

√A

T ∝
1

ρ

29. A sphere of mass m makes SHM in a hemispherical bowl ABC and it

moves from A to C and back to A via ABC, so that PB = h. If acceleration

due to gravity is g, the speed of the ball when it just crosses the point

https://dl.doubtnut.com/l/_OZmGYqU3vxKO
https://dl.doubtnut.com/l/_o3505RKD7smk


Damped Simple Harmonic Motion

B is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2gh

mgh

√2gh

gh

2

https://dl.doubtnut.com/l/_o3505RKD7smk


1. A particle oscillating under a force  is a (k and b

are constants)

A. simple harmonic oscillator

B. linear oscillator

C. damped osillator

D. forced oscillator

Answer: C

Watch Video Solution

→
F = − k

→
x − b

→
v

2. Which of the following displacement-time graphs represent damped

harmonic oscillation?

A. 

https://dl.doubtnut.com/l/_WIIJUCpmkfTU
https://dl.doubtnut.com/l/_zhXZID66s5jV


B. 

C. 

D. 

Answer: C

Watch Video Solution

3. Which of the following energy-time graphs represents dajmped

harmonic oscillator?

A. 

https://dl.doubtnut.com/l/_zhXZID66s5jV
https://dl.doubtnut.com/l/_VFFBDAq7lFF8


B. 

C. 

D. 

Answer: C

Watch Video Solution

4. A block o� mass 200 g executing SHM under the un�uence of a

spring of spring constant  and a damping constant

. The time elaspsed for its amplitude to drop to hal� of its

initial value is (Given, ln )

k = 90Nm− 1

gb = 40gs− 1

(1/2) = − 0.693

https://dl.doubtnut.com/l/_VFFBDAq7lFF8
https://dl.doubtnut.com/l/_ZBMJjjdBIEkm


A. 7s

B. 9s

C. 4s

D. 11s

Answer: A

Watch Video Solution

5. In the question number 93, the time elapsed for its mechanical

energy to drop half of its initial value is

A. 2.5 s

B. 3.5 s

C. 4.5 s

D. 7.5 s

https://dl.doubtnut.com/l/_ZBMJjjdBIEkm
https://dl.doubtnut.com/l/_HN917KcfkY1t


Forced Oscillation And Resonance

Answer: B

View Text Solution

1. In case of force oscillations of a body

A. driving force is constant throughout.

B. driving force is to be applied only momentarily

C. driving force has to be periodic and continuous

D. driving force is not required.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_HN917KcfkY1t
https://dl.doubtnut.com/l/_1pWwjaCFlgC0


2. Resonance is an example of

A. forced oscillation

B. damped oscillation

C. free oscillation

D. none of these

Answer: A

Watch Video Solution

3. In case of a forced vibration, the resonance wave becomes very sharp

when the

A. restroring force is small

B. damping force is small

C. quality factor is small

https://dl.doubtnut.com/l/_hE9OkDJSpavC
https://dl.doubtnut.com/l/_URG5ZEfgK8Ak


D. applied periodic force is small.

Answer: B

Watch Video Solution

4. At resonance, the amplitude of forced oscillations is

A. minimum

B. maximum

C. zero

D. none of these

Answer: B

Watch Video Solution

5. Which of the following statements is correct?

https://dl.doubtnut.com/l/_URG5ZEfgK8Ak
https://dl.doubtnut.com/l/_SzbrNWT2LqyT
https://dl.doubtnut.com/l/_PvJPax3Y8Ay1


A. Every periodic motion is simple harmonic motion.

B. In simple harmonic motion the period is proportional to the

square of the amplitude of oscillation.

C. In simple harmonic motion the phase constant depends on initial

condition

D. The resonance frequency of a driven oscillator depends on the

damping.

Answer: C

View Text Solution

6. A particle of mass (m) is attached to a spring (of spring constant k)

and has a natural angular frequency omega_(0). An external force 

proportional to cos omegat(omega!=omega)(0) is applied to the

oscillator. The time displacement of the oscillator will be proportional

to.

R(t)

https://dl.doubtnut.com/l/_PvJPax3Y8Ay1
https://dl.doubtnut.com/l/_Ob2NKJBxOTP2


Higher Order Thinking Skills

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

m

ω2
0 − ω2

1

m(ω2
0 − ω2)

1

m(ω2
0 + ω2)

m

ω2
0 + ω2

1. An ideal gas enclosed in a cylindrical container supports a freely

moving piston of mass . The piston and the cylinder have equal

cross-sectional area . When the piston is in equilibrium, the volume of

the gas is  and its pressure is . The piston is slightly displaced

from the equilibrium position and released. Assuming that the system

M

A

V0 P0

https://dl.doubtnut.com/l/_Ob2NKJBxOTP2
https://dl.doubtnut.com/l/_FjwK2piPUFav


is completely isolated from its surrounding, the piston executes a

simple harmonic motion with frequency

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

√
1

2π

MV0

AγP0

1

2π

AγP0

V0M

1

2π
V0MP0

A2γ

√
1

2π

A2γP0

MV0

https://dl.doubtnut.com/l/_FjwK2piPUFav


2.   

