SET 1

Oscillations

arelet

1. The motion which repeats itself after a fixed interval of time is called:

9% fd N v AT T9g IO § 915 TWE F QR §, Fgard) &
a) Rotatory motion /‘EI;Uﬁ afa

b) Periodic motion / 3Tadr arfa

c) Circular motion /a‘_?ﬁ'q afa

d) Random motion /W afa

2. The number of oscillations per unit time is called:

ufe g&1E WA A Qe Fr HEAT FEA o

a) Time period / 3TadeTel

b) Frequency / 3-1'@'%

c) Amplitude / 3TATH

d) Phase / shell

3. The maximum displacement of an oscillating particle from its mean position is called:
QT I HUT &1 AP Ay yfa F qfOFan R_eyas Fgaman ¢:
a) Frequency / 3-1'@'%

b) Time period / 3TTdciehTel

c) Amplitude / 3T=TH

d) Phase / shell

4. The time taken for one complete oscillation is called:

wF ot grelet & faw fo=m = @@ FEemar 8

a) Frequency / HIEJ_'%

b) Time period /Hﬁ?ﬁaﬂ?‘r



c) Amplitude / 3T=TH
d) Phase constant / eIl [aadie

5. Which of the following is NOT an example of periodic motion?
frafafaa & @ #la-ar snadf afy F1 saETr

a) Motion of pendulum / efteler b arfa

b) Motion of Earth around Sun/ﬂ;éf & TART 3R t([?@' $r arfa
c) Motion of a bouncing ball / 3&eldl g fr Ifa

d) Motion of hands of clock / &IaT + BT%ﬁ Fr afa

6. Simple harmonic motion is a type of:

T Had Ifd 'F IHR §:
a) Non-periodic motion / 37ATadf I
b) Periodic motion /3-1'I_C|T-ﬁ afa

c) Random motion /QIQitﬁ% afa
d) Uniform motion / TehdHT T

7. For SHM, acceleration is proportional to:

T Irad A F v, c@aor AT @ar 2

a) Velocity / 49T &

b) Displacement / TGEATIT &

c) Square of displacement / AT & g9 &

d) Square root of displacement/ﬁFﬂTq?—T C a?ﬁﬂg»r &

8. In SHM, acceleration is always directed:

I e Afa F, 70T weg PERE @ &
a) Towards mean position / ATET FUfd $r 3R
b) Away from mean position / ATET f&afa & I
c) In direction of velocity / 33T T fgam &

d) Opposite to velocity / 33T & Ao



9. The differential equation for SHM is:

e Aad afa & v sged AT §:
a) d2x/dt? = -w?x / d®x/dt? = -w?x

b) d2x/dt? = wx / d*x/dt? = w?x

c) dx/dt = -wx / dx/dt = -wx

d) dx/dt = wx / dx/dt = wx

10. The displacement equation for SHM is:

W AEd Afd & v [ gHwor §:
a) x=Asin(wt + ¢) / x =Asin(wt + d)

b) x = A cos(wt - ¢) / x = A cos(wt - D)

c) x = A tan(wt) / x = A tan(wt)

d) Bothaand b /a 3R ba&r

11. In SHM, velocity is maximum when displacement is:

W 3maa afa #, o1 3RFaxA iar § a9 fAeyws e &
a) Maximum / RIS

b) Minimum /P:Ifl?—l?ir

c) Zero / [T

d)A/2/A/2

12. In SHM, acceleration is maximum when displacement is:

T Iad A #, caxor IftFaHA gar & o9 REye g ¥
a) Maximum / ¥ ad

b) Minimum /P:Ifl?—l?ir

c)Zero/ [

d)A/2/A/2

13. The phase difference between displacement and velocity in SHM is:

W 3ad afd # ey 3R 37 §F fig Faaw &
a)o°/0°

b) 90° / 90°

c) 180° / 180°

d) 270° / 270°



14. The phase difference between displacement and acceleration in SHM is:

WA Aad afqd # fraaa 3R cvor & i Faaw &
a)o°/0°

b) 90° / 90°

c) 180° / 180°

d) 270° / 270°

15. The total energy in SHM is:

I Imad afa F F AT 8

a) Constant / IGEGI

b) Proportional to displacement/ﬁFﬂTq?—T C HTI'IT:I;CTIT-ﬁ
c) Proportional to square of displacement / AT & g9 & Q:I?:l'l?:l_;cl'l?ﬁ
d) Zero /[T

