
PHYSICS

BOOKS - TARGET PHYSICS (HINGLISH)

OSCILLATIONS

Classical Thinking

1. If the motion of an object repeats itself at

regular intervals of time , it is called  motion

.

_____

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_pyinj1bsfDP7


A. non oscillatory motion.

B. non periodic motion

C. periodic motion

D. rectilinear motion

Answer: C

Watch Video Solution

2. Which of the following is not a simple harmonic

motion?

A. Motion of needle of sewing machine

https://dl.doubtnut.com/l/_pyinj1bsfDP7
https://dl.doubtnut.com/l/_JRKZrEGm9T7Q


B. Vibrations of atoms in molecules

C. Motion of tip of hands of a clock

D. Motion of pendulum clock

Answer: C

View Text Solution

3. Select the correct statements. 

(i) A simple harmonic motion is necessarily

periodic 

(ii) A simple harmonic motion is necessarily

oscillatory 

https://dl.doubtnut.com/l/_JRKZrEGm9T7Q
https://dl.doubtnut.com/l/_bSuGyofYkOJU


(iii) An oscillatory motion is necessarily periodic 

(iv) A periodic motion is necessarily oscillatory

A. all periodic motions aie not oscillatory.

B. all periodic motions are oscillatory.

C. all periodic motions are not periodic

motions.

D. all periodic motions are non hahnonic.

Answer: A

Watch Video Solution

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


4. Select the WRONG statement. A body is said to

be in S.H.M, if

A. the motion is periodic

B. its acceleration is directed towards a �xed

point in its path

C. the magnitude of acceleration is directly

proportional to displacement

D. the acceleration is directed in the direction

of displacement

Answer: D

https://dl.doubtnut.com/l/_5SS0p0fFtaO5


Watch Video Solution

5. When a particle undergoes S.H.M., there is

always a constant ratio between its displacement

and

A. period

B. acceleration

C. mass

D. velocity

Answer: C

i l i

https://dl.doubtnut.com/l/_5SS0p0fFtaO5
https://dl.doubtnut.com/l/_qmzkJ1OzypP3


View Text Solution

6. The dimensions of k in equation F = kx are

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

[M 1L1T − 2]

[M 0L2T − 1]

[M 1L0T − 2]

[M 1L0T − 1]

https://dl.doubtnut.com/l/_qmzkJ1OzypP3
https://dl.doubtnut.com/l/_qhvHlwApyGXt
https://dl.doubtnut.com/l/_Q838F4EHS51W


7. A particle moving along the X-axis executes

simple harmonic motion, then the force acting on

it is given by 

where, A and K are positive constants.

A. -A kx

B. A cos (kx)

C. 

D. A kx

Answer: C

Watch Video Solution

A−kx

https://dl.doubtnut.com/l/_Q838F4EHS51W
https://dl.doubtnut.com/l/_FzlwfLY5M7BJ


8. The restoring force and P .E. of a particle

executing S,H.M are F and V when its

displacement is· x. The relation between F, V and

xis

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

+ x = 0
V

F

+ x = 0
F

V

2 + x = 0
V

F

V + x = 0
F

2

https://dl.doubtnut.com/l/_FzlwfLY5M7BJ


9. Which of the following functionss represents a

simple harmonic oscillation ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sinωt − cos ωt

sin2 ωt

sinωt + sin 2ωt

sinωt − sin 2ωt

https://dl.doubtnut.com/l/_1agfFxYLLcPj


10. Which of the following graphs correctly shows

variation between the restoring force I F I and

distance from the mean position (x) of a particle

performing linear S.H.M.?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_XNs2JIdsKuhc


11. A paricle of mass  executes a simple

harmonic motion. The restorting force is provided

by a spring of spring constant . Find the

time period.

A. 0.31s

B. 0.15s

C. 0.05s

D. 0.02s

Answer: D

Watch Video Solution

200g

80N /m

https://dl.doubtnut.com/l/_EiTyG7fylrSO


12. If the period of oscillation of mass m

suspended from a spring is 2 s, then the period of

mass 4 m will be

A. 1s

B. 2s

C. 3s

D. 4s

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_lPkNvizV5Vsn
https://dl.doubtnut.com/l/_GJIdIv7zemrD


13. Acceleration of a particle, executing SHM, at it’s

mean position is

A. is in�nity

B. varies

C. is maximum

D. is zero

Answer: C

Watch Video Solution

14. The acceleration of a particle in S.H.M. is

https://dl.doubtnut.com/l/_GJIdIv7zemrD
https://dl.doubtnut.com/l/_KlXlO21DgJKl


A. always zero

B. always constant

C. maximum at the extreme position

D. maximum at the equilibrium position

Answer: C

Watch Video Solution

15. The correct di�erential equation of linear

S.H.M. is

A. − x = 0
d2x

dt2

k

m

https://dl.doubtnut.com/l/_KlXlO21DgJKl
https://dl.doubtnut.com/l/_GG057jDFjBlf


B. 

C. 

D. 

Answer: D

View Text Solution

− x = 0
dx

dt

k

m

( )
2

− x = 0
dx

dt

k

m

+ x = 0
d2x

dt
2

k

m

16. In simple harmonic motion, the ratio of

acceleration of the particle to its displacement at

any time is a measure of

A. spring constant

https://dl.doubtnut.com/l/_GG057jDFjBlf
https://dl.doubtnut.com/l/_iVbJsUCDB0jk


B. angular frequency

C. (angular frequency

D. restoring force

Answer: C

Watch Video Solution

)
2

17. The displacement of a particle moving in S.H.M.

at any instant is given by  . The

accelreation after time  os

A. 

y = a sinωt

t =
T

4

Aω

https://dl.doubtnut.com/l/_iVbJsUCDB0jk
https://dl.doubtnut.com/l/_BashwJ0Hgvs4


B. 

C. 

D. 

Answer: D

Watch Video Solution

−Aω

Aω2

−Aω2

18. A particle executing sim ple harn1oni c motion

has amplitude of I metre and time period 4

second. At t = 0. x = 5 going towards positive x

direction. Then the equation for tl1e displacement

x at rime t

https://dl.doubtnut.com/l/_BashwJ0Hgvs4
https://dl.doubtnut.com/l/_aDI74K8lxoPZ


A. 

B. 

C. 

D. 

Answer: A

View Text Solution

x = 10 sin( + )cm
πt

2

π

6

x = 15 sin( + )cm
πt

6

π

3

x = 10 cos( + )cm
πt

3

π

6

x = 15 cos( + )cm
πt

6

π

3

19. The angular velocities of three bodies in 

are  with their respective amplitudes as 

SHM

ω1, ω2, ω3

https://dl.doubtnut.com/l/_aDI74K8lxoPZ
https://dl.doubtnut.com/l/_4dT8zjy3M5mR


. If all three bodies have same mass

and maximum velocity then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A1, A2, A3

A1ω1 = A2ω2 = A3ω3

A1ω
2
1 = A2ω

2
2 = A3ω

2
3

A2
1ω1 = A2

2ω2 = A2
3ω3

A2
1ω

2
1 = A2

2ω
2
2 = A2

3ω
2
3

https://dl.doubtnut.com/l/_4dT8zjy3M5mR


20. The velocity of a particle in simple harmonic

motion at displacement y from mean position is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ω√A2 + y2

ω√A2 − y2

ωy

ω2√A2 − y2

https://dl.doubtnut.com/l/_zgvK75oj9Lnw


21. The di�ernetial equation of S.H.M is given by

. The frequency of motion is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

+ ∝ x = 0
d2x

dt
2

√ ∝

2π

π

√ ∝

2π

√ ∝

∝
2π

https://dl.doubtnut.com/l/_XRceU7R5FIsU


22. The maximum acceleration of a body moving is

SHM is  and maximum velocity is . The

amplitude is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a0 v0

∝2 /β

β2 / ∝

∝ /β

β/ ∝

https://dl.doubtnut.com/l/_qosNou1MZvxa
https://dl.doubtnut.com/l/_MRxNc9Di9xZq


23. A small body of mass 0.10 kg is executing

S.H.M. of amplitude 1.0 m and period 0.20 sec . The

maximum force acting on it i

A. 98.596 N

B. 985.96 N

C. 100.2 N

D. 76.23 N

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_MRxNc9Di9xZq


24. If a body of mass 0.98 kg is made to oscillate

on a spring of force constant 4.84 N/m the

angular frequency of the body is

A. 1.22 rad/s

B. 2.22 rad/s

C. 3.22 rad/s

D. 4.22 rad/s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_crw21y8HcX2s
https://dl.doubtnut.com/l/_vBIBc5wjcSep


25. To make the frequency double of an oscillator,

we have to

A. double the mass

B. half the mass

C. quadruple the mass

D. reduce the mass to one-fourth

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_vBIBc5wjcSep


26. The equation of SHM of a particle is

, where k is a positive constant. The

time period of motion is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+ ky = 0
d2y

dt
2

2π

k

2πk

2π

√k

2π√k

https://dl.doubtnut.com/l/_L2hjZiPd6Rw8
https://dl.doubtnut.com/l/_KrRcTaPSJ9WX


27. Assertion: In S.H.M., the velocity and

displacement of the particle are in the same

phase. 

Reason: Velocity is the ratio of displacement to

the time taken.

A. Assertion is True, Reason is True, Reason is a

correct explanation for Assertion

B. Assertion is True, Reason is True, Reason is

not a correct explanation for Assertion

C. Assertion is True, Reason is False

D. Assertion is False but, Reason is True.

https://dl.doubtnut.com/l/_KrRcTaPSJ9WX


Answer: D

View Text Solution

28. Two particles P and Q start from origin and

execute simple harmonic motion along X-axis with

same amplitude but with periods  and 

respectively. The ratio of the velocities of P and Q

when they meet is

A. 

B. 

C. 

3s 6s

1: 2

2: 1

2: 3

https://dl.doubtnut.com/l/_KrRcTaPSJ9WX
https://dl.doubtnut.com/l/_NmWovgcyMWok


D. 

Answer: B

Watch Video Solution

3: 2

29. The displacement of a particle executing S.H.M.

is given by, y = 0.20 sin (100 t) cm. The maximum

speed of the particle is

A. 200 cm/s

B. 100 cm/s

C. 20 cm/s

https://dl.doubtnut.com/l/_NmWovgcyMWok
https://dl.doubtnut.com/l/_Tdi0j7Zh7TIY


D. 50 cm/s

Answer: C

Watch Video Solution

30. A particle executes S.H.M. with an amplitude

0.5 m and frequency 100 Hz. The maximum speed

of the particle will be

A. 

B. 0.5 m/s

C. 

πm/s

5π × 10− 5m/s

https://dl.doubtnut.com/l/_Tdi0j7Zh7TIY
https://dl.doubtnut.com/l/_vTj1WUZlGWa1


D. 

Answer: D

Watch Video Solution

100π  m/s

31. A particle is executing a linear S.H.M. Its

velocity at a distance x from the mean position is

given by . The maximum velocity

of the particle is

A. 12 unit

B. 18 unit

v2 = 144 − 9x2

https://dl.doubtnut.com/l/_vTj1WUZlGWa1
https://dl.doubtnut.com/l/_fdewwuvAL9Dr


C. 24 unit

D. 36 unit

Answer: A

Watch Video Solution

32. A particle performing a U.C.M. has a

A. S.H.M

B. U.C.M

C. non-harmonic motion

D. periodic oscillation

https://dl.doubtnut.com/l/_fdewwuvAL9Dr
https://dl.doubtnut.com/l/_Lf2vZtDnuVNx


Answer: A

Watch Video Solution

33. When a particle in U.C.M. performs complete

circle on a reference circle, its projection

A. performs one to fro motion on horizontal

diameter.

B. two back and forth motion on diameter.

C. follows the same motion on circumference

of the circle.

https://dl.doubtnut.com/l/_Lf2vZtDnuVNx
https://dl.doubtnut.com/l/_8vCf9Hl42c7D


D. remains stationary at any time

Answer: A

View Text Solution

34. The phase angle is

A. one dimensional quantity

B. two dimensional quantity

C. three dimensional quantity

D. dimensional quantity

https://dl.doubtnut.com/l/_8vCf9Hl42c7D
https://dl.doubtnut.com/l/_1KO5FWR0kdZ6


Answer: D

Watch Video Solution

35. The term phase in S.H.M

A. is the angle measured in degree only.

B. speci�es the position of the particle only

C. speci�es the direction of motion only

D. speci�es both the position and direction of

motion.

https://dl.doubtnut.com/l/_1KO5FWR0kdZ6
https://dl.doubtnut.com/l/_635rSB4piZDP


Answer: D

View Text Solution

36. The phase change from right to left extreme

position is

A. 

B. 

C. 

D. 

Answer: A

π

π/2

2π

3π/2

https://dl.doubtnut.com/l/_635rSB4piZDP
https://dl.doubtnut.com/l/_FtB2cd8OK2X3


Watch Video Solution

37. The phase di�erence between the

displacement and acceleration of a particle

execuliting simple harmonic motion is

A. 0

B. 

C. 

D. 

