SET 4

Oscillations

arelet

1. Which of the following represents SHM?

Afaf@d & ¥ #lF @ 3mad a1fa F1 AR w=ar 2
a)x=At+B/x=At+B

b) x = A sin?(wt) / x = A sin?(wt)

c) x = A sin(wt) + B cos(wt) / x = A sin(wt) + B cos(wt)

d) x = AeM-wt) / x = Ae’M (-wt)

2. The phase of a particle in SHM is 45°. Its displacement is what fraction of amplitude?

WA AT T H TH FHT T HelT 45° 8| BT [ATATTT JATH FHT fhd=lr 3rer 2
a)1/2/1/2

b) 1/v2 / 1/V2

c)V3/2 /V3/2

d) 1/4 / 1/4

3. A particle executes SHM with amplitude A. At what displacement is speed half of maximum
speed?

TH FUT A AH F WA ATGd Ifd AT ¢ P REgms ) o A3f¥Faq are i
ameft gt &2

a)A/2 / AJ2

b) A/N2 / A/N2
c)V3A/2 /V3A/2
d) A/4/ A4

4. For a particle in SHM, when kinetic energy is 3/4 of total energy, displacement is:

e Imad AfT F For F v, 5w wfasr St FoO S F1 3/4 @ @, ey
a) A/2/ A2

b) A/V2 / AIN2

c)A/4/A/A

d) V3 A/2/V3 A/2



5. The displacement of a particle is x = 0.1 sin(1007tt + t/4). The frequency is:
TF FHUT & fATATIST x = 0.1 sin(100nt + /4) §1 3Tgfr &

a) 100 Hz / 100 Hz

b) 50 Hz / 50 Hz

¢) 25 Hz / 25 Hz

d)10Hz /10 Hz

6. The velocity of particle in SHM is v = 0.5 wA when displacement is:

A Aad Afd H FT FT A7 v=0.5 wA T I AU &
a)A/2 /A/2

b) V3 A/2 / V3 A/2

c) A2 / AIN2

d) A/4 [ A4

7. A particle executes SHM. Its acceleration is a = -16x. The time period is:

TH FHUT I Iad T AT &1 FADT caloT a=-16x gl AadHIA &
a)n/2s/m/2s

b)yns/ms

c)2ns/2ms

d)4mns/4ns

8. Two springs of constants k; and k; are connected in series with mass m. The time period is:

ar T farar® ki 3R k. GoTAT mF A Aofiwad F §3 1 HEdw ¢
a) 2rv[m(ki+kz)/(kika)] / 2V [m(kitka)/(kika)]

b) 2rtv[mkika/(kit+kz)] / 2rev[mkiky/ (kitkz)]

¢) 2rv[m/(ki+kz)] / 21V [m/ (ke+k)]

d) 2rv[m(ki+kz)] / 2rev[m(ki+kz)]

9. A particle executes SHM with amplitude A. The ratio of distance traveled in first half period
to second half period is:

TFH FHUT AANAH F W 3T Mfd FIAT §1 I8 3T radarer # a7 i 75 gt

HT gEY A ITadsd H a7 H 7§ gl & U &
a)l:1/1:1
b)1:2/1:2
c)2:1/2:1
d1:3/1:3



10. A simple pendulum has time period T. If length is made 1/9th, new time period is:

TF A Al FT ITdRIS Tel Ife daE 1/9 FT & T, AT ATadhIeT 8
a)T/3/7/3
b) T/9/ T/9
c)3T/3T
d)9T /9T

11. A mass-spring system has time period T. If amplitude is halved, time period becomes:

THh GIATT-TO ST &7 3aderd TRl IS 3TATH 3meT &7 feaT J10, 3adare
& T &

a)T/2/T/2
b)T/T
c)2T/2T

d) T/V2 / T/V2

12. A particle starts from mean position towards positive amplitude. The equation is:
T HUT ALY UMY ¥ yaiicAs AT A 3 IR Far g1 FHiwor &

a) x = A sin(wt) / x = A sin(wt)

b) x = A cos(wt) / x = A cos(wt)

c)x=Asin(wt +1m/2) / x = Asin(wt + 1t/2)

d) x = A cos(wt + 11/2) / x = A cos(wt + 1t/2)

