Oscilation
CHAPTER - 13 -

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
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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 =2m
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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
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S : 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+0) 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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T dof AEAIT & FAIUET aiar & 3K
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SHM &7 HHIHRIUT y=Asin(wt+0)
x=Acos(wt+@)
el y A1 x = fohdl off wag fawume

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

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

A = 3TaTH (2) Average Value of Potential Energy
wt+@ = TIOT T el ,<U>=(Ya)kA?
w = FIofT 3y (3) Total energy remains constant.
_ o L (4) Frequency of K and U is double of SHM
¢ =hell (3T e HroT) AT whereas frequency of E=0
&ell (t = 0) (5) Potential energy U(t), kinetic energy K(t)
. . and the total energy E as functions of
: qE4q = qitanq};a — GE time t.
() g () wsa%é%glﬁ ;é;{}ﬂzfmg' st (6) Poten';i]al enelrgy U(x), kEinetic fener_gy K(x%
() RemT (7 ORI w deeei ol and the total energy as functions o
ary) s 7T & FHT & FU|daF F AU, R position x .
qRA P Hafdld HICAT|F PO | Phase Relation Between Displacement,
& y = A sin (ot + ¢). Velocity And Acceleration
m m — The phase difference between (a)Displacement
iii) 3maTH g T HellcHS 82 o
sﬁm*mc@rmtrﬁaﬁr and veloc?lty /2 '
q fedd fGeads & (b) Velocity and Acceleration = m/2
m (IO I ZT & | =, (c) Acceleration and displacement =n
1Iv) Shell T AR @@ T W
& Reufy (Ruf 31k feam) XA TG areleT F 3AT '
1 it el # | I JMad I Fsuried %l arel s &1 &
aifdsr 3R Reufasr 3aTT g1t 8, alar 3rerer-3rerr
Acceleration @?ﬁl gl
In SHM, the acceleration is proportional to E=—5kA?
the displacement and is always directed to- (1) wIferer 3ot &1 3Ea ?HT?-r<K>=LkA2
wards the mean position. ’ 4 1
a = -wx (2) TeAfast 35T &7 T AT <U>=kA?
FORCE (3) Pl 391 AT @l & |
Fema (4) K 3R U &1 3mgfd SHM & g gl &
F=—ky Here k= mw? (5) Reufdst 3ot U(t), arfarst 3&iT K(t) 3R et
Simple h i tion is th ti t 3 B te % |
imple harmonic motion is the motion execut-
ed by a particle subject to a force, which is (6) miiuiil‘_" it U(Xa); AT 39 K(x) 3R g
proportional to the displacement of the par- E fawame hofet & |
ticle and is directed towards the mean posi- e 3K 397 9 Fraa] = %
tion. .
9T A RO & BT FeAiw =
a0l .
SHM #, caRvT faemae & Fareureh gir & 3R RO 3R G F T HIAR =
AR AT U T AR WERT e & | Simple Pendulum
a = - “ A system of a small massive body suspended
T by a light, inextensible string from a rigid
( fixed ) support and capable of oscillating
F=ma . in one vertical plane is known as a simple
F=-ky gl k= mw?* pendulum.”
R3RESE 3113?? ET% TUch dol 3‘7 H?ﬁ?f hUT a\a 0 ) ) Displacement
fasarfea aifar €, S oT & fATUTIT & FATTT Time period T = 2my/ — o = —
giel & AR aeT Rty f1 AR WERE gt & | _, [T
Energy of simple harmonic oscillator o - g .
Oscillations of a loaded spring
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or Time period T = 2n,/7§nema factor
pring Factor

