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OSCILLATIONS

EXAMPLE 1

1. Categorize the motion as periodic or oscillatory motion
() Motion of planets around the sun.
(i) A weighted test tube floating in a liquid pressed down and released

(ii) Motion of hands of a clock.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_06GbOBeRVWUD

2. A nurse in a hospital , noted for a patient that heart was beating 75

times a minutes. Find its frequency and time period.

° Watch Video Solution

3. Which of the following functions of time represented (a) periodic and
(b) non-periodic motion ? Given the period for each case of periodic

motion (w is any positive constant(i)sin wt — cos wt(#)log(2w)

° Watch Video Solution

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

(1) sinwt = cos wt

(2) sin? wt

° Watch Video Solution



https://dl.doubtnut.com/l/_ktCHENzZGNnw
https://dl.doubtnut.com/l/_nsWq2EgphHKm
https://dl.doubtnut.com/l/_tK3WaTpvAVwk

5. Categories the following function of time 3sin<2wt — %) as

(@) SHM , (b) Periodic but not SHM. Also give the period.

° Watch Video Solution

Y .
A P(t=0)

6. (a) Kb\
Figure depicts two circular motions. The radius of the circle, the period of
revolution, the initial position and the sense of revolution are indicated

on the figure. Obtain the SHMs of the x-projection of the radius vector of

the rotating particle P in each case.

o Watch Video Solution



https://dl.doubtnut.com/l/_1IJMUzkDH4wZ
https://dl.doubtnut.com/l/_GKwtKrac1cDU

7.1n the figure, dots and arrows show the position and the velocity of a
paritcle executing SHM. What are the phases at the five indicated instants
when the position at time t is given by

r = Asin(wt + @)

P .ﬁ_.—._..._..._._._.,,-,’_

o Watch Video Solution

8. Plot the corresponding reference circle for given SHM, indicate the
initial (¢ = 0) position of the paritcle, the radius of the circle , and the
angular speed of the rotating paritcle. Consider anticlockwise direction
for rotation. ¢ = — 3sin<2t + %) (Express in the form , z = Acos (

N

omega t + phi))

o Watch Video Solution



https://dl.doubtnut.com/l/_M9gXOyp2iUEC
https://dl.doubtnut.com/l/_mmSv2zVjguYM

A
9. Find the time taken by the paritcle in going from z =0 to z = >

where A is the amplitude.

o Watch Video Solution

10. A particle executes SHM with a time period of 2s and amplitude 10 cm .
Find its (i) Displacement (ii) Velocity (iii) Acceleration after 1/6 s, Starting

from mean position.

o Watch Video Solution

11. A particle of mass 2 kg executing SHM has amplitude 10 cm and time
period is 1s.Find (i) the angular frequency (ii) the maximum speed (ii) the
maximum acceleration (iv) the maximum restoring force (v) the speed
when the displacement from the mean position is 8 cm (vi) the speed
after 1—12 s the particle was at the extreme position (vii) the time taken by

the particle to go directly from its mean position to half the amplitude


https://dl.doubtnut.com/l/_mmSv2zVjguYM
https://dl.doubtnut.com/l/_oNLvmgzd6BMx
https://dl.doubtnut.com/l/_flyQE1nmmLVg
https://dl.doubtnut.com/l/_9lBiNZPvq4b4

(viii) the time taken by the particle to go directly from its exterme

position to half the amplitude.

o Watch Video Solution

12. The speed of a particle executing SHM with amplitude of displacement
5 cm is 3cm /s at a distance 2.5 cm from mean position. What will be its

speed at a distance 2.5,/3 from mean position?

o Watch Video Solution

13. Two identical springs of spring constant k are attached to a block of
mass m and to fixed supports as shown in Fig. 14.14. Show that when the

mass is displaced from its equilibrium position on either side, it executes


https://dl.doubtnut.com/l/_9lBiNZPvq4b4
https://dl.doubtnut.com/l/_upaTZNwQQ1fR
https://dl.doubtnut.com/l/_79J18Hkr0JYd

a simple harmonic motion. Find the period of oscillations.

I
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o Watch Video Solution

14. Howdoes the huge ball (5.4 X 105kg) hanging on the 22™ floor of
one of the world's tallest building ( chapter opening question mentioned

in the introduction) counter the sway of the building?

o Watch Video Solution

15. A block whose mass is 2 kg is fastened on a spring whose spring
constant is 100 Nm ! . It is pulled to a distance of 01 m from over a
frictionless surface and is released at t=0. Calculate the kinetic eneryg of

the block when it is 0.05 m away from its mean position.



https://dl.doubtnut.com/l/_79J18Hkr0JYd
https://dl.doubtnut.com/l/_HFnjQLoqUbNi
https://dl.doubtnut.com/l/_j1mY6erOOTAw

| Y Watch Video Solution J

16. A particle executes SHM with amplitude A and time period T. When the
displacement from the equilibrium position is half the amplitude , what

fractions of the total energy are kinetic and potential energy?

o Watch Video Solution

17. A particle of mass 0.2 kg is excuting SHM of amplitude 0.2 m. When it
passes through the mean position its kinetic energy is 64 X 10737 .
Obtain the equation of motion of this particle if the initial phase of

oscillation is 7 / 4.

o Watch Video Solution

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

its equilibrium position by 10.0 cm and released. Calculate


https://dl.doubtnut.com/l/_j1mY6erOOTAw
https://dl.doubtnut.com/l/_NpkDSPUXUKBb
https://dl.doubtnut.com/l/_3hitfOzJxstU
https://dl.doubtnut.com/l/_hW00BagGjqsl

(a) the period of oscillation,
(b) the maximum speed and

(c) maximum acceleration of the collar.

° Watch Video Solution

19. What is the length of a simple pendulum, which ticks seconds ?

° Watch Video Solution

20. If the length of a simple pendulum is increased by 2%, then the time

period

° Watch Video Solution

21. For the damped oscillator shown in Figure, the mass m of the block is
400 g, k = 45Nm ! and the damping constant b is 80gs ~!. Calculate .

(a) The period of osciallation ,


https://dl.doubtnut.com/l/_hW00BagGjqsl
https://dl.doubtnut.com/l/_sayX4ySSOkLj
https://dl.doubtnut.com/l/_ucTqCXwsVV9y
https://dl.doubtnut.com/l/_YuVyYy1FZfqI

(b) Time taken for its amplitude of vibrations to drop to half of its initial
value and
(c ) The time taken for its mechanical energy to drop to half its initial

value.

° Watch Video Solution

22. The following figure depicts two circular motions. The radius of the
circle, the period of revolutin the initial position and the sense of
revolution are indicated on the figure. Obtain the simple harmoic motion

of the x-projection of the radius vector of the rotating particle P in each

case.
y
P (t=0)
;\ﬂ%
7=4s y%x

o Watch Video Solution



https://dl.doubtnut.com/l/_YuVyYy1FZfqI
https://dl.doubtnut.com/l/_MITS0SmG1mUg
https://dl.doubtnut.com/l/_iRd2xvQd3hyQ

23. A block of mass M attached to the free end of a spring of force

constant k is nounted on a smooth horizontal table as shown in figure.

The block executes SHM with amplitude A and frequency f . If an object of
mass m is put on it, when the block is passing through its equilibium

position and the two move together ;then what is the new amplitude and

frequency of vibration?

o Watch Video Solution

Try Yourself

1. Categorize the motion as periodic or oscillatory motion

(i) Motion of Halley 's comet around the sun

(ii) Motion osf the penedulum of a wall clock


https://dl.doubtnut.com/l/_iRd2xvQd3hyQ
https://dl.doubtnut.com/l/_FeBBVnvOblZc

(iii) Motion of liquid n a U-tube when liquid is once compresed in one
limb and then left to itself
Hint : In oscallatory motion, there is to and fro motion about some mean

position.

o Watch Video Solution

2.1Is circular motion an exampleos oscillatory motion ?
Hint : Think - is there to and fro motion about some mean position which

is the basic concept for oscillatory motion ?

o Watch Video Solution



https://dl.doubtnut.com/l/_FeBBVnvOblZc
https://dl.doubtnut.com/l/_t3cV2xTNRHl4

3. From the given graph , find time period and frequency for A and B.

.y

Hint : Find the time after which the motion is repeated . This gives time

1

iod T.F = —
perio requency v 70

° Watch Video Solution

4. The beat frequency of heart of a person is 1.35 H z. How many times,
does it beat in a minute ? What is the time period ?
Hint : Number of oscillations in 1s = 1.35

1
Find number of oscillations in 60s ,and T = —
v

° Watch Video Solution



https://dl.doubtnut.com/l/_PlwQodxdShXR
https://dl.doubtnut.com/l/_hnQ6qlXX5zT9
https://dl.doubtnut.com/l/_7Z43TvvJcVnE

5. Does cos wt + sin 2wt + cos 4wt represent periodic motion ? If yes,
then find the period(w is any positive constant) .

Hint : ( Each term represents a periodic function with different angular
freuency . Find the smallest interval of time after which the sum of three

terms repeats ) .

o Watch Video Solution

6. Does e*! represent periodic motion ? Ifyes, then find the period (w is
any positive constant )

Hint : (Think, Does it repeat itself)

o Watch Video Solution

7. Categorise the following function of time : cos? wt as
(a) S.H.M.
(b) Periodic but not S.H.M. Also , give the period

1 1
Hint : cos? wt = 5 + 5¢os 2wt



https://dl.doubtnut.com/l/_7Z43TvvJcVnE
https://dl.doubtnut.com/l/_eW3MEvEdxrhz
https://dl.doubtnut.com/l/_j5Rai97lNoXH

| o Watch Video Solution

8. Categorise the following function of time : cos® wt as
(a) S.H.M.
(b) Periodic but not S.H.M. Also find the period.

1
Hint : cos® wt = Z(3coswt — cos 3wt)

° Watch Video Solution

9. Categorise the following function of time : sinwt + sin bwt as

(a) S.H.M.

(b) Periodic but no S.H.M. Also give the period.

Hint : Find the smallest interval of time after which the sum of 2 terms

repeats

° Watch Video Solution



https://dl.doubtnut.com/l/_j5Rai97lNoXH
https://dl.doubtnut.com/l/_TLdPYGzIG9IQ
https://dl.doubtnut.com/l/_sZ2GdyuZaW6v

10. Categorise the following function of time et as

(a) S.H.M.
(b) Periodic but not S.H.M. Also , give period if it is periodic motion.

Hint : Doest it repeat itself ?

o Watch Video Solution

11. Obtain the equation of S.H.M. of a particle whose amplitude is 0.02,and
71'

whose frequency is 25 Hz. The initial phase is 1

Hint : x = Asin(wt + ¢t)

w = 2mv

o Watch Video Solution

12. The shortest distance travelled by a particle executing S.H.M. from

1
mean position in 4 seconds is eual to — times its amplitude. Find the

time period.


https://dl.doubtnut.com/l/_B12Xy66mRVF7
https://dl.doubtnut.com/l/_elKjIwSWUG2Y
https://dl.doubtnut.com/l/_vznMn6vs0Qws

1

—, T =7
V2
21
T

Hint :t = 4s,z =
x = Asinwt, w =

Solve to get T.

° Watch Video Solution

13. A harmonic osciallation is represented by z = 0.25 cos(6000¢ + 0.85)
,where x and t are in mm and second respectively . Deduce (i) amplitude ,
(ii) frequency (iii) angular frequency

Hint : Compare with z = Acos(wt + ¢) a is amplitude frequency ,

v = i, w = 6000rads '
2

° Watch Video Solution

14. For Question z = 0.25 cos(6000¢ + 0.85) ,find (i) period and (ii) initial

phase

° Watch Video Solution



https://dl.doubtnut.com/l/_vznMn6vs0Qws
https://dl.doubtnut.com/l/_qVQ85lU4USDO
https://dl.doubtnut.com/l/_OnjPzbXPfver
https://dl.doubtnut.com/l/_HTiRfHGzbdkg

15. Plot the corresponding reference circle for given SHM
s
xr = 2cos<§ - t) Indicate the initial (¢ — 0) position of the particle ,
the radius of the circle and the angular speed of the rotating particle .
Consider anticlockwise direction for rotation.
. ™ s
Hint : z = 2cos(§ - t) = 2c0s(t - E) as cos( —6) = cosf

Compare with x = A cos(wt + ¢)

o Watch Video Solution

16. The corresponding reference circle for a given SHM has been shown in

I

the figure. Given ¢ = 1

. Write the corresponding equation of SHM.

Consider anticlockwise direction for rotation.


https://dl.doubtnut.com/l/_HTiRfHGzbdkg
https://dl.doubtnut.com/l/_jH570WCAJjmO

R B TR

> /

Hint : x = 2cos (27rt + %)

5 3 - T
COS T-ﬁ-(?‘l’ +Z)

o Watch Video Solution

17. Find the time taken by the particle in going from x = (A)/2)toxz = A
Hint :T'imetaken — goomx=0 — x =A Time taken to go from x=0 — x=

(A)/(2)Requiredtime=t (1) -t _(2)

o Watch Video Solution



https://dl.doubtnut.com/l/_jH570WCAJjmO
https://dl.doubtnut.com/l/_jeU9yzjWERsF

18. A particle startsits SHM at ¢ = 0 . At a particular instant on its way to
iy A : :

extreme position , x = 5 Find the time taken by the particle to come

back to this point after passing through the extreme position.

Hint :{; = time takento gofromz =0toz = —

2
to = time taken to go to extreme position and come back to mean
i T
osition = —
P 2

N T
Required time = 3" t

o Watch Video Solution

19. A particle executes SHM on a straight line path. The amplitude of
oscialltion is 3 cm. Magnitude of its acceleration is eqal to that of its
velocity when its displacement from the mean position is 1 cm. Find the
time period of S.H.M.

Hint : A = 3cm

Whenz = lem , magnitude of velocity = magnitude of acceleration

i.e.,w(A2 — :L*2) (%) = W’z


https://dl.doubtnut.com/l/_CxrC0GfvNwzQ
https://dl.doubtnut.com/l/_pJ8zM6v4jg8d

Find w

T = (27m)(w)

o Watch Video Solution

20. For Question , find maximum velocity and maximum acceleration
Hint : Maximum velocity = Aw

Maximum acceleration = Aw?

A particle executes SHM on a straight line path. The amplitude of
oscillation is 3cm . magnitude of its acceleration is equal to that of its

velocity when its displacement from the mean position is 1cm.

o Watch Video Solution

21. The acceleration of a particle performing SHM is12cm /s® at a
distance of 3 cm from the mean position . Calculate its time - period .
2

Hint :a = Wz

a=12em/s*, = 3cm


https://dl.doubtnut.com/l/_pJ8zM6v4jg8d
https://dl.doubtnut.com/l/_P9qIasDimHYa
https://dl.doubtnut.com/l/_9jLwbT2EKPFk

Find w

s
T==
w

o Watch Video Solution

22. A particle executes simple harmonic motion about * = 0 along x-axis.
The position of the particle at an instant is given by z = (5¢m)sint.

Find the average velocity and average acceleration for a time interval

0 — 0.5s.
. . L9 — X1
Hint : Average velocity = ———
to — 1
7 = 5sin0
xoy = bsin(m x 0.5)
to —t, =05
. U2 — U1
Average acceleration = ———
to — 11
dx
v = — = dmcos i
dt
57 cos(m x 0.5) — 5w cos 0
= Qgqy =

0.5

° Watch Video Solution



https://dl.doubtnut.com/l/_9jLwbT2EKPFk
https://dl.doubtnut.com/l/_IgSQKVbTHD9j
https://dl.doubtnut.com/l/_KX1TpequE37L

23. If maximum speed and acceleration of a particle executing SHM be
10cm / s and 100mem / s? respectively then find its time period.

Hint : v = Aw = 10

Apax = Aw? = 1007

Solve to get w

_

T
w

o Watch Video Solution

24. A particle of mass 2 kg is moving with SHM. Its greatest velocity is
40ms~! and its amplitude is 20m. Find the time period and the force of
attraction towards the centre when the particles is at its greates
distance.
Hint : Maximum velocity ,Aw = 40ms !, A = 20cm, find w.

2w . .
Then find T' = — Force of attractino towards centre = Restoring

w

force = mw?A

o Watch Video Solution



https://dl.doubtnut.com/l/_KX1TpequE37L
https://dl.doubtnut.com/l/_exJ4lMHCOuTm
https://dl.doubtnut.com/l/_qN8Zs3tmv4GF

25. The vertical motion of a huge piston in a machine is approximately
SHM with a frequency of 1Hz.A block of mass 20 kg is placed on the piston
. What is the maximum amplitude of the piston's SHM for the block and

the piston to remain together .

, 1 k
Hint : v = —4/—
2r ' m

Find k
For maximum displacement x ,,,, = A

For maximum restoring force , ' = — kA = — mg

mg_ mg _ g

k mw? w?

SA=

o Watch Video Solution

26. The vertical motion of a huge piston in a machine is approximately
SHM. A block of 5 kg is placed on the piston. The maximum amplitude of
the piston's SHM for the block and the piston to remains together is

0.99m. Find the frequency .

) 1 k
Hint : v = — 4/ —
2\l m

Find k

For maximum displacement £ pax = A


https://dl.doubtnut.com/l/_qN8Zs3tmv4GF
https://dl.doubtnut.com/l/_y9AY44jD3Qx4

For maximum restoring force , ' = — kA = — mg

mg . 1 k
.k = ——_PutthevaleuofKinv= —4/— tofindv.
A 2\ m

o Watch Video Solution

27. Many builidings have other types of mass dampersas antisway devices
( Refers of Example 14) some like the Johns Honacock building in
Boston,have a larger block oscillating at the end of spring and an a
lubricated track. .Suppose the block has m = 5.44 x 10°kg and is
designed to oscillate at a frequency of54/2 Hz and with amplitude
Tm = 0.40m . Find the total mechanical energy E of the spring block
system.

2

Hint : K = mw? = m(2mv)”

Lo 1, o
E=K+U:§mv -I—Ek:z:

o Watch Video Solution



https://dl.doubtnut.com/l/_y9AY44jD3Qx4
https://dl.doubtnut.com/l/_9i10RQNbSoMd

28. For Question , calculate the block's speed asit passes through the

equilibrium point ?

° Watch Video Solution

29. If force constant = 100 N/m, find the potential energy of the block at
0.05 m from the mean position

) 1,
Hint : P. E. = Ekac

° Watch Video Solution

30. For examples 15, find the total energy of the block at 0.05 m from the
mean position. Also,show that it issame as the P.E.
Hint : Total energy = KE + PE at maximum displacement , KE = 0

hence, total energy = PE

° View Text Solution



https://dl.doubtnut.com/l/_fhBjoYx32YPQ
https://dl.doubtnut.com/l/_Y75RjpmNdiAd
https://dl.doubtnut.com/l/_v6Ir7lth6vuX
https://dl.doubtnut.com/l/_QDQ2tyMD13j8

31. At what displacement the kinetic is equal to the potential energy ?

o Watch Video Solution

32. For example , at the time ¢t = 0, the particle is at its mean position,
then at which times, the particle will have potential energy 50 % of its

total energy withint = 0tot =17

1

2 2
5 kA

Do =

1
Hint : When PE is 50 % of total energy Ekx2 =

o Watch Video Solution

33.1Is it possible for a body executing linear SHM to have a velocity of 0.03
ms ™! when its displacement is 0.04 m and a velocity of 0.04ms ' , when
its displacement is0.03m ? Given amplitude and period of the oscillation
are 0.05 m and 6.284 s.

Hint :vw\/AZ——:B2

orv? = o? (A2 — :c2)

0.03* = w?(A% — 0.04%) ...(1)


https://dl.doubtnut.com/l/_QDQ2tyMD13j8
https://dl.doubtnut.com/l/_pM4ylCnI2CBR
https://dl.doubtnut.com/l/_ihsafgsc5GHg

0.04* = w? (A% — 0.03%) ....(2)
2
Solve equation (1) and(2) to find aand w. T' = % .The valuesof Aand T

should be same as given values.

