
PHYSICS

BOOKS - DC PANDEY ENGLISH

SIMPLE HARMONIC MOTION

Examples

1. Describe the motion of a particle acted upon by a

force 

(i)  

(ii)  

(iii) 

F = − 2(x − 2)3

F = − 2(x − 2)2

F = − 2(x − 2)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_BgZ7Ea2FiiTk


Watch Video Solution

2. Maximum acceleration of a particle in SHM is

 and maximum uelocity is .Find time

period and amplitude of oscillations.

Watch Video Solution

16cm/s2 8cm/s

3.  equation of a body in SHM is  

  

Here,  is in newton and  in meter. Mass of the body is 

. Find time period of oscillations.

Watch Video Solution

F − x

F + 4x = 0

F x

1kg

https://dl.doubtnut.com/l/_BgZ7Ea2FiiTk
https://dl.doubtnut.com/l/_NkSHoU8AvBkO
https://dl.doubtnut.com/l/_zF0Zz7SiMc5V


4. A linear harmonic oscillator has a total mechanical

energy of . Potential energy of it at mean position

is . Find 

(i) the maximum kinetic energy, 

(ii)the minimum potential energy, 

(iii) the potential energy at extreme positions.

Watch Video Solution

200J

50J

5. A particle executes SHM. 

(a) What fraction of total energy is kinetic and what

fraction is potential when displacement is one half of

the amplitude? 

https://dl.doubtnut.com/l/_xWLZvNX5EDc7
https://dl.doubtnut.com/l/_hJ6xZfQJOAki


(b) At what value of displacement are the kinetic and

potential energies equal?

Watch Video Solution

6. The potential energy of a particle oscillating along x-

axis is given as 

 

Here,  is in joules and  in meters. Total mechanical

energy of the particle is .  

(a) State whether the motion of the particle is simple

harmonic or not. 

(b) Find the mean position. 

(c) Find the maximum kinetic energy of the particle.

Watch Video Solution

U = 20 + (x − 2)2

U x

36J

https://dl.doubtnut.com/l/_hJ6xZfQJOAki
https://dl.doubtnut.com/l/_xpkdOz8EzzVP


7. From the time equations of SHM, prove the relation,

Watch Video Solution

v = ± ω√A2 − x2

8. If a SHM is represented by the equation

 in Si units, then determine its

amplitude, time period and maximum uelocity  ?

Watch Video Solution

x = 10 sin(πt + )
π

6

υmax

https://dl.doubtnut.com/l/_xpkdOz8EzzVP
https://dl.doubtnut.com/l/_sDAaO6pjiDxk
https://dl.doubtnut.com/l/_iJPzIaWUHV5C


9. A particle executes SHM with a time period of . Find

the time taken by the particle to go directly from its

mean position to half of its amplitude.

Watch Video Solution

4s

10. A particle executes simple harmonic motion about

the point . At time , it has displacement 

 and zero velocity. If the frequency of motion is 

, �nd (a) the period, (b) angular frequency, ( c)

the amplitude, (d) maximum speed, (e) the displacement

from the mean position at and (f) the velocity at 

.

Watch Video Solution

x = 0 t = 0

x = 2cm

0.25s− 1

t = 3s

t = 3s

https://dl.doubtnut.com/l/_83pEXC61Tc0a
https://dl.doubtnut.com/l/_ZwxkBA6AzYYM


11. Find time period of the function,

Watch Video Solution

y = sinωt + sin 2ωt + sin 3ωt

12.  equation of a body of mass  in SHM is  

  

Here,  is in newton and  in meter.Find time period of

oscillations.

Watch Video Solution

F − x 2kg

F + 8x = 0

F x

https://dl.doubtnut.com/l/_ZwxkBA6AzYYM
https://dl.doubtnut.com/l/_4irpleynWCGN
https://dl.doubtnut.com/l/_M2NszrM0dZJp


13. Acceleration of a particle in SHM at displacement

 (from the mean position is 

). Find time period of oscillations.

Watch Video Solution

x = 10cm a = − 2.5cm/s2

14. Find the period of a vertical spring - block system by

both methods.

Watch Video Solution

15. A block with a mass of  is suspended from an

ideal spring having negligible mass and stretches the

spring by . 

3.00kg

0.2m

https://dl.doubtnut.com/l/_4m5bMJY5DgNe
https://dl.doubtnut.com/l/_4kDKmyXM73Of
https://dl.doubtnut.com/l/_PvLKOViXw6pg


Example Type 1

(a) What is the force constant of the spring? 

(b) What is the period of oscillation of the block if it is

pulled down and released ?

Watch Video Solution

16. Find the displacement equation of the simple

harmonic motion obtained by combining the motion. 

,  and 

Watch Video Solution

x1 = 2 sinωt x2 = 4 sin(ωt + )
π

6

x3 = 6 sin(ωt + )
π

3

https://dl.doubtnut.com/l/_PvLKOViXw6pg
https://dl.doubtnut.com/l/_iCuZsUCumQz5
https://dl.doubtnut.com/l/_pduXVwS7MFx9


Example Type 2

1.  equation of a particle executing SHM is  

  

Find the point from where particle starts its journey and

the direction of its initial velocity.

Watch Video Solution

x − t

x = A cos(ωt − 45∘ )

1. A particle in SHM starts its journey (at ) from 

 in negative direction. Write  equation

corresponding to given condition. Angular frequency of

oscillations is .

Watch Video Solution

t = 0

x = −
A

2
x − t

ω

https://dl.doubtnut.com/l/_pduXVwS7MFx9
https://dl.doubtnut.com/l/_1MlPHIbNGGrA


Example Type 3

Example Type 4

1. In terms of time period of oscillations T, �nd the

shortest time in moving a particle from  to .

Watch Video Solution

+
A

2
−

√3

2

1. Two SHM particles  and  start from  and 

, both in negative directions. Find the time (in

terms of T) when they collide. Both particles have same

P1 p2 +
A

2

−
√3A

2

https://dl.doubtnut.com/l/_1MlPHIbNGGrA
https://dl.doubtnut.com/l/_hv4d9ZKQ5RGT
https://dl.doubtnut.com/l/_kGgb8Sat7QHl


Example Type 5

omega,  and  and the execute SHM along the same

line.

Watch Video Solution

A T

1. A mass is suspended separately by two springs and

the time periods in the two cases are  and . Now

the same mass is connected in parallel 

with the springs and the time is suppose . Similarly

time period in series is , then �nd the relation

between  and  in the �rst case and  and 

 in the second case.

W t h Vid S l ti

T1 T2

(K = K1 + K2)

TP

TS

T1, T2 TP T1, T2

TS

https://dl.doubtnut.com/l/_kGgb8Sat7QHl
https://dl.doubtnut.com/l/_prATnRZDCLGj


Watch Video Solution

2. Time period of a block with a spring is . Now ,the

spring is cut in two parts in the ratio . Now �nd the

time period of same block with the smaller part of the

spring.

Watch Video Solution

T0

2: 3

3. With the assumption of no slipping, determine the

mass m of the block which must be placed on the top of

a  cart in order that the system period is . What

is the minimum coe�cient of static friction  for which

the block will not slip relative to the cart is displaced

6kg 0.75s

μs

https://dl.doubtnut.com/l/_prATnRZDCLGj
https://dl.doubtnut.com/l/_7W7NSKjFUt5t
https://dl.doubtnut.com/l/_kXqdXZwBbLrT


 from the equilibrium position and released? Take

.  

Watch Video Solution

50mm

(g = 9.8m/s2)

4. A block is kept is kept over a horizontal platform,

executing vertical SHM of angular frequency . Find

maximum amplitude of oscillations, so that the block

ω

https://dl.doubtnut.com/l/_kXqdXZwBbLrT
https://dl.doubtnut.com/l/_SLxZC9cZ4pt4


does not leave contact with the platform.

Watch Video Solution

5. A particle of mass  is attached with three springs

 and  of equal force constancts  as shown in

�gure. The particle is pushed slightly against the spring

m

A, B C k

https://dl.doubtnut.com/l/_SLxZC9cZ4pt4
https://dl.doubtnut.com/l/_ox06Qw2xeH7F


 and released. Find the time period of oscillation.  

.

Watch Video Solution

C

https://dl.doubtnut.com/l/_ox06Qw2xeH7F
https://dl.doubtnut.com/l/_p3JCpx4JeFCB


6. A spring block system is kept inside a lift moving with

a constant velocity  as shown in �gure. Block is in

equilibrium and at rest with respect to lift. The lift is

suddenly stopped at time . Taking upward

direction as the positive direction, write  equation

of the block. 

v0

t = 0

x − t

https://dl.doubtnut.com/l/_p3JCpx4JeFCB


Watch Video Solution

7. One end of an ideal spring is �xed to a wall at origin 

and axis of spring is parallel to x-axis. A block of mass

 is attached to free end of the spring and it is

performing SHM. Equation of position of the block in co-

ordinate system shown in �gure is .

Here, t is in second and  in . Another block of mass

, moving towards the origin with velocity 

 collides with the block performing SHM at 

 and gets stuck to it. Calculate  

 

(a) new amplitude of oscillations, 

O

m = 1kg

x = 10 + 3 sin(10t)

x cm

M = 3kg

30cm/s

t = 0

https://dl.doubtnut.com/l/_p3JCpx4JeFCB
https://dl.doubtnut.com/l/_iaNQm7414ChO


Example Type 6

(b) neweqution for position of the combined body, 

( c) loss of energy during collision. Neglect friction.

Watch Video Solution

1. A pendulum has a period  for small oscillations. An

obstacle is placed directly beneath the pivot, so that

only the lowest one - quarter of the string can follow the

pendulum bob when it swings to the left of its resting

position. The pendulum is released from rest at a certain

point. How long will it take to return to that point again

? In answering this question, you may assume that the

angle between the moving string and the vertical stays

T

https://dl.doubtnut.com/l/_iaNQm7414ChO
https://dl.doubtnut.com/l/_pbOABCGRcKdK


small throughout the motion. 

Watch Video Solution

2. A block of mass  attached to a spring of sti�ness 

 is lying on a frictionless �oor as shown. The

100g

100N /m

https://dl.doubtnut.com/l/_pbOABCGRcKdK
https://dl.doubtnut.com/l/_A1NFMBJzjPSL


block is moved to compress the spring by  and

released. If the collision with the wall is elastic then �nd

the time period of oscillations. 

Watch Video Solution

10cm

3. Two light spring of force constants  and  and a

block of mass m are in one line  on a smooth

horizontal table such that one end of each spring is

�xed on rigid supports and the other end is free as

shown in the �gure. The distance  between the

k1 k2

AB

CD

https://dl.doubtnut.com/l/_A1NFMBJzjPSL
https://dl.doubtnut.com/l/_DcZOdoLAqSIG


spring is . If the block moves along  with a

velocity  in between the springs, calculate the

period of oscillation of the block. (take , 

, )  

Watch Video Solution

60cm AB

120cm/s

k1 = 1.8N /m

k2 = 3.2N /m m = 200g

4. A block is released from point  as shown in �gure .All

surfaces are smooth and there is no loss of mechnical

energy anywhere. Find the time period of oscillation of

A

https://dl.doubtnut.com/l/_DcZOdoLAqSIG
https://dl.doubtnut.com/l/_JpdCkHlIFoyj


Example Type 7

block. 

Watch Video Solution

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


Example Type 8

1. A simple pendulum of length  is suspended from the

celing of a cart which is sliding without friction on as

inclined plane of inclination theta . What will be the time

period of the pendulum?

Watch Video Solution

l

1. A block in SHM starts from  position. Write 

equation of the block, if  is measured from .

A. 

B. 

+A S − t

S −A

S = A(1 + cos ωt)

S = 2A(1 + cos ωt)

https://dl.doubtnut.com/l/_4kxcVHbRsSYl
https://dl.doubtnut.com/l/_OB0dYievUWKt


Example Type 9

C. 

D. 

Answer: A::C

Watch Video Solution

S = A(cos ωt)

S = A(1 + 2 cos ωt)

1. A spring block system is kept inside the smooth

surface of a trolley as shown in �gure.

  

https://dl.doubtnut.com/l/_OB0dYievUWKt
https://dl.doubtnut.com/l/_hP4KgYNwC2qJ


Example Type 10

At  trolley is given an acceleration 'a' in the

direction shown in �gure. Write  equation of the

block 

(a) with respect to trolley. 

(b) with respect to ground.

Watch Video Solution

t = 0

S − t

1.  equation of a particle in SHM is  

  

Here ,  is in seconds. Find the distance travelled by the

particle in �rst three seconds.

W t h Vid S l ti

x − t

x = (4cm)cos( t)
π

2

t

https://dl.doubtnut.com/l/_hP4KgYNwC2qJ
https://dl.doubtnut.com/l/_NZKE4sjMjMPe


Example Type 11

Watch Video Solution

1. For a particle executing SHM, the displacement  is

given by . Identify the graph which

represents the variation of potential energy  as a

function of time  and displacement . 

  

(a)   

(b)  (c )   

(d) 

x

x = A cos ωt

(PE)

t x

I, III

II, IV II, III

I, IV

https://dl.doubtnut.com/l/_NZKE4sjMjMPe
https://dl.doubtnut.com/l/_mJzldyBt2Aco


Example Type 12

Watch Video Solution

2.  graph of a particle in SHM is  

 

At time , what are the signs of  and  of the

particle?

Watch Video Solution

x − t

t = t0 v a

https://dl.doubtnut.com/l/_mJzldyBt2Aco
https://dl.doubtnut.com/l/_EYgBuuKgeqYh
https://dl.doubtnut.com/l/_4UpLyc2v3k1G


1. The system shown in the �gure can move on a smooth

surface. They are initially compressed by  and then

released, then choose the correct options. 

 

(a) The system performs, SHM with time period   

(b) The block of mass  perform SHM with amplitude 

 

( c) The block of mass  will have maximum

momentum of  

(d) The time periods of two blocks are in the ratio of

Watch Video Solution

6cm

s
π

10

3kg

4cm

6kg

2.40kg − m/s

1: √2

https://dl.doubtnut.com/l/_4UpLyc2v3k1G


Example Type 13

1. A plank of mass 'm' and area of cross - section  is

�oating in a non - viscous liquid of desity . When

displaced slightly from the mean position, it starts

oscillating. Prove that oscillations are simple harmonic

and �nd its time period. 

Watch Video Solution

A

ρ

https://dl.doubtnut.com/l/_4UpLyc2v3k1G
https://dl.doubtnut.com/l/_ETcJ07hKGyIC


2. A plank of mass 'm' and area of cross - section  is

�oating as shown in �gure. When slightly displaced from

mean position, plank starts oscillations. Find time period

of these oscillations. 

Watch Video Solution

A

https://dl.doubtnut.com/l/_ETcJ07hKGyIC
https://dl.doubtnut.com/l/_7V8Tnpkc4iwO
https://dl.doubtnut.com/l/_vdjmIkFvscR0


3. Figure shows a system consisting of a massles pulley,

a spring of force constant  and a block of mass . If

the block is sligthtly displaced vertically down from its

equilibrium and released, �nd the period of its vertical

oscillation in cases (a) and (b). 

Watch Video Solution

k m

https://dl.doubtnut.com/l/_vdjmIkFvscR0


Miscellaneous Examples

1. For a two body oscillator system, prove the relation, 

  

where,  reduced mass.

Watch Video Solution

T = 2π√
μ

k

μ = =
m1m2

m1 + (m2)

2. Two particles move parallel to axis about the

origin with same amplitude 'a' and frequency . At a

certain instant they are found at a distance  from

the origin on opposite sides but their velocities are in

the same direction. What is the phase di�erence

between the two?

x −

ω

a/3

https://dl.doubtnut.com/l/_owXquP8E0yyk
https://dl.doubtnut.com/l/_hQcRnlJK7bNZ


Watch Video Solution

3. For the arrangement shown in �gure, the spring is

initially compressed by . When the spring is released

the block collides with the wall and rebounds to

compress the spring again. 

  

(a) If the coe�cient of restitution is  , �nd the

maximum compression in the spring after collision. 

(b) If the time starts at the instant when spring is

released, �nd the minimum time after which the block

becomes stationary.

3cm

1

√2

https://dl.doubtnut.com/l/_hQcRnlJK7bNZ
https://dl.doubtnut.com/l/_Fd9Ow0UxcUrx


Watch Video Solution

4. A long uniform rod of length  and mass  is free to

rotate in a horizontal plane about a vertical axis through

its one end 'O'. A spring of force constant  is connected

between one end of the rod and . When the rod is in

equilibrium it is parallel to .  

  

(a)What is the period of small oscillation that result

when the rod is rotated slightly and released ? 

L M

k

PQ

PQ

https://dl.doubtnut.com/l/_Fd9Ow0UxcUrx
https://dl.doubtnut.com/l/_2bcF1W9ykxBA


(b) What will be the maximum speed of the

displacement end of the rod, if the amplitude of motion

is ?

Watch Video Solution

θ0

5. A block with a mass of  hangs without vibrating at

the end of a spring of spring constant , which

is attached to the ceiling of an elevator. The elevator is

moving upwards with an acceleration . At time ,

the acceleration suddenly ceases. 

(a) What is the angular frequency of oscillation of the

block after the acceleration ceases ? 

(b) By what amount is the spring stretched during the

time when the elevator is accelerating ? 

2kg

500N /m

g

3
t = 0

https://dl.doubtnut.com/l/_2bcF1W9ykxBA
https://dl.doubtnut.com/l/_XKnFNFPxJcZ5


(c )What is the amplitude of oscillation and initial phase

angle observed by a rider in the elevator in the equation,

 ? Take the upward direction to be

positive. Take .

Watch Video Solution

x = A sin(ωt + ϕ)

g = 10.0m/s2

6. Calculate the angular frequency of the system shown

in �ngure. Friction is absent everywhere and the threads,

spring and pulleys are massless. Given that

https://dl.doubtnut.com/l/_XKnFNFPxJcZ5
https://dl.doubtnut.com/l/_bSIp7PobHkLQ


.  

Watch Video Solution

mA = mB = m

7. A solid sphere  rolls without slipping in

a cylindrical throuh . Findthe time period

(radius = R)

(radius = 5R)

https://dl.doubtnut.com/l/_bSIp7PobHkLQ
https://dl.doubtnut.com/l/_HIgUtFIRfnrn


of small oscillations. 

Watch Video Solution

8. Consider the earth as a uniform sphere if mass  and

radius . Imagine a straight smooth tunnel made

through the earth which connects any two points on its

surface. Show that the motion of a particle of mass m

along this tunnel under the action of gravitation would

be simple harmonic. Hence, determine the time that a

M

R

https://dl.doubtnut.com/l/_HIgUtFIRfnrn
https://dl.doubtnut.com/l/_y12QilsP0Ytu


Level 1 Assertion And Reason

particle would take to go from one end to the other

through the tunnel.

Watch Video Solution

1. Assertion : In ,  is the displacement

measured from extreme position. 

Reason : In the above equation  at time .

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

x = A cos ωt x

x = A t = 0

https://dl.doubtnut.com/l/_y12QilsP0Ytu
https://dl.doubtnut.com/l/_4AXvx0iDLK1l


B. If both Assertion and Reason are true but Reason

is not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

2. Assertion : A particle is under SHM along the x - axis.

Its mean position is , amplitude is  and

angular frequency . At , particle is at origin, then 

 - co-ordinate versus time equation of the particle will

x = 2 A = 2

ω t = 0

x

https://dl.doubtnut.com/l/_4AXvx0iDLK1l
https://dl.doubtnut.com/l/_7bpDHSaBuYfy


be .  

Reason : At  , particle is at rest.

A. Both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. Both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. Assertion is true, but the Reason is false.

D. Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

x = − 2 cos ωt + 2

t = 0

https://dl.doubtnut.com/l/_7bpDHSaBuYfy


3. Assertion : A spring block system is kept over a

smooth surface as shown in �gure. If a constant

horizontal force  is applied on the block it will start

oscillating simple harmonically. 

Reason : Time period of oscillation is less then .

A. Both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. Both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. Assertion is true, but the Reason is false.

D. Assertion is false but the Reason is true.

Answer: C

F

2π√
m

k

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


Watch Video Solution

4. Assertion : Time taken by a particle in SHM to move

from  to  is same as the time taken by

the particle to move from  to .  

Reason : Corresponding angles rotated is the reference

circle are same in the given time intervals.

A. (a)If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. (b)If both Assertion and Reason are true but

Reason is not the correct explanation of Assertion.

C. (c)If Assertion is true, but the Reason is false.

x = A x =
√3A

2

x =
√3A

2
x =

A

2

https://dl.doubtnut.com/l/_tgiLzhmDLwYK
https://dl.doubtnut.com/l/_wK2lqVvQmTZe


D. (d)If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

5. Assertion : Path of a particle in SHM is always a

straight line. 

Reason : All straight line motions are not simple

harmonic.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

https://dl.doubtnut.com/l/_wK2lqVvQmTZe
https://dl.doubtnut.com/l/_QdsgcuMb7IE0


B. If both Assertion and Reason are true but Reason

is not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

6. Assertion : In spring block system if length of spring

and mass of block both are halved, then angular

frequency of oscillations will remain unchanged. 

Reason : Angular frequency is given by  .ω = √
k

m

https://dl.doubtnut.com/l/_QdsgcuMb7IE0
https://dl.doubtnut.com/l/_SaqqZQiyTs6w


A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason

is not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

7. Assertion : All small oscillation are simple harmonic in

nature. 

https://dl.doubtnut.com/l/_SaqqZQiyTs6w
https://dl.doubtnut.com/l/_i0oXVAyLSL0C


Reason : Oscillation of spring block system are always

simple harmonic whether amplitude is small or large.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason

is not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_i0oXVAyLSL0C


8. Assertion : In , the dot product of

acceleration and velocity is positive for time interval

. Reason : Angle between them is  .

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason

is not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

x = A cos ωt

0 < t <
π

2ω
0∘

https://dl.doubtnut.com/l/_2garz6mZJmfq


9. Assertion : For a given simple harmonic motion

displacement (from the mean position) and acceleration

have a constant ratio. 

Reason : .

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason

is not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

T = 2π√
∣
∣
∣

∣
∣
∣

displacement

acceleration

https://dl.doubtnut.com/l/_ChDDyrvAs1zQ


Watch Video Solution

10. Assertion : We can call circular motion also as simple

harmonic motion. 

Reason : Angular velocity in uniform circular motion and

angular frequency in simple harmonic motion have the

same meanings.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason

is not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

https://dl.doubtnut.com/l/_ChDDyrvAs1zQ
https://dl.doubtnut.com/l/_ynT6dNEvUrRW


Level 1 Single Correct

Answer: D

Watch Video Solution

1. A simple harmonic oscillation has an amplitude  and

time period . The time required to travel from 

to  is

A. 

B. 

C. 

D. 

A

T x = A

x =
A

2

T

6

T

4

T

3

T

12

https://dl.doubtnut.com/l/_ynT6dNEvUrRW
https://dl.doubtnut.com/l/_XOU9sYfDfSyU


Answer: A

Watch Video Solution

2. The potential energy of a particle executing SHM

varies sinusoidally with frequency . The frequency of

oscillation of the particle will be

A. 

B. 

C. 

D. 

Answer: A

f

f

2

f

√2

f

2f

https://dl.doubtnut.com/l/_XOU9sYfDfSyU
https://dl.doubtnut.com/l/_PnLCEyfGTPZU


Watch Video Solution

3. For a particle undergoing simple harmonic motion,

the velocity is plotted against displacement. The curve

will be

A. a straight line

B. a parabola

C. a circle

D. an ellipse

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_PnLCEyfGTPZU
https://dl.doubtnut.com/l/_N2FoMM4LxIl0
https://dl.doubtnut.com/l/_zhkTPN9aA0ac


4. A simple pendulum is made of bob which is a hollow

sphere full of sand suspended by means of a wire. If all

the sand is drained out, the period of the pendulum will

A. increase

B. decrease

C. remian same

D. become erratic

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_zhkTPN9aA0ac


5. Two simple harmonic motions are given by

 and .

The phase di�erence between these after  is

A. (a)zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

y1 = a sin[( )t + ϕ]
π

2
y2 = b sin[( )t + ϕ]

2π

3

1s

(b)π/2

(c)π/4

(d)π/6

https://dl.doubtnut.com/l/_GJ6iJWmg9UE7


6. A particle starts performing simple harmonic motion.

Its amplitude is . At one time its speed is half that of

the maximum speed. At this moment the displacement is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A

(a)
√2A

3

(b)
√3A

2

(c)
2A

√3

(d)
3A

√2

https://dl.doubtnut.com/l/_ypZUFPcHiSj6


7. Which of the following is not simple harmonic

function ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = a sin 2ωt + b cos2 ωt

y = a sinωt + b cos 2ωt

y = 1 − 2 sin2 ωt

y = (√a2 + b2)sinωt cos ωt

8. The displacement of a particle varies according to the

relation . The amplitude of thex = 4(cos πt + sinπt)

https://dl.doubtnut.com/l/_YEoJQ5uxT6gV
https://dl.doubtnut.com/l/_nWf0QsLojvNX


particle is.

A.  units

B.  units

C. sunits

D.  units

Answer: D

Watch Video Solution

8

2

4

4√2

9. Two pendulums  and  of time periods  and 

are made to vibrate simultaneously. They are initially in

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

in the same phase again ?

X Y 4s 4.2s

X

https://dl.doubtnut.com/l/_nWf0QsLojvNX
https://dl.doubtnut.com/l/_mrSkHUAp7Aqt


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

30

25

21

26

10. A mass  is suspended from a massless spring. An

additional mass  stretches the spring further by a

distance . The combined mass will oscillate with a

period

M

m

x

https://dl.doubtnut.com/l/_mrSkHUAp7Aqt
https://dl.doubtnut.com/l/_3WhF7FriOgYT


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2π√{ }
(M + m)x

mg

2π√{ }
mg

(M + m)x

2π√{ }
(M + m)

mgx

√{ }
π

2

mg

(M + m)x

11. Two bodies  and  of equal masses are suspended

from two separate massless springs of force constants

 and  respectively. If the two bodies oscillate

vertically such that their maximum velocities are equal.

The ratio of the amplitude of  to that of  is

P Q

k1 k2

P Q

https://dl.doubtnut.com/l/_3WhF7FriOgYT
https://dl.doubtnut.com/l/_9ap4XNDj2gAR


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√
k2

k1

k1

k2

√k2

k1

k2

k1

12. A disc of radius  is pivoted at its rim. The period for

small oscillations about an axis perpendicular to the

plane of disc is

A. 

R

2π
√R

g

https://dl.doubtnut.com/l/_9ap4XNDj2gAR
https://dl.doubtnut.com/l/_kA0bpBgk3LlG


B. 

C. 

D. 

Answer: D

Watch Video Solution

2π√
2R
g

2π√
2π

3g

2π√
3R

2g

13. Identify the correct variation of potential energy  as

a function of displacement  from mean position (or )

of a harmonic oscillator (  at mean position )

A. 

U

x x2

U = 0

https://dl.doubtnut.com/l/_kA0bpBgk3LlG
https://dl.doubtnut.com/l/_S00rNoAgJwFJ


B. 

C. 

D. None of these

Answer: C

Watch Video Solution

14. If the length of a simple pendulum is equal to the

radius of the earth, its time period will be

A. 

B. 

C. 

2π√R/g

2π√R/2g

2π√2R/g

https://dl.doubtnut.com/l/_S00rNoAgJwFJ
https://dl.doubtnut.com/l/_lUjcEK6WbekC


D. in�nite

Answer: B

Watch Video Solution

15. The displacement - time  graph of a particle

executing simple harmonic motion is shown in �gure.

The correct variation of net force F action on the particle

(x − t)

https://dl.doubtnut.com/l/_lUjcEK6WbekC
https://dl.doubtnut.com/l/_Z9CADHvKyVKc


as a function of time is 

A. 

B. 

C. 

https://dl.doubtnut.com/l/_Z9CADHvKyVKc


D. 

Answer: B

Watch Video Solution

16. In the �gure shown the time period and the

amplitude respectively, when  is left from rest whenm

https://dl.doubtnut.com/l/_Z9CADHvKyVKc
https://dl.doubtnut.com/l/_MxqPJhPhndgq


spring is relaxed are (the inclined plane is smooth) 

A. 

B. , 

C. , 

D. None of these

Answer: A

Watch Video Solution

2π√ ,
m

k

mg sin θ

k

2π√
m sin θ

k

2mg sin θ

k

2π√
m

k

mg cos θ

k

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


17. The equation of motion of a particle of mass  is 

, where  is displacement (in m) from

mean position. The frequency of oscillation is (in Hz)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1g

+ π2x = 0
d2x

dt
2

x

1/2

2

5√10

1/5√10

https://dl.doubtnut.com/l/_dkB2mnF7sgH1


18. The spring as shown in �gure is kept in a stretched

position with extension  when the system is relesed.

Assuming the horizontal surface to be frictionless, the

frequency of oscillation is 

A. 

B. 

C. 

D. 

Answer: A

x

√[ ]
1

2π

k(M + m)

Mm

√[ ]
1

2π
mM

k(M + m)

√[ ]
1

2π

kM

m + M

√[ ]
1

2π
km

M + m

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


Watch Video Solution

19. The mass and diameter of a planet are twice those of

earth. What will be the period of oscillation of a

pendulum on this plenet. If is a second's pendulum on

earth?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√2s

2√2s

s
1

√2

s
1

2√2

https://dl.doubtnut.com/l/_wDjloHnleSMZ
https://dl.doubtnut.com/l/_N6Qmgzj2oG1n


20. The resultant amplitude due to superposition of

three simple harmonic motions ,  

 and  is

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

x1 = 3 sinωt

x2 = 5 sin(ωt + 37∘ ) x3 = − 15 cos ωt

18

10

12

https://dl.doubtnut.com/l/_N6Qmgzj2oG1n
https://dl.doubtnut.com/l/_9tcXo4pIakn0


21. Two SHMs  and  are

superimposed on a particle. The  and  are along the

direction which makes  to each other

A. the particle will perform SHM

B. the path of particle is straight line

C. Both (a) and (b) are correct

D. Both (a) and (b) are wrong

Answer: C

Watch Video Solution

s1 = a sinωt s2 = b sinωt

s1 s2

37∘

https://dl.doubtnut.com/l/_ryn1TVt3j1gH


22. The amplitude of a particle executing SHM about  is

. Then

A. a. when the  is  times of its maximum ,

its displacement is  from 

B. b. its speed is half the maximum speed when its

displacement is half the maximum displacement

C. c. Both (a) and (b) are correct

D. d. Both (a) and (b) are wrong

Answer: A

Watch Video Solution

O

10cm

KE 0.64 KE

6cm O

https://dl.doubtnut.com/l/_HZljTd6F6leE
https://dl.doubtnut.com/l/_E6nW1qlz2d5E


23. A particle is attached to a vertical spring and is

pulled down a distance  below its equilibrium and is

released from rest. The initial upward acceleration is

. The angular frequency of oscillation is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4cm

0.5ms− 2

3.53rad/s

0.28rad/s

1.25rad/s

0.08rad/s

https://dl.doubtnut.com/l/_E6nW1qlz2d5E


24. A block of mass  is kept on smooth �oor of a

truck. One end of a spring of force constant  is

attached to the block and other end is attached to the

body of truck as shown in the �gure. At , truck

begins to move with constant acceleration . The

amplitude of oscillation of block relative to the �oor of

truck is 

A. 

1kg

100N /m

t = 0

2m/s2

(a)0.06m

https://dl.doubtnut.com/l/_bFzQanTsR8U8


Level 1 Subjective

B. 

C. 

D. 

Answer: B

Watch Video Solution

(b)0.02m

(c)0.04m

(d)0.03m

1. Find the period of oscillation of the system shown in

�gure. 

https://dl.doubtnut.com/l/_bFzQanTsR8U8
https://dl.doubtnut.com/l/_iRQLg09rrTeF


Watch Video Solution

https://dl.doubtnut.com/l/_iRQLg09rrTeF


2. A block of mass 0.2 kg is attached to a mass less

spring of force constant 80 N/m as shown in �gure. Find

the period of oscillation. Take . Neglect

friction 

Watch Video Solution

g = 10m/s2

https://dl.doubtnut.com/l/_iRQLg09rrTeF
https://dl.doubtnut.com/l/_gepHs0Wmcqxk


3. A body of weight  hangs on a long spring of such

sti�ness that an extra force of  stretches the spring

by . If the body is pulled downward and released,

what is the period ?

Watch Video Solution

27N

9N

0.05m

4. A clock with an iron pendulum keeps correct time at

. How much time will it lose or gain in a day if the

temperature changes to . Thermal coe�cient of

liner expansion .

Watch Video Solution

20∘C

40∘C

α = 0.000012per ∘C

https://dl.doubtnut.com/l/_9tegSw5XZ3Kf
https://dl.doubtnut.com/l/_DrmZyXkETnfb
https://dl.doubtnut.com/l/_SE6iqENxSlbM


5. A  mass hangs at the end of a massless spring.

When  more are added to the end of the spring, it

stretches  more. (a) Find the spring constant. (b) If

the  are now removed, what will be the period of the

motion ?

Watch Video Solution

50g

20g

7.0cm

20g

6. An object suspended from a spring exhibits

oscillations of period . Now ,the spring is cut in half

and the two halves are used to support the same object,

T

https://dl.doubtnut.com/l/_SE6iqENxSlbM
https://dl.doubtnut.com/l/_tha341AEENF2


as shown in �gure. The new period of oscillation is . 

.

A. 

B. 

T /2

T /4

https://dl.doubtnut.com/l/_tha341AEENF2


C. 

D. 

Answer: A

Watch Video Solution

2T

T

7. The string, spring and the pulley shown in �gure are

light. Find the time period of the mass . m

https://dl.doubtnut.com/l/_tha341AEENF2
https://dl.doubtnut.com/l/_mI1jJHDhBdOE


Watch Video Solution

8. A simple pendulum with a solid metal bob has a

period . What will be the period of the same pendulum

if it is made to oscillate in a non - viscous liquid of

density one - tenth of the of the metal of the bob ?

T

https://dl.doubtnut.com/l/_mI1jJHDhBdOE
https://dl.doubtnut.com/l/_xohjras9UdLK


Watch Video Solution

9. A particle moves under the force

, where  is in metres. For small

displacements from the origin what is the force

constant in the simple harmonic motion approximation

?

