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BOOKS - MTG PHYSICS (ENGLISH)

OSCILLATIONS

1. All trignometric functions are periodic but only sine or cosine
functions are used to define SHM. Why?

A. Pythgoras

B. Carl Friedrich Gauss

C. Leonhard Euler

D. Jean Baptiste Joseph Fourier


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_rcDc9SkrXov0

Answer: D

o Watch Video Solution

2.The Halley's comet appears after every

A.72 years

B. 74 years

C. 76 years

D. 78 years

Answer: C

o Watch Video Solution

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


https://dl.doubtnut.com/l/_rcDc9SkrXov0
https://dl.doubtnut.com/l/_b43HHBMv4rGv
https://dl.doubtnut.com/l/_5ogBpblsIViC

A. Rotation of the earth about its axis.

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

and released.

C. Motion of hands of a clock.

D. An arrow released from a bow.

Answer: D

° Watch Video Solution

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

motion?



https://dl.doubtnut.com/l/_5ogBpblsIViC
https://dl.doubtnut.com/l/_HgUKLndss4Eg

Answer: B

o Watch Video Solution

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

beats in 1 minutes is

A.65

B.75

C.80

D.90


https://dl.doubtnut.com/l/_HgUKLndss4Eg
https://dl.doubtnut.com/l/_3piSjCiyfKTc

Answer: B

° Watch Video Solution

6. In a certain oscillatory system (particle is performing SHM), the
amplitude of motion is 5 m and the time period is 4 s. the minimum
time taken by the particle for passing betweens points, which are at
distances of 4 m and 3 m from the centre and on the same side of it

will approximately be

B. (i)s
45
C. (i)s
45
D. (1—3)3
5
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_3piSjCiyfKTc
https://dl.doubtnut.com/l/_6lBZNfzB5kqG

7. A body of mass m is attached to one end of a massless spring which
is suspended vertically from a fixed point. The mass is held in hand so
that the spring is neither stretched nor compressed. Suddenly the
support of the hand is removed. The lowest position attained by the

mass during oscillation is 4cm below the point, where it was held in
hand.
(a) What is the amplitude of oscillation ?
(b) Find the frequency of oscillation?
A.1cm,4.5Hz
B.2 cm, 3.51Hz

C.3cm, 2.5THz

D.4 cm, 1.5Hz

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_6lBZNfzB5kqG
https://dl.doubtnut.com/l/_DryyjWPmXgwS

8. Out of the following functions representing motion of a particle
which represents SHM?
1.z = sin® wt
2.2 =1+ wt + ot
3.x = coswt 4 cos 3wt + cos bwt
4.x = sinwt + coswt
A.Only 1
B.Only Tand 3

C.Only1and 4

D.Only 4

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_4VsFk8IpIBy0

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

motion?

A. The motion is periodic

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

C. The oscillations are responsible for the energy conversion.

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

position.

Answer: D

o Watch Video Solution

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

Ade_ 2
F— — W I
d2

B.—x: — Wt

dt?


https://dl.doubtnut.com/l/_ksrXtHTCFcWM
https://dl.doubtnut.com/l/_0SlmBKxH5nno

d?z

C. F = — WT
d2
D. az = —wt
dt?
Answer: A

o Watch Video Solution

11. Which of the following expression does not represent simple
harmonic motion?

Az = Acosw + Bsinw

B.z = Acos(wt + a)

C.z = Bsin(wt + B)

D.z = Asinwtcos® wt

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_0SlmBKxH5nno
https://dl.doubtnut.com/l/_6OLiI9EL2Gqi

2
x

12.If a simple harmonic motion is represented by ? + ax =0, its
t

time period is :

A 27\ /a

Answer: C

° Watch Video Solution

13. The time period of simple harmonic motion depends upon

A. amplitude
B. energy

C. phase constant


https://dl.doubtnut.com/l/_KdRCVh8SRWM8
https://dl.doubtnut.com/l/_BffQ4rLinb8W

D. mass

Answer: D

o Watch Video Solution

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

A. Vertical oscillations of a spring
B. Motion of a simple pendulum
C. Motion of planet around the sun

D. Oscillation of liquid in a U-tube

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_BffQ4rLinb8W
https://dl.doubtnut.com/l/_Q4DfcqPbQVph

15. 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?

al
A —
v

B.aTl + 27v

aTl
C.—
T

D.a’T + 4n2v?

Answer: C

° Watch Video Solution

16. Which of the following functions of time represent (a) simple
harmonic motion and (b) periodic but not simple harmonic motion?
Give the period for each case.

(i)sinwt — cos wt (ii) sin? wt (iii) cos wt + 2 sin? wt


https://dl.doubtnut.com/l/_Kpja1ZsQcQiQ
https://dl.doubtnut.com/l/_cCPWomzoosGC

s
A. a simple harmonic motion with a period —.
w
. . . . . ™
B. a simple harmonic motion with a period —
w
C. a periodic, but not simple harmonic motionn with a period —
w

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

Answer: B

° Watch Video Solution

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

The distance travelled by the particle in one time period is

A.zero

B.A

C.2A

D.4A


https://dl.doubtnut.com/l/_cCPWomzoosGC
https://dl.doubtnut.com/l/_FRooRqE3yXSM

Answer: D

° Watch Video Solution

18. Two simple harmonic motions are represented by the equations.
T . 5 .
Yy = 1051nz(12t +1),y, = 5(sm 3pt + /3 cos 3pt) the ratio of
their amplitudes is
Al:1l
B.1:2
C.3:2

D.2:3

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_FRooRqE3yXSM
https://dl.doubtnut.com/l/_Wnv4WAgiu5J4

19. Figure shows the displacement-time graphs of two simple

harmonic motions | and Il. From the graph it follows that

A

0 ' Ay S+ Time (s)
}\2//3 4 W 8 an@m
24 S ~

A. curve | has samme frequency as that of curve Il

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

C. curve | has frequency half that of curve Il

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

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_j9gTTgn8emvt

20. A vibratory motion is represented by

A 3
xr = 2Acoswt+Acos(wt+ %) + Acos(wt + ) + 7cos<wt+ %)

the resultant amplitude of the motion is

94
A —

Answer: B

° Watch Video Solution

21. A particle executing SHM is described by the displacement

function z(t) = Acos(wt + ¢), if the initial (t=0) position of the


https://dl.doubtnut.com/l/_PEO2iVSyn4eh
https://dl.doubtnut.com/l/_WwX6LHQATrcq

particle is 1 cm, its initial velocity is 7 cm s~ ! and its angular

frequency is s ~ !, then the amplitude of its motion is

A.Tem

B.2 cm

C.1/2cm

D.1cm

Answer: C

o Watch Video Solution

22.Two particles execute SHMs of the same amplitude and frequency
along the same straight line. They cross one another when going in
opposite direction. What is the phase difference between them when

their displacements are half of their amplitudes ?

A.60°


https://dl.doubtnut.com/l/_WwX6LHQATrcq
https://dl.doubtnut.com/l/_e5MLhyIBnlHn

B.30°

C.120°

D. 150°

Answer: C

° Watch Video Solution

23. Two particles execute SHM of same amplitude and frequency on
parallel lines. They pass one another when moving in opposite
directions each time their displacement is one third their amplitude.
What is the phase difference between them?

A.0

.. 2
"~ 3

C.m

o 7
"6


https://dl.doubtnut.com/l/_e5MLhyIBnlHn
https://dl.doubtnut.com/l/_LWJjFET14LEn

Answer: B

° Watch Video Solution

24. A mass of 2kg is attached to the spring of spring constant
50Nm ~'. The block is pulled to a distance of 5 cm from its
equilibrium position at £ = 0 on a horizontal frictionless surface
from rest at t=0. Write the expression for its displacement at anytime
t.

A. x=0.05sin5t m

B. x=0.05cos5t m

C.x=0.5sin5t m

D. x=5sin5t m

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_LWJjFET14LEn
https://dl.doubtnut.com/l/_8Ukom6DhLD93

25. A non viscous liquid of density p is filled in a tube with A as the
area of cross section, as shown in the figure. If the liquid is slightly
depressed in one of the arms, the liquid column oscillates with a

frequency

Answer: C


https://dl.doubtnut.com/l/_8Ukom6DhLD93
https://dl.doubtnut.com/l/_fFna2oGWnUIU

o Watch Video Solution

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

A. periodic and simple harmonic

B. simple harmonic but not periodic

C. neither periodic nor simple harmonic

D. periodic but not simple harmonic

Answer: D

o Watch Video Solution

27. Simple harmonic motion is the projection of uniform circular

motion on

A. x-axis


https://dl.doubtnut.com/l/_fFna2oGWnUIU
https://dl.doubtnut.com/l/_uNVgognqcxbs
https://dl.doubtnut.com/l/_v05V2iRYFrdV

B. y-axis

C. reference circle

D. any diameter of reference circle

Answer: D

° Watch Video Solution

28.1n an SHM, x is the displacement and a is the acceleration at time t.

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

A. a straight line

B. a circle

C.an ellipse

D. a sinusoidal curve

Answer: A

| o |


https://dl.doubtnut.com/l/_v05V2iRYFrdV
https://dl.doubtnut.com/l/_WyM6nsAFhav3

l & Watch Video Solution ]

29. 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, a is zero

B. when x is zero, a is zero

C. when v is maximum, a is maximum

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

Answer: A

o Watch Video Solution

30. Which of the following relationships between the acceleration a
and the displacement x of a particle executing simple harmonic

motion?


https://dl.doubtnut.com/l/_WyM6nsAFhav3
https://dl.doubtnut.com/l/_9ZmlRPsaKoKk
https://dl.doubtnut.com/l/_fRoB2Ca6tHka

B.a = — 2x°

C.a=2x

D.a = — 2x
Answer: D

° Watch Video Solution

31. A particle executing simple harmonic motion with an amplitude A
and angularr frequency w. The ratio of maximum acceleration to the

maximum velocity of the particle is

A wA

B.w’A


https://dl.doubtnut.com/l/_fRoB2Ca6tHka
https://dl.doubtnut.com/l/_GrC12ti0n3Hm

Answer: C

° Watch Video Solution

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

mean velocity of the particle averaged over quarter oscillation, is

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_GrC12ti0n3Hm
https://dl.doubtnut.com/l/_aXuFBSQkSMIT

33. A particle executing SHM. The phase difference between velocity

and displacement is

A.O

C.m

D. 27

Answer: B

o Watch Video Solution

34. A particle executing SHM. The phase difference between

acceleration and displacement is

AO


https://dl.doubtnut.com/l/_uvSvY4PBajuX
https://dl.doubtnut.com/l/_QIUDG7Bn4ggV

D. 2w

Answer: C

o Watch Video Solution

35. A mass attached to a spring is free to oscillate, with angular

velocity w, in a horizontal plane without friction or damping. It is

pulled to a distance z( and pushed towards the centre with a velocity

vy at time t = 0. Determine the amplitude of the resulting

oscillations in terms of the parameters w, £y and vy,.

v
0
Al
B 2 2
2
ey
w? Y%
2
v
D.4| 2 + ¢


https://dl.doubtnut.com/l/_QIUDG7Bn4ggV
https://dl.doubtnut.com/l/_jMOp6IdKweME

Answer: D

° Watch Video Solution

36. The piston in the cylinder head of a locomotive has a stroke (twice
the amplitude) of 6.0m. If the piston moves with simple harmonic
: : rad - :
motion with an angular frequency of 200——, what is its maximum

min
speed ?
A.5ms 1
B.10ms !