° Watch Video Solution

34. Find the total energy of oscillations if mass of the body is 100g

A=Tm , w=2

° Watch Video Solution

35.A 10 kg collar is attached to a spring of spring constant 1000Nm ~! .
It slides without friction over a horizontal surface. If is displaced from its
equilibrium position by 20 cm and released . Calculate

(a) The period of oscillation (b) The maximum speed

/ k
Hint : T = 27 m,vm:szA —
m

o Watch Video Solution



https://dl.doubtnut.com/l/_ihsafgsc5GHg
https://dl.doubtnut.com/l/_CgB1Fxoe6tZu
https://dl.doubtnut.com/l/_lvItRVoMcBS3
https://dl.doubtnut.com/l/_ELJ5IvImvR7U

36. A 5kg collar is attached to a spring . It slides without friction over a
horizontal surface. It is displaced from its equilibrium position by 10 cm
and released , its maximum speed is 1ms ! Calculate

(a) Spring constant

(b) The period of oscillation

(c ) Maximum acceleration of the collar

Hint :m = 5kg, A = 0.1m, k= ?,T = ?ora = ?,v,, = lms !

vm = Aw = A ﬁ
\/m

Find k,

o Watch Video Solution

37. What will be the time period of a pendulum which beats seconds (
i.e,it passes through the mean position after every one second ) it its

length is doubled ?

Hint : T = 271" / £ = 2..()
g


https://dl.doubtnut.com/l/_ELJ5IvImvR7U
https://dl.doubtnut.com/l/_t4M3K15DSinU

Fin T'" using equation (i)

o Watch Video Solution

38. The acceleration due to gravity on the surface of earth is 9.8ms 2
.Time period of a simple pendulum on earth and moon are 3.5 second and

8.4 second respectively. Find the acceleration due to gravity on the moon

Hint : T, = 27 £Tm = 27 L
Ge 9m

T?  9m

T% Ge
T2

gm = —5 Ge
T2

° Watch Video Solution

39. A simple pendulum with a metallic bob has a time period T.The bob is

now immersed in a non-viscous liquid and oscillated . If the density of the



https://dl.doubtnut.com/l/_t4M3K15DSinU
https://dl.doubtnut.com/l/_kYwAFsbfaLUq
https://dl.doubtnut.com/l/_i7M8X7mosQlH

1
liuid is 1 that of metal , what will be the time period of the same
pendulum?
Hint : If the solid bob of the pendulum has relative densty D and has

been submerged in a non-viscous liquid of relative density p then

effective acceleration due to gravityg’ = g — g wheren = —
n P

o Watch Video Solution

40. Calculate the time period of a simple pendulum whose length is equal
to radius of earth.

Hint : L = Re = 6.4 x 10°m, g = 9.8ms 2

1 Re
T —271"/2—9

o Watch Video Solution

41.In dampled oscillation , the amplitude of oscillation is reduced to half
of its initial value of 5 cm at the end of 25 osciallations. What will be its

amplitude when the oscillator completes 50 oscillations ?


https://dl.doubtnut.com/l/_i7M8X7mosQlH
https://dl.doubtnut.com/l/_yTa0vQM5D4BV
https://dl.doubtnut.com/l/_b0PWebAGUjYo

— bt
Hint : A = Agen ,let T be the time period of oxcillation

Ao o
Case -l : 5 = Age 07 m

or — =e¢e “m . .(i)
2
T
Case 1A = Age 2*%0m
T \ 2
Ao(e_%%)

Use euation (i) to find a .

° Watch Video Solution

42, For the damped oscillator shown in previous figure, k = 180Nm ~!
and the damping constant b is 40gs ~! .Period of oscillation is given as

0.3 s, find the mass of the block . (Assume b is much less than \/km).

/m
Hint : T =27, | —
in ™

o Watch Video Solution



https://dl.doubtnut.com/l/_b0PWebAGUjYo
https://dl.doubtnut.com/l/_mqpMrsjKL7mg

43.Find the time period of osciallation in the shown arrangement.

. . -
. : I l, %
- -'r.'; p
=

28

° Watch Video Solution



https://dl.doubtnut.com/l/_EwQ4TNbJHdRk

44, Find time period of liquid column of length | in the shown tube.

o Watch Video Solution

45. Categorize the motion as periodic or oscillatory motion

(i) Motion of Halley 's comet around the sun

(ii) Motion osf the penedulum of a wall clock

(iii) Motion of liquid n a U-tube when liquid is once compresed in one
limb and then left to itself

Hint : In oscallatory motion, there is to and fro motion about some mean

position.

o Watch Video Solution



https://dl.doubtnut.com/l/_3voYuk7Q5ZEC
https://dl.doubtnut.com/l/_ldnePL6PvqYH

46. Is circular motion an exampleos oscillatory motion ?
Hint : Think - is there to and fro motion about some mean position which

is the basic concept for oscillatory motion ?

° Watch Video Solution

47. From the given graph , find time period and frequency for A and B.

W
#

o Watch Video Solution

48. The beat frequency of heart of a person is 1.35 H z. How many times,

does it beat in a minute ? What is the time period ?


https://dl.doubtnut.com/l/_ldnePL6PvqYH
https://dl.doubtnut.com/l/_10Yrn3dgv4hf
https://dl.doubtnut.com/l/_IXQUDFFnB9Iq
https://dl.doubtnut.com/l/_bvoezl4g32JI

Hint : Number of oscillations in 1s = 1.35

Find number of oscillations in 60s ,and T = —
v

° Watch Video Solution

49. Does cos wt + sin 2wt + cos 4wt represent periodic motion ? If yes,
then find the period(w is any positive constant) .

Hint : ( Each term represents a periodic function with different angular
freuency . Find the smallest interval of time after which the sum of three

terms repeats ) .

° Watch Video Solution

50. Does e represent periodic motion ? Ifyes, then find the period (w is
any positive constant )

Hint : (Think, Does it repeat itself)

° Watch Video Solution



https://dl.doubtnut.com/l/_bvoezl4g32JI
https://dl.doubtnut.com/l/_UZtiX3azQLhJ
https://dl.doubtnut.com/l/_QIQs0k138oeV
https://dl.doubtnut.com/l/_cwc5wmKAA7X5

51. Categorise the following function of time : cos® wt as
(a) S.H.M.
(b) Periodic but not S.H.M. Also , give the period

1 1
Hint : cos® wt = 3 + Ecos 2wt

° Watch Video Solution

52. Categorise the following function of time : cos® wt as
(a) S.H.M.
(b) Periodic but not S.H.M. Also find the period.

1
Hint : cos® wt = Z(Bcoswt — cos 3wt)

° Watch Video Solution

53. Categorise the following function oftime : sinwt + cos wt as
(a) Simple harmonic motion

(b) Periodic but not simple harmonic. Also, give the period.

° Watch Video Solution



https://dl.doubtnut.com/l/_cwc5wmKAA7X5
https://dl.doubtnut.com/l/_RlivhzEMu7sy
https://dl.doubtnut.com/l/_60EZnRISLQze

54. Categorise the following function of time et as

(@) S.H.M.
(b) Periodic but not S.H.M. Also , give period if it is periodic motion.

Hint : Doest it repeat itself ?

o Watch Video Solution

55. Obtain the equation of SH.M. of a particle whose amplitude is

™
0.02,and whose frequency is 25 Hz. The initial phase is 1
Hint : x = Asin(wt + ¢t)

w = 2mv

o Watch Video Solution

56. The shortest distance travelled by a particle executing S.H.M. from

1
mean position in 4 seconds is eual to 7 times its amplitude. Find the
2

time period.


https://dl.doubtnut.com/l/_60EZnRISLQze
https://dl.doubtnut.com/l/_ihks02zuRiFI
https://dl.doubtnut.com/l/_chBnXDUYKaUt
https://dl.doubtnut.com/l/_fMctyeX8Zx1O

1

—, T =7
V2
21
T

Hint :t = 4s,z =
x = Asinwt, w =

Solve to get T.

° Watch Video Solution

57. A harmonic osciallation is represented by z = 0.25 cos(6000¢ + 0.85)
,where x and t are in mm and second respectively . Deduce (i) amplitude ,
(ii) frequency (iii) angular frequency

Hint : Compare with z = Acos(wt + ¢) a is amplitude frequency ,

v = i, w = 6000rads !
2

° Watch Video Solution

58. For Question z = A cos(wt + ¢) ,find (i) period and (ii) initial phase

° Watch Video Solution



https://dl.doubtnut.com/l/_fMctyeX8Zx1O
https://dl.doubtnut.com/l/_2KZ5kHWYD8Di
https://dl.doubtnut.com/l/_BGqTFOOVFhE3

59. Plot the corresponding reference circle for given SHM
™
xr = 2cos<§ — t) Indicate the initial (¢ — 0) position of the particle ,
the radius of the circle and the angular speed of the rotating particle .
Consider anticlockwise direction for rotation.
. T ™
Hint : z = 2cos(§ - t) = 2cos<t - g) as cos( —6) = cosf

Compare with z = A cos(wt + ¢)

o Watch Video Solution

60. The corresponding reference circle for a given SHM has been shown in
) T . . .
the figure. Given ™ = ik Write the corresponding equation of SHM.

Consider anticlockwise direction for rotation.

DR T !

>/



https://dl.doubtnut.com/l/_MwFhJ92kadlx
https://dl.doubtnut.com/l/_x1kFjO2tCLAz

4
2 37r+(2 t+7r)
COS 7 vis Z

o Watch Video Solution

Hint : 2 = 2cos (27rt + 7_7r>

61. Find the time taken by the particle in going from x = (A)/2) toxz = A
Hint :Ttmetaken — goomx=0 — x =A Time taken to go from x=0 — x=

(A)/(2)Requiredtime=t (1) -t _(2)

o Watch Video Solution

62. A particle startsits SHM at ¢ = 0. At a particular instant on its way to
iy A : :

extreme position , x = 5 Find the time taken by the particle to come

back to this point after passing through the extreme position.

Hint :¢; = time taken to go fromz = Otox = 5

to = time taken to go to extreme position and come back to mean

osition = T
P 2

o T
Required time = 5~ t

[ - 1


https://dl.doubtnut.com/l/_x1kFjO2tCLAz
https://dl.doubtnut.com/l/_bMllnTJ0hEEy
https://dl.doubtnut.com/l/_riu0EBybm21F

| @ Watch Video Solution J

63. A particle executes SHM on a straight line path. The amplitude of
oscialltion is 3 cm. Magnitude of its acceleration is eqal to that of its
velocity when its displacement from the mean position is 1 cm. Find the
time period of S.H.M.

Hint : A = 3cm

Whenx = lem , magnitude of velocity = magnitude of acceleration

i.e w(A2 — :c2) l = W’z

e, 5

Find w

T = (2r)(w)

o Watch Video Solution

64. For Question , find maximum velocity and maximum acceleration
Hint : Maximum velocity = Aw

Maximum acceleration = Aw?


https://dl.doubtnut.com/l/_riu0EBybm21F
https://dl.doubtnut.com/l/_05rKfjTdA3iB
https://dl.doubtnut.com/l/_l5143HbfhMhO

A particle executes SHM on a straight line path. The amplitude of
oscillation is 3cm . magnitude of its acceleration is equal to that of its

velocity when its displacement from the mean position is 1cm.

o Watch Video Solution

65. The acceleration of a particle performing SHM is12cm /s® at a
distance of 3 cm from the mean position . Calculate its time - period .

. . o 2
Hint :a = w'z

a=12em/s*, = 3cm

Find w
T
T = —
w

o Watch Video Solution

66. A particle executes simple harmonic motion about * = 0 along x-axis.
The position of the particle at an instant is given by z = (5¢m)sint.

Find the average velocity and average acceleration for a time interval

0 — 0.5s.


https://dl.doubtnut.com/l/_l5143HbfhMhO
https://dl.doubtnut.com/l/_oVW5LWdzw4eX
https://dl.doubtnut.com/l/_pM9RGEKHdSSn

. . L2 — I1
Hint : Average velocity = ————

to — 1
x1 = 5sin0
xo = bsin(m x 0.5)
ty —t; = 0.5
. V2 — U1
Average acceleration = ——
to — 11
dzx
v = — = bmwcos 7t
dt
5m cos(m x 0.5) — 5w cos O
= Qgy =

0.5

° Watch Video Solution

67. If maximum speed and acceleration of a particle executing SHM be
10cm / s and 100em / s? respectively ;then find its time period.
Hint : vy = Aw = 10
Amax = Aw? = 1007
Solve to get w
2

T=2
w

° Watch Video Solution



https://dl.doubtnut.com/l/_pM9RGEKHdSSn
https://dl.doubtnut.com/l/_cbQGwbZ9x06U
https://dl.doubtnut.com/l/_D2QKmxsMR4mw

68. A particle of mass 2 kg is moving with SHM. Its greatest velocity is
40ms~! and its amplitude is 20m. Find the time period and the force of
attraction towards the centre when the particles is at its greates
distance.
Hint : Maximum velocity ,Aw = 40ms !, A = 20cm, find w.

2w . .
Then find T' = — Force of attractino towards centre = Restoring

w

force = mw?A

o Watch Video Solution

69. The vertical motion of a huge piston in a machine is approximately
SHM with a frequency of 1Hz.A block of mass 20 kg is placed on the piston
. What is the maximum amplitude of the piston's SHM for the block and

the piston to remain together .

) 1 k
Hint: v = —4/ —
2r 'V m

Find k
For maximum displacement x ,,,, = A

For maximum restoring force , ' = — kA = — mg

mg_ mg _ g

SA=

k mw? w?


https://dl.doubtnut.com/l/_D2QKmxsMR4mw
https://dl.doubtnut.com/l/_HFnCckZbifAI

o Watch Video Solution

70. The vertical motion of a huge piston in a machine is approximately
SHM. A block of 5 kg is placed on the piston. The maximum amplitude of
the piston's SHM for the block and the piston to remains together is

0.99m. Find the frequency .

. 1 k
Hint : v = —4/ —
2\l m

Find k

For maximum displacement £ pax = A

For maximum restoring force, ' = — kA = — mg
mg , 1 k
‘. k = ——.Putthevaleuof Kinv = —4/— tofindv.
A 2\ m

o Watch Video Solution

71. Many builidings have other types of mass dampersas antisway devices
( Refers of Example 14) some like the Johns Honacock building in
Boston,have a larger block oscillating at the end of spring and an a

lubricated track. .Suppose the block has m = 5.44 x 105kg and is


https://dl.doubtnut.com/l/_HFnCckZbifAI
https://dl.doubtnut.com/l/_asM1ZoYYzYD5
https://dl.doubtnut.com/l/_PrFT6P2znU0v

designed to oscillate at a frequency of54/2 Hz and with amplitude
T, = 0.40m . Find the total mechanical energy E of the spring block

system.

2

Hint : K = mw® = m(2mv)?

1 1
E:K+U:§mv2—|—§km2

° Watch Video Solution

72. For Question , calculat the block's speed asit passes through the
equilibrium point ?

. 1 5, 1 5 1
Hint : =K+ U = Emv +§kx = Emv 4+ 0. Calculate v

° Watch Video Solution

73. find the potential energy of the block at 0.05 m from the mean

position

° Watch Video Solution



https://dl.doubtnut.com/l/_PrFT6P2znU0v
https://dl.doubtnut.com/l/_Yg1ufFcNES2O
https://dl.doubtnut.com/l/_04bhmUGMFItk
https://dl.doubtnut.com/l/_LN86flNVmYys

74. For examples , find the potential energy of the block at 0.05 m from

the mean position

° Watch Video Solution

75. At what displacement the kinetic is equal to the potential energy ?
1

. 1
Hint : U = §k$2’ K = 5(142 — :c2)

U=K

° Watch Video Solution

76. For example , at the time t = 0, the particle is at its mean position,
then at which times, the particle will have potential energy 50 % of its

total energy withint = 0tot =17

1 1 1
Hint : When PE is 50 % of total energy Eka? =3 5kA2

° Watch Video Solution



https://dl.doubtnut.com/l/_LN86flNVmYys
https://dl.doubtnut.com/l/_4JH8SxYdFyF6
https://dl.doubtnut.com/l/_e1CmOQpbWQKN

77.1s it possible for a body executing linear SHM to have a velocity of 0.03
ms ™! when its displacement is 0.04 m and a velocity of 0.04ms ' , when
its displacement is0.03m ? Given amplitude and period of the oscillation
are 0.05 m and 6.284 s.

Hint :vw\/AZ——:B2

orv? = w? (A2 — x2)

0.03% = w’ (A% — 0.04%) ..(1)

0.04* = w?(A? — 0.03%) ....(2)

Solve equation (1) and(2) to find aand w. T' = 2% .The valuesof Aand T

should be same as given values.

o Watch Video Solution

78. Find the total energy of oscillation if mass of the body is 100g and
angular velocity 1 rad/sec and amplitude is 0.05 meter
Hint : m = 100 x 10 3kg

1
Energy = EmA2w2

o Watch Video Solution



https://dl.doubtnut.com/l/_2HeSqjEY2X5E
https://dl.doubtnut.com/l/_1NxRKWzRGn1f

79.A 10 kg collar is attached to a spring of spring constant 1000Nm ~* . It
slides without friction over a horizontal surface. If is displaced from its
equilibrium position by 20 cm and released . Calculate

(a) The period of oscillation (b) The maximum speed

/ k
Hint : T = 27 m,vm:Aw:A —
k m

o Watch Video Solution

80. A 5kg collar is attached to a spring . It slides without friction over a
horizontal surface. It is displaced from its equilibrium position by 10 cm
and released , its maximum speed is 1ms ! Calculate

(a) Spring constant

(b) The period of oscillation

(c ) Maximum acceleration of the collar

Hint :m = 5kg, A = 0.1m, k= ?,T = ?ora = ?,v,, = lms !

vy = Aw = A ﬁ
\/m

Find k,


https://dl.doubtnut.com/l/_1NxRKWzRGn1f
https://dl.doubtnut.com/l/_ZqBOXarkPZOr
https://dl.doubtnut.com/l/_1L0zmX7Klj2c

o Watch Video Solution

81. What will be the time period of a pendulum which beats seconds (
i.e,it passes through the mean position after every one second ) it its

length is doubled ?

L
Hint : T =2m, | — = 2..(i)
g
T —op | 2L
g

Fin T'" using equation (i)

o Watch Video Solution

82. The acceleration due to gravity on the surface of earth is 9.8ms 2

.Time period of a simple pendulum on earth and moon are 3.5 second and

8.4 second respectively. Find the acceleration due to gravity on the moon


https://dl.doubtnut.com/l/_1L0zmX7Klj2c
https://dl.doubtnut.com/l/_ZRRmeItgDSxX
https://dl.doubtnut.com/l/_B3h3gaPmx23h

Hint : T, = 27 £Tm =27 i
Je Im

Te2 _ 9m

T% Ge
T2

gm = T2 Ge

o Watch Video Solution

83. A simple pendulum with a metallic bob has a time period T.The bob is
now immersed in a non-viscous liquid and oscillated . If the density of the
liuid is % that of metal , what will be the time period of the same
pendulum?

