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Points to remember
PERIODIC MOTION

A motion that repeats itself at regular inter-
vals of time is called periodic motion.

e.g. (i) Revolution of earth around sun in its
orbit.
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Periodic function

Those mathematical functions which repeat
their value after a fixed interval.

e.g. sine, cosine, tan, sec, cosec, cot
HTadt FeleT

3 AT B o T AT 3T & 95
39T AT ST gl

S Sine, Cosine, tan, sec, Cosec, Cot
Time Period

The minimum time interval after which a mo-
tion repeats itself.e.g. (i) time period for rev-
olution of earth= 365.25 days (ii) For trigono-
metric functions =2n
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(i) g2dr &1 aRGHAT &I 3Macdere 365.25 et

(i) PHRIfANT Feer & fow = 21

Oscillation or Vibrations

A to and fro motion or a periodic and bound-

ed motion is known as oscillations or vibra-
tions

Every oscillatory motion is periodic, but every
periodic motion need not be oscillatory. e.g.
Circular motion is a periodic motion, but it is
not oscillatory.
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Harmonic function:

A periodic and bounded mathematical func-
tion is known as harmonic function.

e.g. sine and cosine
radl wereT

U FE¥es 3R AAT TOdT BT & 3madt
Bl & 9 H ST ST § |

¥ : Sine and Cosine
Simple harmonic motion

Simple harmonic motion is the simplest form
of oscillatory motion.

Def: The oscillatory motion in which restoring
force acting on the particle is directly propor-
tional to the displacement and always direct-
ed towards the mean position.

Equation of SHM y=Asin(wt+@) x=Acos(wt+?)

Here y or x = displacement at any time A=
amplitude

wt+@ = phase
w = angular frequency

@ = phase constant (or phase angle)or initial
phase or epoch i.e. phase at t=0

Some definitions

quantities definitions formula

(i) Frequency (v)|The number of repetitions|v = 1/T unit: s-1 or

that occur per unit time. |hertz (Hz)

(ii) Displacement|lt refers to change|e.g. For an oscillating
(x ory) with  time  of  any|simple pendulum,

physical property under|the angle from the
consideration. vertical.

y = A sin (ot + o).

(iii) Amplitude(A)| It is a positive constant

which  represents the
magnitude of the
maximum  displacement
of the particle from its
mean_position.

(iv) Phase It describes the state

of motion (position and
direction) at a given
time.
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I g7 QATATT & AU gar & 3R
gheT ATeT Rufy 9 3R HERT @ ¥ |

SHM &I HHIERUT y=Asin(wt+0)
x=Acos(wt+0)
Tl y A1 x = fordll off wag fawume

A particle executing simple harmonic motion
has kinetic and potential energies, both vary-
ing between the limits, zero and maximum.

- Tka?
(1) Average Value of Kinetic Energy,<K>=(%)
kA?