16. The kinetic energy in SHM is maximum when:

WA Aad 1 # afadsr Fa1 30FaA gt § o
a) Displacement is maximum / e 31f¥edd giar %
b) Displacement is zero / TdEATIT R glar &

c) Displacement is A/2 / TATAT9T A/2 BT &

d) Velocity is zero / ddT [T gicm &

17. The potential energy in SHM is maximum when:

W mad afa # Rufasr Fot sfdwan dt & I«
a) Displacement is maximum / TSEaTIT 3T dH B)IHT %’
b) Displacement is zero / faEaTa=T /[T giar %

¢) Velocity is maximum / 33T 31f8dd &iaT &

d) Acceleration is zero / cdY0T [T giar %

18. For a particle executing SHM, the velocity-displacement relation is:

W IMad T FIS Fr & AT, J-R[EA9aT weer &
a)v=wV(A%-x?)/v=wV(A?-x?)

b) v=wV(x?-A?) /v =wV(x?-A?)
c)v=w(A%-x3)/v=w(A?-x?)
d)v=w(x*-A?/v=w(x*-A?



19. The time period of a simple pendulum depends on:

I ANAF FT FTddhIel [T FICAT &

a) Mass of bob / 3o & geIHATT T

b) Amplitude / ITATH T

¢) Length of pendulum / oieTeh &r oiellsc'; EES
d) Material of bob / Melsh & YT 9T

20. The time period of a simple pendulum is given by:

A Al HT T T ST §:
a)T=2nv(l/g) / T=2mnv(l/g)

b) T=2nv(g/l) / T =2nv(g/l)
c)T=2rv(m/l) / T =2rv(m/1)

d) T = 2rev(l/m) / T = 2rv(1/m)

21. For small oscillations, the time period of a simple pendulum is:

oY gel & AT, @ dds F adEe 8

a) Independent of amplitude / 3TITH q TadT

b) Proportional to amplitude / 37T & Wﬂm?ﬁ

c) Inversely proportional to amplitude / 37T & Eﬂm?ﬂ'

d) Proportional to square of amplitude / 3ITITH & g & WIT:I,TI'IT-ﬁ

22. If length of simple pendulum is increased 4 times, its time period becomes:
Ife T AaF Y FGTE 4 I TGT & AT, SHHT AR 81 AT g
a)2times/2 pCl

b) 4 times / 4 UFIT

c)1/2 times/1/2 UFIT

d) Same / HHATA

23. The time period of a mass-spring system depends on:

SSHATA-RRIT fAHT &1 aderer @i Far §:

a) Amplitude only / Shdel 3TATH WX

b) Mass only / dd GeIHTT U1



¢) Spring constant only / hddl &9 AT o

d) Both mass and spring constant / GcIdHT 3R Ryer Aadais asr o
24. The time period of mass-spring system is:

SHATA-TET AT FT TadHTeT &

a) T=2rmv(m/k) / T = 2rv(m/k)

b) T = 2rv(k/m) / T = 2mv(k/m)

c) T =2nV(m+k) / T = 2rtv(m+k)
d) T=2nv(m-k) / T = 2rtv(m-k)