C.15ms 1

D.20ms !

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_jMOp6IdKweME
https://dl.doubtnut.com/l/_uI3qRRw1bQd6
https://dl.doubtnut.com/l/_7q6w4G8pPrcl

37. A particle executing SHM according to the equation
T = 5cos (27rt + %) in SI units. The displacement and acceleration
of the particle at t=15s is

A. —3.0m, 100ms —2

B. +2.54m, 200ms ~2

C. —3.54m, 140ms 2

D. +3.55m, 120ms ~ 2

Answer: C

o Watch Video Solution

38. A point mass oscillates along the x-axis according to the law
x = xgcos(wt — 7 /4). If the acceleration of the particle is written as

a = A cos(wt + §), the.

A A=z d= %TF


https://dl.doubtnut.com/l/_7q6w4G8pPrcl
https://dl.doubtnut.com/l/_rtsypsjkOnCo

T
B.A:$0,5: —Z
i
C.A:w0w2,5zz
i
D.A =z, 6= — —
.’130(4), 4
Answer: A

° Watch Video Solution

39. The displacement of a particle executing simple harmonic motion
is given by

T
T = 3sin<27rt + Z)

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

speed of the particle is

A.3m, 2tms 1

B.3m, 4rms

C.3m, 6mms "~ 1


https://dl.doubtnut.com/l/_rtsypsjkOnCo
https://dl.doubtnut.com/l/_7yoRFPsjpRtr

D.3m,8mms "~ 1

Answer: C

o Watch Video Solution

40. A particle executes SHM of period 12s. Two sec after it passes
through the centre of oscillation, the velocity is found to be 3142 cm
s~ ! find the amplitude and the length of the path.

A.6cm,12 cm

B.3cm,6cm

C.24cm,48 cm

D.12cm, 24 cm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_7yoRFPsjpRtr
https://dl.doubtnut.com/l/_fDF0nk8iXJdv

41. A particle executing simple harmonic motion with an amplitude 5
cm and a time period 0.2 s. the velocity and acceleration of the

particle when the displacement is 5 cm is

A.0.5mrms L, Oms 2

B.O.5ms_1, — 5mlms 2

C. Oms_l, — 5mms 2

D. 0.57rms_1, — 0.57%ms 2
Answer: C

° Watch Video Solution

42. A string of mass 3 kg is under tension of 400 N. the length of the
stretched string is 25 cm. if the transverse jerk is stuck at one end of

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

end?


https://dl.doubtnut.com/l/_I2fWSruozB7H
https://dl.doubtnut.com/l/_ouQZIJEQe5hE

A.0.043s

B.4.33S

C.0.055s

D.0.034 s

Answer: A

° Watch Video Solution

43. Natural length of a spring is 60 cm and its spring constant is 4000
N/m. A mass of 20 kg is hung from it. The extension produced in the
spring is (Take, g = 9.8m / s%)

A.49 cm

B.0.49 cm

C.94 cm

D.0.94 cm


https://dl.doubtnut.com/l/_ouQZIJEQe5hE
https://dl.doubtnut.com/l/_VVsGOIlNyjHQ

Answer: A

° Watch Video Solution

44.1n simple harmonic motion, at the extreme positions

A. kinetic energy is minimum, potential energy is maximum
B. kinetic energy is maximum, potential energy is minimum
C. both kinetic and potential energies are maximum.

D. both kinetic and potential energies are minimum

Answer: A

o Watch Video Solution

45. The total energy of a simple harmonic oscillation is proportional

to


https://dl.doubtnut.com/l/_VVsGOIlNyjHQ
https://dl.doubtnut.com/l/_Xv39Zkd6NpK1
https://dl.doubtnut.com/l/_ErjIUKECzzqm

A. amplitude

B. square of amplitude

C. frequency

D. velocity

Answer: B

° Watch Video Solution

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

frequency w. The average value of the kinetic energy and potential

energy over a period is

1
A. 0, Emsz2

1
B. Emszz, 0

1 1
C. Emw2A2, Emw2A2

1, 1
D. — A% —muPA?
4mw ,4mw


https://dl.doubtnut.com/l/_ErjIUKECzzqm
https://dl.doubtnut.com/l/_hS2QYFPYYHBr

Answer: D

° Watch Video Solution

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

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

A. Period and energy get doubled.

B. Period gets doubled while energy remains the same.

C.Energy gets doubled while period remains the same.

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

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_hS2QYFPYYHBr
https://dl.doubtnut.com/l/_X503iSMZcE6w

48. A particle executing simple harmonic motion with time period T.

the time period with which its kinetic energy oscillates is

AT

B. 2T

C.4T

Answer: D

o Watch Video Solution

49. A particle executing SHM with an amplitude A. The displacement

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

A
V2
A

A.
B.
2


https://dl.doubtnut.com/l/_PdN2jWWySLVC
https://dl.doubtnut.com/l/_e8gLixacb3au

|

Answer: A

o Watch Video Solution

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

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

energy is

A. maximum at the extreme position

B. maximum at the mean position

C. minimum at the mean position

D. same at all positions.

Answer: D

| nlll " 1 wae 1 -~ 1 n®


https://dl.doubtnut.com/l/_e8gLixacb3au
https://dl.doubtnut.com/l/_0kfkGj2GGHp1

L T vvaldil viaeo >50Iution J

51. Frequency of variation of kinetic energy of a simple harmonic

motion of frequency n is

A.2n

Answer: A

o Watch Video Solution

52. When the displacement of a particle executing SHM is one-fourth
of its amplitude, what fraction of the total energy is the kinetic

energy?


https://dl.doubtnut.com/l/_0kfkGj2GGHp1
https://dl.doubtnut.com/l/_Dh5ADFl34JjN
https://dl.doubtnut.com/l/_tGzYzZgYKlWj

16
15
15
16

Wk | w

Answer: B

° Watch Video Solution

53. A block whose mass is 1 kg is fastened to a spring. The spring has a
spring constant of 100N/m. the block is pulled to a distance x=10 cm
from its equilibrium position at x=0 on a frictionless surface from rest
at t=0. the kinetic energy and potential energy of the block when it is

5 cm away from the mean position is

A.0.0375 ), 0125

B.0.125J,0.375


https://dl.doubtnut.com/l/_tGzYzZgYKlWj
https://dl.doubtnut.com/l/_gNWbz8HT31xm

C.0.125),0.125])

D.0.375),0.375])

Answer: A

o Watch Video Solution

54. A body of mass m is situated in a potential field

U(z) = Uy(1 — cos axz) when Uy and « are constant. Find the time

period of small oscialltions.

m
A2r, | —
an
B. 27 m
U0a2
C.2w m
2U00£
2m
D. 2w
Upar?
Answer: B

[ e



https://dl.doubtnut.com/l/_gNWbz8HT31xm
https://dl.doubtnut.com/l/_pBerVAXXRF01

' watch Video Solution )

55.The frequency of oscillations of a mass m suspended by spring of
v1. If the length of the spring is cut to one-half, the same mass

oscillates with frequency vs. Determine the value of vy /v;

A2

B. /2

Cc.4

D.+/3

Answer: B

° Watch Video Solution

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

be the time period if it is taken to moon?


https://dl.doubtnut.com/l/_pBerVAXXRF01
https://dl.doubtnut.com/l/_vaKez3k3UpNi
https://dl.doubtnut.com/l/_CE2RjG8f2NAG

A.6s

B.12 s

C.36s

D.72s

Answer: B

° Watch Video Solution

57.A 5 kg collar is attached to a spring of spring constant 500 N m ~ 1.
It slides without friction over a horizontal rod. The collar is displaced

from its equilibrium position by 10 cm and released. The time period

of oscillation is

@
o[ o 3

C.7ws


https://dl.doubtnut.com/l/_CE2RjG8f2NAG
https://dl.doubtnut.com/l/_SqBdLkXdvVdL

D.2ms

Answer: A

o Watch Video Solution

58. In the question number 64, the maximum acceleration of the

collar is

A 5ms 2

B.10ms 2

C.15ms 2

D. 20ms 2

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_SqBdLkXdvVdL
https://dl.doubtnut.com/l/_Vast9Mv4KiOM
https://dl.doubtnut.com/l/_u7pkkM4RNHnB

59. A body of mass 20 g connected to a spring of spring constant k,
executes simple harmonic motion with a frequency of (5/7) Hz. The
value of spring constant is

A 4Nm ™!

B.3Nm !

C.2Nm !

D.5Nm !

Answer: C

o Watch Video Solution

60. An air chamber of volume V has a neck area of cross section A into
which a ball of mass m just fits and can move up and down without
any friction, figure. Show that when the ball is pressed down a little
and released, it executes SHM. Obtain an expression for the time

period of oscillations assuming pressure volume variations of air to


https://dl.doubtnut.com/l/_u7pkkM4RNHnB
https://dl.doubtnut.com/l/_IL85nBD5qXX0

be isothermal.



https://dl.doubtnut.com/l/_IL85nBD5qXX0

UU
gl\J

AT =27
mV
B.T = 27 BV
ma?
T = or, | B
Va2
D.T = 2« my
Ba?
Answer: D

° Watch Video Solution

61. A spring balance has a scale that reads from O to 50 kg. the length
of the scale is 20 cm. a block of mass m is suspended from this
balance, when displaced and released, it oscillates with a period 0.5 s.
the value of mis (Take g = 10ms %)

A.8 kg

B.12 kg

C.16 kg


https://dl.doubtnut.com/l/_IL85nBD5qXX0
https://dl.doubtnut.com/l/_VeOHGijdvP1N

D.20 kg

Answer: C

o Watch Video Solution

62. To show that a simple pendulum executes simple harmonic

motion, it is necessary to assume that

A. length of the pendulum is small

B. mass of the pendulum is small

C. acceleration due to gravity is small

D. amplitude of the oscillation is small

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_VeOHGijdvP1N
https://dl.doubtnut.com/l/_Bkd4EK22P77n
https://dl.doubtnut.com/l/_tlebOvwoir4U

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

A. periodic but not simple harmonic.

B. non-periodic

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

of the liquid.