A = 3TaTH (2) Average Value of Potential Energy
wt+@ = TROT AT hell ,<U>=(Y%)kA?
w = ST 3ty (3) Total energy remains constant.
C
_ e L (4) Frequency of K and U is double of SHM
¢=2hell (3T I Hre) A0 whereas frequency of E=0
el (t = 0) (5) Potential energy U(t), kinetic energy K(t)
. . and the total energy E as functions of
: HE = qm”q; — El time t.
() et () qmsa%é%glﬁ ;é%{lgz)saﬂg' sh (6) Potential energy U(x), kinetic energy K(x)
I ST IS S — and the total energy E as functions of
ar y) sl a7 & THE & Arjees & fav, st position X .
IRAdA HI FE HAT|H FHIOT | Phase Relation Between Displacement,
& y = A sin (ot + o). Velocity And Acceleration
: The phase difference between (a)Displacement
(ili) 3T (A) RN HZW e and velocity = /2
¥ AOHan faruma & (b) Velocity and Acceleration = m/2
™ (AIVT I Zfel & | . (c) Acceleration and displacement =n
Iv) chell s AfPgg gag w
$r Rufy (Rufy 3k fam Il mmﬁﬁ‘f .
1 ot el | A G I ASAIfET ol arel Uk ot 7
aifasr 3k feufasr 39T g €, &t srerer-3remeT
Acceleration E’IT-ﬁl gl
In SHM, the acceleration is proportional to =jkz‘1Z
the displacement an_cl_ is always directed to- (1) TTRIeT 3 &7 3T =, <K>= LkAZ
wards the mean position. 4 )
a = -wix (2) Feufast 3 &1 3Hiad AT <U>= kA2
FORCE (3) o 3ot & TEcll & |
F=ma (4) K 3R U &r 3mgfd SHM & gaf-ir gl &
F=—ky Hefe k= me? (5) Reufast 3&iT U(t), arfaet 3si K(t) 3R Fer
Simole h , don is th . . 35T E AT t & ol ¢ |
imple harmonic motion is the motion execut-
ed by a particle subject to a force, which is (6) mﬁuﬁ's it U(Xa)q; st 3 K(x) 3R For
proportional to the displacement of the par- E fawamas ol & |
ticle and is directed towards the mean posi- g 3K 397 9 Fraid] = %
tion. .
9T I ROT & R FeAT =
cd0T .
SHM 3, caRoT T3l & FHATTaT g & 31 RO 3 Tt & oy el = =
gaem Arey fRufy & 3R AERT grar € | Simple Pendulum
a = -wx “ A system of a small massive body suspended
o by a light, inextensible string from a rigid
( fixed ) support and capable of oscillating
F=ma y in one vertical plane is known as a simple
F=-ky I8l k= mw? pendulum.”
R3RESE 3‘“3# T'ﬁ Tch dol EF Hﬁﬁ?{ hUT a\a 1 ] ) Displacement
reaifed aifay &, S o1 & faeus & AU Time period T = 2my/ — o
g ¥ 3k aTewr Ul i 3k RERT et ¥ | . /L
Energy of simple harmonic oscillator _— - T g )
Oscillations of a loaded spring
Per-11 HifFdn 537) FWEITA. — T dF-Hg-3R [eas fyed RFavor g (2024)




, , _ Inertia factor
or Time period T = 21 Spring Factor

Irqfed $1 S| gHE 4T 87

a. Hertz (Hz) b. Joule (J)
= 27r4/£
k c. Newton (N) d. Pascal (Pa)
6. If the amplitude of a pendulum is doubled,
el qofe: goarey, ofFd, gdd, #R M 3R what happens to its time period?
R T 3 e ST PUT ST AT ST AL a. It remains the same
HUT 38 U F Feehend a¥0T IR aleled Y 3§ b, Ith half
3Meet oeie (Ideal pendulam) &gd § | : ecomes ha
. c. It doubles
AR T = 2nV (TaEamast/ca]or) -
T =2mv( - feawm) d. It becomes four times
=2m, /g Ry vF deF FT AN Qe S R S, A
HRa TERaT &1 gletet S FHAIET F41 grei?
T = 2nV/(Inertia factor)/Springfactor) a. I§ T E ©
T=on \/@ b. JE JHTYT & IATAT §
K c. UT QNEAT & A &
d. IE °R I g Sl &
MULTIPLE CHOICE QUESTIONS: . . . .
7. Which of the following motions is an example
agﬁirv‘ﬂ'q’ 9T of periodic motion?
a. Oscillation of a pendulum
What is the time period of a pendulum that b. Straight-line motion
completes 10 oscillations in 20 seconds? c. Free fall of an object
20 %3 A 10 Qe U FIA dTe dles A d. Rolling of a ball
““'f"awd%’ oo Prafafed # @ #f7 @ 7, smad afy &
a. secon ) seconds 3ETETOT 2
c. 10 seconds d. 0.5 seconds a. oo & el
Which of the following quantities remains b. IIa-xGr afa
constant for a simple harmonic oscillator? c. e TEG T HFS & ¥ B
a. Velocity b. Frequency d. ¥ FT oeEr
c. Amplitude d. Displacement 2
. 8. If the frequency of a wave is 60 Hz, what
TH W Iad  afed & fav faeafafea & @ is its wavelength if the wave speed is 180
Fla @ TRr P w §2 m/s?
aq b. 3mafea af frelt aer A g 60 gé ¥, AR
c. 3IIH d. fawamae A 7Ty 180 MeVAFHE § o FwIr AR FA
If the frequency of a wave is 50 Hz, what is 87
its time period? a. 30m b. 18 m
afy frlt ater t amgfed 50 g1 &, @ 3EH c. 36m d 3m
FHRIETE FAT §? 9.  Which of the following equations represents
a. 50 s b. 0.02s simple harmonic motion?
c. 005s d. 200 s Amfaf@a & & Fia a1 gl W Irad
In simple harmonic motion, what is the afa 1 yfafaftea ar §2 .
relationship between displacement and time? a. y=2x+5 by = 3sin(2nt)
a. Linear b. Exponential C. Yy =ex d y=x2
c. Quadratic d. Inverse 10. What is the relationship between frequency
A Iad afa &, {egs iR a9 F &= a2 and the time period of a wave?
e g7 a. Inverse proportion
a. W@ b. @d™ b. Direct proportion
c. gfagrd d. ol & c. No relationship
What is the SI unit of frequency? d. Exponential relationship
HeT-11 (I = FHEIRA. — qe F-HE-IR TeAF A eh Feor &9 (2024)