Answer: C

h id l i

360∘

180∘

90∘

https://dl.doubtnut.com/l/_FtB2cd8OK2X3
https://dl.doubtnut.com/l/_OLnKifd1Mki0


Watch Video Solution

38. The displacement of a particle performing

S.H.M is . The quantity 

is called

A. phase constant

B. epoch

C. initial phase

D. all of these

Answer: D

Watch Video Solution

x = A  sin(ωt + ∝ ) ∝

https://dl.doubtnut.com/l/_OLnKifd1Mki0
https://dl.doubtnut.com/l/_5qA9bbBHYx4c


39. The phase of a particle executing simple

harmonic motion is  when it has

A. maximum velocity

B. maximum acceleration

C. maximum displacement

D. both (b) and (c )

Answer: D

Watch Video Solution

π

2

https://dl.doubtnut.com/l/_5qA9bbBHYx4c
https://dl.doubtnut.com/l/_M4DmUWl2bjmo
https://dl.doubtnut.com/l/_pAgzhDMabSWe


40. Graph between velocity and displacement of a

particle, executing S.H.M. is

A. a straight line

B. a parabola

C. a hyperbola

D. an ellipse

Answer: D

Watch Video Solution

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


41. A particle executing S.H.M. starts from the

mean position. Its phase, when it reaches the

extreme position, is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

2

π

3π

2

2π

https://dl.doubtnut.com/l/_Doly4sQOVaCN
https://dl.doubtnut.com/l/_WjuMyXenKzDH


42. The average acceleration of a particle

performing SHM over one complete oscillation is

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

Aω2

2

Aω2

√2

Aω2

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


43. When a particle in linear S.H.M. completes two

oscillations, its phase increases by

A.  radian

B.  radian

C.  radian

D.  radian

Answer: C

Watch Video Solution

2π

3π

4π

π

https://dl.doubtnut.com/l/_MJ3R3wrsb45d


44. The equation of SHM of a particle is

, where k is a positive constant. The

time period of motion is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+ ky = 0
d2y

dt
2

2πnt

∝

2πnt + ∝

2πt

https://dl.doubtnut.com/l/_MUFFPS21Ib18
https://dl.doubtnut.com/l/_9yUn5eAyboQQ


45. The phase of a particle performing S.H.M.

increases by  after every 4 seconds. Its time

period of oscillation is

A. 8s

B. 4s

C. 2s

D. 16s

Answer: D

View Text Solution

π/2

https://dl.doubtnut.com/l/_9yUn5eAyboQQ


46. The equation of a simple harmonic motion is

given by , . The initial

phase angle is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = 8 sin(8πt) + 6 cos(8πt)

tan− 1(4/3)

tan− 1(3/4)

tan− 1(2/3)

tan− 1(5/8)

https://dl.doubtnut.com/l/_h31gi3JawnOh
https://dl.doubtnut.com/l/_tmIZcxo0xl9F


47. If the particle in linear S.H.M. starts from the

extreme left position, then its equation of motion

is given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_tmIZcxo0xl9F


48. The potential energy of a particle perfonning

S.H.M. is

A. maximum at the centre of path

B. minimum at the extreme position

C. proportional to the displacement from the

centre

D. proportional to the square of the

diplacement from the centre.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_IVt7vuVYWHtW


49. At the mean position, the potential energy of

a particle performing S.H.M. is

A. minimum

B. in between minimum and maximum

C. maximum

D. half of maximum value

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_IVt7vuVYWHtW
https://dl.doubtnut.com/l/_ObCKBsQj90Mr
https://dl.doubtnut.com/l/_0DlvFuGAcNRF


50. During SHM, a paricle has displacement x form

mean position. If accreleration. Kinetic energy and

potential energy are represented by a K and U

respectively, the choose the appropriate graph

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_0DlvFuGAcNRF


51. A particle is executing S.H.M. along a straight

line. The graph showing the variation of kinetic,

potential and total energy K, U and T respectively

with displacement is - 

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_Vj5py2nqz4OT


Answer: A

Watch Video Solution

52. The potential energy of a particle with

displacement X is . The motion is simple

harmonic, when (K is a positive constant)

A. 

B. 

C. U=K

D. U=kx

U(X)

U = −
kx2

2

U = kx2

https://dl.doubtnut.com/l/_Vj5py2nqz4OT
https://dl.doubtnut.com/l/_JQBVh360N9RT


Answer: A

Watch Video Solution

53. A body of mass 1 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

C. 24 J

y = 6 sin(100t + π/4)

https://dl.doubtnut.com/l/_JQBVh360N9RT
https://dl.doubtnut.com/l/_UT7iDvQwwmNi


D. 36 J

Answer: B

Watch Video Solution

54. The distance of the body from mean position,

where the kinetic energy of a particle perfonning

S.H.M. of amplitude 8 mm, is three times its

potential energy is

A. 4 cm

B. 4 mm

https://dl.doubtnut.com/l/_UT7iDvQwwmNi
https://dl.doubtnut.com/l/_S65MmxpHCHp6


C. 6 mm

D. 6 cm

Answer: B

Watch Video Solution

55. The kinetic energy of a particle executing

S.H.M. is 16 J when it is at its mean position. If the

mass of the particle is 0.32 kg , then what is the

maximum velocity of the particle

A. 5 m/s

https://dl.doubtnut.com/l/_S65MmxpHCHp6
https://dl.doubtnut.com/l/_kB8wwuhzEhpX


B. 15 m/s

C. 10 m/s

D. 20 m/s

Answer: C

Watch Video Solution

56. The total energy of a particle executing S.H.M.

is 80 J . What is the potential energy when the

particle is at a distance of 3/4 of amplitude from

the mean position

https://dl.doubtnut.com/l/_kB8wwuhzEhpX
https://dl.doubtnut.com/l/_eOFRTo1Cg7SC


A. 60 J

B. 10 J

C. 40 J

D. 45 J

Answer: D

Watch Video Solution

57. Maximum kinetic energy of a particle

suspended from a spring in oscillating state is 5

https://dl.doubtnut.com/l/_eOFRTo1Cg7SC
https://dl.doubtnut.com/l/_8eXOquv6n6ry


joule and amplitude is 10 cm. The force constant

of the spring will be

A. 100 N/m

B. 10 N/m

C. 1000 N/m

D. 500 N/m

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_8eXOquv6n6ry


58. Two particle are executing SHMs .The

equations of their motions are 

What is the ratio of their amplitudes.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y1 = 10sin(ωt + )  and y2 = 5sin(ωt + )
π

4

√3π

4

1: 1

1: 2

2: 5

5: 2

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


59. Two simple harmonic motions are given by

 and 

. The phase di�erence

between these after  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y1 = a sin[( )t + ϕ]
π

2

y2 = b sin[( )t + ϕ]
2π

3

1s

π

π

2

π

4

π

6

https://dl.doubtnut.com/l/_xyuqFJTtyLBN
https://dl.doubtnut.com/l/_5w7fMxUBRP64


Watch Video Solution

60. Two parallel S.H.M.s have equations

 and 

. The amplitude of the

resultant motion is

A. 

B. 

C. 

D. 

Answer: A

y1 = A1 sin(ωt + 2π)

y2 = A2 sin( + 4π)
ω

t

+ = (A1 + A2)

+ = (A1 − A2)

√A2
1 + A2

2 + A1A2

√A2
1 + A2

2

https://dl.doubtnut.com/l/_5w7fMxUBRP64
https://dl.doubtnut.com/l/_bQIE4R6qaqlp


Watch Video Solution

61. In a simple pendulum the period of oscillation

 is related to the length of the pendulum 

as

A. =constant

B. =constant

C. =constant

D. =constant

Answer: C

Watch Video Solution

(T ) (L)

l

T

l2

T

l

T 3

l2

T 3

https://dl.doubtnut.com/l/_bQIE4R6qaqlp
https://dl.doubtnut.com/l/_yoWdF8vSI3E5


Watch Video Solution

62. If the lift moves up and comes down with

uniform speed, then the time period of pendulum

in the lift

A. increases and decreases respectively.

B. remains same

C. decrease and increase respectively

D. becomes zero

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_yoWdF8vSI3E5
https://dl.doubtnut.com/l/_9XIvdANTeRsu


63. A second's pendulum is placed in a space

laboratory orbiting around the earth at a height

, where R is the radius of the earth. The time

period of the pendulum is

A. zero

B. 

C. 4 s

D. in�nite

Answer: D

Watch Video Solution

3R

2√3

https://dl.doubtnut.com/l/_9XIvdANTeRsu
https://dl.doubtnut.com/l/_0ugtQBp0sH3U


Watch Video Solution

64. A simple pendulum has a time period T. If the

support and the pendulum fall freely, the time

period will be

A. in�nity

B. greater than T

C. less than T

D. zero

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_0ugtQBp0sH3U
https://dl.doubtnut.com/l/_dgZOvN5JuOFV


65. If the length of a pendulum is made 9 times

and mass of the bob is made 4 times then the

value of time period becomes

A. 3T

B. 3/2T

C. 4T

D. 2T

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_dgZOvN5JuOFV
https://dl.doubtnut.com/l/_2gILyTQrPNXf


66. The length of seconds pendulum at a place

wl}ere g = 4.9 m/  is

A. 99.54 cm

B. 60 cm

C. 50 cm

D. 101 cm

Answer: C

Watch Video Solution

s2

https://dl.doubtnut.com/l/_3kDUfrkErMRv


67. If at any time, the displacement of a simple

pendulum be 0.02 m, then its acceleration is 2 m/

. What is the angular speed of the pendulum at

that instant?

A. 100 rad/s

B. 10 rad/s

C. 1 rad/s

D. 0.1 rad/s

Answer: B

Watch Video Solution

s2

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


68. The equation 

  

represents the equation of motion for a

A. free vibrator

B. damped harmonic oscillator

C. forced oscillator

D. resonant oscillator

Answer: B

Watch Video Solution

+ b + ω2y = 0
d2y

dt
2

dy

dt

https://dl.doubtnut.com/l/_MgpYyopxKbxw
https://dl.doubtnut.com/l/_hLddrUbQp1qL


69. The S.I. unit of damping constant is

A. kg s

B. 

C. kgm/s

D. kg/s

Answer: D

Watch Video Solution

kg2s

70. Which of the following �gure represents

damped harmonic motion 

https://dl.doubtnut.com/l/_hLddrUbQp1qL
https://dl.doubtnut.com/l/_OIa2IwXNaUTG


A. 

B. 

C. 

https://dl.doubtnut.com/l/_OIa2IwXNaUTG


D. 

Answer: C

Watch Video Solution

71. 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

A. 

B. 

M

m

x

T = 2π√
mg

x(M + m)

T = 2π√
(M + m)x

mg

https://dl.doubtnut.com/l/_OIa2IwXNaUTG
https://dl.doubtnut.com/l/_9J1BgQTb2ym9


C. 

D. 

Answer: B

Watch Video Solution

T = √
π

2

mg

x(M + m)

T = 2π√
M + m

mgx

72. Two strings A and B have force constants 

and  respectively. The ratio of the work done on

A to that done on B when they are stretched by

the same force is

A. 

k1

k2

k1 /k2

https://dl.doubtnut.com/l/_9J1BgQTb2ym9
https://dl.doubtnut.com/l/_wuLyfsayHWDR


B. 

C. 

D. 

Answer: C

Watch Video Solution

√k1 /k2

k2 /k1

√k2 /k1

73. A block rests on a horizontal table which is

executing SHM in the horizontal plane with an

amplitude A. What will be the frequency of

oscillation, the block will just start to slip?

Coe�cient of friction .= μ

https://dl.doubtnut.com/l/_wuLyfsayHWDR
https://dl.doubtnut.com/l/_EhEUzFCgcCRw


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
1

2π

μg

A

√
1

4π

μg

A

2π√
A

μg

4π√
A

μg

74. The oscillation of a body on a smooth

horizontal surface is represented by the equation,

  X = A cos(ωt)

https://dl.doubtnut.com/l/_EhEUzFCgcCRw
https://dl.doubtnut.com/l/_B1ZIWR5gTMBX


where, X = displacement at time t 

 frequency of oscillation  

Which one of the following graphs shows

correctly the variation a with t? 

Here, a = acceleration at time t 

T = time period

A. 

B. 

C. 

D. 

Answer: C

h id l i

ω =

https://dl.doubtnut.com/l/_B1ZIWR5gTMBX


Watch Video Solution

75. The equation of a damped simple harmonic

motion is . Then the

angular frequency of oscillation is

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

m + b + kx = 0
d2x

dt
2

dx

dt

ω = ( = )
1 / 2

k

m

p2

4m2

ω = ( − )
1 / 2

k

m

p

4m

ω = ( − )
1 / 2

k

m

p2

4m

ω = ( − )
k

m

p2

4m2

https://dl.doubtnut.com/l/_B1ZIWR5gTMBX
https://dl.doubtnut.com/l/_jSVcEQ5vJRl8


Critical Thinking

Watch Video Solution

1. A particle doing simple harmonic motion

amplitude  time period  The

ratio between time taken by it in going from its

mean position to  and from  to extreme

position is

A. 1

B. 

C. 

= 4cm = 12 sec

2cm 2cm

1/3

1/4

https://dl.doubtnut.com/l/_jSVcEQ5vJRl8
https://dl.doubtnut.com/l/_d3tGiVOfKfeg


D. 

Answer: D

Watch Video Solution

1/2

2. A particle executes simple harmonic motion

between . The time

taken for it to go from

.

Then.

A. 

x = − A and x = + A

0 → A/2isT1 and → goomA/2 → (A)is(T2)

T1 < T2

https://dl.doubtnut.com/l/_d3tGiVOfKfeg
https://dl.doubtnut.com/l/_14u3dCPKq2kN


B. 

C. 

D. 

Answer: A

Watch Video Solution

T1 > T2

T1 = T2

T1 = 2T2

3. One-forth length of a spring of force constant K

is cut away. The force constant of the remaining

spring will be

A. K
3

4

https://dl.doubtnut.com/l/_14u3dCPKq2kN
https://dl.doubtnut.com/l/_Y8CagOcQvC4o


B. K

C. K

D. 4k

Answer: B

Watch Video Solution

4
3

4. What is the maximum acceleration of the

particle doing the SHM  where

gamma is in cm?

A. 

γ = 2 sin[ ϕ]
πt

2

cm/s2π

2

https://dl.doubtnut.com/l/_Y8CagOcQvC4o
https://dl.doubtnut.com/l/_2u9R8NXgAJlh


B. 

C. 

D. 

Answer: B

Watch Video Solution

cm/s2π2

2

cm/s2π

4

cm/s2π2

4

5. A simple harmonic wave having an amplitude a

and time period T is represented by the equation

y = . Then the value of amplitude

(a) in (m) and time period (T) in second are

5sinπ(t + 4)m

https://dl.doubtnut.com/l/_2u9R8NXgAJlh
https://dl.doubtnut.com/l/_IddvxU8XLfrt


A. A=10, T=2

B. A=5, T=1

C. A=10, T=1

D. A=5, T=2

Answer: D

Watch Video Solution

6. A body of mass 5 gm is executing S.H.M. about a

point with amplitude 10 cm . Its maximum velocity

https://dl.doubtnut.com/l/_IddvxU8XLfrt
https://dl.doubtnut.com/l/_T0xNBb8jf2Ri


is 100 cm / sec . Its velocity will be 50 cm / sec at a

distance

A. 5 cm

B.  cm

C.  cm

D.  cm

Answer: C

Watch Video Solution

5√2

5√3

10√2

https://dl.doubtnut.com/l/_T0xNBb8jf2Ri


7. A particle starting at the end of its swing

performs S.H.M. of amplitude 0.1 m and frequency

60 vibrations per minute. The displacement of the

particle at the end of 2 s is

A. 0.2m

B. 0.1m

C. 0.15m

D. 0.02m

Answer: B

Watch Video Solution

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


8. A particle is executing simple harmonic motion

with a period of T seconds and amplitude a metre

. The shortest time it takes to reach a point 

from its mean position in seconds is

A. T

B. T/4

C. T/8

D. T/16

Answer: C

Watch Video Solution

a

√2

https://dl.doubtnut.com/l/_lrtnmZv8BDLS


9. The equation of motion of a body is S.H.M. IS

X=4 . The frequency, per minute, of

the motion is

A. 20

B. 15

C. 10

D. 30

Answer: D

Watch Video Solution

sin(πt + )
π

3

https://dl.doubtnut.com/l/_lrtnmZv8BDLS
https://dl.doubtnut.com/l/_Dpjb59zKhrZT


10. The equation of motion of a body is S.H.M. is

x=4 . The velocity at the end of 4

seconds will be

A.  cm/s

B.  cm/s

C.  cm/s

D.  cm/s

Answer: D

Watch Video Solution

sin(πt + )
π

3

π

π

2

3

2

2π

https://dl.doubtnut.com/l/_nG15W7RukyD4
https://dl.doubtnut.com/l/_Ux4V7zQ3SRgx


11. The equation of motion of a body in S.H.M. is

x=4 . The acceleration, in ,

at the end of 4 s will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sin(πt + )
π

3
cm/S62

π23

2

π22

3

− π2√2

3

−2√3π2

https://dl.doubtnut.com/l/_Ux4V7zQ3SRgx


12. A particle is moving in a straight line with

S.H.M. of amplitude r. At a distance s from the

mean position of motion, the particle receives a

blow in the direction of motion which

instantaneously doubles the velocity . Find the

new amplitude.