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

density of the liquid.

Answer: C

° Watch Video Solution

64. What is the effect on the time period of a simple pendulum if the

mass off the bob is doubled?

A. Halved


https://dl.doubtnut.com/l/_tlebOvwoir4U
https://dl.doubtnut.com/l/_VVxiIWer1DBS

B. Double

C. Becomes 8 times

D. No effects

Answer: D

° Watch Video Solution

65. The acceleration due to gravity on the surface of the moon is
1.7ms 2. What is the time perioid of a simple pendulum on the
surface of the moon, if its time period on the surface of earth is 3.5s 7
Take g = 9.8ms 2 on the surface of the earth.

A 44 s

B.84 s

C.168s


https://dl.doubtnut.com/l/_VVxiIWer1DBS
https://dl.doubtnut.com/l/_8ynsx92tawt4

Answer: C

° Watch Video Solution

66. Consider a pair of identical pendulums, which oscillate with equal
amplitude independently such that when one pendulum is at its
extreme position making an angle of 2° to the right with the vertical ,
the other pendulum makes an angle of 1° to the left of the vertical.

What is the phase difference between the pendulums?

N w >
N w w o |
3

3

O
3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8ynsx92tawt4
https://dl.doubtnut.com/l/_TKGImNu1PSbe

67. Two pendulums differ in lengths by 22cm. They oscillate at the
same place so that one of them makes 30 oscillations and the other
makes 36 oscillations during the same time. The length ( in ¢m) of
the pendulum are :

A.72 and 50

B.60 and 38

C.50 and 28

D. 80 and 58

Answer: A

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_TKGImNu1PSbe
https://dl.doubtnut.com/l/_gq3uOh3ZFNMG
https://dl.doubtnut.com/l/_neW3J3rcneW9

A.4s

B. 8s

C.10s

D. 12s

Answer: C

° Watch Video Solution

69. A disc of radius R=10 cm oscillates as a physical pendulum about
an axis perpendicular to the plane of the disc at a distance r from its

R . , e
centre. If r = T the approximate period of oscillation is (Take

g = 10ms™?)

A.0.84 s
B.0.94 s

C.126s


https://dl.doubtnut.com/l/_neW3J3rcneW9
https://dl.doubtnut.com/l/_fwycScdnpUSO

D.142s

Answer: B

o Watch Video Solution

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

falls freely, the frequency of oscillations of the pendulum is

A. zero

B.v

C.2v

D. infinite

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fwycScdnpUSO
https://dl.doubtnut.com/l/_5hzBOLCsJSGQ
https://dl.doubtnut.com/l/_IXeLvRpJut3n

71. A simple pendulum of length | and having a bob of mass M is
suspended ina car. The car is moving on a circular track of radius R
with a uniform speed v. If the pendulum makes small oscillations in a

radial direction about its equilibrium, what will be its time period ?

AT =27 £
g

BT = 2 | —2
2+U_4

\\/9 Iz
CT=2r | —2

s
_ L

D.T = 2«

Answer: B

o Watch Video Solution

72. A simple pendulum executing SHM with a period of 6 s between
two extreme positions B and C about a point O. if the length of the

arc BC is 10 cm, how long will the pendulum take the move from


https://dl.doubtnut.com/l/_IXeLvRpJut3n
https://dl.doubtnut.com/l/_hfiDQUWJukE7

position C to a position D towards O exactly midway between C and

0?

A.05s

B.1s

C.15s

D.3s

Answer: B

o Watch Video Solution

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

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

B.Tm

C.—
36


https://dl.doubtnut.com/l/_hfiDQUWJukE7
https://dl.doubtnut.com/l/_jmogK7MzWqgq

D.36 m

Answer: A

o Watch Video Solution

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

A.05m

B.1Tm

C.15m

D.2m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_jmogK7MzWqgq
https://dl.doubtnut.com/l/_NlK8QLiE9S4a

75. 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

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

1
AT x —
m

B.To<\/15

1
CT x —
VA

1
D.T x —

P

Answer: C

° Watch Video Solution

: _— = — .
76. A particle oscillating under aforce F = — kax —bv is a (kand

b are constants)

A. simple harmonic oscillator


https://dl.doubtnut.com/l/_J3Zk5qbbxjSl
https://dl.doubtnut.com/l/_6DdqmLrsHHY8

B. linear oscillator

C. damped osillator

D. forced oscillator

Answer: C

° Watch Video Solution

77. Which of the following displacement-time graphs represent

damped harmonic oscillation?



https://dl.doubtnut.com/l/_6DdqmLrsHHY8
https://dl.doubtnut.com/l/_9AMujd53IA0b

Answer: C

o Watch Video Solution

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

harmonic oscillator?

4
i{\v/\vf\v/\vn
.
E
=¥
B.

—» !



https://dl.doubtnut.com/l/_9AMujd53IA0b
https://dl.doubtnut.com/l/_1HgnREHGwNlD

E

&AAAA g
vavv*

D.

Answer: C

o Watch Video Solution

79. A block of mass 200 g executing SHM under the influence of a
spring of spring constant k = 90Nm ! and a damping constant
b = 40gs ~'. The time elapsed for its amplitude to drop to half of its
initial value is (Given,In (1/2) = — 0.693)

A7s

B.9s

C.4s

D.11s


https://dl.doubtnut.com/l/_1HgnREHGwNlD
https://dl.doubtnut.com/l/_uZ6OpgEuLpTS

Answer: A

° Watch Video Solution

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

energy to drop half of its initial value is

A.25s

B.35s

C.45s

D.75s

Answer: B

o View Text Solution

81. In case of force oscillations of a body


https://dl.doubtnut.com/l/_uZ6OpgEuLpTS
https://dl.doubtnut.com/l/_qBZ5V3EwBOnT
https://dl.doubtnut.com/l/_Ok87UnIbtbFX

A. driving force is constant throughout.

B. driving force is to be applied only momentarily

C.driving force has to be periodic and continuous

D. driving force is not required.

Answer: C

° Watch Video Solution

82.Resonance is an example of

A. forced oscillation

B. damped oscillation

C. free oscillation

D. none of these

Answer: A



https://dl.doubtnut.com/l/_Ok87UnIbtbFX
https://dl.doubtnut.com/l/_PI6gKWKW9ASV

| o Watch Video Solution

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

sharp when the

A. restroring force is small

B. damping force is small

C. quality factor is small

D. applied periodic force is small.

Answer: B

° Watch Video Solution

84. At resonance, the amplitude of forced oscillations is

A. minimum


https://dl.doubtnut.com/l/_PI6gKWKW9ASV
https://dl.doubtnut.com/l/_nTuevzM57ltV
https://dl.doubtnut.com/l/_lMIYIStw7WgA

B. maximum

C. zero

D. none of these

Answer: B

° Watch Video Solution

85. Which of the following statements is correct?

A. Every periodic motion is simple harmonic motion.

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

square of the amplitude of oscillation.

C.In simple harmonic motion the phase constant depends on

initial condition


https://dl.doubtnut.com/l/_lMIYIStw7WgA
https://dl.doubtnut.com/l/_cfqQJFC4RS3V

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

damping.

Answer: C

o Watch Video Solution

86. A particle of mass (m) is attached to a spring (of spring constant
k) and has a natural angular frequency wy. An external force R(t)
proportional to cos wt(w # wy) is applied to the oscillator. The time

displacement of the oscillator will be proportional to.

Answer: B


https://dl.doubtnut.com/l/_cfqQJFC4RS3V
https://dl.doubtnut.com/l/_39IceS9w8EEa

o Watch Video Solution

Higher Order Thinking Skills

1. An ideal gas enclosed in a cylindrical container supports a freely
moving piston of mass M. The piston and the cylinder have equal
cross-sectional area A. When the piston is in equilibrium, the volume
of the gas is V| and its pressure is Py. The piston is slightly displaced
from the equilibrium position and released. Assuming that the system
is completely isolated from its surrounding, the piston executes a

simple harmonic motion with frequency

A 1 MV,
2w\ AvP,
1 A’)/Po

B. —
2r VoM
1 VMP,
"2 A2fy
1 A2,YP0

or\l MV,


https://dl.doubtnut.com/l/_39IceS9w8EEa
https://dl.doubtnut.com/l/_iHsF9o41DDYJ

Answer: D

° Watch Video Solution

A uniform rod of length | and mass M is pivoted at the centre. Its two
ends are attached to two ends are attached to two springs of equal
spring constant k. the springs are fixed to rigid support as shown in
figure and the rod is free to oscillate in the horizontal plane. the rod
is gently pushed through a small angle € in one direction and

released. the frequency of oscillation is

RN
"2\ 6M


https://dl.doubtnut.com/l/_iHsF9o41DDYJ
https://dl.doubtnut.com/l/_4NvXWFj3LexK

1 k

B.— 4/ —

2\l M

¢ L[5

2r\V M

o L [2H

"2 M
Answer: C

° Watch Video Solution

L L|
Y@y

(O HO3

mg

A uniform bar with mass m lies symmetrically across two rapidly

rotating fixed rollers, A and B with distance L=2.0 cm between the

bar's centre of mass and each roller. The rollers, whose directions of

rotation are shown in figures slip against the bar with coefficient of

kinetic friction p; = 0.40. suppose the bar is displaced horizontally by

the distance x as shown in figure and then released. the angular


https://dl.doubtnut.com/l/_4NvXWFj3LexK
https://dl.doubtnut.com/l/_xvnWq1x7pYus

frequency w of the resulting horizontal simple harmonic motion of

the baris (in rad s~ 1)

A. 20
B.15

C.16

Answer: A

o Watch Video Solution

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

the pendulum must be shortened to keep the current time of the

pendulum if it loses 4 s a day?