11. What is the defining characteristic of Simple
Harmonic Motion (SHM)?
a. Constant velocity
b. Constant acceleration 17
c. Oscillation about an equilibrium position
d. Circular motion
;wmmﬁ(SHM)ﬁqﬁmaﬁemw
?
a. faga afa
b. fAad cawor
c. UF dged fr UM F e 18.
d. gedrg atfa
12. In SHM, the restoring force is directly
proportional to.
a. Velocity b. Displacement
c. Acceleration d. Time 18.
SHM #, TeuTerae aef JHTHATII Qe &
a. adr b. faEuga
C. cddUT d AT
13. Which of the following is a necessary
condition for SHM?
a. Friction b. Non-linearity
c. Elasticity d. Gravity
frafaf@a & & si9 @ SHM & Qv smmas
ad §?
a. ©YoT b. 3@
C. HcITEYdTl d. v YT 20.
14. The time period of a simple pendulum
depends on.
a. Mass of the bob
b. Amplitude of oscillation
c. Length of the pendulum
d. All of the above
T WA Al HT AGdHId AT FIaT 2
a. olleleh T godAT b, Glelel &7 3T
c. dds &I e d. FIW & gl
156. The displacement of an object in SHM is
given by.
SHM # frdlt avq &1 favurae fras ganr =
STar 87
a. x() = Asin(wt) b. x(t) = A cos(wt)
c. x() = Atan(wt) d. x(t) = A exp(wt)
16. The maximum displacement from equilibrium
FefT-11 (IR

et ater i amgfea ik weEf® & & w2
HaY g7

a. SchAEINA b.  3rIshATIIIT

c. @S AU AL d. =Ty Heer

position in SHM is called.
a. Amplitude b. Frequency
c. Period d. Wavelength

SHM # Tgas Rufay & sfRwaw Reyme
Hgarar gl

a. 3IAH b. 3mgfea

c. 3afa d. drdEy

The SI unit of frequency is.

a. Hertz (Hz) b. Metre (m)
c. Newton (N) d. Joule (J)

amgfea #r Sl 5%7$ &,

a. & (8&9) b. #eX (m)

c. =gee (N) d. S ()

The angular frequency (w) is related to the
frequency (f) by.

Fofr 3mafed (w) 3mafea () & Fefaa €l
a. w = 2nf b.
c. w=f2n d.
The energy of an oscillating system in SHM
is.

a. Kinetic energy only

b. Potential energy only

c. Both kinetic and potential energy

d. Zero

SHM # t& gelet gorrelt #1 FaT Bl

a. &ad IfasT S|

b. ae FHIAT FTI

c. dfasr 3R fEafasr Far g

d. EFl

The phase constant in the equation for SHM
represents.

a. Amplitude

b. Initial displacement

c. Frequency

d. Time period

SHM & FHfFIor & Far AadiF gefar 21
a. 3™H

w = m/f

w = fr

b. URfA+ TaTumas
c. 3mgfed
d. FaEg @&

Which of the following graphs represents
SHM?

a. Linear b. Parabolic

c. Sine wave d. Exponential

Arafaf@d & ¥ Fia a1 7% SHM 1 yfafafta
AT 872

FWEITA. — T dF-Hg-3R [eas fyed RFavor g (2024)




a. ™ b. Waed
c. HBe dT d. =

22. The force constant (k) in Hooke's Law
relates force to.
a. Mass b. Displacement
c. Velocity d. Time
g & A # o fAgars (k) a9 & F&O &
a. geaAe b. faEyge
c. adIr d. 9Hg

23. In SHM, the maximum velocity occurs at.
a. The equilibrium position
b. Half of the amplitude
c. Maximum displacement from equilibrium
d. It is constant throughout the motion
SHM # rflsasr a9 gar 21