A. 

B. 

C. 

D. 

Answer: B

√4a2 − 3s2

√a2 + 3s2

2

a2 + 3s2

4

4a2 − 3s2

2

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


Watch Video Solution

13. A particle is performing linear S.H.M. If the

acceleration and corresponding velocity of the

particle are  and v respectively and if we plot 

 on Y axis and  on X axis, then the graph

will be

A. a parabola

B. a straight line

C. an ellipse

D. a hyperbola

∝

v2 ∝2

https://dl.doubtnut.com/l/_nXihbKaEFdfx
https://dl.doubtnut.com/l/_rHlO1Es5uVeO


Answer: B

Watch Video Solution

14. A body of mass 36 g moves with S.H.M. of

amplitude A = 13 cm and time period T = 12 s. At

time t = 0, the displacement x is + 13 cm. The

shortest time of passage from x = + 6.5 cm to x = -

6.5 cm is

A. 4s

B. 2s

C. 6s

https://dl.doubtnut.com/l/_rHlO1Es5uVeO
https://dl.doubtnut.com/l/_gnURBRSxWmsu


D. 3s

Answer: B

Watch Video Solution

15. The displacement of a particle executing S.H.M.

is x = 5 sin (20 ). Then its frequency will be

A.  Hz

B. 20 Hz

C. 10 Hz

D. 10  Hz

πt

20π

π

https://dl.doubtnut.com/l/_gnURBRSxWmsu
https://dl.doubtnut.com/l/_toqKou2iFCMR


Answer: C

Watch Video Solution

16. A body oscillates with simple harmonic motion

according to the equation,

. The di�erential

equation represented by the equation is

A. 

B. 

C. 

x = 6  cos  3(πt + )
π

9

= 3x
d2x

dt2

= − 2πx
d2x

dt2

= − 9π2x
d2x

dt2

https://dl.doubtnut.com/l/_toqKou2iFCMR
https://dl.doubtnut.com/l/_qk25QYBQcU5P


D. 

Answer: C

Watch Video Solution

= − 9πx
d2x

dt2

17. A particle performs S.H.M. with amplitude 5 m,

period 0.02 . s and x = 2.5 m at t = 0. Which is the

correct equation?

A. 

B. 

C. 

x = 5  sin(100πt + )
π

3

x = 5  sin(50πt + )
π

6

x = 5  sin(50πt + )
π

3

https://dl.doubtnut.com/l/_qk25QYBQcU5P
https://dl.doubtnut.com/l/_VZTN47XfcY9x


D. 

Answer: D

Watch Video Solution

x = 5  sin(100πt + )
π

6

18. A particle moves with simple harmonic motion

in a straight line. In �rst , after starting form

rest it travels a destance a, and in next  it

travels 2a, in same direction, then:

A. amplitude of motion is 3a

B. time period of oscillations is .

τs

τs

8τ

https://dl.doubtnut.com/l/_VZTN47XfcY9x
https://dl.doubtnut.com/l/_pFULcEZ5rRh2


C. amplitude of motion is 4a

D. time period of oscillations is .

Answer: D

Watch Video Solution

6τ

19. A simple harmonic motion is given by the

equation x=10cos 10 . The phase of S.H.M. after

time 2 s is

A. 

B. 

πt

20π

10.5π

https://dl.doubtnut.com/l/_pFULcEZ5rRh2
https://dl.doubtnut.com/l/_auDyIClCpgoV


C. 

D. 

Answer: C

Watch Video Solution

20.5π

10π

20. The equation of linear simple harmonic

motion is x = 8 cos  where x is in cm and t is

in second. The initial phase angle is

A. 0

B.  rad

(12πt)

π

4

https://dl.doubtnut.com/l/_auDyIClCpgoV
https://dl.doubtnut.com/l/_3nS8aO1WvgZE


C.  rad

D.  rad

Answer: C

Watch Video Solution

π

2

3π

4

21. A particle is performing linear S.H.M. with

frequency 1 Hz and amplitude 10 cm. Initially, the

particle is at a distance +5 cm. Its epoch is

A. 

B. 

π

π

2

https://dl.doubtnut.com/l/_3nS8aO1WvgZE
https://dl.doubtnut.com/l/_cbjYTw2mYngo


C. 0

D. 

Answer: D

Watch Video Solution

π

6

22. Given equation of S.H.M. is y = 10 sin(20t+0.5).

The initial phase is

A. 0.5 radian

B. 20 radian

C. 10 radian

https://dl.doubtnut.com/l/_cbjYTw2mYngo
https://dl.doubtnut.com/l/_PlvaTkfmhLGp


D. 25 radian

Answer: A

Watch Video Solution

23. A simple harmonic motion is represented by

the equation, y = 5 sin . Then the values

of amplitude A and initial phase  are

respectively.

A. 

B. 

π(t + 4)

∝

A = 5, ∝ = 4π

A = 10, ∝ = 0

https://dl.doubtnut.com/l/_PlvaTkfmhLGp
https://dl.doubtnut.com/l/_MgOlsGRlxlkC


C. 

D. 

Answer: A

Watch Video Solution

A = 5, ∝ = 0

A = 10, ∝ = 4π

24. 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. 
π

6

https://dl.doubtnut.com/l/_MgOlsGRlxlkC
https://dl.doubtnut.com/l/_4M3xij0mTiwm


B. 

C. 

D. 

Answer: A

Watch Video Solution

π

4

5π

12

π

3

25. The velocity and acceleration of a particle

performing S.H.M. have a steady phase

relationship. The acceleration shows a phase lead

of

https://dl.doubtnut.com/l/_4M3xij0mTiwm
https://dl.doubtnut.com/l/_8zTyn55KN02G


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

2

π

π

4

2π

26. A particle in S.H.M. has velocity of 6.28 emfs,

two seconds after passing the equilibrium

https://dl.doubtnut.com/l/_8zTyn55KN02G
https://dl.doubtnut.com/l/_TZnmWnqI314g


position. The period of motion is 12 s and

amplitude 24 cm. The epoch (initial phase) is

A. 0

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

12

π

6

π

4

https://dl.doubtnut.com/l/_TZnmWnqI314g


27. A particle is in S.H.M. along a straight line 0.2

m long with a period of 6 s. Its displacement after

 second, if its epoch is , will be

A. 5cm

B.  cm

C.  cm

D.  cm

Answer: C

Watch Video Solution

1

2
( )

cπ

6

3√5

5√3

√15

https://dl.doubtnut.com/l/_XkSULNqip7UL
https://dl.doubtnut.com/l/_6Zv689yN67wN


28. 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  radian, then the equation of S.H.M.

will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

π/2

y = 0.5  sin  5πt

y = 5  sin  5πt

y = 0.5  sin  2.5πt

y = 0.5  cos  5πt

https://dl.doubtnut.com/l/_6Zv689yN67wN


29. If x, v, a, K.E. and P.E. represent displacement,

velocity, acceleration, kinetic energy and potential

energy at any instant respectively for a particle

executing S.H.M., then which of the following

statements is INCORRECT?

A. v and x may have same direction

B. v and a may have same direction

C. a and x may have same direction

D. K.E and P.E may have same value.

Answer: C

Vi T t S l ti

https://dl.doubtnut.com/l/_SPzZgVeVHee2


View Text Solution

30. 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

A. 2.5 J

B. 10 J

C. 12 J

D. 20 J

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_SPzZgVeVHee2
https://dl.doubtnut.com/l/_YysGWVhxpzw0


31. A particle starts simple harmonic motion from

the mean position. Its amplitude is a and total

energy E . At one instant its kinetic energy is 3E/4 .

Its displacement at that instant is

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

A

√2

A

3

A

√3/2

A

√3

https://dl.doubtnut.com/l/_YysGWVhxpzw0
https://dl.doubtnut.com/l/_JJfAJoLutKqn


Watch Video Solution

32. A body is executing simple harmonic motion.

At a displacement x, its potential energy is  and

a displacement y, its potential energy is . The

potential energy E at a displacement (x+y) is

A. 

B. 

C. 

D. 

Answer: B

E1

E2

√P . E. = √P . E.1 − √P . E.2

√P . E. = √P . E.1 + √P . E.2

P . E. = P . E.1 + P . E.2

P . E. = P . E.1 − P . E.2

https://dl.doubtnut.com/l/_JJfAJoLutKqn
https://dl.doubtnut.com/l/_ClDvrNionv3Z


Watch Video Solution

33. The kinetic energy and the potential energy of

a particle executing  are equal The ratio of

its displacement and amplitude will be

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

SHM

1

√2

√3

2

1

2

√2

https://dl.doubtnut.com/l/_ClDvrNionv3Z
https://dl.doubtnut.com/l/_Mp9TsUmiEAW9


Watch Video Solution

34. The displacement of a particle of mass 0.1 kg

from . its mean position is given by, y = 0.05 sin

 (where all the quantities are in S.I.

unit). Period of motion is 0.1 s. The total energy of

the particle is

A.  J

B.  J

C.  J

D. 5 J

4π(5t + 0.4)

0.05π2

0.05

5π2

https://dl.doubtnut.com/l/_Mp9TsUmiEAW9
https://dl.doubtnut.com/l/_7YtwJ4p14yz5


Answer: A

Watch Video Solution

35. 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

SHM

x1 = 4 sin(10t + )&x2 = 5 cos(ωt)
π

6

∙

https://dl.doubtnut.com/l/_7YtwJ4p14yz5
https://dl.doubtnut.com/l/_j7HPO9mCb9TD


D. 8 unit

Answer: D

Watch Video Solution

36. The total energy of a simple harmonic

oscillator is  J and maximum force acting

on the body is  N. If the period of the

motion is 2s and initial phase is , then the

equation of motion will be

A. 

3 × 10− 5

1.5 × 10− 3

30∘

x = 0.4  sin(πt + )
π

6

https://dl.doubtnut.com/l/_j7HPO9mCb9TD
https://dl.doubtnut.com/l/_jiHS4XqetpP1


B. 

C. 

D. 

Answer: C

Watch Video Solution

x = 0.4  sin(2πt + )
π

6

x = 0.4  sin(πt + )
π

6

x = 0.4  sin(2πt + )
π

6

37. The ratio of the K.E. and P.E. possessed by a

body executing S.H.M. when it is at a distance of

 of its amplitude from the mean position, is

A. 

1

n

n2

https://dl.doubtnut.com/l/_jiHS4XqetpP1
https://dl.doubtnut.com/l/_TqIiWMhDjwe4


B. 

C. 

D. 

Answer: D

Watch Video Solution

n21

2

n2 + 1

n2 − 1

38. A simple harmonic oscillator has amplitude 'A'.

If the kinetic energy of oscillator is one-fourth of

the total energy, then the displacement is

A. 
A

√2

https://dl.doubtnut.com/l/_TqIiWMhDjwe4
https://dl.doubtnut.com/l/_ePFcXCWKUsIy


B. 

C. 

D. 

Answer: B

Watch Video Solution

√3A

2

A

4

A

2

39. A loaded vertical spring executes simple

harmonic oscillations with period of 4 s. The

di�erence between the kinetic energy and

potential energy of this system oscillates with a

period of

https://dl.doubtnut.com/l/_ePFcXCWKUsIy
https://dl.doubtnut.com/l/_X2tNqSPizswm


A. 8s

B. 1s

C. 2s

D. 4s

Answer: C

Watch Video Solution

40. A particle is executing SHM with amplitude A.

At displacement , force acting on

the particle is F, potential energy of the particle is

x = ( − )
A

4

https://dl.doubtnut.com/l/_X2tNqSPizswm
https://dl.doubtnut.com/l/_Tmu3Tq9S8SHq


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 4F.

B. potential energy of particle will be 2 P.E.

C. velocity of particle will be v.

D. kinetic energy of particle will be 0.8 K.E.

Answer: D

Watch Video Solution

√
2

5

https://dl.doubtnut.com/l/_Tmu3Tq9S8SHq


41. Assertion: Total energy of a particle executing

S.H.M. · is maximum at mean position . 

Reason: The velocity of the particle executing

S.H.M. is maximum at mean position.

A. Assertion is True, Reason is True, Reason is a

correct explanation for Assertion

B. Assertion is True, Reason is True, Reason is

not a correct explanation for Assertion

C. Assertion is True, Reason is False

D. Assertion is False but, Reason is True.

https://dl.doubtnut.com/l/_TccBdtikvzn7


Answer: D

Watch Video Solution

42. The equation of simple harmonic motion of

two particle is  and 

. If they superimpose,

then the amplitude of the resultant S.H.M. will be

A. 

B. 

C. 

x1 = A1  sin  ωt

x2 = A2  sin(ωt + ∝ )

√A2
1 + A2

2 − 2A1A2 cos ∝

√A2
1 − A2

2 − 2A1A2 cos ∝

√A2
1 + A2

2 − 2A1A2 sin ∝

https://dl.doubtnut.com/l/_TccBdtikvzn7
https://dl.doubtnut.com/l/_w6PJE2zYGMaR


D. 

Answer: B

Watch Video Solution

√A2
1 + A2

2 + 2A1A2 sin ∝

43. The resultant of two S.H.M. having the same

period T but di�erent amplitudes and phases,

along the same line is S.H.M

A. having a period 2T

B. having a period T

C. having a period T/2

https://dl.doubtnut.com/l/_w6PJE2zYGMaR
https://dl.doubtnut.com/l/_Yt0nAaNvzWR7


D. having a period 

Answer: B

Watch Video Solution

T

4

44. Two S.H.M.s along the same straight line in the

same direction and of the same period are given

by the equations,  and 

. The initial phase of the

resultant motion is

A. 

x1 = 3  sin(4πt + )
π

6

x2 = 4  sin(4πt + )
π

3

√18 + 12√2

https://dl.doubtnut.com/l/_Yt0nAaNvzWR7
https://dl.doubtnut.com/l/_KI0ZyguT8gKp


B. 

C. 

D. 