A uniform rod of length l and mass M is pivoted at the centre. Its two

ends are attached to two ends are attached to two springs of equal

spring constant k. the springs are �xed to rigid support as shown in

�gure and the rod is free to oscillate in the horizontal plane. the rod is

gently pushed through a small angle  in one direction and released.

the frequency of oscillation is

A. 

B. 

C. 

D. 

θ

√
1

2π

2k

6M

√
1

2π

k

M

√
1

2π

6k

M

√
1

2π

24k

M

https://dl.doubtnut.com/l/_vR75rVn2LqPs


Answer: C

Watch Video Solution

3.   

A uniform bar with mass m lies symmetrically across two rapidly

rotating �xed rollers, A and B with distance L=2.0 cm between the bar's

centre of mass and each roller. The rollers, whose directions of rotation

are shown in �gures slip against the bar with coe�cient of kinetic

friction . suppose the bar is displaced horizontally by the

distance x as shown in �gure and then released. the angular frequency

 of the resulting horizontal simple harmonic motion of the bar is (in

)

A. 14

μk = 0.40

ω

rad  s− 1

https://dl.doubtnut.com/l/_vR75rVn2LqPs
https://dl.doubtnut.com/l/_YzgX9SDuper0


B. 15

C. 16

D. 17

Answer: A

Watch Video Solution

4. A pendulum has a string of length 99.39 cm. how much length of the

pendulum must be shortened to keep the current time of the

pendulum if it loses 4 s a day?

A. 0.0009 cm

B. 0.009 cm

C. 0.09 cm

D. 0.9 cm

Answer: B

https://dl.doubtnut.com/l/_YzgX9SDuper0
https://dl.doubtnut.com/l/_PUUL9fptrnIx


Watch Video Solution

https://dl.doubtnut.com/l/_PUUL9fptrnIx


5.   

A rod of mass m and length l is connected by two spring of spring

https://dl.doubtnut.com/l/_kE1TN9xwmwwI


constants , so that it is horizontal at equilibrium. What is the

natural frequency of the system?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

k1 and k2

1

2π

√k1b2 + k2l2

ml2

1

2π

√2k1b
2 + k2l

2

ml2

√
1

2π

k1b2 + k2l2

2ml2

√
1

2π

3(k2b2 + k2l2)

ml2

6. A spring is loaded with two blocks  and  where  is rigidly

�xed with the spring and  is just kept on the block . The

maximum energy of oscillation is possible for the system having the

block  in constant with  is

A. 

m1 m2 m1

m2 m1

m2 m1

m2
1g

2

k

https://dl.doubtnut.com/l/_kE1TN9xwmwwI
https://dl.doubtnut.com/l/_IK9uzUjtf1RD


B. 

C. 

D. 

Answer: D

Watch Video Solution

m1g
2

2k

m2
2g

2

2k

(m1 + m2)2
g2

2k

7. Two particles execute SHM of same amplitude and same time period,

about same mean position but with a phase di�erence between them.

At an instant they are found to cross each other at . The

phase di�erence between them is

A. 

B. 

C. 

D. 

x = +
A

3

2 cos − 1( )
1

5

2 sin− 1( )
1

5

2 cos − 1( )
1

3

2 sin− 1( )
1

5

https://dl.doubtnut.com/l/_IK9uzUjtf1RD
https://dl.doubtnut.com/l/_kbujc1iayXOT


Ncert Exemplar

Answer: C

Watch Video Solution

8. A particle executes simple harmonic motion between

. The time taken for it to go from 

. Then.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = − A and x = + A

0 → A/2isT1 and → goomA/2 → (A)is(T2)

T1 < T2

T1 > T2

T1 = T2

T1 = 2T2

https://dl.doubtnut.com/l/_kbujc1iayXOT
https://dl.doubtnut.com/l/_pJCNFoKzS1QW


1. The displacement of a particle is represented by the equation

  

The motion of the particle is

A. simple harmonic with period 

B. simple harmonic with period 

C. periodic but not simplee harmonic

D. non-periodic.

Answer: B

Watch Video Solution

y = 3 cos( − 2ωt).
π

4

2π

ω

2π

ω

2. The displacement of a particle is represented by the equation

. The motion is

A. non-periodic

y = sin3 ωt

https://dl.doubtnut.com/l/_e02UMPvGKDWW
https://dl.doubtnut.com/l/_s4VUysqxbBej


B. periodic but not simple harmonic

C. simple harmonic with period 

D. simple harmonic with period 

Answer: B

Watch Video Solution

2π/ω

π/ω

3. The ralation between acceleration and displacement of four particles

are given below 

which one of the particles is executing simple harmonic motion?