. arer ufal

b. 3MATH hT 3TET|
c. ALY ¥ AGhdA eI
d. Ig @qUT afd & SNl faad @ gl

24. The time period of a mass-spring system
depends on.
a. Mass of the spring
b. Spring constant (k)
c. Length of the spring
d. Both mass and spring constant
SEIATT -TRUT JorTe @ waaafy i s B
a. Toer geuAE|
b. Tuer Aadam (k)|
c. & $r ders|
d. gegaAe AR RByer g Aadies|

25. In SHM, the acceleration is maximum at.
a. The equilibrium position
b. Half of the amplitude
c. Maximum displacement from equilibrium
d. It is constant throughout the motion
SHM # cavor fFaw aar g1

. #rey feufa

b. SATATH ol JTET
c. AT ¥ ’¥SaHA faeumast
d. Ig @qUT A & SNl fAad wEar §

26. The restoring force in SHM is always.
a. In the direction of motion
b. Opposite to the direction of motion
c. Independent of motion
d. Zero
SHM & Y=l oo Wed g &l

FefT-11 (IR

27.

28.

29.

30.

31.

a. It $r feemr &

b. aifad &r feemr & fauda
c. fa & F@ax

d =T

N

Which of the following equations represents
the angular frequency (w) of SHM?

faf@a & @ Fila @ gAwor SHM
Foir mgfed (0) # vfafaftea Fiar 872

a. o =2nT b. o = 2nf

c. o =21mA d o =21k

The phase of an oscillator at time t = 0 is

45 degrees. What is the phase constant (¢)
in radians?

AT t = 0 W TS gifad (oscillator) FT waT 45
2t §1 NRTT F Fa1 PTTF (@) FT 2

a. m4 b. m/?2

C. ™ d 2n

A pendulum undergoes SHM. If its length is
halved, how does this affect its time period?
a. It become zero

b. It decrease

c. It increases

d. None of these.

TF dldd SHM @ fasqifeq #cd 31 Iy s@hr

darg el F & ST A S A gHIEY
9T T GHIG 939?

AT BT ST & |

e B S § |

el ¥ |

57 ¥ IS A

The displacement-time graph of an object

undergoing SHM is best described by.

a. A straight line

b. A parabolic curve

c. A sine wave

d. An exponential curve

SHM @ fasurfed &« arell et awq &t
freuvs-aag % w9R 3reoT afvia g

a. U Tl 3@l

b. TH Wadls+ dh

c. U ASA ol

d. T Oidg dsh

Which physical quantity does the amplitude
of SHM represent?

Maximum speed

Maximum displacement

Maximum acceleration

Maximum time period

a6 oo

a0 oo
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32

33.

34.

35.

36.

HET-11 (b

SHM &1 3ma 5w siifas afRr #r gafar &2
a. 3f&&aa afa

b. 3f¥edd farama

c. 3f¥ehds cayor

d. 3f¥eda gaaE

In SHM, when is the object at its maximum

kinetic energy?

a. At the equilibrium position

b. At maximum displacement from
equilibrium

c. At half of the amplitude

d. It has constant kinetic energy throughout

SHM #, a¥q 39t iftFan afasr st W Fa
m’r%?

arey Tufa 71

arey Tufa ¥ 31f¥eas s )
AT & 3T W

s aIfas ot @d7 Aga g §1

What is the relationship between the time
period (T) and the frequency (f) of SHM?

SHM #r w#amafer (T) 3iik amgfea (f) & &= &=
e §7

a. T=2f b. T =1/

c. T=1f2 d. T =12

The displacement of a particle performing
simple harmonic motion is given by,x= 8 sin
wt + 6 cos wt, where distance is in cm and
time is in second. The amplitude of motion is

I ATTAATT FIT dTel Tk FHUT HT QATYYA x=
8 sin ot + 6 cos wt EART AT SATaT ¥, &T
A # ¢ 3R AT Qe # F Ay FT o3

a. 10 cm b. 14 cm
c. 20 cm d. 3.50 cm

A particle executes S.H.M of amplitude A. At
what distance from the mean position is its
kinetic energy equal to its potential energy?

