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PHYSICS

BOOKS - NEET PREVIOUS YEAR
(YEARWISE + CHAPTERWISE)

OSCILLATIONS

1. A particle executes linear simple harmonic

motion with an amplitude of 3cm. When the


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_w1wy37iCs9J3

particle is at 2cm from the mean position, the
magnitude of its velocity is equal to that of its
acceleration. Then, its time period in seconds

IS

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_w1wy37iCs9J3

2. A body of mass m is attached to the lower
end of a spring whose upper end is fixed. 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 1kg, the time period of

oscillations becomes 5s. The value of min kg is

| >~ | o
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https://dl.doubtnut.com/l/_w1wy37iCs9J3
https://dl.doubtnut.com/l/_n3gBUumwR4cT

Answer: D

° Watch Video Solution

3. When two displacement represented by
y1 = asin(wt) and y, = bcos(wt) are
superimposed, the motion is

A. not a simple harmonic

. . . . a
B. simple harmonic with amplitude 3


https://dl.doubtnut.com/l/_n3gBUumwR4cT
https://dl.doubtnut.com/l/_5PjIv8cHghCN

C.simple  harmonic  with  amplitude
va+ b

D.simple  harmonic  with  amplitude

(@ + )
2

Answer: C

o Watch Video Solution

4. A particle is executing SHM along a straight

line. Its velocities at distances 1 and x5 from


https://dl.doubtnut.com/l/_5PjIv8cHghCN
https://dl.doubtnut.com/l/_dllMNmNedW6O

the mean position are v; and v, respectively.

Its time period is

2 2
:c1+a:2

A. 27
v% -+ vg

D. 27
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Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_dllMNmNedW6O
https://dl.doubtnut.com/l/_Hekd9EKdjOvC

5. A particle is executing a simple harmonic
motion. Its maximum acceleration is a and
maximum velocity is §. Then, its time period of

vibration will be

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Hekd9EKdjOvC

6. An air column, closed at one end and open
at the other, resonates with a tunning fork
when the smallest length of the coloumn is 50
cm. The next larger length of the column

resonating with the same tunning fork is

A. 100cm

B. 150cm

C. 200cm

D. 66.7cm


https://dl.doubtnut.com/l/_Hekd9EKdjOvC
https://dl.doubtnut.com/l/_yigb8VlFFqEM

Answer: B

o Watch Video Solution

7. A string is stretched betweeb fixed points
separated by 75.0cm. It observed to have
resonant frequencies of 420Hz and 315Hz.
There are no other resonant frequencies
between these two. The lowest resonant

frequency for this strings is

o Watch Video Solution



https://dl.doubtnut.com/l/_yigb8VlFFqEM
https://dl.doubtnut.com/l/_9qD9qMcMjJ1Z

8. The oscillation of a body on a smooth
horizontal surface is represented by the
equation,

X = A cos(wt)

where, X = displacement at time t

w = 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


https://dl.doubtnut.com/l/_21URXMq3kjrR

B. s

C. e

D. Lo

Answer: C

o Watch Video Solution

9. The damping force on an oscillator is
directly proportional to the velocity. The units

of the constant to proportionality are


https://dl.doubtnut.com/l/_21URXMq3kjrR
https://dl.doubtnut.com/l/_OmgiPSsX4H0V

A kgms~
B. kgms ™
C.kgs 1

D. kgs

Answer: C

o Watch Video Solution

10. Out of the following functions
representing motion of a particle which

represents SHM


https://dl.doubtnut.com/l/_OmgiPSsX4H0V
https://dl.doubtnut.com/l/_Gd64ewnltsaB

l.y = sinwt — cos wt

Il.y = sin® wt

3
.y = 5 cos (T — 3wt)

IV.y = 1+ wt + w’t?