Watch Video Solution

F (x) = (x2 − 6x)N x

10. The initial position and velocity of a body moving in

SHM with period  are  and 

. What are the amplitude and phase

constant of the motion ?

T = 0.25s x = 5.0cm

v = 218cm/s

https://dl.doubtnut.com/l/_xohjras9UdLK
https://dl.doubtnut.com/l/_KV6KfjTIbyPj
https://dl.doubtnut.com/l/_0rIJrm7Jl9Er


Watch Video Solution

11. A point particle if mass  is executing SHM of

amplitude . When the particle passes through the

mean position, its kinetic energy is . Write

down the equation of motion of this particle when the

initial phase of oscillation is .

Watch Video Solution

0.1kg

0.1m

8 × 10− 3J

45∘

12. Potential energy of a particle in SHM along x - axis is

gives by 

  

Here,  is in joule and  in metre. Total mechanical

U = 10 + (x − 2)2

U x

https://dl.doubtnut.com/l/_0rIJrm7Jl9Er
https://dl.doubtnut.com/l/_d2hllzqCYyYd
https://dl.doubtnut.com/l/_WghpJA0n3tRe


energy of the particle is . Mass of the particle is .

Find 

(a) angular frequency of SHM, 

(b) potential energy and kinetic energy at mean position

and extreme position, 

(c ) amplitude of oscillation, 

(d) x - coordinates between which particle oscillates.

Watch Video Solution

26J 2kg

13. A simple pendulum is taken at a place where its

separation from the earth's surface is equal to the

radius of the earth. Calculate the time period of small

oscillation if the length of the string is . Take

 at the surface of the earth.

1.0m

g = π2m/s2

https://dl.doubtnut.com/l/_WghpJA0n3tRe
https://dl.doubtnut.com/l/_3JASj5c3t3Ac


Watch Video Solution

14. A solid cylinder of mass  and cross -

sectional area  is suspended by a spring of

force contant  and hangs partically

immersed in water. Calculate the period of small

oscillation of the cylinder.

Watch Video Solution

M = 10kg

A = 20cm2

k = 100N /m

15. A simple pendulum of length  and mass  is

suspended in a car that is moving with constant speed 

around a circle of radius . Find the period of oscillation

and equilibrium position of the pendulum.

l m

v

r

https://dl.doubtnut.com/l/_3JASj5c3t3Ac
https://dl.doubtnut.com/l/_vIqqXyQGzJ4N
https://dl.doubtnut.com/l/_iov88laIFWVM


Watch Video Solution

16. A body of mass  is attached to vertical

massless spring with force constant . The

body is displaced  from its equilibrium position

and released. How much time elapses as the body moves

from a point  on one side of the equilibrium

position to a point  on the same side of the

equilibrium position ?

Watch Video Solution

0.10kg

4.0 × 103N /m

10.0cm

8.0cm

6.0cm

17. A body of mass  is in equibrium at  under

the in�uence of a force .  

200g x = 0

F (x) = ( − 100x + 10x2)N

https://dl.doubtnut.com/l/_iov88laIFWVM
https://dl.doubtnut.com/l/_IXOQTrvjpKuR
https://dl.doubtnut.com/l/_KvJZeOgPxByV


(a) If the body is displacement a small distance from

equilibrium, what is the period of its oscillations ? 

(b) If the amplitude is , by how much do we eror in

assuming that  at the end points of the

motion.

Watch Video Solution

4.0cm

F (x) = − kx

18. A ring of radius  is suspended from a point on its

circumference. Determine its angular frequency of small

r

https://dl.doubtnut.com/l/_KvJZeOgPxByV
https://dl.doubtnut.com/l/_AMaTMpg1vNcm


oscillations. 

Watch Video Solution

19. A spring mass system is hanging from the celling of

an elevator in equilibrium. The elevator suddenly starts

accelerating upwards with acceleration a. Find 

https://dl.doubtnut.com/l/_AMaTMpg1vNcm
https://dl.doubtnut.com/l/_2CWEdU943dDi


  

(a) the frequency and 

(b) the amplitude of the resulting SHM.

Watch Video Solution

20. A body makes angular simple harmonic motion of

amplitude  and time period . If the body isπ/10rad 0.05s

https://dl.doubtnut.com/l/_2CWEdU943dDi
https://dl.doubtnut.com/l/_a2lAiI50zpB1


at a displacement  at , write the

equation giving angular displacement as a function of

time.

Watch Video Solution

θ = π/10rad t = 0

21. A particle executes simple harmonic motion of period

. Two seconds later after it passes through the center

of oscillation its velocity is found to be . Find the

amplitude.

Watch Video Solution

16s

2m/s

https://dl.doubtnut.com/l/_a2lAiI50zpB1
https://dl.doubtnut.com/l/_7r0qMkBtlxjU


22. A simple pendulum consists of a small sphere of

mass  suspended by a thread of length . the sphere

carries a positive charge . The pendulum is placed in a

uniform electric �eld of strength  directed vertically

upwards. With what period will the pendulum oscillate if

the electrostatic force acting on the sphere is less than

the gravitational force?

A. 

B. 

C. 

D. 

m l

q

E

2π
 
⎷

l

g −
qE

m

π
 
⎷

l

g −
qE

m

2π
 
⎷

l

g −
2qE
m

4π
 
⎷

l

g −
qE

m

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


Answer: B

Watch Video Solution

23. Find the period of oscillation of a pendulum of

length  if its point of suspension is 

(a) moving vertically up with acceleration  

(b) moving vertically down with acceleration   

(c) failing freely under gravity 

moving horizontal with acceleration .

Watch Video Solution

l

a

a( < g)

a

https://dl.doubtnut.com/l/_fCGtWlMYOCbE
https://dl.doubtnut.com/l/_8xiV1OLqw49F


24. A block with mass  attached to a horizontal spring

with force constant  is moving with simple harmonic

motion having amplitude . At the instant when the

block passes through its equilibrium position a lump of

putty with mass  is dropped vertically on the block

from a very small height and sticks to it. 

(a) Find the new amplitude and period. 

(b) Repeat part (a) for the case in which the putty is

dropped on the block when it is at one end of its path.

Watch Video Solution

M

k

A1

m

25. A bullet of mass  strikes a block of mass . The

bullet remains embedded in the block. Find the

m M

https://dl.doubtnut.com/l/_KLocjTasL8UA
https://dl.doubtnut.com/l/_yc9LbI2BUox6


amplitude of the resulting SHM. 

Watch Video Solution

26. An annular ring of internal and outer radii  and 

respectively oscillates in a vertical plane about a

horizontal axis perpendicular to its plane and passing

through a point on its outer edge. Calculate its time

period and show that the length of an equivalent simple

pendulum is  as  and  as .

Watch Video Solution

r R

3R
2

r → 0 2R r → R

https://dl.doubtnut.com/l/_yc9LbI2BUox6
https://dl.doubtnut.com/l/_jO6OV4yPLeJ0
https://dl.doubtnut.com/l/_bK7zFUChoeUO


27. A body of mass  oscillates about a horizontal

axis at a distance of  from its centre of gravity . If

the length of the equivalent simple pendulum is ,

�nd its moment of inertia about the point of

suspension.

Watch Video Solution

200g

20cm

35cm

28. Show that the period of oscillation of simple

pendulum at depth  below earth's surface is inversely

proportional to  , where  is the radius of

earth. Find out the time period of a second pendulum at

a depth  from the earth's surface ?

Watch Video Solution

h

√R − h R

R/2

https://dl.doubtnut.com/l/_bK7zFUChoeUO
https://dl.doubtnut.com/l/_FEqtjg6rlaen


29. The period of a particle in SHM is . At  it is in

its equilibrium position. 

(a) Compare the distance travelled in the �rst  and the

second . 

(b) Compare the distance travelled in the �rst  and the

second .

Watch Video Solution

8s t = 0

4s

4s

2s

2s

30. (a) The motion of the particle in simple harmonic

motion is given by . If its speed is , when

the displacement is  and speed is , when the

displacement is , show that the amplitude of the

x = a sinωt u

x1 v

x2

https://dl.doubtnut.com/l/_FEqtjg6rlaen
https://dl.doubtnut.com/l/_3tNUz0gR2MS9
https://dl.doubtnut.com/l/_PO7t1vM375i2


motion is 

  

(b) A particle is moving with simple harmonic motion is a

straight line. When the distance of the particle from the

equilibrium position has the values  and  the

corresponding values of velocity are  and , show

that the period is 

Watch Video Solution

A = [ ]

1 / 2
v2x2

1 − u2x2
2

v2 − u2

x1 x2

u1 u2

T = 2π[ ]

1 / 2
x2

2 − x2
1

u2
1 − u2

2

31. Show that the combined spring energy and

gravitational energy for a mass  hanging from a light

spring of force constant  can be expressed as

m

k

https://dl.doubtnut.com/l/_PO7t1vM375i2
https://dl.doubtnut.com/l/_qOq4Oe7nhaKg


, where  is the distance above or below the

equilibrium position and  is constant.

Watch Video Solution

U0 + ky21

2
y

U0

32. The masses in �gure slide on a frictionless table. 

but not , is fastened to the spring. If now  and 

are pushed to the left , so that the spring is compressed

a distance , what will be the amplitude of the

oscillation of  after the spring system is released ?  

Watch Video Solution

m1

m2 m1 m2

d

m1

https://dl.doubtnut.com/l/_qOq4Oe7nhaKg
https://dl.doubtnut.com/l/_WbeMTaa5XL2o


Watch Video Solution

33. The spring shown in �gure is unstretched when a

man starts pulling on the cord. The mass of the block is

. If the man exerts a constant force , �nd  

  

(a) the amplitude and the time period of the motion of

the block, 

(b) the energy stored in the spring when the block

passes through the equilibrium position and 

(c) the kinetic energy of the block at this position.

Watch Video Solution

M F

https://dl.doubtnut.com/l/_WbeMTaa5XL2o
https://dl.doubtnut.com/l/_8kr7y533SfEX


Watch Video Solution

34. In �gure,  and   

  

(a) Find the compression of the spring in the equilibrium

position 

(b) A sharp blow by some external agent imparts a speed

of  to the block towards left. Find the sum of the

potential energy of the spring and the kinetic energy of

the block at this instant. 

(c) Find the time period of the resulting simple harmonic

motion. 

k = 100N /m, M = 1kg F = 10N

2m/s

https://dl.doubtnut.com/l/_8kr7y533SfEX
https://dl.doubtnut.com/l/_VZKrMns3l55D


(d) Find the amplitude. 

(e) Write the potential energy of the spring when the

block is at the left estreme. 

(f) Write the potential energy of the spring when the

block is at the right extreme. 

The answers of (b), (e) and (f) are di�erent. Explain why

this does not violate the principle of conservation of

energy ?

Watch Video Solution

35. Pendulum  is a physical pendulum made from a

thin, rigid and uniform rod whose length is . One end

of this rod is attached to the ceiling by a frictionless

hinge, so that the rod is free to swing back and forth.

A

d

https://dl.doubtnut.com/l/_VZKrMns3l55D
https://dl.doubtnut.com/l/_EGSFWbtVe0YK


Pendulum  is a simple pendulum whose length is also

. Obtain the ratio  of their periods for small angle

oscillations.

Watch Video Solution

B

d
TA

TB

36. A solid cylinder of mass  is attached to a horizontal

spring with force constant . The cylinder can roll

without slipping along the horizontal plane. (See the

accompanying �gure.) Show that the center of mass of

the cylinder executes simple harmonic motion with a

m

k

https://dl.doubtnut.com/l/_EGSFWbtVe0YK
https://dl.doubtnut.com/l/_dzwRFZe1uCOa


period , if displaced from mean position.  

Watch Video Solution

T = 2π√
3m

2k

37. A cord is attached between a 0.50 kg block and a

string with force constant .The other end

of the spring is attrached to the wall and the cord is

placed over a pulley  of mass 5.0 kg and

radius 0.50 m.(See the accompanying �gure.) Assuming

no slipping occurs what is the frequency of the

k = 20N /m

(I = 0.60MR2)

https://dl.doubtnut.com/l/_dzwRFZe1uCOa
https://dl.doubtnut.com/l/_a8gqGAl7Xu2r


oscillations when the body is set into motion ?

Watch Video Solution

38. Two linear SHM of equal amplitudes  and

frequencies  and  are impressed on a particle along

 and  respectively. If the initial phase

di�erence between them is . Find the resultant path

followed by the particle.

A

ω 2ω

x y − axes

π/2

https://dl.doubtnut.com/l/_a8gqGAl7Xu2r
https://dl.doubtnut.com/l/_nbdUdVeBN4Jz


Level 2 Single Correct

Watch Video Solution

39. A particle is subjected to two simple harmonic

motions given by 

 and   

where,  is in  and  in second. Find the displacement

of the particle at 

(a) ,  

(b) .

Watch Video Solution

x1 = 2.0 sin(100πt) x2 = 2.0 sin(120πt + π/3)

x cm t

t = 0.0125

t = 0.025

https://dl.doubtnut.com/l/_nbdUdVeBN4Jz
https://dl.doubtnut.com/l/_w4xJyhv0JGU6


1. A particle of mass  moves in simple harmonic

motion and its potential energy  varies with position 

as shown. The period of oscillation of the particle is 

A. 

B. 

2kg

U x

s
2π

5

2 s
√2π

5

https://dl.doubtnut.com/l/_5I9ervy4FXOR


C. 

D. 

Answer: D

Watch Video Solution

s
√2π

5

s
4π
5

2. In the �gure shown, a spring mass system is placed on

a horizontal smooth surface in between two vertical

rigid walls  and . One end of spring is �xed with

wall  and other end is attached with mass  which is

free to move. Initially, spring is tension free and having

natural length . Mass  is compressed through a

distance a and released. Taking the collision between

W1 W2

W1 m

l0 m

https://dl.doubtnut.com/l/_5I9ervy4FXOR
https://dl.doubtnut.com/l/_qp4oqnf0NZns


wall  and mass  as elastic and  as spring

constant, the average force exerted by mass  on wall

 in one oscillation of block is  

A. 

B. 

C. 

W2 m K

m

W2

(a)
2aK
π

(b)
2ma

π

(c)
aK

π

https://dl.doubtnut.com/l/_qp4oqnf0NZns


D. 

Answer: A

Watch Video Solution

(d)
2aK
m

3. Two simple harmonic motion are represrnted by the

following equation  and 

. If their displacement

amplitudes are equal, then the value of  (in appropriate

units) is

A. 

B. 

C. 

y1 = 40 sinωt

y2 = 10(sinωt + c cos ωt)

c

√13

√15

√17

https://dl.doubtnut.com/l/_qp4oqnf0NZns
https://dl.doubtnut.com/l/_1hGowTqYpcC0


D. 

Answer: B

Watch Video Solution

4

4. A particle executes simple harmonic motion with

frequqncy  and amplitude . The speed of the

particle  after crossing, the equilibrium position is

A. zero

B. 

C. 

D. 

2.5Hz 2m

0.3s

2πm/s

4πm/s

πm/s

https://dl.doubtnut.com/l/_1hGowTqYpcC0
https://dl.doubtnut.com/l/_rVUtKxYWmPfK


Answer: A

Watch Video Solution

5. A particle oscillates simple harmonic motion with a

period of . Two second after crossing the equilibrium

position its velocity becomes . The amplitude is

A. 

B. 

C. 

D. 

Answer: B

16s

1m/s

m
π

4

8 m
√2

π

m
8

π

4 m
√2

π

https://dl.doubtnut.com/l/_rVUtKxYWmPfK
https://dl.doubtnut.com/l/_xI44qq8bco6d


Watch Video Solution

6. A seconds pendulum is suspended from the ceiling of

a trolley moving horizontally with an acceleration of

 . Its period of oscillation is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4m/s2

(a)1.90s

(b)1.70s

(c)2.30s

(d)1.40s

https://dl.doubtnut.com/l/_xI44qq8bco6d
https://dl.doubtnut.com/l/_2t0Xl2YwTPdk
https://dl.doubtnut.com/l/_xX7Bisq8Pvqh


7. A particle is performing a linear simple harmonic

motion. If the instantaneous acceleration and velocity of

the particle are  and  respectively, identify the graph

which correctly represents the relation between  and .

A. 

B. 

C. 

D. 

a v

a v

https://dl.doubtnut.com/l/_xX7Bisq8Pvqh


Answer: C

Watch Video Solution

8. In a vertical  - tube a column of mercury oscillates

simple harmonically. If the tube contains  of mercury

and  of mercury column weighs , then the period

of oscillation is

A. 

B. 

C. 

D. Insu�cient data

U

1kg

1cm 20g

1s

2s

√2s

https://dl.doubtnut.com/l/_xX7Bisq8Pvqh
https://dl.doubtnut.com/l/_W8Hc1IvSZ6dG


Answer: A

Watch Video Solution

9. A solid cube of side a and density  �oats on the

surface of a liquid of density . If the cube is slightly

pushed downward, then it oscillates simple harmonically

with a period of

A. (a)

B. (b)

C. (c)

D. (d)

ρ0

ρ

2π√
ρ0

ρ

a

g

2π√
ρ

ρ0

a

g

2π
 
⎷

a

(1 − )g
ρ

ρ0

2π

 
⎷

a

(1 + )g
ρ

ρ0

https://dl.doubtnut.com/l/_W8Hc1IvSZ6dG
https://dl.doubtnut.com/l/_JIrbQdHsByKa


Answer: A

Watch Video Solution

10. A uniform stick of length  is mounted so as to rotate

about a horizontal axis perpendicular to the stick and at

a distance  from the centre of mass. The time period of

small oscillation has a minimum value when  is

A. 

B. 

C. 

D. 

l

d

d/l

(a)
1

√2

(b)
1

√12

(c)
1

√3

(d)
1

√6

https://dl.doubtnut.com/l/_JIrbQdHsByKa
https://dl.doubtnut.com/l/_UW5nTgWqxa9V


Answer: B

Watch Video Solution

11. Three arrangements of spring - mass system are

shown in �gures (A), (B) and ( C). If ,  and 

represent the respective periods of oscillation, then

correct relation is 

T1 T2 T3

https://dl.doubtnut.com/l/_UW5nTgWqxa9V
https://dl.doubtnut.com/l/_Vvu4WbqRcWlN


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

T1 > T2 > T3

T3 > T2 > T1

T2 > T1 > T3

T2 > T3 > T1

https://dl.doubtnut.com/l/_Vvu4WbqRcWlN


12. Three arrangements are shown in �gure. 

  

(a) A spring of mass  and sti�ness  

(b) A block of mass  attached to massless spring of

sti�ness  

( c) A block of mass  attached to a spring of mass 

and sti�ness  

If ,  and  represent the period of oscillation in the

m k

m

k

m

2
m

2

k

T1 T2 T3

https://dl.doubtnut.com/l/_ThSbE31dlp7D


three cases respectively, then identify the correct

relation.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T1 < T2 < T3

T1 < T3 < T2

T1 > T3 > T2

T3 < T1 < T2

13. A block of mass  is kept on a smooth surface and

touches the two springs as shown in the �gure but not

attached to the springs. Initially springs are in their

M

https://dl.doubtnut.com/l/_ThSbE31dlp7D
https://dl.doubtnut.com/l/_NqYQdvqULpBD


natural length. Now, the block is shifted  from the

given position in such a way that it compresses a spring

and released. The time - period of oscillation of mass will

be 

A. 

B. 

C. 

D. 

Answer: C

(l0 /2)

√
π

2
M

k

2π√
M

5k

√
3π

2
M

k

π√
M

2k

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


Watch Video Solution

14. A particle moving on x - axis has potential energy

 joule along x - axis. The particle is

relesed at . The maximum value of  will be (

is in metre)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

U = 2 − 20x + 5x2

x = − 3 x x

5m

3m

7m

8m

https://dl.doubtnut.com/l/_NqYQdvqULpBD
https://dl.doubtnut.com/l/_SzD2coaQdxNn


15. A block of mass , when attached to a uniform ideal

apring with force constant  and free length  executes

SHM. The spring is then cut in two pieces, one with free

length n  and other with free length . The

block is also divided in the same fraction. The smaller

part of the block attached to longer part of the spring

executes SHM with frequency  . The bigger part of the

block attached to smaller part of the spring executes

SHM with frequency . The ratio  is

A. 

B. 

C. 

m

k L

L (1 − n)L

f1

f2 f1 /f2

1

n

1 − n

1 + n

n

https://dl.doubtnut.com/l/_SzD2coaQdxNn
https://dl.doubtnut.com/l/_8mf4SH0tByQ9


D. 

Answer: A

Watch Video Solution

n

1 + n

16. A body performs simple harmonic oscillations along

the straight line  with  as the midpoint of 

. Its kinetic energies at  and  are each one fourth

of its maximum value. If , the distance

between  and  is 

ABCDE C

AE B D

AE = 2R

B D

https://dl.doubtnut.com/l/_8mf4SH0tByQ9
https://dl.doubtnut.com/l/_oq1VHPzSCOQj


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R
√3

2

R

√2

√3R

√2R

17. In the given �gure, two elastic rods P and Q are rigidly

joined to end supports. A small mass m is moving with

velocity v between the rods. All collisions are assumed to

be elastic and the surface is given to be smooth. The

time period of small mass m will be (A=area of cross

https://dl.doubtnut.com/l/_oq1VHPzSCOQj
https://dl.doubtnut.com/l/_dbaf2YCp8lWR


section, Y=Young's modulus, L=length of each rod) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

+ 2π√
2L

v

mL

AY

+ 2π√
2L

v

2mL

AY

+ π√
2L

v

mL

AY

2L

v

https://dl.doubtnut.com/l/_dbaf2YCp8lWR


18. A particle executes SHM of period  and amplitude

. Find the time it takes to travel  from the

positive extremity of its oscillation.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.2s

8cm 3cm

[cos − 1(5/8) = 0.9rad]

0.28s

0.32s

0.17s

0.42s

https://dl.doubtnut.com/l/_GbV05aI4n6Eg


19. A wire frame in the shape of an equilateral triangle is

hinged at one vertex so that it can swing freely in a

vertical plane, with the plane of the  always remaining

vertical. The side of the frame is . The time

period in seconds of small oscillations of the frame will

be-

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Δ

1/√3m

π/√2

π/√3

π/√6

π/√5

https://dl.doubtnut.com/l/_2YBGGeX0aPhn


20. A particle moves along the x - axis according to

. What distance does is travel in time

interval from  to  ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = A[1 + sinωt]

t = 0 t = 2.5π/ω

4A

6A

5A

3A

https://dl.doubtnut.com/l/_2YBGGeX0aPhn
https://dl.doubtnut.com/l/_7M4AEV42wK5K


21. A small bob attached to a light inextensible thread of

length  has a periodic time  when allowed to vibrate

as a simple pendulum. The thread is now suspended

from a �xed end  of a vertical rigid rod of length .

If now the pendulum performs periodic oscillations in

this arrangement, the periodic time will be 

A. 

B. 

l T

O 3l/4

3T /4

4T /5

https://dl.doubtnut.com/l/_hprlAsl6agSo


C. 

D. 

Answer: A

Watch Video Solution

2T /3

5T /6

22. A stone is swinging in a horizontal circle of diameter

 at . A distant light causes a shadow of

the stone on a nearly wall. The amplitude and period of

the SHM for the shadow of the stone are

A. 

B. 

0.8m 30rev/ min

0.4m, 4s

0.2m, 2s

https://dl.doubtnut.com/l/_hprlAsl6agSo
https://dl.doubtnut.com/l/_ATw9bVDg2JBl


C. 

D. 

Answer: C

Watch Video Solution

0.4m, 2s

0.8m, 2s

23. Part of SHM is graphed in the �gure. Here,  is

displacement from mean position. The correct equation

y

https://dl.doubtnut.com/l/_ATw9bVDg2JBl
https://dl.doubtnut.com/l/_wqpELjKCdZfp


describing the SHM is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = 4 cos(0.6t)

y = 2 sin( t − )
10

3

π

2

y = 2 sin( − t)
π

2
10

3

y = 2 cos(0.6t + )
π

2

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


24. A particle performs SHM with a period  and

amplitude a. The mean velocity of particle over the time

interval during which it travels  from the extreme

position is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

T

a/2

6a/T

2a/T

3a/T

a/2T

https://dl.doubtnut.com/l/_wqpELjKCdZfp
https://dl.doubtnut.com/l/_MaOI8tpXgfAS


25. A man of mass  is standing on a platform

executing SHM in the vertical plane. The displacement

from the mean position varies as . The

value of , for which the man will feel weightlessness at

the highest point, is (  in metre)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

60kg

y = 0.5 sin(2πft)

f

y

g/4π

4πg

√2g

2π

2π√2g

https://dl.doubtnut.com/l/_tHXLA3MQs4vW
https://dl.doubtnut.com/l/_1UNVz84XufEW


26. A particle performs SHM on a straight line with time

period  and amplitude . The average speed of the

particle between two successive instants, when potential

energy and kinetic energy become same is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T A

A

T

4√2A

T

2A
T

2√2A

T

https://dl.doubtnut.com/l/_1UNVz84XufEW


27. The time taken by a particle performing SHM to pass

from point  to  where its velocities are same is .

After another  it returns to . The ratio of distance

 to its a amplitude (where  is the mean position) is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A B 2s

2s B

OB O

1: √2

(√2 − 1) : 1

1: 2

1: 2√2

https://dl.doubtnut.com/l/_3oYOD3Rwaet5


Level 2 More Than One Correct

28. A particle is executing SHM according to the

equation . Average speed of the particle

during the interval  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x = A cos ωt

0 ≤ t ≤
π

6ω

√3Aω

2

√3Aω

4

3Aω

π

(2 − √3)
3Aω

π

https://dl.doubtnut.com/l/_KsvFS9S0IQyG


1. A simple pendulum with a bob of mass  is

suspended from the roof of a car moving with horizontal

acceleration a

A. The string makes an angle of  with the

vertical

B. The string makes an angle of  with the

vertical

C. The tension in the string is 

D. The tension in the string is 

Answer: A::C

Watch Video Solution

m

tan− 1(a/g)

sin− 1( )
a

g

m√a2 + g2

m√g2 − a2

https://dl.doubtnut.com/l/_P3cZEjk2Dv80


2. A particle starts from a point  at a distance of 

from the mean position  and travels towards left as

shown in the �gure. If the time period of SHM, executed

about  is  and amplitude  then the equation of the

motion of particle is 

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

P A/2

O

O T A

x = A sin( t + )
2π

T

π

6

x = A sin( t + )
2π

T

5π

6

x = A cos( t + )
2π

T

π

6

x = A cos( t + )
2π

T

π

3

https://dl.doubtnut.com/l/_LQbqOjZ2A9hP


3. A spring has natural length  and spring constant

. A block of mass  is attached at one end of

the spring and other end of the spring is attached to a

ceiling. The block is relesed from the position, where the

spring has length .

A. the block will perform SHM of amplitude 

B. the block will have maximum velocity 

C. the block will have maximum acceleration 

D. the minimum elastic potential energy of the spring

will be zero

Answer: B::C::D

40cm

500N /m 1kg

45cm

5cm

30√5cm/s

15m/s2

https://dl.doubtnut.com/l/_LQbqOjZ2A9hP
https://dl.doubtnut.com/l/_nO2hIU8qmsEe


Watch Video Solution

4. The displacement - time graph of a particle executing

SHM is shown in �gure. Which of the following

statements is//are true ? 

A. (a)The velocity is maximum at 

B. (b)The acceleration is maximum at 

t = T /2

t = T

https://dl.doubtnut.com/l/_nO2hIU8qmsEe
https://dl.doubtnut.com/l/_kc1ZZNWJTwAc


C. (c)The force is zero at 

D. (d)The kinetic energy equals the total oscillation

energy at 

Answer: B::C

Watch Video Solution

t = 3T /4

t = T /2

5. For a particle executing SHM, x = displacement from

mean position, v = velocity and a = acceleration at any

instant, then

A.  graph is a circle

B.  graph is an ellipse

(a)v − x

(b)v − x

https://dl.doubtnut.com/l/_kc1ZZNWJTwAc
https://dl.doubtnut.com/l/_uwxpy6t4kq0p


C.  graph is a straight line

D.  graph is a circle

Answer: B::C

Watch Video Solution

(c)a − x

(d)a − x

6. The acceleration of a particle is . It

is released from . Here,  and  are in SI units

A. (a)the particle will perform SHM of amplitude 

B. (b)the particle will perform SHM of amplitude

a = − 100x + 50

x = 2 a x

2m

1.5m

https://dl.doubtnut.com/l/_uwxpy6t4kq0p
https://dl.doubtnut.com/l/_yGHhjdv5Im1M


C. (c)the particle will perform SHM of time period

D. (d)the particle will have a maximum velocity of

Answer: B::C::D

Watch Video Solution

0.63s

15m/s

7. Two particles are performing SHM in same phase. It

means that

A. the two partcles must have same distance from

the mean posotion simultaneously

https://dl.doubtnut.com/l/_yGHhjdv5Im1M
https://dl.doubtnut.com/l/_wrMNaMnhwjCu


B. two particle may have same distance from the

mean position simultaneously

C. the two particles must have maximum speed

simultaneously

D. the two particles may have maximum speed

simultaneously

Answer: B::C

Watch Video Solution

8. A particle moves along y - axis according to the

equation y(in cm) = 3 sin 100πt + 8 sin2 50πt − 6

https://dl.doubtnut.com/l/_wrMNaMnhwjCu
https://dl.doubtnut.com/l/_SnVB9vq1hi3o


Level 2 Comprehension

A. the particle perform SHM

B. the amplitude of the particle's oscillation is 

C. the mean position of the particle is at 

D. the particle does not perform SHM

Answer: A::B::C

Watch Video Solution

5cm

y = − 2cm

1. A  block hangs without vibrating at the bottom

end of a spring with a force constant of . The

top end of the spring is attached to the ceiling of an

2kg

400N /m

https://dl.doubtnut.com/l/_SnVB9vq1hi3o
https://dl.doubtnut.com/l/_KRR51opW3Pbh


elevator car. The car is rising with an upward

acceleration of  when the acceleration suddenly

ceases at time  and the car moves upward with

constant speed   

What is the angular frequencyof the block after the

acceleration ceases ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5m/s2

t = 0

(g = 10m/s2)

10√2rad/s

20rad/s

20√2rad/s

32rad/s

https://dl.doubtnut.com/l/_KRR51opW3Pbh


2. A  block hangs without vibrating at the bottom

end of a spring with a force constant of . The

top end of the spring is attached to the ceiling of an

elevator car. The car is rising with an upward

acceleration of  when the acceleration suddenly

ceases at time  and the car moves upward with

constant speed   

The amplitude of the oscillation is

A. 

B. 

C. 

D. 

2kg

400N /m

5m/s2

t = 0

(g = 10m/s2

(a)7.5cm

(b)5cm

(c)2.5cm

(d)1cm

https://dl.doubtnut.com/l/_EMTl7D3DBzMn


Level 2 Subjective

Answer: C

Watch Video Solution

1. A  block is executing simple harmonic motion of

amplitude  on a smooth horizontal surface under

the restoring force of a spring of spring constant

. A block of mass  is gently placed on it at

the instant it passes through the mean position.

Assuming that the two blocks move together. Find the

frequency and the amplitude of the motion.

Watch Video Solution

1kg

0.1m

100N /m 3kg

https://dl.doubtnut.com/l/_EMTl7D3DBzMn
https://dl.doubtnut.com/l/_TqVxzW3fKYfR


2. Two particles are in SHM along same line. Time period

of each is  and amplitude is . After how much time

will they collide if at time . (a) �rst particle is at 

 and moving towards positive x - axis and

second particle is at  and moving towards

negative x - axis, (b) rest information are same as

mentioned in part (a) except that particle �rst is also

moving towards negative x - axis.

Watch Video Solution

T A

t = 0

x1 = +
A

2

x2 = −
A

√2

3. A particle that hangs from a spring oscillates with an

angular frequency of . The spring particle system2rad/s

https://dl.doubtnut.com/l/_TqVxzW3fKYfR
https://dl.doubtnut.com/l/_lhoN0jjUbCSP
https://dl.doubtnut.com/l/_medp5b8EM9bl


is suspended from the celling of an elevator car and

hangs motionless (relative to the elevator car) as the car

descends at a constant speed of . The car then

stops suddenly. (a) With what amplitude does the

particle oscillate ? (b) What is the equation of motion

for the particle ? (Choose upward as the position

direction)

Watch Video Solution

1.5m/s

4. A  mass is attached to a spring of force constant 

 and rests on a smooth horizontal surface. A

second mass of  slides along the surface toward the

�rst at .  

(a) Find the amplitude of oscillation if the masses make

2kg

600N /m

1kg

6m/s

https://dl.doubtnut.com/l/_medp5b8EM9bl
https://dl.doubtnut.com/l/_AbIeodyZwPrk


a perfectly inelastic collision and remain together on the

spring. what is the period of oscillation ? 

(b) Find the amplitude and period of oscillation if the

collision is perfectly elastic. 

( c) For each case , write down the position  as a

function of time  for the mass attached to the spring,

assuming that the collision occurs at time . What is

the impulse given to the `2kg mass in each case ?

Watch Video Solution

x

t

t = 0

5. A block of mass  hangs from a spring of force

constant . The block is pulled down 

below equilibrium and relesed. How long does it take

4kg

k = 400N /m 15cm

https://dl.doubtnut.com/l/_AbIeodyZwPrk
https://dl.doubtnut.com/l/_uDo2vehPbZzh


block to go from  below equilibrium (on the way

up) to  above equilibrium ?

Watch Video Solution

12cm

9cm

6. A plank with a body of mass  placed on it starts

moving straight up according to the law

, where  is the displacement from the

initial position, . Find 

(a) The time independence of the force that the body

exerts on the plank. 

(b) The minimum amplitude of oscillations of the plank

at which the body starts falling behind the plank.

Watch Video Solution

m

y = a(1 − cos ωt) y

ω = 11rad/s

https://dl.doubtnut.com/l/_uDo2vehPbZzh
https://dl.doubtnut.com/l/_89i6LKfSdQdb


7. A particle of mass  free to move in the  plane

is subjected to a force whose components are

 and , where  is a constant. The

particle is released when  at the point . Prove

that the subsequent motion is simple harmonic along

the straight line .

Watch Video Solution

m x − y

Fx = − kx Fy = − ky k

t = 0 (2, 3)

2y − 3x = 0

8. Determine the natural frequency of vibration of the

 disk. Assume the disk does not slip on the inclined100N

https://dl.doubtnut.com/l/_M7eIJLKQQTVi
https://dl.doubtnut.com/l/_9ASV8ND6jRYv


surface. 