TH &UT IAH A & S.HM fasafiea war 2l
arey ufa & el qff W sadr aifasr e
sadh Ufas FaT & W gt 872
a. 0.510 A b. 061A

c. 071 A d. 0810 A

A simple pendulum of length | and mass m
is suspended vertically. The string makes an
angle 0 with the vertical. The restoring force
acting on the pendulum is

darE | 3 GSTHAT m FT TF WA dAled ddqad
T F oCH g3 g1 S Feaer & T 0 For
FAT ¥ AAF W FR FI&T qTAT G S ¢

a. mg tane b. mg sin®
C. - mg sin® d. - mg cos6

oo oo

37.

38.

39.

40.

41,

The mass and diameter of a planet are twice
those of earth. The period of oscillation of
pendulum on this planet will be (if it is a
second’s pendulum on earth)

reY 71 F1 gouAa 3R g gt @ a’rﬂm %I
39 I W dAld® & g & 31%

qedl 9T UF Q3 FT AlAF ©)

a. 14/2 second b. 2 x v2 second

c. 2 second c. Y second

A particle of mass m is hanging vertically
by an ideal spring of force constant k. If the
mass is made to oscillate vertically, its total
energy is

a. Maximum at extreme position

b. Minimum at mean position

c. Maximum at mean position

d. Same at all positions

A place where g = 980 cm/sec? the length
of seconds pendulum is about

TF T 36T g = 980 WHI/AHS? AF3 ddd HI

TS AN §
a. 50 cm b. 100 cm
c. 20 cm d. 200 m

The maximum velocity for a particle in S.H.M
is 0.16 m/s and maximum acceleration is
0.64 m/s? .The amplitude is

S.H.M & U= &7 &7 FOFAH A9 0.16 m/s 3R

IfHaA 0T 0.64 m/s? ¥ 3IH §

a. 4x102m b. 4x 10" m

c. 4x10m d 4 x100 m

For a magnet of a time period T magnetic
moment is M. If the magnetic moment

becomes one-fourth of the initial value, then
the time period of oscillation becomes

a. Half of the initial value

b. One-fourth of the initial value

c. Double of the initial value

d. Four times the initial value

Had FA T F gaF F AT gahg 3mar M 2

IRy e AT IR A F w-ald @
1T ¥, @ Qe Y 3ad FA a9 o ¥
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a. URMAS & &1 e
b. YRR AT &1 Th-TlAS|
c. YRS AT FT =AT|
d. YR« A H TR [T
42. In SHM, if the displacement is halved
while keeping other factors constant, what
happens to the potential energy?
a. It doubles
b. It becomes half
c. It remains the same
d. It becomes four times
SHM #, afy =9 Fral & Aad @d o
RvuTga 3mm X @ ST, o Rufasr s H
FT gem?
a. IE QN & S gl
b. Jg 3T & AT Bl
c. g I&r & W@ &
d. ¥E IR AT g ST g
43. The angular frequency (w) in SHM is
measured in.
SHM # #Ivfir 3mafed (w) H AT ST &
a. Hertz (Hz)
b. Radians per second (rad/s)
c. Metres per second (m/s)
d. Kilograms per second (kg/s)
44. What is the shape of the path traced by an
object undergoing SHM in one dimension?
a. Straight line b. Parabola
c. Circle d. Ellipse
TF A A SHM & I6Ra arell avq garT
IR 9T FT IMHR T &2
a. O{a @r b. Waed
c. oo™ d. 3E&R
45. For a mass-spring system, if the spring
constant (k) is doubled while keeping the
mass (m) constant, how does this affect the
time period (T)?
a. T increase
b. T decrease
c. T remains the same
d. None of these
TS GoATA-RRYIT Yorrel & faw, I gegaATeT (m)
1 fagd t@d gu R fAgdi® (k) 1 Qe
FT R Jrar ¥ ar a8 wwg I3af®y (T)
wenfaa &ar 87
a. Tdaadrgl b. T &H g Tl ¢ |
c. T adlW@emg d. 3IH § FIg AT
46. In SHM, when does the object experience
FefT-11 (IR

47.

48.

49.

50.

maximum acceleration?

a. At the equilibrium position

b. At maximum displacement from equilibrium
c. At half of the amplitude

d. It has constant acceleration throughout

SHM#WI&T@WWWWW

HIAT &2

a. Hqeel $ Eafa &

b. Wﬁaﬁmmﬁmaw
c. 3IAH & T W

d. SHH F4F caXur AT @ar ¥

What is the relationship between the
amplitude A and the maximum speed (Vmax)
in SHM?