Hint : If the solid bob of the pendulum has relative densty D and has

been submerged in a non-viscous liquid of relative density p then

effective acceleration due to gravityg’ = g — g wheren = ?
n

o Watch Video Solution

84. Calculate the time period of a simple pendulum whose length is equal

to radius of earth.


https://dl.doubtnut.com/l/_B3h3gaPmx23h
https://dl.doubtnut.com/l/_SXfH8zbRJLG2
https://dl.doubtnut.com/l/_FwOLjmQafFS8

Hint : L = R, = 6.4 x 10°m, g = 9.8ms 2

T’ = 7 &
\/ 2g

° Watch Video Solution

85.In dampled oscillation , the amplitude of oscillation is reduced to half
of its initial value of 5 cm at the end of 25 osciallations. What will be its
amplitude when the oscillator completes 50 oscillations ?
Hint : A = Aoe;_rl: , let T be the time period of oxcillation

A() 25T
—pp BT
Case -l : 5 = Age "Fom

1 T
—925
or— —e mo, (i)
2
_ T
Case-llA = Age "%

2
bT
AO (6_25%>

Use euation (i) to find a .

o Watch Video Solution



https://dl.doubtnut.com/l/_FwOLjmQafFS8
https://dl.doubtnut.com/l/_alhFIN9qoy9A

86. For the damped oscillator shown in previous figure, k = 180Nm ~*
and the damping constant b is 40gs ~! .Period of oscillation is given as

0.3 s, find the mass of the block . (Assume b is much less than \/km).

m
Hint : T = 2 —
' ”\/Z

° Watch Video Solution

ASSIGNMENT ( SECTION -A)

1. Choose the correct statement regarding SHM

71'
A. Acceleration is ahead of displacement by phase single of B
B. Acceleration is ahead of displacement by phase angle of 7
C. Acceleration is behind displacement by phase angle of 7

D. Acceleration is behind displacement by phase angle of %

Answer: 2

| o A _L vl . o e~ .. ]



https://dl.doubtnut.com/l/_m9gdVshvcXAV
https://dl.doubtnut.com/l/_1ItDvNa52DKn

L vvallll vVIUCO o0IULIVII

2. Choose the correct statement regarding SHM

A. Acceleration is behind of displacement by phase single of 7
m
B. Acceleration is ahead of velocity by a phase angle of B
s
C. Acceleration is behind velocity by a phase angIeE

D. Acceleration is behind velocity by a phase angle of

Answer: 2

o Watch Video Solution

3. Choose the correct statement regarding SHM

A.The velocity is ahead of displacement by a phase angle of 7

B. The velocity of ahead of displacement by a phase angle of %

T

C. The velocity is behind displacement by a phase angle of 5


https://dl.doubtnut.com/l/_1ItDvNa52DKn
https://dl.doubtnut.com/l/_85mWOkgUsXUw
https://dl.doubtnut.com/l/_miLPDqRfgMQM

D. The velocity is behind displacement by a phase angle of 7.

Answer: 2

° Watch Video Solution

4. Choose the correct statement(s) regarding SHM

A.All the three quantities displacement , velocity and acceleration

show harmonic variation with time, having same periods

B. The velocity amplitude is w times the displacement amplitude.

C. The acceleration amplitude is w times the displacement amplitude

D. All of these

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_miLPDqRfgMQM
https://dl.doubtnut.com/l/_6hXFWLSm4WSa

5. A particle moves under force F' = 5(z — 2)® Motion of the particle is

A. Translatory
B. Oscillatory
C. SHM

D. All of these

Answer: 2

o Watch Video Solution

6. For a particle showing motion under forces F = — 5(z — 2)2 , the
motion is

A. Translatory

B. Oscillatory

C.SHM

D. All of these


https://dl.doubtnut.com/l/_7Sxt7LWO0sON
https://dl.doubtnut.com/l/_xvZRMnGgxSvO

Answer: 1

° Watch Video Solution

7. For a particle showing motion under forces F' = — 5(x — 2) , the
motion is

A. Translatory

B. Oscillatory

C.SHM

D. Both (2) & (3)

Answer: 4

° Watch Video Solution

8. Time period of a spring pendulum when lift moves downward with

constant velocity v is T second. When the lift moves upward with constant


https://dl.doubtnut.com/l/_xvZRMnGgxSvO
https://dl.doubtnut.com/l/_PXdk8FHwsFWf
https://dl.doubtnut.com/l/_Jp41oRrTupLf

acceleration = % , the time period will be

k (spring constant)

Mass,

3T
A V3

2T
B.

V3
c.2T

D.T

Answer: 4

o Watch Video Solution



https://dl.doubtnut.com/l/_Jp41oRrTupLf

9. A hollow sphere is taken as bob of a simple pendulum. This hollow
sphere is filled with fine sand. There is a small hole at the bottom of this
sphere through which the fine sand leaks out. How does the time period
of this simple pendulum alter? Discuss.

A. First decreases,then increases

B. First increases , then decreases

C. Increases

D. Remains same

Answer: 2

o Watch Video Solution

10. Mass suspended to a spring is pulled down by 2.5 cm and let go. The

mass oscillates with an amplitude of

A.2.5cm


https://dl.doubtnut.com/l/_1wZLLhACNPqd
https://dl.doubtnut.com/l/_xSaFS50yxlPL

B.5cm

C.75cm

D.10 cm

Answer: 1

° Watch Video Solution

11. A simple pendulum is taken from the equator to the pole. Its period

A. First increases, then decreases

B. Increases

C. Decreases

D. Remains same

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_xSaFS50yxlPL
https://dl.doubtnut.com/l/_9iSQET8bty0U
https://dl.doubtnut.com/l/_a5hpRz8SStyG

12. The periodic time of a simple pendulum of length 1 m and amplitude 2
cm is 5 seconds. If the amplitude is made 4 c¢cm , its periodic time in

seconds will be

A 4./2s

B. 8s
C.2s

D. 4s

Answer: 4

o Watch Video Solution

13. A particle shows uniform circular motion. Its motion is .

A.Vibratory

B. Periodic and SHM

C. Periodic


https://dl.doubtnut.com/l/_a5hpRz8SStyG
https://dl.doubtnut.com/l/_8BrLJaEjBeAi

D. Periodic but not SHM

Answer: 4

° Watch Video Solution

14. A boy is swinging in a swing. If he stands , the time period will

A. First decreases,then increases

B. Decreases

C.Increases

D. Remains same

Answer: 2

o Watch Video Solution

15. Time period of a simple pendulum in a freely falling lift will be


https://dl.doubtnut.com/l/_8BrLJaEjBeAi
https://dl.doubtnut.com/l/_S1hKMxMsfIfO
https://dl.doubtnut.com/l/_3iZANJPVcsVU

A. Finite

B. Inifinite

C.Zero

D. All of these

Answer: 2

° Watch Video Solution

16. Effective length of a seconds pendulum is about.

A 0.5m

B.1m

C.1.5m

D.2m

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_3iZANJPVcsVU
https://dl.doubtnut.com/l/_5CT9DiOjGrAe

17.1f the length of a simple pendulum is equal to the radius of the earth,

its time period will be

Answer: 4

o Watch Video Solution

18. The period of oscillation of a spring pendulum is T. If the spring is cut
into four equal parts, then find the time period corresponding to each

part.

A 1s


https://dl.doubtnut.com/l/_5CT9DiOjGrAe
https://dl.doubtnut.com/l/_4UYw1nMvl45p
https://dl.doubtnut.com/l/_qXrlVBUQh75w

B. 2s

C.3s

D. 4s

Answer: 4

° Watch Video Solution

19. Different lengths of pendulum are taken from Earth's surface to

h = R .Time period remains same for

A. Conical pendulum

B. Simple pendulum

C. Physical pendulum

D. Spring pendulum

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_qXrlVBUQh75w
https://dl.doubtnut.com/l/_z9Ti8dzl0Hc3

20. Choose the incorrect statement

A. Phase constant of SHM depends upon initial conditions
B. Total energy o (amplitude)?
C. All motions having same time period are SHM

D. All SHMs have fixed time period

Answer: 3

o Watch Video Solution

21.The KFE and PE , at is a particle executing SHM with amplitude A

will be equal when its displacement is

A A2
A
B. —
V2
c A
"2


https://dl.doubtnut.com/l/_z9Ti8dzl0Hc3
https://dl.doubtnut.com/l/_7kbaNKJ7dc2J
https://dl.doubtnut.com/l/_SGmw2KDBNXLh

D.A

Answer: 2

o Watch Video Solution

22. Variation of acceleration a of a particle executing SHM with

displacement x is

4
o 1
a
O X —>
A.
4
a
B Ol X —» .
? A



https://dl.doubtnut.com/l/_SGmw2KDBNXLh
https://dl.doubtnut.com/l/_74VYubmgMP9Z

t 1
a
Q) Xr
D.
Answer: 3

° Watch Video Solution

23. Variation of velocity v versus time t in SHM is ( Given z =

Asinomegat)’

]2/\7*

t>


https://dl.doubtnut.com/l/_74VYubmgMP9Z
https://dl.doubtnut.com/l/_672KHGryEx4S

f
v

Oly2

Answer: 3

° Watch Video Solution

24.If y = acoswt + bsinwt, show that it represents SHM. Determine its

amplitude.

° Watch Video Solution

25. A particle executes SHM with frequency 4 Hz. Frequency with which its

PE oscillates is


https://dl.doubtnut.com/l/_672KHGryEx4S
https://dl.doubtnut.com/l/_RBwopaxAGdm4
https://dl.doubtnut.com/l/_u6gWdqviHtuD

A 4 Hz

B.2 Hz

C.6Hz

D.8 Hz

Answer: 4

o Watch Video Solution

26. Displacement of a particle executing SHM s z = 10(cos 7t + sin7t).
Its maximum speed is

A.5mm /s

B.10mm /s

C.10y/27mm /s

D.5y/2mm /s

Answer: 3



https://dl.doubtnut.com/l/_u6gWdqviHtuD
https://dl.doubtnut.com/l/_wY7KS0v3ig2t

| ° Watch Video Solution

. _— g — =
27. A particle oscillating under a force F = —kx —bv isa(kandb
are constants)
A. Linear oscillation
B. Forces oscillations
C. Damped oscilation

D. SHM

Answer: 3

° Watch Video Solution

Fy

28. Amplitude of vibrationis 4 = ———
p—q+tr

. Resonance will occur when


https://dl.doubtnut.com/l/_wY7KS0v3ig2t
https://dl.doubtnut.com/l/_8tafvCt22u07
https://dl.doubtnut.com/l/_oFltDs3gD9XL

Cp= —7r,q=0

D. Both (1) & (3)

Answer: 4

° Watch Video Solution

29. A particle is executing SHM with time period T. If time period of its

total mechanical energy isT' then T is

C.Zero

D. Infinite

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_oFltDs3gD9XL
https://dl.doubtnut.com/l/_To1Rj78iNzFV
https://dl.doubtnut.com/l/_CKaIQvw1ofeW

30. Amplitude of a particle executing SHM is a and its time period is T. Its

maximum speed is

2a
A —
T

B.27r\/i
T

2ma

T

D.4aT

Answer: 3

o Watch Video Solution

31. A particle osciallates with SHM according to the equation
m .
z = (2.5m)cos {(271'15) + Z] .lts speed att = 1.5s is
A.11.1ms !
B.22.2ms !

C.33.3ms !


https://dl.doubtnut.com/l/_CKaIQvw1ofeW
https://dl.doubtnut.com/l/_QQH0Fqezc9ih

D.44.4ms !

Answer: 1

° Watch Video Solution

32. The periodic time of a particle executing S.H.M. is12 second.After how

much intervalfromt = 0 will its displacement be half of its amplitude ?

A.1s
B. 2s
C. 6s

D. 3s

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_QQH0Fqezc9ih
https://dl.doubtnut.com/l/_vsPwWfY3rpf0

33. A body executing S.H.M.along a straight line has a velocity of 3ms ~*
when it is at a distance of 4m from its mean position and4ms ~! when it
is at a distance of 3m from its mean position.lts angular frequency and
amplitude are

A.2rads 1&5m

B. 1rads ~'&10m

C.2rads ~'&10m

D. 1rads ~'&5m

Answer: 4

o Watch Video Solution

34. A particle oscillates with SH.M. according to the equation

x = 10cos (271'15 + %) Its acceleration at ¢ = 1.5s is

A. 69.78ms 2


https://dl.doubtnut.com/l/_a3hhVthPSs9X
https://dl.doubtnut.com/l/_vTuwgotXiW0B

B.139.56ms 2
C.279.12ms 2

D.O

Answer: 3

° Watch Video Solution

35. The time period of a particle executing S.H.M.is 12 s. The shortest

distance travelledby it from mean position in 2 second is ( amplitude is a)

A2
"2

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_vTuwgotXiW0B
https://dl.doubtnut.com/l/_XzRrDcJ6Iy95

36. Time period of a particle executing SHM is 16s.At time t = 2s, it

324/2
T

m. Its

crosses the mean position . Its amplitude of motion is

velocity att = 4s is

A 1lms !

B.2ms !

C.4ms~ !

D.8ms !

Answer: 3

o Watch Video Solution

37. Maximum K.E. of a mass of 1 kg executing SHM is18 J . Amplitude of

motion is6 cm, its angular frequency is

A 25rads !


https://dl.doubtnut.com/l/_XzRrDcJ6Iy95
https://dl.doubtnut.com/l/_XGu7oAeOK5XO
https://dl.doubtnut.com/l/_TSbgH6UnrIUb

B. 50rads !

C.75rads !

D. 100rads ~!

Answer: 4

° Watch Video Solution

38. A body of mass 8 kg performs S.H.M. of amplitude 60 cm. The restoring

force is 120 N, when the displacement is 60 cm. The time period is

A. 0.628s

B. 1.256s

C.1.884s

D. 2.512s

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_TSbgH6UnrIUb
https://dl.doubtnut.com/l/_VBOh6UiM3eHV

39. A body of mass 8 kg performs S.H.M. of amplitude 60 cm. The restoring
force is 120 N, when the displacement is 60 cm. The time period is
A.3ms 2,0.36J, 0
B.1.5ms 2, 0.18J, 0
C.1.5ms~?,0.36J, 0.18]

D.15ms 2, 36.J, 0

Answer: 4

o Watch Video Solution

40. A spring of force constant 600Nm ~! is mounted on a horizontal
table. A mass of 1.5 kg is attached to the free end of the spring,pulled
sideways to a distance of 2 cm and released . The speed of the mass when

the spring is compressed by 1 cm is


https://dl.doubtnut.com/l/_VBOh6UiM3eHV
https://dl.doubtnut.com/l/_J3BxUrakcdHo
https://dl.doubtnut.com/l/_vZ0dHo1glZb3

A.0.175ms !

B.0. 35ms !

C.0.7ms !

D.1.4ms !

Answer: 2

o Watch Video Solution

41. A spring of force constant 600Nm ! is mounted on a horizontal
table. A mass of 1.5 kg is attached to the free end of the spring, pulled
sideways to a distance of 2 cm and released .PE. of the mass when it
momentarily comes to rest and total energy are

A.0.12J,0

B.0,0.12J

Cc.0,0

D.0.12J, 0.12J


https://dl.doubtnut.com/l/_vZ0dHo1glZb3
https://dl.doubtnut.com/l/_9wUd61jNvUP0

Answer: 4

o Watch Video Solution

42. A mass of 1.5 kg is connected to two identical springs each of force
constant 300Nm ! as shown in the figure. If the mass is displaced from

its equilibrium position by 10cm, then the period of oscillation is

ot
>

B B G TS
300 Nm™* — 2 >80 wax%’/

N O~
CTT I STTATTTTTTI7 <

A.0.157s
B.0.314s
C.0.471s

D. 0.628s

Answer: 2



https://dl.doubtnut.com/l/_9wUd61jNvUP0
https://dl.doubtnut.com/l/_AE39rD662xZ9

l @ yvatch video >olution ]

43. A mass of 1.5 kg is connected to two identical springs each of force
constant 300Nm ~* as shown in the figure. If the mass is displaced from

its equilibrium position by 10 cm, then maximum speed of the trolley is

A 0.5ms 1

B.1ms !

C.1.5ms !

D.2ms !

Answer: 4

o Watch Video Solution



https://dl.doubtnut.com/l/_AE39rD662xZ9
https://dl.doubtnut.com/l/_ad0kYu1bB8hd

44. A spring of spring constant k is cut in three equal pieces. The spring

constant of each part will be

Ak
'3

B. 3k

Answer: 2

o Watch Video Solution

45.Figure-1 to Figure -4 shows four different spring arrangements . Mass

m in each arrangement is displacement from its equilibrium position and


https://dl.doubtnut.com/l/_FAuhmtweR36Z
https://dl.doubtnut.com/l/_3McY5vV3zJm9

released Neglec mass of the springs. Choose the correct statement (s)

/\’, m ,n'
K, K,
K

Figure 1 Figu,re 3

A.a. Figure-1 and figure -4 shows springs connected in parallel,
effective spring constant = kq, ks

B. b. Figure-2 and figure -3 show spring connected in series , effective

k1ko

spring constant = ———

C.c. For Figure-l1 and Figure -4 frequency of oscillation

1 k k
=5 % and for figure-2 and figure-3, frequency of
kik
oscillation) = 12

21\ m(ky + k»)

D. d. All of these


https://dl.doubtnut.com/l/_3McY5vV3zJm9

Answer: 4

° Watch Video Solution

46. Two identical springs have the same force constant of 147Nm ~'.
What elongation will be produced in each spring in each case shown in

figure? g = 9.8ms 2.

“r ‘ 5kg
5kg
';'Skg
A 1 2 1
. Em, gm, gm
1 1 1
B. gm, §m, gm



https://dl.doubtnut.com/l/_3McY5vV3zJm9
https://dl.doubtnut.com/l/_XnyblrPTyCPZ

c 2 1 1

.3m, 3m, 6m

b 1 2 2

.3m, 3m, 3m
Answer: 4

° Watch Video Solution

47.The frequency of oscillation of amass m suspended by a spring is v;. If
length of spring is cut to one third then the same mass oscillations with
frequency vs. Then

A. Vy = 3’01

B. 3’02 = U

C. Vg = \/5’01

D. \/3’1)2 =

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_XnyblrPTyCPZ
https://dl.doubtnut.com/l/_1wSfVBjjqFzJ

48.The total energy of a simple pendulum is x. When the displacement is

half of amplitude,its KE will be

Answer: 3

o Watch Video Solution

49.The acceleration of a body in SHM is

A. Maximum at the extreme position

B. Maximum at the equilibrium positon

C. Always same


https://dl.doubtnut.com/l/_1wSfVBjjqFzJ
https://dl.doubtnut.com/l/_LgKoZ90qW3xU
https://dl.doubtnut.com/l/_HucFUu4NkGsB

D. Always zero.

Answer: 1

° Watch Video Solution

50. In SHM, the plot of acceleration y at time t and displacement x for one

complete oscillation will be

A. Ellipse

B. Sinusoidal curve

C. Circle

D. Straight line

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_HucFUu4NkGsB
https://dl.doubtnut.com/l/_70uhUPCtmytw

51. A uniform rod ofmass M and length L is hanging from its one end free
to rotate in a veritcal plane.A small ball of equal mass is attached of the

lowe end as shown. Time period of small oscillations of the rod is


https://dl.doubtnut.com/l/_Gn7TxPVubyia

A 27

B. 27

BEPEEEER

Answer: 4

° Watch Video Solution

52. An ideal liquid having length of liquid column | is column in V-shape

take as shown. If liquid is displaced, then its time period is


https://dl.doubtnut.com/l/_Gn7TxPVubyia
https://dl.doubtnut.com/l/_yQkCrQq8jXLG

prap— R R I N

l
AaT =2
2 7T\/g(cos B + cos )
l
B.b.T =27
\/g(sinﬁ + cos a)
l
CcT =2m
\/g(sina + sin g)

D.d.T = 27, | —
\/g(sma + cos )

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_yQkCrQq8jXLG
https://dl.doubtnut.com/l/_A3xQ9ZFwRfXy

53. In the arrangement shown in figure a solid sphere is attached to
spring and displaced, then it starts S.H.M. without slipping, the time

period of sphere is

m
AT =or, | 2
™/ &
5m
B.T = 2
™ Tk
CT — om | 2™
D.T — 21y 17
Bk
Answer: 4

o Watch Video Solution



https://dl.doubtnut.com/l/_A3xQ9ZFwRfXy
https://dl.doubtnut.com/l/_IfGbFv8FkTCO

54. A person is standing on an open car moving with a constant velocity
of 30 m/s on a straight horizontal road.The men throws a ball in the
vertically upward direction and it return to the person after the car has
moved 240 m. The speed and angel of projection

In the previous problem if the car moving with a constant acceleration of

2 m/s?, the ball will fall behind the person at a distance

A.32m
B.64m
C.96m
D.16m
A.32m
B.64m

C.96m

D. 16m

Answer: 3

o Watch Video Solution



https://dl.doubtnut.com/l/_IfGbFv8FkTCO

55. A disc is hanging from pin hole as shown in figure and displaced

slightly, then its time period.