Answer: B

Watch Video Solution

√25 + 12√3

√24 + 18√3

√25 + 12√2

45. Two S.H.M.s along the same straight line in the

same direction and of the same period are given

by the equations,  and 

. The initial phase of the

resultant motion is

x1 = 3  sin(4πt + )
π

6

x2 = 4  sin(4πt + )
π

3

https://dl.doubtnut.com/l/_KI0ZyguT8gKp
https://dl.doubtnut.com/l/_jZKvo1WRuNeZ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

tan− 1( )
6 + 4√3

√3

tan− 1( )
2√3 + 3

2 + 2√3

tan− 1( )
3 + 4√3

4 + 3√3

tan− 1( )
4 + 6√3

√6

46. A simple pendulum is vibrating in an

evacuated chamber, it will oscillate with

https://dl.doubtnut.com/l/_jZKvo1WRuNeZ
https://dl.doubtnut.com/l/_8dP8t0pcKfGm


A. increasing amplitude

B. constant amplitude

C. decreasing amplitude

D. decreasing period

Answer: B

Watch Video Solution

47. If a hole is bored along the diameter of the

earth and a stone is dropped into hole

https://dl.doubtnut.com/l/_8dP8t0pcKfGm
https://dl.doubtnut.com/l/_8tDVWiu9NmlC


A. the stone reaches the centre of the earth

and stops there

B. the stone reaches the other side of the

earth and stops there.

C. the stone executes simple harmonic motion

about the centre of the earth

D. the stone reaches the other side of the

earth and escapes into space.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_8tDVWiu9NmlC


48. Assertion: The rotation of earth about its axis

is a simple harmonic motion. 

Reason: The earth completes each rotation about

its axis in 24 hours while orbiting around sun.

A. Assertion is True, Reason is True, Reason is a

correct explanation for Assertion

B. Assertion is True, Reason is True, Reason is

not a correct explanation for Assertion

C. Assertion is True, Reason is False

D. Assertion is False but, Reason is True.

https://dl.doubtnut.com/l/_VohKrwwDrc1G


Answer: D

Watch Video Solution

49. A simple pendulum of length 1 m the bob

performs circular motion in horizontal plane if its

string making an angle  with the verticle ,

then the period of rotation of the bob will be

A. 1 N

B. 0.29 N

C. 0.5 N

60∘

(g = 10m/s2

https://dl.doubtnut.com/l/_VohKrwwDrc1G
https://dl.doubtnut.com/l/_jMZzPMGMWCHY


D. 2 N

Answer: A

Watch Video Solution

50. Restoring force acting on a pendulum, when it

is de�ected through an angle 30° is (mass of the

bob = 200 g, g = 10 m )

A. 1 N

B. 0.1 N

C. 10 N

/s2

https://dl.doubtnut.com/l/_jMZzPMGMWCHY
https://dl.doubtnut.com/l/_QjuEa7CMqkKu


D. 0.01 N

Answer: A

Watch Video Solution

51. The period of a simple pendulum is doubled,

when

A. its length is doubled

B. its length is halved

C. its length is made four times

D. the mass of the bob is doubled

https://dl.doubtnut.com/l/_QjuEa7CMqkKu
https://dl.doubtnut.com/l/_liSTmZlsrGnn


Answer: C

Watch Video Solution

52. A pendulum clock thast keeps correct time on

the earth is taken to the moon. It will run

A. at correct rate

B. 6 times faster

C.  times faster

D.  times slower

Answer: D

√6

√6

https://dl.doubtnut.com/l/_liSTmZlsrGnn
https://dl.doubtnut.com/l/_ghXz92MzrzJ6


Watch Video Solution

53. What is the velocity of the bob of a simple

pendulum at its mean position, if it is able to rise

to vertical height of 10 cm (take )  

A. 2.2 m/s

g = 9.8m/s2

https://dl.doubtnut.com/l/_ghXz92MzrzJ6
https://dl.doubtnut.com/l/_KjjybKFg8mKl


B. 1.8 m/s

C. 1.4 m/s

D. 0.6 m/s

Answer: C

Watch Video Solution

54. A simple pendulum of length 98cm has

amplitude of  cm. Taking , its

maximum velocity will be

A. 2 cm/s

2√10 g = 9.8m/s2

https://dl.doubtnut.com/l/_KjjybKFg8mKl
https://dl.doubtnut.com/l/_WPPuQ0QzTqWO


B. 0.2 cm/s

C. 10 cm/s

D. 20 cm/s

Answer: D

Watch Video Solution

55. The bob of a simple pendulum of mass m and

total energy E will have maximum linear

momentum equal to

A. √2m/E

https://dl.doubtnut.com/l/_WPPuQ0QzTqWO
https://dl.doubtnut.com/l/_8B9bvj9gNYi6


B. 

C. 2 m E

D. 

Answer: B

Watch Video Solution

√2mE

m  E2

56. A carriage is sliding down an inclined plane at

an angle of 60° with a simple pendulum of length

1 m, its period of oscillation will be

A. 2s

https://dl.doubtnut.com/l/_8B9bvj9gNYi6
https://dl.doubtnut.com/l/_CN58bxRalb1K


B. 1s

C. 0.5s

D. 0.45s

Answer: D

Watch Video Solution

57. A second's pendulum performs 100 oscillations

in

A. 200 second

B. 100 second

https://dl.doubtnut.com/l/_CN58bxRalb1K
https://dl.doubtnut.com/l/_A7NTu0viShjN


C. 50 second

D. 25 second

Answer: A

Watch Video Solution

58. A man having a wrist watch and a pendulum

clock rises on a TV tower. The wrist watch and

pendulum clock by chance fall from the top of the

https://dl.doubtnut.com/l/_A7NTu0viShjN
https://dl.doubtnut.com/l/_r0WUUqTsCyz2


tower. Then

A. both will keep correct time during the fall.

B. both will keep correct time during the fall.

https://dl.doubtnut.com/l/_r0WUUqTsCyz2


C. wrist watch will keep correct time and clock

will become fast.

D. clock will stop but wrist watch will function

normally.

Answer: D

Watch Video Solution

59. Two simple pendulum  and  of lengths

 and  start swinging at the time from

a location where acceleration due to gravity is

A B

1.69m 1.44m

https://dl.doubtnut.com/l/_r0WUUqTsCyz2
https://dl.doubtnut.com/l/_nITwHF0zf47b


. Answer the following question.  

After how much time, the two pendulums will be

in phase again ?

A. 4

B. 5

C. 6.5

D. 8.5

Answer: C

Watch Video Solution

10ms− 1

https://dl.doubtnut.com/l/_nITwHF0zf47b


60. Two pendulum of lengths  and  are in

phase at the mean position at a certain instant of

time. If T is the time period of the shorter

pendulum, then the minimum time after which

they will again be in phase is

A. T/4

B. T/3

C. 4T/3

D. 4T

Answer: C

W t h Vid S l ti

1m 16m

https://dl.doubtnut.com/l/_CrBzz2krvz0X


Watch Video Solution

61. The time period of a simple pendulum inside a

stationary lift is T. If it starts descending with

acceleration g/5. the new period of the simple

pendulum will be

A. 2T

B. 

C. 

D. 

Answer: B

T
√5

2

√ T
5

3

T
2

√5

https://dl.doubtnut.com/l/_CrBzz2krvz0X
https://dl.doubtnut.com/l/_HeasTq0HKhvX


Watch Video Solution

62. A simple pendulum of length l has a brass bob

attached at its lower end. Its period is T . If a steel

bob of same size, having density x times that of

brass, replaces the brass bob and its length is

changed so that period becomes 2 T, then new

length is

A. 2l

B. 4l

C. 4l x

https://dl.doubtnut.com/l/_HeasTq0HKhvX
https://dl.doubtnut.com/l/_OKOwkf8WE51T


D. 

Answer: B

Watch Video Solution

4l
x

63. Two pendulums begin to swing

simultaneously. If the ratio of the frequency of

oscillations of the two is 7 : 8, then the ratio of

lengths of the two pendulums will be

A. 

B. 

7: 8

8: 7

https://dl.doubtnut.com/l/_OKOwkf8WE51T
https://dl.doubtnut.com/l/_a8A8uYSodSim


C. 

D. 

Answer: D

Watch Video Solution

49: 64

64: 49

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

surface of earth is 1 m. What will be the length of

a second's pendulum on the moon?

A. (1/6)m

B. 6m

https://dl.doubtnut.com/l/_a8A8uYSodSim
https://dl.doubtnut.com/l/_yYPHrwsYBGcU


C. (1/36)m

D. 36m

Answer: A

Watch Video Solution

65. If the length of second's pendulum is

decreased by 2%, how many seconds it will lose

per day

A. 3927s

B. 3727s

https://dl.doubtnut.com/l/_yYPHrwsYBGcU
https://dl.doubtnut.com/l/_56MiU1iHUKlM


C. 3427s

D. 864s

Answer: D

Watch Video Solution

66. A clock which keeps correct time at  is

subjected to  If coe�cient of linear

expansion of the pendulum is 

How much will it gain or loss in time ?

A. 10.4 seconds

20∘C

40∘C.

12 × 10− 6 / ∘C.

https://dl.doubtnut.com/l/_56MiU1iHUKlM
https://dl.doubtnut.com/l/_XY8rOZUsJCBY


B. 20.6 seconds

C. 5.6 seconds

D. 15.4 seconds

Answer: A

Watch Video Solution

67. The length of simple pendulum executing SHM

is increased by  The percentage increase in

the time period of the pendulum is

A. 0.1

69 %

https://dl.doubtnut.com/l/_XY8rOZUsJCBY
https://dl.doubtnut.com/l/_MomP3sJm0Vlu


B. 0.2

C. 0.3

D. 0.44

Answer: C

Watch Video Solution

68. Pendulum A and B having periodic times 4 s

and 4.2 s, are made to oscillate simultaneously. At

time t = 0, they are in the same phase. After how

many complete oscillations of A, they will be again

in the same phase?

https://dl.doubtnut.com/l/_MomP3sJm0Vlu
https://dl.doubtnut.com/l/_ECh3dfnO5mRC


A. 7s

B. 14s

C. 28s

D. 68s

Answer: D

Watch Video Solution

69. If a simple pendulum is taken to place where g

decreases by 2%, then the time period

A. decrease by 2%

https://dl.doubtnut.com/l/_ECh3dfnO5mRC
https://dl.doubtnut.com/l/_tMCx1RXmQpLy


B. increase by 1%

C. decrease by 1%

D. increase by 2%

Answer: B

Watch Video Solution

70. If the length of simple pendulum is increased

by 300%, then the time period will be increased

by

A. 1

https://dl.doubtnut.com/l/_tMCx1RXmQpLy
https://dl.doubtnut.com/l/_hRYGt7yMOZx4


B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

71. The amplitude of damped oscillator becomes

half in one minute. The amplitude after 3 minutes

will be  times the original, where x is

A. 

1/x

2 × 3

https://dl.doubtnut.com/l/_hRYGt7yMOZx4
https://dl.doubtnut.com/l/_mPydg2YEhPU8


B. 

C. 

D. 

Answer: B

Watch Video Solution

23

32

3 × 22

72. When a dampled harmonic oscillator

completes 100 oscillations, its amplitude is

reduced to  of its initial value. When will be its

amplitude when it completes 200 oscillations?

1

3

https://dl.doubtnut.com/l/_mPydg2YEhPU8
https://dl.doubtnut.com/l/_3RrXBVMiADp2


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

5

1

6

1

9

1

100

73. A body of mass 0.25 kg is attached to a vertical

spring. The spring is executing damped simple

https://dl.doubtnut.com/l/_3RrXBVMiADp2
https://dl.doubtnut.com/l/_sY8wFfL3zvjY


harmonic spring will drop to half its initial value ?

[The damping constant b = 0.05 kg/s]

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4  log10 2

4  loge 2

5  loge 2

5  log10 2

https://dl.doubtnut.com/l/_sY8wFfL3zvjY


74. The amplitude of a damped oscillator becomes

 of its initial value after  minutes. Its

amplitude after  minutes is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

(27)th
6

2

A0

6

A0

9

A0

4

A0

3

https://dl.doubtnut.com/l/_Hb04rHOZd34g
https://dl.doubtnut.com/l/_VOMzog5vCp2X


75. A particle of mass (m) is executing oscillations

about the origin on the (x) axis. Its potential

energy is  where (k) is a positive

constant. If the amplitude of oscillation is a, then

its time period (T) is.

A. proportional to 

B. independent of A.

C. proportional to 

D. proportional to 

Answer: A

Watch Video Solution

V (x) = k|x|
3

1

√A

√A

A3 / 2

https://dl.doubtnut.com/l/_VOMzog5vCp2X


76. A pendulum has time period  in air when it is

made to oscillate in water it acquired a time

period  The density of the pendulum

bob is equal to (density) of water 

A. 

B. 2

C. 

D. 

Answer: B

h id l i

T

T = √2T

= 1)

√2

2√2

2/√2

https://dl.doubtnut.com/l/_VOMzog5vCp2X
https://dl.doubtnut.com/l/_FvcJ7BCUNM8P


Watch Video Solution

77. This question has statement  and statement

 . Of the four choice given after the Statement ,

choose the one that best describe the two

Statement . 

If the spring and  of force constant  and 

respectively , are streached by the same force , it

is found that more work is done on spring 

then on spring  

Statement -1: If statement by the same answer

work done on  work on  is more then   

Statement - 2 : 

1

2

S1 S2 k1 k2

S1

S2

S1 S1 S2

k1 < k2

https://dl.doubtnut.com/l/_FvcJ7BCUNM8P
https://dl.doubtnut.com/l/_DL5fF9NJrsZ5


A. Assertion is True, Reason is True, Reason is a

correct explanation for Assertion

B. Assertion is True, Reason is True, Reason is

not a correct explanation for Assertion

C. Assertion is True, Reason is False

D. Assertion is False but, Reason is True.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_DL5fF9NJrsZ5


78. Assertion: In S.H.M., the velocity and

displacement of the particle are in the same

phase. 

Reason: Velocity is the ratio of displacement to

the time taken.

A. Assertion is True, Reason is True, Reason is a

correct explanation for Assertion

B. Assertion is True, Reason is True, Reason is

not a correct explanation for Assertion

C. Assertion is True, Reason is False

D. Assertion is False but, Reason is True.

https://dl.doubtnut.com/l/_aW4b7BUaYaPl


Answer: D

Watch Video Solution

79. If the amplitude of the pendulum increases,

then time period_________.

A. Assertion is True, Reason is True, Reason is a

correct explanation for Assertion

B. Assertion is True, Reason is True, Reason is

not a correct explanation for Assertion

C. Assertion is True, Reason is False

https://dl.doubtnut.com/l/_aW4b7BUaYaPl
https://dl.doubtnut.com/l/_9YYm68ETq67O


D. Assertion is False but, Reason is True.

Answer: D

Watch Video Solution

80. When a particle performs S.H.M., its kinetic

energy varies periodically. If the frequency of the

particle is 10, then the kinetic energy of the

particle will vary with frequency equal to

A. 10

B. 20

https://dl.doubtnut.com/l/_9YYm68ETq67O
https://dl.doubtnut.com/l/_zIG9EeZJ1GNo


C. 5

D. 30

Answer: B

Watch Video Solution

81. A simple · pendulum of length L is hanging

from a rigid support on the ceiling of a stationary

train. If the train moves forward with an

acceleration a, then the time period of the

pendulwn will be

https://dl.doubtnut.com/l/_zIG9EeZJ1GNo
https://dl.doubtnut.com/l/_ktWD6qO91y4C


Competitive Thinking

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2π√
L

(g2 + a2)1 / 2

2π√
L

(g2 − a2)1 / 2

2π√
L

(g + a)

2π√
L

(g − a)

https://dl.doubtnut.com/l/_ktWD6qO91y4C


1. Which of the following is a necessary and

su�cient condition for S.H.M.