A.0.0009 cm

B. 0.009 cm


https://dl.doubtnut.com/l/_xvnWq1x7pYus
https://dl.doubtnut.com/l/_R8XZNydPKqzA

C.0.09 cm

D.09cm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_R8XZNydPKqzA

-

b

5.

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


https://dl.doubtnut.com/l/_EI3UKwdZw2XP

constants k; and ks, so that it is horizontal at equilibrium. What is

the natural frequency of the system?

1 k1b? + kol?

27 ml?
1 2k1b2 + k2l2
o ml?
1 k1b2 + k2l2
2w 2ml?
1 3(k2b2 + kzlz)
D. —
27 ml?
Answer: D

° Watch Video Solution

6. A spring is loaded with two blocks m; and ma, where my is rigidly
fixed with the spring and m2 just kept on the block m; as shown in
the figure. The maximum energy of oscillation that is possible for the
system having the block m3 in contact with my is

" ]


https://dl.doubtnut.com/l/_EI3UKwdZw2XP
https://dl.doubtnut.com/l/_LOvNA7EDtGAv

2 2
m.g

myg
2k

2,2
msg

2k
N (mq + m2)2g2
' 2k

Answer: D

o Watch Video Solution

7. Two particles execute SHM of same amplitude and same time
period, about same mean position but with a phase difference
between them. At an instant they are found to cross each other at

A
x = + —.The phase difference between them is

1

A 2cos 1 =
COS <5>

1

B.2sin ' =
(1)
1

C.2cos [ =
COS (3)


https://dl.doubtnut.com/l/_LOvNA7EDtGAv
https://dl.doubtnut.com/l/_HLTulSuy4NaB

1
D.2sin ' =
' (3)

Answer: C

o Watch Video Solution

8. A particle executes S.H.M. between £ = — A and x = + A. The

time taken for it to go from O to A/2 is T} and to go from A/2 to Ais

T5.Then

AT <T,

B.T, > T

C. Tl == T2

D.T; = 2T,

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_HLTulSuy4NaB
https://dl.doubtnut.com/l/_puBY7h6682H0

Exemplar Problems

1. The displacement of a particle is represented by the equation
— 3cos( 7 — )
y = 3cos| wt |.
The motion of the particle is
: - . 2m
A. simple harmonic with period o
. L . ™
B. simple harmonic with period —
w
C. periodic but not simplee harmonic

D. non-periodic.

Answer: B

o Watch Video Solution

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

y= sin® wt. The motion is


https://dl.doubtnut.com/l/_cWvd6ZsDrGO1
https://dl.doubtnut.com/l/_lwNx0Pe7uPDi

A. non-periodic
B. periodic but not simple harmonic
C. simple harmonic with period 27 /w

D. simple harmonic with period 7 /w

Answer: B

° Watch Video Solution

3. The ralation between acceleration and displacement of four
particles are given below

which one of the particles is executing simple harmonic motion?

Aa, = + 2z
B.a, = + 222
Ca, = — 222

D.a, = — 2z


https://dl.doubtnut.com/l/_lwNx0Pe7uPDi
https://dl.doubtnut.com/l/_vQ9MpIZenc0m

Answer: D

° Watch Video Solution

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

A. periodic but not simple harmonic.

B. non-periodic

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

of the liquid.

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

density of the liquid.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_vQ9MpIZenc0m
https://dl.doubtnut.com/l/_gBL8eyyt8gYu

5. A particle is acted simultaneously by mutually perpendicular simple

harmonic motions x=a coswt and y = asinwt. The trajectory of

motion of the particle will be

A. an ellipse

B. a parabola

C. acircle

D. a straight line.

Answer: C

° Watch Video Solution

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

relation y = asinwt + bcos wt.

A. The motion is oscillatory but not SHM.


https://dl.doubtnut.com/l/_oLVfB41twcZm
https://dl.doubtnut.com/l/_nHi4PKkRXVSO

B. The motion is SHM with amplitude a + b.
C. The motion is SHM with amplitude a® + b?

D. The motion is SHM with amplitude y/a? + b°.

Answer: D

° Watch Video Solution

7. Four pendulums AB,C and D are suspended from the same elastic
support as shown in Fig. A and C are of the same length, while B is

smaller than A and D is larger then A. If A is given a transverse


https://dl.doubtnut.com/l/_nHi4PKkRXVSO
https://dl.doubtnut.com/l/_5zrkAvfMlG94

displacement,

~

-

.CI‘JQ*_

e

g s
A. D will vibrate with maximum amplitude
B. C will vibrate with maximum amplitude
C. B will vibrate with maximum amplitude

D. All the four will oscillate with equal amplitude.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5zrkAvfMlG94

8. The equation of motion of a particle is x = acos(at)z. The motion
is

A. periodic but not oscillatory

B. periodic and oscillatory

C. oscillatory but not periodic

D. Neither periodic nor oscillatory.

Answer: C

o Watch Video Solution

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

maximum acceleration of 60 cm s ~ 1. The period of oscillation is

A . Ts


https://dl.doubtnut.com/l/_AdLDc77bTXxh
https://dl.doubtnut.com/l/_nDjeN8wiNFCG

Answer: A

o Watch Video Solution

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

not oscillatory.
Reason: Oscillatory motion is necessarily periodic but periodic motion
is not necessarily oscillatory.

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

explanation of assertion


https://dl.doubtnut.com/l/_nDjeN8wiNFCG
https://dl.doubtnut.com/l/_8TeCHrgZPKt0

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

° Watch Video Solution

2. Assertion: A combination of two simple harmonic motions with a
arbitrary amplitudes and phases is not necessarily periodic.
Reason: A periodic motion can always be expressed as a sum of

infinite number of harmonic motions with appropriate amplitudes.

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

explanation of assertion


https://dl.doubtnut.com/l/_8TeCHrgZPKt0
https://dl.doubtnut.com/l/_WCMa7qj9NTVh

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

° Watch Video Solution

3. Assertion: The motion of a simple pendulum is simple harmoni for
all angular displacement.
Reason: Motion of simple pendulum is independent of the angular

displacement.

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

explanation of assertion


https://dl.doubtnut.com/l/_WCMa7qj9NTVh
https://dl.doubtnut.com/l/_pqlEcDT1HfbC

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: D

° Watch Video Solution

4. Assertion: Simple harmonic motion is the projection of uniform
circular motion on the diameter of the circle in which the latter
motion occurs.

Reason: Simple harmonic motion is a uniform motion.

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

explanation of assertion


https://dl.doubtnut.com/l/_pqlEcDT1HfbC
https://dl.doubtnut.com/l/_AujBICjqEGvf

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

° Watch Video Solution

5. Assertion: The graph of total energy of a particle in SHM with
respect to position is a straight line with zero slope.
Reason: Total energy of particle in SHM remains constant throughout

its motion.

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

explanation of assertion


https://dl.doubtnut.com/l/_AujBICjqEGvf
https://dl.doubtnut.com/l/_Y4btGw7a0vre

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

° Watch Video Solution

6. Assertion: If the amplitude of a simple harmonic oscillator is
doubled, its total energy becomes double.
Reason: The toal energy is directly proportional to the amplitude of

vibration of the harmonic oscillator.

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

explanation of assertion


https://dl.doubtnut.com/l/_Y4btGw7a0vre
https://dl.doubtnut.com/l/_UgQbPTE7Yxwj

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: D

° View Text Solution

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

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

harmonic.

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

explanation of assertion

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

correct explanation of assertion.


https://dl.doubtnut.com/l/_UgQbPTE7Yxwj
https://dl.doubtnut.com/l/_avP6gxVSpjv7

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

o Watch Video Solution

8. Assertion: A block of small mass m attached to a stiff spring will
have large oscillation frequency.
Reason: Stiff springs have high value of spring constant.
A. If both assertion and reson are true and reason is the correct
explanation of assertion
B.If both assertion and reason are true but reason is not the
correct explanation of assertion.
C. If assertion is true but reason is false.

D. If both assertion and reason are false.


https://dl.doubtnut.com/l/_avP6gxVSpjv7
https://dl.doubtnut.com/l/_MAoyHZkdf83g

Answer: A

° Watch Video Solution

9. Assertion: In damped oscillation, the energy of the system is
dissipated continuously.
Reason: For small damping, the oscillations remain approximately
periodic.
A. If both assertion and reson are true and reason is the correct
explanation of assertion
B.If both assertion and reason are true but reason is not the
correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B



https://dl.doubtnut.com/l/_MAoyHZkdf83g
https://dl.doubtnut.com/l/_B2hDbK5UzUg8

| o Watch Video Solution

10. Assertion: In forced oscillations, th steady state motion of the
particle is simpl harmonic.
Reason: The frequency of particle after the free oscillations die out, is
the natural frequency of the particle.
A. If both assertion and reson are true and reason is the correct
explanation of assertion
B. If both assertion and reason are true but reason is not the
correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_B2hDbK5UzUg8
https://dl.doubtnut.com/l/_OwZxvUD4C1zE

11. Assertion: An earthquake will not cause uniform damage to all
building in an affected area, even if they are built with the same
strength and materials.
Reason: The one with its natural frequency close to the frequency of
seismic wave is likely to be damaged less.
A. If both assertion and reson are true and reason is the correct
explanation of assertion
B. If both assertion and reason are true but reason is not the
correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_HPKHBMijfFEa
https://dl.doubtnut.com/l/_RVGpwbXoj3Nn

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

against the ground to maintain the oscillations.

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

present damping force.

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_RVGpwbXoj3Nn

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

synchronisation of the rhythm of pushing against the ground with

the natural frequency of the swing.

Reason: The phenomenon behind this is resonance.

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_wB7MbldgEf8g

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

simpl harmonic motion at resonance is is infinite.

Reason: All real sysmtems have some damping.

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

o Watch Video Solution

15. Assertion : The amplitude of oscillation can never be infinite.

Reason : The energy of oscillator is continuously dissipated.


https://dl.doubtnut.com/l/_p6SsgySSffjJ
https://dl.doubtnut.com/l/_qQx8HJ2YzAY4

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

o Watch Video Solution

Periodic And Oscillatory Motions

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

functions are used to define SHM. Why?

A. Pythgoras


https://dl.doubtnut.com/l/_qQx8HJ2YzAY4
https://dl.doubtnut.com/l/_rcDc9SkrXov0

B. Carl Friedrich Gauss

C. Leonhard Euler

D. Jean Baptiste Joseph Fourier

Answer: D

o Watch Video Solution

2.The Halley's comet appears after every

A.72 years

B. 74 years

C. 76 years

D. 78 years

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_rcDc9SkrXov0
https://dl.doubtnut.com/l/_b43HHBMv4rGv

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

A. Rotation of the earth about its axis.

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

and released.