A. Only (IV) does not represent SHM
B. (1) and (Il)
C. (1) and (1)

D. Only (1)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Gd64ewnltsaB

11. The displacement of a particle along the x-
axis it given by x = a sin’® wt The motion of
the particle corresponds to
A.simple harmonic motion of frequency
w/m
B. simple harmonic of frequency 3w /27
C. non-simple harmonic motion

D.simple harmonic motion of frequency

w/2m


https://dl.doubtnut.com/l/_Gd64ewnltsaB
https://dl.doubtnut.com/l/_OkwcgBDnxzOZ

Answer: C

o Watch Video Solution

12. The period of oscillation of mass M
suspended from a spring of negligible mass is
T. If along with it another mass M is also

suspended, the period of oscillation will now

be

AT

B.T/+/2


https://dl.doubtnut.com/l/_OkwcgBDnxzOZ
https://dl.doubtnut.com/l/_Xd2ej8qTud50

C.2T

D. /2T

Answer: D

o Watch Video Solution

13. Which one of the following equations of

motion represents simple harmonic motion ?

A. Acceleration = — koz + kqz?

B. Acceleration = — k(z + a)


https://dl.doubtnut.com/l/_Xd2ej8qTud50
https://dl.doubtnut.com/l/_JorX0FP37yIO

C. Acceleration = k(z + a)

D. Acceleration = kx

Answer: B

o Watch Video Solution

14. A simple pendulum performs simple
harmonic motion about =z =0 with an
amplitude a ans time period T. The speed of

the pendulumat z = % will be


https://dl.doubtnut.com/l/_JorX0FP37yIO
https://dl.doubtnut.com/l/_HI4k7omSaDn6

Answer: D

o Watch Video Solution

15. Two simple harmonic motions of angular

frequency 100rads ! and 1000rads ' have


https://dl.doubtnut.com/l/_HI4k7omSaDn6
https://dl.doubtnut.com/l/_YqwKWlFwiOYs

the same displacement amplitude. The ratio of

their maximum accelerations is

A 1:10

B.1:10?

C.1:10°

D.1:10%

Answer: B

° Watch Video Solution



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

16. A point performs simple harmonic

oscillation of period T and the equation of
. . . . 7.(-

motion is given by x = asm(wt + E) After

the elapse of what fraction of the time period,

the velocity of the point will be equal to half of

its maximum velocity ?
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https://dl.doubtnut.com/l/_ffyH6WUKoQuj

Answer: D

° Watch Video Solution

17. A mass of 2.0kgis put on a that pan
attached to a vertical spring fixed on the
ground as shown in the figure The mass of the
spring and the pen is negligible the mass
executing a simple harmonic motion The
spring constant is 200N /m what should be
the minimum amplitude of the motion so that

the mass get detached from the pan?


https://dl.doubtnut.com/l/_ffyH6WUKoQuj
https://dl.doubtnut.com/l/_zrnkt6CHFJ8f

(Tak € gg = 10m/32)

m
TS
A. 8.0cm
B.10.0cm

C. Any value less than 12.0cm

D.4.0cm


https://dl.doubtnut.com/l/_zrnkt6CHFJ8f

Answer: B

o Watch Video Solution

18. The particle executing simple harmonic
motion has a kinetic energy K, cos®wt. The
maximum values of the potential energy and
the energy are respectively
A.0 and 2K,
K
B. 70 and K,

C. KO and 2K0


https://dl.doubtnut.com/l/_zrnkt6CHFJ8f
https://dl.doubtnut.com/l/_HMI47JAAVmT7

D. KO and KO

Answer: D

° Watch Video Solution

19. A particle executes simple harmonic
oscillation with an amplitudes a. The period of
oscillation is T. The minimum time taken by the
particle to travel half of the amplitude from

the equilibrium position is

AL
4


https://dl.doubtnut.com/l/_HMI47JAAVmT7
https://dl.doubtnut.com/l/_wvybtObnhXyx
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Answer: C

o Watch Video Solution

20. A rectangular block of mass m and area of
cross-section A floats in a liquid of density p. If

it is given a small vertical displacement from


https://dl.doubtnut.com/l/_wvybtObnhXyx
https://dl.doubtnut.com/l/_oucSuKU1vDWd

equilibrium, it undergoes oscillation with a

time period T. Then

A.Toc\/ﬁ

1
BT x ——
VA

1
C.T x —

P

1
D.T x ——
\v/m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_oucSuKU1vDWd

21. A particle executing simple harmonic
motion of amplitude 5¢m has maximum speed
of 3.14cm / s. The frequency of its oscillation is
A 3Hz
B.2Hz