A. Constant period

B. Constant acceleration

C. Proportionality between acceleration and

displacement from equilibrium position

D. Proportionality between restoring force and

displacement from equilibrium position.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ho0VPX9Sz3aV


2. Which of the fo llowing statements is wrong for

a S.H.M.?

A. veocity is maximum at mean position

B. K.E. of the body is less at extreme position

C. Acceleration is more at extreme position

and direction is away from mean position

D. Acceleration is less at mean position

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ho0VPX9Sz3aV
https://dl.doubtnut.com/l/_NLgcg6EUnFFG


3. For a particle executing simple harmonic

motion, which of the following statements is not

correct

A. The total energy of the particle always

remains the same

B. The restoring force is always directed

towards a �xed point.

C. The restoring force is maximum at the

extreme positions

https://dl.doubtnut.com/l/_NLgcg6EUnFFG
https://dl.doubtnut.com/l/_iQ3UoK6zvU1t


D. The acceleration of the particle is maximum

at the equilibrium position.

Answer: D

Watch Video Solution

4. Two springs of constants  and  have equal

maximum velocities, when executing simple

harmonic motion. The ratio of their amplitudes

(masses are equal) will be

A. 

k1 k2

k1

k2

https://dl.doubtnut.com/l/_iQ3UoK6zvU1t
https://dl.doubtnut.com/l/_96REyuib5VVg


B. 

C. 

D. 

Answer: D

Watch Video Solution

k2

k1

( )
1 / 2

k1

k2

( )
1 / 2

k2

k1

5. The force constant of a wire is k and that of

another wire is . 2k When both the wires are

stretched through same distance, then the work

done

https://dl.doubtnut.com/l/_96REyuib5VVg
https://dl.doubtnut.com/l/_Yw0TVZN9fGCF


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

W2 = 0.5  W1

W2 = W1

W2 = 2W1

W2 = 2W 2
1

6. A mass is suspended from a spring having

spring constant k is displaced veritcally and

relased. It oscillates with period T the weight of

https://dl.doubtnut.com/l/_Yw0TVZN9fGCF
https://dl.doubtnut.com/l/_CTEtTz7qZ5cX


the mass suspended is (g= gravitatioanal

acceleration)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

KTg

4π2

KT 2g

4π2

KTg

2π2

KT 2g

2π2

https://dl.doubtnut.com/l/_CTEtTz7qZ5cX


7. The period of oscillation of a mass M, hanging

from a spring of force constant k is T. When

additional mass m is attached to the spring, the

period of oscillation becomes 5T/4. m/M =

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

9: 16

25: 16

25: 9

16: 9

https://dl.doubtnut.com/l/_XfJZYCP9857x


8. A body of mass m is attached to the lower end

of a spring whose upper end is �xed. The spring

has negligible mass. When the mass m is slightly

pulled down and released, it oscillates with a time

period of 3s. When the mass m is increased by

, the time period of oscillations becomes 5s.

The value of m in kg is

A. 

B. 

C. 

D. 

1kg

9

16

3

4

4
3

16

9

https://dl.doubtnut.com/l/_6uJoDgs5c9A3


Answer: A

Watch Video Solution

9. Spring is pulled down by 2 cm. What is

amplitude of its motion?

A. 0 cm

B. 6 cm

C. 2 cm

D. 4 cm

Answer: C

https://dl.doubtnut.com/l/_6uJoDgs5c9A3
https://dl.doubtnut.com/l/_nICLtYeFbCvs


Watch Video Solution

10. A load of mass 100 gm increases the length of

wire by 10 cm. If the system is kept in oscillation,

its time period is 

A. 0.314 s

B. 3.14 s

C. 0.628 s

D. 6.28 s

Answer: C

h id l i

(g = 10m/s2)

https://dl.doubtnut.com/l/_nICLtYeFbCvs
https://dl.doubtnut.com/l/_GM8Q2RVyd1h9


Watch Video Solution

11. when two displacements represented by

 and  are

superimposed the motion is

A. Not a simple harmonic

B. Simple harmonic with amplitude 

C. Simple harmonic with amplitude 

D. Simple harmonic with amplitude 

Answer: C

Watch Video Solution

y1 = a sin(ωt) y2 = b cos(ωt)

a

b

√a2 + b2

(a + b)

2

https://dl.doubtnut.com/l/_GM8Q2RVyd1h9
https://dl.doubtnut.com/l/_EP6mTMNUQyZh


12. Which of the following equation does not

represent a simple harmonic motion

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = sin  a sinωt

y =  a cos ωt

y = a sinωt + b cos ωt

y = a  tan  ωt

https://dl.doubtnut.com/l/_EP6mTMNUQyZh
https://dl.doubtnut.com/l/_ydFPopvDGH4l
https://dl.doubtnut.com/l/_sFYlbb1plzSp


13. The displacement of a particle along the x-axis

is given by . The motion of the

particle corresponds to

A. simple harmonic motion of frequency 

B. simple harmonic motion of frequency 

C. simple harmonic motion of frequency

D. non simple harmonic motion

Answer: D

Watch Video Solution

x = a sin2 ωt

ω/2π

ω/π

3ω/2π

https://dl.doubtnut.com/l/_sFYlbb1plzSp


14. A particle is executing SHM of periodic time T

the time taken by a particle in moving from mean

position to half the maximum displacement is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(sin 30∘ = 0.5)

T

2

T

4

T

8

T

12

https://dl.doubtnut.com/l/_KsI3MgY7guou


15. A particle is moving in a circle with uniform

speed its motion is

A. periodic and simple harmonic

B. periodic but not simple harmonic

C. non-periodic

D. non of the above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_9ffQdj1wspUL


16. The periodic time of a body executing simple

harmonic motion is 3 sec. After how much time

from time  , its displacement will be half of

its amplitude

A. s

B. s

C. s

D. s

Answer: C

Watch Video Solution

t = 0

1

8

1

6

1

4

1

3

https://dl.doubtnut.com/l/_JwH5oxQfK9uU


17. A particle moves in x-y plane according to ru le

x  and y= . The particles follows:

A. an elliptical path

B. a circular path

C. a parabolic path

D. a straight line path inclined equally to x and

y-axis.

Answer: B

Watch Video Solution

= a sinωt a cos ωt

https://dl.doubtnut.com/l/_sBJ7BJi5l4kv
https://dl.doubtnut.com/l/_tgeW1NHoMfw6


18. The equation of SHM of a particle is

, where k is a positive constant. The

time period of motion is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+ ky = 0
d2y

dt
2

2π

k

2πk

2π

√k

2√
π

b

https://dl.doubtnut.com/l/_tgeW1NHoMfw6
https://dl.doubtnut.com/l/_QacjG364rF66


19. If the period of oscillation of mass M

suspended from a spring is one second, then the

period of 4M will be

A. 1 s

B. 2 s

C. 3s

D. 4 s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_QacjG364rF66


20. The velocity of a particle performing simple

harmonic motion, when it passes through its

mean position i

A. in�nity

B. zero

C. minimum

D. maximum

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_fWgLBsU6EaAe
https://dl.doubtnut.com/l/_f6dyUHvukb8m


21. In S.H.M. maximum acceleration is a

A. amplitude

B. equilibrium

C. acceleration is constant

D. none of these

Answer: A

Watch Video Solution

22. Which one of the following equations of

motion represents simple harmonic motion ?

https://dl.doubtnut.com/l/_f6dyUHvukb8m
https://dl.doubtnut.com/l/_x7Q4mnm4lm6z


A. Acceleration=-

B. Acceleration

C. Acceleration=k(x+a)

D. Acceleration=kx

Answer: B

Watch Video Solution

k0x + k1x2

= − k(x + a)

23. A particle is executing SHM along a straight

line. Its velocities at distances  and  from thex1 x2

https://dl.doubtnut.com/l/_x7Q4mnm4lm6z
https://dl.doubtnut.com/l/_lxjYMca8ieQ2


mean position are  and , respectively. Its time

period is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v1 v2

2π

 
⎷ + v2

2

⎞
⎟
⎠

x2
1 + x2

2

v2
1

2π

 
⎷ + v2

2

⎞
⎟
⎠

x2
2 + x2

1

v2
1

2π


 
⎷ + v2

2

⎞
⎟
⎠

x1
2 + x2

2

v1
2

2π

 
⎷ − v2

2

⎞
⎟
⎠

x1
2 − x2

2

v1
2

https://dl.doubtnut.com/l/_lxjYMca8ieQ2


24. If the displacement (x) and velocity (v) of a

particle executing simple harmonic motion are

related through the expression ,

then its time period is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4v2 = 25 − x2

π

2π

4π

6π

https://dl.doubtnut.com/l/_lCIfvUhtuxT5


25. The velocity of a particle performing linear

S.H.M. at mean position is v0. What will be its

velocity at the mean position when its amplitude

is doubled and time period reduced to l /3 ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

v0

2v0

4v0

6v0

https://dl.doubtnut.com/l/_8N1qQj0bY3Hx


26. 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: A

Watch Video Solution

A

a
√3

2

a
√2

3

a
2

3

a
3

2

https://dl.doubtnut.com/l/_rKGsXgRNjF0G


27. A particle performs linear S.H.M. At a particular

instant, velocity of the particle is 'u' and

acceleration is ' ' while at another instant,

velocity is 'v' and acceleration ' ' (0ltpropltbeta)`.

The distance between the two position is

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

∝

β

u2 − v2

∝ + β

u2 + v2

∝ + β

u2 − v2

∝ − β

u2 + v2

∝ − β

https://dl.doubtnut.com/l/_19l6VytJkOAq


Watch Video Solution

28. A mass  attached to a horizontal spring

executes  with an amplitude . When mass

 passes through its mean position a smaller

mass  is placed over it and both of them move

togther with amplitude . Ratio of  is:

A. 

B. 

C. 

D. 

M

SHM A1

M

m

A2 ( )
A1

A2

[ ]
m1

m1 + m2

1
2

[ ]
m1 + m2

m1

1
2

[ ]
m2

m1 + m2

1
2

[ ]
m1 + m2

m2

1
2

https://dl.doubtnut.com/l/_19l6VytJkOAq
https://dl.doubtnut.com/l/_XsJz2OYHdgYG


Answer: A

Watch Video Solution

29. The displacement of a particle performing

simple harmonic motion is given by,

, where distance

is in cm and time is in second. What is the

amplitude of motion?

A. 10 cm

B. 14 cm

C. 8 cm

x = 8  sin  ωt + 6 cos  ωt

https://dl.doubtnut.com/l/_XsJz2OYHdgYG
https://dl.doubtnut.com/l/_wKAfjAM3lZYs


D. 6 cm

Answer: A

Watch Video Solution

30. If a simple pendulum oscillates with an

amplitude of 50 mm and time period of 2 sec,

then its maximum velocity is

A. 0.10 m/s

B. 0.16 m/s

C. 0.8 m/s

https://dl.doubtnut.com/l/_wKAfjAM3lZYs
https://dl.doubtnut.com/l/_HWf4p16SXM98


D. 0.26 m/s

Answer: B

Watch Video Solution

31. A particle is executing a simple harmonic

motion. Its maximum acceleration is  and

maximum velocity is . Then, its time period of

vibration will be

A. 

B. 

α

β

2πβ

∝

β2

∝2

https://dl.doubtnut.com/l/_HWf4p16SXM98
https://dl.doubtnut.com/l/_NFkwsat67mkv


C. `prop/beta

D. 

Answer: A

Watch Video Solution

β2

∝

32. A particle is executing sin1ple harmonic

motion with an amplitude of 2 m. The di�erence

in the magnitude of its maximum acceleration

and maximum velocity is 4. The time period of its

oscillation and its velocity when it is l m away

from the mean position are respectively

https://dl.doubtnut.com/l/_NFkwsat67mkv
https://dl.doubtnut.com/l/_Jxbb2SVJ5VcS


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2s, 2√3ms− 1

s, 4√3  ms− 17
22

s, 2√3ms− 122

7

s, 4√3ms− 144
7

33. The velocity of a particle executing a simple

hannonic motion is 13 . when its distance

from the equi librium positfon (Q) is 3 m and its

ms− 1

https://dl.doubtnut.com/l/_Jxbb2SVJ5VcS
https://dl.doubtnut.com/l/_hSrngyBac0IK


velociry is 12 . when it is 5 m away from Q.

The frequency of the simple hannonic motion is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ms− 1

5π

8

5

8π

8π

5

8

5π

https://dl.doubtnut.com/l/_hSrngyBac0IK


34. A particle executes simple harmonic motion of

amplitude A. (i) At what distance from the mean

positio is its kinetic energy equal to its potential

energy? (ii) At what points is its speed half the

maximum speed?

A. 0.51 A

B. 0.61 A

C. 0.71 A

D. 0.81 A

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_4HTIAu3v8Bc3


Watch Video Solution

35. A partilce is executive simple harmonic motion

given by 

  

The velocity of the particle when its displacement

is 3 units is

A. 

B. 

C. 20

D. 16

x = 5 sin(4t − )
π

6

2π

3

5π□

6

https://dl.doubtnut.com/l/_4HTIAu3v8Bc3
https://dl.doubtnut.com/l/_po8UHhPzYH0m


Answer: D

Watch Video Solution

36. The equation of displacement of particle

performing S.H.M. is x = 0.25 sin (200 t). The

maximum velocity is

A. 100 m/s

B. 200 m/s

C. 50 m/s

D. 150 m/s

https://dl.doubtnut.com/l/_po8UHhPzYH0m
https://dl.doubtnut.com/l/_i1nV0usakoyj


Answer: C

Watch Video Solution

37. The acceleration of a particle performing a

linear S.H.M. is , when it is at a dis"tan"ce

of 4 cm from the mean position. The period of

S.H.M. is

A. 1 s

B. 2.572 s

C. 3.142 s

16cm/s2

https://dl.doubtnut.com/l/_i1nV0usakoyj
https://dl.doubtnut.com/l/_98IdermCjRPS


D. 6.028 s

Answer: C

Watch Video Solution

38. A pendulum is hung the roof of a su�ciently

high huilding and is moving freely to and fro like a

simple harmonic oscillator .The acceleration of

the bob of the pendulum is  at a distance

of  from the meanposition .The time period of

oscillation is

A.  s

20m/s2

5m

2π

https://dl.doubtnut.com/l/_98IdermCjRPS
https://dl.doubtnut.com/l/_CzX7vFwC8bpD


B.  s

C. 2 s

D. 1 s

Answer: B

Watch Video Solution

π

39. 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

8c
m

s2

https://dl.doubtnut.com/l/_CzX7vFwC8bpD
https://dl.doubtnut.com/l/_RBQ5zW9Qkfx9


A. 8 cm/s

B. 12 cm/s

C. 16 cm/s

D. 24 cm/s

Answer: B

Watch Video Solution

40. The maximum velocity and the maximum

acceleration of a body moving in a simple

https://dl.doubtnut.com/l/_RBQ5zW9Qkfx9
https://dl.doubtnut.com/l/_DpOEZSx2qbzy


harmonic oscillator are 2 m/s and . Then

angular velocity will be

A. 3 rad/s

B. 0.5 rad/s

C. 1 rad/s

D. 2 rad/s

Answer: D

Watch Video Solution

4m/s2

https://dl.doubtnut.com/l/_DpOEZSx2qbzy


41. A particle executing SHM has a maximum

speed of  and maximum acceleration of 

. The angular frequency of oscillation is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.5ms− 1

1.0ms− 2

2  rad  s− 1

0.5  rad s− 1

2π  rad  s− 1

0.5π  rad  s− 1

https://dl.doubtnut.com/l/_UGbmYW6ViA9g
https://dl.doubtnut.com/l/_BYaHC3dGs0cr


42. The maximum velocity of a particle in S.H.M. is

0.16 mis and maximum acceleration is 0.64 m/ .