C. Motion of hands of a clock.

D. An arrow released from a bow.

Answer: D

° Watch Video Solution

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

motion?

A.L\/\/\A"



https://dl.doubtnut.com/l/_b43HHBMv4rGv
https://dl.doubtnut.com/l/_5ogBpblsIViC
https://dl.doubtnut.com/l/_HgUKLndss4Eg

VAR VRS
C. =«
N W
Answer: B

o Watch Video Solution

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

beats in 1 minutes is

A. 65

B.75

C. 80


https://dl.doubtnut.com/l/_HgUKLndss4Eg
https://dl.doubtnut.com/l/_3piSjCiyfKTc

D.90

Answer: B

o Watch Video Solution

6. In a certain oscillatory system (particle is performing SHM), the
amplitude of motion is 5 m and the time period is 4 s. the minimum
time taken by the particle for passing betweens points, which are at
distances of 4 m and 3 m from the centre and on the same side of it

will approximately be

- (2)
(2)
- (2)

Answer: C


https://dl.doubtnut.com/l/_3piSjCiyfKTc
https://dl.doubtnut.com/l/_6lBZNfzB5kqG

o Watch Video Solution

7. A body of mass m is attached to one end of a massless spring which
is suspended vertically from a fixed point. The mass is held in hand so
that the spring is neither stretched nor compressed. Suddenly the
support of the hand is removed. The lowest position attained by the
mass during oscillation is 4cm below the point, where it was held in
hand.

(a) What is the amplitude of oscillation ?

(b) Find the frequency of oscillation?

A.1cm, 4.5Hz
B.2 cm, 3.51Hz
C.3cam, 2.5THz

D.4 cm, 1.5Hz

Answer: B



https://dl.doubtnut.com/l/_6lBZNfzB5kqG
https://dl.doubtnut.com/l/_DryyjWPmXgwS

| @ Watch Video Solution

Simple Harmonic Motion

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

which represents SHM?
1.z = sin® wt
2.2 = 1+ wt + >t
3.2 = coswt + cos 3wt + cos bwt
4. = sinwt + cos wt
A.Only1
B.Only Tand 3

C.Only1and 4

D.Only 4

Answer: D



https://dl.doubtnut.com/l/_DryyjWPmXgwS
https://dl.doubtnut.com/l/_4VsFk8IpIBy0

[ W Watch Video Solution ]

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

motion?

A. The motion is periodic

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

C. The oscillations are responsible for the energy conversion.

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

position.

Answer: D

o Watch Video Solution

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


https://dl.doubtnut.com/l/_4VsFk8IpIBy0
https://dl.doubtnut.com/l/_ksrXtHTCFcWM
https://dl.doubtnut.com/l/_0SlmBKxH5nno

d2:B 2

A. F = — W I
d2
B. d_;n = — w2t
t
d%x
C— = —wzx
dt?
d%x
D.— = —wt
dt?
Answer: A

° Watch Video Solution

4. Which of the following expression does not represent simple
harmonic motion?

Az = Acosw + Bsinw

B.z = Acos(wt + a)

C.z = Bsin(wt + B)

D.xz = Asinwtcos® wt


https://dl.doubtnut.com/l/_0SlmBKxH5nno
https://dl.doubtnut.com/l/_6OLiI9EL2Gqi

Answer: D

° View Text Solution

2
x

5. If a simple harmonic motion is represented by F +az =0, its
t

time period is :

A 27 /o

B. 27

Answer: C

o Watch Video Solution

6. The time period of simple harmonic motion depends upon



https://dl.doubtnut.com/l/_6OLiI9EL2Gqi
https://dl.doubtnut.com/l/_KdRCVh8SRWM8
https://dl.doubtnut.com/l/_BffQ4rLinb8W

A. amplitude

B. energy

C. phase constant

D. mass

Answer: D

° Watch Video Solution

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

A. Vertical oscillations of a spring

B. Motion of a simple pendulum

C. Motion of planet around the sun

D. Oscillation of liquid in a U-tube

Answer: C



https://dl.doubtnut.com/l/_BffQ4rLinb8W
https://dl.doubtnut.com/l/_Q4DfcqPbQVph

| o Watch Video Solution

8. If x, v and a denote the displacement, the velocity and the
acceleration of a particle executing simple harmonic motion of time

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

Answer: C

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_Q4DfcqPbQVph
https://dl.doubtnut.com/l/_Kpja1ZsQcQiQ
https://dl.doubtnut.com/l/_cCPWomzoosGC

Give the period for each case.

(i)sinwt — cos wt (ii) sin? wt (iii) cos wt + 2 sin? wt

A. a simple harmonic motion with a period —.
w

: , o . 2m

B. a simple harmonic motion with a period —
w

71'
C. a periodic, but not simple harmonic motionn with a period —
w

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

Answer: B

o Watch Video Solution

10. A particle executing simple harmonic motion with an amplitude A.
The distance travelled by the particle in one time period is

A.zero

B.A

C.2A


https://dl.doubtnut.com/l/_cCPWomzoosGC
https://dl.doubtnut.com/l/_FRooRqE3yXSM

D.4A

Answer: D

o Watch Video Solution

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

shown in figure. Choose the correct statements.

displaceraent

AN N
0 1\3//3 4 5\\6; /7 time (s)

A. Phase of the oscillator is same at t=0 s and t=2 s.
B. Phase of the oscillator is same at t=2 s and t=5s

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



https://dl.doubtnut.com/l/_FRooRqE3yXSM
https://dl.doubtnut.com/l/_WhrfMOpE8ICu

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

Answer: D

o Watch Video Solution

12. Two simple harmonic motions are represented by the equations.
7r = .
Y = lOsinZ(12t + 1),y = 5(sin3pt + /3 cos 3pt) the ratio of
their amplitudes is
Al:1
B.1:2
C.3:2

D.2:3

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_WhrfMOpE8ICu
https://dl.doubtnut.com/l/_Wnv4WAgiu5J4

13. A vibratory motion is represented by

A 3
x = 2Acoswt~|—Acos(wt+ %) + Acos(wt + ) + 7cos<wt+ %)

the resultant amplitude of the motion is

94
A —

Answer: B

° Watch Video Solution

14. A particle executing SHM is described by the displacement

function z(t) = Acos(wt + ¢), if the initial (t=0) position of the


https://dl.doubtnut.com/l/_PEO2iVSyn4eh
https://dl.doubtnut.com/l/_WwX6LHQATrcq

particle is 1 cm, its initial velocity is 7 cm s~ ! and its angular

frequency is s ~ !, then the amplitude of its motion is

A.Tem

B.2 cm

C.1/2cm

D.1cm

Answer: C

o Watch Video Solution

15. Two particles execute SHMs of the same amplitude and frequency
along the same straight line. They cross one another when going in
opposite direction. What is the phase difference between them when

their displacements are half of their amplitudes ?

A.60°


https://dl.doubtnut.com/l/_WwX6LHQATrcq
https://dl.doubtnut.com/l/_e5MLhyIBnlHn

B.30°

C.120°

D. 150°

Answer: C

° Watch Video Solution

16. Two particles execute SHM of same amplitude and frequency on
parallel lines. They pass one another when moving in opposite
directions each time their displacement is one third their amplitude.
What is the phase difference between them?

A.0

5. 2
"~ 3

C.m

o 7
"6


https://dl.doubtnut.com/l/_e5MLhyIBnlHn
https://dl.doubtnut.com/l/_LWJjFET14LEn

Answer: B

° Watch Video Solution

17. A mass of 2kg is attached to the spring of spring constant
50Nm ~'. The block is pulled to a distance of 5 cm from its
equilibrium position at £ = 0 on a horizontal frictionless surface
from rest at t=0. Write the expression for its displacement at anytime
t.

A. x=0.05sin5t m

B. x=0.05cos5t m

C. x=0.5sin5t m

D. x=5sin5t m

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_LWJjFET14LEn
https://dl.doubtnut.com/l/_8Ukom6DhLD93

Simple Harmonic Motion And Uniform Circular Motion

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

A. periodic and simple harmonic

B. simple harmonic but not periodic

C. neither periodic nor simple harmonic

D. periodic but not simple harmonic

Answer: D

o Watch Video Solution

2. Simple harmonic motion is the projection of uniform circular

motion on

A. x-axis


https://dl.doubtnut.com/l/_8Ukom6DhLD93
https://dl.doubtnut.com/l/_uNVgognqcxbs
https://dl.doubtnut.com/l/_v05V2iRYFrdV

B. y-axis

C. reference circle

D. any diameter of reference circle

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_v05V2iRYFrdV

_-_-"\’
N

Figure shows the circular motion of a particle. The radius of the circle,
the period, sense of revolution and the initial positionn are indicated
in the figure. The simple harmonic motion off the x-projection of the

radius vector of the rotating particle P is

A.x = 2cos (27rt +

N———

B.x = 2sin(27rt +

N N N
N———

N———

Cx = 2sin<27rt —


https://dl.doubtnut.com/l/_JfETxkn7llLw

T
D.x = 2cos(27rt — Z)

Answer: A

o Watch Video Solution

Velocity And Acceleration In Simple Harmonic Motion

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

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

A. a straight line
B. a circle
C.an ellipse

D. a sinusoidal curve

Answer: A

| ° WMiab .\t daa Ol il ma



https://dl.doubtnut.com/l/_JfETxkn7llLw
https://dl.doubtnut.com/l/_WyM6nsAFhav3

~—__¥Yvdlilll VIUCV JViIuLivii )

2. 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, a is zero

B. when x is zero, a is zero

C. when v is maximum, a is maximum

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

Answer: A

o Watch Video Solution

3. Which of the following relationships between the acceleration a
and the displacement x of a particle executing simple harmonic

motion?


https://dl.doubtnut.com/l/_WyM6nsAFhav3
https://dl.doubtnut.com/l/_9ZmlRPsaKoKk
https://dl.doubtnut.com/l/_fRoB2Ca6tHka

B.a = — 2x°

C.a=2x

D.a = — 2x
Answer: D

° Watch Video Solution

4. A particle executing simple harmonic motion with an amplitude A
and angularr frequency w. The ratio of maximum acceleration to the

maximum velocity of the particle is

A wA

B.w’A


https://dl.doubtnut.com/l/_fRoB2Ca6tHka
https://dl.doubtnut.com/l/_GrC12ti0n3Hm

Answer: C

° Watch Video Solution

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

shown in figure. Which of the following statements is correct?