SHM # 3ma&a A 3R 3if0Fad afd (Vmax) F

a. Vmax = A b. Vmax = oA
C. Vmax = Alo d. Vmax = 4A
Which of the following is an example of

an oscillator that exhibits Simple Harmonic
Motion?

a. A freely falling object

b. A car accelerating on a highway

c. A swinging pendulum

d. A rocket launching into space

Frafaf@a & ¥ i a1 v QfAT (oscillator )
T 3STEOT § Y T 3mad a1fy vt war &2
TIdT ¥ O e arell a&q

b: quaﬂw‘rq?ésﬁﬂma'c;ré‘r%‘
C. wmgmaﬁw
d. 3iaRer & gaRT TF e

The time period of a simple pendulum is T
remaining at rest inside a lift. Find the time
period of the pendulum when the lift starts
to move up with an acceleration of g/3

TH T s A Ave F e [{uw fr oS
#A wa A gEaE™ T g Aasd i ag gq4T
e Aq AT 9 Awe g/3 & o & T
FYT AT IR TG AT §

a T b. T/2

c 2T/5 d. TV3/12

The length of the second’s pendulum on the
surface of the earth is 1m. The length of the
same pendulum on the surface of the moon,
where the acceleration due to gravity is (%)
th of the g on the surface of the earth is

gedl #t gag W g dlds A darg 1 Hiw

¥ dgar € gag W 36 AeE 6 o6, o
TECATHYVT F HROT 0T gt Y Fdg W g F

FMEITA. - We FF-0g-3W [aF fnyed Aawor §q (2024)




(1/6)3%' HTT %’

a. 36m b. 1m
c. 1/36 m d Y% m
51. When does an object have maximum

potential energy in a simple pendulum?
a. At the highest point of its swing

At the lowest point of its swing

At the midpoint of its swing

Potential energy remains constant in a
simple pendulum

o oo

52. What is the formula for the period (T) of a
simple pendulum?
W AdF & AEA(T) FT I F47 87
a. T=2n\/i b. T=2nt

L £ & g

C. T=21'[2g d T=2n T

53. In the expression for the period of a simple
pendulum, 'L' represents.
a. Length of the pendulum
b. Mass of the pendulum bob
c. Acceleration due to gravity
d. Time period of the pendulum
TH §IA s 6 39 F Qv e+ #, L
gafar gl
a. dicleh &Y oS
b. dleleh T GcIATA
C. JBcATYUT & HROT calor
d. @ Fr ad et

54. Which type of energy is dominant at the
highest point of a pendulum's swing?
a. Kinetic energy
b. Potential energy
c. Both kinetic and potential energies are

equal
d. There is no energy at the highest point
AF F F F Ioaaa g W e ywr A
Folt yad gt &2
a. dfasT Far
b. @Hfad Far
c. dfas 3R Rufas a=r a0 A §
d. 3eaad &g W IS oll 78 &
FefT-11 (IR

55.

56.

57.

In a simple pendulum, if you increase the
length of the pendulum, what happens to its
time period?

a. Increases

Decreases

Remains the same

Depends on the mass of the pendulum
bob

TF WA didsd A, g 31T Ao f d918 Ter
£ at sudr ga aafY wur g ¥7

a. dedl g

b. e & ST &

C

d

Qoo

3ar € W@ §©

Ao & geTdAT W TR Far g
The kinetic energy of a pendulum bob is
maximum when.

a. Kinetic energy remains constant in a
simple pendulum

b. It is at the lowest point of its swing

c. It is at the midpoint of its swing

d. It is at the highest point of its swing
des 1 Afdsr FaT AWHaA A § 9.

a. XA dreleh H el Foll ad @ar gl

b. Ig 33U A & FH AT fog W Bl

c. U I I & AeARig W ¥

d. IE IS A & oA f§g W ¢

The time period of a simple pendulum is

independent of.
Length of the pendulum

Acceleration due to gravity
Mass of the pendulum bob
Amplitude of oscillation

ANTF FT TGS TaaT g1l ¢l
CICECIICr]
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ANSWER OF MCQ QUESTIONS

3cal Feil:
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50.d. 51.a.
57.c.

52.a. 53.a. 54.b. 55.a. 56.b.

VERY SHORT TYPE QUESTIONS:

AT oY 3calT o

1.

The girl sitting on a swing stands up. What
will be the effect on periodic time of swing?

Ans: The time period T is directly proportional to the

a)

Ans:

b)

Ans:

c)

Ans:

d)

Ans:

HET-11 (b

square root of effective length of pendulum
(). If the girl stands up, the effective length
of swing (i.e., pendulum) decreases, thus the
time period (T) also decreases.