The amplitude is

A.  m

B.  m

C.  m

D.  m

Answer: A

Watch Video Solution

s2

4 × 10− 2

4 × 10− 1

4 × 10

4 × 100

https://dl.doubtnut.com/l/_BYaHC3dGs0cr


43. A particle executes simple harmonic motion

with an angular velocity and maximum

acceleration of 

respectively. The amplitude of oscillation

A. 0.28m

B. 0.36m

C. 0.53m

D. 0.61m

Answer: D

Watch Video Solution

3.5rad/sec and 7.5m/s2

https://dl.doubtnut.com/l/_rtaU6JweD6EM


44. A particle executes simple harmonic motion

with an amplitude of 4 cm . At the mean position

the velocity of the particle is 10 cm/ s . The

distance of the particle from the mean position

when its speed becomes 5 cm/s is

A.  cm

B.  cm

C.  cm

D.  cm

Answer: C

W t h Vid S l ti

√3

√5

2(√3)

2(√5)

https://dl.doubtnut.com/l/_IjjBR9JB9tIZ


Watch Video Solution

45. A particle performing SHM starts equilibrium

position and its time period is 16 seconds. After 2

seconds its velocity is . Amplitude of

oscillation is 

A. m

B. m

C. m

D. m

πm/s

(cos 45∘ = )
1

√2

2√2

4√2

6√2

8√2

https://dl.doubtnut.com/l/_IjjBR9JB9tIZ
https://dl.doubtnut.com/l/_PByxaFhBStse


Answer: D

Watch Video Solution

46. A particle executes linear simple harmonic

motion with an amplitude of 2 cm . When the

particle is at 1 cm 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. 

1

2π√3

2π√3

2π

√3

https://dl.doubtnut.com/l/_PByxaFhBStse
https://dl.doubtnut.com/l/_2CQS1isqqhTD


D. 

Answer: C

Watch Video Solution

√3

2π

47. A particle executes linear simple harmonic

motion with an amplitude of . When the

particle is at  from the mean position, the

magnitude of its velocity is equal to that of its

acceleration. Then, its time period in seconds is

A. 

3cm

2cm

√5

π

https://dl.doubtnut.com/l/_2CQS1isqqhTD
https://dl.doubtnut.com/l/_LMnfTggbCl49


B. 

C. 

D. 

Answer: C

Watch Video Solution

√5

2π

4π

√5

2π

√3

48. A coin is placed on a horizontal platform

which undergoes vertical simple harmonic motion

of angular frequency . The amplitude of

oscillation is gradually increased. The coin will

leave contact with the platform for the �rst time :

ω

https://dl.doubtnut.com/l/_LMnfTggbCl49
https://dl.doubtnut.com/l/_0T42F2fubsY9


A. for an amplitude of 

B. for an amplitude of 

C. at the highest position of the problem

D. at the mean position of the platform

Answer: A

Watch Video Solution

g/ω2

g2 /ω2

49. Out of the following functions representing

motion of a particle which represents SHM 

I.   y = sinωt − cos ωt

https://dl.doubtnut.com/l/_0T42F2fubsY9
https://dl.doubtnut.com/l/_SDhklBpyI7rl


II.  

III.  

IV. 

A. only (1) and (2)

B. only (1)

C. only (4) does not represent S.H.M

D. only (1) and (3)

Answer: D

Watch Video Solution

y = sin3 ωt

y = 5 cos( − 3ωt)
3π

4

y = 1 + ωt + ω2t2

https://dl.doubtnut.com/l/_SDhklBpyI7rl


50. A simple pendulum performs simple harmonic

motion about  with an amplitude a ans time

period T. The speed of the pendulum at 

will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = 0

x =
a

2

πA√3

T

πA

T

πA√3

2T

3π2A

T

https://dl.doubtnut.com/l/_aNeM9n49oeZB


51. A particle performs simple harmonic mition

with amplitude A. Its speed is trebled at the

instant that it is at a destance 

 from equilibrium position. The new

amplitude of the motion is:

A. 3A

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

2A

3

A√3

7A

3

√41
A

3

https://dl.doubtnut.com/l/_Rt5xUcia3d8g


Watch Video Solution

52. A body is executing simple harmonic motion

with an angular frequency s rad/2 . The velocity of

the body at 20 mm displacement, when the

amplitude of motion is 60 mm , is

A. 40 mm/s

B. 60 mm/s

C. 113 mm/s

D. 120 mm/s

Answer: C

https://dl.doubtnut.com/l/_Rt5xUcia3d8g
https://dl.doubtnut.com/l/_dctqcND2dFpy


Watch Video Solution

53. If x, v and a denote the displacement, the

velocity and the acceleration of a particle

executing simple harmonic motion of time period

T, then, which of the following does not change

with time?

A. 

B. 

C. 

D. 

a2T 2 + 4π2v2

aT /x

aT + 2πv

aT /v

https://dl.doubtnut.com/l/_dctqcND2dFpy
https://dl.doubtnut.com/l/_a5OmsaFl4KCd


Answer: B

Watch Video Solution

54. The amplitude of a particle executing S.H.M.

with frequency of 60 Hz is 0.01 m. The maximum

value of the acceleration of the particle is

A. 

B. 

C. 

D. 

144π2m/s2

144m/s2

m/s2144

π2

288π2m/s2

https://dl.doubtnut.com/l/_a5OmsaFl4KCd
https://dl.doubtnut.com/l/_VFtuGmIAwlGG


Answer: A

Watch Video Solution

55. Two simple harmonic motion of angular

frequency  have the same

displacement amplitude The ratio of their

maximum acceleration is

A. 

B. 

C. 

100 and 1000rads− 1

1: 103

1: 104

1: 10

https://dl.doubtnut.com/l/_VFtuGmIAwlGG
https://dl.doubtnut.com/l/_KUGpVhGZo3QX


D. 

Answer: D

Watch Video Solution

1: 102

56. In a S.H.M., the path length is 4 cm and the

maximum acceleration is . The periodic

time of S.H.M. is

A. 2s

B. 

C. 4s

2π2cm/s2

√2s

https://dl.doubtnut.com/l/_KUGpVhGZo3QX
https://dl.doubtnut.com/l/_0VpkD5DyKjeO


D. 1/2s

Answer: A

Watch Video Solution

57. A particle performing SHM has time period

 and path lenght 4 cm. The displacement

from mean position at which acceleration is equal

to velocity is

A. 0.5 cm

B. 1 cm

2π

√3

https://dl.doubtnut.com/l/_0VpkD5DyKjeO
https://dl.doubtnut.com/l/_pFypCFkiquZq


C. 1.5 cm

D. 2 cm

Answer: B

Watch Video Solution

58. When a particle performing uniform circular

motion of radius 10 cm undergoes the SHM, what

will be its amplitude?

A. 10 cm

B. 5 cm

https://dl.doubtnut.com/l/_pFypCFkiquZq
https://dl.doubtnut.com/l/_nGFY3BCE7wT7


C. 2.5 cm

D. 20 cm

Answer: A

Watch Video Solution

59. Time period of pendulum is 6.28 s and

amplitude of oscillation is 3 cm. Maximum

acceleration of pendulum is

A. 

B. 

8cm/s2

0.3cm/s2

https://dl.doubtnut.com/l/_nGFY3BCE7wT7
https://dl.doubtnut.com/l/_xbUCavGFPlWn


C. 

D. 

Answer: C

Watch Video Solution

3cm/s2

58.2cm/s2

60. A body starting from mean position is

executing simple harmonic motion. Its time .

period is 24 s. After 4 s, its velocity is 

then its path length is

A. 24 m

π  m/s

https://dl.doubtnut.com/l/_xbUCavGFPlWn
https://dl.doubtnut.com/l/_uz8lBcyoZjmg


B. 48 m

C. 52 m

D. 12 m

Answer: B

Watch Video Solution

61. A particle performing SHM starting extreme

position. Graphical repersentation shows that,

between displacement and acceleration , there is

a phase di�erence of

https://dl.doubtnut.com/l/_uz8lBcyoZjmg
https://dl.doubtnut.com/l/_GZAtK7gbmvar


A. 0 rad

B.  rad

C.  rad

D.  rad

Answer: D

Watch Video Solution

π

4

π

2

π

62. Two points are located at a distance of 

and  from the source of oscillation. The

period of oscillation is s and the velocity of

10m

15m

0.05

https://dl.doubtnut.com/l/_GZAtK7gbmvar
https://dl.doubtnut.com/l/_qsWoLTPAIvfZ


the wave is . What is the phase di�erence

between the oscillation of two points?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

300m/s

π

π

6

π

3

2π

3

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


63. The vanat10n of acceleration (a) and

displacement (x) of the particle executing S.H.M. is

indicated by which of the following curves?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_08Aw1qUU0XIN
https://dl.doubtnut.com/l/_GkPvYW2AVa4l


64. A particle of mass  is released from rest and

follow a particle part as shown Assuming that the

displacement of the mass from the origin is small

which graph correctly depicts the position of the

particle as a function of time?

A. 

m

https://dl.doubtnut.com/l/_GkPvYW2AVa4l


B. 

C. 

D. 

Answer: B

Watch Video Solution

65. The total energy of a particle executing S.H.M.

is proportional to

A. displacement from equilibrium position

B. frequency of oscillation

https://dl.doubtnut.com/l/_GkPvYW2AVa4l
https://dl.doubtnut.com/l/_xM8yXFzuQuxW


C. velocity in equilibrium position

D. square of amplitude of motion

Answer: D

Watch Video Solution

66. The total energy of a particle executing simple

harmonic motion is displacement)

A. 

B. 

C. independent of x

(x −

∝ x

∝ x2

https://dl.doubtnut.com/l/_xM8yXFzuQuxW
https://dl.doubtnut.com/l/_2oapgNujpKAT


D. 

Answer: C

Watch Video Solution

∝ x1 / 2

67. In S.H.M. which one of the following graphs is a

straight line ?

A. T.E. against displacement

B. P.E against displacement

C. Acceleration against time

D. Velocity against displacement

https://dl.doubtnut.com/l/_2oapgNujpKAT
https://dl.doubtnut.com/l/_gx7dLi0a7f2G


Answer: A

Watch Video Solution

68. The P.E. of a particle executing SHM at a

distance x from its equilibrium position is

A. 

B. 

C. 

D. zero

Answer: A

mω2x21

2

mω2A21

2

mω2(A2 − x2)
1

2

https://dl.doubtnut.com/l/_gx7dLi0a7f2G
https://dl.doubtnut.com/l/_KEaRdL4Z3wHQ


Watch Video Solution

69. In a simple harmonic oscillator, at the mean

position

A. kinetic energy is minimum, potential energy

is maximum

B. both kinetic and potential energies are

maximum

C. kinetic energy is maximum, potential energy

is minimum.

https://dl.doubtnut.com/l/_KEaRdL4Z3wHQ
https://dl.doubtnut.com/l/_Z4UiX8nUvdSq


D. both kinetic and potential energies are

minimum

Answer: C

Watch Video Solution

70. When a particle executing a linear S.H.M.

moves from its extreme position to the mean

position, its

A. kinetic energy increases, potential energy

decreases.

https://dl.doubtnut.com/l/_Z4UiX8nUvdSq
https://dl.doubtnut.com/l/_ChuAvJxMHoWj


B. kinetic energy decreases, potential energy

increases

C. both kinetic and potential energy remain

constant

D. potential energy becomes zero and kinetic

energy remains constant

Answer: A

Watch Video Solution

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


71. A particle is executing simple harmonic motion

with a time period . At time  it is at its

position of equilibium. The kinetice energy -time

graph of the particle will look like

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T t = 0,

https://dl.doubtnut.com/l/_DkZchrvOt3Xi


72. A particle of mass m executing S.H.M. about its

mean position. The total energy of the particle at

given instant is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π2mA2

T 2

2π2mA2

T 2

4π2mA2

T 2

8πmA2

T 2

https://dl.doubtnut.com/l/_HMEOznwRPzjP
https://dl.doubtnut.com/l/_4qnSi9aknqyr


73. W denotes to the total energy of a particle in

linear S.H.M. At a point, equidistant from the

mean position and extremity of the path of the

particle

A. K.E. of the particle will be  and P.E will

also be .

B. K.E. of the particle will be  and P.E will

also be .

C. K.E. of the particle will be  and P.E will

also be .

W

2

W

2

W

4

3W
4

3W
4

W

4

https://dl.doubtnut.com/l/_4qnSi9aknqyr


D. K.E. of the particle will be  and P.E will

also be .

Answer: C

Watch Video Solution

W

8

7W
8

74. A simple pendulum is oscillating with

amplitude 'A' and angular frequency ' ' . At

displacement 'x' from mean position, the ratio of

kinetic energy to potential energy is

A. 

ω

x2

A2 − x2

https://dl.doubtnut.com/l/_4qnSi9aknqyr
https://dl.doubtnut.com/l/_cgCLuGX3nE3l


B. 

C. 

D. 