amgfea #r S| s&1$ FT 872

a. Hertz (Hz b. Joule (J
PG (H2) ()
k c. Newton (N) d. Pascal (Pa)
6. If the amplitude of a pendulum is doubled,
ol quid: Jegey, ofFd, Uad, #R Ied 3R what happens to its time period?
R T & T sy Wi Eaﬁa;l %mf ST a1 a. It remains the same
P 3H A A P 3H b. It becomes half
3T|'c:?T el (Ideal pendulam) @gd & | : S
c. It doubles
T = 2mv( C fean) d. It becomes four times
=2m\ g IRy v dlerd T AW QN AT e, A
A TERRAT &1 gratet SHAY FAIE F41 gef?
= 2m/(Inertia factor)/Springfactor) a. I§ T EA ©
T=on \/E b. Jg 3T & 7T ¢
K c. UE AT & e §
d. IE IR T g S §
MULTIPLE CHOICE QUESTIONS: 7. Which of the following motions is an example
W LLOE 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 93 # 10 Q& U FG A dldF: H; d. Rolling of a ball
“’”'f"ﬁwd%’ oo Prafafed & @ # @ af, smed afy @
a. secon : seconds 3ETEIOT $72
c. 10 seconds d. 0.5 seconds a. dles & e
Which of the following quantities remains b. IIA-XET I
constant for a simple harmonic oscillator? c. Tod 9eg F71 7eg &9 & R
. 9 Pl
a. Velocity b. Frequency d. 3 @ oeET
c. Amplitude d. Displacement 2
. 8. If the frequency of a wave is 60 Hz, what
TH W Iad  afed & v Aeafafad & @ is its wavelength if the wave speed is 180
Fier @ fr Aga @ 82 m/s?
add b. gica afy Reelt @ & gfer 60 gésT ¥, AR A
c. 3IIH d. favamme # afY 180 MeyAFs ¥ A sEP TS FT
If the frequency of a wave is 50 Hz, what is &
its time period? a. 30m b. 18 m
afy B oo A amgfed 50 g ¥, A 3 c. 36m d 3m
FHITET FAT §7 9.  Which of the following equations represents
a. 50 s b. 0.02s simple harmonic motion?
c. 0.05s d. 200 s fAafaf@a & & Fia a1 gl W 3mad
In simple harmonic motion, what is the wfq @1 gfafaftes #war 32 _
relationship between displacement and time? a. y=2x+5 by = 3sin(2nt)
a. Linear b. Exponential C. y=ex d y=x2
c. Quadratic d. Inverse 10. What is the relationship between frequency
W rad Afa &, g 3k 7799 & fig 720 and the time period of a wave?
qaer 2 a. Inverse proportion
a. &g b. ardT b. Direct proportion
c. gfard d. % A c. No relationship
What is the Sl unit of frequency? d. Exponential relationship
FerT-11 (ifady (5aa)




frdlt ater it smgfea ik woamEfe & @iw =
Ha §?