25. If mass is increased 4 times, time period of spring-mass system becomes:
Ife gegAreT 4 3 Jo1 far S, fver-geawnTer e F1 Imadwrer g S 8
a)2times/2 pCl

b) 4 times / 4 UFIT

c)1/2 times/1/2 UFIT

d) Same / HHATA

26. If spring constant is increased 4 times, time period becomes:

afg Tder fAadies 4 9+ For AT STC, AMadRT @ AT §:
a)2times/2 {]F-lT

b) 4 times / 4 UFIT

c)1/2 times/1/2 aT

d) Same / HHATA

27. Damped oscillations are those in which:

IqARRd S 3 & eA:

a) Amplitude increases with time / 3TITH AT & Iy d&dr %*

b) Amplitude decreases with time / 3TITH THT & T Tedl ¢

c¢) Frequency increases with time/BTIT:Iﬁf JAT & 91T Sl %’

d) Frequency decreases with ﬁme/H@ﬁ AT & 91T gedl &

28. In forced oscillations, the system oscillates with frequency of:

yoifed areral #, e ee Far ¢ amgfr O



a) Natural frequency/m 3-11@_‘% a

b) External driving frequency / STEd 9UTIGeh 3-1'@% q

c) Both /e &

d) Neither / 78T & 8T

29. Resonance occurs when:

HeATE g § S

a) Driving frequency = natural frequency/m 3-1'@% = srmﬁm 3-T|_c<|"ﬁ'f
b) Driving frequency > natural frequency/m mﬁb ;rmﬁm 3-1'@:%
c) Driving frequency < natural frequency / 90TiGeh 3-11_01‘:%< Q'IT%EF 3-11_6[%
d) Amplitude is zero / 3TATH [T glar &

30. The sharpness of resonance depends on:

HAG A cheorar R Fh §:

a) Amplitude / ATITH 9T

b) Damping / 3T@HeaT T

c) Frequency / 3-1'@'% W

d) Phase / shell IX

31. For a simple pendulum, if it is taken to moon where g is 1/6 of earth, its time period
becomes:

W dids & AT, Iy 58 958 W o J7 e @t g e F7 1/6 7, FHAT
JTIAHTer g ST

a) V6 times / V6 {]F-lT

b) 6 times / 6 UFIT

c) 1/v6 times/ 1/V6 aT

d) Same / HHATA

32. The displacement of a particle in SHM is x = 5 sin(2ntt + 1t/4). Its amplitude is:

T 3ad Afd F TF FOT FT FEAYT x = 5 sin(2nt + n/4) &1 SHHT 3T

a)5/5
b) 2t/ 2m



c)n/4 / /4
d) 2t / 2mt

33. For above particle, angular frequency is:

30T FOT & fow, FofT angfr o

a)5rad/s/ 5rad/s

b) 2t rad/s / 2rtrad/s

c) /4 rad/s / m/4 rad/s

d) 2rad/s/ 2 rad/s

34. Two springs of constants k; and k; are connected in series. Their effective spring constant
is:

ki 3Rk, I & aF over Aofiwar & 3 &1 3o word fver e @
a) ki +ka/ ki + ks

b) 1/ki+ 1/ka / 1/ks + 1/k;

c) kika/(kq + k2) / kika/(kq + ka)
d) V(kika) / V(kikz)

35. Two springs of constants k; and k; are connected in parallel. Their effective spring constant
is:

ka IRk, i & at Rver gaiaR A & 3 &1 3awr gerrdt Rver frars @

a) ki + ka / ki + kz

b) 1/ki+ 1/ka / 1/ks + 1/k;

c) kika/(kq + k2) / kika/ (ks + ka)

d) V(kikz) / V(kikz)