Answer: C

Watch Video Solution

x2 − A2

x2

A2 − x2

x2

A − x

x

75. The ration of kinetic energy to the potential

energy of a particle executing SHM at a distance

equal to half its amplitude , the distance being

measured from its equilibrium position is

https://dl.doubtnut.com/l/_cgCLuGX3nE3l
https://dl.doubtnut.com/l/_hZMMteMFBgLJ


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2: 1

3: 1

8: 1

4: 1

76. If a spring extends by  on loading, then then

energy stored by the spring is (if T is tension in

the spring and k is spring constant)

x

https://dl.doubtnut.com/l/_hZMMteMFBgLJ
https://dl.doubtnut.com/l/_v7JooEkURMu8


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T 2

2x

T 2

2k

2k

T 3

2T 2

k

77. A particle executes simple harmonic motion

with a frequency v. The frequency with which the

kinetic energy oscillates is

https://dl.doubtnut.com/l/_v7JooEkURMu8
https://dl.doubtnut.com/l/_NSpWOvMwboUW


A. f/2

B. f

C. 2f

D. 4f

Answer: C

Watch Video Solution

78. The total energy of the body excuting

 is  . Then the kinetic energy when the

displacement is half of the amplitude, is

S. H. M. E

https://dl.doubtnut.com/l/_NSpWOvMwboUW
https://dl.doubtnut.com/l/_3qsIQLWDj3r8


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

T . E
2

T . E
4

3T . E
4

T . E
√3

4

79. Ratio of kinetic energy at mean position to

potential energy at A/2 of a particle performing

SHM

https://dl.doubtnut.com/l/_3qsIQLWDj3r8
https://dl.doubtnut.com/l/_bm3FljNmXj4F


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 4

1: 2

2: 1

4: 1

80. A linear harmonic oscilator of force constant

 and amplitude 0.01 m has a total

mechanical energy of 160 Joules. Its

2 × 106N /m

https://dl.doubtnut.com/l/_bm3FljNmXj4F
https://dl.doubtnut.com/l/_fZfchZ5inUDc


A. maximum potential energy is 100 J

B. maximum K.E is 100 J

C. maximum P.E is 160 J

D. both B and C

Answer: D

Watch Video Solution

81. When the potential energy of a particle

executing simple harmonic motion is one-fourth

of its maximum value during the oscillation, the

https://dl.doubtnut.com/l/_fZfchZ5inUDc
https://dl.doubtnut.com/l/_P5ntja3FFhaa


displacement of the particle from the equilibrium

position in terms of its amplitude a is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A

4

A

3

A

2

2A

3

https://dl.doubtnut.com/l/_P5ntja3FFhaa


82. Total energy of a particle performing S H M is

25 J. when particle is passing through the mean

position, its velocity is (Given mass of the particle

is 0.5 kg)

A. 5 m/s

B. 20 m/s

C. 10 m/s

D. 25 m/s

Answer: C

Watch Video Solution

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


83. If the KE of a particle performing a SHM of

amplitude A is  of its total energy, then the

value of its displacement is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

4

x = + =
a

2

x = + =
a

4

x = + =
√3a

2

x = + =
a

√2

https://dl.doubtnut.com/l/_LvUc2mihtVGj
https://dl.doubtnut.com/l/_fgnhud14Ozb2


84. A particle of mass 4 kg is executing S.H.M. Its

displacement is given by the equation Y=8

 cm. Its maximum kinetic energy

is

A. 128 J

B. 64 J

C. 16 J

D. 32 J

Answer: A

Watch Video Solution

cos[100t + π/4]

https://dl.doubtnut.com/l/_fgnhud14Ozb2


85. An elastic spring of unstretched length L and

spring constant K is stretched by a small length x.

It is further stretched by another small length y.

the work done in second stretcing is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(x + 2y)
ky

2

(2x + y)
k

2

ky(x + 2y)

(2x + y)
ky

2

https://dl.doubtnut.com/l/_VX1zY6iqDYfG


86. Work done for a certain spring when stretched

through 1 mm is 10 joule. The amount of work

that must be done on the spring to stretch it

further by 1 mm is

A. 30 J

B. 40 J

C. 10 J

D. 20 J

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_eQ3e3kSxXCZl


87. Two simple harmonic are represented by the

equation 

.  

The phase di�erence of the velocity of particle 1

with respect to the velocity of particle 2 is.

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

y1 = 0.1 sin(100π + ) and y2 = 0.1 cos πt
π

3

−π

3

π

6

−π

6

π

3

https://dl.doubtnut.com/l/_DSj9ihGMsJjr


Watch Video Solution

88. The S.H.M. of a particle is given by the

equation  . The amplitude

is

A. 7

B. 1

C. 5

D. 12

Answer: C

Watch Video Solution

y = 3 sinωt + 4 cos ωt

https://dl.doubtnut.com/l/_DSj9ihGMsJjr
https://dl.doubtnut.com/l/_NpccVY17njLL


89. The resultant of two rectangular simple

harmonic motion of the same frequency and

unequal amplitude but di�ering in phase by 

is

A. simple harmonic motion of frequency 

B. circular

C. elliptical

D. parabolic

Answer: C

W t h Vid S l ti

π/2

ω/2π

https://dl.doubtnut.com/l/_NpccVY17njLL
https://dl.doubtnut.com/l/_EqL7cKmwRL5T


Watch Video Solution

90. Two mutually perpendicular simple harmonic

vibrations have same amplitude, frequency and

phase. When they superimpose, the resultant

form of vibration will be

A. a circle

B. an ellipse

C. a straight line

D. a parabola

Answer: C

https://dl.doubtnut.com/l/_EqL7cKmwRL5T
https://dl.doubtnut.com/l/_JYr9vHeK5IZm


Watch Video Solution

91. The length of a pendulum is halved. Its energy

will be

A. decrease to half

B. increased to 2 times

C. decreased to one fourth

D. increased to 4 times

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_JYr9vHeK5IZm
https://dl.doubtnut.com/l/_UFHkrzdRV1Eq


92. The period of oscillation of a simple pendulum

of constant length at earth surface is T. Its period

inside a mine is C

A. greater then T.

B. less than T.

C. equal to T.

D. cannot be compared

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_CTq9QCFRmuol
https://dl.doubtnut.com/l/_lVPGNgq1PDCK


93. A simple pendulum of length I and mass (bob)

m is suspended vertically. The string makes an

angle  with the vertical. The restoring force

acting on the pendulum is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

mg  sin θ

mg  cos θ

−mg  sin θ

−mg  cos θ

https://dl.doubtnut.com/l/_lVPGNgq1PDCK


94. A simple pendulum of length l has a maximum

angular displacement . The maximum kinetic

energy of the bob of mass m will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

mgl(1 + cos θ)

mgl(1 + cos2 θ)

mgl(1 − cos θ)

mgl(cos θ − 1)

https://dl.doubtnut.com/l/_ar4Op7TjlZ2l
https://dl.doubtnut.com/l/_DKY77JOpvB5C


95. A simple pendulum of length 'L' has mass 'M'

and it oscillates freely with amplitude energy is 

(g = acceleration due to gravity)

A. `(MgÂ 2)/(2L)

B. 

C. 

D. 

Answer: A

Watch Video Solution

MgA

2L

MgA2

L

2MgA2

L

https://dl.doubtnut.com/l/_DKY77JOpvB5C


96. Starting from the extreme position, the time

taken by an ideal simple pendulum to travel a

distance of half the amplitude is

A. T/6

B. T/12

C. T/3

D. T/4

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_FbP692rMD9Fw
https://dl.doubtnut.com/l/_7kOuLWaJi0DK


97. A man measures time period of a pendulum (T)

in stationary lift. If the lift moves upward with

acceleration , then new time period will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

g

4

2T

√5

√5T

2

√5

2T

2

√5T

https://dl.doubtnut.com/l/_7kOuLWaJi0DK


98. A simple pendulum is suspended from the

ceilling of a left. When the lift is at rest, its time

period is . With what accleration should lift be

acclerated upwards in order to reduce its time

period to .

A. 4g

B. g

C. 2g

D. 3g

Answer: D

W t h Vid S l ti

T

T

2

https://dl.doubtnut.com/l/_DjPhyfIuqcS5


Watch Video Solution

99. A pendulum has time period T . If it is taken on

to another planet having acceleration due to

gravity half and mass 9 times that of the earth

then its time period on the other planet will be

A. 

B. T

C. 

D. 

Answer: D

√T

T 1 / 3

√2T

https://dl.doubtnut.com/l/_DjPhyfIuqcS5
https://dl.doubtnut.com/l/_z2kaOjlUsqGc


Watch Video Solution

100. Time period of a pendulum on earth surface

is . It is arranged on earth surface at a height R

and thus its time period is . What is the ratio of

 and ?

A. 0.8

B. 0.5

C. 1

D. 0.2

Answer: B

T1

T2

T1 T2

https://dl.doubtnut.com/l/_z2kaOjlUsqGc
https://dl.doubtnut.com/l/_GhqOTsyn1VcB


Watch Video Solution

101. If length of a simple pendulum is increased by

44%, then what is the gain in the time period of

pendulum?

A. 0.4

B. 0.2

C. 0.1

D. 0.21

Answer: B

h id l i

https://dl.doubtnut.com/l/_GhqOTsyn1VcB
https://dl.doubtnut.com/l/_WmyprWtiaPWn


Watch Video Solution

102. In a seconds pendulum, mass of bob is 30 gm

. If it is replaced by 90 gm mass. Then its time

period will

A. 1s

B. 2s

C. 4s

D. 3s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_WmyprWtiaPWn
https://dl.doubtnut.com/l/_v6TseNvoOOVO


103. A heavy brass sphere is hung froma

weightless inelastic string and used as a simple

pendulum. Its time period of osciallation is T.

When the shere is immersed in a non-viscous

liquid of density  that of brass. If acts as a

simple perpendicular of period.

A. T

B. T

C. T

D. 

1

10

√
10

9

10

9

( )
2

T
9

10

https://dl.doubtnut.com/l/_v6TseNvoOOVO
https://dl.doubtnut.com/l/_sifLMmdmFgT3


Answer: A

Watch Video Solution

104. The bob of a simple pendulum performs SHM

with period T in air and with period  in water.

Relation between T and  is (neglect friction due

to water, density of the material of the bob is =

, density of water = )

A. 

B. 

C. 

T1

T1

× 1039

8

kg

m3
103 kg

m3

T1 = 3T

T1 = 2T

T1 = T

https://dl.doubtnut.com/l/_sifLMmdmFgT3
https://dl.doubtnut.com/l/_uNnXUgMKJYTD


D. 

Answer: A

Watch Video Solution

T1 =
T

2

105. Two simple pendulums of length 0.5 m and 20

m, respectively are given small linear

displacement in one direction at the same time.

They will again be in the phase when the

pendulum of shorter length has completed

oscillations.

A. 5

https://dl.doubtnut.com/l/_uNnXUgMKJYTD
https://dl.doubtnut.com/l/_3Uk581uCFGmG


B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

106. The acceleration due to gravity at a place is

. Then, the time period of a simple

pendulum of length 1 m is

A.  s

π2m/s2

2/π

https://dl.doubtnut.com/l/_3Uk581uCFGmG
https://dl.doubtnut.com/l/_34PXwOHjhvOA


B.  s

C. 2s

D.  s

Answer: C

Watch Video Solution

2π

π

107. A simple pendulum of length 1 m is freely

suspended from the ceiling of an elevator. The

time period of small oscillations as the elevator

moves up with an acceleration of  is (use

g=10 )

2m/s2

m/s2

https://dl.doubtnut.com/l/_34PXwOHjhvOA
https://dl.doubtnut.com/l/_fx4eHgiWowzD


A.  s

B. 

C.  s

D.  s

Answer: D

Watch Video Solution

π

√5

√ πs
2

5

π

√2

π

√3

108. Two simple pendulums A and B are made to

oscillate simultaneously and it is found that A

completes 10 oscillations in 20 sec and B

https://dl.doubtnut.com/l/_fx4eHgiWowzD
https://dl.doubtnut.com/l/_IWnpDa7f0bBh


completes 8 oscillations in 10 sec. The ratio of the

lengths of A and B is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

25

64

64
25

8

5

5

4

https://dl.doubtnut.com/l/_IWnpDa7f0bBh


109. When the length of a simple pendulum is

decreased by 600 mm, the period of oscillation is

halved. The original length of the pendulum was

A. 800 mm

B. 1000 mm

C. 1200 mm

D. 240 mm

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Yrxv1UPXb8G5
https://dl.doubtnut.com/l/_5AxGgJiS4uuJ


110. When the length of a simple pendulum is

increased by 36 cm, its time period of oscillation is

found to increase by 25 %. The initial length of

the simple pendulum 1s (Acceleration due to

gravity= )

A. 36 cm

B. 25 cm

C. 64 cm

D. 46 cm

Answer: C

Watch Video Solution

9.8ms− 2

https://dl.doubtnut.com/l/_5AxGgJiS4uuJ


111. Which of the following quantity does not

change due to damping of oscillations?

A. Angular frequency

B. Time period

C. initial phase

D. Amplitude

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_5AxGgJiS4uuJ
https://dl.doubtnut.com/l/_cUEAsfwwsazy
https://dl.doubtnut.com/l/_bHqUQkSugrWy


112. A particle oscillating under a force

 is a (k and b are constants)

A. simple harmonic oscillator

B. non linear oscillator

C. damped oscillator

D. forced oscillator

Answer: C

Watch Video Solution

→
F = − k

→
x − b

→
v

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


113. The disperod of a particle varies according to

the relation . The

amplitude of the particle is.

A. 8

B. -4

C. 4

D. 

Answer: D

Watch Video Solution

x = 4(cos πt + sinπt)

4√2

https://dl.doubtnut.com/l/_OP8nn6MIFoNC
https://dl.doubtnut.com/l/_ROlru4NJhrUu


114. For a particle performing linear SHM, its

average speed over one oscillation is (where, a=

amplitude of SHM, n=frequency of oscillation)

A. 2 an

B. 4 an

C. 6 an

D. 8 an

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ROlru4NJhrUu


115. A large horizontal surface moves up and down

in SHM with an amplitude of 1 cm . If a mass of 10

kg (which is placed on the surface) is to remain

continually in contact with it, the maximum

frequency of S.H.M. will be

A. 0.5 Hz

B. 1.5 Hz

C. 5 Hz

D. 10 Hz

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_jRBt5cJWMzFO


Watch Video Solution

116. The vertical extension in a light spring by a

weight of 1 kg suspended from the wire is 9.8 cm .

The period of oscillation

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

20πs

2πs

2π/10s

200πs

https://dl.doubtnut.com/l/_jRBt5cJWMzFO
https://dl.doubtnut.com/l/_yAptUWhxdgU5


117. A weightless spring of length 60 cm and force

constant 200 N/m is kept straight and

unstretched on a smooth horizontal table and its

ends are rigidly �xed. A mass of 0.25 kg is

attached at the middle of the spring and is

slightly displaced along the length. The time

period of the oscillation of the mass is

A. s

B. s

C. s

π

20

π

10

π

5

https://dl.doubtnut.com/l/_yAptUWhxdgU5
https://dl.doubtnut.com/l/_nbLny5KXxR2C


D.  s

Answer: A

Watch Video Solution

π

√200

118. Two particles are executing simple harmonic

of the same amplitude (A) and frequency  along

the x-axis . Their mean position is separated by

distance `X_(0)(X_(0)gtA). If the maximum

separation between them is (X_(0)+A), the phase

di�erence between their motion is:

A. 

ω

π

2

https://dl.doubtnut.com/l/_nbLny5KXxR2C
https://dl.doubtnut.com/l/_cEJLcdymUx8C


B. 

C. 

D. 