a. cchARIIN b. 3T
c. @IS Y AL d. ®rc dey

position in SHM is called.
a. Amplitude b. Frequency

c. Period d. Wavelength
SHM # ¥qgaw Rufy & sfdwaw Reumwe

11. What is the defining characteristic of Simple HgaTdr gl
Harmonic Motion (SHM)? a. 3maH b. 3mgfea
a. Constant velocity c. 3afer d. g ey
b. Constant acceleration 17. The SI unit of frequency is.
c. Oscillation about an equilibrium position a. Hertz (Hz) b. Metre (m)
d.  Circular motion c. Newton (N) d. Joule (J)
X mad afa (SHM) # aRenfea Rdwar = wgfea 1 SI g &,
T a. gt (&) b. #e (m)
' c. gcd (N d S
b. faId cavor et (N) b )
L W £ Ty F Ao 18. The angular frequency (w) is related to the
q e frequency (f) by. N
Iechra o 3mgfed (o) Imafea (f) & Fafd &
12. In SHM, the restoring force is directly a. o = 2nuf b. o = T/f
proportional to. c. w=f2n d ow-=fr
a. Velocity b. Displacement o )
c.  Acceleration d  Time 19. ;I;he energy of an oscillating system in SHM
SHM #, YeITede a JHTshararial g1 &1 a. Kinetic energy only
a. g b. T b. Potential energy only
C. v d. d#Y c. Both kinetic and potential energy
13. Which of the following is a necessary d. Zero
iti ? .
Zondli't:izrt‘iofr?r SH b. Non-linearity SHM # w 3rea omelt 1 31 &1
' ' i a. %ad Jfael el
c. Elasticity d. Gravity b 3 R
ﬁ;gﬁﬁﬁ##ﬁﬁ%ﬁSHMﬂ?mm&W o R 3R U 3o A
ereT 87 '
a. E¥oT b \fAw d Sl
C.  YITETT d. Iecarhdor 20. The phas;e constant in the equation for SHM
represents.
14. The time period of a simple pendulum a. Amplitude
depends on. o
2 Mass of the bob b. ::nltlal displacement
b. Amplitude of oscillation Z T.requenc.yd
c. Length of the pendulum - /ime perio . .
d. All of the above SHM & 'HJFIIEIUI #A s RAIas a'%ﬁ?n %|
a. 3 IH
TFh T dAlTh F Aadde @3 FIT S S ——
a. ool &l gedAT b, Glelel T 3ATIH ’
c. ded e d IR F sl c. 3Mqed
d. §Hg d&#AT
15. The displacement of an object in SHM is . .
given by. 21. \év:m of the following graphs represents
SHM; forel a¥q @1 fararee e S feam a. Linear b. Parabolic
a. x(t) = Asin@!) b xt) = A cos(wt) c. Sine wave d. Exponential
c. x(t) = Atan(wt) d. x(t) = A exp(wt) ﬁmﬁg@?ﬁ ¥ Fis @1 1% SHM 1 gfafafacs
Il &7
16. The maximum displacement from equilibrium
hET-11 (’-ﬂﬁ@f) (Ao




a. @Y b. Waed a. dfa Fr fqar
c. WIS adT d. b. fd & f&Gem & faudia
22. The force constant (k) in Hooke's Law c. & FacH
relates force to. d. I
a. Mass b.  Displacement 27. Which of the following equations represents
c. Velocity d. Time the angular frequency (w) of SHM?
¥F o & a7 fPas (k) 99 ¥ Fea P fArafaf@a & & Fla @1 wHlisor SHM &
&= o e Frolr IR (o) FT TR T 82
c 3w d  orw a. w =21nT b. w = 2nf
' ' c. w=2mA d. o =2mk
23. In SHM, the maximum velocity occurs at. 28. The bh ‘ illat i t=0i
Th ilibri it . e phase of an oscillator at time t = 0 is
@ © equribridm POSI on 45 degrees. What is the phase constant (o)
b. Half.of the ?mplltude o in radians?
c. Maximum displacement from equilibrium FHT t = 0 W T N (oscillator) FT FaT 45
d. It is constant throughout the motion et &1 I F Far PTaw (@) FT E?
SHM # sfdas dor gar Bl a. w4 b. m?2
a. @Arey TYfd)| c. m d 2n
b. 3T T eI 29. A pendulum undergoes SHM. If its length is
c. AT ¥ I¥FHdH awam«| halved, how does this affect its time period?
d. I§ @Yl afd & e faga @ar Bl a. It become zero
24. The time period of a mass-spring system b. It decrease
depends on. c. It increases
a. Mass of the spring d. None of these.
b. Spring constant (k) T s SHM & fsaia a<et §1 aft s
c. Length of the spring darg el FX & AT A FEA FEH FAIEY
d. Both mass and spring constant 9T FGT G 939M?
FETAT -RUT yorrelt Y FAIE @St Fe a. Y E AT
a. T gegAE| b. A g AT g |
b. & frai (k) c. g | .
c. fo&ier & Sars| d. s ¥ g AL
d. gegA 3R Ruer grr faadme| 30. The displacement-time graph of an object
25. In SHM, the acceleration is maximum at. ”"der9°'“9 SHM is best described by.
a. The equilibrium position a. A stralght. line
b. Half of the amplitude b. A pgrabollc curve
c. Maximum displacement from equilibrium . A sine wave
d. It is constant throughout the motion d. An exponential curve
S e fufy farua-ga 1% ged oot aftta
b. 3TRITH & 3Tem a. TH W @
c. AT ¥ NfFaA faEuTe b.  TFH RAARIF
d. E WO A F AN e e ¥ C. N e aw
26. The restoring force in SHM is always. d. T S
a. In the direction of motion 31.  Which physical quantity does the amplitude
b. Opposite to the direction of motion of SHM .represent?
c. Independent of motion a.  Maximum speed
d  Zero b. Maximum displacement
. c. Maximum acceleration
SHM & Ya=iaa ael
¢ T g ¥ d. Maximum time period
FerT-11 (ifady —