Watch Video Solution

9. The disk has a weight of and rolls without

slipping on the horizontal surface as it oscillates about

its equilibrium position. If the disk is displaced, by rolling

it counterclockwise , determine the equation

which describes its oscillatory motion when it is

100N

0.4rad

https://dl.doubtnut.com/l/_9ASV8ND6jRYv
https://dl.doubtnut.com/l/_V3MgxKrsYK4v


released. 

Watch Video Solution

10. A solid uniform cylinder of mass  performs small

oscillations due to the action of two springs of sti�ness

 each (�gure). Find the period of these oscillation in the

absence of sliding. 

m

k

x

https://dl.doubtnut.com/l/_V3MgxKrsYK4v
https://dl.doubtnut.com/l/_TD5ZeMutU0iG


Watch Video Solution

11. A block of mass  is attached to one end of a light

inextensible string passing over a smooth light pulley 

and under another smooth light pulley  as shown in

the �gure. The other end of the string is �xed to a

ceiling.  and  are held by spring of spring constants

 and . Find angular frequency of small oscillations of

m

B

A

A B

k1 k2

https://dl.doubtnut.com/l/_TD5ZeMutU0iG
https://dl.doubtnut.com/l/_VjVdlYSf9tEO


small oscillations of the system. 

Watch Video Solution

https://dl.doubtnut.com/l/_VjVdlYSf9tEO


12. In the shown arrangement, both the spring are in

their natural lengths. The coe�cient of friction between

 and  is . There is no friction between  and the

surface. If the blocks are displaced slightly, they together

perform simple harmonic motion. Obtain 

  

(a) Frequency of such oscillations. 

(b) The condition if the friction force on clock  is to

act in the direction of its displacement from mean

position. 

m2 m1 μ m1

m2

https://dl.doubtnut.com/l/_ZbQT8MM2MHp6


( c) If the condition obtained in (b) is met, what can be

maximum of their oscillations ?

Watch Video Solution

13. Two block  and  of masses  and 

 respectively are connected with each other by

a spring of force constant  as shown in

�gure. Blocks are pulled away from each other by

 and then released. When spring is in its

natural length and block are moving towards each other,

another block  of mass  moving with velocity 

 (towards right) collides with  and gets

stuck to it. Neglecting friction, calculate 

A B m1 = 3kg

m2 = 6kg

k = 200N /m

x0 = 3cm

C m = 3kg

v0 = 0.4m/s A

https://dl.doubtnut.com/l/_ZbQT8MM2MHp6
https://dl.doubtnut.com/l/_Z8tpJ4jZcHE1


  

(a) velocity  and  of the blocks  and  respectively

just before collision and their angular frequency .

(b) velocity of centre of mass of the system, after

collision, 

( c) amplitude of oscillation of combined body, 

(d) loss of energy during collision.

Watch Video Solution

v1 v2 A B

14. A rod of length  and mass , pivoted at one end, is

held by a spring at its mid - point and a spring at far

l m

https://dl.doubtnut.com/l/_Z8tpJ4jZcHE1
https://dl.doubtnut.com/l/_4FlLXOxBWzWS


end. The spring have spring constant . Find the

frequency of small oscillations about the equilibrium

position. 

Watch Video Solution

k

15. In the arrangement shown in �gure, pulleys are light

and spring are ideal. , , and  are force constant

of the spring. Calculate period of small vertical

K1 k2 k3 k4

https://dl.doubtnut.com/l/_4FlLXOxBWzWS
https://dl.doubtnut.com/l/_AaouDV724qKX


oscillations of block of mass . 

Watch Video Solution

m

https://dl.doubtnut.com/l/_AaouDV724qKX


16. A light pulley is suspended at the lower end of a

spring of constant , as shown in �gure. An inextensible

string passes over the pulley. At one end of string a

mass  is suspended, the other end of the string is

attached to another spring of constant . The other

ends of both the springs are attached to rigid supports,

as shown. Neglecting masses of springs and any friction,

�nd the time period of small oscillations of mass 

k1

m

k2

m

https://dl.doubtnut.com/l/_2HtEPNDZoyWy


about equilibrium position. 

Watch Video Solution

https://dl.doubtnut.com/l/_2HtEPNDZoyWy
https://dl.doubtnut.com/l/_r41Z36a12wGF


17. Figure shows a solid uniform cylinder of radius  and

mass , which is free to rotate about a �xed horizontal

axis  and passes through centre of the cylinder. One

end of an ideal spring of force constant  is �xed and

the other end is higed to the cylinder at . Distance 

is equal to . An inextensible thread is wrapped round

the cylinder and passes over a smooth, small pulley. A

block of equal mass  and having cross sectional area 

 is suspended from free end of the thread. The block is

partially immersed in a non-viscous liquid of density . 

If in equilibrium, spring is horizontal and line  is

vertical, calculate frequency of small oscillations of the

R

M

O

k

A OA

R

2

M

A

ρ

OA

https://dl.doubtnut.com/l/_r41Z36a12wGF


system. 

` 

Watch Video Solution

18. Find the natural frequency of the system shown in

�gure. The pulleys are smooth and massless. 

https://dl.doubtnut.com/l/_r41Z36a12wGF
https://dl.doubtnut.com/l/_t11fS5Y78GhG


Exercise 14.1

Watch Video Solution

1.  equation of a particle in SHM is   

Here,  is in  and  in cm.Find time period in

second.

a − x a + 4x = 0

a cm/s2 x

https://dl.doubtnut.com/l/_t11fS5Y78GhG
https://dl.doubtnut.com/l/_YnIJuB7CwQOP


Watch Video Solution

2. At , what fraction of the mechanical energy is

potential ? What fraction is kinetic ? Assume potential

energy to be zero at mean position.

Watch Video Solution

x =
A

4

3. A cart of mass  is attached to the end of a

horizontal spring with force constant .

The cart is displaced  from its equilibrium

position and released. What are 

(a) the amplitude (b) the period ( c) the mechanical

2.00kg

k = 150N /m

15.0cm

https://dl.doubtnut.com/l/_YnIJuB7CwQOP
https://dl.doubtnut.com/l/_T0KiM0m988do
https://dl.doubtnut.com/l/_6luFInPLMYlr


energy (e) the maximum velocity of the cart ? Neglect

friction.

Watch Video Solution

4. A  body performs simple harmonic motion with a

frequency of  and an amplitude of . Find the

maximum velocity of the body, its maximum acceleration

and the maximum restoring force to which the body is

subjected.

Watch Video Solution

0.5kg

2Hz 8mm

5. Can we use the equation  at in SHM or not ?v = u +

https://dl.doubtnut.com/l/_6luFInPLMYlr
https://dl.doubtnut.com/l/_ySzbpP0gGnGM
https://dl.doubtnut.com/l/_BcPBg8iMsiYT


Intro. Exer.

Exercise 14.2

Watch Video Solution

1. A  particle undergoes SHM according to 

 (in SI .units)  

(a) What is the total mechanical energy of the particle ? 

(b) What is the shortest time required for the particle to

move from  to  ?

Watch Video Solution

2.0kg

x = 1.5 cos( + )
πt

4

π

6

x = 0.5m x = − 0.75m

https://dl.doubtnut.com/l/_BcPBg8iMsiYT
https://dl.doubtnut.com/l/_2j20o6xyPYN0


1. Given that the equation of motion of a mass is

 . Find the velocity and acceleration

of the mass when the object is  from its equilibrium

position. Repeat for .

Watch Video Solution

x = 0.20 sin(3.0t)m

5cm

x = 0

2. A particle executes simple harmonic motion of

amplitude  along the x - axis. At , the position of

the particle is  and it moves along the positive x

- direction. Find the phase constant , if of the equation

is written as .

Watch Video Solution

A t = 0

x =
A

2

δ

x = A sin(ωt + δ)

https://dl.doubtnut.com/l/_r6ybbQXSyjXf
https://dl.doubtnut.com/l/_bpZjmNbmXBLk


3. An object of mass  is attached to one end of a

spring and the system is set into simple harmonic

motion. The displacement  of the object as a fuction of

time is shown in the �gure. With the aid of the data,

determine 

(a) the amplitude  of the motion, 

(b) the angular frequency , 

( c) the spring constant ,  

(d) the speed of the object at  and  

(e) the magnitude of the object's acceleration at

0.8kg

x

A

ω

K

t = 1.0s

https://dl.doubtnut.com/l/_D2Ryrwvks0SC


.  

Watch Video Solution

t = 1.0s

4. The equation of motion of a particle started at t=0 is

given by , where x is in centimetre

and t in second. When does the particle 

a. �rst come rest 

x = 5 sin(20t + )
π

3

https://dl.doubtnut.com/l/_D2Ryrwvks0SC
https://dl.doubtnut.com/l/_PDdob2oAtBxu


Exercise 14.3

b. �rst have zero acceleration 

c. �rst have maximum speed?

Watch Video Solution

5. Describe the motion corresponding to  equation,

.

Watch Video Solution

x − t

x = 10 − 4 cos ωt

1.  equation of a body in SHM is . Here,

 is in  and a in . Find time period of

a − x a + 16x = 0

x cm cm/s2

https://dl.doubtnut.com/l/_PDdob2oAtBxu
https://dl.doubtnut.com/l/_7mnfRKSCBP3l
https://dl.doubtnut.com/l/_AAyHo4xqZI7J


oscillations.

Watch Video Solution

2.  mass , attached to a spring, oscillates with a

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

period increases by one second. Assuming that Hooke's

law is obeyed, �nd the initial mass .

Watch Video Solution

A M

2s 4kg

M

3. Three masses of ,  and  are suspended at

the end of a spring as shown and are in equilibrium.

When the  mass is removed suddenly, the system

500g 300g 100g

500g

https://dl.doubtnut.com/l/_AAyHo4xqZI7J
https://dl.doubtnut.com/l/_0nKQeSQcPtnh
https://dl.doubtnut.com/l/_1i0mNUOeNSIY


oscillates with a period of . When the  mass is

also removed, it will oscillate with period . Find the

value of .  

Watch Video Solution

2s 300g

T

T

4. A particle executes simple harmonic motion. Its

instantaneous acceleration is given by , where

 is a positive constant and  is the displacement from

the mean position. Find angular frequency of oscillation.

a = − px

p x

https://dl.doubtnut.com/l/_1i0mNUOeNSIY
https://dl.doubtnut.com/l/_LSwJD2MOCMfq


Watch Video Solution

5.  mass  is suspended from a spring of negligible

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

the mass executes simple harmonic motion of time

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

becomes . Find the ratio of .

Watch Video Solution

A M

T m

5T
3

m/M

6. The length of a simple pendulum is decreased by

. Find the percentage change in its time period.

Watch Video Solution

21 %

https://dl.doubtnut.com/l/_LSwJD2MOCMfq
https://dl.doubtnut.com/l/_kCNmv4tg8aHf
https://dl.doubtnut.com/l/_ragznjeWyEVZ


Exercise 14.4

7. A particle executes SHM on a straight line path. The

amplitude of oscillation is . When the displacement

of the particle from the mean position is , the

numerical value of magnitude of acceleration is equal to

the mumerical value of velocity. Find the frequency of

SHM (in ).

Watch Video Solution

2cm

1cm

Hz

1. A particle is subjected to two simple harmonic

motions of the same frequency and direction. The

amplitude of the �rst motion is  and that of the4.0cm

https://dl.doubtnut.com/l/_CeQT1svk5zQk
https://dl.doubtnut.com/l/_vS3vOPcrqJAM


second is . Find the resultant amplitude if the

phase di�erence between the two motion is 

(a)   

(b)   

( c)   

(d) 

Watch Video Solution

3.0cm

0∘

60∘

90∘

180∘

2. A particle is subjected to two simple harmonic

motions. 

 and   

Find 

(a) the displacement at   

x1 = 4.0 sin(100πt) x2 = 3.0 sin(100πt + )
π

3

t = 0

https://dl.doubtnut.com/l/_vS3vOPcrqJAM
https://dl.doubtnut.com/l/_5FNMh0wNU7ZV


(b) the maximum speed of the particle and 

(c ) the maximum acceleration of the particle.

Watch Video Solution

3. Three simple harmonic motion of equal amplitudes 

and equal time periods in the same direction combine.

The phase of the second motion is  ahead of the �rst

and the phase of the third motion is  ahead of the

second. Find the amplitude of the resultant motion.

Watch Video Solution

A

60∘

60∘

https://dl.doubtnut.com/l/_5FNMh0wNU7ZV
https://dl.doubtnut.com/l/_X4leonDEDcTu


Only one question is correct

4. A particle is subjected to two simple harmonic motion

in the same direction having equal amplitudes and equal

frequency. If the resultant amplitude is equal to the

amplitude of the individual motions. Find the phase

di�erence between the individual motions.

Watch Video Solution

1. A student says that he had applied a force

 on a particle and the particle performs in

simple harmonic motion. He refuses to tell whether k is a

F = − k√x

https://dl.doubtnut.com/l/_xYTMWIxjdltx
https://dl.doubtnut.com/l/_63bgObqgfeRG


constant or not. Assume that he has worked only with

positive x and no other force acted on the particle.

A. As X increases k increases

B. As X increases K decreases

C. As X increases k remains constant

D. The motion cannot be simple harmonic

Answer: a

Watch Video Solution

2. Equation of SHM is x=10sin10 . Find the distance

between the two points where speed is cm/s. x is in

cm and t is in seconds.

πt

50π

https://dl.doubtnut.com/l/_63bgObqgfeRG
https://dl.doubtnut.com/l/_TcfGsvszIeN2


A. 10cm

B. 14 cm

C. 17.32 cm

D. 8.66 cm

Answer: c

Watch Video Solution

3. Acceleration versus time graph of a body in SHM is

given by a curve shown below. T is the time period. Then

corresponding graph between kinetic energy KE and

https://dl.doubtnut.com/l/_TcfGsvszIeN2
https://dl.doubtnut.com/l/_zIXvmPedkPmG


time t is correctly represented by 

A. 

B. 

C. 

D. 

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


Answer: a

Watch Video Solution

4. Four massless springs whose force constants are 2k,

2k, k and 2k respectively are attached to a mass M kept

on a frictionless plane (as shown in �gure). If the mass M

is displaced in the horizontal direction. 

A. 

B. 

1
2π

√ k

4M

√
1

2π

4k

M

https://dl.doubtnut.com/l/_zIXvmPedkPmG
https://dl.doubtnut.com/l/_Ngea65FY72Pp


C. 

D. 

Answer: B

Watch Video Solution

√
1

2π

k

7M

√
1

2π

7k

M

5. A scientist measures the time period of a simple

pendulum as T in a lift at rest. If the lift moves up with

accelerationi as one fourth of the acceleratioin of

https://dl.doubtnut.com/l/_Ngea65FY72Pp
https://dl.doubtnut.com/l/_kKZyYMKm6auh


gravity, the new time period is 

A. 

B. 4T

C. T

D. 

T

4

2

√5

T
√5

2

https://dl.doubtnut.com/l/_kKZyYMKm6auh


Answer: C

Watch Video Solution

6. The osciallations represented by curve 1 in the graph

are expressed by equation . The equation

for the oscillations represented by curve 2 is expressed

as 

A. 

x = A sin εt

x = 2A sin(ωt − π/2)

https://dl.doubtnut.com/l/_kKZyYMKm6auh
https://dl.doubtnut.com/l/_T826pLr0EfpY


B. 

C. 

D. none of these

Answer: A

Watch Video Solution

x = 2A sin g(ωt + π/2)

x = − 2A sin(ωt − π/2)

7. A cuboidal piece of wood has dimensions a, b and c. its

relatively density is d. it is �oating in a large body of

water such that side a is vertical. It is pushed down a bit

and released. The time period of SHM executed by it is

A. 2π
√abc

g

https://dl.doubtnut.com/l/_T826pLr0EfpY
https://dl.doubtnut.com/l/_k4pC2uWDc1rX


B. 

C. 

D. 

Answer: D

Watch Video Solution

2π√
g

da

2π√
bc

dg

2π√
da

g

8. The time taken by a particle performing SHM to pass

from point A and B where it is velocities are same is 2s.

After another 2 s it returns to B. The time period

oscillation is (in seconds)

A. 2

https://dl.doubtnut.com/l/_k4pC2uWDc1rX
https://dl.doubtnut.com/l/_ADyvBA5BMUIB


B. 8

C. 6

D. 4

Answer: B

Watch Video Solution

9. Two particles undergo SHM along parallel lines with

the same time period (T) and equal amplitudes. At

particular instant, one particle is at its extreme position

while the other is at its mean position. The move in the

same direction. They will cross each other after a further

time.

https://dl.doubtnut.com/l/_ADyvBA5BMUIB
https://dl.doubtnut.com/l/_HFZ4u2gz4yeo


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T /2

3T /8

T /6

3T /4

10. A particle performing SHM is found at its equilibrium

position at t = 1s and it is found to have a speed 0.25 =

m//s at t=2s. If the period of oscillation is 6. Calculate

amplitude of oscillation.

https://dl.doubtnut.com/l/_HFZ4u2gz4yeo
https://dl.doubtnut.com/l/_oy1P3Dpgh7Bk


A. 

B. 

C. m

D. m

Answer: A

Watch Video Solution

m
3

2π

m
3

4π

6

π

3

8π

11. A particle is subjected to two mutually perpendicualr

simple harmonic motions such that its x and y-

coordinates are given by 

,   

The path of the particle will be :

x = sinωt y = 2 cos ωt

https://dl.doubtnut.com/l/_oy1P3Dpgh7Bk
https://dl.doubtnut.com/l/_jlFRUNqVEhAt


A. an ellipse

B. a straight line

C. a parabola

D. a circle

Answer: A

Watch Video Solution

12. Acceleration -displacemnet graph of a particle

executing SHM is as shown in given �gure. The time

https://dl.doubtnut.com/l/_jlFRUNqVEhAt
https://dl.doubtnut.com/l/_a5juFEFV3e4o


period of its oscillations is (in s) 

A. 

B. 2pi

C. pi

D. 

Answer: B

W h Vid S l i

π

2

π

4

https://dl.doubtnut.com/l/_a5juFEFV3e4o


Watch Video Solution

13. A particle of mass 0.1 kg executes SHM under a for

 N. Speed of particle at mean position 

. Then amplitude of oscillations is

A. 0.6 m

B. 0.2m

C. 0.4m

D. 0.1m

Answer: A

Watch Video Solution

F = ( − 10x)

6m/s

https://dl.doubtnut.com/l/_a5juFEFV3e4o
https://dl.doubtnut.com/l/_o9fPKUYk4dCO
https://dl.doubtnut.com/l/_KsecYngfTQyO


14. Displacement-time equation of a particle execution

SHM is x=A sin(   

Time taken by the particle to go directly from 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ωt + )
π

6

x = − → x = + is
A

2

A

2

π

2ω

π

2ω

2π

ω

π

ω

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


15. Displacement-time graph of a particle executing SHM

is as shown 

  

The corresponding force-time graph of the particle can

be

A. 

B. 

https://dl.doubtnut.com/l/_3K6PJhdtyO9j


C. 

D. 

Answer: D

Watch Video Solution

16. A uniform disc of radius R is pivoted at point O on its

circumstances. The time period of small oscillations

about an axis passing through O and perpendicular to

plane of disc will be

A. 2π( )
R

g

https://dl.doubtnut.com/l/_3K6PJhdtyO9j
https://dl.doubtnut.com/l/_oVdJlIHHY49j


B. 

C. 

D. 

Answer: D

Watch Video Solution

2π√
2R

3g

2π√
2R
g

2π√3 g
R

2

17. Two linear simple harmonic motions of equal

amplitude and frequency are impressed on a particle

along x and y axis respectively. The initial phase

di�erence between them is . The resultant path

followed by the particle is

π

2

https://dl.doubtnut.com/l/_oVdJlIHHY49j
https://dl.doubtnut.com/l/_G3lZJoPnf9Q8


A. a circle

B. a straight line

C. an ellipse

D. a parabola

Answer: A

Watch Video Solution

18. On a smooth inclined plane a body of mass M is

attached between two springs. The other ends of the

springs are �xed to �rm supports. If each spring has a

force constant k, the period of oscilation of the body is

https://dl.doubtnut.com/l/_G3lZJoPnf9Q8
https://dl.doubtnut.com/l/_VTYJZpBKRg8P


(assuming the spring as massless) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2π√
M

2k

2π√2
M

k

2π√M k
sin θ

2

2π√2M
sin θ

k

https://dl.doubtnut.com/l/_VTYJZpBKRg8P


19. A block of mass m is suspended by di�erent springs

of force constant shown in �gure. 

A. 

B. 

C. 

D.  and 

Answer: B

Watch Video Solution

T1 = T2 = T4

T1 = T2 and T3 = T4

T1 = T2 = T3

T1 = T3 T2 = T4

https://dl.doubtnut.com/l/_gQwZf66ikUG9


20. An object suspended from a spring exhibits

oscillations of period T. Now the spring is cut in two

halves and the same object is suspended with two

halves as shown in �gure. The new time period of

https://dl.doubtnut.com/l/_gQwZf66ikUG9
https://dl.doubtnut.com/l/_c8xhHM9P4hu4


oscillation will become 

https://dl.doubtnut.com/l/_c8xhHM9P4hu4


A. 

B. 2T

C. T/2

D. 

Answer: C

Watch Video Solution

T

√2

T

2√2

21. A wire of length l, area of cross-section A and Young,s

modulus of elasticity Y is suspended form the roof of a

building. A block of mass m is attached at lower end of

the wire. If the block is displaced from its mean position

and released then the block starts oscillating. Time

https://dl.doubtnut.com/l/_c8xhHM9P4hu4
https://dl.doubtnut.com/l/_RMEtlzjhQJAc


period of these oscillations will be 

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


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2π
√Al

mY

2π
√AY

ml

2π
√ml

YA

2π
√m

Y al

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


22. The potential energy of a harmonic oscillator of mass

2 kg in its mean positioin is 5J. If its total energy is 9J and

its amplitude is 0.01m, its period will be

A. 

B. 

C. 

D. s

Answer: A

Watch Video Solution

( )s
π

100

s
π

50

s
π

20

)
π

10

https://dl.doubtnut.com/l/_nkCkessOR4xk


23. Let  and  be the time periods of two springs A

and B when a mass m is suspended from them

separately. Now both the springs are connected in

parallel and same mass m is suspended with them. Now

let T be the time period in this position. Then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T1 T2

T = T1 + T2

T =
T1T2

T1 + T2

T 2 = T 2
1 + T 2

2

= +
1

T 2

1

T 2
1

1

T 2
2

https://dl.doubtnut.com/l/_Q99v4DtYgnKO
https://dl.doubtnut.com/l/_J78olE2n9L5a


24. A particle is subjected to two simple harmonic

motions in the same direction having equal amplitudes

and equal frequency. If the resulting amplitude is equal

to the amplitude of individual motions, the phase

di�erence between them is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

3

2π

3

π

6

π

2

https://dl.doubtnut.com/l/_J78olE2n9L5a
https://dl.doubtnut.com/l/_4SYDR3KE0HB0


25. A ball of mass 2kg hanging from a spring oscillates

with a time period  seconds. Ball is removed when it is

in equilibrium position, then spring shortens by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2π

10m

5m

20m

2πm

https://dl.doubtnut.com/l/_4SYDR3KE0HB0


26. A simple pendulum 4 m long swings with an

amplitude of 0.2 m. What is its acceleration at the ends

of its path? (g = )

A. Zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

10m/s2

10m/s2

0.5m/s2

2.5m/s2

https://dl.doubtnut.com/l/_8i9d8lgUJJvK


27. Two simple harmonic motions  and  =

Acos t are superimposed on a particle of mass m. The

total mechanical energy of the particle is

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

y1 = A sinωt y2

ω

mω2A21

2

mω2A2

mω2A21

4

https://dl.doubtnut.com/l/_sjtP5LEPCk2T


28. The maximum acceleratioin of a particle in SHM is

made two times keeping the maximum speed to be

constant. It is possible when

A. amplitude of oscillation is doubled while frequency

remains constant

B. amplitude is doubled while frequency is halved

C. frequency is doubled while amplitude is halved

D. frequency of oscillatin is doubled while amplitude

remains constant.

Answer: C

Watch Video Solution

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


29. Displacement-time equation of a particle executing

SHM is x=4sin(   

Here, x is in cm and t ini sec. The amplitude of oscillation

of the particle is approximately.

A. 7cm

B. 5cm

C. 6cm

D. 9cm

Answer: C

Watch Video Solution

ωt) + 3 sin(ωt + π/3)

https://dl.doubtnut.com/l/_yLlfqiGwQ3p7


30. Frequency of a particle executing SHM is 10 Hz. The

particle is suspended from a vertical spring. At the

highest point of its oscillation the spring is unstretched.

Maximum speed of the particle is (g=10m/

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

s2

2πm/s

πm/s

m/s
1

π

m/s
1

2π

https://dl.doubtnut.com/l/_rZ710l7Gjy6b


31. A pendulum has time period T for small oscillations.

An obstacle P is situated below the point of suspension

O at a distance . The pendulum is released from rest.

Throughout the motion, the moving string makes small

angle with vertical. Time after which the pendulum

3l

4

https://dl.doubtnut.com/l/_Z4jK55XSTC1q


returns back to its initial position is 

A. 

B. 

C. 

T

3T
4

3T

5

https://dl.doubtnut.com/l/_Z4jK55XSTC1q


D. 

Answer: B

Watch Video Solution

4T
5

32. A particle moves according to the law,

 . What is the distance covered by it in

time interval  to  second.

A. 2a

B. 3a

C. 4a

D. a

x = a cos(πt/2).

t = 0 t = 3

https://dl.doubtnut.com/l/_Z4jK55XSTC1q
https://dl.doubtnut.com/l/_Pak2TWcbc9nb


Answer: B

Watch Video Solution

33. Two masses M and m are suspended together by

massless spring of force constant -k. When the masses

are in equilibrium, M is removed without disturbing the

system. The amplitude of oscillations.

A. 

B. 

C. 

D. 

Mg

k

mg

k

(M + m)g

k

(M − m)g

k

https://dl.doubtnut.com/l/_Pak2TWcbc9nb
https://dl.doubtnut.com/l/_Q7bKUXDLtelP


Answer: A

Watch Video Solution

34. Maximum velocity ini SHM is . The average velocity

during motion from one extreme point to the other

extreme point will be

A. 

B. 

C. 

D. 

Answer: B

vm

vm
π

2

( )vm
2

π

( )vm
4
π

( )vm
π

4

https://dl.doubtnut.com/l/_Q7bKUXDLtelP
https://dl.doubtnut.com/l/_perYaWjzpV4B


Watch Video Solution

35. An object of mass 0.2 kg executes simple harmonic

oscillation along the x-axis with a frequency . At the

position x = 0.04m, the object has kinetic energy 0.5J and

potential energy 0.4J. amplitude of oscillation is

(potential energy is zero mean position).

A. 6cm

B. 4cm

C. 8 cm

D. 2cm

Answer: A

25

π

https://dl.doubtnut.com/l/_perYaWjzpV4B
https://dl.doubtnut.com/l/_tUTfXFQ8bR5x


Watch Video Solution

36. The potential energy of a particle of mass 1 kg

. Herer, U is in joule and x in met. On

the positive x=axis particle travels up to x=+6cm. Choose

the wrong statement.

A. on negative x-axis particle travels up to x = -2m

B. The maximum kinetic energy of the particle is 16 J

C. The period of oscillation of the particle is 

seconds.

D. None of the above.

Answer: C

U = 10 + (x − 2)2

√2π

https://dl.doubtnut.com/l/_tUTfXFQ8bR5x
https://dl.doubtnut.com/l/_xcRBcLDFE01D


Watch Video Solution

37. A cylindrical block of wood of mass m and area cross-

section A is �oating in water (density = ) when its axis

vertical. When pressed a little and the released the block

starts oscillating. The period oscillations is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ρ

(2π√
m

ρbid ∧ g

2π√
mg

ρA

2π√
ρAg

m

2π )
√ρA

mg

https://dl.doubtnut.com/l/_xcRBcLDFE01D
https://dl.doubtnut.com/l/_1HEmuAAF4PXp


38. The displacement of two identical particles executing

SHM are represented by equations. 

 and   

For what value of epsilon energy of both the particles is

same?

A. 16 unit

B. 6 unit

C. 4 unit

D. 8 unit

Answer: D

Watch Video Solution

x1 = 4 sin(10t + )
π

6
x2 = 5 cos εt

https://dl.doubtnut.com/l/_1HEmuAAF4PXp
https://dl.doubtnut.com/l/_YQPUcoX3FqSR


39. A simple pendulum has time period T = 2s in air. If the

whole arrangement is placed in a non viscous liquid

whose density is 1/2 times the density of bob. The time

period in the liquid will be

A. s

B. 4 s

C. s

D. s

Answer: C

Watch Video Solution

2

√2

2√2

4√2

https://dl.doubtnut.com/l/_YQPUcoX3FqSR
https://dl.doubtnut.com/l/_5Czt6Y0XiNR8
https://dl.doubtnut.com/l/_K3J8wvwa9v8I


40. A rectangular block of mass m and area of cross-

section A �oats in a liquid of density . If it is givan a

small vertical displacement from equilibrium, it

undergoes oscillation with a time period T, then select

the wrong alternative.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ρ

T 2αm

T 2αg

T 2α1/A

T 2α
1

ρ

https://dl.doubtnut.com/l/_K3J8wvwa9v8I
https://dl.doubtnut.com/l/_PqEiYte7acIg


41. Four simple harmonic vibrations , 

,  and 

 are superimposed on each other.

The resulting amplitude and its phase di�erence with 

are respectively.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x1 = 8 sin εt

x2 = 6 sin(εt + )
π

2
x3 = 4 sin(εt + π)

x4 = 2 sin(εt + )
3π
2

x1

20, tan−( )
1
2

4√2, ( )
π

2

20, tan− 1(2)

4√2, ( )
π

4

https://dl.doubtnut.com/l/_PqEiYte7acIg
https://dl.doubtnut.com/l/_HkR3XHxinnjS


42. An assembly of identicl spring mass system is placed

on a smooth horizontal surface as shown. Initially the

springs are relaxed. The left mass is displaced to the left

while the right mass is displaced to the right and

released. The resulting collision is elastic. The time

period of the oscillatins of the system is. 

A. 

B. 

C. 

D. 

2π√ )
2M
k

2π√
M

2k

2π√
M

k

π√
M

k

https://dl.doubtnut.com/l/_HkR3XHxinnjS


Answer: D

Watch Video Solution

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

displacement x (from its mean position) its potential

energy is  and at a displacement y its potential energy

is . The potential energy is E at displacement (x+y) .

Then:

A. 

B. 

C. 

D. 

E1

E2

√E = √E1 − √E2

√E = √E1 + √E2

E = E1 − E2

E = E1 + E2

https://dl.doubtnut.com/l/_HkR3XHxinnjS
https://dl.doubtnut.com/l/_SzlA06PJ9lOK


Answer: B

Watch Video Solution

44. Two springs with negligible massess and force

constant of  and  are

attached to the block of mass m = 10kg as shown in the

�gure. Initially the block is at rest at the equilibrium

position the block is at rest at the equilibrium position

ir. Which both springs are neither stretched nor

compressed. At time t = 0, sharp impulse of 50 N-s is

k1 = 200Nm− 1 k2 = 160Nm− 1

https://dl.doubtnut.com/l/_SzlA06PJ9lOK
https://dl.doubtnut.com/l/_nJ4lFs97gn2T


given to the block in horizontal direction. 

A. period of oscialltions for the mass m is  s

B. maximum velocity of the mass m during its

oscillation is .

C. maximum velocity is 6m/s

D. amplitude of oscillations is m.

Answer: D

Watch Video Solution

( )
π

6

10ms− 1

5

6

https://dl.doubtnut.com/l/_nJ4lFs97gn2T
https://dl.doubtnut.com/l/_zLDjX9YMdPQu


45. The potential energy of a harmonic oscillator of mass

2kg in its equilibrium position is 5 joules. Its total energy

is 9 joules and its amplitude is 1cm. Its time period will

be

A. 6.28 s

B. s

C. 3.14 s

D. 0.314 s

Answer: B

Watch Video Solution

3.14 × 10− 2

https://dl.doubtnut.com/l/_zLDjX9YMdPQu


46. A vehicle is moving on a circular path of radius R with

constant speed . A simple pendulum of length l

hangs from the ceilling of the vehicle. The time period of

oscillations of the pendulum is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

√gR

2π√
l

g

2π√
l

√2g

2π√
√2l

g

https://dl.doubtnut.com/l/_9kGpY2nEUzuq
https://dl.doubtnut.com/l/_QbEEsCmPcuqW


47. Two simple pendulum of length l and 16l are released

from the same phase together. They will be at the same

time phase after a minimum time.

A. 

B. 

C. 2s

D. None of these

Answer: A

Watch Video Solution

√
8π

3

l

g

√
π

3

l

g

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


48. A horizontal spring mass system is executing SHM

with time period of 4s. At time t=0, it is at mean position.

Find the minimum time after which its potential energy

becomes three times of kinetic energy.