Answer: B

Watch Video Solution

π

3

π

4

π

6

119. 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/_cEJLcdymUx8C
https://dl.doubtnut.com/l/_SeS2hLvonWTL


A. 0.6s

B. 0.5s

C. 0.4s

D. 0.2s

Answer: B

Watch Video Solution

120. The path length of oscillation of simple

pendulum of length 1 m is 16 cm. Its maximum

velocity is (take, )g = π2m/s2

https://dl.doubtnut.com/l/_SeS2hLvonWTL
https://dl.doubtnut.com/l/_rsS8C6GK0PYI


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2πcm/s

4πcm/s

8πcm/s

16πcm/s

121. A mass is suspended from a vertica spring

which is executing SHM of frequency 5 Hz. 

The spring is unstretched at the highest point of

https://dl.doubtnut.com/l/_rsS8C6GK0PYI
https://dl.doubtnut.com/l/_g1qeUtlfLQen


oscillation. Maximum speed of the mass is (take,

acceleration due to gravity,  )

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

g = 10m/s2

2πm/s

πm/s

m/s
1

2π

m/s
1

π

https://dl.doubtnut.com/l/_g1qeUtlfLQen


122. A simple pendulum attached to the ceiling of

a stationary lift has a time period T. The distance y

covered by the lift moving upwards varies with

time t as  where y is in metres and t in

seconds. If , the time period of

pendulum will be

A. 

B. 

C. 

D. 

Answer: B

y = t2

g = 10m/s2

√ T
4
5

√ T
5

6

√ T
5

4

√ T
6

5

https://dl.doubtnut.com/l/_igzBRiJc4tMR


Watch Video Solution

123. When the kinetic energy of a body executing

S.H.M. is 1/3 of the potential energy, the

displacement of the body is x percent of the

amplitude, where x is

A. 33

B. 87

C. 67

D. 50

https://dl.doubtnut.com/l/_igzBRiJc4tMR
https://dl.doubtnut.com/l/_c5UOFlnmUMtJ


Answer: B

Watch Video Solution

124. Starting from the origin a body osillates

simple harmonicall with a period of 2 s. A fter

what time will its kinetic energy be 75% of the

total energy?

A.  s

B.  s

C.  s

1

4

1

3

1

12

https://dl.doubtnut.com/l/_c5UOFlnmUMtJ
https://dl.doubtnut.com/l/_LSb9NjCAOlr8


D.  s

Answer: D

Watch Video Solution

1

6

125. A particle of mass 0.2 kg moves with simple

harmonic motion of amplitude 2 cm. If th~ total

energy of the particle is 4  J, then the time

period of the motion is

A.  seconds

B.  seconds

× 10− 5

2π

3π

2

https://dl.doubtnut.com/l/_LSb9NjCAOlr8
https://dl.doubtnut.com/l/_SdkBvaN73cCO


C.  seconds

D.  seconds

Answer: A

Watch Video Solution

π

π

2

126. A point performs simple harmonic oscillation

of period T and the equation of motion is given by

. After the elapse of what

fraction of the time period, the velocity of the

point will be equal to half of its maximum velocity

?

x = a sin(ωt + )
π

6

https://dl.doubtnut.com/l/_SdkBvaN73cCO
https://dl.doubtnut.com/l/_jOPaNnVTvYLP


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T

3

T

12

T

8

T

6

127. In case of a simple harmonic motion, if the

velocity is plotted along the X-axis and the

displacement (from the equilibrium position) is

https://dl.doubtnut.com/l/_jOPaNnVTvYLP
https://dl.doubtnut.com/l/_vdZJsILjWat8


plotted along the Y-axis, the resultant curve

happens to be an ellipse with ratio: 

  

What is the frequency of the simple harmonic

motion ?

A. 100 Hz

B. 20 Hz

C. 10 Hz

D.  Hz

Answer: C

View Text Solution

= 20π
major axis(along X)

major axis (along Y)

1

10

https://dl.doubtnut.com/l/_vdZJsILjWat8


128. A spring has a certain mass suspended from

it and its period for vertical oscillation is T. The

spring is now cut into two equal halves and the

same mass is suspended from one of the halves.

The period of vertical oscillation is now

A. 

B. 

C. 

D. 2T

Answer: B

T

2

T

√2

√2T

https://dl.doubtnut.com/l/_vdZJsILjWat8
https://dl.doubtnut.com/l/_qhdATpHcDUgu


Watch Video Solution

129. A spring of force constant  is cut into

lengths of ratio . They are connected in

series and the new force constant is k'. Then they

are connected in parallel and force constant is k'.

Then k' : k" is :

A. 

B. 

C. 

D. 

k

1: 2: 3

1: 16

1: 9

1: 11

1: 14

https://dl.doubtnut.com/l/_qhdATpHcDUgu
https://dl.doubtnut.com/l/_avK0bBuPU6FP


Answer: C

Watch Video Solution

130. Two masses m1 and m2 are suspended

together by a massless spring of constant k.

When the masses are in equilibrium, m1 is

removed without disturbing the system. The

https://dl.doubtnut.com/l/_avK0bBuPU6FP
https://dl.doubtnut.com/l/_Airckr2mUNcu


amplitude of oscillations is 

https://dl.doubtnut.com/l/_Airckr2mUNcu


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m1g

k

m2g

k

(m1 + m2)g

k

(m1 − m2)g

k

131. A point mass is subjected to two

simultaneous sinusoidal displacement in 

direction,  and 

x −

x1(t) = A sinωt

https://dl.doubtnut.com/l/_Airckr2mUNcu
https://dl.doubtnut.com/l/_BFoPBHGShFuK


. Adding a third

sinusoidal displacement 

brings the mass to complete rest. The value of 

and  are

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2(t) = A sin(ω + )
2π

3

x3(t) = B sin(ωt + ϕ)

B

ϕ

√2A,
3π

4

A,
4π
3

√3A,
5π

6

A,
π

3

https://dl.doubtnut.com/l/_BFoPBHGShFuK
https://dl.doubtnut.com/l/_wakfQoja4ZRa


132. A silver atom in a solid oscillates in simple

harmonic motion in some direction with a

frequency of . What is the force constant

of the bonds connecting one atom with the

other? (Mole wt. of silver = 108 and Avagadro

number `=6.02xx10^(23)" gm "mole^(-1))

A. 2.2 N/m

B. 5.5 N/m

C. 6.4 N/m

D. 7.1 N/m

Answer: D

1012 /sec

https://dl.doubtnut.com/l/_wakfQoja4ZRa


Watch Video Solution

133. A solid cylinder of mass  is rolling on a

horizontal surface with velocity . It collides

with a horizontal spring of force constant

. The maximum compression produced

in the spring will be 

A. 0.5 m

B. 0.6 m

C. 0.7 m

D. 0.2 m

3kg

4ms− 1

200Nm− 1

:

https://dl.doubtnut.com/l/_wakfQoja4ZRa
https://dl.doubtnut.com/l/_ptXPyppXHzQq


Answer: B

Watch Video Solution

134. A solid sphere of mass 2 kg is rolling on a

frictionless horizontal surface with velocity .

It collides on the free and of an ideal spring

whose other end is �xed. The maximum

compression produced in the spring will be 

(Force constant of the spring = 36 N/m)

A.  m

B.  m

6m/s

√14

√2.8

https://dl.doubtnut.com/l/_ptXPyppXHzQq
https://dl.doubtnut.com/l/_XZNM2FWtNmm8


C.  m

D.  m

Answer: B

Watch Video Solution

√1.4

√0.7

135. For a simple pendulum, a graph is plotted

between itskinetic energy  and potential

energy against its displacement . Which

one of the following represents these correctly?

(graph are schematic and not drawn to scale)

(KE)

(PE) d

https://dl.doubtnut.com/l/_XZNM2FWtNmm8
https://dl.doubtnut.com/l/_N8nsYNxG7I44


Evaluation Test

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_N8nsYNxG7I44


1. A cylinder of mass M, radius R is kept on a rough

horizontal plane at one extreme end of the

platfonn at t = 0. Axis of the cylinder is parallel to

z-axis. The platform is oscillating in the xy-plane

and its displacement from origin is represented

by x = 4 cos( ) metres. There is no slipping

between the cylinder and the platfonn. Find the

acceleration of the centre of mass of cylinder at t

= s  

(##TRG_PHY_MCQ_XII_C04_E04_001_Q01.png"

width="80%">

A. 

2πt

1

6

π2−5

3

https://dl.doubtnut.com/l/_707KwXk8NBfy


B. 

C. 

D. 

Answer: C

Watch Video Solution

π2−2

3

π2−8

3

π2−4
3

2. A particle is executing SHM in both x and y

directions whose equations are as follows: 

  

What will be the net trajectory of the particle on

the x-y plane?

x = cos(πt)  and y = cos( )
πt

2

https://dl.doubtnut.com/l/_707KwXk8NBfy
https://dl.doubtnut.com/l/_y36NfuZsZV6p


A. circle

B. ellipse

C. parabola

D. hyperbola

Answer: C

Watch Video Solution

3. Two pendulum of time periods 3 s and 7 s

respectively start oscillating simultaneously from

https://dl.doubtnut.com/l/_y36NfuZsZV6p
https://dl.doubtnut.com/l/_l0RrhHQnxdgy


two opposite extreme positions. After how much

time they will be in same phase?

A. s

B. s

C. s

D. s

Answer: B

Watch Video Solution

12

5

21

8

5

2

27
10

https://dl.doubtnut.com/l/_l0RrhHQnxdgy


4. A stone is swinging in a horizontal circle 1 m in

diameter at 60 rev/min. A distant light causes a

shadow of the stone to be formed on a nearly

vertical wall. The amplitude and period of motion

for the shadow of the stone are,

A. 0.5 m, 1s

B. 1m, 2s

C. 1m, 1s

D. 0.5m, 2s

Answer: A

W t h Vid S l ti

https://dl.doubtnut.com/l/_LztQQ3Ff4fAL


Watch Video Solution

5. What will be the momentum v/s position plot of

a spring mass oscillator kept on a rough

horizontal surface? What should be the plot for

one cycle?

A. 

B. 

C. 

D. 

Answer: B

https://dl.doubtnut.com/l/_LztQQ3Ff4fAL
https://dl.doubtnut.com/l/_mHA7SkJdRtGF


Watch Video Solution

6. A pendulum suspended from the roof of a

railway carriage travelling at a speed v mis round

a curve of radius 'a' metres makes n oscillations

per second. If the same pendulum makes 

oscillations per second when the carriage is

stationary, what is the value of ?

A. 

B. 

C. 

n1

v2

ag√ − 1
n4

n4
1

ag√n4 − n4
1

√1 −
a

g

n4

n4
1

https://dl.doubtnut.com/l/_mHA7SkJdRtGF
https://dl.doubtnut.com/l/_lYQAtFOeZk4r


D. 

Answer: A

Watch Video Solution

as(1 − )

2
n4

n4
1

7. A circle disc has a tiny hole in it, at a distance 

from its center. Its mass is  and radius 

. A horizontal shaft is passed through

the hole and held �xed so that the disc can freely

swing in the vertical plane. For small distrubance,

the disc performs  whose time period is

minimum for 

z

M

E(R > z)

SHM

z =

https://dl.doubtnut.com/l/_lYQAtFOeZk4r
https://dl.doubtnut.com/l/_3ms5qnBcMnsB


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R

2

R

3

R

√2

R

√3

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

the radius of the earth, its time period will be

A. 2π√
L

g

https://dl.doubtnut.com/l/_3ms5qnBcMnsB
https://dl.doubtnut.com/l/_DFTMvLbhuxNK


B. 

C. 

D. 

Answer: B

Watch Video Solution

2π
 
⎷

1

g( + )1
L

1
R

2π√
R

g

2π√
L + R

g

9. 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/_DFTMvLbhuxNK
https://dl.doubtnut.com/l/_4mhDGPjW8dJT


A. the particle is acted upon by a constant

force

B. the speed of the particle is maximum at x=2

m

C. the particle executes SHM

D. the period of oscillation of particle is s

Answer: A

Watch Video Solution

π

5

https://dl.doubtnut.com/l/_4mhDGPjW8dJT


10. If the superpositions of two SHM is given by

along X-axis, identify the wrong option

A. If , the particle is

always at rest.

B. If , then the

resultant motion is harmonic with

frequency 

C. If 

,

x1 = A1  cos(ω1t)  and x2 = A2  cos (ω2t + δ2)

A1 = A2  and δ2 = π

δ2 = 0, A1 = A2  and ω1 ≠ ω2

ω =
ω1 + ω2

2

A1 = A2, ω1 ≠ ω2, δ2 = 0  and A1 = A2

https://dl.doubtnut.com/l/_Sq52sKMJLGQj


then the particle is at origin at time 't'

D. If , then the

amplitude of resultant S.H.M. is 2 .

Answer: A

Watch Video Solution

=
3π

ω1 + ω2

A1 = A2, ω1 = ω2  and δ2 = 0

A1

11. A plank with a small block on top of it is under

going vertical . Its period is . TheSHM 2 sec

https://dl.doubtnut.com/l/_Sq52sKMJLGQj
https://dl.doubtnut.com/l/_TpG2Qo8lC15l


minium amplitude at which the block will separate

from plank is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10

π2

π2

10

20

π2

π

10

https://dl.doubtnut.com/l/_TpG2Qo8lC15l


12. A ideal gas is kept in a cylinder of cross

sectional area A and volume . The mass of the

gas enclosed is M and bulk modulus B. If the

piston of the cylinder is pressed by small x, then

�nd the time period of small oscillations,

A. 

B. 

C. 

D. 

Answer: A

v0

2π√
BA2

MV0

2π√
BA

MV 2
0

2π√
BA

MV0

2π√
B2A

MV0

https://dl.doubtnut.com/l/_9tKdZwAh4LNq


Watch Video Solution

13. A ball is suspended by a thread of length l at

the point O on an incline wall as shown. The

inclination of the wall with the vertical is α.The

thread is displaced through a small angle β away

from the vertical and the ball is released. Find the

period of oscillation of pendulum.

https://dl.doubtnut.com/l/_9tKdZwAh4LNq
https://dl.doubtnut.com/l/_3VzQKWpa5XCW


  

Consider both cases 

a.   

b.   

Assuming that any impact between the wall and

the ball is elastic.

α > β

α < β

https://dl.doubtnut.com/l/_3VzQKWpa5XCW


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2√ cos − 1( )
g

l

∝

β

√ cos − 1(p or )
g

l

p

β

2√ cos − 1( )
g

l

β

∝

√ cos − 1( )
g

l

β

∝

14. In case of mechanical wave, a particle oscillates

and during oscillation its kinetic and potential

https://dl.doubtnut.com/l/_3VzQKWpa5XCW
https://dl.doubtnut.com/l/_ZXjzlhWnLrwB


energy changes. So, when particle is passing

through mean position,

A. kinetic energy is maximum

B. potential energy is minimum

C. both (A) and (B)

D. none of these

Answer: C

Watch Video Solution

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