AT =27

B.T = 2w

C.T =27

2R

5

\/ﬁ
29
R
29


https://dl.doubtnut.com/l/_IfGbFv8FkTCO
https://dl.doubtnut.com/l/_E3qk5LzzQgTq

D.T = 2w E
g

Answer: 2

o Watch Video Solution

56. A point mass m is supended at the end of a massless wire of length
Land cross sectional are A, If Y is the Youmg's modulus of the wire. Then

the frequency of the oscillation for the simple harmonic oscillation along

the vertical direction is

A 1 YA

"2r\l mL

mL

B.2 —_—

™ va

c 1 /YA

"m\ mL

o] L

' YA
Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_E3qk5LzzQgTq
https://dl.doubtnut.com/l/_i25NX7x3Aey5

57. A heavy brass sphere is hung from a weightless inelastic string and
used as a simple pendulum. Its time period of osciallation is T. When the
sphere is immersed in a non-viscous liquid of density 0 that of brass. It

acts as a simple pendulum of period.

Answer: 4

o Watch Video Solution

58. Two pendulums of lengths 1.44 m and 1 m start oscillating together.
After how many oscillations will Activate they again start swinging

together?


https://dl.doubtnut.com/l/_QLbgUD5JRimU
https://dl.doubtnut.com/l/_xUbuVUxHaIjO

A. 5 oscillations of smaller amplitude pendulum

B. 6 oscillations of smaller pendulum

C. 4 oscillations of bigger pendulum

D. 6 oscillations of bigger pendulum

Answer: 2

° Watch Video Solution

ASSIGNMENT (SECTION-B )

1. Two particles executing SHM of same frequency, meet at z = + A/2,

while moving in opposite direction . Phase difference between the

particles is

® >
w3y o3

N
3
N


https://dl.doubtnut.com/l/_xUbuVUxHaIjO
https://dl.doubtnut.com/l/_5shmaf2WpEzg

Answer: 4

° Watch Video Solution

™ 0
2. Two SHMs are given by ylzasin(5t+§) and

2 T
Yo = bsin(Tt—k 5) . The phase difference between these after 1

second is

>
3

o
ol &3 o3

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_5shmaf2WpEzg
https://dl.doubtnut.com/l/_GYVEAwsJxonv
https://dl.doubtnut.com/l/_zygFqXkksSSf

3. If a graph is plotted between velocity (v) and displacement (y) of a
particle executing SHM from mean position, then the nature of the graph
is

A. Straight line

B. Parabola

C.Ellipse

D. Hyperbola

Answer: 3

o Watch Video Solution

4. A particle moves according to the equation * = a cos 7t. The distance

covered by itin 2.5s is

A. 3a

B. 5a


https://dl.doubtnut.com/l/_zygFqXkksSSf
https://dl.doubtnut.com/l/_fuehHq4dosXz

C.2a

D.9a

Answer: 2

o Watch Video Solution

5. Two simple harmonic motions are given by
y1 = 5sin(wt — 7/3). y» = 5(sinwt + /3coswt). Ratio of their
amplitudes is

A 1:2

B.1:4

C.1:5

D.1:8

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_fuehHq4dosXz
https://dl.doubtnut.com/l/_1PHLJHxiuzrZ

6. If a bob of mass 'm' is attached as shown in figure. When displaced , the

pendulum will undero S.H.M. with a period T is equal to

LI 64

-

Answer: 3

s 00000 |


https://dl.doubtnut.com/l/_1PHLJHxiuzrZ
https://dl.doubtnut.com/l/_sGJ323rBCHEd

l & Watch Video Solution J

7. A particle of mass 4 kg moves along x axis, potential energy ( U ) varies

with respect to xas U = 20 + (= — 4)2 , maximum speed of paritcle is at

Ax =4
B.x =2
Cz=0
D.x = 2.5
Answer: 1

° Watch Video Solution

8. A block of mass m kg hanging from a verticla spring executes simple
harmonic motion of amplitude 4 cm . If maximum speed of particle is

8m /s . Maximum acceleration of block is

A.800m / 52


https://dl.doubtnut.com/l/_sGJ323rBCHEd
https://dl.doubtnut.com/l/_E6j7y56ItXZ1
https://dl.doubtnut.com/l/_C6jLBVogSsnN

B. 100m / s*
C.1600m / s*

D. 400m / s*

Answer: 3

o Watch Video Solution

9. A small block of mass 2 kg is placed on a bigger block of mass 4 kg
which is attached to horizontal spring of spring constant K = 500N /m
as shown in figure, coefficient of friction between block is 0.2 .Maximum

amplitude of system so that there is no relative slipping between blocks.

A.4.8 cm


https://dl.doubtnut.com/l/_C6jLBVogSsnN
https://dl.doubtnut.com/l/_g6AUkvtLReVm

B.9.6 cm

C.24 cm

D.1.2 cm

Answer: 3

° Watch Video Solution

10. A simple harmonic motino has amplitude A and time period T. The

maxmum velocity will be

A 4AT

B2A
T

C.2 A
-2my |

2w A

T

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_g6AUkvtLReVm
https://dl.doubtnut.com/l/_vQmdjIBtSkex

1. If a ball is dropped from height 2 metre on a smooth eleastic floor,

then the time period of oscillation is

@ >
Q |~ Q|
al= SIS

N

o

Answer: 4

o Watch Video Solution

12. A particle moves in a circular path with a uniform speed. Its motion is

A. Periodic
B. Oscillatory

C. Simple harmonic



https://dl.doubtnut.com/l/_vQmdjIBtSkex
https://dl.doubtnut.com/l/_7bbaURRccmQw
https://dl.doubtnut.com/l/_egV9POhRt4PQ

D. Angular simple harmonic

Answer: 1

° Watch Video Solution

13. The average acceleration in one time period in a simple harmonic

motion is

A.”Zero

B. 2Aw?

Aw?

D. Aw?

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_egV9POhRt4PQ
https://dl.doubtnut.com/l/_2lL19RWUiXFR

14. A block of mass 1 kg is placed inside a car of mass 5 kg , as shown . The
block can slide smoothly along horizontal direction. If block is displaced

slightly and released , then time period of osciallation is

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_AKGl4qcOQ8Gz
https://dl.doubtnut.com/l/_LuSYQKTwPdw5

15. A car is moving on a horizontal road with constant acceleration 'a' . A
bob of mass 'm' is suspended from the ceiling of car. The mean position

about which the bob will oscillate is given by ('8’ is angle with vertical)

A.tanf = g
a
B.tanf = a
g
2a
C.tanf = —
an 5 g
D.tanf = a
29
Answer: 2

o Watch Video Solution

16. If a particle is executing S.H.M. then the graph between its acceleration

and velocity is , in general

A. An ellipse
B. Acircle

C. A parabola


https://dl.doubtnut.com/l/_LuSYQKTwPdw5
https://dl.doubtnut.com/l/_mhnmh6Iu9ljP

D. A hyperbola

Answer: 1

° Watch Video Solution

17. A particle moves along x-axis according to relation z = 1 4 2sinwt.

The amplitude of S.H.M. is

A2

B.1
C./5

D.3

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_mhnmh6Iu9ljP
https://dl.doubtnut.com/l/_lWfDMqkdxvSm

A
18. In a S.H.M. with amplitude 'A, what is the ratio of K.E. and PE. at >

distance from the mean position ?

Al:4
B.3:4
C.3:1

D.1:3

Answer: 3

o Watch Video Solution

19. Whatis the displacement equation of S.H.M. with an amplitude 2m , if
120 oscillations are performed during one minute and initial phase is 60°
[ Consider displacement time equation of the form y = Asin(wt + ¢)] ?

T
A.2sin <47rt + E)

B. 2sin(4wt)


https://dl.doubtnut.com/l/_4g4w41Nns9fB
https://dl.doubtnut.com/l/_cX4iIakO8T78

C.2si (2 t7T>
. 4 S1n 7T3

iy
D.ZSin(ﬂ't 4 §>

Answer: 1

° Watch Video Solution

20. A simple pendulum of mass 'm' , swings with maximum angular
displacement of 60° . When its angular displacement is 30° ,the tension
in the string is

A. Less than mg cos 30°

B. Equal to mgcos 30°

C. Greater than mg cos(30°

D. Zero.

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_cX4iIakO8T78
https://dl.doubtnut.com/l/_nky0EJWsrCcc

B
21. If PE. of a system is given by relation U = — — —» Where 'Aand'B'
x x

are positive constant, then the mean positive of S.H.M.is

A.:/E:é
B
B.a::E
A
C.zr::£
24
D.x:E
B
Answer: 4

o Watch Video Solution

. . . . . mt
22. If displacement time equation of an S.H.M. isz = sin. 5 then the

moment of times at which peak value of acceleration is attained are


https://dl.doubtnut.com/l/_nky0EJWsrCcc
https://dl.doubtnut.com/l/_PTh05FRz97WX
https://dl.doubtnut.com/l/_nOPMv7tNZVsv

Answer: 3

o Watch Video Solution

23. If a particle executres S.H.M. with time period 4 s when magnitude of
resotring force constant is5 N /m and with timper period2 s when
magnitude restoring force constant is 20N /m, then time period under

the combined action of two forces willl be

A. 4\/53

B.2./5s



https://dl.doubtnut.com/l/_nOPMv7tNZVsv
https://dl.doubtnut.com/l/_qncBrm7Yn0dP

l o yvatch video s>olution ]

24. A pendulum has a period T for small oscillations. An obstacle is placed
directly beneath the pivot, so that only the lowest one - quarter of the
string can follow the pendulum bob when it swings to the left of its
resting position. The pendulum is released from rest at a certain point.
How long will it take to return to that point again ? In answering this

question, you may assume that the angle between the moving string and


https://dl.doubtnut.com/l/_qncBrm7Yn0dP
https://dl.doubtnut.com/l/_Ll69BXDW8DB0

the vertical stays small throughout the motion.

@

N
SERNERNE

o

Answer: 3


https://dl.doubtnut.com/l/_Ll69BXDW8DB0

° Watch Video Solution

25. One end of a long metallic wire of length L is tied to the ceiling. The
other end is tied to massless spring of spring constant k. A mass m hangs
freely from the free end of the spring . The area of cross-section and
Young's modulus of the wire are A and Y respectively . If the mass is

slighty pulled down and released , it will oscillate with a time period T

equal to
AT =27 m_lo
B YA
B.T =27 m
\/ k
C.T = 27r\/z
m
AY + Kkl
D.T = 2w m( + O)
YAK
Answer: 4

o Watch Video Solution



https://dl.doubtnut.com/l/_Ll69BXDW8DB0
https://dl.doubtnut.com/l/_lCpDf3Gs5fKI

ASSIGNMENT ( SECTION-C)

1. Which of the following will change the time period as they are taken to
moon?

A. Spring-block system

B. Torsional pendulum

C.Simple pendulum

D. Physical pendulum

Answer: 34

° Watch Video Solution

2. If abody starts executing S.H.M. from mean position with amplitude ‘A,
maximum velocity vy and time period 'T', then the correct statemens are

(x is displacement from mean position)

A
v—20,then x| > —

A lIfv =
v 2


https://dl.doubtnut.com/l/_ar2S4hIOf9qo
https://dl.doubtnut.com/l/_938kH6CObVcU

A
B.ifz = ?,thenV> 12_20

C.F t—T A

. For —8,x>2

D.F —At<T

.orx—2, 3
Answer: 1,2,3

° Watch Video Solution

3. If a particle is moving as T = (? + 2?) cos wyt then,motion of the
particleis

A. Elliptical

B. Along a straight line

C. Periodic

D. Simple harmonic

Answer: 2,34

o Watch Video Solution



https://dl.doubtnut.com/l/_938kH6CObVcU
https://dl.doubtnut.com/l/_yio3izLb0aS1

4. A particle is executing S.H.M. Ifu; and uy are the velocitiesof the

particle at distancesz; andz, from the mean position respectively, then

AT — 95 [FLT 22
Ul + u2

Answer: 2,3

o Watch Video Solution

5.If the inertial mass m; of the bob of a simple pendulum of length 'I' is

not equal to the gravitationalmassmg, then its period is



https://dl.doubtnut.com/l/_yio3izLb0aS1
https://dl.doubtnut.com/l/_9V0hgoIrYbuM
https://dl.doubtnut.com/l/_FyatWZtTEiRk

B.b.T =27
m;. g
l
CT =2rm,|—
g
(mi +my) 1
D.d.T = 27w —
Answer: 1

o Watch Video Solution

6. If the P.E. of a system of two atoms ( diatomic molecule) is given by

U(z) = — 2+ 3(z — )% where z; is equilibium separation than

A.The restoring force is—6(z — x¢)

B. Acceleration of the one action with respect to other is other is

6(z — )
— ———~ [ — reduced of system ]
I

C. The restoring force is 5(33 — xg)

D. The acceleratoin of atom is — 2—(a: — xg)
W


https://dl.doubtnut.com/l/_FyatWZtTEiRk
https://dl.doubtnut.com/l/_VNA6MJ6IrwwT

Answer: 1,2

° Watch Video Solution

7. Which of the following equations represent S.H.M. ?

Ay = 2sin(wt + 30°)

B.y = 2cos(wt — 30°)

C.y = 2sinwt + 3coswt

D.y = 2sinwt. cos wt

Answer: 1,2,3,4

° Watch Video Solution

2

8. If a = — w’x represents the acceleration of a particle executing

S.H.Mwhich of the following statement(s) is /are correct ?


https://dl.doubtnut.com/l/_VNA6MJ6IrwwT
https://dl.doubtnut.com/l/_4tu2kJUuaV42
https://dl.doubtnut.com/l/_3dOrYuSjiHst

A. @' is maximum at the extreme position
B. Timeperiod is T' = 2m,/w
C.At z = 0, the potential energy is maximum

D. At x=0, the K.E. is maximum

Answer: 1,4

o Watch Video Solution

9. A ball is dropped from height 'h' as shown.The collision is perfectly

inelastic. Select the correct alternative (s)


https://dl.doubtnut.com/l/_3dOrYuSjiHst
https://dl.doubtnut.com/l/_3VeBNPZUQbGP
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A. The speed of the combined blocks just after collision is /2gh

B.The speed of the combined blocks just after collision

(st ) Vo

m
C. The amplitude of oscillations of the system is——

D.The amplitude of

@(1+ 2hk )1/2
k (M +m)g

osciallations

of the

system s

Answer: 2

[ o



https://dl.doubtnut.com/l/_3VeBNPZUQbGP

[ W Watch Video Solution J

10. A linear harmonic oscillator of force constant 2 x 10°N /m and
amplitude 10 mm has a total mechanical energy is 160 J . Its

A. Maximum potential energy is100)

B. Maximum kinetic energy is 100)

C. Maximum potential energy is160 )

D. Maximum potential energy is zero.

Answer: 2,3

o Watch Video Solution

1. Three simple harmonic motions in the same direction having the same
amplitude and same period are superposed. If each differ in phase from

the next by 45°, then

A. The resultant amplitude is (1 + \/i) a


https://dl.doubtnut.com/l/_3VeBNPZUQbGP
https://dl.doubtnut.com/l/_SPHK5JvhWXQ8
https://dl.doubtnut.com/l/_PgMRhE0AUqRr

B. The phase of the resultant motion relative to first is90°
C.The energy associated with the resultant motion is (3 + 2\/5)
times, the energy associated with any single motion.

D. The resulting motion is not simple harmonic.

Answer: 1,3

° Watch Video Solution

ASSIGNMENT (SECTION -D( Comprehension) )

1. A block of massm = 20g is attached to one end of an inextensible

thread passing over two frictionless and massless pulleys as shown in
: .. N .
figure. The spring constant of the spring is 2E' Suppose the blockis

pulled downward and released .


https://dl.doubtnut.com/l/_PgMRhE0AUqRr
https://dl.doubtnut.com/l/_SnhXQ3qmqQoW
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The natural frequency of oscialltion of system is Hz

Answer: 2


https://dl.doubtnut.com/l/_SnhXQ3qmqQoW

o Watch Video Solution

2. A block of massm = 20g is attached to one end of an inextensible
thread passing over two frictionless and massless pulleys as shown in

. .. N .
figure. The spring constant of the spring is 2E' Suppose the blockis

pulled downward and released .

R ' |

R |
| /T _
o |

The natural frequency of oscialltion of system is Hz



https://dl.doubtnut.com/l/_SnhXQ3qmqQoW
https://dl.doubtnut.com/l/_FvO2QOk2VuV1

A.10 cm

B.20 cm

C.40cm

D.5cm

Answer: 2

o Watch Video Solution

3. A block of massm = 20g is attached to one end of an inextensible
thread passing over two frictionless and massless pulleys as shown in

: .. N .
figure. The spring constant of the spring is 25. Suppose the blockis

pulled downward and released .


https://dl.doubtnut.com/l/_FvO2QOk2VuV1
https://dl.doubtnut.com/l/_BfUqjGZka5LO
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The natural frequency of oscialltion of system is Hz

Answer: 2


https://dl.doubtnut.com/l/_BfUqjGZka5LO

° Watch Video Solution

ASSIGNMENT ( SECTION-E(ASSERTION-REASON TYPE QUESTION) )

1. STATEMENT-1: If a body is floacting submerged,then on pressing, it will

execute damped oscillatory motion.

and

STATEMENT-2: When a body is floating fully submerged and displaced

from its position , then no net force acts at its position.

A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct

explanation for Statement -1

B. Statement-1 is True, Statement-2 is True,Statement-2 is NOT a

correct explanation for Statement-1

C. Statement-1is True, Statement-2 is False

D. Statement -1 is False,Statement-2 is True.


https://dl.doubtnut.com/l/_BfUqjGZka5LO
https://dl.doubtnut.com/l/_WvAPWLDsUh7Q

Answer: 4

o Watch Video Solution

2. STATEMENT-1: Time period of the liquid executing S.H.M.in a U-tube
depends on the area of cross section of U-tube.

and

STATEMENT-2 : The restoring force acting on liquid displaced from
equilibrium position of U -tube depends on the difference in levels of

liquid in the two limbs of U -tube.

o Watch Video Solution

3. STATEMENT-1: Time period of a simple pendulum changes when the
solid bob is replaced by a hollow sphere of same radius but difference
mass

and


https://dl.doubtnut.com/l/_WvAPWLDsUh7Q
https://dl.doubtnut.com/l/_5TeznD8xQnpu
https://dl.doubtnut.com/l/_YLvecsqfPkNE

STATEMENT-2 : The time period of a simple pendulum depends on force

acting on bob per unit mass dueto the earth.

o Watch Video Solution

4. STATEMENT-1, The total energy of a particle executing S.H.M( of given
amplitude) of depends on the mass of particle but does not depend on
its displacement from mean position

and

STATEMENT -2 : The total energy of a particle executing S.HM.

ismaximum at the mean position.

o Watch Video Solution

5. STATEMENT-1: Time periodof oscillation of a simple pendulum
mounted in a cabin that is freely falling is zero

and

STATEMENT -2, In the cabin falling freely under gravity the pendulum is

in state of weightlessness.


https://dl.doubtnut.com/l/_YLvecsqfPkNE
https://dl.doubtnut.com/l/_u4hKQXtEUtjl
https://dl.doubtnut.com/l/_iuIWSO0mJ0pL

° Watch Video Solution

6. A uniform plank is resting over a smooth horizontal floor and is pulled
by applying a horizontal force at its one end. Which of the following

statements are not correct?