A. 

B. 

C. 

D. 

Answer: D

ax = + 2x

ax = + 2x2

ax = − 2x2

ax = − 2x

https://dl.doubtnut.com/l/_s4VUysqxbBej
https://dl.doubtnut.com/l/_L4KRHC15ljCS


Watch Video Solution

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

A. periodic but not simple harmonic.

B. non-periodic

C. simple harmonic and time period is independent of the density of

the liquid.

D. simple harmonic and time period is directly proportional to the

density of the liquid.

Answer: C

Watch Video Solution

5. A particle is acted simultaneously by mutually perpendicular simple

harmonic motions x=a cos  and . The trajectory of motionωt y = a sinωt

https://dl.doubtnut.com/l/_L4KRHC15ljCS
https://dl.doubtnut.com/l/_1WkSeZwIE37P
https://dl.doubtnut.com/l/_v6MokO54lJvG


of the particle will be

A. an ellipse

B. a parabola

C. a circle

D. a straight line.

Answer: C

Watch Video Solution

6. The displacement of a particle varies with time according to the

relation .

A. The motion is oscillatory but not SHM.

B. The motion is SHM with amplitude .

C. The motion is SHM with amplitude 

D. The mostion is SHM with amplitude .

y = a sinω + b cos ωt

a + b

a2 + b2

√a2 + b2

https://dl.doubtnut.com/l/_v6MokO54lJvG
https://dl.doubtnut.com/l/_83CzD6fD2Gaj


Answer: D

Watch Video Solution

7. Figure shows the circular motion of a particle. The radius of the

circle, the period, same of revolution and the initial position are

indicated on the �gure. The simple harmonic motion of the x-projection

of the radius vector the rotating particle P is 

A. x(t) = B sin( t)
2π

30

https://dl.doubtnut.com/l/_83CzD6fD2Gaj
https://dl.doubtnut.com/l/_MS2V5jzLpFRU


B. 

C. 

D. 

Answer: A

Watch Video Solution

x(t) = B cos( t)
π

15

x(t) = B sin( t + )
π

15

π

2

x(t) = B cos( t + )
π

15

π

2

8. The equation of motion of a particle is . The motion is

A. periodic but not oscillatory

B. periodic and oscillatory

C. oscillatory but not periodic

D. Neither periodic nor oscillatory.

Answer: C

Watch Video Solution

x = acos(αt)2

https://dl.doubtnut.com/l/_MS2V5jzLpFRU
https://dl.doubtnut.com/l/_gib0gJvhnhLs


9. A particle executing SHM has a maximum speed of 30 cm  and a

maximum acceleration of 60 cm . The period of oscillation is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

s− 1

s− 1

πs

s
π

2

2πs

s
π

t

10.   

When a mass m is connected individually to two springs ,S1 and S2

https://dl.doubtnut.com/l/_cMPcc9obVmDk
https://dl.doubtnut.com/l/_egtufIzHglW4


Exemplar Problems

the oscillation frequencies are . If the same mass is attached

to the two springs as shown in �gure, the oscillation frequency would

be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

υ1 and υ2

υ1 + υ2

√υ2
1 + υ2

2

( + )
− 1

1

υ1

1

υ2

√υ2
1 − υ2

2

https://dl.doubtnut.com/l/_egtufIzHglW4


1.   

Four pendulums A,B,C and D are suspended from the same elastic

support as shown in �gure. A and C are of the same length, while B is

smaller than A and D is larger than A. if A is given a transverse

displacement,

A. D will vibrate with maximum amplitude

B. C will vibrate with maximum amplitude

C. B will vibrate with maximum amplitude

D. All the four will oscillate with equal amplitude.

https://dl.doubtnut.com/l/_vziZGIgE0pVu


Assertion And Reason

Answer: B

View Text Solution

1. Assertion: The motion of the earth around the sun is perriodic but

not oscillatory. 

Reason: Oscillatory motion is necessarily periodic but periodic motion

is not necessarily oscillatory.