SHM =1 3 e #ifds Ufr #1 gefar §2 37. The mass and diameter of a planet are twice
a. 3®sax a1fa those of earth. The period of oscillation of
b. 3if¥eaa faeame pendulum on this planet will be (if it is a
second’s pendulum on earth)
c. 3Jf¥ehdd caxoT
4 sfoeaE TEaat P 71 F1 geuAe 3R g gt @ a’m:n %I
' 39 q§ W dAlds & arded 31%
32. In SHM, when is the object at its maximum Te.a"r W TFH AFHS T dlds )
kinetic energy? a. 12 second b. 2 x V2 second
a. At the equilibrium position c. 2 second c. % second
b. At maximum displacement from . . . .
equilibrium 38. ﬁ partlee Iof rr.iass fn: is hanging vlt(artllfcarI:y
c. At half of the amplitude y an Ideal spring of ‘orce con.stant o the
R mass is made to oscillate vertically, its total
d. It has constant kinetic energy throughout energy is
SHM #, ELT YA 3w afasr 9T W w9 a. Maximum at extreme position
gt 82 b. Minimum at mean position
a. @y feufa | c. Maximum at mean position
b.  #rEA :imil?' faehas fawams W d. Same at all positions
c. 3aH 9| .
GUAT m HT TH &7 k g Agaes a &
d. 3§ Afasr Feff @9 g @ &1 et T GART daad dHT g ¢ A gedHTT
-]
33. What is the relationship between the time F! dead T & QAT FAAT AT AT S Sl
period (T) and the frequency (f) of SHM? Far gyt §
SHM #I weramafer (T) 3k smafea () & & F= a. A TEAfd @ 3fehas
ey 82 b. 3tad fufd w =g7an
a. T=2f b. T =1/ c. arey fEufa @ sftsan
c. T=12 d T=172 d. T ufa o AT
34. The displacement of a particle performing 39 A place where g = 980 cm/sec? the length
simple harmonic motion is given by,x= 8 sin of seconds pendulum is about
ot + 6 cos wt, where distance is in cm and . . .
time is in second. The amplitude of motion is & 4T GI%T%Q = 980 ¥HIAFS VFs dlaw
I TGS FeT aTS TFH HUT T AT x= aI“éSOIcImII b. 100 em
8 sin wt + 6 cos wt gART f&AT IATaT &, &T : '
A & ¥ 3 gAY Qs A #1 ARy T oI c. 20 cm d. 200 m
a. 10 cm b. 14 cm 40. The maximum velocity for a particle in S.H.M
c. 20 cm d. 3.50 cm is 0.16 m/s and maximum acceleration is
) . .
35. A particle executes S.H.M of amplitude A. At 0.64 mI§ -The amplitude Is
what distance from the mean position is its S.H.M & & T &7 3AFIH 37 0.16 m/s 3
kinetic energy equal to its potential energy? HHAH aIOT 0.64 m/s? B AR §
TF FT FAH A F S.HM Fafea war B a. 4x10?m b. 4 x 10" m
arer Rufa & Faslt gt @ swedhr aifasr et c. 4x10m d. 4x100 m
: 0510 A st & b %?21%:; 41. For a magnet of a time period T magnetic
a. : ) : moment is M. If the magnetic moment
c. 0.71A d. 0810 A becomes one-fourth of the initial value, then
36. A simple pendulum of length | and mass m the time period of oscillation becomes
is suspended vertically. The string makes an a. Half of the initial value
angle 0 with the vertical. The restoring force b. One-fourth of the initial value
acting on the pendulum is -
. . . c. Double of the initial value
aalél GSIATT m HI Th UIA dleleh ddad :
FT X TCH B ¥l Y FealeR F &Y 0 Hor d. Four times the initial value
T §| AAF W FT FI AT TAAIT a & s F T & gaF & v gahg 3T M g
a. mg tano b. mg sin® IRy e AT IR A F TH-Aldd @
Cc. - mg sind d. - mg coso G”E"% al Qe # Jra FA T Al @
FerT-11 (ifady (521}