° Watch Video Solution

7. Two identical balls are dropped from the surface of earth, on isdropped
in atunnel along the diameter of the earth and other isdroppped in
tunnel along a chord.

STATEMENT-1 : Both balls will execute S.H.M. with same time period.

and

STATEMENT -2 : Both balls cross their mean position ( i.e., centre of earth

) with same speed

° Watch Video Solution



https://dl.doubtnut.com/l/_iuIWSO0mJ0pL
https://dl.doubtnut.com/l/_7wGcgVJV0MLg
https://dl.doubtnut.com/l/_ncPCJ8Q6ukWq
https://dl.doubtnut.com/l/_MCzcoUxWB5wy

8. A simple pendulum is made of a hollow sphere having a small hole in
the bottom. The pendulum is made to vibrate after filling it with water.
STATEMENT -1 : Time period of pendulum will first increase upto certain
maximum value and then decrease are return to its initial minimum value.
and

STATEMENT-2 : The effective length of osciallation of a simple pendulum

first increases andthen decreases toreturn to its initial minimum value

o Watch Video Solution

9. STATEMENT -1 : The time period of oscillation of a simple pendulum of
constant length is more at a place inside a mine than on the surface of
the earth.

and

STATEMENT -2 : The frequency of oscillations of a simple pendulum is

more at a place inside a mine than on the surface of the earth .

o Watch Video Solution



https://dl.doubtnut.com/l/_MCzcoUxWB5wy
https://dl.doubtnut.com/l/_tiyOQE4hfCtf
https://dl.doubtnut.com/l/_nu9hsgWUgpXc

10. STATEMENT -1 : If a simple pendulum is in a carriage which is
accelerating downward and acceleration is greater than acceleration due
to gravity , then pendulum turns up side down and oscillates about
highest point.

and

STATEMENT -2 : The time period of pendulum will be independent of g in

above case of pendulum oscillating about highest point.

o Watch Video Solution

11. STATEMENT -1 : The force acting on a particle moving alongx -axis is
F = — a(x + vt),where a is a constant.

and

STATEMENT-2 : To an observer moving along x-axis with constant velocity

v, it represents SHM.

o Watch Video Solution



https://dl.doubtnut.com/l/_nu9hsgWUgpXc
https://dl.doubtnut.com/l/_EQMr3ThpotHF

12. STATEMENT-1 : The energy is increased because the amplitude is
increased .
and

STATEMENT-2 : The amplitude is increased because energy is increased.

° Watch Video Solution

13. STATEMENT-1 : An oscillatory motion is necessarily periodic.
and

STATEMENT -2 : A simple harmonic motion is necessarily osciallatory.

° Watch Video Solution

ASSIGNMENT ( SECTION-F( MATRIX MATCH TYPE QUESTIONS) )

1. The acceleration- time graph of a particle executing SHM along x-axis is

shown in figure. Match Column-l with column-li


https://dl.doubtnut.com/l/_jqP1fwFiPpZb
https://dl.doubtnut.com/l/_TI1lSWMEqI84
https://dl.doubtnut.com/l/_2lwgp2R6lWCG

Column-I Column-II
Position of particle Physical,quantites related with particle’:
(A) At position 1 (p) Kinetic energy is maximum
(B) At position 2 q Potential energy is maximum
(C) At position 3 (r) Displacement of particle is negative
(D) At position 4 (s) Velocity is maximum

o Watch Video Solution

2. A simple pendulum of length | is oscillating with a time period T =1

minute . Match the columns.


https://dl.doubtnut.com/l/_2lwgp2R6lWCG
https://dl.doubtnut.com/l/_T006cHYilcko

Column-I

(A) Time period if the pendulum is osciallated inside liquid

(B) Time period if a constant force less than or equal to weight of bob is ¢
(C) Time period if the pendulum is oscillated in a moving lift

(D) Time period if its length becomes equal to radius of earth (R )

° Watch Video Solution

3. A particle is executing simple harmonic motion with frequency f. Match

the columns.

Column-I Column-II
(A) Zero (p) Frequency with which kinetic energy of particle osci
(B) t (¢) Frequency with which potential energy of particle os
(C) 2f (r) Frequency with which difference between kinetic ane
(D) 4f (s) Frequency with which velocity of paritcle osciallates

(t) Frequency with which total mechanical energy oscil

° Watch Video Solution

ASSIGNMENT ( Section-G( Integers Answer Type Question) )



https://dl.doubtnut.com/l/_T006cHYilcko
https://dl.doubtnut.com/l/_IJr7QeS5ncfk

1. The -equation of motion of a body executing SHM. s

T = acos. %(t + 1). Find the time at which the body comes to rest for

first time.

° Watch Video Solution

251
2. Two simple pendulum have lengths land 1—% . At t = 0 they are in
same phase after how may oscillations of smaller pendulum will they be

again in phase for first time ?

° Watch Video Solution

3. A spring mass system osciallates with a time period 7s. The
entiresystem is immersed in a liquid whose density at halt that of the

material of the block. Find the new time period ( in s ) of osciallations.

° Watch Video Solution



https://dl.doubtnut.com/l/_MrRQrrh1TQDL
https://dl.doubtnut.com/l/_vjDbnkm17xzz
https://dl.doubtnut.com/l/_gKj2IGPRSydY
https://dl.doubtnut.com/l/_g2BpI5TAI1y8

4. Starting from the origin a body oscillates simple harmonically with a

1
period of 2s . After time — second willthe kinetic energy be 75 % of its
x

total energy, then value of x is

° Watch Video Solution

ASSIGNMENT ( SECTION-H ( MULTIPLE TRUE-FALSE TYPE QUESTIONS) )

1. STATEMENT-1: In SHM the scalar product of velocity and acceleration is

always negative .

STATEMENT-2 : Time period of a simple pendulum of very large lenth
compared to earth's radius is 1.4 hr.

STATEMENT-3 : For a given amplitude of S.H.M. total energy of spring

mass system is independent of mass of body.

A TTF

B. T.F.T.

CTTT.


https://dl.doubtnut.com/l/_g2BpI5TAI1y8
https://dl.doubtnut.com/l/_PCZ4gjwwSOPm

D. F.F.F.

Answer: 3

° Watch Video Solution

2. STATEMENT-1: Time period of a physical pendulum is independent of

mass of the body.

/1
STATEMENT-2 : Time period of a torsional pendulum is 27 A where,
[ = moment of inertia andk = Torsional constant.
STATEMENT-3 : S.H.M. is an example of non-uniform motion.
A TTT
B. F.T.F.

C.T.FF.

D.FFF

Answer: 1

| o A _L vl . o e~ .. ]



https://dl.doubtnut.com/l/_PCZ4gjwwSOPm
https://dl.doubtnut.com/l/_1xTOqWtYcQmT
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3. STATEMENT-1 : A particle executing simple harmonic motion comes to
rest at the extreme positions.
m

STATEMENT-2 : Displacement and velocity of SHM differ in phase by 7
rad.
STATEMENT- 3 : Soldiers are asked to break steps while crossing the
bridges.

A TTT.

B. F.T.F.

C.TFF

D. F.F.F.

Answer: 1

° Watch Video Solution

ASSIGNMENT ( SECTION-I(SUBJECTIVE TYPE QUESTIONS) )


https://dl.doubtnut.com/l/_1xTOqWtYcQmT
https://dl.doubtnut.com/l/_w4fgLA4kV6b9

1. A body undergoing simple harmonic motion has a maximum
acceleration of 8 m/s? , and a maximum speed ofl.6m /s. Find the

period and the amplitude of the motion.

o Watch Video Solution

2. An object undergoes simple harmonic motion with a frequency of
1.6Hz and an amplitude of 4 mm. What is the acceleration at the
maximum displacement from equilibrium ? What is the acceleration 0.4

seconds later?

o Watch Video Solution

3. A mass of 0.5 kg is hung from a spring. A gradually increasing 0.5 N
force is required to pull the mass downward a distance of 0.25 m from its
equilibrium position,if the mass is then released from this position, find
(a) The total energy of the system .

(b) The frequency of the oscillation


https://dl.doubtnut.com/l/_A9nY3BUtlkhv
https://dl.doubtnut.com/l/_xDT27hc1IDVL
https://dl.doubtnut.com/l/_JgslKQ8Ty75b

(c ) The speed and acceleration of the mass as it passes the equilibrium
position.

(d) The speed and acceleration of the mass when the diplacement from
equilibrium is 0.25 m

(e) For the initial condition stated, write down the diplacement equation

of motion for this mass.

o Watch Video Solution

4. A particle moving with S.H.M. has velocitiesof 4cm /s and 3cm /s at
distances of 3 cm and 4 cm respectively from the equilibrium position.
Find

(a)The amplitude of the osciallation

(b) Time period

(c ) The velocity of the particle as is pases through the equilibrium

position.

o Watch Video Solution



https://dl.doubtnut.com/l/_JgslKQ8Ty75b
https://dl.doubtnut.com/l/_0gHLgNqGHQaB
https://dl.doubtnut.com/l/_SR0b5kbJ1wi0

5.Alight spring is loaded with a mass under gravity . If the spring extends

by 10cm ,calculate the period of small vertical osciallation.

o Watch Video Solution

6. Find the angular frequency of the small osciallations of the thin sphere
of mass M constaining ideal fluid of mass m . The spring has a constant k

and sphere executes pure roling.

3

. 3
| s\\(\\é&

° Watch Video Solution



https://dl.doubtnut.com/l/_SR0b5kbJ1wi0
https://dl.doubtnut.com/l/_OqyXOHWRMbPw

7. A bullet of mass m embeds itself in a block of mass M resting on a
smooth horizontal surface, attached to a spring of force constant k. If the
initial speed of the bullet is vy along horizontal, find (a) the maximum
compression of the spring and (b) the time for the bullet - block system

to come to rest.

° Watch Video Solution

ASSIGNMENT ( SECTION-J )

1. As a result of adding two mutually perpendicular oscillations of equal

frequency the motion of an object occurs alongan ellipse, in one case the
motion is clockwise, while in the other it is counter clockwise . Write the
equations of motion along each coordinate axis, assuming that the initial

phase along the x-axis is zero.

° Watch Video Solution



https://dl.doubtnut.com/l/_QUOINDh4LsyY
https://dl.doubtnut.com/l/_UdSO9b7oqpE3
https://dl.doubtnut.com/l/_l75W2l3WgC5O

2. A ball of mass, m is attractive to two springwhich are already stretched
so that each pulls on to ball with a force F. length of each spring . In this
Determine the period of small oscillations of the ball in a difference
perpendicular of length of psirng. Difference of the mass of spring and

gravity .

o Watch Video Solution

3. A solid cylinder of mass m length L and radius R is suspended by means

of two ropes of length | each as shown. Find the time period of small


https://dl.doubtnut.com/l/_l75W2l3WgC5O
https://dl.doubtnut.com/l/_FV8p5d0fjk6G

angular oscillations of the cylinder about its axis AA

A/

o Watch Video Solution

4. A particle of mass 3 kg moves in aone dimensional field along x-axis.
The force due to the field depends on its position as F' = 729z° — 64 .
Find the state equilibrium position. Determine the time period of
osciallations for small amplitude osciallations about the stable

equlibrium position.



https://dl.doubtnut.com/l/_FV8p5d0fjk6G
https://dl.doubtnut.com/l/_jD9vsF5PgscH

| o Watch Video Solution

5.The block of M in the figure is connected to a left spring (k1 = k). The
right spring (k2 = 2k) is fixed to the other wall such that its free end is 6
cm away from blocm. In this situation, entire system isin equilibrium. Now,
block is displaced to left by 64/2 cm and released. Determine the time

period of oscillatory motion of the block.

11

>
Gem:

o View Text Solution

6. For a diatomic gas having 3 translational and 2 rotational degree of

freedom ,jthe energy is given by ?

o Watch Video Solution



https://dl.doubtnut.com/l/_jD9vsF5PgscH
https://dl.doubtnut.com/l/_v0obskOQF1SC
https://dl.doubtnut.com/l/_0Hxp6e3Babxo
https://dl.doubtnut.com/l/_KTs0hEzCVKQp

7. A particle of mass m is allowed to oscillate near the minimum of a
vertical parabolic path having the equaiton z? = 4ay. The angular

frequency of small oscillation is given by

y
A

P X

A a../ga
B.b. /2
a

g
C.c.y/—
¢ \/ 2a
5
D.d.\/—g
a

Answer: 2

| o Watch Video Solution


https://dl.doubtnut.com/l/_KTs0hEzCVKQp

8. Find the angular frequency of motion of disc of mass m and radius r for
small motion (Assuming that disc rolls without slipping ) of disc.When we
neglect the inertial effect of rod BD, spring constant are k; and k2 as

shown in figure.

° View Text Solution

EXAMPLE

1. Categorize the motion as periodic or oscillatory motion

() Motion of planets around the sun.


https://dl.doubtnut.com/l/_KTs0hEzCVKQp
https://dl.doubtnut.com/l/_p27KSAbeUCVH
https://dl.doubtnut.com/l/_qWA8stBzDhIw

(i) A weighted test tube floating in a liquid pressed down and released

(ii) Motion of hands of a clock.

° Watch Video Solution

2. A nurse in a hospital , noted for a patient that heart was beating 75

times a minutes. Find its frequency and time period.

° Watch Video Solution

3. Which of the following functions of time represented (a) periodic and
(b) non-periodic motion ? Given the period for each case of periodic

motion (w is any positive constant(i)sin wt — cos wt(#)log(2w)

° Watch Video Solution

4. Categorise the following function of time :sinwt + sin 3wt + sin Swt

as


https://dl.doubtnut.com/l/_qWA8stBzDhIw
https://dl.doubtnut.com/l/_BnpGaBhgP1Kp
https://dl.doubtnut.com/l/_PYjQUAqCPDdO
https://dl.doubtnut.com/l/_zvFqFSb95dH4

(a) S.H.M.
(b) Periodic but no S.H.M. Also give the period.
Hint : Find the smallest interval of time after which the sum of 3 terms

repeats

o Watch Video Solution

5. Categories the following function of time 3sin<2wt — %) as

(a) SHM, (b) Periodic but not SHM. Also give the period.

o Watch Video Solution

oy :
A P(t=0)

G) o)

Figure depicts two circular motions. The radius of the circle, the period of

revolution, the initial position and the sense of revolution are indicated


https://dl.doubtnut.com/l/_zvFqFSb95dH4
https://dl.doubtnut.com/l/_EAUw7ghcLBNy
https://dl.doubtnut.com/l/_dPi9nEyMefrl

on the figure. Obtain the SHMs of the x-projection of the radius vector of

the rotating particle P in each case.

° Watch Video Solution

7.1n the figure, dots and arrows show the position and the velocity of a
paritcle executing SHM. What are the phases at the five indicated instants
when the position at time t is given by

z = Asin(wt + ¢)

———————

o Watch Video Solution



https://dl.doubtnut.com/l/_dPi9nEyMefrl
https://dl.doubtnut.com/l/_oWiR0PPAuDR7

8. Plot the corresponding reference circle for given SHM, indicate the

initial (¢ = 0) position of the paritcle, the radius of the circle , and the

angular speed of the rotating paritcle. Consider anticlockwise direction
. . 7.(- .

for rotation. £ = — 3sm<2t + Z) (Express in the form , z = Acos (

N
.

omega t + phi))

o Watch Video Solution

9. A particle executes a simple harmonic motion of time period T. Find the
time taken by the particle to go directly from its mean position to half

the amplitude.

o Watch Video Solution

10. A particle executes SHM with a time period of 2s and amplitude 10 cm .
Find its (i) Displacement (ii) Velocity (iii) Acceleration after 1/6 s, Starting

from mean position.

| o WMl L\ dan C Al iklmn


https://dl.doubtnut.com/l/_YN8orfQmrF3J
https://dl.doubtnut.com/l/_KNl9mmR6gy3w
https://dl.doubtnut.com/l/_oiwVMrBRvVMY
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11. A particle of mass 2 kg executing SHM has amplitude 10 cm and time
period is 1s.Find (i) the angular frequency (ii) the maximum speed (ii) the
maximum acceleration (iv) the maximum restoring force (v) the speed
when the displacement from the mean position is 8 cm (vi) the speed
after % s the particle was at the extreme position (vii) the time taken by
the particle to go directly from its mean position to half the amplitude
(viii) the time taken by the particle to go directly from its exterme

position to half the amplitude.

o Watch Video Solution

12. The speed of a particle executing SHM with amplitude of displacement
5 cm is 3cm /s at a distance 2.5 cm from mean position. What will be its

speed at a distance 2.5,/3 from mean position?

o Watch Video Solution



https://dl.doubtnut.com/l/_oiwVMrBRvVMY
https://dl.doubtnut.com/l/_oP4EIFqaQ7Ot
https://dl.doubtnut.com/l/_C6PPuYMcoHx2
https://dl.doubtnut.com/l/_3K3ELsbSxR39

13. Two identical springs of spring constant k are attached to a block of
mass m and to fixed supports as shown in Fig. 14.14. Show that when the
mass is displaced from its equilibrium position on either side, it executes

a simple harmonic motion. Find the period of oscillations.

I

o Watch Video Solution

14. Howdoes the huge ball (5.4 X 105kg) hanging on the 22" floor of
one of the world's tallest building ( chapter opening question mentioned

in the introduction) counter the sway of the building?

o Watch Video Solution



https://dl.doubtnut.com/l/_3K3ELsbSxR39
https://dl.doubtnut.com/l/_7VBTzXez9YTs

15. A block whose mass is 2 kg is fastened on a spring whose spring
constant is 100 Nm ! . It is pulled to a distance of 01 m from over a
frictionless surface and is released at t=0. Calculate the kinetic eneryg of

the block when it is 0.05 m away from its mean position.

o Watch Video Solution

16. A particle executes SHM with amplitude A and time period T. When the
displacement from the equilibrium position is half the amplitude , what

fractions of the total energy are kinetic and potential energy?

o Watch Video Solution

17. A particle of mass 0.2 kg is excuting SHM of amplitude 0.2 m. When it
passes through the mean position its kinetic energy is 64 x 10 %J .
Obtain the equation of motion of this particle if the initial phase of

oscillation is 7 / 4.

| o WMl L\ dana C Al iklmn


https://dl.doubtnut.com/l/_3lr9XtjEfKVv
https://dl.doubtnut.com/l/_w7pfTMO12whr
https://dl.doubtnut.com/l/_Pkvm2K7yxSXS
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18.A 2.5 kg collar is attached to a spring of spring constant 250Nm ~ ! . It
slides without friction over a horizontal surface . It is displaced from its
equilibrium position by 20 cm and releasd. Calculate the period of

osciallation and the maximum speed.

° Watch Video Solution

19. The length of the simple pendulum which ticks seconds is

° Watch Video Solution

20. If the length of a simple pendulum of a clock incrreases by 2% how

much loss or gain of second per day will take place ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Pkvm2K7yxSXS
https://dl.doubtnut.com/l/_er6upDE7rl4X
https://dl.doubtnut.com/l/_MvTJgDSyTo1O
https://dl.doubtnut.com/l/_yCJAPA93JLdu

21. For the damped oscillator shown in Figure, the mass m of the block is
400 g, k = 45Nm ! and the damping constant b is 80gs ~!. Calculate .
(a) The period of osciallation ,

(b) Time taken for its amplitude of vibrations to drop to half of its initial
value and

(c ) The time taken for its mechanical energy to drop to half its initial

value.