A

ANETAANEN
T/4\/3 /4  ST/4  Time

A. The velocity of the particle is maximum at t =

.+_
-

o

Displacement

a

-

T.

| o

B. The velocity of the particle is maximum at ¢t =

| N

|

C. The acceleration of the particle is maximum at ¢t =

D. The acceleration of the particle is maximum att =

NG IR



https://dl.doubtnut.com/l/_GrC12ti0n3Hm
https://dl.doubtnut.com/l/_tPHmxu9VKC4h

Answer: A

° Watch Video Solution

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

shown in figure. At what points the velocity of the particle is zero?

—p

. Displacemem
!
9
T
v

A ACE

B.B,DF

C.ADJF

D.CEF


https://dl.doubtnut.com/l/_tPHmxu9VKC4h
https://dl.doubtnut.com/l/_P4a7IYqa9bis

Answer: A

° Watch Video Solution

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

mean velocity of the particle averaged over quarter oscillation, is

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_P4a7IYqa9bis
https://dl.doubtnut.com/l/_aXuFBSQkSMIT

8. A particle is in linear simple harmonic motion between two points.
A and B, 10 cm apart (figure.) take direction from A to B as the positive

direction and choose the correct statements.

AO= OB=5cm
BC=8cm
A. The sign of acceleration and force on the particle when it is at A
is negative.
B. The sign of acceleration and force on the particle when it is at B
is positive
C. The sign of velocity, acceleration and force on the particle when
it is 3 cm away from A going towards B are positive
D. The sign of velocity, acceleration and force on the particle when

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


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

Answer: C

o Watch Video Solution

9. A particle executing SHM. The phase difference between velocity

and displacement is

A.O

D. 2w

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_wfkseMUrrJfB
https://dl.doubtnut.com/l/_uvSvY4PBajuX

10. A particle executing SHM. The phase difference between

acceleration and displacement is

A.O

C.m

D. 27

Answer: C

o Watch Video Solution

11. A mass attached to a spring is free to oscillate, with angular
velocity w, in a horizontal plane without friction or damping. It is
pulled to a distance z, and pushed towards the centre with a velocity
vy at time t = 0. Determine the amplitude of the resulting

oscillations in terms of the parameters w, xy and v.


https://dl.doubtnut.com/l/_QIUDG7Bn4ggV
https://dl.doubtnut.com/l/_jMOp6IdKweME

A — —
w? 0
2.2 2
B wv0+:c0
2
Z

D — +x
w? 0
Answer: D

o Watch Video Solution

12. The piston in the cylinder head of a locomotive has a stroke (twice
the amplitude) of 6.0m. If the piston moves with simple harmonic
. . ra .. .
motion with an angular frequency of 200——, what is its maximum

min
speed ?
A.5ms 1

B.10ms !

C.15ms !


https://dl.doubtnut.com/l/_jMOp6IdKweME
https://dl.doubtnut.com/l/_uI3qRRw1bQd6

D.20ms !

Answer: B

o Watch Video Solution

13. A particle executing SHM according to the equation
s
T = Hcos (27rt + Z) in Sl units. The displacement and acceleration
of the particle at t=15s is
A. —3.0m, 100ms 2
B. 4+ 2.54m, 200ms ~ 2

C. —3.54m, 140ms 2

D. +3.55m, 120ms ~ 2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_uI3qRRw1bQd6
https://dl.doubtnut.com/l/_7q6w4G8pPrcl

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

z = xgcos(wt — m/4). If the acceleration of the particle is written as

a = A cos(wt + 6), the.

A A=zt 6= ??Tﬂ-

B. A =20,0 = —

C.A:x0w2,5:%

D.A = zow?, § = —%
Answer: A

° Watch Video Solution

15.The z — t graph of a particle undergoing simple harmonic motion

is shown in figure. Acceleration of particleatt = 4 /3s is


https://dl.doubtnut.com/l/_rtsypsjkOnCo
https://dl.doubtnut.com/l/_T0wvDBgaBeGm

t(sec)

'

[a—

t

C
o0
s 4
+2

Answer: D

° Watch Video Solution

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

. ™
r = 3sm(27rt + Z)



https://dl.doubtnut.com/l/_T0wvDBgaBeGm
https://dl.doubtnut.com/l/_7yoRFPsjpRtr

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

speed of the particle is

A.3m, 2mms "~ 1

B.3m, 4rms

C.3m, 6mms "~ 1

D.3m, 8rms !

Answer: C

o Watch Video Solution

17. A particle executes SHM of period 12s. Two sec after it passes
through the centre of oscillation, the velocity is found to be 3.142 cm
s ! find the amplitude and the length of the path.

A.6cm,12 cm

B.3cm,6cm


https://dl.doubtnut.com/l/_7yoRFPsjpRtr
https://dl.doubtnut.com/l/_fDF0nk8iXJdv

C.24cm,48 cm

D.12cm, 24 cm

Answer: D

o Watch Video Solution

18. A particle executing simple harmonic motion with an amplitude 5
cm and a time period 0.2 s. the velocity and acceleration of the

particle when the displacement is 5 cm is

A. 0.57rms_1, Oms 2

B. 0.5m3_1, — 5mms 2

2

C.Oms ™~ 1, — 5mlms

D.0.5mms ~ 1, — 0.5m%ms 2

Answer: C

| nlll " 1 wae 1 -~ 1 n®


https://dl.doubtnut.com/l/_fDF0nk8iXJdv
https://dl.doubtnut.com/l/_I2fWSruozB7H

L T vvaldil viaeoO >50Iution )]

Force Law For Simple Harmonic Motion

1. A string of mass 3 kg is under tension of 400 N. the length of the
stretched string is 25 cm. if the transverse jerk is stuck at one end of
the string how long does the disturbance take to reach the other
end?

A. 0.043s

B.4.33S

C.0.055s

D.0.034 s

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_I2fWSruozB7H
https://dl.doubtnut.com/l/_ouQZIJEQe5hE
https://dl.doubtnut.com/l/_VVsGOIlNyjHQ

2. Natural length of a spring is 60 cm and its spring constant is 4000
N/m. A mass of 20 kg is hung from it. The extension produced in the
spring is (Take, g = 9.8m / s?)

A.49cm

B.0.49 cm

C.94 cm

D.0.94 cm

Answer: A

o Watch Video Solution

Energy In Simple Harmonic Motion

1.In simple harmonic motion, at the extreme positions

A. kinetic energy is minimum, potential energy is maximum


https://dl.doubtnut.com/l/_VVsGOIlNyjHQ
https://dl.doubtnut.com/l/_Xv39Zkd6NpK1

B. kinetic energy is maximum, potential energy is minimum

C. both kinetic and potential energies are maximum.

D. both kinetic and potential energies are minimum

Answer: A

° Watch Video Solution

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

A. amplitude

B. square of amplitude

C. frequency

D. velocity

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Xv39Zkd6NpK1
https://dl.doubtnut.com/l/_ErjIUKECzzqm

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

frequency w. The average value of the kinetic energy and potential

energy over a period is

1
A. 0, EmcuZA2

1
B. Emw2A2, 0

1 1
C. EmwQAQ, Emw2A2

1 1

D. mezAz, me2A2

Answer: D

o Watch Video Solution

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

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

A. Period and energy get doubled.


https://dl.doubtnut.com/l/_ErjIUKECzzqm
https://dl.doubtnut.com/l/_hS2QYFPYYHBr
https://dl.doubtnut.com/l/_X503iSMZcE6w

B. Period gets doubled while energy remains the same.

C. Energy gets doubled while period remains the same.

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

Answer: D

° Watch Video Solution

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

time period with which its kinetic energy oscillates is

AT

B. 2T

C. 4T

Answer: D

| o |


https://dl.doubtnut.com/l/_X503iSMZcE6w
https://dl.doubtnut.com/l/_PdN2jWWySLVC

I & Watch Video Solution ]

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

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

@ >
N RN N

n

o

Answer: A

o Watch Video Solution

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

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

is


https://dl.doubtnut.com/l/_PdN2jWWySLVC
https://dl.doubtnut.com/l/_e8gLixacb3au
https://dl.doubtnut.com/l/_0kfkGj2GGHp1

A. maximum at the extreme position

B. maximum at the mean position

C. minimum at the mean position

D. same at all positions.

Answer: D

° Watch Video Solution

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

motion of frequency n is

A.2n


https://dl.doubtnut.com/l/_0kfkGj2GGHp1
https://dl.doubtnut.com/l/_Dh5ADFl34JjN

Answer: A

° Watch Video Solution

9. For a particle executing simple harmonic motion, the displacement
x is given by x=A coswt. Identify the graph, which represents the
variation of potential energy (U) as a function of time t and

displacement x.

A LN

B. 1LIII

C. LIV

D. IL,IV


https://dl.doubtnut.com/l/_Dh5ADFl34JjN
https://dl.doubtnut.com/l/_eHaXJkaROkGY

Answer: D

° Watch Video Solution

10. When the displacement of a particle executing SHM is one-fourth
of its amplitude, what fraction of the total energy is the kinetic

energy?

16
15
15
16

| | w

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_eHaXJkaROkGY
https://dl.doubtnut.com/l/_tGzYzZgYKlWj

11. A block whose mass is 1 kg is fastened to a spring. The spring has a
spring constant of 100N/m. the block is pulled to a distance x=10 cm
from its equilibrium position at x=0 on a frictionless surface from rest
at t=0. the kinetic energy and potential energy of the block when it is
5 cm away from the mean position is

A.0.0375),0.125)

B.0.125 J,0.375

C.0.125),0.125])

D.0.375),0.375])

Answer: A

o Watch Video Solution

Some Systems Executing Simple Harmonic Motion



https://dl.doubtnut.com/l/_gNWbz8HT31xm

1. A body of mass

m

is

situated

in

a

potential

field

U(z) = Uy(1 — cos ax) when Uy and « are constant. Find the time

period of small oscialltions.

m
A2r, | —
U()Oé

B. 27 m
U0a2

C.2m m
2U004

2m
D.2n 5

1Yo

Answer: B

o Watch Video Solution

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

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

with frequency v2. Determine the value of v2 /v1


https://dl.doubtnut.com/l/_pBerVAXXRF01
https://dl.doubtnut.com/l/_vaKez3k3UpNi

A2

B. /2

Cc.4

D./3

Answer: B

° Watch Video Solution

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

the time period if it is taken to moon?