a. URAS AT Fr 3THT| maximum acceleration?
b. YRR AT FI TH-dAlAS| a. At the equilibrium position
c. YR+ AT & ahlm| b. At maximum displacement from equilibrium
d. 9Rf@* A T 97 IAT| c. At half of the amplitude
42. In SHM, if the displacement is halved d. It has constant acceleration throughout
while keeping other factors constant, what SHM #, a¥q IWFdA a7 FT HAAT Fd
happens to the potential energy? FAT 872 ? °
a. It doubles a qq@a?-r Fr ufa &
b. It becomes half b. HJeleT & H&ehH faEUTT W
c. It remains the same c. U & AT W
d. It becomes four times d. OH AT XoT [T War g
SHM #, afX 377 FR&I F1 9d @A §€ 47. What is the relationship between the
faeumasr 3mum #X e s, @ Rufasr e #+ amplitude A and the maximum speed (Vmax)
T gem? in SHM?
a. g QAT & S & SHM # 3mamr A 3R sifaswasd afq (vmax) &
b. g 3TYT g 1T gl 7 Far Wy g7
c. Jg a'HT é:T gdr %’| a. Vmax = A b. Vmax = oA
d. I IR AT g ST & C. Vmax = Alo d.  Vmax = 4A
43. The angular frequency (w) in SHM is 48. Which of the following is an example of
measured in. an oscillator that exhibits Simple Harmonic
SHM # &0 3mafed (w) T AT ST B Motion?
a. Hertz (Hz) a. A freely falling object
b. Radians per second (rad/s) b. A car accelerating on a highway
c. Metres per second (m/s) c. A swinging pendulum
d. K”ograms per second (kg/s) d A rocket IaUnChing into Space
44. What is the shape of the path traced by an farafaf@a & @ i a1 v Qfed (oscillator )
object undergoing SHM in one dimension? T 3aTeIoT ¢ S e e afy gafda Far 87
a. Straight line b. Parabola a. ¥ ¥ ¥ IR arelr avg
c. Circle d. Eliipse b. TH FR TSTAE R I & AW 96 W &
T HAH F SHM & TR aedl avd ganT C. T Slefdl g3 ellelh
m?rwa:rmw%v d. 37aReT # yaifg ve e
a. W @r b. Wded 49. The time period of a simple pendulum is T
C. qa-h’q d. 3EER remaining at rest inside a lift. Find the time
45. F . i th . period of the pendulum when the lift starts
: or a mass-§prlng system,. Tt e. spring to move up with an acceleration of g/3
constant (k) is doubled while keeping the ,
mass (m) constant, how does this affect the UH T Ao f Fre § e o A e
a. T increase I AT Ffae a0 fawe g/3 & @ or & ¥y
b. T decrease IR H I T@ FoAl
T . h a T b. T/2
C remains the same c 215 4 TV32
d. None of these 50. The | b of th q dul h
. . e length of the second’s pendulum on the
UF G AT-Ear gune & fAv, afY gewae (m) surface of the earth is 1m. The length of the
F fad w@d 3"3' Rvar e (k) A a-‘?g same pendulum on the surface of the moon,
FT & smar ¥ @ 9% gAY 3afy (T) where the acceleration due to gravity is (%)
wTfad &3ar 72 th of the g on the surface of the earth is
a. Taedg | b T &1 & el & | 4 & aE W @ w1 A
c. T agr®amE d. sAH § IS AL dgAT Y Gag W 3 daF Y d«GrS, ser
46. In SHM, when does the object experience Wﬁw & HROT caor geell $r ¥dg W g Fr
FerT-11 (ifady (525)