A. 1s

B. s

C. s

D. s

Answer: D

Watch Video Solution

1

2

1

3

2

3

https://dl.doubtnut.com/l/_QUSTkjHBYH2Y


JEE Advanced

1. A particle moves such that its acceleration is given by

  

Here,  is a positive constnt and x the x-coordinate with

respect to the origin. Time period of oscillation is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a = − β(x − 2)

β

(2π)√β

2π√
1

β

2π√β + 2

2π√
1

β + 2

https://dl.doubtnut.com/l/_dK0eanYslNUd


2. A particle starts oscillating simple harmoniclaly from

its equilibrium postion. Then the ratio fo kinetic and

potential energy of the principle at time  is ( =0,

T= Time period)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T

12
Umean

2: 1

3: 1

4: 1

1: 4

https://dl.doubtnut.com/l/_dK0eanYslNUd
https://dl.doubtnut.com/l/_CHqBUP8JtV1v
https://dl.doubtnut.com/l/_KlCcLVOzvSEa


3. A mass m = 8kg is attached to a spring as shown in

�gure and held in positioin so that the spring remains

unstretched. The spring constant is 200 N/m. The mass

m is then released and begins to undergo small

oscillations. The maximum velocity of the mass will be

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


(g=10m/   

A. 1 m/s

s2)

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


B. 2 m/s

C. 4 m/s

D. 5 m/s

Answer: B

Watch Video Solution

4. A block rides on position that is moving vertically with

simple harmonic motion. The maximum speed of the

piston is 2m/s. At what amplitude of motion will the

block and piston separate? (g=10m/ )

A. 20 cm

s2

https://dl.doubtnut.com/l/_KlCcLVOzvSEa
https://dl.doubtnut.com/l/_pBGnekfw4nR6


B. 30cm

C. 40 cm

D. 50 cm

Answer: C

Watch Video Solution

5. An accurate pendulum clock is mounted on ground

�oor of a high building. How much time will it lose or

gain in one day if its is transferred to top storey of a

building which is h = 200m higher than the ground

�oor? Radius of earth is 

A. it will lose 6.2 s

6.4 × 106

https://dl.doubtnut.com/l/_pBGnekfw4nR6
https://dl.doubtnut.com/l/_bBLF28Qvgijb


B. it will lose 2.7 s

C. it will gain 5.2s

D. it will gain 1.6 s

Answer: B

Watch Video Solution

6. In the �gure, the block of mass m, attached to the

spring of sti�ness k is in contact with the completely

elastic wall, and the compression in the spring is e. The

spring is compressed further by e by displacing the

block towards left and is then released. If the collision

between the block and the wall is completely elastic

https://dl.doubtnut.com/l/_bBLF28Qvgijb
https://dl.doubtnut.com/l/_NSQ2RYFLbSSE


then the time period of oscillation of the block will be 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

)√
2π

3

m

k

(2π)√
m

k

√
π

3

m

k

√
π

6

m

k

https://dl.doubtnut.com/l/_NSQ2RYFLbSSE


7. Vertical displacement of a plank with a body of mass m

on it is varying according to the law

. The minimum value of  for

which the mass just breaks o� the plank and the

moment it occurs �rst time after t=0, are given by (y is

positive towards vertically upwards).

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = sinωt + √3 cos ωt ω

√ , √ ,
g

2

2

6

π

√g

, )
g

√2

2

3

√π

g

√ , )√
g

2

π

3

2

g

√2g, √
2π

3g

https://dl.doubtnut.com/l/_4l5qwFqOZomp


8. The displacement-time equation of a particle

executing SHM is . At tme t=0

position of the particle is x=  and it is moving along

negative x-direction. Then the angle  can be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A − A sin(ωt + ϕ)

A

2

ϕ

π

6

π

3

2π

3

5π

6

https://dl.doubtnut.com/l/_4l5qwFqOZomp
https://dl.doubtnut.com/l/_dnYlLaGLaqKs


9. The maximum tension in the string of a pendulum is

two times the minimum tension. Let  is then what is

angular amplitude

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

θ0

1

2

3

4

2

3

3

5

https://dl.doubtnut.com/l/_7svgPycVt7IM


10. Two blocks of masses  and  are kept on a

smooth horizontal table as shown in �gure. Block of

mass  (but not  is fastened to the spring. If now

both the blocks are pushed to the left so that the spring

is compressed a distance d. The amplitude of oscillatin

of block of mass  after the system is released is  

A. 

B. 

C. 

D. 

m1 m2

m1 m2

m1

d√
m1

m1 + m2

d√
m2

m1 + m2

d√
2m2

m1 + m2

d√(2
m1

m1 + m2

https://dl.doubtnut.com/l/_9PhFZH8SVNb2


Answer: A

Watch Video Solution

11. Time period of a simple pendulum of length L is 

and time period of a uniform rod of the same length L

pivoted about an end and oscillating in a vertical plane

is . Amplitude of osciallations in both the cases is

small. Then  is

A. 

B. 1

C. 

D. 

T1

T2

T1

T2

√
4
3

√
3

2

√
1

3

https://dl.doubtnut.com/l/_9PhFZH8SVNb2
https://dl.doubtnut.com/l/_sAtn416tCfro


Answer: C

Watch Video Solution

12. The potential energy of a particle of mass 1 kg in

motin along the x-axis is given by 

U = 4(1-cos2x)J 

Here, x is in meter. The period of small osciallationis (in

second) is

A. 

B. 

C. 

D. 

2π)

π

π

2

√2π

https://dl.doubtnut.com/l/_sAtn416tCfro
https://dl.doubtnut.com/l/_v7IDm4jLPNpV


Answer: C

Watch Video Solution

13. A particle executing SHM while moving from one

extremity is found at distance  and  from the

center at the end of three successive seconds. The time

period of oscillation is 

Here )

A. 

B. 

C. 

D. 

x1, x2 x3

θ = cos − 1(
x1 + x3

2x2

2π

θ

π

θ

θ

θ

2θ

https://dl.doubtnut.com/l/_v7IDm4jLPNpV
https://dl.doubtnut.com/l/_WZXBQLjn3EYC


Answer: A

Watch Video Solution

14. Two particles are executing SHM in a straight line.

Amplitude A and the time period T of both the particles

are equal. At time t=0, one particle is at displacement

 and the other  and they are

approaching towards each other. After what time they

across each other? 

A. 

B. 

C. 

x1 = + A x2 = ( − )
A

2

T

4

T

3

T

4

5T

6

https://dl.doubtnut.com/l/_WZXBQLjn3EYC
https://dl.doubtnut.com/l/_nKFyNwbObrug


D. 

Answer: D

Watch Video Solution

T

6

15. Maximum speed of a particle in simple harmonic

motion is . Then average speed of this particle in

one time period is equal to

A. 

B. 

C. 

D. 

vmax

vmax

2

vmax

π

πvmax

2

2vmax

π

https://dl.doubtnut.com/l/_nKFyNwbObrug
https://dl.doubtnut.com/l/_zCWsFQgkUHmK


Answer: D

Watch Video Solution

16. Two particles execute simple harmonic motion of the

same amplitude and frequency along close parallel lines.

They pass each other moving in opposite directions each

time their displacement is half their amplitude. Their

phase di�erence is

A. 

B. 

C. 

D. 

5π

6

4π
3

π

6

2π

3

https://dl.doubtnut.com/l/_zCWsFQgkUHmK
https://dl.doubtnut.com/l/_n59IEjNaCc4V


Answer: D

Watch Video Solution

17. A block is kept on a rough horizontal plank. The

coe�cient of friction between the block and the plank is

. The plank is undergoing SHM of angular frequency 10

rad/s. The maximum amplitude of plank in which the

block does not slip over the plank is (g= 10 m/ )

A. 4cm

B. 5cm

C. 10 cm

D. 16 cm

1

2

s2

https://dl.doubtnut.com/l/_n59IEjNaCc4V
https://dl.doubtnut.com/l/_yOtr0eDJx163


Answer: B

Watch Video Solution

18. A particle of mass m is executing osciallations about

the origin on the x-axis with amplitude A. its potential

energy is given as , where  is a positive

constant. The x-coordinate of mass where potential

energy is one-third the kinetic energy of particle is

A. 

B. 

C. 

D. 

U(x) = αx4 α

±
A

2

±
A

√2

±
A

3

±
A

√3

https://dl.doubtnut.com/l/_yOtr0eDJx163
https://dl.doubtnut.com/l/_k4AbHL8eERl2


Answer: B

Watch Video Solution

19. A ball of mass m when dropped from certain height

as shown in diagram, strikes a wedge kept on smooth

horizontal surface and move horizontally just after

impact. If the ball strikes the ground at a distance d

from its initial line of fall, thenthe amplitude of

oscillation of wedge after being hit by the ball will be 

https://dl.doubtnut.com/l/_k4AbHL8eERl2
https://dl.doubtnut.com/l/_eItoZmES4RZr


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
md

M

Mg

2kh

√
d

m

kMg

2h

d√
kg

2Mh

d√
kg

2mh

20. A particle performs SHM in a straight line. In the �rst

second, starting from rest, it travels a distance a and in

the next second it travels a distance b in the same side

of mean position. The amplitude of the SHM is

https://dl.doubtnut.com/l/_eItoZmES4RZr
https://dl.doubtnut.com/l/_GXS6iWj1hHp4


A. a-b

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

2a − b

3

2a2

3a − b

21. The angular frequency of a spring block system is .

This system is suspended from the ceiling of an elevator

moving downwards with a constant speed . The block

is at rest relative to the elevator. Lift is suddenly

ω0

v0

https://dl.doubtnut.com/l/_GXS6iWj1hHp4
https://dl.doubtnut.com/l/_7mROixmQcc9q


stopped. Assuming the downward as a positive

direction. Then

A. The amplitude of the block is 

B. The equation of motion for the block is

C. Both are correct

D. Both are wrong

Answer: C

Watch Video Solution

v0

ω0

( )sinω0t
v0

ω0

https://dl.doubtnut.com/l/_7mROixmQcc9q


22. A small ball of density rho_(0) is released from the

surface of a liquid whose density varies with depth h as

. Mass of the ball is m. Select the most

appropriate one option.

A. The particle will execute SHM

B. The maximum speed of the ball is 

C. Both a and b are correct

D. Both a and b are wrong

Answer: A

Watch Video Solution

ρ = (α + βh)
ρ0

2

2 − α

√2β

https://dl.doubtnut.com/l/_GDzpYQXa6hsG


23. A constant force produces maximum velocity V on

the block connected to the spring of force constant K as

shown in the �gure. When the force constant of spring

becomes 4K, the maximum velocity of the block is 

A. 

B. 2V

C. 

D. V

Answer: C

h id l i

V

4

V /2

https://dl.doubtnut.com/l/_N64ZAuwFS3Z8


Watch Video Solution

24. Two blocks of masses =1kg and  = 2kg are

connected by a spring of spring constant k = 24 N/m and

placed on a frictionless horizontal surface. The block 

is imparted an initial velocity  = 12cm/s to the right.

The amplitude of oscillation is

A. 2 cm

B. 1 cm

C. 3 cm

D. 4 cm

Answer: A

W h Vid S l i

m1 m2

m1

v0

https://dl.doubtnut.com/l/_N64ZAuwFS3Z8
https://dl.doubtnut.com/l/_aXXcmJt1NF8M


Watch Video Solution

25. U.r graph of a particle performing SHM is as shown in

�gure. What conclusion cannot be drawn from the

graph? 

A. Mean position of the particle is at r=2m

B. Potential energy of the particle at mean position is

10 J

https://dl.doubtnut.com/l/_aXXcmJt1NF8M
https://dl.doubtnut.com/l/_BL0EngBW2SFc


C. Amplitude of oscillation is 1m

D. None of the above.

Answer: C

Watch Video Solution

26. Two particles are in SHM along same line with same

amplitude A and same time period T. At time t=0, particle

1 is at +  and moving towards positive x-axis. At the

same time particle 2 is at  and moving towards

negative x-axis. Find the timewhen they will collide.

A. 

B. 

A

2

−
A

2

2T
3

5T
12

https://dl.doubtnut.com/l/_BL0EngBW2SFc
https://dl.doubtnut.com/l/_sZPQPEmBNNOf


C. 

D. 

Answer: B

Watch Video Solution

4T
3

2T
5

27. A plank of area of cross-section A is half immersed in

liquid 1 of density  and half in liquid 2 of density .

What is period of osciallation of the plank if it is slightly

ρ 2ρ

https://dl.doubtnut.com/l/_sZPQPEmBNNOf
https://dl.doubtnut.com/l/_U7hqGbG3DzpV


depressed downwards? 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2π√
m

ρAg

π√
m

ρAg

2π√
3m

2ρAg

2π√
m

3ρAg

https://dl.doubtnut.com/l/_U7hqGbG3DzpV
https://dl.doubtnut.com/l/_RZBmfJXCxLAz


28. A mass M is performing linear simple harmonic

motion. Then correct graph for acceleration a and

corresponding linear velocity v is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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


29. A test tube of length l and area of cross-section A has

some iron �llings of mass M. The test tube �oats

normally in a liquid of density  with length x dipped in

the liquid. A disturbing force makes the tube oscillate in

the liquid. The time period of oscillation is given by

(neglect the mass of the test tube)

A. 

B. 

C. 

D. 

Answer: B

ρ

(2π√
Mρ

Ag

2π√
x

g

2π√
l

g

2π√
M

g

https://dl.doubtnut.com/l/_RZBmfJXCxLAz
https://dl.doubtnut.com/l/_JhU3SC8KPs9r


Watch Video Solution

30. A particle is executing SHM according to the

equation x . Average speed of the particle

during the interval 

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

= A cos ωt

0 ← t ←
π

6ω

√3Aω

2

√3Aω

4

( )
√Aω

π

https://dl.doubtnut.com/l/_JhU3SC8KPs9r
https://dl.doubtnut.com/l/_MvpPi0KSVvtt


31. A particle performs  of amplitude  along a

straight line .When it is at a distance of A from

mean position its kinetic energy gets increased by an

amount of  due to an impulsive force. Then its

new amplitude becomes

A. A

B. A

C. A

D. A

Answer: C

Watch Video Solution

SHM A

√3

2

mω2A21

2

√5

2

√3

2

√2

2

√5

https://dl.doubtnut.com/l/_7l33kglzWj3k


32. In the �gure, a block of mass m is rigidly attached to

two identical springs of sti�ness k each. The other ends

of the springs are connected to the �xed wall. When the

block is in equilibrium, length of each spring is b, which

is greater than the natural length of the spring. The

time period of the oscillation of the block if it is

displaced by small distance perpendicular to the length

of the springs and released. Space is gravity free. 

A. 

B. 

2π√
mb

k(b − 1)

2π√
mb

(2k)(b − l)

https://dl.doubtnut.com/l/_RlTS2CaI7SJf


C. 

D. 

Answer: B

Watch Video Solution

2π√(m )
b − l

kb

2π√(m )
b − l

2kb

33. A particle is placed at the lowest point of a smooth

wire frame in the shape of a parabola, lying in the

vertical xy-plane having equatioin =5y(x,y are in meter).

After slight displacement, the particle is set free. Find

angular frequency of osciallation (in rad/sec) (Take g=10

m/

A. 2 rad/s

x2

s2)

https://dl.doubtnut.com/l/_RlTS2CaI7SJf
https://dl.doubtnut.com/l/_IvfchNmZDYid


B. 4 rad/s

C. 6 rad/s

D. 8 rad/s

Answer: A

Watch Video Solution

34. Two springs, each of spring constant k = 100N/m are

attached to a block of mass 2kg as shown in �gure. The

block can slide smoothly along horizontal platform

clamped to the opposite walls of a trolley of mass 5kg.

The block is slightly displace dand then released. The

period of oscillation is (in seconds). (all surfaces are

https://dl.doubtnut.com/l/_IvfchNmZDYid
https://dl.doubtnut.com/l/_o5z5BfGJG2uP


smooth) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T = 2π√
7

1000

T = 2π√
1

140

T = 2π√
1

20

T = 2π√
49
100

https://dl.doubtnut.com/l/_o5z5BfGJG2uP


More than one option is correct

1. A particle is executing SHM with amplitude A. At

displacement , force acting on the particle

is F, potential energy of the particle is U, velocity of

particle is v and kinetic energy is K. Assuming potential

energyh to be zero at mean position. At displacement

x=A/2

A. Force acting on the particle will be 2F

B. potential energy of the particle will be 4U.

C. velocity of particle must be v

D. kinetic energy of particle will be 0.8 K

x = ( − )
A

4

√
4
5

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


Answer: B::D

Watch Video Solution

2. A simple pendulum of length 1 m with a bob of mass

m swings with an angular amplitude . Then (g=

A. time period of pendulum is 2s

B. tension in the string is greater than mg 

at angualr displacement 

C. rate of change of speed at angular displacement

 is gsin

30∘

9.8m/s2

cos 15∘ )

15∘

15∘ 15∘

https://dl.doubtnut.com/l/_XUiRtmIkYFvm
https://dl.doubtnut.com/l/_HSvC8XL7MBgM


D. tension in the string is mg cos  at angular

displacement 

Answer: B::C

Watch Video Solution

15∘

15∘

3. A constant force F is applied on a spring block system

as shown in �gure. The mass of the block is m and spring

constant is k. The block is placed over a smooth surface.

Initially the spring was unstretched. Choose the correct

https://dl.doubtnut.com/l/_HSvC8XL7MBgM
https://dl.doubtnut.com/l/_322MDku8AIw4


alternative(s) 

A. The block will executes SHM

B. Amplitude of oscillation is 

C. Time period of oscillation is 

D. The maximum speed of block is 

(Here, x=F/k).

Answer: A::C::D

Watch Video Solution

F

2K

2π√
m

k

√2Fx − kx2

m

https://dl.doubtnut.com/l/_322MDku8AIw4
https://dl.doubtnut.com/l/_YwsuI19PBu6F


4. Velocity-time graph of a particle executing SHM is

shown in �gure. Select the correct alternative(s). 

A. At position 1, displacement of particles may be

positive or negative

B. At position 2, displacement of particlees is

negative

C. At position 3, acceleration of particle is positvie

https://dl.doubtnut.com/l/_YwsuI19PBu6F


D. At position 4, acceleration of particle is positive

Answer: B::C

Watch Video Solution

5. Accleration-time graph of a particle executing SHM is

as shown in �gure. Select the correct alternatives(s). 

A. Displacement of particle at 1 is negative

https://dl.doubtnut.com/l/_YwsuI19PBu6F
https://dl.doubtnut.com/l/_o3Xututs0sIx


B. velocity of particle at 2 is positive

C. potential energy of particle at 3 is maximum

D. Speed of particle at 4 is decreasing

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

Watch Video Solution

6. Density of a liquid varies with depth as h. A

small ball of density  is released from the free surface

of the liquid. Then

A. the ball will execute SHM of amplitude 

ρ = α

ρ0

ρ0

α

https://dl.doubtnut.com/l/_o3Xututs0sIx
https://dl.doubtnut.com/l/_m18MD5eOJjwq


B. the mean position of the ball will be at a depth

C. the ball will sink to a maximum depth of 

D. The ball sink to a maximum depth of 

Answer: A::C::D

Watch Video Solution

ρ0

2α

ρ0

α

ρ0

α

7. A particle stars SHM at time t=0. Its amplitude is A and

angular frequency is  At time t=0 its kinetic energy is 

. Assuming potential energy to be zero and the

particle can be written as (E=total mechanical energy of

oscillation).

ω.

E

4

https://dl.doubtnut.com/l/_m18MD5eOJjwq
https://dl.doubtnut.com/l/_ibhAhxMf3aVh


A. x=A 

B. x = A

C. X = A

D. x = A 

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

Watch Video Solution

cos(ωt + )
π

6

sin(ωt + )
π

3

sin(ωt − )
2π

3

cos(ωt − )
π

6

8. The speed v of a particle moving along a straight line.

When it is at distance x from a �xed point on the line is

. Select the correct alternativesv2 = 144 − 9x2

https://dl.doubtnut.com/l/_ibhAhxMf3aVh
https://dl.doubtnut.com/l/_p1ylHCPr0yIo


A. The motioni of the particle is SHM with time

period  units

B. The maximum displacement of the particle from

the �xed point is 4 units

C. The magnitude of acceleration at a distance 3

units from the �xed point is 27 units

D. the motion of the particles is periodic but not

simple harmonic

Answer: A::B::C

Watch Video Solution

T =
2π

3

https://dl.doubtnut.com/l/_p1ylHCPr0yIo


9. A block A of mass m connected with a spring of force

constant k is executing SHM. The displacement time

equation of the block is x= . An identical

block B moving towards negative x -axis with velocity 

collides elastically with block A at time t=0. Then 

A. displacement time equation of A after collision will

be 

B. displacement time equation of A after collision will

be 

x0 + a sinωt

v0

x = x0 − v0√ sinωt
m

k

x = x0 + v0√ sinωt
m

k

https://dl.doubtnut.com/l/_ze2tFluhHOgo


C. Velocity of b just after collision will be a  towards

positive x-direction.

D. velocity of B just after collision will be  towards

positive x-direction.

Answer: A::C::D

Watch Video Solution

ω

v0

10. A particle moves along the x-axis according to the

equation   

Hence, x in cm and t in seconds. Select the correct

alternatives

x = 4 + 3 sin(2πt)

https://dl.doubtnut.com/l/_ze2tFluhHOgo
https://dl.doubtnut.com/l/_Q8mNrv3BwThn


A. The motion of the particle is simple harmonic with

mean position at x=0

B. the motion of the particle is simple harmonic with

mean position at x=4cm

C. The motion of the particle is simple harmonic with

mean position at x=

D. Amplitude of osciallation is 3cm

Answer: B::D

Watch Video Solution

−4cm

11. In simple harmonic motion

https://dl.doubtnut.com/l/_Q8mNrv3BwThn
https://dl.doubtnut.com/l/_kANIKyrCouSP


A. Potential energy and kinetic energy may not be

equal in mean position.

B. potential energy and kinetic energy may be equal

in extreme position

C. potential energy may be zero at extreme position

D. kinetic energy plus potential energy oscillates

simple harmonically.

Answer: A::B::C

Watch Video Solution

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


12. A block of mass m is attached to a massless spring of

force constant k, the other end of which is �xed from the

wall of a truck as shown in �gure. The block is placed

over a smooth surface and initially the spring is

unstretched. Suddenly the truck starts moving towards

right with a constant accleration  As seen from the

truck 

A. The particle will execute SHM

a0.

https://dl.doubtnut.com/l/_Y0mvBEP1VKIN


B. The time period of oscillations will be 

C. the amplitude of oscillations will be 

D. The energy of oscillatioins will be 

Answer: A::B::C

Watch Video Solution

2π√ (
m

k

(m2a2
0)

m2a2
0

k

13. A particle is executing SHM on a straight line. A and B

are two points at which its velocity is zero. It passes

through a certain point P(APltBP) at successive intervals

of 0.5s and 1.5 s with a speed of 3m/s.

A. a. the maximum speed of particle is m/s3√2

https://dl.doubtnut.com/l/_Y0mvBEP1VKIN
https://dl.doubtnut.com/l/_AzgojvgZNqMC


B. b. the maximum speed of particle is .

C. c. the ratio (AP/BP) is 

D. d. the ratio AP/BP is 

Answer: A::C

Watch Video Solution

√2
m

s

√2 − 1

√2 + 1

1

√2

14. Two particles undergo  along the same line

with the same time period  and equal amplitude .

At a particular instant one is at  and the other

is at . If they start moving in the same direction

then they will cross each other at 

SHM

(T ) (A)

x = − A

x = 0

https://dl.doubtnut.com/l/_AzgojvgZNqMC
https://dl.doubtnut.com/l/_MbfUqSLwkEIw


  

(i)  (ii)  (iii)  (iv) 

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

t =
4T

3
t =

3T

8
x =

A

2
x =

A

√2

t =
4T
3

t =
3T
8

x =
A

2

x = ( )
A

√2

15. A particle of mass m is moving in a potential well, for

which the potential energy is given by

https://dl.doubtnut.com/l/_MbfUqSLwkEIw
https://dl.doubtnut.com/l/_oqaWYVhqlbq4


 where  and a are positive

constants. Then (for the small value of x)

A. the time period of small osciallation is

B. the speed of the particle is maximum at x=0

C. the amplitude of oscillations is 

D. the time period of small osciallations is

Answer: B::C::D

Watch Video Solution

U(x) = U0(1 − cos ax) U0

T = 2π√
m

aU0

π

8

T = 2π√
m

a2U0

https://dl.doubtnut.com/l/_oqaWYVhqlbq4


16. In a horizontal spring-block system force constant of

spring is k = 16N/m, mass of the block is 1 kg. Maximum

kinetic energy of the block is 8J. Then

A. amplitude of osciallation is 1m

B. at half the amplitude, potential energy stored in

the spring is 2J.

C. at half the amplitude kinetic energy is 6J

D. angular frequency of oscillation is 16 rad/s

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_DAsQu2oWwomu
https://dl.doubtnut.com/l/_xf4avDZEwfSI


17. Two small particles P and Q each of mass m are �xed

along x-axis at points (a,0) and (-a,0). A third particle R is

kept at origin. Then

A. if particle R is displaced along x-axis it will start

oscillating.

B. oscillations of R along x-axis are simple harmonic

in nature

C. if R is displaced of R along y-axis, it starts

oscillating

D. oscillations along y-axis may be simple harmonic in

nature.

Answer: C::D

https://dl.doubtnut.com/l/_xf4avDZEwfSI


Watch Video Solution

18. x-t equation of a particle moving along x-axis is given

as 

A. particle oscillates simple harmonically between

 and 

B. velocity of particle is maximum at 

C. time taken by particles in travelling from x=A to

x=3A is 

D. time taken by particles in travelling from x=A to

x=2A is 

x = A + A(1 − cos ωt)

x = 2A x = A

x = 2A

π

ω

π

2ω

https://dl.doubtnut.com/l/_xf4avDZEwfSI
https://dl.doubtnut.com/l/_qj0x8dWp3Gj4


Answer: B::C::D

Watch Video Solution

19. In simple harmonic motion of a particle, maximum

kinetic energy is 40 J and maximum potential energy is

60 J. then

A. minimum potential energy will be 20 J

B. potential energy at half the displacement will be

30J

C. kinetic energy at half the displacement is 40 J

https://dl.doubtnut.com/l/_qj0x8dWp3Gj4
https://dl.doubtnut.com/l/_OMwxLURKugJM


D. potential energy or kinetic energy at some

intermediate position cannot be found the given

data

Answer: A::B

Watch Video Solution

20. Two particles are in SHM with same amplitude A and

same regualr frequency . At time t=0, one is at x =

and the other is at . Both are moving in the

same direction.

A. phase di�erence between the two particles is 

ω +
A

2

x = −
A

2

π

3

https://dl.doubtnut.com/l/_OMwxLURKugJM
https://dl.doubtnut.com/l/_Laz43lt2ySOj


B. phase di�erence between the two particles is 

C. they will collide after time t= 

D. they will collide after time t=

Answer: A::C

Watch Video Solution

2π

3

π

2ω

3π

4ω

21. Time period of spring-block system on surface of

earth is  and that of a simple pendulum is . At

height h = R (the radius of earth) the corresponding

values are  and  then

A. 

T1 T2

T '1 T '2

T '1 > T1

https://dl.doubtnut.com/l/_Laz43lt2ySOj
https://dl.doubtnut.com/l/_SQBVypxmhtkP


B. 

C. 

D. 

Answer: B::C

Watch Video Solution

T '1 = T1

T '2 > T2

T '2 < T2

22. A linear harmonic oscillator of force constant

 and amplitude (0.01 m) has a total

mechanical energy of (160 J). Its.

A. Maximum potential energy is 100 J

B. maximum kinetic energy is 100 J

2 × 106N /m

https://dl.doubtnut.com/l/_SQBVypxmhtkP
https://dl.doubtnut.com/l/_X5fG06SuRtp3


C. maximum potential energy is 160 J

D. maximum potential energy is zero

Answer: B::C

Watch Video Solution

23. Three simple harmonic motions in the same direction

having the same amplitude and same period are

superposed. If each di�er in phase from the next by ,

then

A. the resultant amplitude is a

45∘

(1 + √2)

https://dl.doubtnut.com/l/_X5fG06SuRtp3
https://dl.doubtnut.com/l/_tuQj3ewoNyeX


B. the phase of the resultant motion relative to the

�rst is 

C. the energy associated with the resulting motion is

 times the energy associated with any

single motion.

D. the resulting motion is not simple harmonic

Answer: A::C

Watch Video Solution

tan− 1( )
1

2

(3 + 2√2)

24. If y, v and a represent displacement velocity and

acceleration at any instant for a particle executing SHM,

https://dl.doubtnut.com/l/_tuQj3ewoNyeX
https://dl.doubtnut.com/l/_tqKDqxkDGONN


which of the following statements are true?

A. v and y may have some direction

B. v and a may have same direction

C. a and y may have same direction

D. a and v may have opposite directions.

Answer: A::B::D

Watch Video Solution

25. The time period of a particle in simple harmonic

motion is T. Assume potential energy at mean position

to be zero. After a time of  it passes its mean position

,then at t=0 its,

T

6

https://dl.doubtnut.com/l/_tqKDqxkDGONN
https://dl.doubtnut.com/l/_zgiH2ODjCUtN


A. velocity will be one half its maximum velocity

B. displacement will be one half of its amplitude

C. Acceleration will be nearly  of its maximum

acceleration

D. kinetic energy = potential energy

Answer: A::C

Watch Video Solution

86∘

26. The �gure shows a graph between velocity and

displacement (from mean position) of a particle

https://dl.doubtnut.com/l/_zgiH2ODjCUtN
https://dl.doubtnut.com/l/_oPwGG3ES6rfF


performing :

A. the time period of the particle is 1.57s

B. the maximum acceleration will be 40 cm/

C. the velocity of particle is  cm/s when it is at a

distance 1 cm from the mean position.

D. minimum acceleration is 4cm/

Answer: A::B::C

Watch Video Solution

SHM

s2

2√21

s2

https://dl.doubtnut.com/l/_oPwGG3ES6rfF


27. Two blocks of masses 3 kg and 6kg rest on horizontal

smooth surface. The 3 kg block is attached to a spring

with a force constant  which is

compressed 2m from beyond the equilibrium position.

The 6 kg mass is at rest at 1m from mean position. 3kg

mass strikes the 6 kg mass and the two stick together. 

A. Veocity of the combined masses immediately after

the collision is .

k = 900Nm− 1

10ms− 1

https://dl.doubtnut.com/l/_oPwGG3ES6rfF
https://dl.doubtnut.com/l/_RtNLSmGw9CkX


B. velocity of the combined masses immediately after

the collision is 

C. amplitude of the resulting oscillation is m.

D. amplitude of the resulting oscillation is 1m.

Answer: A::C

Watch Video Solution

5ms− 1

√2

28. Two springs with negligible massess and force

constant of  and  are

attached to the block of mass m = 10kg as shown in the

�gure. Initially the block is at rest at the equilibrium

position the block is at rest at the equilibrium position

k1 = 200Nm− 1 k2 = 160Nm− 1

https://dl.doubtnut.com/l/_RtNLSmGw9CkX
https://dl.doubtnut.com/l/_k8783VXTHqRt


nor compressed. At time t=0, sharp impulse of 50 N-s is

given to the block. 

A. Period of oscillations for the mass m is  s

B. maximum velocity of the mass m during its

oscillations is 

C. Data are insu�cient to determine maximum

velocity

D. Amplitude of oscillation is 0.42 m

π

3

5ms−1

https://dl.doubtnut.com/l/_k8783VXTHqRt


Answer: A::B

Watch Video Solution

29. Initially spring is compressed by  and blocks are in

contact when system is released, then block starts

moving and after some time contact between blocks,

then 

A. Blocks will be separated at natural length of

spring.

x0

https://dl.doubtnut.com/l/_k8783VXTHqRt
https://dl.doubtnut.com/l/_THsjYhBpdeo8


B. After separation block A performs SHM os

amplitude 

C. After separation maximum velocity of block A is

D. After separation block A will perfom SHM of

amplitude 

Answer: A::B::C

Watch Video Solution

x0√
m1

m1 + m2

x0√
k

m1 + m2

x0

30. A block suspended from a spring is released when

the spring is unstretched. Then choose the correct

https://dl.doubtnut.com/l/_THsjYhBpdeo8
https://dl.doubtnut.com/l/_PanOblimLJRM


options. 

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


A. Block starts oscillating simple harmonically

B. Throughout the motion block is accelerated

C. Maximum acceleration of block is g

D. In the upward motion of block, spring is detached

from the block at its mean position, then block will

rise upto more height from where it was released.

Answer: A::C::D

Watch Video Solution

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


31. Two smooth tunnels are dug from one side of earth's

surface to the other side, one along a diameter are

dropped from one end of each of the tunnels. Both

particles oscillate simple harmonically along the tunnels.

Let  and  be the time period of particles along the

diameter and along the chord respectively. Then:

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

T1 T2

T1 = T2

T1 > T2

v1 = v2

v1 > v2

https://dl.doubtnut.com/l/_rVxyeucBHJW6


32. Total energy of a particle executing oscillating

motionis 3 joule and given by 

  

Where x is the displacement from origin at x=0 and v is

velocity of particle at x. Then choose the correct

statements)

A. Amplitude of osciallation is 1m

B. Maximum velocity of particles during oscillation is

3m/sec.

C. Amplitude of oscillation is 2m

E = x2 + 2x + v2 − 2v

https://dl.doubtnut.com/l/_rVxyeucBHJW6
https://dl.doubtnut.com/l/_2lmgQTnGc5ja


D. Maximum velocity of particle during oscillation is

 m/sec.

Answer: C::D

Watch Video Solution

(√5 + 1)

33. System shown in �g is in equilibrium and at rest. The

spring and string are massless now the string is cut. The

acceleration of mass 2m and m just after the string is

https://dl.doubtnut.com/l/_2lmgQTnGc5ja
https://dl.doubtnut.com/l/_sCUlGXQMtO5y


cut will be: 

A. s
1

6

https://dl.doubtnut.com/l/_sCUlGXQMtO5y


B. s

C. s

D. s

Answer: A::B

Watch Video Solution

1

2

1

3

2

3

34. In the �gure shown, a block A of mass m is rigidy

attached to a light spring of sti�ness k and suspended

from a �xed support. Another block B of same mass is

just placed on it and blocks are in equilibrium. Suddenly

the block B is removed. Choose the correct options (s)

https://dl.doubtnut.com/l/_sCUlGXQMtO5y
https://dl.doubtnut.com/l/_zLdo2e3F94kJ


afterward. 

A. Block A will start SHM

B. Amplitude of oscillation of the block A is 

C. Maximum speed acquired by the block A is 

D. 

)
mg

k

√
m

2k

https://dl.doubtnut.com/l/_zLdo2e3F94kJ


Answer: A::B::C

Watch Video Solution

35. Passage IX) For SHM to take place force acting on the

body should be proportional to -x or F = -kx. If A be the

amplitude then energy of oscillation is k   

Force acting on a block is . Here F is in

Newton and x the position of block on x-axis in meter

A. motion of the block is periodic but not simple

harmonic

B. Motion of the block is not periodic

1

2
A2

F = ( − 4x + 8)

https://dl.doubtnut.com/l/_zLdo2e3F94kJ
https://dl.doubtnut.com/l/_xFaVwhyuYmfw


C. motion of the block is simple harmonic about

origin, x=0

D. motion of the block is simple harmonic about

x=2m.

Answer: D

Watch Video Solution

36. Passage IX) For SHM to take place force acting on the

body should be proportional to -x or F = -kx. If A be the

amplitude then energy of oscillation is k   

Force acting on a block is F = ( − 4 x + 8 ) .