A.65s

B.12s

C.36s

D.72s


https://dl.doubtnut.com/l/_vaKez3k3UpNi
https://dl.doubtnut.com/l/_CE2RjG8f2NAG

Answer: B

° Watch Video Solution

4. A5 kg collar is attached to a spring of spring constant 500 N m 1.
It slides without friction over a horizontal rod. The collar is displaced
from its equilibrium position by 10 cm and released. The time period

of oscillation is

C.ms

D.2ws

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_CE2RjG8f2NAG
https://dl.doubtnut.com/l/_SqBdLkXdvVdL
https://dl.doubtnut.com/l/_Vast9Mv4KiOM

5.1n the question number 64, the maximum acceleration of the collar

is

A 5ms 2

B.10ms 2

C.15ms 2

D. 20ms 2

Answer: B

o View Text Solution

6. A body of mass 20 g connected to a spring of spring constant k,
executes simple harmonic motion with a frequency of (5/7) Hz. The
value of spring constant is

A ANm !

B.3Nm !


https://dl.doubtnut.com/l/_Vast9Mv4KiOM
https://dl.doubtnut.com/l/_u7pkkM4RNHnB

C.2Nm !

D.5Nm !

Answer: C

o Watch Video Solution

7. Consider the situation shown in figure. Show that if the blocks are
displaced slightly in opposite directions and released, they will

execute simple harmonic motion. Calculate the time period.

k
m| 0000000~ |m

A 21

Eg

B.2w, | —

=3 R3S

C.2m


https://dl.doubtnut.com/l/_u7pkkM4RNHnB
https://dl.doubtnut.com/l/_OewJWI6Fw8xE

D9 2m
.m/ k:

Answer: B

o Watch Video Solution

8. An air chamber of volume V has a neck area of cross section A into
which a ball of mass m just fits and can move up and down without
any friction, figure. Show that when the ball is pressed down a little
and released, it executes SHM. Obtain an expression for the time

period of oscillations assuming pressure volume variations of air to


https://dl.doubtnut.com/l/_OewJWI6Fw8xE
https://dl.doubtnut.com/l/_IL85nBD5qXX0

be isothermal.



https://dl.doubtnut.com/l/_IL85nBD5qXX0

UU
gl\J

AT =27
mV
B.T = 27 BV
ma?
C.T =27 mB
Va2
D.T = 2« my
Ba?
Answer: D

° Watch Video Solution

9. A spring balance has a scale that reads from 0 to 50 kg. the length
of the scale is 20 cm. a block of mass m is suspended from this
balance, when displaced and released, it oscillates with a period 0.5 s.
the value of mis (Take g = 10ms %)

A.8 kg

B.12 kg

C.16 kg


https://dl.doubtnut.com/l/_IL85nBD5qXX0
https://dl.doubtnut.com/l/_VeOHGijdvP1N

D.20 kg

Answer: C

o Watch Video Solution

10. A trolley of mass 3.0kg is connected to two identical spring each of
force constant 600Nm ~! as shown in figure. If the trolley is displaced
from its equilibrium position by 5.0 cm and released, what is

(a) the period of ensuing oscillation?

(b) the maximum speed of trolley?

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

trolley comes to rest due to damping forces?

600Nm-* 3.0kg 600Nm-1



https://dl.doubtnut.com/l/_VeOHGijdvP1N
https://dl.doubtnut.com/l/_HmYDkz0xiDd7

l @ Watch Video Solution

1.

A tray of mass M=10kg is supported on two identical springs, each of
spring constant k, as shown in figure, when the tray is depressed a
little and released, it executes simple harmonic motion of period 1.5 s

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

becomes 3 s. the value of m is

A.10 kg


https://dl.doubtnut.com/l/_HmYDkz0xiDd7
https://dl.doubtnut.com/l/_s7ehf4C0V9lW

B.20 kg

C.30kg

D. 40 kg

Answer: C

° Watch Video Solution

12. Two identical springs of spring constant k are attached to a block
of mass m and to fixed supports as shown in the figure. The time

period of oscillation is

k k

—000000— 000000

A.27r‘/%
m
B.27T‘/%


https://dl.doubtnut.com/l/_s7ehf4C0V9lW
https://dl.doubtnut.com/l/_Gcr8Yy6mBvzB

C.2 —_—
™ Tk
D.mw ﬁ
' 2k
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Gcr8Yy6mBvzB

13. Match the column | with column II.

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

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

C. ArB-p,C-s,D-q

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


https://dl.doubtnut.com/l/_JAWkRXI6k1J9

Answer: B

° Watch Video Solution

14. Find the time period of mass M when displaced from its
equilibrium position and then released for the system shown in

figure.

Inextensible —
string

Pulley

CIm

A 21

B.2m, | —
™/ 2

FEEE


https://dl.doubtnut.com/l/_JAWkRXI6k1J9
https://dl.doubtnut.com/l/_I3kRbjmbIUPA

m
con |
™ 4k

Wi
D.2m, | 22—
™ k&

Answer: C

o Watch Video Solution

15. To show that a simple pendulum executes simple harmonic

motion, it is necessary to assume that

A.length of the pendulum is small

B. mass of the pendulum is small

C. acceleration due to gravity is small

D. amplitude of the oscillation is small

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_I3kRbjmbIUPA
https://dl.doubtnut.com/l/_Bkd4EK22P77n

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

A. periodic but not simple harmonic.

B. non-periodic

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

of the liquid.

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

density of the liquid.

Answer: C

o Watch Video Solution

17. What is the effect on the time period of a simple pendulum if the

mass off the bob is doubled?

A. Halved


https://dl.doubtnut.com/l/_tlebOvwoir4U
https://dl.doubtnut.com/l/_VVxiIWer1DBS

B. Double

C. Becomes 8 times

D. No effects

Answer: D

° Watch Video Solution

18. The acceleration due to gravity on the surface of the moon is
1.7ms 2. What is the time perioid of a simple pendulum on the
surface of the moon, if its time period on the surface of earth is 3.5s 7

Take g = 9.8ms 2 on the surface of the earth.

A.44s
B.84 s

C.168s


https://dl.doubtnut.com/l/_VVxiIWer1DBS
https://dl.doubtnut.com/l/_8ynsx92tawt4

Answer: C

° Watch Video Solution

19. Consider a pair of identical pendulums, which oscillate with equal
amplitude independently such that when one pendulum is at its
extreme position making an angle of 2° to the right with the vertical ,
the other pendulum makes an angle of 1° to the left of the vertical.

What is the phase difference between the pendulums?

N w >
Nl w |l |
)

3

O
3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8ynsx92tawt4
https://dl.doubtnut.com/l/_TKGImNu1PSbe

20. Two pendulums differ in lengths by 22cm. They oscillate at the
same place so that one of them makes 30 oscillations and the other
makes 36 oscillations during the same time. The length ( in ¢m) of
the pendulum are :

A.72 and 50

B.60 and 38

C.50 and 28

D. 80 and 58

Answer: A

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_TKGImNu1PSbe
https://dl.doubtnut.com/l/_gq3uOh3ZFNMG
https://dl.doubtnut.com/l/_neW3J3rcneW9

A.4s

B. 8s

C.10s

D. 12s

Answer: C

° Watch Video Solution

22. A disc of radius R=10 cm oscillates as a physical pendulum about
an axis perpendicular to the plane of the disc at a distance r from its

R . , e
centre. If r = T the approximate period of oscillation is (Take

g = 10ms~?)

A.0.84 s
B.0.94 s

C.126s


https://dl.doubtnut.com/l/_neW3J3rcneW9
https://dl.doubtnut.com/l/_fwycScdnpUSO

D.142s

Answer: B

o Watch Video Solution

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

falls freely, the frequency of oscillations of the pendulum is

A. zero

B.v

C.2v

D. infinite

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fwycScdnpUSO
https://dl.doubtnut.com/l/_5hzBOLCsJSGQ
https://dl.doubtnut.com/l/_IXeLvRpJut3n

24. A simple pendulum of length | and having a bob of mass M is
suspended ina car. The car is moving on a circular track of radius R
with a uniform speed v. If the pendulum makes small oscillations in a

radial direction about its equilibrium, what will be its time period ?

AT =27 £
g

B.T = 2 | —
2+U_4

\\/9 Iz
CT=2r | —2

s
_ L

D.T =2«

Answer: B

o Watch Video Solution

25. A simple pendulum executing SHM with a period of 6 s between
two extreme positions B and C about a point O. if the length of the

arc BC is 10 cm, how long will the pendulum take the move from


https://dl.doubtnut.com/l/_IXeLvRpJut3n
https://dl.doubtnut.com/l/_hfiDQUWJukE7

position C to a position D towards O exactly midway between C and

0?

A.05s

B.1s

C.15s

D.3s

Answer: B

o Watch Video Solution

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

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

B.Tm

C.—
36


https://dl.doubtnut.com/l/_hfiDQUWJukE7
https://dl.doubtnut.com/l/_jmogK7MzWqgq

D.36 m

Answer: A

o Watch Video Solution

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

A.05m

B.1Tm

C.15m

D.2m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_jmogK7MzWqgq
https://dl.doubtnut.com/l/_NlK8QLiE9S4a

28. 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

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

1
AT x —
m

B.Toc\/ﬁ

1
CT x —
VA
1
D.T x —
p
Answer: C

° Watch Video Solution

29. A sphere fo mass m makes SHM in a hemispherical bowl ABC and it
moves from A to C and back to A via ABC, so that PB = h. If acceleration

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


https://dl.doubtnut.com/l/_J3Zk5qbbxjSl
https://dl.doubtnut.com/l/_9AywPemUkI7g

Bis

Answer: C

o Watch Video Solution

Damped Simple Harmonic Motion


https://dl.doubtnut.com/l/_9AywPemUkI7g

. _— g — =
1. A particle oscillating under aforce ¥ = — kax —bwv isa(kandb
are constants)
A. simple harmonic oscillator
B. linear oscillator
C. damped osillator

D. forced oscillator

Answer: C

o Watch Video Solution

2. Which of the following displacement-time graphs represent

damped harmonic oscillation?


https://dl.doubtnut.com/l/_6DdqmLrsHHY8
https://dl.doubtnut.com/l/_9AMujd53IA0b

Answer: C

o Watch Video Solution

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

harmonic oscillator?

t
!{\[\/\/\/\ .
K

A.