(Ve)at stmaT & 55. In a simple pendulum, if you increase the
a. 36m b. 1m length of the pendulum, what happens to its
c. 1/36 m d % m time period?
a. Increases
51. When does an object have maximum b Decreases
potential energy in a simple pendulum? ’ _
a. At the highest point of its swing ¢. Remains the same
b. At the lowest point of its swing d. Depends on the mass of the pendulum
c. At the midpoint of its swing bob . .
d. Potential energy remains constant in a @(__ﬂma ot #, afq a9 mg aT$ FgTe
simple pendulum LS 3“4;%' gAY Jafer Far gl &7
. a. gl
TH WA das A FH arg & ufde 9
HHIH B9 B ¥? b. % & i &
a. 3 3 ¥ ITadA fig W c. & Wl ©
b. 3 3 ¥ T e g W d. e F gead T W AR aar g
C. aqﬁgﬁra; ;:r&‘qﬁgqx 56. The kinetic energy of a pendulum bob is
d. & ek & Rufast eif ad @ & maximum when.
. . a. Kinetic energy remains constant in a
52. What is the formula for the period (T) of a simple pendulum
simple pendulum? . . . .
b. It is at the lowest point of its swing
W diew 3L"E'Ei(T) T I FAT %?L c. It is at the midpoint of its swing
a. T=2m ] b. T-= 2ng d. It is at the highest point of its swing
c. T=o2my d T=2n/% Ao afaer o1 ftEwaR et ¥ o
53. In the expression for the period of a simple a. WA dleF & Afas o IE.' o
pendulum, 'L' represents. b. IE Y 313 & Fad el ﬁ% W gl
a. Length of the pendulum c. FE IUA I F ALYg W &
b. Mass of the pendulum bob d. I§ 39 51? & ITddH 1%@ 9T gl
c. Acceleration due to gravity 57. The time period of a simple pendulum is
d. Time period of the pendulum independent of.
F WA AaF & 3w F B GewF 7, L a. Length of the pendulum
Zaifar gl b. Acceleration due to gravity
a. s T ddS c. Mass of the pendulum bob
b. e & gcTAT d. Amplitude of oscillation
C. IHCAHYUT & HRUT w@_OT WA Add FT HAAHIT FaaT 1T &
d. @ FI AEd Hrdl a. drded FI o8
54. Which type of energy is dominant at the b. Wa; hNOT calv
highest point of a pendulum's swing? C. dloleh &l GeIHAT
a. Kinetic energy d. grelel &1 I
b. Potential energy
c. Both kinetic and potential energies are ANSWER OF MCQ QUESTIONS
equal 3o Feil:
d. There is no energy at the highest point
A & FgA F STaad g W F gEwR #; 1b. 2b. 3b. 4a 5a 6a 7Ta.
Falt aw gl 32 8d. 9b. 10a 1lc 12b. 13.c 14.c.
a. afast s 15.a. 16.a. 17.a. 18.a. 19.c. 20b. 21.c.
b. AT Far 22.b. 23.a. 24.d. 25.c. 26.b. 27.a. 28.a.
c. dfasr 3R RUfasr &t ST AT & 29.b. 30.c. 31.b. 32.a. 33.b. 34.a. 35.c.
: : 36.c. 37.b. 38.d. 39.b. 40.a. 41.c. 42.c.
d. 3oUaH g W Fi 39 7@ ¢ 43b. 443, 45b. 46b. 47.c. 48.c. 49.d.
FerT-11 (ifady —




50.d. 51.a.
57.c.

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

VERY SHORT TYPE QUESTIONS:

T oY ScalT wea:

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:

HefT-11 (IR

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.

Slel T AT ofSeht WeT g1 Silell &, Sl & HHAIAEE
W FIT IHG YSIT?

3R AIET T ool & gATdr o@rs (1) &
qiAe & FAGAC & &1 e asH T @
STl &, d el ! THTET odTS (TTeh, dleleh) A
gma,sﬂwmﬁ%maﬁma’rm
[

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@a & ¥ sl a1 3eEIr sradt afa &
wfafafea wwar §72

b)

c)

Ans.

Ans.