C.4H:z

D.1Hz

Answer: D

o Watch Video Solution



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

22. Two springs of spring constantsK; and K,
are joined in series. The effective spring

constant of the combination is given by

A. \/k1ky

5 (k1 + ko)
. 2

C. k1 + ko

ki1ko
(k1 + ko)

D.

Answer: D

o Watch Video Solution



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

23. Which one of the following statement is

true for the speed v and the acceleration a of

a particle executing simple harmonic motion?

A. When v is maximum, & is maximum

B. Value of « is zero, whatever may be the

value of v

C.When v is zero, a is zero

D. When v is maximum, « is zero

Answer: D

| & |


https://dl.doubtnut.com/l/_ByaS75OODZob

| ¥ Watch Video Solution |

24. The potential energy of a harmonic
oscillation when is half way to its and end

point is (where F it’s the total energy)

1
A. ZE
1
B. EE
2
C. EE
1
D. gE

Answer: A



https://dl.doubtnut.com/l/_ByaS75OODZob
https://dl.doubtnut.com/l/_Tx3l84aGqxLe

Watch Video Solution

25. A particle of mass m oscillates with simple
harmonic motion between points x; and =z,
the equilibrium position being O. Its potential
energy is plotted. It will be as given below in
the graph

A.

B. e

C. .

D. e


https://dl.doubtnut.com/l/_Tx3l84aGqxLe
https://dl.doubtnut.com/l/_v8hTNR5nw6hU

Answer: C

o Watch Video Solution

26. Displacement between maximum potential
energy position energy potential and
maximum kinetic energy position for a particle

executing S. H. M is

B.ta

C.+2a


https://dl.doubtnut.com/l/_v8hTNR5nw6hU
https://dl.doubtnut.com/l/_C3PtGndlpV6C

D.£1

Answer: B

° Watch Video Solution

27. When a dampled harmonic oscillator
completes 100 oscillations, its amplitude is
. .
reduced to 3 of its initial value. When will be
its amplitude when it completes 200

oscillations?

Al
5


https://dl.doubtnut.com/l/_C3PtGndlpV6C
https://dl.doubtnut.com/l/_8PvAmAa5UL9z
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Answer: D

o Watch Video Solution

28. A mass is suspended separately by two
springs of spring constants k; and ks in
successive order. The time periods of

oscillations in the two cases are 17 and 15


https://dl.doubtnut.com/l/_8PvAmAa5UL9z
https://dl.doubtnut.com/l/_7wSS87nesgU8

respectively. If the same mass be suspended by
connecting the two springs in parallel, (as
shown in figure) then the time period of
oscillations is T. The correct relations is
I.‘.-J

AT? =T+ T}

B.T =T, >+T, "

cT '=17""'+17,"

DT:Tl—l—TQ

Answer: B

| 8


https://dl.doubtnut.com/l/_7wSS87nesgU8

29. In SHM restoring force is F = — kx,
where k is force constant, x is displacement
and a is amplitude of motion, then total
energy depends upon

A. k,aand m

B. k, x,m

C.k, a

D. kx


https://dl.doubtnut.com/l/_7wSS87nesgU8
https://dl.doubtnut.com/l/_ovv6bPSFaKPN

Answer: C

o Watch Video Solution

30. Two simple harmonic motions given by,
r = asin(wt + 0) and
. ™ . :
Y = asm(wt + 0+ E) act on a particle will
be
A. circular anti-clockwise