36. The phase constant ¢ in SHM equation determines:

W AT Tfd AT # a1 [Aaas ¢ FuRa @ &
a) Amplitude / 3TATH

b) Frequency / 3-1'@'%

c) Initial position /IR g

d) Time period / 3TadeTel

37. For a particle starting from mean position in SHM, the phase constant is:

Arey Ufa @ IRY FQ WA IJ9d A For F T, Far [aaes &
a)o/o0
b) /2 / /2



cn/n
d) 3r/2 / 3m/2

38. For a particle starting from extreme position in SHM, the phase constant is:
WA FUfa F IR R T 3mad afad For F AT, Far AT &
a)o/o0

b) /2 / /2

cn/n

d) 3n/2 / 3m/2

39. In SHM, when potential energy is half of total energy, displacement is:

T Arad Ay &, 519 Pyl 591 For s 1 e el 2, Reyme &

a)A/A
b)A/2/A/2

) AN2 / AN2

d) V(3/2)A/V(3/2)A

40. The velocity of a particle in SHM at displacement x = A/2 is:

RTI9T x = A/2 9T WA 3ad Afq HT &1 A7 &

a) wA / wA
b) wA/2 / wA/2
c) V3 wA/2 / V3 wA/2

d) Zero / [

41. The acceleration of a particle at extreme position in SHM is:

T raa afa # = Byfy @ wor &1 @wor 8
a)Zero/%]\FJ

b) Maximum / 3TT8ehds

c) w?A / w?A

d) Both b and ¢ / b 3X c =T

42. A spring-mass system oscillates with frequency f. If spring is cut into two equal parts and
connected in parallel with same mass, new frequency is:

% Fer-geaae e fargiy & e Far g1 If BT # @ wHer s #

HTET AT IR FAT FAA F WY GHAR FA # 31 ¢, 7§ 3mgfar @
a)f/f
b)v2f/v2f



c) 2f / 2f

d)f/2/f/2

43. The displacement of particle is given by x = 0.5 cos(2nt). The time period is:
T &1 fAFAYTYT x = 0.5 cos(2nt) ART F&AT AT §1 IHNIAFHIA @

a)0.5s/0.5s
b)1s/1s
c)2ns/2ms
dmns/ms

44. For the above particle, maximum acceleration is:
IRFT T F AT, 3WFaT ca 0T

a) > m/s? / m®2 m/s?

b) 2r® m/s? / 2> m/s?

c) 4n> m/s? / 4n* m/s?

d) 0.5 m/s?/ 0.5 m/s?

45. The restoring force in SHM is given by:

W Aad I H ea=aa g fam S §:
a) F=-kx /F=-kx

b) F=kx/F=kx

c) F=-k/x/F=-k/x

d) F=k/x/F=k/x

46. In SHM, the graph between displacement and velocity is:
WA Aad I #, Aeama 3 3o & &g F 71 7% &
a) Straight line / It 3@

b) Circle/ac?r

c) Ellipse / frdag—r

d) Parabola / G{delT

47. The time period of a simple pendulum in an elevator moving up with acceleration g/2 is:

TRT g/2® IR AT fAFe F T s &1 AMadFIA ¢
a) TV(2/3) / TV(2/3)

b) TV(3/2) / TV(3/2)

) TV2 / TV2

d) T/V2 / T/V2



48. A particle executes SHM with amplitude A. The distance traveled in one time period is:

TF FUT AJNAH ¥ TS Had fd FIAT §1 0F e & a7 1 715 gff &
a)A/A

b) 2A / 2A

c) 4A / 4A

d) Zero / [

49. A particle executes SHM with amplitude A. The magnitude of average velocity over one
time period is:

TH FUT ANAH T I ATad IAfd FIAT ¢ TH addred A 3Ad Jo1 F1 gR&AT0r
&

a) 2Aw/nt / 2Aw/mt

b) 4A/T / 4A/T

c)Zero/ [
d) Aw/2 / Aw/2

50. The phase of a particle in SHM is 60°. Its displacement is what fraction of amplitude?

WA ATad AT A TF ST A HT 60° &1 SHBT [ATATIT AT FT Faar 3ver g2
a)1/2/1/2

b) 1/v2 / 1/V2

c)V3/2 /V3/2

d) 1/4 / 1/4

Answer Key (SET 1) 3ti¥ gﬁﬁ

Q Answer Q Answer Q Answer Q Answer
1 b 14 c 27 b 40 c
2 b 15 a 28 b 41 d
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