Here F is in Newton and x the position of block on x-axis

1

2
A2

https://dl.doubtnut.com/l/_xFaVwhyuYmfw
https://dl.doubtnut.com/l/_UYKi4hLOcqf2


in meter If energy of osciallation is 18 J, between what

points the block will oscillate?

A. between x=0 and x=4m

B. between x=-1m and x=5m

C. between x=-2m and x=6m

D. between x=1m and x=3m

Answer: B

Watch Video Solution

37. Passage X) A 2kg block hangs without vibrating at the

bottom end of a spring with a force constant of 400

N/m. The top end of the spring is attached to the ceiling

https://dl.doubtnut.com/l/_UYKi4hLOcqf2
https://dl.doubtnut.com/l/_brn4K85HZRBb


of an elevator car. The car is rising with an upward

acceleration of  when the acceleration suddenly

ceases at t=0 and the car moves upward with constant

speed. (g=10m/ )  

What is the angular frequency of oscillation of the block

after the acceleration ceases?

A. rad/s

B. 

C. rad/s

D. 

Answer: A

Watch Video Solution

5
m

s2

s2

(a)10√2

(b)20ra
d

s

(c)20√2

(d)32ra
d

s

https://dl.doubtnut.com/l/_brn4K85HZRBb


38. Passage X) A 2kg block hangs without vibrating at

the bottom end of a spring with a force constant of 400

N/m. The top end of the spring is attached to the ceiling

of an elevator car. The car is rising with an upward

acceleration of  when the acceleration suddenly

ceases at t=0 and the car moves upward with constant

speed. (g=10m/ )  

The amplitude of the oscillations is

A. (a)7.5 cm

B. (b)5 cm

C. (c)2.5 cm

D. (d)1 cm

5
m

s2

s2

https://dl.doubtnut.com/l/_LBCLMCe6apim


Answer: C

Watch Video Solution

39. A 2kg block hangs without vibrating at the bottom

end of a spring with a force constant of 400N/m. The

top end of the spring is attached to the ceiling of an

elevator car. The car is rising with an upward

acceleration of 5m/s2 when the acceleration suddenly

ceases at time t=0 and the car moves upward with

constant speed (g=10m/s2 The amplitude of the

oscillation is

Watch Video Solution

https://dl.doubtnut.com/l/_LBCLMCe6apim
https://dl.doubtnut.com/l/_tmTlOj4uKLaF
https://dl.doubtnut.com/l/_EMoUKfaA3ORY


40. Passage XI) The di�erential equation of a particle

undergoing SHM is given by +bx = 0. The particle

starts from the extreme position. 

The time period of osciallation is given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a
d2x

dt
2

2π

b

(2π)√b

(2π)√
b

a

(2π(√ )
a

b

https://dl.doubtnut.com/l/_EMoUKfaA3ORY


41. Passage XI) The di�erential equation of a particle

undergoing SHM is given by +bx = 0. The particle

starts from the extreme position. 

The ratio of the maximum acceleration to the maximum

velocity of the particle is

A. b/a

B. a/b

C. 

D. 

Answer: D

Watch Video Solution

a
d2x

dt
2

√
a

b

√
b

a

https://dl.doubtnut.com/l/_cVE1CMezDE4k


42. The equation of motion may be given by

A. t

B. 

C.  where 

D. None of the above.

Answer: B

Watch Video Solution

x = ± A sin(√ )
b

a

x = ± A cos(√ )t
b

a

x = ± A sin(√ t + θ)
b

a
θ =

π

2

43. Passage XII)_ A particle of mass m is constrained to

move along x-axis. A force F acts on the particle. F always

https://dl.doubtnut.com/l/_bfvfcVPCQceW
https://dl.doubtnut.com/l/_Zp0vvt11Cd7I


points toward the position labelled E. For example, when

the particle is to the left of E,Fpoints to the right. The

magnitude of F is consant except at point E where it is

zero. The systm is horizontal. F is the net force acting on

the particle. the particle is displaced a distance A

towards left from the equilibrium position E and

released from rest at t=0. 

What it is the time period of periodic motion of particle. 

A. 

B. 

C. 

4(√
2Am

F

2(√ )
2Am

F

(√ )
2Am

F

https://dl.doubtnut.com/l/_Zp0vvt11Cd7I


D. None of these

Answer: A

Watch Video Solution

44. Passage XII)_ A particle of mass m is constrained to

move along x-axis. A force F acts on the particle. F always

points toward the position labelled E. For example, when

the particle is to the left of E,Fpoints to the right. The

magnitude of F is consant except at point E where it is

zero. The systm is horizontal. F is the net force acting on

the particle. the particle is displaced a distance A

towards left from the equilibrium position E and

released from rest at t=0. 

https://dl.doubtnut.com/l/_Zp0vvt11Cd7I
https://dl.doubtnut.com/l/_0tNMTHwzoCOL


Velocity-time graph of the particle is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_0tNMTHwzoCOL


45. Passage XII)_ A particle of mass m is constrained to

move along x-axis. A force F acts on the particle. F always

points toward the position labelled E. For example, when

the particle is to the left of E,Fpoints to the right. The

magnitude of F is consant except at point E where it is

zero. The systm is horizontal. F is the net force acting on

the particle. the particle is displaced a distance A

towards left from the equilibrium position E and

released from rest at t=0. 

Find minimum time it will take to reach from x

to 0 

= −
A

2

https://dl.doubtnut.com/l/_0tNMTHwzoCOL
https://dl.doubtnut.com/l/_Tx6n47oqxwj4


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

√ (√2 − 1)
3

2
mA

F

√ (√2 − 1)
mA

F

2√ (√2 − 1)
mA

F

https://dl.doubtnut.com/l/_Tx6n47oqxwj4


46. Passage XIII) Mr. Anoop having mass 50 kg is

standing on a massless platform which oscillates up and

down (doing SHM) of frequency 0.5  and amplitude

0.4m. Platforms has a weighing machine �tted in it

(Which is also massless). On which Anoop is standing.

(Take  = 10 and g = 10 . Assume that at t=0

(Platform+Anoop) is at their highest point of oscillation.

[More than one option is correct] 

sec− 1

(π2) m/s2

https://dl.doubtnut.com/l/_P4cShtbPvEYf


  

Which of the following will be correct for reading of

weighting machine

A. Maximum reading of weighing machine will be 70

kg

https://dl.doubtnut.com/l/_P4cShtbPvEYf


B. maximum reading will be at mean position

C. maximum reading will be at lower extremem

position

D. Maximum reading will be at upper extreme

position.

Answer: A::C

Watch Video Solution

47. Passage XIII) Mr. Anoop having mass 50 kg is

standing on a massless platform which oscillates up and

down (doing SHM) of frequency 0.5  and amplitude

0.4m. Platforms has a weighing machine �tted in it

sec− 1

https://dl.doubtnut.com/l/_P4cShtbPvEYf
https://dl.doubtnut.com/l/_CKXziqnTvwQz


(Which is also massless). On which Anoop is standing.

(Take  = 10 and g = 10 . Assume that at t=0

(Platform+Anoop) is at their highest point of oscillation.

[More than one option is correct] 

  

(π2) m/s2

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


Which of the following will be correct for reading of

weighting machine

A. When reading is 55 kg, then compression will be

1.1m

B. When reading is 50 kg, then compression will be

1.0m

C. When reading is 50kg, then compression will be

1.1m

D. When reading is 55kg, then composition will be

1.0m

Answer: A::B

Watch Video Solution

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


48. Passage XIV) A uniform cylindrical block of mass 2M

and cross-sectional area A remains partially submerged

in a non viscous liquid of density , density of the

material of the cylinder is . The cylinder is connected

to lower end of the tank by means of a light spring of

spring constant K. The other end of the cylinder is

connected to anotehr block of mass M by means of a

light inextensible sting as shown in the �gure. The

pulleys shown are massless and frictionless and assume

that the cross-section of the cylinder is very small in

comparison to that of the tank. Under equilibrium

conditions, half of the cylinder is submerged. [given that

cylinder always remains partially immersed) 

ρ

3ρ

https://dl.doubtnut.com/l/_CKXziqnTvwQz
https://dl.doubtnut.com/l/_YOLi8SA2tCIZ


Under equilibrium conditions 

A. extensions of the spring is 

B. compression of the spring is 

C. compression of the spring is 

D. extension of the spring is 

Mg

3K

2Mg

3K

k
Mg

8

Mg

6k

https://dl.doubtnut.com/l/_YOLi8SA2tCIZ


Answer: B

Watch Video Solution

49. Passage XIV) A uniform cylindrical block of mass 2M

and cross-sectional area A remains partially submerged

in a non viscous liquid of density , density of the

material of the cylinder is . The cylinder is connected

to lower end of the tank by means of a light spring of

spring constant K. The other end of the cylinder is

connected to anotehr block of mass M by means of a

light inextensible sting as shown in the �gure. The

pulleys shown are massless and frictionless and assume

that the cross-section of the cylinder is very small in

ρ

3ρ

https://dl.doubtnut.com/l/_YOLi8SA2tCIZ
https://dl.doubtnut.com/l/_iqDM2WzitVit


comparison to that of the tank. Under equilibrium

conditions, half of the cylinder is submerged. [given that

cylinder always remains partially immersed) 

  

By what maximum distance cylinder will be pushed

downward into the liquid from equilibrium position so

that when it is set free then tension in the string will not

https://dl.doubtnut.com/l/_iqDM2WzitVit


vanish [Assume at equilibrium position system was at

rest]

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3Mg

K + Aρg

3Mg

2(K + Aρg)

8Mg

3(K + Aρg)

3Mg

2K + 3Aρg

50. Passage XIV) A uniform cylindrical block of mass 2M

and cross-sectional area A remains partially submerged

in a non viscous liquid of density , density of theρ

https://dl.doubtnut.com/l/_iqDM2WzitVit
https://dl.doubtnut.com/l/_h5ijLCFjWNvf


material of the cylinder is . The cylinder is connected

to lower end of the tank by means of a light spring of

spring constant K. The other end of the cylinder is

connected to anotehr block of mass M by means of a

light inextensible sting as shown in the �gure. The

pulleys shown are massless and frictionless and assume

that the cross-section of the cylinder is very small in

comparison to that of the tank. Under equilibrium

conditions, half of the cylinder is submerged. [given that

cylinder always remains partially immersed) 

3ρ

https://dl.doubtnut.com/l/_h5ijLCFjWNvf


  

If the cylinder is pushed down from equilibrium by a

distance which is half the distance as calculated in the

above question, determine time period of subsequent

motion.

A. `(2pisqrt((3M)/(2(K+Arhog)

B. (2π√
M

2K + Aρg

https://dl.doubtnut.com/l/_h5ijLCFjWNvf


Comprehension types

C. 

D. 

Answer: C

Watch Video Solution

2π√
3M

K + Aρg

2π√
2M

K + 3Aρg

1. Passage I) In simple harmonic motion force acting on a

particle is given as , total mechanical energy

of the particle is 10 J and amplitude of oscillations is 2m,

At time t=0 acceleration of the particle is . Mass

F = − 4x

−16
m

s2

https://dl.doubtnut.com/l/_h5ijLCFjWNvf
https://dl.doubtnut.com/l/_38p4SXafczD5


of the particle is 0.5 kg. 

Potential energy of the particle at mean position is

A. 10 J

B. 8 J

C. 6 J

D. 2 J

Answer: D

Watch Video Solution

2. Passage I) In simple harmonic motion force acting on

a particle is given as , total mechanical

energy of the particle is 10 J and amplitude of

F = − 4x

https://dl.doubtnut.com/l/_38p4SXafczD5
https://dl.doubtnut.com/l/_RY2Xd1ntihd8


oscillations is 2m, At time t=0 acceleration of the particle

is . Mass of the particle is 0.5 kg. 

Displacement time equation equation of the particle is

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

−16
m

s2

x = 2 sin 2t

x = 2 sin 4t

x = 2 cos 2t

3. Passage I) In simple harmonic motion force acting on

a particle is given as , total mechanicalF = − 4x

https://dl.doubtnut.com/l/_RY2Xd1ntihd8
https://dl.doubtnut.com/l/_jH4CkaaXqcwJ


energy of the particle is 10 J and amplitude of

oscillations is 2m, At time t=0 acceleration of the particle

is . Mass of the particle is 0.5 kg. 

At x=+1m, potential energy and kinetic energy of the

particle are

A. 2 J and 8 J

B. 8 J and 2 J

C. 6 J and 4 J

D. 4 J and 6 J

Answer: D

Watch Video Solution

−16
m

s2

https://dl.doubtnut.com/l/_jH4CkaaXqcwJ


4. Passage II) Two identicla blocks P and Q have masses

m each. They are attached to two identical springs

initially unstretched. Now the left spring (along with P)

is compressed by  and the right spring (along with Q)

is compressed by A. Both the blocks are released

simultaneously. They collide perfectly inelastically.

Initially time period of both blocks was T. 

  

The time period of oscillation of combined mass is

A. 

B. 

A

2

T

√2

√T

https://dl.doubtnut.com/l/_BhkprqZZbA8c


C. T

D. 

Answer: C

Watch Video Solution

T

2

5. Passage II) Two identicla blocks P and Q have masses

m each. They are attached to two identical springs

initially unstretched. Now the left spring (along with P)

is compressed by  and the right spring (along with Q)

is compressed by A. Both the blocks are released

simultaneously. They collide perfectly inelastically.

Initially time period of both blocks was T. 

A

2

https://dl.doubtnut.com/l/_BhkprqZZbA8c
https://dl.doubtnut.com/l/_PF76ji33UUEY


  

The amplitude of combined mass is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A

4

A

2

2A

3

3A

4

https://dl.doubtnut.com/l/_PF76ji33UUEY


6. Passage II) Two identicla blocks P and Q have masses

m each. They are attached to two identical springs

initially unstretched. Now the left spring (along with P)

is compressed by  and the right spring (along with Q)

is compressed by A. Both the blocks are released

simultaneously. They collide perfectly inelastically.

Initially time period of both blocks was T. 

  

What is energy of osciallation of the combined mass?

A. 

B. 

A

2

kA21
2

kA21

4

https://dl.doubtnut.com/l/_cJqIRYEALy2T


C. 

D. 

Answer: D

Watch Video Solution

kA21

8

( )kA21

16

7. Passage III A block of mass m =1/2 kg is attached with

two springs each of force contant k=10N/m as shown.

The block is oscillating vertically up and down with

amplitude A=25cm. When the block is at its mean

position one of the spring breaks without changing

momentum of block. 

https://dl.doubtnut.com/l/_cJqIRYEALy2T
https://dl.doubtnut.com/l/_ZS4WjcZsm5OA


  

What is the new amplitude of osciallation of the block.

A. 10.6cm

B. 43.3 cm

https://dl.doubtnut.com/l/_ZS4WjcZsm5OA


C. 25 cm

D. 62.2 cm

Answer: B

Watch Video Solution

8. Passage III A block of mass m =1/2 kg is attached with

two springs each of force contant k=10N/m as shown.

The block is oscillating vertically up and down with

amplitude A=25cm. When the block is at its mean

position one of the spring breaks without changing

momentum of block. 

https://dl.doubtnut.com/l/_ZS4WjcZsm5OA
https://dl.doubtnut.com/l/_rCiG11Z2Dg3u


  

If instead of breaking one spring m/2 mass would have

fallen from the block, then what will be the new

amplitude?

https://dl.doubtnut.com/l/_rCiG11Z2Dg3u


A. 21.6cm

B. 26.2 cm

C. 15.8 cm

D. 16.9 cm

Answer: A

Watch Video Solution

9. Passage IV) Angular frequency in SHM is given by

. Maximum acceleration in SHM is  A and

maximum value of friction between two bodies in

contact is , where N is the normal reaction between

the bodies. 

ω = √
k

m
ω2

μN

https://dl.doubtnut.com/l/_rCiG11Z2Dg3u
https://dl.doubtnut.com/l/_Rh2KrmaOKCCM


  

In the �gure shown, what can be the maximum

amplitude of the system so that there is no slipping

between any of hte blocks?

A. m

B. m

C. m

D. m

Answer: C

Watch Video Solution

2

7

3

4

4
9

10

3

https://dl.doubtnut.com/l/_Rh2KrmaOKCCM


10. Angular frequnecy in SHM is given by ,

Maximum acceleration in  is  and maximum

value of frication between two bodies in contact is ,

where ?N is the normal reaction between the bodies. 

Now the value of k, the force constant is increased then

the maximum amplitude calculated in above question

will :-

A. remain same

B. increase

C. decrease

D. data is insu�cient

Answer: C

ω = √
k

m

SHM ω2A

μN

https://dl.doubtnut.com/l/_Tt9HvOhwzzYJ


Watch Video Solution

11. Passage V) In SHM displacement, velocity and

acceleration all oscillate simple harmonically with same

angular frequency . Phase di�erence between any two

is  except that between displacement and acceleration

which is .  

v-t graph of a particle is SHM is as shown in �gure

ω

π

2

π

https://dl.doubtnut.com/l/_Tt9HvOhwzzYJ
https://dl.doubtnut.com/l/_5rszZ3TF8u9p


Choose the wrong option. 

A. At A particle is at extreme position

B. At B acceleration of particle is zero

C. At C acceleration of particle is maximum and in

negative direction.

D. None of the above.

Answer: D

https://dl.doubtnut.com/l/_5rszZ3TF8u9p


Watch Video Solution

12. Passage V) In SHM displacement, velocity and

acceleration all oscillate simple harmonically with same

angular frequency . Phase di�erence between any two

is  except that between displacement and acceleration

which is .  

Displacement -time equation of a particle is given as

, then:

A. the motion of the particle is not simple harmonic

B. at t=0, acceleration of particles is negative

C. at t-0, velocity of particle is negative

D. None of the above.

ω

π

2

π

x = A sin(ωt + ) − A cos(ωt + )
π

6

π

6

https://dl.doubtnut.com/l/_5rszZ3TF8u9p
https://dl.doubtnut.com/l/_Ut7XcQzxkhVc


Answer: D

Watch Video Solution

13. Passage VI Two particles collide when they are at

same position at same time. 

Displacement time equation of two particles moving

along x-axis are   

and   

Here,   

The two particles will collide after time t=...................s.

A. 1

B. 2

x1 = (8 + 3 sinωt)m

x2 = (4 cos ωt)m

ω = πra
d

s

https://dl.doubtnut.com/l/_Ut7XcQzxkhVc
https://dl.doubtnut.com/l/_hAAqOzbZeK0D


C. 4

D. None of the above.

Answer: D

Watch Video Solution

14. Passage VI Two particles collide when they are at

same position at same time. 

Displacement time equation of two particles moving

along x-axis are   

and   

Here,   

The two particles will collide after time t=...................s.

x1 = (8 + 3 sinωt)m

x2 = (4 cos ωt)m

ω = πra
d

s

https://dl.doubtnut.com/l/_hAAqOzbZeK0D
https://dl.doubtnut.com/l/_4LKGSDOsa40R


A. 1

B. 2

C. 3

D. All of these

Answer: B

Watch Video Solution

15. Passage VII There is a spring block system in a lift

moving upwards with acceleration   a =
g

2

https://dl.doubtnut.com/l/_4LKGSDOsa40R
https://dl.doubtnut.com/l/_y18DTyTSZbc2


  

In mean position (of block's oscillations) spring is

A. Compressed by 

B. elongated by 

C. Elongated by 

D. elongated by 

Answer: D

mg

2k

mg

k

mg

2k

3mg

2k

https://dl.doubtnut.com/l/_y18DTyTSZbc2


Watch Video Solution

16. Passage VII There is a spring block system in a lift

moving upwards with acceleration   

  

If maximum extension in the spring is , then

maximum upward accleration  and maximum

downward acceleration  of the block are

a =
g

2

5mg

2k

(a1)

(a2

https://dl.doubtnut.com/l/_y18DTyTSZbc2
https://dl.doubtnut.com/l/_Be5J6siTmwFV


A. =(3g)/2`

B. 

C. both are correct

D. both are wrong

Answer: C

Watch Video Solution

a1

a2 =
g

2

17. Passage VIII A disc of mass m and radius R is attached

with a spring of force contant k at its center as shown in

�gure. At x-0, spring is unstretched. The disc is moved to

x=A and then released. There is no slipping between disc

and ground. Let f be the force of friction on the disc

https://dl.doubtnut.com/l/_Be5J6siTmwFV
https://dl.doubtnut.com/l/_yz5qZ4gmkbgk


from the ground. 

  

f versus t (time) graph will be as

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_yz5qZ4gmkbgk


Answer: C

Watch Video Solution

18. In the problem if k = 10 N/m, m=2kg, R=1m and A=2m.

Find linear speed of the disc at mean position. 

A. m/s

B. m/s

C. m/s

D. m/s

√
40

3

√20

√
10

3

√
50

3

https://dl.doubtnut.com/l/_yz5qZ4gmkbgk
https://dl.doubtnut.com/l/_OoOpGDZ6MPuf


Matrix matching type questions

Answer: A

Watch Video Solution

1. In SHM, match the following. 

Watch Video Solution

https://dl.doubtnut.com/l/_OoOpGDZ6MPuf
https://dl.doubtnut.com/l/_NR1my0fEJD0I


2. In the equation  match the

following for x= .  

Watch Video Solution

y = A sin(ωt + )
π

4
A

2

3. In spring-block system match the following 

https://dl.doubtnut.com/l/_HiVWgX2VRGzo
https://dl.doubtnut.com/l/_GsknK4Q4Iaym


Watch Video Solution

4. In , match the

following. 

Watch Video Solution

y = Asinωt + Asin(ωt = )
2π

3

https://dl.doubtnut.com/l/_GsknK4Q4Iaym
https://dl.doubtnut.com/l/_Fq8pFKaWVkYD


5. In SHM match the following 

Watch Video Solution

6. Velocity-time graph of a particle in SHM is as shown in

�gure. Match the following 

https://dl.doubtnut.com/l/_oMbXPkHPpZ2o
https://dl.doubtnut.com/l/_6NZAYQKhWyru


Watch Video Solution

7. A uniform rod of length l is suspended from a point P.

and the rod is made to undergo small oxcillations.

https://dl.doubtnut.com/l/_6NZAYQKhWyru
https://dl.doubtnut.com/l/_omxHMXhbFkm6


Match the following 

Watch Video Solution

8. In the two block spring system, force constant of

spring is k = 6N/m. Spring is stretched by 12 cm and then

https://dl.doubtnut.com/l/_omxHMXhbFkm6
https://dl.doubtnut.com/l/_bJulI3p20waB


left. Match the following. 

Watch Video Solution

9. In case of second's pendulum, match the following

(consider shape of earth also) 

h id l i

https://dl.doubtnut.com/l/_bJulI3p20waB
https://dl.doubtnut.com/l/_ZUk3PWfVJ9KV


Watch Video Solution

10. F-x and x-t graph of a principle in SHM are as shown

in �gure. Match the following. 

Watch Video Solution

11. x-t equation of a particle in SHM is given as x=

 in SI units. Potential energy at mean1.0 sin(12πt)

https://dl.doubtnut.com/l/_ZUk3PWfVJ9KV
https://dl.doubtnut.com/l/_u3xEz626g0bp
https://dl.doubtnut.com/l/_LKfUOX5FnmTW


position is zero. Mass of particle is  kg. Match the

following table (SI units). 

Watch Video Solution

1

4

12. In a spring-block system, match the following: 

Watch Video Solution

https://dl.doubtnut.com/l/_LKfUOX5FnmTW
https://dl.doubtnut.com/l/_VYNKWnHUqJIn


13. A simple harmonic oscillator consists of a block

attached to a spring with k=200N/m. The block slides on

a frictionless horizontal surface, with equilibrium point

x=0. A graph of the block velocity v as a function of time

t is shown. Correct match the required information in

the left column with the values given in table. 

W t h Vid S l ti

https://dl.doubtnut.com/l/_VYNKWnHUqJIn
https://dl.doubtnut.com/l/_ydNLg8JW13ni


Integer type questions

Watch Video Solution

1. Two particles are in SHM with the same amplitude and

frequency along the same line and about the same

point. If the maximum separation between them is 

times their amplitude, the phase di�erence between

them is . Find value of n

Watch Video Solution

√3

2π

n

2. A particle executes SHM with a frequency of 25 vib/s

and has an amplitude of 0.02m. The speed of the particle

https://dl.doubtnut.com/l/_ydNLg8JW13ni
https://dl.doubtnut.com/l/_Wc9XR76GYMWb
https://dl.doubtnut.com/l/_ahax6bGeHeFA


0.30 seconds after it is in the equilibrium position is (n

)m/s. Find value of n

Watch Video Solution

π

3. A block of mass M=1 kg resting on a smooth horizontal

surface is connected to a horizontal light spring of

spring constant k=6N/m whose other end is �xed to a

verticall wall. Another block of mass m=0.5 kg is placed

over the block M. If the coe�cient of friction between

the two blocks =0.4, �nd the maximum kinetic energy

(in J) that the system can have for simple hormonic

oscillation under the action of the spring.

Watch Video Solution

μ

https://dl.doubtnut.com/l/_ahax6bGeHeFA
https://dl.doubtnut.com/l/_3q9MVyhB8Rrx


4. Force constant of a weightless spring is 16 N/m. A

body of mass 1.0 kg suspended from it is pulled down

through 5 cm from its mean position and the released.

The maximum kinetic energy of the system

(spring+body) will be (0.0x) J. Find value of x.

Watch Video Solution

5. A solid cube �oats in water half immersed and has

small vertical oscillations of time period  s . Its mass

(in kg) is (take , )

Watch Video Solution

π

5

g = 10ms− 2

https://dl.doubtnut.com/l/_78HBmE4OYLfm
https://dl.doubtnut.com/l/_ZL4DFXPFCfjg
https://dl.doubtnut.com/l/_BBhVotfcS4nq


6. A particle under the action of one SHM has a period of

3 s and under the e�ect of another it has a period 4s. Its

time period under the combined action of both the

SHM's in the same direction is (0.4x)second. Find value

of x?

Watch Video Solution

7. A cubical block of mass M vibrates horizontally with

amplitude of 4.0 cm and a frequency of 2.0 Hz. A small

block of mass is placed on the bigger block. In order that

the smaller block does not side on the bigger block, the

minimum value of the coe�cient of static friction

between the two blocks is (0.16x). Find the valule of

x(Take =10 and g=10m/ )π2 s2

https://dl.doubtnut.com/l/_BBhVotfcS4nq
https://dl.doubtnut.com/l/_DF54Wqt8o4BI


Watch Video Solution

8. A spring has a natural length of 50 cm and a force

constant of  N . A body of mass 10 kg is

suspended from it and the spring is stretched. If the

body is pulled down to a length of 58 cm and released, it

executes simple harmonic motion. The net force on the

body when it is at its lowermost position of its

oscillation is (10x) newton. Find value of x. (Take g=10m/

)

Watch Video Solution

2.0 × 103 m− 1

s2

https://dl.doubtnut.com/l/_DF54Wqt8o4BI
https://dl.doubtnut.com/l/_R5AJjrDWmgUU


9. A horizontal platform with an object placed on it is

executing SHM in the vertical direction. The amplitude of

oscillation is m. The least period of these

oscillations, so that the object is not detached from the

platform is  second. Find value of x. Take g=10m/

Watch Video Solution

4 × 10− 3

π

5x
s2

10. A particle of mass = 2kg moves in simple harmonic

motion and its potential energy U varies with position x

as shown. The period of oscillation of the particle is 
nπ

5

https://dl.doubtnut.com/l/_E7iBSJeuKZBe
https://dl.doubtnut.com/l/_d3ETGjWWtVOy


second. Find value of n. 

Watch Video Solution

11. A particle performs SHM with a period T and

amplitude a. The mean velocity of the particle over the

time interval during which it travels a distance  from

the extreme position is . Find the value of x.

a

2
xa

2T

https://dl.doubtnut.com/l/_d3ETGjWWtVOy
https://dl.doubtnut.com/l/_SEhPZo3luQEn


Watch Video Solution

12. Two springs of spring constant  each are

attached to the end of a uniform rod of mass m and

length m which is hinged in vertical plane as

shown in �gure. As the rod is rotated slightly about the

hinge, it undergoes SHM with angular frequency . Find

mg

l

l =
5

3

ω

https://dl.doubtnut.com/l/_SEhPZo3luQEn
https://dl.doubtnut.com/l/_Lm682Xj7xyFM


 in rad/s.) Take g .  

Watch Video Solution

ω = 10
m

s2

13. A block of mass m is connected with two ideal pullies

and a massless spring of spring constant K as shown in

�gure. The block is slightly displaced from its equilibrium

https://dl.doubtnut.com/l/_Lm682Xj7xyFM
https://dl.doubtnut.com/l/_TZJBF0t1o18g


position. If the time period of oscillation is .

Then �nd the value of . 

μπ√
m

K

μ

https://dl.doubtnut.com/l/_TZJBF0t1o18g


Watch Video Solution

https://dl.doubtnut.com/l/_TZJBF0t1o18g


14. A ring of mass m and radius r rolls without slipping

on a �xed hemispherical surface of radius R as shown.

The time period of small oscillations of ring is

 then �nd the value of n.  

Watch Video Solution

2π√
n(R − r)

3g

https://dl.doubtnut.com/l/_TZJBF0t1o18g
https://dl.doubtnut.com/l/_1f1RdFpDa6HA


Example

1. A nurse in a hospital , noted for a patient that heart

was beating 75 times a minutes. Find its frequency and

time period.

Watch Video Solution

2. Two points are located at a distance of  and 

from the source of oscillation. The period of oscillation

is s and the velocity of the wave is . What is

the phase di�erence between the oscillation of two

points?

Watch Video Solution

10m 15m

0.05 300m/s

https://dl.doubtnut.com/l/_OQZ8zLv6OxX3
https://dl.doubtnut.com/l/_jIKJLyQUlxmV


3. An object performs SHM of amplitude 5 cm and time

period 4 s. If timing is started when the object is at the

centre of the oscillation i.e., x=0 then calculate. 

(i) Frequency of oscillation. 

(ii) The displacement at 0.5 S.

Watch Video Solution

4. A particle executes SHM from extreme position and

covers a distance equal to half to its amplitude in 1 s.

�nd out it's Time Period.

Watch Video Solution

https://dl.doubtnut.com/l/_jIKJLyQUlxmV
https://dl.doubtnut.com/l/_I0rWd9m5M1TU
https://dl.doubtnut.com/l/_9WuIj7dXj4Su


5. The shortest distance travelled by a particle executing

SHM from mean position in 2 s is equal to  times

its amplitude. Determine its time period.

Watch Video Solution

(√3/2)

6. Find the equation fo simple harmonic motion of a

particle whose amplitude is 0.04 and whose frequency is

50 Hz . The initial phase is .

Watch Video Solution

π/3

7. A harmonic oscillation is represented by y=0.34 cos

(3000t+0.74), where y and t are in mm and s respectively.

https://dl.doubtnut.com/l/_EGLtO09uSkTp
https://dl.doubtnut.com/l/_voxivWgQvGEx
https://dl.doubtnut.com/l/_v0NDKOJPjHpi


Deduce (i) and amplitude (ii) the frequency and angular

frequency (iii) the period and (iv) the intial phase.

Watch Video Solution

8. A particle executes SHM with a time period of 4 s .

Find the time taken by the particle to go from its mean

position to half of its amplitude . Assume motion of

particle to start from mean position.

Watch Video Solution

9. The particle is executing SHM on a line 4 cm long. If its

velocity at mean position is 12 m/s , then determine its

https://dl.doubtnut.com/l/_v0NDKOJPjHpi
https://dl.doubtnut.com/l/_kZ7bPpdUyyoU
https://dl.doubtnut.com/l/_uh00PFM51lRo


frequency.

Watch Video Solution

10. If a SHM is represented by the equation

 in Si units, then determine its

amplitude, time period and maximum uelocity  ?

Watch Video Solution

x = 10 sin(πt + )
π

6

υmax

11. Amplitude of a harmonic oscillator is A, when velocity

of particle is half of maximum velocity, then determine

position of particle.

Watch Video Solution

https://dl.doubtnut.com/l/_uh00PFM51lRo
https://dl.doubtnut.com/l/_lv3lInTNGoTB
https://dl.doubtnut.com/l/_iIe11DRQPIDA


12. A particle executes SHM with a time period of 2s and

amplitude 10 cm . Find its (i) Displacement (ii) Velocity

(iii) Acceleration after 1/6 s, Starting from mean position.

Watch Video Solution

13. A body oscillates with SHM, accroding to the

equation,   

At , calculate the  diplacement  speed and

 acceleration of the body.

Watch Video Solution

x = (5.0m)cos[(2πrads− 1)t + π/4]

t = 1.5s (a) (b)

(c)

https://dl.doubtnut.com/l/_iIe11DRQPIDA
https://dl.doubtnut.com/l/_SI2fA1Gk5wAA
https://dl.doubtnut.com/l/_w1VhfcImA2ID


14. A particle executes simple harmotic motion about

the point . At time , it has displacement 

 and zero velocity. If the frequency of motion is 

, �nd (a) the period, (b) angular frequency, ( c)

the amplitude, (d) maximum speed, (e) the displacement

from the mean position at and (f) the velocity at 

.

Watch Video Solution

x = 0 t = 0

x = 2cm

0.25s− 1

t = 1s

t = 1s

15. Two particles move parallel to x - axis about the

origin with the same amplitude and frequency. At a

certain instant they are found at distance  from the

origin on opposite sides but their velocities are found to

A

3

https://dl.doubtnut.com/l/_AlyR3NtoVVeJ
https://dl.doubtnut.com/l/_N2EBIOJvgJ99


be in the same direction. What is the phase di�erence

between the two ?

Watch Video Solution

16. A particle of mass 2 kg executing SHM has amplitude

10 cm and time period is 1 s.Find (i) the angular

frequency (ii) the maximum speed (ii) the maximum

acceleration (iv) the maximum restoring force (v) the

speed when the displacement from the mean position is

8 cm (vi) the speed after  s the particle was at the

extreme position (vii) the time taken by the particle to

go directly from its mean position to half the amplitude

(viii) the time taken by the particle to go directly from its

exterme position to half the amplitude.