https://dl.doubtnut.com/l/_9AMujd53IA0b
https://dl.doubtnut.com/l/_1HgnREHGwNlD

Answer: C

o Watch Video Solution

4. A block of mass 200 g executing SHM under the influence of a

spring of spring constant k = 90Nm !

and a damping constant
b = 40gs 1. The time elapsed for its amplitude to drop to half of its

initial value is (Given,In (1/2) = — 0.693)


https://dl.doubtnut.com/l/_1HgnREHGwNlD
https://dl.doubtnut.com/l/_uZ6OpgEuLpTS

A.7s

B.9s

C.4s

D.11s

Answer: A

° Watch Video Solution

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

energy to drop half of its initial value is

A.25s

B.35s

C.45s

D.75s


https://dl.doubtnut.com/l/_uZ6OpgEuLpTS
https://dl.doubtnut.com/l/_qBZ5V3EwBOnT

Answer: B

o View Text Solution

Forced Oscillation And Resonance

1. In case of force oscillations of a body

A. driving force is constant throughout.
B. driving force is to be applied only momentarily
C.driving force has to be periodic and continuous

D. driving force is not required.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_qBZ5V3EwBOnT
https://dl.doubtnut.com/l/_Ok87UnIbtbFX

2.Resonance is an example of

A. forced oscillation

B. damped oscillation

C. free oscillation

D. none of these

Answer: A

o Watch Video Solution

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

sharp when the

A. restroring force is small

B. damping force is small

C. quality factor is small


https://dl.doubtnut.com/l/_PI6gKWKW9ASV
https://dl.doubtnut.com/l/_nTuevzM57ltV

D. applied periodic force is small.

Answer: B

o Watch Video Solution

4. At resonance, the amplitude of forced oscillations is

A. minimum

B. maximum

C.zero

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_nTuevzM57ltV
https://dl.doubtnut.com/l/_lMIYIStw7WgA

5. Which of the following statements is correct?

A. Every periodic motion is simple harmonic motion.

B.In simple harmonic motion the period is proportional to the
square of the amplitude of oscillation.

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

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

damping.

Answer: C

o Watch Video Solution

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

and has a natural angular frequency wy. An external force R(t)


https://dl.doubtnut.com/l/_cfqQJFC4RS3V
https://dl.doubtnut.com/l/_39IceS9w8EEa

proportional to cos wt(w # wy) is applied to the oscillator. The time

displacement of the oscillator will be proportional to.

Answer: B

o Watch Video Solution

Ncert Exemplar

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

— 3cos( = — 2wt
Yy = cos(z— w).

The motion of the particle is


https://dl.doubtnut.com/l/_39IceS9w8EEa
https://dl.doubtnut.com/l/_cWvd6ZsDrGO1

2
A. simple harmonic with period —
w
. L . ™
B. simple harmonic with period —
w
C. periodic but not simplee harmonic

D. non-periodic.

Answer: B

° Watch Video Solution

2. The displacement of a particle is represented by the equation
y = sin® wt. The motion is

A. non-periodic

B. periodic but not simple harmonic

C. simple harmonic with period 27 /w

D. simple harmonic with period 7 /w


https://dl.doubtnut.com/l/_cWvd6ZsDrGO1
https://dl.doubtnut.com/l/_lwNx0Pe7uPDi

Answer: B

° Watch Video Solution

3. The ralation between acceleration and displacement of four
particles are given below

which one of the particles is executing simple harmonic motion?

Aa, = + 2z
B.a, = + 2x>
Ca, = — 222
D.a, = — 2z
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_lwNx0Pe7uPDi
https://dl.doubtnut.com/l/_vQ9MpIZenc0m

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

A. periodic but not simple harmonic.

B. non-periodic

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

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

density of the liquid.

Answer: C

o Watch Video Solution

5. A particle is acted simultaneously by mutually perpendicular simple
harmonic motions x=a coswt and y = asinwt. The trajectory of

motion of the particle will be


https://dl.doubtnut.com/l/_gBL8eyyt8gYu
https://dl.doubtnut.com/l/_oLVfB41twcZm

A. an ellipse

B. a parabola

C.acircle

D. a straight line.

Answer: C

° Watch Video Solution

6. The displacement of a particle varies with time according to the
relation y = asinwt + b cos wt.

A. The motion is oscillatory but not SHM.

B. The motion is SHM with amplitude a + b.

C. The motion is SHM with amplitude a® + b

D. The motion is SHM with amplitude 1/a? + b°.


https://dl.doubtnut.com/l/_oLVfB41twcZm
https://dl.doubtnut.com/l/_nHi4PKkRXVSO

Answer: D

° Watch Video Solution

7. Figure shows the circular motion of a particle. The radius of the
circle, the period, same of revolution and the initial position are
indicated on the figure. The simple harmonic motion of the x-

projection of the radius vector the rotating particle P is



https://dl.doubtnut.com/l/_nHi4PKkRXVSO
https://dl.doubtnut.com/l/_rQDSrJRW9MPU

A z(t) = Bsin<2—”t>
30
T
B.xz(t) = Bcos(1—5t)
C.z(t) = Bsin<lt + z)
15 2
D.z(t) = Bcos(lt + 1)
15 2

Answer: A

° Watch Video Solution

8. The equation of motion of a particle is z = acos(at)®. The motion
is

A. periodic but not oscillatory

B. periodic and oscillatory

C. oscillatory but not periodic

D. Neither periodic nor oscillatory.


https://dl.doubtnut.com/l/_rQDSrJRW9MPU
https://dl.doubtnut.com/l/_AdLDc77bTXxh

Answer: C

o Watch Video Solution

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

maximum acceleration of 60 cm s~ !. The period of oscillation is

A.Ts

C.27s

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_AdLDc77bTXxh
https://dl.doubtnut.com/l/_nDjeN8wiNFCG

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

10.

the oscillation frequencies are v; and wvs. If the same mass is
attached to the two springs as shown in figure, the oscillation

frequency would be

A . v1 + V2
B.,/v%ﬁ—vg
(Grw)
Cl—+ —
U1 V9

2 2
D. V] — U,

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2BCZmOkvjeEb

Assertion And Reason

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

not oscillatory.

Reason: Oscillatory motion is necessarily periodic but periodic motion

is not necessarily oscillatory.

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_8TeCHrgZPKt0
https://dl.doubtnut.com/l/_WCMa7qj9NTVh

2. Assertion: A combination of two simple harmonic motions with a
arbitrary amplitudes and phases is not necessarily periodic.
Reason: A periodic motion can always be expressed as a sum of
infinite number of harmonic motions with appropriate amplitudes.
A. If both assertion and reson are true and reason is the correct
explanation of assertion
B.If both assertion and reason are true but reason is not the
correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_WCMa7qj9NTVh

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

all angular displacement.

Reason: Motion of simple pendulum is independent of the angular

displacement.

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_pqlEcDT1HfbC

4. Assertion: Simple harmonic motion is the projection of uniform
circular motion on the diameter of the circle in which the latter
motion occurs.
Reason: Simple harmonic motion is a uniform motion.
A. If both assertion and reson are true and reason is the correct
explanation of assertion
B.If both assertion and reason are true but reason is not the
correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

° Watch Video Solution



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

5. Assertion: The graph of total energy of a particle in SHM with
respect to position is a straight line with zero slope.
Reason: Total energy of particle in SHM remains constant throughout
its motion.
A. If both assertion and reson are true and reason is the correct
explanation of assertion
B.If both assertion and reason are true but reason is not the
correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Y4btGw7a0vre

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

doubled, its total energy becomes double.

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

vibration of the harmonic oscillator.

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_UgQbPTE7Yxwj

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

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

harmonic.

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

o Watch Video Solution

8. Assertion: A block of small mass m attached to a stiff spring will

have large oscillation frequency.


https://dl.doubtnut.com/l/_avP6gxVSpjv7
https://dl.doubtnut.com/l/_MAoyHZkdf83g

Reason: Stiff springs have high value of spring constant.

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

o Watch Video Solution

9. Assertion: In damped oscillation, the energy of the system is
dissipated continuously.
Reason: For small damping, the oscillations remain approximately

periodic.


https://dl.doubtnut.com/l/_MAoyHZkdf83g
https://dl.doubtnut.com/l/_B2hDbK5UzUg8

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

° Watch Video Solution

10. Assertion: In forced oscillations, th steady state motion of the
particle is simpl harmonic.
Reason: The frequency of particle after the free oscillations die out, is

the natural frequency of the particle.


https://dl.doubtnut.com/l/_B2hDbK5UzUg8
https://dl.doubtnut.com/l/_OwZxvUD4C1zE

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

o Watch Video Solution

11. Assertion: An earthquake will not cause uniform damage to all
building in an affected area, even if they are built with the same
strength and materials.

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

seismic wave is likely to be damaged less.


https://dl.doubtnut.com/l/_OwZxvUD4C1zE
https://dl.doubtnut.com/l/_HPKHBMijfFEa

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

° Watch Video Solution

12. Assertion: A child in a garden swing periodically presses his feet
against the ground to maintain the oscillations.
Reason: All free oscillations eventually die out because of the ever

present damping force.


https://dl.doubtnut.com/l/_HPKHBMijfFEa
https://dl.doubtnut.com/l/_RVGpwbXoj3Nn

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

o Watch Video Solution

13. Assertion: The skill in swinging to greater heights lies in the
synchronisation of the rhythm of pushing against the ground with
the natural frequency of the swing.

Reason: The phenomenon behind this is resonance.


https://dl.doubtnut.com/l/_RVGpwbXoj3Nn
https://dl.doubtnut.com/l/_wB7MbldgEf8g

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: A

° Watch Video Solution

14. Assertion: In the ideal case of zero damping, the amplitude of
simpl harmonic motion at resonance is is infinite.
Reason: All real sysmtems have some damping.

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

explanation of assertion


https://dl.doubtnut.com/l/_wB7MbldgEf8g
https://dl.doubtnut.com/l/_p6SsgySSffjJ

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

correct explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

° Watch Video Solution

15. Assertion : The amplitude of oscillation can never be infinite.

Reason : The energy of oscillator is continuously dissipated.

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

explanation of assertion

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

correct explanation of assertion.

C. If assertion is true but reason is false.


https://dl.doubtnut.com/l/_p6SsgySSffjJ
https://dl.doubtnut.com/l/_qQx8HJ2YzAY4

D. If both assertion and reason are false.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_qQx8HJ2YzAY4