ST TR 6T ISt @S &1 S §. Sl & qAAEry
W FAT THG T2

3R AIE T diele I gamer oers (1) &
THT & FAGAH BT gl I oIS @St @
m?ﬁ%a’rglﬁﬁrqmmzrﬁﬁmw)

g’raﬁr%sﬂwm( ) o Fa g ST

Which of the following examples represent
periodic motion?

A swimmer completing one (return) trip from
one bank of a river to the other and back.

As motion of the swimmer between the banks
of the river is to and fro, it does not have a
definite period. The time taken by the swim-
mer during his back-and-forth journey may
not be the same. Hence, the swimmer's mo-
tion is not periodic.

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

If a magnet is displaced from its N-S direc-
tion and released, then the motion of the
freely-suspended magnet is periodic. This is
because the magnet oscillates about its posi-
tion with a definite period of time.

A hydrogen molecule its
centre of mass.

If we consider a hydrogen molecule rotating
about its centre of mass, it is observed that
it comes to the same position after an equal
interval of time. This type of motion is period-
ic motion.

rotating about

An arrow released from a bow.

When an arrow is released from a bow, it
moves only in the forward direction. There is
no motion repeated in equal intervals of time.
Therefore, this motion is not periodic.

Arafaf@d & & i @ 3eror smadt afa Fr
wfafaftes Far &2

b)

Ans.

Ans.

Ans.

3ol Uy & ARt 3R areeT Far & ¥

TF FFFerl [ HUA FEIAT HE F ART I
T T 2

:aﬁsﬂwm@ﬁaﬂmﬁmmﬁéﬁ

F AR I G §T A &, A T G el ¥
& T8 A THT RIS ¥ a5 39 el A
3T ST §1 39 YR Fr Afd 3ad AT g

ey § BIgT AT R
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TR 3 & T ¥ TAT F WA I H P
ATl ETEXTS S S g1 AT, Ig Iy e
TET &,

Are all oscillatory motions simple harmonic?
If yes, give an example but if not, why?

No, all oscillatory motions cannot be simple
harmonic. In fact, only those oscillatory mo-
tions are simple harmonics for which force
is proportional to displacement and directed
towards the mean position.

F1 w3l ST afaaT WX ad €2 IS @1, ar
3ergor afS, afe g, ar F=ai?

T8, Tt areeT aifaaT ToXer 3mad 8T & dhdl|
arEdd H, dad J e Ifadl @ Ed ¥
mﬁvwﬁ?m?r%mm?ﬁm%sﬂ?
FTe Uty #r 3R PERT @t &

What is the significance of 'phase of a
particle in an oscillatory motion?
In an oscillatory motion, the phase of a par-
ticle describes the state of motion of the
particle at a given instant of time.

e Afa & fFEY HT & 'FaAT FT FAT Agd 87

areleT aifg &, Y o1 &7 Far R @ARET
AT O T & AT T Ay 1 gofe aar &l

How is simple harmonic motion related to a
uniform circular motion?

Simple harmonic motion may be considered
as the projection of a uniform circular motion
on a diameter of the circle.
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Ans.

Ans.

Ans.

HET-11 (b

A A f vHEA I afy F B 9E R
wafta 872

T HGd I & Jcd & <IF G ThHIATA
aﬁw:ﬁ%qﬁw%w#ﬂwmm%‘l

Can an object executing SHM
acceleration without having velocity?

Yes, an object executing SHM can have max-
imum acceleration but zero velocity when sit-
uated at its extreme position

FIT SHM fasarfea Fa arelt aq & a1 & femm
AT &Y FHaT §7?

gl, SHM fasaifgd &t arell a&d & 3ffehdd
RO &1 Hehall § ofhel =X TRUfT & o gt
W T I g FHAT §

A simple harmonic motion is expressed as
the projection of uniform circular motion
along one of its diameters. What is the
displacement amplitude of SHM?

The displacement amplitude of SHM is equal
to the radius of the reference circle.

wmmﬁﬂﬁraﬁmwma:smﬁer
THTATT AT F NI F T A egad
ﬁ»‘msnm | SHM &1 e 3 41 872
SHMa:rﬁxwmaaﬁw@rﬁw%
TR ¢

Two oscillators meet each other at their
common mean position, while oscillating.
What is the phase difference between them?
The phase difference is zero if both oscilla-
tors are moving in the same direction. How-
ever, the phase difference is it rad if the
two oscillators are crossing the mean position
simultaneously opposite directions.