1

12

https://dl.doubtnut.com/l/_N2EBIOJvgJ99
https://dl.doubtnut.com/l/_HYTcnpydeSVh


Watch Video Solution

17.  and  are major components of

Watch Video Solution

F1 F0

18. The potential energy of a particle executing S.H.M. is

2.5 J, when its displacement is half of amplitude. The

total energy of the particle will be

Watch Video Solution

https://dl.doubtnut.com/l/_HYTcnpydeSVh
https://dl.doubtnut.com/l/_kAKtz0DxQ8Bj
https://dl.doubtnut.com/l/_Fev59a5KYaTr


19. A harmonic oscillation of force constant

 and amplitude 0.01 m has total energy

240 J. What is maximum kinetic energy and minimum

potential energy?

Watch Video Solution

4 × 106Nm− 1

20. A linear harmonic oscillator has a total mechanical

energy of . Potential energy of it at mean position

is . Find 

(i) the maximum kinetic energy, 

(ii)the minimum potential energy, 

(iii) the potential energy at extreme positions.

Watch Video Solution

200J

50J

https://dl.doubtnut.com/l/_CuOsME66XtPF
https://dl.doubtnut.com/l/_ROfJE6oCuMQJ


21. A particle excutes SHM, at what value of displacement

are the kinetic and potential energies equal?

Watch Video Solution

22. A particle starts oscillating simple harmonically from

its equilibrium position then, the ratio of kinetic energy

and potential energy of the particle at the time  is:

Watch Video Solution

T /12

(T = time period)

https://dl.doubtnut.com/l/_ROfJE6oCuMQJ
https://dl.doubtnut.com/l/_lGvENApmj2bO
https://dl.doubtnut.com/l/_daBUcYxvtlG8


23. A particle of mass 0.2 kg is excuting SHM of

amplitude 0.2 m. When it passes through the mean

position its kinetic energy is  . Obtain the

equation of motion of this particle if the initial phase of

oscillation is .

Watch Video Solution

64 × 10− 3J

π/4

24. A particle executes SHM with amplitude A and time

period T. When the displacement from the equilibrium

position is half the amplitude , what fractions of the

total energy are kinetic and potential energy?

Watch Video Solution

https://dl.doubtnut.com/l/_3J1JOH8GFqb8
https://dl.doubtnut.com/l/_BWvsg6Iw8Evg


25. The potential energy of a particle oscillating along x-

axis is given as 

 

Here,  is in joules and  in meters. Total mechanical

energy of the particle is .  

(a) State whether the motion of the particle is simple

harmonic or not. 

(b) Find the mean position. 

(c) Find the maximum kinetic energy of the particle.

Watch Video Solution

U = 20 + (x − 2)2

U x

36J

26. A block whose mass is 2 kg is fastened on a spring

whose spring constant is 100  . It is pulled to aNm− 1

https://dl.doubtnut.com/l/_C130IzZbzoWu
https://dl.doubtnut.com/l/_TOdtSP5YkKGR


distance of 0.1 m from over a frictionless surface and is

released at t=0. Calculate the kinetic eneryg of the block

when it is 0.05 m away from its mean position.

Watch Video Solution

27. 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

Watch Video Solution

22m

( cm)

:

https://dl.doubtnut.com/l/_TOdtSP5YkKGR
https://dl.doubtnut.com/l/_T68BNv1glagG


28. The bob of simple pendulum executes SHM in water

with a period T, while the period of oscillation of the bob

is  in air. Neglecting frictional force of water and given

that the density of the bob is  , �nd the

ration between T and .

Watch Video Solution

T0

kgm− 34000
3

T0

29. The length of a simple pendulum is 16 cm . It is

suspended by the roof of a lift which is moving upwards

with an accleration of  . Find the time period of

pendulum.

Watch Video Solution

6.2ms− 2

https://dl.doubtnut.com/l/_Que3hoH3F5sJ
https://dl.doubtnut.com/l/_rXG7rhWgW5Pz


30. A simple pendulum consists of a small sphere of

mass  suspended by a thread of length . the sphere

carries a positive charge . The pendulum is placed in a

uniform electric �eld of strength  directed vertically

upwards. With what period will pendulum oscillate if the

electrostatic force acting on the sphere is less than the

gravitational force ?

Watch Video Solution

m l

q

E

31. A simple pendulum of length  is suspended from the

celing of a cart which is sliding without friction on as

inclined plane of inclination theta . What will be the time

period of the pendulum?

l

https://dl.doubtnut.com/l/_8Obr2zcZMvBt
https://dl.doubtnut.com/l/_xqDrcJU8BlYN


Watch Video Solution

32. Determine the period of small oscillations of a

mathematical pendulum, that is a ball suspended by a

thread  in length, if it is located in a liquid

whose density is  times less than that of the ball.

The resistance of the liquid is to be neglected.

Watch Video Solution

l = 20cm

η = 3.0

33. A bob of simple pendulum is suspended by a metallic

wire. If  is the coe�cient of linear expansion and  is t

he change in temperature then prove that percentage

change in time period is .

α dθ

50αdθ

https://dl.doubtnut.com/l/_xqDrcJU8BlYN
https://dl.doubtnut.com/l/_dZZpcrkZpdC3
https://dl.doubtnut.com/l/_tSEQo4Il6vjR


Watch Video Solution

34. A block with a mass of  is suspended from an

ideal spring having negligible mass and stretches the

spring by . 

(a) What is the force constant of the spring? 

(b) What is the period of oscillation of the block if it is

pulled down and released ?

Watch Video Solution

3.00kg

0.2m

35. Two rigid bodies A and B of masses 1 kg and 2 kg

respectively are rigidly connected to a spring of force

constant 400  . The body B rests on a horizontalNm− 1

https://dl.doubtnut.com/l/_tSEQo4Il6vjR
https://dl.doubtnut.com/l/_SJhzOTqhWpu8
https://dl.doubtnut.com/l/_9TlmaWPv35bN


table. From the rest position , the body A is compressed

by 2 cm and then released . Deduce (i) teh frequency of

oscillation, (ii) total oscillation energy, (iii) the amplitude

of the harmonic vibration of the reaction of the table on

body B. 

Watch Video Solution

https://dl.doubtnut.com/l/_9TlmaWPv35bN


36. A block with mass  attached to a horizontal spring

with force constant  is moving with simple harmonic

motion having amplitude . At the instant when the

block passes through its equilibrium position a lump of

putty with mass  is dropped vertically on the block

from a very small height and sticks to it. 

(a) Find the new amplitude and period. 

(b) Repeat part (a) for the case in which the putty is

dropped on the block when it is at one end of its path.

Watch Video Solution

M

k

A1

m

37. In the following arrangements, bock is slightly

displaced vertically down from its equilibrium position

https://dl.doubtnut.com/l/_EPLCRv599uiZ
https://dl.doubtnut.com/l/_XSmU3FbTJDbL


and released. Find time period of vertical oscillations.

The pulley is light. 

Watch Video Solution

38. A block of mass  suspended from a spring

oscillates with time period . If spring is cut in to two

equal parts and same mass  is suspended from one

part, new period os oscillation is

M

T

M

https://dl.doubtnut.com/l/_XSmU3FbTJDbL
https://dl.doubtnut.com/l/_KiApQWrZilve


Watch Video Solution

39. A 2.5 kg collar attached to a spring of foce constant

1000  slides without friction on a horizontal rod.

The collar is displaced from its equilibrium position by

5.0 cm and released. Calculate (i) the period of

oscillation (ii) the maximum speed of the collar and (iii)

the maximum acceleration of the collar.

Watch Video Solution

Nm− 1

40. A spring mass system is hanging from the celling of

an elevator in equilibrium. The elevator suddenly starts

accelerating upwards with acceleration a. Find 

https://dl.doubtnut.com/l/_KiApQWrZilve
https://dl.doubtnut.com/l/_kTq7ZznsSa8K
https://dl.doubtnut.com/l/_YRVcMeO3ANe5


  

(a) the frequency and 

(b) the amplitude of the resulting SHM.

Watch Video Solution

41. A body of mass m attached to a spring which is

oscillating with time period 4 s. If the mass of the body

https://dl.doubtnut.com/l/_YRVcMeO3ANe5
https://dl.doubtnut.com/l/_mN93wYJpDW8v


is increased by 4 kg, its time period increases by 2 s.

Determine value of initial mass m.

Watch Video Solution

42. 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/_mN93wYJpDW8v
https://dl.doubtnut.com/l/_d1vCYcQvjl09


Watch Video Solution

43. Two springs have force constants

. On which spring is more work

done, if (i) they are stretched by the same force and (ii)

they are stretched by the same amount ?

Watch Video Solution

k1  and k2(k1 > k2)

44. Two masses  are suspended together by

a massless spring of constant k. When the masses are in

equilibrium,  is removed without disturbing the

system. Then the angular frequency of oscillation of 

is

m1 and m2

m1

m2

https://dl.doubtnut.com/l/_d1vCYcQvjl09
https://dl.doubtnut.com/l/_55G3SaAU3giQ
https://dl.doubtnut.com/l/_JAwdyMK2h62a


Watch Video Solution

45. Periodic time of oscillation  is obtained when a

mass is suspended from a spring and if another spring is

used with same mass then periodic time of oscillation is

 . Now if this mass is suspended from series

combination of above springs then calculated the time

period.

Watch Video Solution

T1

T2

46. An uniform disc is rotating at a constant speed in a

vertical plane about a �xed horizontal axis passing

through the centre of the disc. A piece of the disc from

https://dl.doubtnut.com/l/_JAwdyMK2h62a
https://dl.doubtnut.com/l/_3eDyg9dschOw
https://dl.doubtnut.com/l/_TyRs0YM38PEB


its rim detaches itself from the disc at the instant when

it is at horizontal level with the centre of the disc and

moving upwards, then about the �xed axis. 

STATEMENT-1 : Angular speed of the disc about the aixs

of rotation will increase. 

and 

STATEMENT-2 : Moment of inertia of the disc is

decreased about the axis of rotation.

Watch Video Solution

47. Find the period of small oscillations of a uniform rod

with length l , pivoted at one end.

Watch Video Solution

https://dl.doubtnut.com/l/_TyRs0YM38PEB
https://dl.doubtnut.com/l/_DCts6miO68AD


48. A ring of radius  is suspended from a point on its

circumference. Determine its angular frequency of small

oscillations. 

Watch Video Solution

r

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


49. If the earth were a homegeneous sphere and a

straight hole was bored in it through its centre, so when

a body is dropped in the hole, it will excutes SHM.

Determine the time period of its oscillation . Radius of

the earth is  m and 

Watch Video Solution

6.4 × 106 g = 9.8ms− 2

50. A liquid of mss m is set into oscillations in a U-tube

of cross section A. Its time period recorded is T, where

 , here l is the length of liquid column. If

the liquid of same mass is set into oscillations in U-tube

of cross-section A/16 then determine time period of

oscillation.

T = 2π√l/2g

https://dl.doubtnut.com/l/_hhqfc4Qb3ieX
https://dl.doubtnut.com/l/_GBkKutFeTl94


Watch Video Solution

51. A small block oscillates back and forth on as smooth

concave surface of radius R in �gure. Find the time

period of small oscillation. 

Watch Video Solution

52. The amplitude of a damped oscillator becomes half

in one minutes. The amplitude after 3 minutes will be 1/x

times of the original . Determine the value of x.

Watch Video Solution

https://dl.doubtnut.com/l/_GBkKutFeTl94
https://dl.doubtnut.com/l/_ijQAQXB1ln9M
https://dl.doubtnut.com/l/_0LIl7hW5PPht


Check point 11.1

53. Find the displacement equation of the simple

harmonic motion obtained by conbining the motions. 

  

and 

Watch Video Solution

x1 = 2sin ωt, x2 = 4sin (ωt + )
π

6

x3 = 6sin(ωt + )
π

3

1. For a particle executing simple harmonic motion,

which of the following statements is not correct

A. vertical oscillations of a spring

B. motion of simple pendulum

https://dl.doubtnut.com/l/_71hERDtVzdq2
https://dl.doubtnut.com/l/_0TSS0eUv19Fh


C. The motion of planets around the sun is periodic

but not simple harmonic motion.

D. vertical oscillation of a wooden plank �oating in a

liquid

Answer: C

Watch Video Solution

2. Select wrong statement about simple harmonic

motion

A. The body is uniformly accelerated

https://dl.doubtnut.com/l/_0TSS0eUv19Fh
https://dl.doubtnut.com/l/_DnsDQqdrBmUD


B. The velocity of the body changes smoothly at all

instants

C. The amplitude of oscillation is symmetric about

the equilibirum position

D. The frequency of oscillation is independent of

amplitude

Answer: A

Watch Video Solution

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

and 0.4 sec respectively. If the initial phase is π/2

https://dl.doubtnut.com/l/_DnsDQqdrBmUD
https://dl.doubtnut.com/l/_pk3xFQRGPQAT


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

A. y=0.5 sin 5

B. y=0.5 sin 4

C. y=0.5 sin 2.5

D. y=0.5 cos 

Answer: D

Watch Video Solution

πt

πt

πt

5πt

4. Which of the following is a necessary and su�cient

condition for S.H.M.

A. Constant period

https://dl.doubtnut.com/l/_pk3xFQRGPQAT
https://dl.doubtnut.com/l/_ih625nnIcxBy


B. Constant acceleration

C. Proportionality between acceleration and velocity

D. Proportionality between restoring force and

displacement.

Answer: D

Watch Video Solution

5. What is constant in SHM ?

A. Restoring force

B. kinetic energy

C. Potential energy

https://dl.doubtnut.com/l/_ih625nnIcxBy
https://dl.doubtnut.com/l/_hCorMlEqVLgk


D. Periodic time

Answer: D

Watch Video Solution

6. A body is executing SHM with an amplitude of 0.1 m.

Its velocity while passing through the mean position is

. Its frequency in Hz is

A. 15

B. 

C. 

D. 

3ms− 1

π

15

π

30π

25π

https://dl.doubtnut.com/l/_hCorMlEqVLgk
https://dl.doubtnut.com/l/_YrkdKAH7l8FY


Answer: B

Watch Video Solution

7. The phase (at a time t) of a particle in simple harmonic

motion tells

A. only the position of the particle at time t

B. only the direction of motion of the particle at time

t

C. both the position and direction of motion of the

paraticle at time t

https://dl.doubtnut.com/l/_YrkdKAH7l8FY
https://dl.doubtnut.com/l/_Ei6P3V7HMvpH


D. neither the position of the particle nor its

direction of motion at time t

Answer: C

Watch Video Solution

8. A particle is moving with constant angular velocity

along the circumference of a circle. Which of the

following statements is true

A. The particle executes SHM

B. Non-periodic motion

https://dl.doubtnut.com/l/_Ei6P3V7HMvpH
https://dl.doubtnut.com/l/_iLVwYWVl9F99


C. The projection of the particle on any of the

diameters executes SHM

D. None of the above

Answer: C

Watch Video Solution

9. The displacement of a particle in SHM is indicated by

equation y=10 ) where, y is in metres. The

value of time period of vibration will be (in second)

A. 

B. 

sin(20t + π/3

10/π

π/10

https://dl.doubtnut.com/l/_iLVwYWVl9F99
https://dl.doubtnut.com/l/_9GhqNJhIY8d6


C. 

D. 

Answer: B

Watch Video Solution

2π/10

10/2π

10. The equation of a simple harmonic motion is

 where X and t are in mm

and sec . The frequency of motion is

A. 3000

B. 

C. 

X = 0.34 cos(3000t + 0.74)

3000/2π

0.74/2π

https://dl.doubtnut.com/l/_9GhqNJhIY8d6
https://dl.doubtnut.com/l/_Rjlhq5dxWpQO


D. 

Answer: B

Watch Video Solution

3000/π

11. The maximum velocity of a simple harmonic motion

represented by  is given by

A. 300 units

B.  units

C. 100 units

D.  units

Answer: A

y = sin(100t + )
π

6

3π

6

π

6

https://dl.doubtnut.com/l/_Rjlhq5dxWpQO
https://dl.doubtnut.com/l/_s6ONpUkzajgp


Watch Video Solution

12. Velocity at mean position of a particle executing SHM

is v. Velocity of the particle at a distance equal to half of

the amplitude will be

A. 

B. 

C. 

D.  v

Answer: C

Watch Video Solution

v

2

v

√2

v
√3

2

√3

4

https://dl.doubtnut.com/l/_s6ONpUkzajgp
https://dl.doubtnut.com/l/_DohLyKT4UCxv


13. A particle executes simple harmonic motion with an

amplitude of  At the mean position the velocity of

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

mean position when its speed  cm/s is

A.  cm

B.  cm

C.  cm

D.  cm

Answer: C

Watch Video Solution

4cm

10

5

√3

√5

2√3

2√5

https://dl.doubtnut.com/l/_DUJumat05ktm


14. A body is executing simple harmonic motion with an

angular frequency 2 rad/s . The velocity of the body at 20

mm displacement, when the amplitude of motion is 60

mm is -

A. 131 

B. 118 

C. 113 

D. 90 

Answer: C

Watch Video Solution

mms− 1

mms− 1

mms− 1

mms− 1

https://dl.doubtnut.com/l/_DvUR0oYIKthj


15. The displacement of a particle executing SHM is given

by y=0.25 sin(200t) cm . The maximum speed of the

particle is

A. 200 

B. 100 

C. 50 

D. 5.25 

Answer: C

Watch Video Solution

cms− 1

cms− 1

cms− 1

cms− 1

https://dl.doubtnut.com/l/_7VVTBbFrefFG


16. In  there is always a constant ratio between

displacement of the body and its

A. velocity

B. acceleration

C. mass

D. time period

Answer: B

Watch Video Solution

SHM

17. In simple harmonic motion, the ratio of acceleration

of the particle to its displacement at any time is a

https://dl.doubtnut.com/l/_2VewBCQgoItO
https://dl.doubtnut.com/l/_FJHFPxNgCOe9


measure of

A. spring constant

B. angular frequency

C. 

D. restoring force

Answer: C

Watch Video Solution

(angular frequency)2

18. For a particle executing simple harmonic motion, the

acceleration is -

A. is uniform

https://dl.doubtnut.com/l/_FJHFPxNgCOe9
https://dl.doubtnut.com/l/_H8B81YSlyiy1


B. varies linearly with time

C. is non-uniform

D. Both (b) and (c)

Answer: C

Watch Video Solution

19. What is the maximum acceleration of the particle

doing the SHM  where gamma is in

cm?

A. 

B. 

γ = 2 sin[ + ϕ]
πt

2

cms− 2π

2

cms− 2π2

2

https://dl.doubtnut.com/l/_H8B81YSlyiy1
https://dl.doubtnut.com/l/_F59YeS5yAyxH


C. 

D. 

Answer: B

Watch Video Solution

cms− 2π

4

cms− 2π2

4

20. The maximum acceleration of a simple harmonic

oscillator is  and maximum velocity is . What is the

amplitude?

A. 

B. 

C. 

a0 v0

v2
0

a0

a0v0

a2
0

v0

https://dl.doubtnut.com/l/_F59YeS5yAyxH
https://dl.doubtnut.com/l/_ocuyA7PJ71sS


D. 

Answer: A

Watch Video Solution

1

a0v0

21. A particle executing simple harmonic motion has an

amplitude of 6 cm . Its acceleration at a distance of 2 cm

from the mean position is  The maximum speed of

the particle is

A. 

B. 

C. 

8c
m

s2

8cms− 1

12cms− 1

16cms− 1

https://dl.doubtnut.com/l/_ocuyA7PJ71sS
https://dl.doubtnut.com/l/_3kLiNB7wpF53


D. 

Answer: B

Watch Video Solution

24cms− 1

22. For a particle in  if the maximum

acceleration is  and maximum velocity is  then

amplitude is

A. 

B. 

C. 

D. 

S. H. M.

a v

va

v2

a

v2

2a

v

a

https://dl.doubtnut.com/l/_3kLiNB7wpF53
https://dl.doubtnut.com/l/_0VRnLs3hxkx4


Answer: B

Watch Video Solution

23. Average velocity of a particle executing SHM in one

complete vibration is :

A. 

B. 

C. zero

D. 

Answer: C

Watch Video Solution

ω2A

2

ω2A

√2

Aω2

https://dl.doubtnut.com/l/_0VRnLs3hxkx4
https://dl.doubtnut.com/l/_RoEGwyDoaLOq


24. In simple harmonic motion,the particle is

A. always acceleration

B. always retarded

C. alternately acceleration and retarded

D. neither acceleration nor retarded

Answer: C

Watch Video Solution

25. In SHM , the acceleration is ahead of velocity by a

phase angle

https://dl.doubtnut.com/l/_RoEGwyDoaLOq
https://dl.doubtnut.com/l/_szfEgACYVp5a
https://dl.doubtnut.com/l/_ZwfjItjUZiTc


Check point 11.2

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0∘

π

2

π

2π

1. The energy at the mean position of a pendulum will be

A. zero

https://dl.doubtnut.com/l/_ZwfjItjUZiTc
https://dl.doubtnut.com/l/_JFnye0BrTzcM


B. partial PE and partial KE

C. totally KE

D. totally PE

Answer: C

Watch Video Solution

2. A body executes simple harmonic motion. The

potential energy (P.E), the kinetic energy (K.E) and energy

(T.E) are measured as a function of displacement .

Which of the following staements is true?

A. PE is maximum when x=0

x

https://dl.doubtnut.com/l/_JFnye0BrTzcM
https://dl.doubtnut.com/l/_TpnfKO8490V7


B. KE is maximum when x=0

C. TE is zero when x=0

D. KE is maximum when x is maximum

Answer: B

Watch Video Solution

3. A body of mass 1 kg is executing simple harmonic

motion. Its displacement y(cm) at t seconds is given by

 . Its maximum kinetic energy is

A. 6 J

B. 18 J

y = 6 sin(100t + π/4)

https://dl.doubtnut.com/l/_TpnfKO8490V7
https://dl.doubtnut.com/l/_MWCKESubTJkh


C. 24 J

D. 36 J

Answer: B

Watch Video Solution

4. Force constant of a weightless spring is . A

body if mass 1 kg suspended from it is pulled down

through 5 cm from its mean position and then released.

The maximum kinetic energy of the body will be

A. J

B. J

16Nm− 1

2 × 10− 2

4 × 10− 2

https://dl.doubtnut.com/l/_MWCKESubTJkh
https://dl.doubtnut.com/l/_3wHvOLT880dN


C. J

D. J

Answer: A

Watch Video Solution

8 × 10− 2

16 × 10− 2

5. The total energy of a particle in SHM is E. Its kinetic

energy at half the amplitude from mean position will be

A. E/2

B. E/3

C. E/4

D. 3E/4

https://dl.doubtnut.com/l/_3wHvOLT880dN
https://dl.doubtnut.com/l/_Kaj73OwHFbdb


Answer: D

Watch Video Solution

6. A particle undergoing SHM has the equation

 , where x represents the

displacement of the particle. The kinetic energy

oscillates with time period

A. 

B. 

C. 

D. None of these

x = Asin(2ωt + ϕ)

2π

ω

π

ω

4π
ω

https://dl.doubtnut.com/l/_Kaj73OwHFbdb
https://dl.doubtnut.com/l/_LXv07e6NnpnB


Answer: B

Watch Video Solution

7. A particle executes SHM on a line 8 cm long . Its KE and

PE will be equal when its distance from the mean

position is

A. 4 cm

B. 2 cm

C. 

D.  cm

Answer: C

2√2

√2

https://dl.doubtnut.com/l/_LXv07e6NnpnB
https://dl.doubtnut.com/l/_iyXb3804sIti


Watch Video Solution

8. A particle is vibrating in a simple harmonic motion

with an amplitude of 4 cm . At what displacement from

the equilibrium position, is its energy half potential and

half kinetic

A. 1 cm

B.  cm

C. 3 cm

D.  cm

Answer: D

Watch Video Solution

√2

2√2

https://dl.doubtnut.com/l/_iyXb3804sIti
https://dl.doubtnut.com/l/_scUck2xy4Ahd


9. In SHM for how many times potential energy is equal

to kinetic energy during one complete period

A. 1

B. 2

C. 4

D. 8

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_scUck2xy4Ahd
https://dl.doubtnut.com/l/_KOGjlJxUs5xY


10. The work done by the string of a simple pendulum

during one complete oscillation is

A. equal to the total energy of the pendulum

B. equal to the KE of the pendulum

C. equal ot the KE of the pendulum

D. zero

Answer: D

Watch Video Solution

11. The total energy of a particle executing SHM is

directly proportional to the square of the following

https://dl.doubtnut.com/l/_xJeHpoMLW51Y
https://dl.doubtnut.com/l/_CfgX4oHCO4dL


quantity.

A. Acceleration

B. Amplitude

C. Time period

D. Mass

Answer: B

Watch Video Solution

12. The amplitude of a particle executing SHM is made

three-fourth keeping its time period constant. Its total

energy will be

https://dl.doubtnut.com/l/_CfgX4oHCO4dL
https://dl.doubtnut.com/l/_4pApbr8AtiI1


A. 16 E

B. 8 E

C. 4 E

D. E

Answer: D

Watch Video Solution

13. Energy of particle executing SHM depends upon

A. amplitude only

B. Amplitude and frequency

C. velocity only

https://dl.doubtnut.com/l/_4pApbr8AtiI1
https://dl.doubtnut.com/l/_ype22hG6UcDb


D. frequency only

Answer: B

Watch Video Solution

14. The total energy of a particle having a displacement

x, executing simple harmonic motion is

A. 

B. 

C. independent of x

D. 

Answer: C

∝ x

∝ x2

∝ x1 / 2

https://dl.doubtnut.com/l/_ype22hG6UcDb
https://dl.doubtnut.com/l/_Tpwl5hkyJ0nl


Watch Video Solution

15. A particle of mass 0.10 kg executes SHM with an

amplitude 0.05 m and frequency 20 vib/s. Its energy of

oscillation is

A. 2 J

B. 4 J

C. 1 J

D. zero

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Tpwl5hkyJ0nl
https://dl.doubtnut.com/l/_3Kows5kOVrfW


16. The total energy of a harmonic oscillator of mass 2 kg

is 9 J. If its potential energy at mean position is 5 J , its KE

at the mean position will be

A. 9 J

B. 14 J

C. 4 J

D. 11 J

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_4IHM4R0DFleX


17. The value of total mechanical energy of a particle is

SHM is

A. Always constant

B. Depend on time

C. 

D. 

Answer: A

Watch Video Solution

KA2cos2(ωt + ϕ)
1

2

mA2cos2(ωt + ϕ)
1

2

18. A particle starts simple harmonic motion from the

mean position. Its amplitude is a and total energy E . At

https://dl.doubtnut.com/l/_jRPe7sUIWgYN
https://dl.doubtnut.com/l/_DsSk897soefv


one instant its kinetic energy is 3E/4 . Its displacement at

that instant is

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

a

√2

a

2

√3
a

2

19. For any S.H.M., amplitude is 6 cm . If instantaneous

potential energy is half the total energy then distance of

particle from its mean position is

https://dl.doubtnut.com/l/_DsSk897soefv
https://dl.doubtnut.com/l/_kqhaHuRUisVY


A. 3 cm

B. 4.2 cm

C. 5.8 cm

D. 6 cm

Answer: B

Watch Video Solution

20. A particle is performing S.H.M. Its total energy ie E

When the displacement of the particle is half of its

amplitude, its K.E. will be

A. E/2

https://dl.doubtnut.com/l/_kqhaHuRUisVY
https://dl.doubtnut.com/l/_Sid757R9xtJz


Check point 11.3

B. E/4

C. 3E/4

D. E/8

Answer: B

Watch Video Solution

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

wooden bob, then its time period will

A. increase

https://dl.doubtnut.com/l/_Sid757R9xtJz
https://dl.doubtnut.com/l/_ZH0dbzxoCauw


B. decrease

C. remain the same

D. may increase or decrease

Answer: C

Watch Video Solution

2. The length of a simple pendulum is  m. If

 , the value of time period is

A. 4 s

B. 8 s

C. 2 s

39.2/π2

g = 9.8m/s2

https://dl.doubtnut.com/l/_ZH0dbzxoCauw
https://dl.doubtnut.com/l/_qv80JiF7yU2v


D. 3 s

Answer: A

Watch Video Solution

3. The length of a simple pendulum is increased four

times of its initial valuel, its time period with respect to

its previous value will

A. become twice

B. not be di�erent

C. be halved

D. be  times√2

https://dl.doubtnut.com/l/_qv80JiF7yU2v
https://dl.doubtnut.com/l/_77mZAx7Phaky


Answer: A

Watch Video Solution

4. If length of a simple pendulum is increased by 69%,

then the percentage increase in its time period is

A. 0.11

B. 0.21

C. 0.42

D. 

Answer: D

Watch Video Solution

10.5 %

https://dl.doubtnut.com/l/_77mZAx7Phaky
https://dl.doubtnut.com/l/_a7nt5OyKJX91


5. A cabin is falling freely under gravity, what is the time

period of a pendulum attached to its celling?

A. zero

B. 

C. 1 s

D. 2 s

Answer: B

Watch Video Solution

∞

https://dl.doubtnut.com/l/_a7nt5OyKJX91
https://dl.doubtnut.com/l/_8GHRTk9U2Nog


6. A simple pendulum is suspended from the roof of a

trolley which moves in a horizontal direction with an

acceleration , then the time period is given by

 where g is equal to

A. g

B. g-a

C. g+a

D. 

Answer: D

Watch Video Solution

α

T = 2π√( )
I

g

√g2 + a2

https://dl.doubtnut.com/l/_NpR8bjVQGoDe
https://dl.doubtnut.com/l/_c9dwFrtMmKBk


7. A man measures the period of a simple pendulum

inside a stationary lift and �nds it to be T sec. if the lift

accelerates upwards with an acceleration g/4, then the

period of the pendulum will be

A. T

B. 

C. 

D. 

Answer: C

Watch Video Solution

T

4

2T

√5

2T√5

https://dl.doubtnut.com/l/_c9dwFrtMmKBk


8. A simple pendulum has a hollow sphere containing

mercury suspended by means of a wire. If a little mercury

is drained o�, the period of the pendulum will

A. remains unchanged

B. increase

C. decrease

D. becomes zero

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_YBsNb4AToxy0


9. The time period of a simple pendulum of in�nite

length is (R=radius of earth).

A. in�nite

B. 

C. 

D. 

Answer: B

Watch Video Solution

2π√
R

g

2π√
g

R

√
1

2π
R

g

10. The length of a second pendulum is

https://dl.doubtnut.com/l/_h1ZEkp1oxTIU
https://dl.doubtnut.com/l/_yJ0XeqKY9Lg6


A. 99.8 cm

B. 99 cm

C. 100 cm

D. None of these

Answer: C

Watch Video Solution

11. A object of mass m is suspended from a spring and it

executes SHM with frequency n. If the mass is increased

4 times , the new frequency will be

A. 2 n

https://dl.doubtnut.com/l/_yJ0XeqKY9Lg6
https://dl.doubtnut.com/l/_GyP9YdcljQ60


B. n/2

C. n

D. n/4

Answer: B

Watch Video Solution

12. A mass m is suspended from a spring. Its frequency of

oscillation is f. The spring is cut into two halves and the

same mass is suspended from one of the pieces of the

spring. The frequency of oscillation of the mass will be

A. √2f

https://dl.doubtnut.com/l/_GyP9YdcljQ60
https://dl.doubtnut.com/l/_o9tFZL9DvyYT


B. 

C. 

D. 

Answer: A

Watch Video Solution

f

2

f

2f

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

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

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

mass is also removed , the system will oscillates with a

period

A. 1 s

https://dl.doubtnut.com/l/_o9tFZL9DvyYT
https://dl.doubtnut.com/l/_EJykWR3ZoOiP


B. 2 s

C. 3 s

D. 4 s

Answer: A

Watch Video Solution

14. Time period of a spring mass system is T.If this spring

is cut into two parts whose lengths are in ratio 1:3 and

the same mass is attached to the longer part, the new

time period will be

A. √ T
3

2

https://dl.doubtnut.com/l/_EJykWR3ZoOiP
https://dl.doubtnut.com/l/_YMu4GzihS4yV


B. 

C. 

D. 

Answer: B

Watch Video Solution

T

√3

√3T

2

√3T

15. As shown in the �gure, two light springs of force

constant  and  oscillate a block of mass m. Its

e�ective force constant will be 

k1 k2

https://dl.doubtnut.com/l/_YMu4GzihS4yV
https://dl.doubtnut.com/l/_FITfbPVeDpxo


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

k1k2

k1 + k2

+
1

k1

1

k2

k1k2

k1 + k2

16. If both spring consists  and  are increased to 

and  respectively, what will be the new frequency , if f

k1 k2 4k1

4k2

https://dl.doubtnut.com/l/_FITfbPVeDpxo
https://dl.doubtnut.com/l/_esYyKOg7DINI


was the original frequency ? 

A. f

B. 2f

C. 

D. 4f

Answer: B

Watch Video Solution

f
1

2

https://dl.doubtnut.com/l/_esYyKOg7DINI


17. Frequency of oscillation is proportional to 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
3k

m

√
k

m

√
2k

m

√
m

3k

https://dl.doubtnut.com/l/_nz6cMG2P5icN


18. The spring constants of two springs of same length

are  and  as shown in �gure. If an object of mass m

is suspended and set in vibration , the period will be 

A. 

B. 

C. 

k1 k2

2π√
mk1

k2

2π√
m

k1k2

2π√
m

k1 − k2

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


D. 

Answer: D

Watch Video Solution

2π√m/(k1 + k2)

19. Five identical springs are used in the following three

con�gurations. The time periods of vertical oscillations

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

https://dl.doubtnut.com/l/_SxIcQtBFBjqy
https://dl.doubtnut.com/l/_BsZlrOOrVynX


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1: √2:
1

√2

2: √2:
1

√2

: 2: 1
1

√2

2: : 1
1

√2

20. A thin uniform rod of length l is pivoted at its upper

end. It is free to swing in a vertical plane. Its time period

for oscillation of small amplitude is

A. 2π√
l

g

https://dl.doubtnut.com/l/_BsZlrOOrVynX
https://dl.doubtnut.com/l/_RHCkQTe1tdfu


Check point 11.4

B. 

C. 

D. 