° Watch Video Solution

1. Which of the following is/are not SHM?

Ay = Acosuwt
B.y = Asinwt
C.y = Asin3wt

D.y = AefT


https://dl.doubtnut.com/l/_C1WfTyN1kpcD
https://dl.doubtnut.com/l/_RZrGwX7w9d6j

Answer: D

° Watch Video Solution

2. The phase difference between the instantaneous velocity and

acceleration of a particle executing simple harmonic motion is:-

A. zero

D.2m

Answer: B

° Watch Video Solution

3. A particle executing SHM along y-axis, which is described by

t
Y= 10sin%, phase of particle at t =2s is


https://dl.doubtnut.com/l/_RZrGwX7w9d6j
https://dl.doubtnut.com/l/_5jaKthjZnQlB
https://dl.doubtnut.com/l/_CiAGpVnGpx0U

®
o3 |3 Ay

Answer: B

o Watch Video Solution

4. A particle is executing SHM about y =0 along y-axis. Its position at an
instant is given by y = (7m)sin(nt). Its average velocity for a time
interval 0 to 0.5 s is
A.14m/s
B.7m/s
1
C.—m/s
- /

D. 28m/s


https://dl.doubtnut.com/l/_CiAGpVnGpx0U
https://dl.doubtnut.com/l/_KoCzmE5JUz3t

Answer: A

° Watch Video Solution

5. A body is executing SHM with amplitude A and time period T'. The ratio

of kinetic and potential energy when displacement from the equilibrium

position is half the amplitude

Al:1

B.2:1

C.1:3

D.3:1

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_KoCzmE5JUz3t
https://dl.doubtnut.com/l/_vULWZsRlRLlL

6. The potential energy of a particle of mass 0.1 kg , moving along the X-
axis , is given by U = 5z(x — 4)J, where x is in metres. Choose the
wrong option.

A.0.27s

B.0.17s

C. s

Answer: A

o Watch Video Solution

7. A simple harmonic motion is represented by :

Y= 5(sin37rt + 4/3 cos 37rt)cm The amplitude and time period of the

motion by :

A.10m


https://dl.doubtnut.com/l/_QavMwvlh3nOn
https://dl.doubtnut.com/l/_IZreTsNstPXN

B.5m
C.5(1++/3)m

D.5,/3m

Answer: A

° Watch Video Solution

8. A particle of mass 2kg executing SHM has amplitude 20cm and time

period 1s. Its maximum speed is

A.0314 m/s

B.0.628 m/s

C.1.256 m/s

D.2.512 m/s

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_IZreTsNstPXN
https://dl.doubtnut.com/l/_g635aPhG8KMf

9. If length of a simple pendulum is increased by 69%, then the

percentage increase in its time period is

A. 0.69

B.0.3

C.05

D. 0.1

Answer: B

o Watch Video Solution

10. A uniform solid sphere of mass m and radius R is suspended in vertical

plane from a point on its periphery. The time period of its oscillation is


https://dl.doubtnut.com/l/_g635aPhG8KMf
https://dl.doubtnut.com/l/_mZeRDKw7fwiU
https://dl.doubtnut.com/l/_psQB9C3nvYDV

0
| 3
515 < =]

Answer: A

° Watch Video Solution

1. A second pendulum is moved to moon where acceleration dur to
gravity is 1/6 times that of the earth, the length of the second pendulum
on moon would be
A. 6 times
B. 12 times
C. — times
6

D. E times

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_psQB9C3nvYDV
https://dl.doubtnut.com/l/_Av6XniRXPqtz

12. Imagine a narrow tunnel between the two diametrically opposite

points of the earth. A particle of mass m is released in this tunnel . The

time period of oscillation is

Answer: C

o Watch Video Solution

13. In the adjacent figure, if the incline plane is smooth and the springs

are identical then the period of oscillation of this body is


https://dl.doubtnut.com/l/_Av6XniRXPqtz
https://dl.doubtnut.com/l/_78qGgOUOClPH
https://dl.doubtnut.com/l/_EdXZFbAIzBli

L -
A 2T %
2k
B. 2w %
k
C.2rm M
ksinf
D. % M sin 6
k
Answer: A

o Watch Video Solution

14. In case of damped oscillation frequency of oscillation is

A. Greater than natural frequency


https://dl.doubtnut.com/l/_EdXZFbAIzBli
https://dl.doubtnut.com/l/_023L16eBG9No

B. Less than natural frequency

C. Equal to natural frequency

D. Both (1) & (3)

Answer: B

o Watch Video Solution

15. In forced oscillations , a particle oscillates simple harmonically with a

frequency equal to

A. Frequency of driving force

B. Natural frequency of body

C. Difference of frequency of driving and natural frequency

D. Mean of driving force and natural frequency

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_023L16eBG9No
https://dl.doubtnut.com/l/_6VzZLCS6neid

16. Which of the following equation represents damped oscillation?

@’
dt?

dz? )
B.— = — kx + fysinwyt

= —kz

Answer: D

o Watch Video Solution

17.1n case of damped oscillation frequency of oscillation is

bt
A. Aeom

bt
B. Aen


https://dl.doubtnut.com/l/_6VzZLCS6neid
https://dl.doubtnut.com/l/_2601SS2K18Vb
https://dl.doubtnut.com/l/_EQOTqa1CA4xt

Answer: A

° Watch Video Solution

18. Resonsance is a special case of

A. Damped oscillation

B. Forced oscillation

C. Natural oscillatin

D. Both (1) & (3)

Answer: B

° Watch Video Solution

Assignment (Section - A) (OBJECTIVE TYPE QUESTIONS)

1. For a particle executing simple harmonic motion, the acceleration is -



https://dl.doubtnut.com/l/_EQOTqa1CA4xt
https://dl.doubtnut.com/l/_66seCve5O8bk
https://dl.doubtnut.com/l/_vfjVOvOPXGdL

A.is uniform

B. varies linearly with time
C.is non uniform

D. Both (2) & (3)

Answer: C

o Watch Video Solution

2. The phase difference between displacement and acceleration of

particle in a simple harmonic motion is

A. zero

D.2m

Answer: B



https://dl.doubtnut.com/l/_vfjVOvOPXGdL
https://dl.doubtnut.com/l/_59kt8mmEZFHp

| o Watch Video Solution

3.The shape of graph plotted between velocity and position of a particle

executing simple harmonic motion is

A. A straight line

B. An ellipse

C. A parabola

D. A hyperbola

Answer: B

° Watch Video Solution

4. If particle is excuting simple harmonic motion with time period T, then

the time period of its total mechanical energy is :-

A. zero


https://dl.doubtnut.com/l/_59kt8mmEZFHp
https://dl.doubtnut.com/l/_2OIko2I6cwaC
https://dl.doubtnut.com/l/_mrXIsIf2C3CV

D. Infinite

Answer: D

o Watch Video Solution

5. Identify the corret definition

A. If after every certain interval of time, particle repeats its motion

then motion is called periodic motion

B.To and fro motion of a particle over the same path is called

oscillatory motion

C. Oscillatory motion described in terms of single sine and cosine

functions is called simple harmonic motion

D. All of these


https://dl.doubtnut.com/l/_mrXIsIf2C3CV
https://dl.doubtnut.com/l/_K187L3wq79vz

Answer: D

° Watch Video Solution

6. The equation of motion of a simple harmonic motion is not

A.x = Asin(wt + ¢)
B.z = Acos(wt — @)
C.z = asinwt + bcos wt

D.z = Asin(wt + ¢)+ B sin (2 omega t + phi)’

Answer: D

° Watch Video Solution

7.Select wrong statement about simple harmonic motion

A. The body is uniformly accelerated


https://dl.doubtnut.com/l/_K187L3wq79vz
https://dl.doubtnut.com/l/_YGM7smohXagD
https://dl.doubtnut.com/l/_UPl1uXZwfYmq

B. The velocity of the body changes smoothly at all instants

C.The amplitude of oscillation is symmetric about the equilibrium

position

D. The frequency of oscillation is independent of amplitude

Answer: A

o Watch Video Solution

8. The motion of a particle executing simple harmonic motion is given by
X = 0.01sin1007(¢ + 0.05), where X is in metres andt in second. The
time period is second is

A.0.01s

B. 0.02s

C.01s

D.0.2s


https://dl.doubtnut.com/l/_UPl1uXZwfYmq
https://dl.doubtnut.com/l/_ZEOHxHqLHfBr

Answer: B

° Watch Video Solution

9. A particle moves under force F' = 5(z — 2)3 .Motion of the particle is

A. Translatory
B. Oscillatory
C.SHM

D. All of these

Answer: B

° Watch Video Solution

10. For a particle showing motion under forces F = — 5(z — 2)? , the

motion is


https://dl.doubtnut.com/l/_ZEOHxHqLHfBr
https://dl.doubtnut.com/l/_tnJPdQtlauH6
https://dl.doubtnut.com/l/_VCbnWmzZTeZb

A. Translatory

B. Oscillatory

C. SHM

D. All of these

Answer: A

o Watch Video Solution

11. For a particle showing motion under forces F' = — 5(z — 2) , the
motion is

A. Translatory

B. Oscillatory

C.SHM

D. Both (2) & (3)

Answer: D



https://dl.doubtnut.com/l/_VCbnWmzZTeZb
https://dl.doubtnut.com/l/_1laoiQGEF4qC

| ° Watch Video Solution

12. A boy is swinging in a swing. intially he is sitting then he stands , the

time period will

A. First decrease then increase

B. Decrease

C.increase

D. Remain same

Answer: B

° Watch Video Solution

13. Time period of a simple pendulum in a freely falling lift will be

A. Finite

B. Infinite


https://dl.doubtnut.com/l/_1laoiQGEF4qC
https://dl.doubtnut.com/l/_9o5BwVt1cM4h
https://dl.doubtnut.com/l/_zvwEitzTOWcT

C.zero

D. All of these

Answer: B

° Watch Video Solution

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

its time period will be

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_zvwEitzTOWcT
https://dl.doubtnut.com/l/_wzwP2dMIKRWs

15. A particle is executing SHM with time period T. If time period of its

total mechanical energy isT' then T is

C.zero

D. Infinite

Answer: D

o Watch Video Solution

16. A body executing S.H.M.along a straight line has a velocity of 3ms !
when it is at a distance of 4m from its mean position and4ms ~! when it
is at a distance of 3m from its mean position.lts angular frequency and

amplitude are

A 2rads ! & 5m


https://dl.doubtnut.com/l/_lUT8oycITCXi
https://dl.doubtnut.com/l/_phw558iaY5B5

B.1rads ' &10m

C.2rads ' & 10m

D.1rads ! & 5m

Answer: D

o Watch Video Solution

17. Two identical springs have the same force constant 73.5Nm ! . The
elongation produced in each spring in three cases shown in Figure-1,

Figure-2 and Figure-3 are (g = 9.8ms*2)

L1l LL



https://dl.doubtnut.com/l/_phw558iaY5B5
https://dl.doubtnut.com/l/_uLtcaE8WzQOS

Answer: D

o Watch Video Solution

18. The frequency of oscillation of amass m suspended by a spring is v;. If
length of spring is cut to one third then the same mass oscillations with
frequency vs. Then

A vy = 3’01

B. 3'1)2 =0

C.vy = sqrdv;

D. \/g’l)z = U


https://dl.doubtnut.com/l/_uLtcaE8WzQOS
https://dl.doubtnut.com/l/_iqmhVYJKazrZ

Answer: C

° Watch Video Solution

19. Two particles executing SHM of same frequency, meet at z = + A /2,
while moving in opposite direction . Phase difference between the

particles is

w|§f’ m|§‘ w3y o3

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_iqmhVYJKazrZ
https://dl.doubtnut.com/l/_AuiJPEcigs9j

20. A particle is executing SHM with time period T Starting from mean

5
position, time taken by it to complete 3 oscillations is,

Answer: D

o Watch Video Solution

21. A particle executes S.HM. between x = — A and ¢ = + 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, > Tp

C. T1 - T2


https://dl.doubtnut.com/l/_ESr1k0Eix0kj
https://dl.doubtnut.com/l/_kT1k6NVfrOKI

D.T, = 2T}

Answer: A

° Watch Video Solution

™ 0
22. Two SHMs are given by ylzasin(§t+§) and

2 T
Yo = bsin(Tt—k 5) . The phase difference between these after 1

second is

>
3

o
ol &3 o3

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_kT1k6NVfrOKI
https://dl.doubtnut.com/l/_y25mLHPidNSx
https://dl.doubtnut.com/l/_FPm5e1uVZ5Ic

23. A simple harmonic motino has amplitude A and time period T. The

maxmum velocity will be

A. 4AT

5 24
T

C.2 A

D27rA
T

Answer: D

o Watch Video Solution

24. A particle is executing S.H.M. with amplitude A and has maximum

3A
velocity vy. Its speed at displacement e will be

L

v
B. —L

V2

C.vg


https://dl.doubtnut.com/l/_FPm5e1uVZ5Ic
https://dl.doubtnut.com/l/_EXanj4rnm52F

Answer: A

° Watch Video Solution

25. A particle executes simple harmonic motion according to equation

d2
4d—f + 3202 = 0. Its time period of oscillation is :-
t

2

A. — S
5\/3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_EXanj4rnm52F
https://dl.doubtnut.com/l/_jYOcURNXIAfB

26.The plot of velocity (v) versus displacement (x) of a particle executing
simple harmonic motion is shown in figure. The time period of oscillation

of particle is :-

:(cm)fs
40

x(cm)

C.27s

D. 3ws


https://dl.doubtnut.com/l/_8DEXnhXc5K2M

Answer: A

° Watch Video Solution

27. A particle of mass 10g is undergoing SHM of amplitude 10cm and

period 0.1s. The maximum value of force on particle is about

A. 56N

B.275N

C.35N

D.4N

Answer: D

° Watch Video Solution

7r
28. Two identical pendulums oscillate with a constant phase difference 1

and same amplitude. If the maximum velocity of one is v, the maximum


https://dl.doubtnut.com/l/_8DEXnhXc5K2M
https://dl.doubtnut.com/l/_atM9AQtDCRvZ
https://dl.doubtnut.com/l/_6oVREnkIiaM9

velocity of the other will be.

B. ﬂv

C.2v

v
D.—

V2

Answer: A

° Watch Video Solution

29. Which of the following graphs best represents the variation of

acceleration 'a' with displacement x?



https://dl.doubtnut.com/l/_6oVREnkIiaM9
https://dl.doubtnut.com/l/_QvrPY9tEd3BS
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Answer: B

° Watch Video Solution

30. 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/_QvrPY9tEd3BS
https://dl.doubtnut.com/l/_j6po98aPN13X

NS

D. Some other fraction of A

Answer: B

o Watch Video Solution

31. A particle of mass 4kg moves simple harmonically such that its PE (U)

varies with position x, as shown. The period of oscillations is :-

MU(X) joule

preassvunave

O 0.2 > x(m)—


https://dl.doubtnut.com/l/_j6po98aPN13X
https://dl.doubtnut.com/l/_R5uTvP8wXNbY

Answer: D

o Watch Video Solution

32.The kinetic energy and potential energy of a particle executing simple

harmonic motion will be equal when displacement (amplitude = a) is

@ >

N

N
i e
\V)

Answer: B



https://dl.doubtnut.com/l/_R5uTvP8wXNbY
https://dl.doubtnut.com/l/_8t6k3iS48VWl

| o Watch Video Solution

33. A block is resting on a piston which executes simple harmonic motion
in vertical plain with a period of 2.0s in vertical plane at an amplitude just
sufficient for the block to separate from the piston. The maximum velocity
of the piston is

A.1.57ms?

B.3.12ms !

C.2.0ms !

D. 6.42ms !

Answer: B

o Watch Video Solution

34. A simple pendulum suspended from the celling of a stationary lift has

period Tj,. When the lift descends at steady speed, the period is 77}, and


https://dl.doubtnut.com/l/_8t6k3iS48VWl
https://dl.doubtnut.com/l/_2zH5OS29vhaz
https://dl.doubtnut.com/l/_4ASMsTuIfj8L

when it descends with constant downward acceleration, the period is 75

which one of the following is true?

AT, =T, =T,

B.Ty =T, < T}

C.TO :Tl > T2

D.T, < T; < Ty

Answer: B

o Watch Video Solution

35. If a Seconds pendulum is moved to a planet where acceleration due to

gravity is 4 times, the length of the second's pendulum on the planet

should be made

A. 2 times

B. 4 times

C. 8 times


https://dl.doubtnut.com/l/_4ASMsTuIfj8L
https://dl.doubtnut.com/l/_HW9PiyfzOzTM

D. 15 times

Answer: B

o Watch Video Solution

36. A simple pendulum with a metallic bob has a time period T.The bob is
now immersed in a non-viscous liquid and oscillated . If the density of the
liuid is % that of metal , what will be the time period of the same
pendulum?

Hint : If the solid bob of the pendulum has relative densty D and has

been submerged in a non-viscous liquid of relative density p then

effective acceleration due to gravity g’ = g — g wheren = —
n P

SIE R


https://dl.doubtnut.com/l/_HW9PiyfzOzTM
https://dl.doubtnut.com/l/_f9GAmqEPIpQO

Answer: B

° Watch Video Solution

37. Two simple pendulum whose lengths are 100cm and 121cm are
suspended side by side. Then bobs are pulled together and then released.
After how many minimum oscillations of the longer pendulum will two be
in phase again. ?

A.10

B. 11

C.20

D. 21

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_f9GAmqEPIpQO
https://dl.doubtnut.com/l/_2OAYL9uVE6k2

38.The time period of oscillations of a simple pendulum is 1 minute. If its

length is increased b 44% then its new time period of oscillation will be

A. 96s

B. 58s

C.82s

D.72s

Answer: D

o Watch Video Solution

39. If the length of a clock pendulum increases by 0.2% due to

atmospheric temperature rise, then the loss in time of clock per day is

A. 86.4s

B.43.2s

C.72.5s


https://dl.doubtnut.com/l/_K5lO583vuJzV
https://dl.doubtnut.com/l/_8WWTbVRwSRgP

D. 32.5s

Answer: A

o Watch Video Solution

40. A simple pendulum is oscillating in a trolley moving on a horizontal
straight road with constant acceleration a. If direction of motion of
trolley is taken as positive x direction and vertical upward direction as

positive y direction then the mean position of pendulum makes an angle

A.tan !

VS
SIS

with y axis in +x direction

1

B.tan with y axis in -x direction

C.tan !

with y axis in +x direction

D.tan ' with y axis in -x direction

/N 7N N
ele wle wl|eo

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8WWTbVRwSRgP
https://dl.doubtnut.com/l/_Lm4nSYu1TCk7

41. The time period of oscillation of a simple pendulum is /2s. If its

length is decreased to half of initial length, then its new period is

A.4s
B.1s

C. \/ﬁs
D. 24/2s

Answer: D

o Watch Video Solution

42. The graph between time period (I) and length (I) of a simple

pendulum is

A. Straight line

B. Parabolic

C. Hyperbolic


https://dl.doubtnut.com/l/_DpED6BLcPEyr
https://dl.doubtnut.com/l/_nfwVG7Nixiqq

D. Elliptical

Answer: B

° Watch Video Solution

43. 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.The period will go on increasing till the sphere is empty

B. The period will go on decreasing till the sphere is empty

C. The period will not be affected at all

D. The period will increase first, then decrease to initial value till the

sphere is empty

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_nfwVG7Nixiqq
https://dl.doubtnut.com/l/_LZn61hWIFOny
https://dl.doubtnut.com/l/_peXTcoFuJZ73

44, A uniform rod of mass m and length | is suspended about its end.