B. circular clockwise

C. elliptical anti-clockwise


https://dl.doubtnut.com/l/_ovv6bPSFaKPN
https://dl.doubtnut.com/l/_dc9urCrDcXMF

D. elliptical clockwise

Answer: B

° Watch Video Solution

31. A pendulum is displaced to an angle 6 from
its equilibrium position, then it will pass
through its mean position with a velocity v

equal to

A. \/2gl


https://dl.doubtnut.com/l/_dc9urCrDcXMF
https://dl.doubtnut.com/l/_dxKJshSxhuEk

B. \/2¢glsinf
C. /2glcos @

D. \/2gl(1 — cos 0)

Answer: D

o Watch Video Solution

32.The time period of a simple pendulum is 2s.
It its length is increased by 4 times, then its

period becomes


https://dl.doubtnut.com/l/_dxKJshSxhuEk
https://dl.doubtnut.com/l/_VJGgvRy1arQ6

A. 16s

B.12s

C.8s

D. 4s

Answer: D

o Watch Video Solution

33. A mass m is vertically suspended from a
spring of negligible mass, the system

oscillates with a frequency n. what will be the


https://dl.doubtnut.com/l/_VJGgvRy1arQ6
https://dl.doubtnut.com/l/_k5rO2UxfNVu5

frequency of the system, if a mass 4m is

suspended from the same spring?

AL
4

B.4n

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_k5rO2UxfNVu5

34. 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 [nT; = (n — 1)T5, where T7 is
time period of shorter length & 75 be time
period of longer length and n are no. of

oscillations completed]

A5

B.1


https://dl.doubtnut.com/l/_GhiExh3JKdNE

C.2

D.3

Answer: C

o Watch Video Solution

35. Two simple harmonic motions with the
same frequency act on a particle at right
angles i.e., along X-axis and Y-axis. If the two
amplitudes are equal and the phase difference

is 7 / 2, the resultant motion will be


https://dl.doubtnut.com/l/_GhiExh3JKdNE
https://dl.doubtnut.com/l/_ZFJRdRi6HoW5

A. a circle

B.an ellipse with the major axis along Y-

axis

C.an ellipse with the major axis along X-

axis

D. a straight line inclined at 45° to the X-

axis

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ZFJRdRi6HoW5
https://dl.doubtnut.com/l/_48AOJawYqtsS

36. A hollow sphere is filled with water. It is

hung by a long thread. As the water flows out

of a hole at the bottom, the period of

oscillation will

A. first increase and then decrease

B. first decrease and then increase

C. increase continuously

D. decrease continuously

Answer: A

’ ° Watch Video Solution


https://dl.doubtnut.com/l/_48AOJawYqtsS

37. A particle starts simple harmonic motion
from the mean position. Its amplitude is a and
time period is T. what is its displacement when
its speed is half of its displacement when its

speed is half of its maximum speed?

A.TCL
. V3
. 2a
2
C.—a
V3
a
D. —
V2


https://dl.doubtnut.com/l/_48AOJawYqtsS
https://dl.doubtnut.com/l/_T26JRMTaGHIl

Answer: B

o Watch Video Solution

38. A linear harmonic oscillator of force
constant 2 X 106N/m and amplitude (0.01 m)
has a total mechanical energy of (160 )). Its.

A. maximum potential enregy is 160J

B. maximum potential energy is 100J

C. maximum potential energy is zero

D. maximum potential energy is 100J°


https://dl.doubtnut.com/l/_T26JRMTaGHIl
https://dl.doubtnut.com/l/_KSZXm2DNvyKJ

Answer: A

o Watch Video Solution

39. In a simple harmonic motion, when the
displacement is one-half the amplitude, what

fraction of the total energy is kinetic ?

A. Zero

N w0

o
Bl N~ R


https://dl.doubtnut.com/l/_KSZXm2DNvyKJ
https://dl.doubtnut.com/l/_AZXhAW0hVuIH

Answer: D

o Watch Video Solution

40. A particle is subjected to two mutually
perpendicular simple harmonic motions such
that its X and y coordinates are given by
. . 7.‘-
X = 2sinwt ,y = 231n(w—|— Z)
The path of the particle will be:

A. a straight line

B. a circle


https://dl.doubtnut.com/l/_AZXhAW0hVuIH
https://dl.doubtnut.com/l/_Baz0wEEg1NBU

C. an ellipse

D. a parabola

Answer: C

o Watch Video Solution

41. A body executes SHM with an amplitude a.
At what displacement from the mean
positions, the potentail energy of the body is

one-fourth of its total energy?


https://dl.doubtnut.com/l/_Baz0wEEg1NBU
https://dl.doubtnut.com/l/_LvjMkrOS7nuW

| e

w
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a

C. —
4

D. Some other fraction of a

Answer: B

o Watch Video Solution

42. A simple harmonic oscillation has an

amplitude A and time period T. The time
A

required to travel fromz = Atozxz = > Is


https://dl.doubtnut.com/l/_LvjMkrOS7nuW
https://dl.doubtnut.com/l/_xOnC5YiQpPIx

N

o
| | e[ efN

Answer: A

° Watch Video Solution

43. If a simple harmonic oscillator has got a

displacement of 0.02m and acceleration equal


https://dl.doubtnut.com/l/_xOnC5YiQpPIx
https://dl.doubtnut.com/l/_sFGaCVo6ljLw

2

to 2.0ms “ at any time, the angular

frequency of the oscillator is equal to
A.10rad /s
B.0.1rad /s
C.100rad /s

D.1rad /s

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_sFGaCVo6ljLw

44, A simple pendulum is suspended from the
roof of a trolley which moves in a horizontal

direction with an acceleration a, then the time
. I .
period is given by T' = 27 (T) where g is

equal to

Ag
B.g — «
C.g+«

D. \/(92 + oz2)



https://dl.doubtnut.com/l/_YmIfGpo75v36

Answer: D

o Watch Video Solution

45. A body is executing S.HM. when its
displacement from the mean position is 4 cm
and 5 cm, the corresponding velocity of the
body is 10 cm/sec and 8 cm/sec. Then the time

period of the body is

A. 27 sec

B. —sec


https://dl.doubtnut.com/l/_YmIfGpo75v36
https://dl.doubtnut.com/l/_1CBq3dqO8a1e

C.msec

D. —sec

Answer: C

o Watch Video Solution

46. The amgular velocity and the amplitude of
a simple pendulum is w and a respectively. At a
displacement x from the mean position, if its
kinetic energy is T and potential energy is U,

then theratioof Tto U is


https://dl.doubtnut.com/l/_1CBq3dqO8a1e
https://dl.doubtnut.com/l/_rblE4RPYO5zS

Answer: C

o Watch Video Solution

47. The composition of two simple harmonic
motions of equal periods at right angle to

each other and with a phase difference of p


https://dl.doubtnut.com/l/_rblE4RPYO5zS
https://dl.doubtnut.com/l/_8512zvbP8Aha

results in the displacement of the particle

along

A. circle

B. figure of eight

C.straight line

D. ellipse

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_8512zvbP8Aha

48. A mass m is suspended from the two
coupled springs connected in series. The force
constant for springs are kjandky. The time

period of the suspended mass will be

m
AT =2
"\ ke — Ky
8.7 — o, | Fik2
k1 + ko
m
C.T =27
ki1 + ko
k k
D.T =27 m( L 2)
ki1ko

Answer: D

Y. I


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

[ @ VWatch vVideo Solution ]

49, A particle, with restoring force
proportional to displacement and resulting
force proportional to velocity is subjected to a
force F'sinwt. If the amplitude of the particle
is maximum for w = wj, and the energy of the

particle is maximum for w = wy, then

A w1 = wp and w2 # wo

B.wi = wpand w2 = wy

C.w1 # wp and wy = wy


https://dl.doubtnut.com/l/_AYcnqlDSUlOm
https://dl.doubtnut.com/l/_uQyqTPX9dMt0

D. wy ?é Wo and 055) 7é wWo

Answer: C

° Watch Video Solution

50. 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 —Akx


https://dl.doubtnut.com/l/_uQyqTPX9dMt0
https://dl.doubtnut.com/l/_Eseswy27JBVs

B. A coskx
C. Aexp( — kx)

D. Akx

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Eseswy27JBVs