Answer: B

Watch Video Solution

2π√
2l

3g

2π√
3l
2g

2π√
l

3g

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

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

modulus for the wire, obtain the frequency of oscillation

for the simple harmonic motion along the vertical line.

https://dl.doubtnut.com/l/_RHCkQTe1tdfu
https://dl.doubtnut.com/l/_FIGwqO4GzDzF


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√
1

2π

LA

mY

√
1

2π

LAm

Y

√
1

2π

YA

mL

√
1

2π
mY

AL

2. 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

ρ

https://dl.doubtnut.com/l/_FIGwqO4GzDzF
https://dl.doubtnut.com/l/_rdKIf3VXR93G


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T ∝ m

T ∝ ρ

T ∝
1

A

T ∝ √
1

ρ

3. Imagine a narrow tunnel between the two

diametrically opposite points of the earth. A particle of

mass m is released in this tunnel . The time period of

oscillation is

https://dl.doubtnut.com/l/_rdKIf3VXR93G
https://dl.doubtnut.com/l/_lJdkY38CYhxP


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

π√
R

g

√
π

2
R

g

2π√
R

g

√
2

π

R

g

4. In damped oscillations damping froce is directly

proportional to speed of ocillatior .If amplitude becomes

half to its maximum value is 1 s, then after 2 s amplitude

will be ( - initial amplitude)A0

https://dl.doubtnut.com/l/_lJdkY38CYhxP
https://dl.doubtnut.com/l/_B8g9d4modOLN


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A0
1

4

A0
1

2

A0

√3A0

2

5. In case of damped oscillation frequency of oscillation

is

A. greater than natural frequency

B. less than natural frequency

https://dl.doubtnut.com/l/_B8g9d4modOLN
https://dl.doubtnut.com/l/_DixcmJj5alh1


C. equal to nature frequency

D. Both (a) and (b)

Answer: B

Watch Video Solution

6. In damped oscillations, the amplitude is reduced to

one-third of its initial value  at the end of 100

oscillations. When the oscillator completes 200

oscillations ,its amplitude must be

A. 

B. 

a0

a0 /2

a0 /4

https://dl.doubtnut.com/l/_DixcmJj5alh1
https://dl.doubtnut.com/l/_7qsK2Jtqcepx


C. 

D. 

Answer: D

Watch Video Solution

a0 /6

a0 /9

7. A weakly damped harmonic oscillator of frequency 

is driven by an external periodic force of frequency .

When the steady state is reached, the frequency of the

oscillator will be

A. 

B. 

n1

n2

n1

n2

https://dl.doubtnut.com/l/_7qsK2Jtqcepx
https://dl.doubtnut.com/l/_P6GLhDuGO2qV


C. 

D. 

Answer: B

Watch Video Solution

n1 + n2

2

(n1 + n2)

8. In the case of sustained force oscillations the

amplitude of oscillations

A. decreases linearly

B. decreases sinusodially

C. dereases exponentially

D. always remains constant

https://dl.doubtnut.com/l/_P6GLhDuGO2qV
https://dl.doubtnut.com/l/_rL2WiMYcjezx


Answer: D

Watch Video Solution

9. Amplitude of vibrations remains constant in case of 

(i) free vibrations 

(ii) damped vibrations 

(iii) maintained vibrations 

(iv) forced vibrations

A. (i), (iii) and (iv)

B. (ii) and (iii)

C. (i) , (ii) and (iii)

D. (ii) and (iv)

https://dl.doubtnut.com/l/_rL2WiMYcjezx
https://dl.doubtnut.com/l/_5UPUmrNHkexg


Answer: A

Watch Video Solution

10. In forced oscillations , a particle oscillates simple

harmonically with a frequency equal to

A. frequency of driving force

B. natural frequency of body

C. di�ernece of frequency of driving force and

natrual frequency

D. mean of frequency of driving force and natural

frequency

https://dl.doubtnut.com/l/_5UPUmrNHkexg
https://dl.doubtnut.com/l/_raTlWQXdHzWr


Answer: A

Watch Video Solution

11. Inc ase of a forced oscillation, the resonance peak

becomes very sharp when the

A. applied periodic force is small

B. quality factor is small

C. damping force is small

D. restoring force is small

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_raTlWQXdHzWr
https://dl.doubtnut.com/l/_ySopVjtJEJa7


12. Two sources of sound are in resonance when

A. they look like

B. they are situated at a particular distance from

each other

C. they produce the sound of same frequency

D. they are excited by the same excittng device

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ySopVjtJEJa7
https://dl.doubtnut.com/l/_BO6Eg7cQbHMz


13. A tuning fork whose natural frequency is  is

placed just above the open end of a tube that contains

water. The water is slowly drained from the tube while

the tuning fork remains in place and is kapt vibrating.

The sound is found to be echanced when the air column

is  long and when it is  long . Find the speed

of sound in air.

A. gravitation

B. Newto's III law

C. resonance

D. consonance

Answer: C

440HZ

60cm 100cm

https://dl.doubtnut.com/l/_hRBBxxYY3v6Q


Watch Video Solution

14. Resonsance is a special case of

A. forced oscillations

B. damped oscillations

C. undamped oscillations

D. coupled oscillations

Answer: A

Watch Video Solution

15. During the phenonmenon of resonance

https://dl.doubtnut.com/l/_hRBBxxYY3v6Q
https://dl.doubtnut.com/l/_6lc5XajK16Vq
https://dl.doubtnut.com/l/_4ZGstH7uD3BT


chapter exercises

A. the amplitude of oscillation becomes large

B. the frequency of oscillation become large

C. the time period of oscillation becomes large

D. All of the above

Answer: A

Watch Video Solution

1. Which of the following quantities is always negative is

SHM ? 

Here, x is displacement , from mean position.

https://dl.doubtnut.com/l/_4ZGstH7uD3BT
https://dl.doubtnut.com/l/_N7MwEkg5bcJn


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

F . a

v. s

a. s

F . v

2. In a simple pendulum the period of oscillation  is

related to the length of the pendulum  as

A.  =constant

B.  =constant

(T )

(L)

l

T

l2

T

https://dl.doubtnut.com/l/_N7MwEkg5bcJn
https://dl.doubtnut.com/l/_KycYQ5qAKgxM


C.  =constant

D.  =constant

Answer: C

Watch Video Solution

l

T 2

l2

T 2

3. A particle executing simple harmonic motion along y -

axis has its motion described by the equation

. The amplitude of the simple

harmonic motion is

A. A

B. B

y = A sin(ωt) + B

https://dl.doubtnut.com/l/_KycYQ5qAKgxM
https://dl.doubtnut.com/l/_TlJA3GlN2uE3


C. A+B

D. 

Answer: A

Watch Video Solution

√A + B

4. Two particle are executing SHMs .The equations of

their motions are 

  

What is the ratio of their amplitudes.

A. 

B. 

y1 = 10sin(ωt + )  and y2 = 5sin(ωt + )
π

4

√3π

4

1: 1

2: 1

https://dl.doubtnut.com/l/_TlJA3GlN2uE3
https://dl.doubtnut.com/l/_pQSnUaMi6s0R


C. 

D. None of these

Answer: B

Watch Video Solution

1: 2

5. The velocity-time diagram of a harmonic oscillator is

shown in the adjoining �gure. The frequency of

https://dl.doubtnut.com/l/_pQSnUaMi6s0R
https://dl.doubtnut.com/l/_DD63hQvvgGai


oscillation is

A. 25 Hz

B. 50 Hz

C. 12.25 Hz

D. 33.3 Hz

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_DD63hQvvgGai


6. The ratio of frequencies of two pendulums are 2 : 3,

then their length are in ratio

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

√
2

3

√
3

2

4
9

9

4

7. A body oscillates with SHM according to the equation

(in SHM unit ),  . Its instantaneousx = 5cos(2πt + )
π

4

https://dl.doubtnut.com/l/_aCZ2YehSIe63
https://dl.doubtnut.com/l/_eUHhKeK4UFpx


displacement at t=1 s is

A. m

B. 

C. 

D.  m

Answer: C

Watch Video Solution

√2

5

1

√3

5

√2

1

2

8. A body is vibrating in simple harmonic motion . If its

acceleration in  at a displacement 3 cm from

the mean position, then time period is

12cms− 2

https://dl.doubtnut.com/l/_eUHhKeK4UFpx
https://dl.doubtnut.com/l/_UkCYElQCJ2Aa


A. 6.28 s

B. 3.14 s

C. 1.57 s

D. 2.57 s

Answer: B

Watch Video Solution

9. A horizontally placed spring mass system has time

period T. The same system is now placed on a car moving

with acceleration a in horizontal direction. Then,

A. time period will increase

https://dl.doubtnut.com/l/_UkCYElQCJ2Aa
https://dl.doubtnut.com/l/_sOn75m8lWaV6


B. time period will decrease

C. time period will remain constant

D. no conclusion can be drawn

Answer: C

Watch Video Solution

10. The  graph of a particle undergoing simple

harmonic motion is shown in �gure. Acceleration of

x − t

https://dl.doubtnut.com/l/_sOn75m8lWaV6
https://dl.doubtnut.com/l/_9t5jBoUy6mZi


particle at  is  

A. 4

B. 3

C. 2

D. 1

Answer: D

Watch Video Solution

t = 4/3s

https://dl.doubtnut.com/l/_9t5jBoUy6mZi
https://dl.doubtnut.com/l/_P9wwBufJhmQd


11. Two particle are executing simple harmonic motion.

At an instant of time t their displacement are

 and   

Then the phase di�erence between  and  is

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

y1 = acos(ωt) y2 = asin(ωt)

y1 y2

120∘

90∘

180∘

https://dl.doubtnut.com/l/_P9wwBufJhmQd


12. A particle executing SHM of amplitude 4 cm and

 .The time taken by it to move from positive

extreme position to half the amplitude is

A. 1 s

B.  s

C.  s

D.  s

Answer: C

Watch Video Solution

T = 4s

1

3

2

3

√
2

3

https://dl.doubtnut.com/l/_p3CjDapLSMr5


13. The maximum acceleration of a particle un SHM is

made two times keeping the maximum speed to be

constant. It is possible when .

A. amplitude of oscillation is double while frequency

remains constant

B. amplitude is double while frequency is halved

C. frequency is doubled while amplitude is halved

D. frequency of oscillation is doubled while amplitude

remians constant

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_q3rMYWEnA40C


14. Under the action of a force  , the motion

of a particle is (k=a positive constant)

A. simple harmonic motion

B. uniformly acceleration motion

C. not periodic

D. periodic but not simple harmonic

Answer: D

Watch Video Solution

F = − kx3

15. A light spring of force constant  is cut into

two equal halves and the two are connected in parallel,

8Nm− 1

https://dl.doubtnut.com/l/_BSbqhHe4lcaK
https://dl.doubtnut.com/l/_GSSxelocrJKw


the equivalent force constant of the system is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

16Nm− 1

32Nm− 1

8Nm− 1

24Nm− 1

16. In order that the resultant path on superimposing

two mutually perpendicular SHM be a circle, the

conditions are that

https://dl.doubtnut.com/l/_GSSxelocrJKw
https://dl.doubtnut.com/l/_h5bwGOx1qJot


A. the amplitudes on both SHM should be equal and

they should have a phase di�erence of 

B. the amplitude should be in the ratio 1:2 and the

phase di�erence should be zero

C. the amplitude should be in the ratio 1:2 and the

phase di�erence should be 

D. the amplitudes should be equal and the phase

di�erence should be zero

Answer: A

Watch Video Solution

π

2

π

2

https://dl.doubtnut.com/l/_h5bwGOx1qJot


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

 it is at the mean position. The ratio of the

distance covered by the particle in the  second to the

 second is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

SHM 8

t = 0

1st

2nd

1

√2 + q

√2

1

√2

√2 + 1

https://dl.doubtnut.com/l/_j2zMNyKCpRNR


18. The force constant of a weightless spring is 

. A body of mass  suspended from it is pulled down

through  and then released. The maximum energy of

the system (spring + body) will be

A. J

B. J

C. J

D. J

Answer: A

Watch Video Solution

16Nm− 1

1.0kg

5cm

2 × 10− 2

4 × 10− 2

8 × 10− 2

16 × 10− 2

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


19. The displecement-time graph of a particle execting

SHM is shown in �gure. Which of the following

statements is false? 

A. The acceleration is maximuym at t=T

B. Th force is zero at 

C. The potential energy equals the total oscillation

energy at 

t =
3T

4

t =
T

2

https://dl.doubtnut.com/l/_wQdZaEgq5jRe


D. None of the above

Answer: D

Watch Video Solution

20. The graph shows the variation of displacement of a

particle execting SHM with time . We infer from this

graph that 

A. the force is zero at time 
3T
4

https://dl.doubtnut.com/l/_wQdZaEgq5jRe
https://dl.doubtnut.com/l/_pafITFDRHi3z


B. the velocity is maximum at time 

C. the acceleration is maximum at time T

D. th PE is equal to total energy at time 

Answer: D

Watch Video Solution

T

2

T

2

21. The time period of a simple pendulum inside a

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

the lift moves upward with an acceleration ?

A.  s

B.  s

√5

g

4

√5

2√5

https://dl.doubtnut.com/l/_pafITFDRHi3z
https://dl.doubtnut.com/l/_gr8llCtCYa8E


C.  s

D. 2 s

Answer: D

Watch Video Solution

(2 + √5)

22. A linear harmonic oscillator of force constant

 and amplitude  has a total

mechanical energy of . Its

A. maximum potential energy is 160 J

B. maximum potential energy is 100 J

C. minimum potential energy is zero

2 × 106N /m 0.01m

160J

https://dl.doubtnut.com/l/_gr8llCtCYa8E
https://dl.doubtnut.com/l/_DNsrOD68pweZ


D. minimum potential energy is 100 J

Answer: A

Watch Video Solution

23. A second pendulum is moved to moon where

acceleration dur to gravity is 1/6 times that of the earth,

the length of the second pendulum on moon would be

A. 6 times

B. 12 times

C.  times

D.  times

1

6

1

12

https://dl.doubtnut.com/l/_DNsrOD68pweZ
https://dl.doubtnut.com/l/_ECZYpMLDi4xU


Answer: C

Watch Video Solution

24. Two identical springs of spring constant k each are

connected in series and parallel as shown in �gure. A

mass M is suspended from them. The ratio of their

https://dl.doubtnut.com/l/_ECZYpMLDi4xU
https://dl.doubtnut.com/l/_PnAcCz3GAA9B


frequencies of vertical oscillation will be 

A. 

B. 

C. 

1: 2

2: 1

4: 1

https://dl.doubtnut.com/l/_PnAcCz3GAA9B


D. 

Answer: A

Watch Video Solution

1: 4

25. The relation between acceleration and displacement

of four particles are given below. The particle

undergoing SHM is:

A. 

B. 

C. 

D. 

ax = + 2x

ax = + 2x2

ax = − 2x2

ax = − 2x

https://dl.doubtnut.com/l/_PnAcCz3GAA9B
https://dl.doubtnut.com/l/_BoDZpCeFpohd


Answer: D

Watch Video Solution

26. A particle executing SHM has a maximum speed of

 and a maximum acceleration of  . The

period of oscillation is

A.  s

B.  s

C.  s

D.  s

Answer: A

30cm/s 60c
m

s2

π

π

2

2π

π

t

https://dl.doubtnut.com/l/_BoDZpCeFpohd
https://dl.doubtnut.com/l/_pxqeesYADj8R


Watch Video Solution

27. A disc of radius  and mass  is pivoted at the rim

and it set for small oscillations. If simple pendulum has

to have the same period as that of the disc, the length

of the simple pendulum should be

A.  R

B.  R

C.  R

D.  R

Answer: D

Watch Video Solution

R M

5

4

2

3

3

4

3

2

https://dl.doubtnut.com/l/_pxqeesYADj8R
https://dl.doubtnut.com/l/_DTTan2AyMJaB


28. If the length of second's pendulum is decreased by

2%, how many seconds it will lose per day

A. 3927s

B. 3727s

C. 3427s

D. 864s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_DTTan2AyMJaB
https://dl.doubtnut.com/l/_dTZAZhIDyrK3


29. A clock with an iron pendulum keeps correct time at

. How much time will it lose or gain in a day if the

temperature changes to . Thermal coe�cient of

liner expansion .

A. 10.3 second/day

B. 20.6 second/day

C. 5 second/day

D. 20 minute/day

Answer: A

Watch Video Solution

20∘C

40∘C

α = 0.000012per ∘C

https://dl.doubtnut.com/l/_6elDJRIyU2sG


30. The equation of a damped simple harmonic motion

is . Then the angular frequency

of oscillation is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m + b + kx = 0
d2x

dt
2

dx

dt

ω = ( − )
1 / 2

k

m

b2

4m2

ω = ( − )
1 / 2

k

m

b

4m

ω = ( − )
1 / 2

k

m

b2

4m

ω = ( − )
− 1 / 2

k

m

b2

4m2

https://dl.doubtnut.com/l/_x73mx5vXRS0c


31. The motion of a particle is given by

. The motion of the particle is

A. not simple harmonic

B. simple harmonic with amplitude A+B

C. simple harmonic with amplitude 

D. simple harmonic with amplitude 

Answer: D

Watch Video Solution

x = A sinωt + B cos ωt

(A + B)

2

√A2 + B2

32. In case of a simple pendulum, time period versus

length is depicted by

https://dl.doubtnut.com/l/_6msGKxFhlxRo
https://dl.doubtnut.com/l/_BDy0RFbQyXeE


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_BDy0RFbQyXeE
https://dl.doubtnut.com/l/_J3K6ysiHj3HG


33. The displacement equation of a particle is

. The amplitude and maximum

velocity will be respectively

A. 5,10

B. 3,2

C. 4,2

D. 3,4

Answer: A

Watch Video Solution

x = 3 sin 2t + 4 cos 2t

https://dl.doubtnut.com/l/_J3K6ysiHj3HG


34. The displacement-time graph of a particle executing

SHM is as shown in the �gure. 

  

The corresponding force-time graph of the particle is 

(a)   

 

A. 

https://dl.doubtnut.com/l/_1C59bupjhaZA


B. 

C. 

D. 

Answer: D

Watch Video Solution

35. A tunnel has been dug through the centre of the

earth and a ball is released in it. It will reach the other

end of the tunnel after

https://dl.doubtnut.com/l/_1C59bupjhaZA
https://dl.doubtnut.com/l/_OEkcBZ6XbJP6


A. 84.6 min

B. 42.3 min

C. 1 day

D. will not reach the other end

Answer: B

Watch Video Solution

36. Two bodies (M) and (N) of equal masses are

suspended from two separate massless springs of

spring constants (k_1) and (k_2) respectively. If the two

bodies oscillate vertically such that their maximum

https://dl.doubtnut.com/l/_OEkcBZ6XbJP6
https://dl.doubtnut.com/l/_zSzIEiaRoOfo


velocities are equal, the ratio of the amplitude of

vibration of (M) to the of (N) is.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

k1

k2

√
k1

k2

k2

k1

√
k2

k1

37. A particle is executing simple harmonic motion with a

period of T seconds and amplitude a metre . The

https://dl.doubtnut.com/l/_zSzIEiaRoOfo
https://dl.doubtnut.com/l/_GtrBDCfSyo3h


shortest time it takes to reach a point  from its

mean position in seconds is

A. T

B. 

C. 

D. 

Answer: C

Watch Video Solution

a

√2

T

4

T

8

T

16

38. A mass  is suspended from a massless spring. An

additional mass  stretches the spring further by a

M

m

https://dl.doubtnut.com/l/_GtrBDCfSyo3h
https://dl.doubtnut.com/l/_NWyY5qJW6BSX


distance . The combined mass will oscillate with a

period

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x

2π√{ }
(M + m)x

mg

2π√{ }
mg

(M + m)x

√{ }
π

2

mg

(M + m)x

2π√{ }
(M + m)

mgx

39. A particle executes linear simple harmonic motion

with an amplitude of 2 cm . When the particle is at 1 cm

https://dl.doubtnut.com/l/_NWyY5qJW6BSX
https://dl.doubtnut.com/l/_QYzeSgVAYa8v


from the mean position the magnitude of its velocity is

equal to that of its acceleration. Then its time period in

seconds is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

2π√3

2π√3

2π

√3

√3

2π

40. A spring has a natural length of 50 cm and a force

constant of  N . A body of mass 10 kg is2.0 × 103 m− 1

https://dl.doubtnut.com/l/_QYzeSgVAYa8v
https://dl.doubtnut.com/l/_wv3pEUzZF0IQ


suspended from it and the spring is stretched. If the

body is pulled down to a length of 58 cm and released, it

executes simple harmonic motion. The net force on the

body when it is at its lowermost position of its

oscillation is (10x) newton. Find value of x. (Take g=10m/

)

A. 20 N

B. 40 N

C. 60 N

D. 80 N

Answer: C

Watch Video Solution

s2

https://dl.doubtnut.com/l/_wv3pEUzZF0IQ


41. Two point masses of 3 kg and 6 kg are attached to

opposite ends of horizontal spring whose spring

constant is  as shown in the �gure. The

natural vibration frequency of the system is

approximately 

A. 4 Hz

B. 3 Hz

C. 2 Hz

D. 1 Hz

Answer: C

300Nm− 1

https://dl.doubtnut.com/l/_6jPDsnMJNSj3


Watch Video Solution

42. In a spring- mass system , the length of the spring is

L, and it has a mass M attached to it and oscillates with

an angular frequency . The spring is then cut into two

parts, one (i) with relaxed length  and the other (ii)

with relaxed length  L. The force constants of the

two spring A and B are

A.  and 

B.  and 

C. 

D. k and k

ω

αL

(1 − α)

k

1 − α

k

α

k

α

k

1 − α

αk, (1 − α)k

https://dl.doubtnut.com/l/_6jPDsnMJNSj3
https://dl.doubtnut.com/l/_NWaEOkwxsChW


Answer: B

Watch Video Solution

43. A particle is attached to a vertical spring and is

pulled down a distance 0.04m below its equilibrium

position and is released from rest. The initial upward

acceleration of the particle is . The period of

the oscillation is

A. 4.08 s

B. 1.92 s

C. 3.90 s

D. 2.29 s

0.30ms− 2

https://dl.doubtnut.com/l/_NWaEOkwxsChW
https://dl.doubtnut.com/l/_3Dqf4nwrQD8g


Answer: D

Watch Video Solution

44. A block of mass 0.2 kg is attached to a mass less

spring of force constant 80 N/m as shown in �gure. Find

the period of oscillation. Take . Neglect

friction 

g = 10m/s2

https://dl.doubtnut.com/l/_3Dqf4nwrQD8g
https://dl.doubtnut.com/l/_ZOEdykHW6xDq


A.  s

B.  s

C.  s

D.  s

Answer: B

Watch Video Solution

π

π

10

2π

5

π

2

45. Two simple harmonic motion are represrnted by the

following equation  and 

. If their displacement

amplitudes are equal, then the value of  (in appropriate

units) is

y1 = 40 sinωt

y2 = 10(sinωt + c cos ωt)

c

https://dl.doubtnut.com/l/_ZOEdykHW6xDq
https://dl.doubtnut.com/l/_2ZCQkPUkCg1m


A. 

B. 

C. 

D. 4

Answer: B

Watch Video Solution

√13

√15

√17

46. The potential energy of a particle of mass 2 kg in

SHM is J. Here x is the displacement from mean

position . If total mechanical energy of the particle is 36

J. The maximum speed of the particle is

(9x2)

https://dl.doubtnut.com/l/_2ZCQkPUkCg1m
https://dl.doubtnut.com/l/_AXfptGg1an8c


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4ms− 1

2ms− 1

6ms− 1

10ms− 1

47. A point particle if mass  is executing SHM of

amplitude . When the particle passes through the

mean position, its kinetic energy is . Write

down the equation of motion of this particle when the

initial phase of oscillation is .

0.1kg

0.1m

8 × 10− 3J

45∘

https://dl.doubtnut.com/l/_AXfptGg1an8c
https://dl.doubtnut.com/l/_QTb5ogt4RYOk


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = 0.1cos(3t + )
π

4

y = 0.1sin(6t + )
π

4

y = 0.1sin(4t + )
π

4

y = 0.1cos(4t + )
π

4

48. Molten-wax of mass m drops on a block of mass, M

which is oscillating on a frictionless table. Select the

incorrect option.

A. amplitude does not change

https://dl.doubtnut.com/l/_QTb5ogt4RYOk
https://dl.doubtnut.com/l/_zCjyURfbnkkF


B. amplitude increase

C. time period decrease

D. time period increases

Answer: D

Watch Video Solution

49. 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 

y = 3 cos( − 2ωt).
π

4

2π/ω

π/ω

https://dl.doubtnut.com/l/_zCjyURfbnkkF
https://dl.doubtnut.com/l/_EfKJxCAAF1BE


C. periodic but not simple harmonic

D. non-periodic

Answer: B

Watch Video Solution

50. The displacement of a particle is repersented by the

equation . The motion of the

particle is 

(b) 

(c) (d)

A. non-periodic

B. periodic but not simple harmonic

y = 3 cos( − 2ωt)
π

4

https://dl.doubtnut.com/l/_EfKJxCAAF1BE
https://dl.doubtnut.com/l/_T6xE0eipcgbG


C. simple harmonic with period 

D. simple harmonic with period 

Answer: B

Watch Video Solution

2π/ω

π/ω

51. 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

https://dl.doubtnut.com/l/_T6xE0eipcgbG
https://dl.doubtnut.com/l/_fzrf3d3WYk50


D. simple harmonic and time period is directly

proportional to the density of the liquid.

Answer: C

Watch Video Solution

52. A particle is acted simultaneously by mutually

perpendicular simple harmonic motions

 The trajectory of

motion of the particle will be

A. an ellipse

B. a parabola

x = a cos ωt and y = a sinωt.

https://dl.doubtnut.com/l/_fzrf3d3WYk50
https://dl.doubtnut.com/l/_Tt0ZzMv5XFPq


C. a circle

D. a straight line

Answer: C

Watch Video Solution

53. The diplacement 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 a+b

C. The motion is SHM with amplitude 

D. The motion is SHM with amplitude 

y = asinωt + b  cosωt

a2 + b2

√a2 + b2

https://dl.doubtnut.com/l/_Tt0ZzMv5XFPq
https://dl.doubtnut.com/l/_HpTZH21KDgdc


Answer: D

Watch Video Solution

54. The equation of motion of a particle is

. The motion is

A. periodic but not simple oscillatory

B. periodic and oscillatory

C. oscillatory but not periodic

D. Neither periodic nor oscillatory

Answer: C

Watch Video Solution

x = a  cos(αt)2

https://dl.doubtnut.com/l/_HpTZH21KDgdc
https://dl.doubtnut.com/l/_EL56NvmZGbG7


55. A mass of 0.2 hg is attached to the lower end of a

massles spring of force constant  the opper end

of which is �xed to a rigid support. Study the following

statements.

A. In equilibrium , the spring will be stretched by 1 cm

B. If the mass is raised till the spring becomes

unstretched and then released , it will go down by

2 cm before moving upwards

C. The frequency of oscillation will be nearly 5 Hz

D. All of the above

Answer: D

200
N

m

https://dl.doubtnut.com/l/_EL56NvmZGbG7
https://dl.doubtnut.com/l/_gotY6NIEXNFf


Watch Video Solution

56. A particle of mass  moves in simple harmonic

motion and its potential energy  varies with position 

as shown. The period of oscillation of the particle is 

2kg

U x

https://dl.doubtnut.com/l/_gotY6NIEXNFf
https://dl.doubtnut.com/l/_DlcyL9c3shfE


A.  s

B. 

C.  s

D.  s

Answer: D

Watch Video Solution

2π

5

s
2√2π

5

√2π

5

4π
5

57. The speed v of a particle moving along a straight line.

When it is at distance x from a �xed point on the line is

. Select the correct alternativesv2 = 144 − 9x2

https://dl.doubtnut.com/l/_DlcyL9c3shfE
https://dl.doubtnut.com/l/_tixWyuGXjIFB


A. The magnitude of acceleration at a distance 3

units from the �xed point is 27 units

B. the motion is simple harmonic with  units

C. The maximum displacement from the �xed point is

4 units

D. all are correct

Answer: D

Watch Video Solution

T =
2π

3

58. A particle of mass 2kg executing SHM has amplitude

20cm and time period 1s. Its maximum speed is

https://dl.doubtnut.com/l/_tixWyuGXjIFB
https://dl.doubtnut.com/l/_SMjwYIYN78Zo


A. amplitude of oscillation is approximately 2.53 m

B. minimum potential energy of the particle is 2 J

C. maximum acceleration of the particle is

approximately 

D. minimum kinetic energy of the particle is 2 J

Answer: A::C

Watch Video Solution

6.3ms− 2

59. The potential energt of a particle of mass 0.1 kg,

moving along the x-axis, is given by ,

where x is in meter. It can be concluded that

U = 5x(x − 4)J

https://dl.doubtnut.com/l/_SMjwYIYN78Zo
https://dl.doubtnut.com/l/_rkocxM6Asmdc


A. The speed of the particle is maximum at x=2 m

B. The particle executes simple harmonic motion

C. The period of oscillation of the particle is  s

D. all are correct

Answer: D

Watch Video Solution

π

5

60. A simple pendulum has a time period T in vacuum. Its

time period when it is completely immersed in a liquid of

density one-eight of the density of material of the bob is

A. √ T
7
9

https://dl.doubtnut.com/l/_rkocxM6Asmdc
https://dl.doubtnut.com/l/_RwwEObxaqFPc


B.  T

C. 

D. 

Answer: D

Watch Video Solution

√
5

8

√ T
3

8

√ T
8

7

61. A simple pendulum has time period  The bob is

given negative charge and surface below it is given

positive change new time period will be

A. less than T

B. greater than T

T

https://dl.doubtnut.com/l/_RwwEObxaqFPc
https://dl.doubtnut.com/l/_N8wDaTmiV947


C. equal to T

D. in�nite

Answer: A

Watch Video Solution

62. Two simple pendulum whose lengths are  and

 are suspended side by side. Then bobs are pulled

together and then released. After how many minimum

oscillations of the longer pendulum will two be in phase

again. ?

A. 11

B. 10

100cm

121cm

https://dl.doubtnut.com/l/_N8wDaTmiV947
https://dl.doubtnut.com/l/_z8MqlDHFA6zO


C. 21

D. 20

Answer: B

Watch Video Solution

63. Some springs are combined in series and parallel

arrangement as shown in the �gure and a mass m is

suspended from them. The ratio of their frequencies will

https://dl.doubtnut.com/l/_z8MqlDHFA6zO
https://dl.doubtnut.com/l/_aHRAvGY2GFrh


be 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 1

2: 1

√3: 2

4: 1

https://dl.doubtnut.com/l/_aHRAvGY2GFrh


Watch Video Solution

64. A body of mass 0.01 kg executes simple harmonic

motion (SHM) about x=0 under the in�uence of a force

shown in the �gure. The period of the SHM is 

A. 1.05 s

B. 0.52 s

C. 0.25 s

https://dl.doubtnut.com/l/_aHRAvGY2GFrh
https://dl.doubtnut.com/l/_NGqbeFY0bhzx


D. 0.31 s

Answer: D

Watch Video Solution

65. The vertical motion of a ship at sea is described by

the equation  , where x is the vertical

height of the ship (in meter) above its mean position. If

it oscillates through a height of 1 m

A. its maximum vertical speed will be 

B. its maximum vertical speed will be 

C. its greater vertical acceleration is 

= − 4x
d2(x)

dt2

1ms− 1

2ms− 1

2ms− 2

https://dl.doubtnut.com/l/_NGqbeFY0bhzx
https://dl.doubtnut.com/l/_QjzgN0lGiPeL


D. its greater vertical acceleration is 

Answer: B

Watch Video Solution

1ms− 2

66. A simple pendulum is suspended from the ceiling of

a car and its period of oscillation is T when the car is at

rest. The car starts moving on a horizontal road with a

constant acceleration g (equal to the acceleration due

to gravity, in magnitude) in the forward direction. To

keep the time period same, the length of th pendulum

A. will have to be increased by 

B. will have to be increased by 

√2l

(√2 − 1)l

https://dl.doubtnut.com/l/_QjzgN0lGiPeL
https://dl.doubtnut.com/l/_hTdVsomun1b0


C. will have to be decreased by 

D. will have to be decreased by 

Answer: A

Watch Video Solution

√2l

(√2 − 1)l

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

constant k, oscillates on a smooth horizontal table. The

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

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

coming to an instantaneous rest. If the block moves a

distance x from the mean position, then

A. x = √
m

k

https://dl.doubtnut.com/l/_hTdVsomun1b0
https://dl.doubtnut.com/l/_4d2TYv67Adg5


B. 

C. 

D. 

Answer: C

Watch Video Solution

a = √
1

v

m

k

x = v√
m

k

x = √
mv

k

68. A small ball is dropped from a certain height on the

surface of a non-viscous liquid of density less than the

density of ball. The motion of the ball is

A. SHM

B. periodic but not SHM

https://dl.doubtnut.com/l/_4d2TYv67Adg5
https://dl.doubtnut.com/l/_fFbjUGrdrJk6


C. not periodic

D. SHM for half a period and non-periodic for rest

half of the period

Answer: B

Watch Video Solution

69. 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 half of their amplitude. What is the

phase di�erence between them?

A. 60∘

https://dl.doubtnut.com/l/_fFbjUGrdrJk6
https://dl.doubtnut.com/l/_a4oSsAVzFNWA


B. 

C. 

D. 

Answer: D

Watch Video Solution

30∘

90∘

120∘

70. A mass is suspended separately by two springs of

spring constants  and  in successive order. The time

periods of oscillations in the two cases are  and 

respectively. If the same mass be suspended by

connecting the two springs in parallel, (as shown in

�gure) then the time period of oscillations is T. The

k1 k2

T1 T2

https://dl.doubtnut.com/l/_a4oSsAVzFNWA
https://dl.doubtnut.com/l/_cLksFp0MBYav


correct relations is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T 2 = T 2
1 + T 2

2

T − 2 = T − 2
1 + T − 2

2

T − 1 = T − 1
1 + T − 1

2

T = T1 + T2

71. A horizontal platform with an object placed on it is

executing S.H.M. in the vertical direction. The amplitude

of oscillation is m. What must be the least3.92 × 10− 3

https://dl.doubtnut.com/l/_cLksFp0MBYav
https://dl.doubtnut.com/l/_2bsobxYOmjwO


period of these oscillation, so that the object is not

detached from the platform

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

s
π

25

s
π

5

s
π

10

s
π

50

72. Two masses 8 kg 4 kg are suspended together by a

massless spring of spring constant  . When1000Nm− 1

https://dl.doubtnut.com/l/_2bsobxYOmjwO
https://dl.doubtnut.com/l/_1pbVCpkKNAaG


the masses are in equilibrium 8 kg is removed without

disturbing the system . The amplitude of oscillation is

A. 0.5 m

B. 0.08 m

C. 0.4 m

D. 0.04 m

Answer: B

Watch Video Solution

73. In SHM , potential energy of a particle at mean

position is  and kinetic enregy is  , thenE1 E2

https://dl.doubtnut.com/l/_1pbVCpkKNAaG
https://dl.doubtnut.com/l/_Tu67dn908gNq


A. 