Time period of small angular oscillations is

l
A2m, | —
[
2
B. 2w —l
g
2
C.27 !


https://dl.doubtnut.com/l/_peXTcoFuJZ73

D. 2w L
\/ 3g

Answer: C

o Watch Video Solution

45. A uniform disc of mass m and radius r is suspended through a wire
attached to its Centre. If the time period of the torsional oscillations be T,

what is the torsional constant of the wire?

B. 2w
C.27

D.2m

SR ?M < |

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_peXTcoFuJZ73
https://dl.doubtnut.com/l/_4uVnIOLuMdYp
https://dl.doubtnut.com/l/_Xe9XId3myG7k

46. A solid cylinder of denisty po, cross-section area A and length [ floats

in a liquid p( > po with its axis vertical, . If it is slightly displaced
downward and released, the time period will be :

l
B. 27w ,0_0
Py
l
C.2m L
Pog
l
D.27w, | —
\/ 29
Answer: B
o Watch Video Solution

47. A block of mass m hangs from three springs having same spring

constant k. If the mass is slightly displaced downwards, the time period of


https://dl.doubtnut.com/l/_Xe9XId3myG7k
https://dl.doubtnut.com/l/_HG0FHxZEzY8r



https://dl.doubtnut.com/l/_HG0FHxZEzY8r

3m
B.2my4 | ——
2k

C.2m

g

D.2m %
m

Answer: B

o Watch Video Solution

48.Two masses m; = lkg and my = 0.5kg are suspended together by a
massless spring of spring constant 12.5Nm ~!. When masses are in
equilibrium m; is removed without disturbing the system. New amplitude
of oscillation will be

A.30cm

B. 50cm

C. 80cm

D. 60cm


https://dl.doubtnut.com/l/_HG0FHxZEzY8r
https://dl.doubtnut.com/l/_Ytkwzp03ZDna

Answer: C

° Watch Video Solution

49. A mass m is attached to two springs of same force constant K, as

shown in following four arrangements. If T}, T,, T3 and T} respectively

be the time periods of oscillation in the following arrangements in which

case time period is maximum ?

l'L'i'L'LM'uf'.'le_'ul‘imm.E"t'ﬂ.ﬂ'h'ult'\l

() ME gﬁf

=

1

NG

gifﬂilﬂ‘fﬂ“ﬁ?ﬂ

LT
|ii l 1

= F

(R} %
_EK

T, B

in

UﬂDbﬂ
T rh

Radslalsly

e e e e

(d)

M}h\#\\. L


https://dl.doubtnut.com/l/_Ytkwzp03ZDna
https://dl.doubtnut.com/l/_H3DNT8DfVUta

D.d

Answer: B

o Watch Video Solution

50. A clock S is based on oscillations of a spring and clock P is based on
pendulum motion, both clocks run at the same rate on Earth. On a planet
having the same mass, but twice the radius that of the earth

A. S will run faster than P

B. P will run faster than S

C.Both run at same rate

D. Both run at same rate but different than earth

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_H3DNT8DfVUta
https://dl.doubtnut.com/l/_3ZGxMxm1JMxL
https://dl.doubtnut.com/l/_P4j287ODOd3C

51. A 100 g mass stretches a particular spring by 9.8 cm, when suspended
vertically from it. How large a mass must be attached to the spring if the
period of vibration is to be 6.28 s?

A.1000g

B.10°¢g

C.107g

D. 10%g

Answer: D

o Watch Video Solution

52. An assembly of identicl spring mass system is placed on a smooth
horizontal surface as shown. Initially the springs are relaxed. The left
mass is displaced to the left while the right mass is displaced to the right

and released. The resulting collision is elastic. The time period of the


https://dl.doubtnut.com/l/_P4j287ODOd3C
https://dl.doubtnut.com/l/_Bq0NzQHcdONj

oscillatins of the system is.

M M
K jw Sk
- PTOT \i TR

A9 2m
.21 3

m
B.2 —
™/ 2k

C.m m

' k

m
D.2 —

™/ &

Answer: C

° Watch Video Solution

53. The time period of a mass suspended from a spring is T. If is the
spring is cut into four equal parts and the same mass is suspend from

one of the parts, then the new time period will be -


https://dl.doubtnut.com/l/_Bq0NzQHcdONj
https://dl.doubtnut.com/l/_SoeFyTWRCICK

Answer: C

o Watch Video Solution

54.Let T} and T5 be the time periods of two springs A and B when a mass
m is suspended from them separately. Now both the springs are
connected in parallel and same mass m is suspended with them. Now let

T be the time period in this position. Then

tits
"t + to
tito

B. ——
/,2 2
t
C. 1t2
t1 + 12



https://dl.doubtnut.com/l/_SoeFyTWRCICK
https://dl.doubtnut.com/l/_KOCAa87WAm5d

D.t; + ts

Answer: B

° Watch Video Solution

55.In damped oscillations damping froce is directly proportional to speed
of ocillatior .If amplitude becomes half to its maximum value is 1 s, then

after 2 s amplitude will be (Ay- initial amplitude)

V34,

D.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_KOCAa87WAm5d
https://dl.doubtnut.com/l/_1FcWzmJP2dmv
https://dl.doubtnut.com/l/_KGAWImLx2jyQ

56. In forced oscillations , a particle oscillates simple harmonically with a

frequency equal to

A. Frequency of driving force

B. Natural frequency of body

C. Difference of frequency of driving and natural frequency

D. Mean of frequency of driving force and natural frequency

Answer: A

o Watch Video Solution

57.Resonsance is a special case of

A. Forced oscillations

B. Damped oscillations

C. Undamped oscillations

D. Coupled oscillations


https://dl.doubtnut.com/l/_KGAWImLx2jyQ
https://dl.doubtnut.com/l/_8BtdZLDnvkkB

Answer: A

° Watch Video Solution

58.The SHM of a particle is given by the equation z = 2sinwt + 4 cos wt.
Its amplitude of oscillation is

A. 4 units

B. 2 units

C. 6 units

D. 2,/5 units

Answer: D

° Watch Video Solution

59. A particle is acted simultaneously by matually perpendicular simple

harmonic motion £ = acos wt and y = asinwt . The trajectory of motion


https://dl.doubtnut.com/l/_8BtdZLDnvkkB
https://dl.doubtnut.com/l/_Sf7ZRNdeCNlo
https://dl.doubtnut.com/l/_2c45cdTTATNY

of the particle will be

A. Astraight line

B. A circle

C. An ellipse

D. A hyperbola

Answer: A

o Watch Video Solution

60. Which of the following represents a SHM?

A. sinwt — cos wt

B. sinwt + cos wt

C.sinwt + 2cos wt

D. All of these

Answer: D


https://dl.doubtnut.com/l/_2c45cdTTATNY
https://dl.doubtnut.com/l/_gaIUDbxChWpa

° Watch Video Solution

Assignment (Section - B) (OBJECTIVE TYPE QUESTIONS)

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

A. Periodic but not simple harmonic

B. Simple harmonic but not periodic

C. Period and simple harmonic

D. Neither periodic nor simple harmonic

Answer: A

° Watch Video Solution

2. A body of mass 0.01 kg executes simple harmonic motion about x = 0

under the influence of a force as shown in figure. The time period of SHM


https://dl.doubtnut.com/l/_gaIUDbxChWpa
https://dl.doubtnut.com/l/_ZDD3coHCmRBV
https://dl.doubtnut.com/l/_o2RbQrJXP4Ds

A. 1.05s

B.0.52s

C.0.25s

D. 0.03s

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_o2RbQrJXP4Ds

3. A 1.00 x 10_20kg particle is vibrating with simple harmonic motion
with a period 0f1.00 x 10~ ° sec and a maximum speed of 1.00 x 10°* m/s
. The maximum displacement of the particle is

A.1.59 mm

B.1.00 m

C.10m

D. 3.18 mm

Answer: A

o Watch Video Solution

4. The equation of a S.H.M. of amplitude A and angular frequency w in
which all distances are measured from one extreme position and time is

taken to be zero at the other extreme position is

A.x = Asinwt


https://dl.doubtnut.com/l/_rpQafdM7QYQ8
https://dl.doubtnut.com/l/_yQSPdTFyw3ta

B.z = A(coswt + sinwt)
Cx=A— Acoswt

D.z = A + Acoswt

Answer: D

o Watch Video Solution

5. A body oscillates with SHM according to the equation , x=(5 cm)
cos[(27rradsil) + 7r/4]. At t=1.5 s, calculate the (i) displacement, (ii)
speed and (iii) acceleration of the body.

A. —139.56m / s*

B. 139.56m / s>

C.69.78m / s>

D. —69.78m, / s>

Answer: B

[ - |


https://dl.doubtnut.com/l/_yQSPdTFyw3ta
https://dl.doubtnut.com/l/_CD8bX1qM50MY

| @J Watch Video Solution J

6. The period of a particle executing SHM is 8 s . At t=0 it is at the mean
position . The ratio of the distances covered by the particle in the 1st

second to the 2nd second is

A (vV2-1)

B.v2

C(v2+1)

1
D. —

V2

Answer: C

o Watch Video Solution

7. Two particle execute SHM of same amplitude of 20cm with same

period along the same line about the same equilibrium position. The


https://dl.doubtnut.com/l/_CD8bX1qM50MY
https://dl.doubtnut.com/l/_USlQa8erQJL3
https://dl.doubtnut.com/l/_hkUv4baXgEW3

maximum distance between the two is 20cm. Their phase difference in

radians is

SIS ERRE

Answer: A

o Watch Video Solution

8. A particle executes SHM with an amplitude of 2 cm. When the particle is
at 1 cm from the mean position, the magnitude of its velocity equal to

that of its acceleration. Then its time period in seconds is

21


https://dl.doubtnut.com/l/_hkUv4baXgEW3
https://dl.doubtnut.com/l/_kstRG66zXstM

3
o V3
2T

Answer: C

° Watch Video Solution

9. Figure shows the position -time graph of an object in SHM. The correct

equation representing this motion is

X (CImM) &



https://dl.doubtnut.com/l/_kstRG66zXstM
https://dl.doubtnut.com/l/_jTAEffOAhXqY

o.4sin(Zt + X
481N 6 6

Answer: D

° Watch Video Solution

10. A  particle executes SHM  according to  equation
™
x = 10(cm)cos [27rt + 5] , where t is in seconds. The magnitude of the
1
velocity of the particle at t = G will be :-
A.24.7 cm/s
B.20.5 cm/s

C.283 cm/s

D.314 cm/s

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_jTAEffOAhXqY
https://dl.doubtnut.com/l/_CmRabeRe2igU
https://dl.doubtnut.com/l/_gcXUsuubCZY2

1. A particle execute SHM and its position varies with time as
x = Asinwt. Its average speed during its motion from mean position to

mid-point of mean and extreme position is

A. zero
3Aw
Aw

2
2Aw

Answer: B

o Watch Video Solution

12. A particle of mass m in a unidirectional potential field have potential
energyU(z) = a + 2Bx2, where o and 3 are positive constants. Find its

time period of oscillations.

N

s

A2, —

3

B.2w | —

SE


https://dl.doubtnut.com/l/_gcXUsuubCZY2
https://dl.doubtnut.com/l/_rl62vuWYW8Sm

B
D.m ﬁ
m
Answer: C

° Watch Video Solution

13. A particle is executing SHM and its velocity v is related to its position
(x) as v’ + azx® = b, where a and b are positive constant. The frequency

of oscillation of particle is

A 1 b
"2\ a
Vva
27

c Vb
2

D 1 a
2\ b

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_rl62vuWYW8Sm
https://dl.doubtnut.com/l/_gXZhv8bO0k1u

14. A loaded vertical spring executes simple harmonic oscillations with
period of 4 s. The difference between the kinetic energy and potential
energy of this system oscillates with a period of

A 2s

B.1s

C.8s

D. 4s

Answer: A

o Watch Video Solution

15. A body performs S.H.M. Its kinetic energy K varies with time t as

indicated by graph


https://dl.doubtnut.com/l/_gXZhv8bO0k1u
https://dl.doubtnut.com/l/_jKXyVFPzVar8
https://dl.doubtnut.com/l/_AwscpjoS0hxX

1
A. -
II}.
AN
AN s
|
B.
M
U‘ 2VA
'.-,‘ \\-‘f \\ 3
r t
C.
Ul A
// \LH’J,’ \\ -
" ——
{
D.
Answer: A

° Watch Video Solution

16. A particle is performing SHM energy of vibration 90) and amplitude

6cm. When the particle reaches at distance 4cm from mean position, it is


https://dl.doubtnut.com/l/_AwscpjoS0hxX
https://dl.doubtnut.com/l/_kjaiahSvHCBC

stopped for a moment and then released. The new energy of vibration

will be

A.40)

B. 50

C.90J

D. 60)

Answer: A

o Watch Video Solution

17.The variations of potential energy (U) with position x for three simple

harmonic oscillators A, B and C are shown in figure. The oscillators have


https://dl.doubtnut.com/l/_kjaiahSvHCBC
https://dl.doubtnut.com/l/_RLHyH6JahRWx

same mass. The time period of oscillation is greatest for

O (/ {J
] e i
] ; h“&-ﬂt Lo
' ACE
: A1 E
T N AT
A B
A A
B.B
C.C

D. Same for all

Answer: C

o Watch Video Solution

18.If the particle repeats its motion after a fixed time interval of 8 s then
after how much time its maximum value of PE will be attained after

attaining its minimum value ?


https://dl.doubtnut.com/l/_RLHyH6JahRWx
https://dl.doubtnut.com/l/_o3d6X04ZKTMe

A. 2s

B. 4s

C.8s

D.1s

Answer: A

o Watch Video Solution

19. A particle is executing SHM with total mechanical energy 90) and

amplitude 6cm. If its energy is somehow decreased to 40) then its

amplitude will become

A.2cm

B.4cm


https://dl.doubtnut.com/l/_o3d6X04ZKTMe
https://dl.doubtnut.com/l/_49Cw9IFnAkY9

Answer: B

o Watch Video Solution

20. A linear harmonic oscillator of force constant 6 x 10° N/m and

amplitude 4cm, has a total energy 600). Select the correct statement.

A. Maximum potential energy is 600)

B. Maximum kinetic energy is 480 )

C. Minimum potential energy is 120}

D. All of these

Answer: D

o Watch Video Solution

21. A seconds pendulum is mounted in a rocket. Its period of oscillation

decreases when the rocket


https://dl.doubtnut.com/l/_49Cw9IFnAkY9
https://dl.doubtnut.com/l/_6qVYC7u9mQxo
https://dl.doubtnut.com/l/_gAAC6JLRb7S4

A. Moving down with uniform acceleration

B. Moving around the earth in geostationary orbit

C. Moving up with uniform velocity

D. Moving up with uniform acceleration

Answer: D

o Watch Video Solution

22. The curve between square of frequency of oscillation and length of

the simple pendulum is

A. Straight line

B. Parabolic

C. Ellipse

D. Hyperbola

Answer: D



https://dl.doubtnut.com/l/_gAAC6JLRb7S4
https://dl.doubtnut.com/l/_ftGlAKuVY2O4

| o Watch Video Solution

23. A simple pendulum of mass m executes SHM with total energy E. if at
an instant it is at one of extreme positions, then its linear momentum

after a phase shift of % rad will be

A V2mE

B 3mFE
) 2

C.2¢/mE
b 2mE
' 3

Answer: B

o Watch Video Solution

24. There is a rod of length [ and mass m. It is hinged at one end to the

ceiling. The period of small oscillation is


https://dl.doubtnut.com/l/_ftGlAKuVY2O4
https://dl.doubtnut.com/l/_xM12qtUtS8UO
https://dl.doubtnut.com/l/_6UJDfQy4Md0y

2g

L

B. 2w mx
g

c 9 2L
T 39

D. 2w m
gL

Answer: C

o Watch Video Solution

25. 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.T o /p

1
CT x —
VA
1
D.T x —
P


https://dl.doubtnut.com/l/_6UJDfQy4Md0y
https://dl.doubtnut.com/l/_opy1cUUFk8ZV

Answer: C

° Watch Video Solution

26. When a mass of 5 kg is suspended from a spring of negligible mass
and spring constant K, it oscillates with a periodic time 2. If the mass is
removed, the length of the spring will decrease by

A. glk metre

B. klg metre

C. 21 metre

D. g metre

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_opy1cUUFk8ZV
https://dl.doubtnut.com/l/_2cFaXQR2ybRV

27. In the figure shown, there is friction between the blocks P and Q but
the constact between the block Q and lower surface is frictionless.
Initially the block Q with block P over it lies at x = O, with spring at its
natural length. The block Q is pulled to right and then released. As the
spring -blocks system undergoes SHM with amplitude A, the block P tends

to slip over Q, P is more likely to slip at

| , =R

' ] G

i e -J - frjctioniess
' *“*{ - AN
x=—A x=0 = *+A

A. x=0

Bxr= +A4

Cp— A

D —I-A

T = —
NG


https://dl.doubtnut.com/l/_YKHAf3AC3p8A

Answer: B

° Watch Video Solution

28. A flat horizontal board moves up and down under SHM vertically with
amplitude A. The shortest permissible time period of the vibration such
that an object placed on the board may not lose contact with the board

is

g

A2 =
™ a
A

B.2w, | —
g

2A

C 2w, | —
g

T A
21 g

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_YKHAf3AC3p8A
https://dl.doubtnut.com/l/_9nJxaIeecw1L

29. A simple pendulum with iron bob has a time period T. The bob is now
immersed in a non-viscous liquid and oscillated, if the density of liquid is

—th that of iron, then new time period will be

12
or?
7
8.7, | =
13
o1,/ =
11
0.7,/ %
5
Answer: C

o Watch Video Solution

30. When a mass m attached to a spring it oscillates with period 4s. When
an additional mass of 2 kg is attached to a spring, time period increases

by 1s. The value of m is :-

A.3.5kg


https://dl.doubtnut.com/l/_p5xoKjSUFjxD
https://dl.doubtnut.com/l/_HEX99YDv5Efw

B.8.2 kg

C.4.7 kg

D.26 kg

Answer: A

° Watch Video Solution

Assignment (Section C) (PREVIOUS YEARS QUESTIONS)

1. A particle executes linear simple harmonic motion with an amplitude of
3cm. When the 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


https://dl.doubtnut.com/l/_HEX99YDv5Efw
https://dl.doubtnut.com/l/_2GFILGf8Tdfd

Answer: C

° Watch Video Solution

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 1lkg, the time period of oscillations becomes 5s.

The value of min kg is

A3
4
g 2
"3
C16
"9
b 9
" 16
Answer: D

| o Watch Video Solution


https://dl.doubtnut.com/l/_2GFILGf8Tdfd
https://dl.doubtnut.com/l/_JJSVW2zPmmo1

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

vibration will be

Answer: A

o Watch Video Solution

4. A particle is executing SHM along a straight line. Its velocities at
distances x; and x5 from the mean position are v; and v, respectively.

Its time period is


https://dl.doubtnut.com/l/_JJSVW2zPmmo1
https://dl.doubtnut.com/l/_59A5dxZvJBwh
https://dl.doubtnut.com/l/_2EvbiQpOqnwV

2 2
\ Ly — Ty
2 2
T] + x5

B.2m, | —————
\ v+

Answer: C

o Watch Video Solution

5. When two displacement represented by w; = asin(wt) and

y2 = bcos(wt) are superimposed, the motion is

. - . a+b)
A. Simple harmonic with amplitude

B. Not a simple harmonic

. . . . a
C. Simple harmonic with amplitude —

b

D. Simple harmonic with amplitude 1/a® + b?


https://dl.doubtnut.com/l/_2EvbiQpOqnwV
https://dl.doubtnut.com/l/_1VDhTxQ4FWab

Answer: D

o Watch Video Solution

6. The oscillation of a body on smooth horizontal surface is represented
by the equation,x = Acoswt where x=displacement at time t
w=frequency of oscillation

which one of the following graphs shows correctly the variation of a with
t?