. I §H Teh gISgliolel U] HI 3k GOl ohg

¥ TRt 3R gAT gT AAS &, o ¥ 3@ e §
6 g A AT IR & a1 38 Ryl &
3T ST &1 39 YR &Y a1 37ad i

Ty ¥ BIST AT AR

. I AR €Y ¥ BIST ST & df 98 Shddl 3T dr

R 3 & TeIr &1 WA & TA IR F P
Iy SNBSS S g1 SAfav, Ig AT et
e .

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.

Fa1 ¥t QT AfaAT "X AT §2 IR & @
3ETE0T Afo, Ife &g, ar F4i?

TET, Tefl areleT 1Tl EXeT 3ad 8T & Hehdil
aEad H, &dd d ardd AfaAT T HAdd @
et foT a1 fawamaet & |aAmqar giar & 3R
Aty feufa & 3T [ERT gar &

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 ifa & et FT F 'FAT FT FIAT AdeT &7

arereT aifa &, R For &1 Far Ry AfRET
AT W T & AT 1 AT 1 goTer aear Bl

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.




Ans.

Ans.
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IS I AT THAATT el ey & FFg 91
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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 fasutiea #3a arelt a&g & a9 & R
AT @Y Weha 872

g, SHM fasuifed aer arely a&g & 3ff&ead
AT @Y T ¥ aftheT TR Ry F U @
W T AT Bl Hebell ©

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.

wmmﬁﬂﬁraﬁmwwa:mr
THTHATT AT F I F w9 F yed
ﬁrmmr-n | SHM &7 REageT 3mams #41 82

SHMwﬁ?uTq?rmﬂaa-‘ra—craﬁrﬁTrras
T gl

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 AF QT WA AT 39 IAfass 3itwa
Rufd W & q@t & Bed §1 39 @7 Far
3T F4T 87

Ifg st aiferT o & farm & g7 @ § o Far
3T T &1 gTellah, FeTl 3R I8 I8 & I ar
AT T @y Ruda Remsit 7 swa fufy &
IR & @ &

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

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

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

T Irae afa A @ gl RFeaward Far 82
SHM & e gfaamdr fagvarn g
(a) FoT (I TaOT) S TAEATTT & FAEATC

have

10.

Ans.

11.

Ans:

12.

Ans.

13.

Ans.
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el (AT caXon) SHM & 3itaa fufa #r
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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 Sl

unit is N/m and dimensional formula is [MT?]

f&5fer & 9o fFgar @ aRARa Y sEdr Sl
gl AR faar g afaw)

(b)

. T&59T & 5ot To¥areties a1 T&er 7 9id gfete faedr

mmﬁgaé:mwﬁawa‘maaaa:m
& g RRaT arar ¥ 55T S| 5FE N/m &
3R e g [MT2] B

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.

Featy T T Sldd el arel U [UeT-geddATeT

qoIrelY T T Iafr T gt &1 3fe 3d gomeh

N TF AP Tdg W &fasr 77 ¥ o w3
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é@ga@mﬂ gumelr Hr gEIE™  3gRafda
|

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 0) is small enough so that sin®
may have the same value as 6

TH W dldsd H IS F9 IS TG 197
Th T olleleh &T I T 3ad gl § I
SHT 3TATH (T IO 3TATH 0) SAAT BICT &iam
& T sind &1 AT 0 & FATT & FehaT 2l

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., k«1/L

Fa1 fordlt Ry a1 ar &1 fer s sad
amé W R Far §2 IR g ar FA?

g, fordr f&yer ar ar &1 & @ade 3§
ﬂ'ﬂ%’ T A AT &1 aredd #, R fAwdres
T&IaT &1 SIaTS & egcshaTeaTch B’IHT g, 3raTd,
kec1/L
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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 qUf g% A IAH A FT SHM favafea e

T T HUT GART aF H A gl FAT §? U@
Fa1 §7

SHM fAsqTfdd &t arel Teh o7 & for, Te qof

Th H TF IS T gl 4A B, STET A = SHM

FT 3RIH| SHM ffsarfed e arel T &7 &7

qg faeuTeT v ol wsm A T B

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 A ot w9 F
AT TeqTa oo F4T 3T §7?
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