B. total potential energy at  is 

C. total kinetic energy at  is 

D. total kinetic energy at  is 

Answer: B

Watch Video Solution

E1 = E2

x =
√3A

2
E1 +

3E2

4

x =
√3A

2
3E2

4

x =
A

√2

E2

4

74. A particle executes SHM with amplitude of 20 cm and

time period of 12 s. What is the minimum time required

for it to move between two points 10 cm on either side

of the mean position?

https://dl.doubtnut.com/l/_Tu67dn908gNq
https://dl.doubtnut.com/l/_SQOpvSPdOnvu


A. 1 s

B. 2 s

C. 3 s

D. 4 s

Answer: B

Watch Video Solution

75. A uniform spring whose unstressed length is l has a

force constant k. The spring is cut into two pieces of

unstressed lengths  and  where  where n

being on integer. Now a mass m is made to oscillate with

�rst spring. The time period of its oscillation would be

l1 l2 l1 = nl2

https://dl.doubtnut.com/l/_SQOpvSPdOnvu
https://dl.doubtnut.com/l/_KFOk8NeA3HBz


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

T = 2π√
mn

k(n + 1)

T = 2π√
m

k(n + 1)

T = 2π√
m

k

T = 2π√
m(n + 1)

nk

76. A mass M=5 kg is attached to a string as shown in the

�gure and held in position so that the spring remains

unstretched. The spring constant is  . The

mass M is then released and begins to undergo small

200Nm− 1

https://dl.doubtnut.com/l/_KFOk8NeA3HBz
https://dl.doubtnut.com/l/_At3kdEs69DM8


oscillations. The amplitude of oscillation is 

A. 0.5 m

B. 0.25 m

C. 0.2 m

D. 0.1 m

https://dl.doubtnut.com/l/_At3kdEs69DM8


Answer: B

Watch Video Solution

77. 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. 

ρ

T ∝ √ρ

T ∝ ρ0

T ∝
1

ρ

T ∝
1

√ρ

https://dl.doubtnut.com/l/_At3kdEs69DM8
https://dl.doubtnut.com/l/_pQBYS1rtXj1a


Answer: B

Watch Video Solution

78. Period of small oscillations in the two cases shown in

�gure is  and  respectively . Assume �uid does not

have any viscosity , then 

A. 

B. 

T1 T2

T1 = T2

T1 < T2

https://dl.doubtnut.com/l/_pQBYS1rtXj1a
https://dl.doubtnut.com/l/_hG6yiUE7YQqf


C. 

D. Cannot say anything

Answer: B

Watch Video Solution

T1 > T2

79. The variation of potential energy of harmonic

oscillator is as shown in �gure. The spring constant is 

https://dl.doubtnut.com/l/_hG6yiUE7YQqf
https://dl.doubtnut.com/l/_Vo1xHoPzRMPy


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1 × 102Nm− 1

1.5 × 102Nm− 1

2 × 102Nm− 1

3 × 102Nm− 1

80. A particle of mass m oscillates with simple harmonic

motion between points  and , the equilibrium

position being O. Its potential energy is plotted. It will be

as given below in the graph

x1 x2

https://dl.doubtnut.com/l/_Vo1xHoPzRMPy
https://dl.doubtnut.com/l/_omX8AXtBGWYm


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_omX8AXtBGWYm


81. A small ball is kept on the top of a sphere of radius .

The sphere start accelerating with constant acceleration

of  horizontally. The angle of radial line with the

vertical at which small ball leaves the sphere is

. Find the value of . [take ]

A. 4

B. 2

C. 1

D. 0.5

Answer: A

Watch Video Solution

R

10m/s2

sin− 1(K/9)
1

2
K g = 10m/s2

https://dl.doubtnut.com/l/_IlJpaa1VNFQD
https://dl.doubtnut.com/l/_gXKvKhGZGwYb


82. In the �gure, the block of mass m, attached to the

spring of sti�ness k is in correct with the completely

elastic wall, and the compression in the spring is e. The

spring is compressed further by e by displacing the

block towards left and is then released. If the collision

between the block and the wall is completely eleastic

then the time period of oscillation of the block will be 

A. 

B. 

√
2π

3

m

k

2π√
m

k

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


C. 

D. 

Answer: A

Watch Video Solution

√
π

3
m

k

√
π

6
m

k

83. A cubical block of mass M vibrates horizontally with

amplitude of 4.0 cm and a frequency of 2.0 Hz. A small

block of mass is placed on the bigger block. In order that

the smaller block does not side on the bigger block, the

minimum value of the coe�cient of static friction

between the two blocks is (0.16x). Find the valule of

x(Take =10 and g=10m/ )π2 s2

https://dl.doubtnut.com/l/_gXKvKhGZGwYb
https://dl.doubtnut.com/l/_xmJbygtDMwHg


A. 0.36

B. 0.4

C. 0.64

D. 0.72

Answer: C

Watch Video Solution

84. Two pendulum of time periods 3 s and 7 s

respectively start oscillating simultaneously from two

opposite extreme positions. After how much time they

will be in same phase?

https://dl.doubtnut.com/l/_xmJbygtDMwHg
https://dl.doubtnut.com/l/_GEqimoTayXtL


A. 

B. 

C.  s

D. 

Answer: A

Watch Video Solution

s
21

8

s
21

4

21

2

s
21

10

85. A particle under the action of a force has a period of

 and under the action of another force it has a period

 in . What will be its period under the

combined action of both forces in the same direction?

3s

4 sec SHM

https://dl.doubtnut.com/l/_GEqimoTayXtL
https://dl.doubtnut.com/l/_ZfqXQzGB70BP


A. 7 s

B. 5 s

C. 2.4 s

D. 0.4 s

Answer: C

Watch Video Solution

86. A particle performs SHM in a straight line. In the �rst

second, starting from rest, it travels a distance a and in

the next second it travels a distance b in the same side

of mean position. The amplitude of the SHM is

https://dl.doubtnut.com/l/_ZfqXQzGB70BP
https://dl.doubtnut.com/l/_7c0ICXDucU6B


A. a-b

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

2a − b

3

2a2

3a − b

87. A particle is in linear SHM of amplitude A and time

period T. If v refers to its average speed during any

interval of T/3 , then the maximum possible value of v is

A. A
3√3

T

https://dl.doubtnut.com/l/_7c0ICXDucU6B
https://dl.doubtnut.com/l/_c4wvpNEUZdNz


B. 

C. 

D. 

Answer: A

Watch Video Solution

√3A

T

A
2√3

T

3A

T

88. A particle of mass m is dropped from a great height

h above the hole in the earth dug along its diameter.

A. The motion of the particle is simple harmonic

B. The motion of the particle is periodic

https://dl.doubtnut.com/l/_c4wvpNEUZdNz
https://dl.doubtnut.com/l/_gWvcENA6o3N4


C. The speed of the particle at the centre of earth

equals  , where R and M are the radius

and mass of the earth respectively

D. The speed of the particle at the centre of earth

equals , where R and M are the

radius and mass of the earth respectively

Answer: D

Watch Video Solution

√
2GM

(R + h)

√
GM(R + 3h)

R(R + h)

89. The system shown in �gure is in equilibrium . The

mass of the container with Liquid is M, density of liquid

https://dl.doubtnut.com/l/_gWvcENA6o3N4
https://dl.doubtnut.com/l/_2btDZueydLod


in the container is  and the volume of the block is V. If

the container is now displaced downwards through a

distance  and released such that the block remains

well inside the liquid then during subsequent motion 

ρ

x0

https://dl.doubtnut.com/l/_2btDZueydLod


A. time period of SHM of the container will be

B. time period of SHM of the container will be

C. amplitude of SHM of the container is 

D. amplitude of SHM of the container is 

Answer: B

Watch Video Solution

2π√
M

k

2π√
M + ρV

k

x0

2x0

90. A block of mass  attached to a spring of sti�ness

 is lying on a frictionless �oor as shown. The

100g

100N /m

https://dl.doubtnut.com/l/_2btDZueydLod
https://dl.doubtnut.com/l/_3bv4YzPEKJ4v


block is moved to compress the spring by  and

released. If the collision with the wall is elastic then �nd

the time period of oscillations. 

A. 0.2 s

B. 0.1 s

C. 0.15 s

D. 0.132 s

Answer: D

Watch Video Solution

10cm

https://dl.doubtnut.com/l/_3bv4YzPEKJ4v


91. One end of a long metallic wire of length (L) is tied to

the ceiling. The other end is tied to a massless spring of

spring constant . (K.A) mass (m) hangs freely from the

free end of the spring. The area of cross- section and the

Young's modulus of the wire are (A) and (Y) respectively.

If the mass is slightly pulled down and released, it will

oscillate with a time period (T) equal to :

A. 

B. 

C. 

D. 

2π√
m

k

2π√
m(YA + kL)

YAK

2π√
m(YA + kL)

AK

2π√
m(Y + kL)

YAK

https://dl.doubtnut.com/l/_3bv4YzPEKJ4v
https://dl.doubtnut.com/l/_QNIJIgEaHvId


Answer: B

Watch Video Solution

92. A particle of mass 'm' is attached to three identical

springs  and  each of force constant 'K' as shown

in �gure. If the particle of mass 'm' is pushed slightly

against the spring 'A' and released the period of

A, B C

https://dl.doubtnut.com/l/_QNIJIgEaHvId
https://dl.doubtnut.com/l/_0clDwm3Uvkvo


oscillations is 

A. 

B. 

C. 

2π√
2m

k

2π√
m

2k

2π√
m

k

https://dl.doubtnut.com/l/_0clDwm3Uvkvo


D. 

Answer: B

Watch Video Solution

2π√
m

3k

93. A mass M is attached to a horizontal spring of force

constant k �xed one side to a rigid support as shown in

�gure. The mass oscillates on a frictionless surface with

time period T and amplitude A. When the mass M is in

equilibrium position, another mass m is gently placed on

it. When will be the new amplitude of ocillation? 

https://dl.doubtnut.com/l/_0clDwm3Uvkvo
https://dl.doubtnut.com/l/_vyb3IZk19aYQ


  

A. 

B. 

√ A
(M + m)

M

√ A
(M − m)

M

https://dl.doubtnut.com/l/_vyb3IZk19aYQ


C. 

D. 

Answer: C

Watch Video Solution

√ A
M

(M + m)

√ A
M

(M − m)

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

the same 

https://dl.doubtnut.com/l/_vyb3IZk19aYQ
https://dl.doubtnut.com/l/_8rujPH4kBss9


  

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/_8rujPH4kBss9


Answer: B

Watch Video Solution

95. 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

https://dl.doubtnut.com/l/_8rujPH4kBss9
https://dl.doubtnut.com/l/_6kxDl1i6pdhp


vector the rotating particle P is 

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

x(t) = B  sin( )
2πt

30

x(t) = B  cos( )
πt

15

x(t) = Bsin( + )
π

15

π

2

x(t) = Bcos( + )
πt

15

π

2

https://dl.doubtnut.com/l/_6kxDl1i6pdhp


Assertion and reason

Watch Video Solution

1. Assertion :In SHM to �nd time taken in moving from

one point to another point we can not apply the relation

  

Reason : In SHM speed is not constant.

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

Time =
Distance

Speed

https://dl.doubtnut.com/l/_6kxDl1i6pdhp
https://dl.doubtnut.com/l/_kVPiuobBef8o


D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

2. Assertion :Mean positon of SHM is the stable

equlibrium position. 

Reason: In stable equilibrium , position potential energy

is minimum.

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

https://dl.doubtnut.com/l/_kVPiuobBef8o
https://dl.doubtnut.com/l/_fZSaP8C2ZWvg


B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

3. Assertion : In the x-t graph of a particle in SHM

acceleration of particle at time  is positive but velocity

is negative 

t0

https://dl.doubtnut.com/l/_fZSaP8C2ZWvg
https://dl.doubtnut.com/l/_TtivmhslIpYi


  

Reason :  and velocity is slope of x-t graph.

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

a ∝ − x

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


Answer: A

Watch Video Solution

4. Assertion : In ,  is the displacement

measured from extreme position. 

Reason : In the above equation  at time .

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

x = A cos ωt x

x = A t = 0

https://dl.doubtnut.com/l/_TtivmhslIpYi
https://dl.doubtnut.com/l/_gDy4Mzjvhau6


D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

5. Assertion : If a pendulum is suspended in a lift and lift

accelerates upwards, then its time period will decrease. 

Reason : E�ective value of g will be 

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

ge = g + a

https://dl.doubtnut.com/l/_gDy4Mzjvhau6
https://dl.doubtnut.com/l/_qEdOcGllcqYB


B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

6. Assertion : Simple harmonic motion is an example on

one dimensional motion with non-uniform acceleration . 

Reason : In simple harmonic motion, acceleration varies

with displacement linearly.

https://dl.doubtnut.com/l/_qEdOcGllcqYB
https://dl.doubtnut.com/l/_QK8MkeUOmDoD


A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

7. Assertion : If amplitude of SHM is increased , time

period of SHM will increase. 

https://dl.doubtnut.com/l/_QK8MkeUOmDoD
https://dl.doubtnut.com/l/_wTP7y0YqHyjw


Reason: If amplitude is increased, body have to travel

more distance in one complete oscillation.

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_wTP7y0YqHyjw


8. Assertion : x-t equation of a particle in SHM is given as

:   

Reason : In the given equation the minimum potential

energy is zero.

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

x = Acosωt

https://dl.doubtnut.com/l/_XBK3RbKdAANH


Watch Video Solution

9. Assertion : In x=3+4  , amplitude of oscillation is

4 units. 

Reason : Mean position is at x=3.

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

cosωt

https://dl.doubtnut.com/l/_XBK3RbKdAANH
https://dl.doubtnut.com/l/_FOrN2UUWCb1B


Watch Video Solution

10. STATEMENT-1 : In simple harmonic motionn graph

between celocity  and displacement  from mean

position is elliptical. 

STATEMENT-2 : Relation between  and  is given by

.

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

(v) (x)

v x

+ = 1
v2

ω2A2

X2

A2

https://dl.doubtnut.com/l/_FOrN2UUWCb1B
https://dl.doubtnut.com/l/_RjB1guH7u3g7


D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

11. Assertion : In x=5-4  , motion of body is SHM

about the mean position x=5 

Reason Amplitude of oscillation is 9.

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

sinωt

https://dl.doubtnut.com/l/_RjB1guH7u3g7
https://dl.doubtnut.com/l/_JhCnbwZw6EvR


C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

12. Assertion : Time period of a spring-block equation of

a particle moving along X-axis is x=4+6  . Under this

situation, motion of particle is not simple harmonic. 

Reason :  for the given equation is proportional to -

x.

sinωt

d2x

dt
2

https://dl.doubtnut.com/l/_JhCnbwZw6EvR
https://dl.doubtnut.com/l/_wh8m3JrId5lL


A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

13. Assertion : Time period of a spring-block is T. If length

of spring is decreased, time period will decrease. 

https://dl.doubtnut.com/l/_wh8m3JrId5lL
https://dl.doubtnut.com/l/_61dvfeJawmWe


Reason If length is decreased, then the block will have to

travel less distance and it will take less time.

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_61dvfeJawmWe


14. Assertion : A particle performing SHM at certain

instant is having velocity v. It again acquire a velocity v

for the �rst time after a time interval of T second. Then

the time period of oscillation is T second. 

Reason : A particle performing SHM can have same

velocity at two instants in one cycle.

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

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


Answer: D

Watch Video Solution

15. Assertion : Average kinetic energy in one oscillation

during SHM of a body is .  

Reason : Maximum kinetic energy is .

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

mω2A21

4

mω2A21

2

https://dl.doubtnut.com/l/_RZlJkyjogzED
https://dl.doubtnut.com/l/_Ri4L5nn7zWrL


D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

16. Assertion : Bob is released from rest position A. Given

 very small. Angular velocity of bob about point O is

maximum and  at point O.  

θ0

(√ )θ0
g

l

https://dl.doubtnut.com/l/_Ri4L5nn7zWrL
https://dl.doubtnut.com/l/_hzXF4b59Enle


  

Reason : For small angular amplitudes , motion of bob is

simple harmonic

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

https://dl.doubtnut.com/l/_hzXF4b59Enle


B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

17. Assertion : In spring block system if length of spring

and mass of block both are halved, then angular

frequency of oscillations will remain unchanged. 

Reason : Angular frequency is given by  .ω = √
k

m

https://dl.doubtnut.com/l/_hzXF4b59Enle
https://dl.doubtnut.com/l/_WVK2XpdUhjKd


Match the columns

A. If both Assertion and Reason are correct and

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_WVK2XpdUhjKd


1. In SHM match the following 

Watch Video Solution

2. In SHM match the following 

Watch Video Solution

https://dl.doubtnut.com/l/_E3KOwqEsJFl7
https://dl.doubtnut.com/l/_Dcq1muxgpm9b


3. In case of second's pendulum, match the following

(consider shape of earth also) 

Watch Video Solution

4. In the equation  match the

following for x= .  

y = A sin(ωt + )
π

4
A

2

https://dl.doubtnut.com/l/_Z3jMft08cH5u
https://dl.doubtnut.com/l/_4qWU9ppntumZ


Watch Video Solution

5. In spring-block system match the following 

Watch Video Solution

6. Velocity-time graph of a particle in SHM is as shown in

�gure. Match the following 

https://dl.doubtnut.com/l/_4qWU9ppntumZ
https://dl.doubtnut.com/l/_GvsXvxGL8MGR
https://dl.doubtnut.com/l/_66HN9m1hxlx2


Watch Video Solution

7. In y= A sin t + A sin ( t+(2 )/3)` match the following

table. 

ω ω π

https://dl.doubtnut.com/l/_66HN9m1hxlx2
https://dl.doubtnut.com/l/_HNaHWQ94Oi1g


Watch Video Solution

8. x-t equation of a particle in SHM is given as x=

 in SI units. Potential energy at mean

position is zero. Mass of particle is  kg. Match the

following table (SI units). 

Watch Video Solution

1.0 sin(12πt)

1

4

9. F-x and x-t graph of a principle in SHM are as shown in

�gure. Match the following. 

https://dl.doubtnut.com/l/_HNaHWQ94Oi1g
https://dl.doubtnut.com/l/_Je57xgba8Tf3
https://dl.doubtnut.com/l/_WoW7Ex5QCnFJ


Watch Video Solution

10. In the two block spring system, force constant of

spring is k = 6N/m. Spring is stretched by 12 cm and then

https://dl.doubtnut.com/l/_WoW7Ex5QCnFJ
https://dl.doubtnut.com/l/_kuocrRUFRuGf


left. Match the following. 

Watch Video Solution

11. A uniform rod of length l is suspended from a point P.

and the rod is made to undergo small oxcillations.

https://dl.doubtnut.com/l/_kuocrRUFRuGf
https://dl.doubtnut.com/l/_MeFo3S94u4lv


Medical entraces gallery

Match the following 

Watch Video Solution

1. A body of mass  is atteched to the lower end of a

spring whose upper end is �xed .The spring has

m

https://dl.doubtnut.com/l/_MeFo3S94u4lv
https://dl.doubtnut.com/l/_tLjNWajuXhos


negaligible mass .When the mass  is slightly puylled

down and released it oscillation with a time period of 

when the mass  is increased by  time period of

oscillations becomes  The value of  in  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

m

3s

m 1kg

5s m kg

3

4

4
3

16

3

9

16

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


2. Two similar springs P and Q have spring constant

 , such that . They are stretched,

�rst by the same amount (case a), then by the same

force (case b). The work done by the springs

 are related as , in case (a) and case (b),

respectively

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

KPand  KQ KP > KQ

WP  and WQ

WP = WQ, WP > WQ

WP = WQ, WP = WQ

WP > WQ, WQ > WP

WP < WQ, WQ < WP

https://dl.doubtnut.com/l/_YfgIJtD2obyu


3. A particle is executing SHM along a straight line. Its

velocities at distances  and  from the mean position

are  and , respectively. Its time period is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x1 x2

v1 v2

2π

 
⎷

x2
1 + x2

2

v2
1 + v2

2

2π

 
⎷

x2
2 − x2

1

v2
1 − v2

2

2π

 
⎷

v2
1 + v2

2

x2
1 + x2

2

2π

 
⎷

v2
1 − v2

2

x2
1 − x2

2

https://dl.doubtnut.com/l/_YfgIJtD2obyu
https://dl.doubtnut.com/l/_SmMHgeBpdkHH


4. The velocity v and displacement x of a particle

executing simple harmonic motion are related as 

.  

 Find the velocity v when the

displacement becomes x.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v = − ω2x
dv

dx

Atx = 0, v = v0.

√v2
0 + ω2x2

√v2
0 − ω2x2

v = 3√v3
0 + ω2x3

v = v0 − (ω3x3ex
3
)

1 / 3

https://dl.doubtnut.com/l/_7QzQVO8PDzCA
https://dl.doubtnut.com/l/_mazuxiC9RHb5


5. A body hanging from a spring stretches it by  at

the earth's surface. How much will the same body

stretch the spring at a place  above the earth's

surface? Radius of the earth is .

A. 0.79 cm

B. 1.79 cm

C. 0.21 cm

D. None of these

Answer: A

Watch Video Solution

2cm

800cm

6400km

https://dl.doubtnut.com/l/_mazuxiC9RHb5


6. A particle of mass 200 g executes a simpel harmonit

motion. The resrtoring force is provided by a spring of

spring constant . Find the time period.

A. 0.93 s

B. 0.63 s

C. 0.31 s

D. None of these

Answer: C

Watch Video Solution

80Nm− 1

https://dl.doubtnut.com/l/_A9eqgA12bUqx


7. A particle of mass 40 g executes a simple harmonic

motion of amplitude 2.0 cm. If the time period is 0.20 s,

�nd the total mechanical energy of the system.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

14.8 × 10− 3J

7.9 × 10− 3J

23.7 × 10− 3J

3.9 × 10− 3J

https://dl.doubtnut.com/l/_twRp3IzAXeiL


8. A copper sphere attached to the bottom of a vertical

spring is oscillating with time period 10 s. If the copper

sphere is immersed in a �uid (assume the viscosity of

the �uid is negligilbe) of spec�c gravity  of that of the

copper, then time period of the oscillation is

A. 5 s

B. 10 s

C. 2.5 s

D. 20 s

Answer: B

Watch Video Solution

1

4

https://dl.doubtnut.com/l/_TEV4ikusVXLp
https://dl.doubtnut.com/l/_rvo46bFgDnQv


9. In case of uniform circular motion which of the

following physical quantity do not remain constant

A. kinetic energy

B. potential energy

C. restoring force

D. Frequency

Answer: D

Watch Video Solution

10. Out of the following functions representing motion

of a particle which represents SHM ? 

https://dl.doubtnut.com/l/_rvo46bFgDnQv
https://dl.doubtnut.com/l/_a2bc9kGvB42y


I.  , II.   

III.  , IV. 

A. A and B

B. A and C

C. A only

D. A, B and C not D

Answer: B

Watch Video Solution

y = sinωt − cos ωt y = sin3 ωt

y = 5 cos( − 3ωt)
3π

4
y = 1 + ωt + ω2t2

11. The ration of kinetic energy to the potential energy of

a particle executing SHM at a distance equal to half its

https://dl.doubtnut.com/l/_a2bc9kGvB42y
https://dl.doubtnut.com/l/_9B0B8CEYszYt


amplitude , the distance being measured from its

equilibrium position is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2: 1

3: 1

8: 1

1: 1

12. A body oscillates with SHM according to the equation

(in SHM unit ),  . Its instantaneous

displacement at t=1 s is

x = 5cos(2πt + )
π

4

https://dl.doubtnut.com/l/_9B0B8CEYszYt
https://dl.doubtnut.com/l/_rB07kmKHnWsM


A. m

B. m

C.  m

D.  m

Answer: D

Watch Video Solution

√2

5

1

√3

1

2

5

√2

13. Two pendulums having time period  and . They

start  at the same time from mean position.

what will be the phase di�erence between them after

the bigger pendulum has completes one oscillation ?

T
5T
4

S. H. M.

https://dl.doubtnut.com/l/_rB07kmKHnWsM
https://dl.doubtnut.com/l/_wh00BWYsxh0j


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

45∘

90∘

60∘

30∘

14. The amplitude of a executing  is  At the

mean position the speed of the particle is  The

distance of the particle from the mean position at which

the speed the particle becomes  will be

SHM 4cm

16cm/s

8√3cm/s

https://dl.doubtnut.com/l/_wh00BWYsxh0j
https://dl.doubtnut.com/l/_R4zHmwrXkQgK


A.  cm

B.  cm

C. 1 cm

D. 2 cm

Answer: D

Watch Video Solution

2√3

√3

15. What is the phase di�erence between two simple

harmonic motions represented by 

and ?

A. 

x1 = Asin(ωt + )
π

6

x2 = Acosωt

π

6

https://dl.doubtnut.com/l/_R4zHmwrXkQgK
https://dl.doubtnut.com/l/_YZwgGPWO60QK


B. 

C. 

D. 

Answer: B

Watch Video Solution

π

3

π

2

2π

3

16. The oscillation of a body on a smooth horizental

surface is respresented by the equation

 

where one of the following graph shown correctly the

variation a with ?

X = A cos(ωt)

t

https://dl.doubtnut.com/l/_YZwgGPWO60QK
https://dl.doubtnut.com/l/_2DQd9JkI28T6


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_2DQd9JkI28T6


17. When a wave travels in a medium, the particle

displacement is given by the equation 

 where  and  are constants.

The maximum particle velocity will be twice the wave

velocity. If

A. b=ac

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = a sin 2π(bt − cx), a, b c

v =
1

ac

c = πa

c =
1

πa

https://dl.doubtnut.com/l/_TO9rtbDybvmw
https://dl.doubtnut.com/l/_9qD13MN7stK0


18. When a particle executes SHM oscillates with a

frequency v, then the kinetic energy of the particle

A. change periodically with a frequency of v

B. changes periodically with a frequency of 2v

C. changes periodically with a frequency of v/2

D. remain constant

Answer: B

Watch Video Solution

19. If a body is executing simple harmonic motion and its

current displacement is  times the amplitude from√3/2

https://dl.doubtnut.com/l/_9qD13MN7stK0
https://dl.doubtnut.com/l/_DS56LxhcSt5p


its mean position , then the ratio between potential

energy and kinetic energy is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3: 2

2: 3

√3: 1

3: 1

20. A 10 kg metal block is attached to a spring constant

. A block is displaced from equilibrium1000Nm− 1

https://dl.doubtnut.com/l/_DS56LxhcSt5p
https://dl.doubtnut.com/l/_BhQskNxYEJLl


position by 10 cm and released. The maximum

acceleration of the block is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10ms− 2

100ms− 2

200ms− 2

0.1ms− 2

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

SHM in the horizontal plane with an amplitude A. What

https://dl.doubtnut.com/l/_BhQskNxYEJLl
https://dl.doubtnut.com/l/_KnMjt1KT8T9V


will be the frequency of oscillation, the block will just

start to slip? Coe�cient of friction .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= μ

√
1

2π

μg

A

√
1

4π

μg

A

2π√
A

μg

4π√
A

μg

22. The displacement  of a particle executing periodic

motion is given by 

y

https://dl.doubtnut.com/l/_KnMjt1KT8T9V
https://dl.doubtnut.com/l/_LotiChUmEVrg


  

How many independent harmonic motions may be

considered to superpose to results this expression :

A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

y = 4 1000t
cos2(t)

2

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


23. The time period of a simple pendulum of length 9.8

m is

A. 0.159 s

B. 3.14 s

C. 6.5 s

D. 6.28 s

Answer: D

Watch Video Solution

24. A particle executing of a simple harmonic motion

covers a distance equal to half its amplitude in on e

https://dl.doubtnut.com/l/_0SBPi9dqbnyI
https://dl.doubtnut.com/l/_sVp10O6063ND


second . Then the time period of the simple harmonic

motion is

A. 4 s

B. 6 s

C. 8 s

D. 12 s

Answer: D

Watch Video Solution

25. The diplacement , velocity and acceleration in a

simple harmonic motion are related as the

https://dl.doubtnut.com/l/_sVp10O6063ND
https://dl.doubtnut.com/l/_OsqcYiEEEO46


A. displacement , velocity and acceleration all act in

the same directionb

B. displacement and velocity act in the same

direction but acceleration in the opposite

direction.

C. velocity and acceleration are parallel and both are

perpendicular to the displacement

D. displacement and acceleration are anti-parallel

and both perpendicular to the velocity

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_OsqcYiEEEO46
https://dl.doubtnut.com/l/_F9mFB3Wbln9j


26. If  and  are the time-periods of oscillation of a

simple pendulum on the surface of earth (of radius R)

and at a depth d, the d is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

T1 T2

(1 − )R
T 2

1

T 2
2

(1 − )R
T 2

2

T 2
2

(1 − )R
T2

T2

(1 − )R
T2

T1

https://dl.doubtnut.com/l/_F9mFB3Wbln9j


27. A particle executes SHM in accordance with

. If  is the time taken by it to reach from

x=0 to and  is the time taken by it to

reach from A to x=A , the value of  is

A. 2

B. 

C. 3

D. None of the these

Answer: D

Watch Video Solution

x = Asinωt t1

x = √3(A/2) t2

x = √3/2 t1 /t2

1

2

https://dl.doubtnut.com/l/_9wjv3tLMdNip


28. In case of a forced vibration the resonance wave

becomes very sharp when the

A. Restoring force is small

B. damping force is small

C. quality factor is small

D. quality factor is small

Answer: B

Watch Video Solution

29. When a boy is playing on a swing in the sitting

position , the time period of oscillations of the swing is

https://dl.doubtnut.com/l/_lUh94EPK0Hbw
https://dl.doubtnut.com/l/_WfzAIdEsbKG0


T. If the boy stands up , the time period of oscillation of

the spring will be

A. more than T

B. less than T

C. equal to T

D. Cannot be predicted

Answer: B

Watch Video Solution

30. To make the frequency double of an oscillator, we

have to

https://dl.doubtnut.com/l/_WfzAIdEsbKG0
https://dl.doubtnut.com/l/_E2ssqoq2hUNW


A. half the mass

B. quadruple the mass

C. double the mass

D. reduce the mass to one-fourth

Answer: D

Watch Video Solution

31. An SHM is give by .

What is the amplitude of the motion of y in metre ?

A. 10

B. 20

y = 5[sin(3πt) + √3cos(3πt)]

https://dl.doubtnut.com/l/_E2ssqoq2hUNW
https://dl.doubtnut.com/l/_MdfTj4MfvVZu


C. 1

D. 5

Answer: A

Watch Video Solution

32. Two simple harmonic motions are represented by the

equations 

their amplitude are in the ratio of ………… .

A. 

B. 

y1 = 10 sin(3πt + π/4) and y2 = 5(sin 3πt + √3 cos 3πt)

1: 2

2: 1

https://dl.doubtnut.com/l/_MdfTj4MfvVZu
https://dl.doubtnut.com/l/_QoIb48CkIx03


C. 

D. None of these

Answer: C

Watch Video Solution

1: 1

33. If a simple pendulum is taken to place where g

decreases by 2%, then the time period

A. increase by 5%

B. increase by 1%

C. increase by 2%

D. decrease by 5 %

https://dl.doubtnut.com/l/_QoIb48CkIx03
https://dl.doubtnut.com/l/_CCPU6696IOXo


Answer: B

Watch Video Solution

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

along with the support. Then

A. it does not oscillate at all

B. its periodic time increase

C. its periodic time decrease

D. None of the above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_CCPU6696IOXo
https://dl.doubtnut.com/l/_8Ku8CTWQSTt5


35. Equations

represent

S.H.M. The ratio of the amplitudes of the two motions is

A. 0.5

B. 

C. 1

D. 2

Answer: B

Watch Video Solution

y1 = A sinωt and y2 = sinωt + cos ωt
A

2

A

2

√2

https://dl.doubtnut.com/l/_8Ku8CTWQSTt5
https://dl.doubtnut.com/l/_SBSmPR94hoaG


36. The e�ective spring constant of two spring system as

shown in �gure will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

k1 − k2

k1 + k2

k1k2 /k1 − k2

k1k2 /k1 + k2

https://dl.doubtnut.com/l/_L7mZSeq95qPD


37. A block of mass  suspended from a spring

oscillates with time period . If spring is cut in to two

equal parts and same mass  is suspended from one

part, new period os oscillation is

A. 2T

B. 

C. 

D. 

Answer: D

Watch Video Solution

M

T

M

√2T

T

√2

T

2

https://dl.doubtnut.com/l/_krcfSqvQYDqH
https://dl.doubtnut.com/l/_1SaLH8pMEVAY


38. Assertion: If bob of a simple pendulum is kept in a

horizontal electric �eld, its period of oscillation will

remain same. 

Reason: If bob is charged and kept in horizontal electric

�eld, then the time period will be decreased.

A. If both assertion and Reason are correct but

Reason is the correct explanation of Assertion.

B. If both Assertion and Reason are correct but

Reason is not the correct explanation of Assertion.

C. If Assertion is correct but Reason is incorrect.

D. If assertion is incorrect and reason is correct.

Answer: B

https://dl.doubtnut.com/l/_1SaLH8pMEVAY


Watch Video Solution

39. The displacement of two identical particles executing

 are represented by equations 

 For what value

of , energy of both the particles is same.

A. 16 unit

B. 6 unit

C. 4 unit

D. 8 unit

Answer: D

Watch Video Solution

SHM

x1 = 4 sin(10t + )&x2 = 5 cos(ωt)
π

6

∙

https://dl.doubtnut.com/l/_1SaLH8pMEVAY
https://dl.doubtnut.com/l/_VFFNAuHjjl2A


40. The amplitude and the periodic time of a S.H.M. are 5

cm and 6 sec respectively. At a distance of 2.5 cm away

from the mean position, the phase will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

π

3

π

4

π

6

5π

12

https://dl.doubtnut.com/l/_VFFNAuHjjl2A
https://dl.doubtnut.com/l/_1TFAXxe57DjD