Here , a=acceleration at time t

T =time period



https://dl.doubtnut.com/l/_1VDhTxQ4FWab
https://dl.doubtnut.com/l/_QZxgVD0cmE7t

) r
D.

Answer: C

o Watch Video Solution

7.0ut of the following functions representing motion of a particle which

represents SHM?

1.z = sin’ wt

2.2 = 1+ wt + Wt

3.2 = coswt + cos 3wt + cos bwt

4, = sinwt + cos wt

Ay = sinwt — cos wt

B.y = sin’® wt

Cy= 5008(% — 3wt)

D.y = 1+ wt + Wt



https://dl.doubtnut.com/l/_QZxgVD0cmE7t
https://dl.doubtnut.com/l/_4i7YvujwnmV2

Answer: D

° Watch Video Solution

8. Two particles execute simple harmonic motion of the same amplitude
and frequency along close parallel lines. They pass each other moving in

opposite directions each time their displacement is half their amplitude.

Their phase difference is

C.zero

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_4i7YvujwnmV2
https://dl.doubtnut.com/l/_4tKBEnk7ClEp

9. The displacement of paritcle along the x-axis is given by x=a sin® wt.The

motion of the particle corresponds to

: : . w
A. Simple harmonic motion of frequency —
7r
. : . 3w
B. Simple harmonic motion of frequency o
s

C. Non simple harmonic motion

, , . w
D. Simple harmonic motion of frequency o
™

Answer: A

o Watch Video Solution

10. 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

T
B. —
V2


https://dl.doubtnut.com/l/_a5qEh7unC78w
https://dl.doubtnut.com/l/_j0sydsDmmxGV

C.2T

D. 2T

Answer: D

° Watch Video Solution

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

T :%wm be

T
T

s

7r2a

T

wa\/3
T

wa/3

2T

w

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_j0sydsDmmxGV
https://dl.doubtnut.com/l/_EljOm9Jc1IJa

12. Which one of the following equations of motion represents simple
harmonic motion ?

A. Acceleration = — k(z + a)

B. Acceleration = k(z + a)

C. Acceleration =kx

D. Acceleration = — kox + k>

Answer: A

o Watch Video Solution

13. Two simple harmonic motions of angular frequency 100rads ! and
1000rads —! have the same displacement amplitude. The ratio of their

maximum accelerations is

A 1:10


https://dl.doubtnut.com/l/_EljOm9Jc1IJa
https://dl.doubtnut.com/l/_v6Y2gEzwDfl3
https://dl.doubtnut.com/l/_k4t2hSzFvhYe

B.1:10

C.1:10%

D.1:10°

Answer: C

o Watch Video Solution

14. A point performs simple harmonic oscillation of period T and the
7r
equation of motion is given by x = asin(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 ?

@ >
alN wld el [N

N

o


https://dl.doubtnut.com/l/_k4t2hSzFvhYe
https://dl.doubtnut.com/l/_RwnTt6VGKnQ2

Answer: A

o Watch Video Solution

15. A mass of 2.0kg is put on a flat pan attached to a vertical spring fixed
on the ground as shown in the figure. The mass of the spring and the pan
is negligible. When pressed slightly and released the mas executes a
simple harmonic motion. The spring constant is 200N /m. What should
be the minimum amplitude of the motion, so that the mass gets
detached from the pan ? (Take g = 1Om/32)

|8

L

A.10.0cm
B. Any value less than 12.0 cm
C.40cm

D.8.0 cm

Answer: A

(e~ |


https://dl.doubtnut.com/l/_RwnTt6VGKnQ2
https://dl.doubtnut.com/l/_gExSYNIot7vk

[ @ Watch Video Solution J

16. The phase difference between the instantaneous velocity and

acceleration of a particle executing simple harmonic motion is:-

A. zero

B.0.57

D.0.707x

Answer: B

o Watch Video Solution

17. 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. KO and KO


https://dl.doubtnut.com/l/_gExSYNIot7vk
https://dl.doubtnut.com/l/_r0P0mbbP6TJN
https://dl.doubtnut.com/l/_Mqjb06I8Zi6a

B.0 and 2K,

C. % and KO

D. KO and 2K0

Answer: A

o Watch Video Solution

18. 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

i R e B

o

Answer: D

[ - ]


https://dl.doubtnut.com/l/_Mqjb06I8Zi6a
https://dl.doubtnut.com/l/_TYOpO58X55YN

| @J Watch Video Solution J

19. 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

A.Tocﬁ

1
BT x —
VA

1
CT x —
0

1
D.T x ——
m

Answer: B

o Watch Video Solution

20. The circular motion of a particle with constant speed is

A. Simple harmonic but not periodic


https://dl.doubtnut.com/l/_TYOpO58X55YN
https://dl.doubtnut.com/l/_t3SfoW5kYigk
https://dl.doubtnut.com/l/_t7hC2vjKIGBL

B. Periodic and simple harmonic

C. Neither periodic nor simple harmonic

D. Periodic but not simple harmonic

Answer: D

° Watch Video Solution

21. A particle executing simple harmonic motion of amplitude 5e¢m has
maximum speed of 31.4cm / s. The frequency of its oscillation is

A.3Hz

B. 2Hz

C.4Hz

D. 1Hz

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_t7hC2vjKIGBL
https://dl.doubtnut.com/l/_pkPNWTCAiXu1

22. which one of following is a simple harmonic motion?

A. Particle moving in a circle with uniform speed

B. Wave moving through a string fixed at both ends

C. Earth spinning about its axis

D. Ball bouncing between two rigid vertical walls

Answer: B

o Watch Video Solution

23. A particle is moving along the x-axis and force acting on it is given by
F = Fysinwzx N, where w is a constant. The work done by the force from

z =0toxz = 2will be

Fy
A——
w(1 — cosw)
F
B. 0

2w(1 — cos 2w)


https://dl.doubtnut.com/l/_pkPNWTCAiXu1
https://dl.doubtnut.com/l/_jGlvfHHJo42e
https://dl.doubtnut.com/l/_1hlPctS4u7GN

Fy

" w(1 — cos 2w)

2F) sin® w
D. ——
w

Answer: D

° Watch Video Solution

24. Which one of the following statements is true for the speed v and the

acceleration a of a particle axecuting simple harmonic motion?

A.When v is maximum, a is maximum

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

C.When vis zero, a is zero

D. When v is maximum, a is zero

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_1hlPctS4u7GN
https://dl.doubtnut.com/l/_Esjr4hEJMgfn
https://dl.doubtnut.com/l/_AASVoEQm8mvK

25. A particle of mass m is released from rest and follow a particle part as
shown Assuming that the displacement of the mass from the origin is

small which graph correctly depicts the position of the particle as a

function of time?

V(x)A
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Answer: B

° Watch Video Solution

26. In a simple harmonic motion, when the displacement is one-half the

amplitude, what fraction of the total energy is kinetic ?

>

@
B w N =

C.zero



https://dl.doubtnut.com/l/_AASVoEQm8mvK
https://dl.doubtnut.com/l/_EuTegpaV0mxP

Answer: B

° Watch Video Solution

27. A linear harmonic oscillator of force constant 2 x 10 Nm ! and

amplitude 0.01 m has a total mechanical energy of 160 J. Its

A. Maximum P.E. is 160}

B. Maximum P.E is zero

C. Maximum P.E. is 100)

D. Maximum P.E. is 120)

Answer: A

o Watch Video Solution

28. Displacement between maximum potential energy position and

maximum kinetic energy position for a particle executing S. H. M is


https://dl.doubtnut.com/l/_EuTegpaV0mxP
https://dl.doubtnut.com/l/_9vT6MUXZiLTd
https://dl.doubtnut.com/l/_uU7qnKuKACgv

B.+a

C.+ta

Answer: C

o Watch Video Solution

29. A particle of mass m oscillates with simple harmonic motion between
points z; and x4 , the equilibrium position being at O. Its potential

energy is plotted . It will be given below in the graph
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Answer: A

° Watch Video Solution

30. The potential energy of a simple harmonic oscillator when the particle
is half way to its end point is

(where, E is the total energy)


https://dl.doubtnut.com/l/_dlREiawUdgYm
https://dl.doubtnut.com/l/_eSIyl0Cip3r5

Answer: C

° Watch Video Solution

31. If the length of a simple pendulum is increased by 2%, then the time

period

A.increases by 1%

B. Decreases by 1%

C.Increases by 2%

D. Decreases by 2%

Answer: A

° Watch Video Solution

32. Two simple pendulums of length 0.5m and 0.2m respectively are

given small linear displacement in one direction at the same time. They


https://dl.doubtnut.com/l/_eSIyl0Cip3r5
https://dl.doubtnut.com/l/_EzvakX6A0n5T
https://dl.doubtnut.com/l/_ogpJbdkD17DC

will again be in the same phase when the pendulum of shorter length has
completed oscillations

A2

B.1

C.5

D.3

Answer: A

o Watch Video Solution

33. Two sttings A and B length I, and lg and carry masses M, and Mp
at their lower ends . The upper ends being supported by rigid supports. If

ny and np are the frequencies of their vibrations and n4 = 2npg, then

s

Aly =
la 1

,does not depend on mass
B.l4 = 4lp, does not depend on mass

C.ZA = 2lB and MA = 2MB


https://dl.doubtnut.com/l/_ogpJbdkD17DC
https://dl.doubtnut.com/l/_5qe8fiWXTxBz

Answer: A

° Watch Video Solution

34. A mass m is vertically suspended from a spring of negligible mass, the
system oscillates with a frequency n. what will be the frequency of the

system, if a mass 4m is suspended from the same spring?

A2
"2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_5qe8fiWXTxBz
https://dl.doubtnut.com/l/_E0zqLSpdCxWb
https://dl.doubtnut.com/l/_IG4WnGo1Kaov

35. A mass is suspended separately by two springs of spring constant k;
and ks in successive order. The time period of oscillations in the two
cases are 17 and T, respectively .If the same mass be suspended by
connecting the two springs in parallel, (as shown in figure ) then the

timer period of oscillations is T. The correct relation is

2 _ 42 2
A2 =12+t

-2 _ 42 -2
B.ty > =1t > +1t,

-2 _ 4-1 -1
Cty 2=t '+t


https://dl.doubtnut.com/l/_IG4WnGo1Kaov

D.ty = t; + ts

Answer: B

° Watch Video Solution

36. The time period of a mass suspended from a spring is T. If is the
spring is cut into four equal parts and the same mass is suspend from

one of the parts, then the new time period will be -

AL
"4
B.T
c T
"2

D. 2T

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_IG4WnGo1Kaov
https://dl.doubtnut.com/l/_XCf4O6UBEpjj
https://dl.doubtnut.com/l/_GNFuGmIjXWpm

37. A particle, with restoring force proportional to displacement and
resulting force proportional to velocity is subjected to a force F'sinwit. If
the amplitude of the particle is maximum for w = w;, and the energy of
the particle is maximum for w = wy, then

A w; # wy and wy = wy

B.wi; = wp and wy = wy

C.w; = wy and Wo 7é W

D.w; # wy and wy # wy

Answer: B

o Watch Video Solution

38. When an oscillator completes 100 oscillation its amplitude reduced to
1
3 of initial value. What will be its amplitude, when it completes 200

oscillation : -


https://dl.doubtnut.com/l/_GNFuGmIjXWpm
https://dl.doubtnut.com/l/_AZeaVV8uYXf1
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Answer: D

° Watch Video Solution

39. Inc ase of a forced oscillation, the resonance peak becomes very sharp
when the

A. Daming force is small

B. Restoring force is small

C. Applied periodic force is small

D. Quality factor is small

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_AZeaVV8uYXf1
https://dl.doubtnut.com/l/_r4xjZyLja4LQ

40. Two SHM's with same amplitude and time period, when acting
. . . . . . 71- .
together in perpendicular directions with a phase difference of B give
rise to
A. Straight motion
B. Elliptical motion
C. Circular motion

D. None of these

Answer: C

o Watch Video Solution

41. The equations of two waves given as = = acos(wt = §) and
0y

y = acos(wt + a),where d = a + 5

, then resultant wave represent:

A. A hyperbola


https://dl.doubtnut.com/l/_r4xjZyLja4LQ
https://dl.doubtnut.com/l/_e2pFmVSs22z7
https://dl.doubtnut.com/l/_uWZBQe3Ypi5s

B. A circle

C. An ellipse

D. None of these

Answer: B

° Watch Video Solution

42. The damping force on an oscillator is directly proportional to the

velocity. The units of the constant to proportionality are

A kgms !

B. kgms 2

C.kgs 1

D. kgs

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_uWZBQe3Ypi5s
https://dl.doubtnut.com/l/_6lQQDqm93kxx

43. A wave has SHM (simple harmonic motion) whose period is 4s while

another periods 3 s. If both are combined, then the resultant wave will

have the period equal to

A. 4s

B. 5s

C.12s

D.3s

Answer: C

° Watch Video Solution

Assignment (Section D) (ASSERTION-REASON TYPE QUESTIONS)

1. A: Simple harmonic motion is not a uniform motion.

R: Simple harmonic motion can be regarded as the projection of uniform


https://dl.doubtnut.com/l/_6lQQDqm93kxx
https://dl.doubtnut.com/l/_pWH94EAMnaKd
https://dl.doubtnut.com/l/_uvd8Fxj0JMSz

circular motion.

A.If both Assertion & Reason are true and the reason is the correct

explanation of the assertion, then mark (1)

B.If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion, then mark (2)

C. If Assertion is true statement but Reason is false then mark (3)

D. If both Assertion and Reason are false statements, then mark (4)

Answer: B

o Watch Video Solution

2. Assertion: In simple harmonic motion the velocity is maximum when
the acceleration is minimum

Reason : Displacement and velocity of SH Mdiffer in phase by g


https://dl.doubtnut.com/l/_uvd8Fxj0JMSz
https://dl.doubtnut.com/l/_TCPV8MSwhBUN

A.If both Assertion & Reason are true and the reason is the correct

explanation of the assertion, then mark (1)

B.If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion, then mark (2)

C. If Assertion is true statement but Reason is false then mark (3)

D. If both Assertion and Reason are false statements, then mark (4)

Answer: A

o Watch Video Solution

3. Assertion : The amplitude of an oscillation pendulum decreases
gradually with time
Reason : The frequency of the pendulum decrease with time

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion, then mark (1)


https://dl.doubtnut.com/l/_TCPV8MSwhBUN
https://dl.doubtnut.com/l/_5IDigaBwIHxV

B.If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion, then mark (2)

C. If Assertion is true statement but Reason is false then mark (3)

D. If both Assertion and Reason are false statements, then mark (4)

Answer: C

° Watch Video Solution

4. Draw the velocity-displacement graph of a body executing shm.

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion, then mark (1)

B.If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion, then mark (2)

C. If Assertion is true statement but Reason is false then mark (3)

D. If both Assertion and Reason are false statements, then mark (4)


https://dl.doubtnut.com/l/_5IDigaBwIHxV
https://dl.doubtnut.com/l/_0zNbTIEHFlVn

Answer: A

o Watch Video Solution

5. A: The phase difference between the two particles shown below is 7.
(Assuming both particles have same time periods and same amplitudes).

mean posilion

_____________

R: If the particles cross each other while they move in the opposite
direction, they have a phase difference of 7 radian.
A. If both Assertion & Reason are true and the reason is the correct
explanation of the assertion, then mark (1)
B.If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion, then mark (2)


https://dl.doubtnut.com/l/_0zNbTIEHFlVn
https://dl.doubtnut.com/l/_xYStKiNDV8Qm

C. If Assertion is true statement but Reason is false then mark (3)

D. If both Assertion and Reason are false statements, then mark (4)

Answer: D

o Watch Video Solution

6. Any periodic function can be expressed as a superposition of sine and
cosine functions of different times periods with suitable coefficients.
Which of the following mathematicians proved this result?
A. If both Assertion & Reason are true and the reason is the correct
explanation of the assertion, then mark (1)
B.If both Assertion & Reason are true but the reason is not the
correct explanation of the assertion, then mark (2)
C. If Assertion is true statement but Reason is false then mark (3)

D. If both Assertion and Reason are false statements, then mark (4)


https://dl.doubtnut.com/l/_xYStKiNDV8Qm
https://dl.doubtnut.com/l/_IpZAbSNdsMNN

Answer: C

o Watch Video Solution

7. The potential energy of a particle executing SHM varies sinusoidally

with frequency f. The frequency of oscillation of the particle will be

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion, then mark (1)

B.If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion, then mark (2)

C. If Assertion is true statement but Reason is false then mark (3)

D. If both Assertion and Reason are false statements, then mark (4)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_IpZAbSNdsMNN
https://dl.doubtnut.com/l/_1aHYMw9uTO1U
https://dl.doubtnut.com/l/_wweys6eB6AGk

8. A: If a clock based on simple pendulum is taken to hill it will become
slower.
R: With increase of height above surface of earth g decreases so T will
increase.
A. If both Assertion & Reason are true and the reason is the correct
explanation of the assertion, then mark (1)
B.If both Assertion & Reason are true but the reason is not the
correct explanation of the assertion, then mark (2)

C. If Assertion is true statement but Reason is false then mark (3)

D. If both Assertion and Reason are false statements, then mark (4)

Answer: A

o Watch Video Solution

9. A: If a spring block system, oscillating in a vertical plane is made to

oscillate on a horizontal surface, the time period will remain same.


https://dl.doubtnut.com/l/_wweys6eB6AGk
https://dl.doubtnut.com/l/_mM0fh4NKGLaG

R: The time period of spring block system does not depend on g.

A.If both Assertion & Reason are true and the reason is the correct

explanation of the assertion, then mark (1)

B.If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion, then mark (2)

C. If Assertion is true statement but Reason is false then mark (3)

D. If both Assertion and Reason are false statements, then mark (4)

Answer: B

o Watch Video Solution

10. At resonance, the amplitude of forced oscillations is

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion, then mark (1)


https://dl.doubtnut.com/l/_mM0fh4NKGLaG
https://dl.doubtnut.com/l/_MaNismv42b65

B.If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion, then mark (2)

C. If Assertion is true statement but Reason is false then mark (3)

D. If both Assertion and Reason are false statements, then mark (4)

Answer: B

° Watch Video Solution

1. A: If length of a spring is halved, then its force constant becomes

double.

R: The spring constant is inversely proportional to length of spring.

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion, then mark (1)

B.If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion, then mark (2)

C. If Assertion is true statement but Reason is false then mark (3)


https://dl.doubtnut.com/l/_MaNismv42b65
https://dl.doubtnut.com/l/_qDmQV3leHstD

D. If both Assertion and Reason are false statements, then mark (4)

Answer: A

o Watch Video Solution

12. A: When soldier cross a bridge, they are asked to break steps.

R: If they do not break steps, then they will apply large force on bridge

simutaneously.

A.If both Assertion & Reason are true and the reason is the correct

explanation of the assertion, then mark (1)

B.If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion, then mark (2)

C. If Assertion is true statement but Reason is false then mark (3)

D. If both Assertion and Reason are false statements, then mark (4)

Answer: C

[ - |


https://dl.doubtnut.com/l/_qDmQV3leHstD
https://dl.doubtnut.com/l/_oxf2PaqzNaiG

| @ Watch Video Solution J

13. A: In SHM the change in velocity is not uniform.

R: In SHM the acceleration of body varies linearly with its displacement.

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion, then mark (1)

B.If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion, then mark (2)

C. If Assertion is true statement but Reason is false then mark (3)

D. If both Assertion and Reason are false statements, then mark (4)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_oxf2PaqzNaiG
https://dl.doubtnut.com/l/_OfdqoIGYec4P