A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

https://dl.doubtnut.com/l/_vziZGIgE0pVu
https://dl.doubtnut.com/l/_JjF8q6rwda21


Answer: B

View Text Solution

2. Assertion: A combination of two simple harmonic motions with a

arbitrary amplitudes and phases is not necessarily periodic. 

Reason: A periodic motion can always be expressed as a sum of in�nite

number of harmonic motions with appropriate amplitudes.

A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

https://dl.doubtnut.com/l/_JjF8q6rwda21
https://dl.doubtnut.com/l/_XZS6dMJNnFKs


View Text Solution

3. Assertion: The motion of a simple pendulum is simple harmonic for

all angular displacement. 

Reason: Motion of simple pendulum is independent of the angular

displacement.

A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_XZS6dMJNnFKs
https://dl.doubtnut.com/l/_gTUJBUnhI8aB
https://dl.doubtnut.com/l/_EPDsLBSvAEvg


4. Assertion: Simple harmonic motion is the projection of uniform

circular motion on the diameter of the circle in which the latter motion

occurs. 

Reason: Simple harmonic motion is a uniform motion.

A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

Watch Video Solution

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


5. Assertion: The graph of total energy of a particle in SHM with respect

to position is a straight line with zero slope. 

Reason: Total energy of particle in SHM remains constant throughout

its motion.

A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7uUpWBvp57jI


6. Assertion: If the amplitude of a simple harmonic oscillator is doubled,

its total energy becomes double. 

Reason: The toal energy is directly proportional to the amplitude of

vibration of the harmonic oscillator.

A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_oOTONR2gLvlI


7. Assertion: Every periodic motion is not simple harmonic motion. 

Reason: The motion governed by the force law F=-kx is simple harmonic.

A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

Watch Video Solution

8. Assertion: A block of small m attached to a sti� spring will have large

oscillation frequency. 

Reason: Sti� springs have high value of spring constant.

https://dl.doubtnut.com/l/_aEgDdY41j4Lk
https://dl.doubtnut.com/l/_aaeIP3fa89Wf


A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

Watch Video Solution

9. Assertion: In damped oscillation, the energy of the system is

dissipated continuously. 

Reason: For small damping, the oscillations remain approximately

periodic.

https://dl.doubtnut.com/l/_aaeIP3fa89Wf
https://dl.doubtnut.com/l/_j5U9Qsx5YYjj


A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

View Text Solution

10. Assertion: In forced oscillations, th steady state motion of the

particle is simpl harmonic. 

Reason: The frequency of particle after the free oscillations die out, is

the natural frequency of the particle.

https://dl.doubtnut.com/l/_j5U9Qsx5YYjj
https://dl.doubtnut.com/l/_Rdu7kQ0SqQ9k


A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

View Text Solution

11. Assertion: An earthquake will not cause uniform damage to all

building in an a�ected area, even if they are built with the same

strength and materials. 

Reason: The one with its natural frequency close to the frequency of

seismic wave is likely to be damaged less.

https://dl.doubtnut.com/l/_Rdu7kQ0SqQ9k
https://dl.doubtnut.com/l/_CAVslRGU3llH


A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

View Text Solution

12. Assertion: A child in a garden swing periodically presses his feet

against the ground to maintain the oscillations. 

Reason: All free oscillations eventually die out because of the ever

present damping force.

https://dl.doubtnut.com/l/_CAVslRGU3llH
https://dl.doubtnut.com/l/_LyNqTucam9Rc


A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

View Text Solution

13. Assertion: The skill in swinging to greater heights lies in the

synchronisation of the rhythm of pushing against the ground with the

natural frequency of the swing. 

Reason: The phenomenon behind this is resonance.

https://dl.doubtnut.com/l/_LyNqTucam9Rc
https://dl.doubtnut.com/l/_llhwEEdaUSUT


A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

View Text Solution

14. Assertion: In the ideal case of zero damping, the amplitude of simpl

harmonic motion at resonance is is in�nite. 

Reason: All real sysmtems have some damping.

A. If both assertion and reson are true and reason is the correct

explanation of assertion

https://dl.doubtnut.com/l/_llhwEEdaUSUT
https://dl.doubtnut.com/l/_xJEUtaAiDGNI


B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

View Text Solution

15. Assertion : The amplitude of oscillation can never be in�nite. lt brgt

Reason : The energy of oscillator is continuously dissipated.

A. If both assertion and reson are true and reason is the correct

explanation of assertion

B. If both assertion and reason are true but reason is not the

correct explanation of assertion.

C. If assertion is true but reason is false.

https://dl.doubtnut.com/l/_xJEUtaAiDGNI
https://dl.doubtnut.com/l/_XAsZpjfG2oFz


D. If both assertion and reason are false.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_XAsZpjfG2oFz