&l A® Al Fd AT A9 IAfAve Itwa
fufs T & g @ Baa & 39 @i Far
AT 4T &7

Ife alAt aifers Teh g feor 7 g/ | § o ol
HA T ¢ BTalah, FeTl 3R Ig 38 & IR
Ao T @ty Rada Rematt 7 staa Rufy
IR & I &l

What are the two basic characteristics of a
simple harmonic motion?
The two basic characteristics of a SHM are:

(@) The force (or acceleration) is
proportional to its displacement.

(b) The force (or acceleration) is directed
towards the mean position of SHM.

T et afer A &) gy Ravard w2 §72
SHM &I 2T gfaarer faQwan &
(a) Sl (IT ca’oT) 58 AU & HATITA

have

10.

Ans.

11.

Ans:

12.

Ans.

13.

Ans.

gier &
(b) e (IT caxor) SHM & 3itwa ufa $ir
3R FERT B

Define force constant of a spring. Give its
Sl units and dimensional formula.

Force constant of a spring is defined as the
restoring force set up in the spring per unit
extension or compression in the spring. Its S
unit is N/m and dimensional formula is [MT]

RS & aor I # IRERA F SEE S|
sigal 3k e a7 A

. T80T & o1 fadies @l [&er & 9fa gfae f[aear

matﬁgaa:mwwﬁ?rwaﬁuaaaa:m
F ofenfya Ream o &1 @R S| S Nim &
3R Rer g7 [MT2] Bl

A spring-mass system oscillating vertically
has a period T. What will be the value of
time period if the same system is made to
oscillate horizontally on a smooth surface?

The time period of spring-mass system will
remain unchanged.

FEAtR T A Glelel Hlel alel U TRUIT-gea AT

qumrell T T 3a™ T @ &1 Iy 3¢ gomeh

F TFH AP Tdg W &fas T F QT FA

;ﬂmmm%,?ﬂmmmmw
2

g-aamm gomelr & gEIEf  3mRafdd
|

When will the motion of a simple pendulum
be simple harmonic?

Motion of a simple pendulum is simple
harmonic when its amplitude (or angular
amplitude 6) is small enough so that sin®
may have the same value as 6

TH I s A afd FT G 39T gN?

Teh T clleleh &l 3fd T 3G gl § oie
SHAT 3T (T IO 3TATH 6) ST BIeT gidr
& & sino &1 AT 0 F TAT & Tl gl

Does the spring constant of a spring or wire
depend on its length? If yes, how?

Yes, the spring constant of a spring or wire
depends on its length. In fact, spring con-
stant is inversely proportional to the length of
spring, i.e., kx1/L

Fa1 fhdlt foar a1 ar w1 Ry s swedhr
mﬂé 9T AR Far §2 Iy & ar FA7?

g, fordt f&er ar ar &1 fver Aade 39T
aaré T AT AT &1 Iead H, T fAadien
&7 1 SETS & egehATITH (‘#’IT-IT g, 310,
koc1/L
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14.

Ans.

15.

Ans.

HET-11 (b

What is the distance moved by a particle
executing SHM of amplitude A in one complete
cycle? What is the net displacement?

For a particle executing SHM, total distance
covered in one complete cycle is 4A, where
A = amplitude of SHM.The net displacement
of a particle executing SHM is zero in one
complete cycle.

TF qut 9% # A A F SHM fasaifea &

Wwwaamawaﬁméz;&w%?aw
Far §7

SHM fasarfed &¥&t arer Teh &oT & faT, T qut

wh T T S el g 4A , gl A = SHM

HT 3RTH| SHM ffsqrfed ader arer T FoT

q€ TaTAYST veh quT uH H T g

Why is a restoring force necessary for an
object to execute simple harmonic motion?

When the object is at the extreme position
during its oscillation, its velocity is zero, i.e.,
the object is momentarily at rest. If there is
no restoring force, then the object will remain
in its rest position there and will have no
tendency to return to its mean position. Due
to this reason, a restoring force is a must.

et avq F W Iad afq Feafea F=a &
AT TeaTeaT o FAT WTaRTF §7?

SIS & 39 alelel o NIl =R fEufd & gich
¥ O Saer 39 ¥=T aar &, 3raig, aeq efor
I & T R P U A e 81 ate e
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