13. A particle starts from negative amplitude. The equation is:
U& HUT HUMcAS HATH & IRH FIaT gl FGHIST &
a) x =-Asin(wt) / x = -A sin(wt)

b) x = A cos(wt) / x = A cos(wt)

c)x=Asin(wt+m)/x=Asin(wt + 1)

d) x = A cos(wt + 1) / x = A cos(wt + 1)

14. The total energy of SHM is E. When displacement is A/3, kinetic energy is:

I Irad Afd B Fol Fo1 £71 9 Feymaar A/3 gar 2, fasr 34T @
a)E/9/E/9

b) 8E/9 / 8E/9

c) 4E/9 / 4E/9

d) 5E/9 / 5E/9

15. For a particle in SHM, acceleration a and displacement x are related by:

WA Aad afd & Fr F AT, c@avor 2 3 RBeagaT xgafoq &



a)ax x/axx
b)a x-x/ax-x
c)axVx/axvVx
dax1/x/ax1/x

16. A simple pendulum of length | has time period T. If length is increased by 44%, percentage
increase in T is:

d9TE | & WA s FT AR Tl IR darE 44% o1 & Ie, TH yfera gefer
T

a) 44% | 44%
b) 22% / 22%
c) 20% / 20%
d) 10% / 10%

17. A spring-mass system oscillates with frequency 10 Hz. If mass is increased by 300%, new
frequency is:

U FOT-geaAT AR 10 Hz MgTY § Sreet Far 1 AfE AT 300% wor f
9T, 57$ Imgf B

a)5Hz/5Hz

b) 10 Hz /10 Hz
c) 20 Hz / 20 Hz
d) 2.5Hz /2.5 Hz

18. A particle executes SHM. Its velocity is v when displacement is x, and 2v when
displacement is x/2. The amplitude is:

TF HUT I AT AT FIAT ¢ SHFHT A7 v I e x g, 3R 2v o« [Feamws

x/2 g1 3 &
a)x/x

b) 2x / 2x

c) xV5 / xv5

d) xv3 / xv3

19. The displacement of particle is x = 6 sin(rntt) + 8 cos(mtt). The maximum acceleration is:
HYT FT fATATTT x = 6 sin(nt) + 8 cos(ret) &1 JAFIA aoT §:

a) 10m? / 10m?
b) 14mn? / 142



c) 50m? / 50m?
d) 100m? / 1002

20. A particle executes SHM with time period 12 s. The minimum time taken to go from half
amplitude to amplitude is:

TF FUT 12 s HTAdPIT F A ATGd Ifd HIAT &1 3T 3MAH F AAH dF A A

AT FATH AT B
a)ls/1s
b)2s/2s
c)3s/3s
d)4s/4s

21. In SHM, the phase difference between kinetic energy and potential energy is:
W A A F, e It AR U A & dT Feiw ¥
a)o°/0°

b) 90° / 90°

c) 180° / 180°

d) 270° / 270°

22. The average velocity of SHM particle over one complete oscillation is:

& qut gree A WX 3ae af For T AT AW g
a) Aw/2 / Aw/2
b) 2Aw/m / 2Aw/nt

c) Zero / [T

d) Aw/v2 / Aw/v2

23. The average acceleration over one complete oscillation is:

F Qo grelet 7 3 cawor @

a) w2A / w?A

b) Zero / [T

c) wWA/2 [ w?A/2

d) w?A/nt/ wA/n

24. A spring-mass system oscillates vertically. The equilibrium position is where:
F RT-geaAE A FtatR Qe FIar §1 A Y Fufa ag € e
a) Spring is unstretched / 89T 3ffaEaiRa &

b) Spring force = weight / 99T §e = #R



c) Acceleration is maximum / cd3U] ferad E‘»’
d) Velocity is zero / 93T [T &

25. Two simple pendulums have time periods in ratio 2:1. Their lengths are in ratio:
ar WX AP F HAAPTT AT 2:1 7 & ST F1SAT 37T #
a)2:1/2:1

b)4:1/4:1

c)1:4/1:4

d)v2:1/v21

26. A particle is subjected to two SHMs: x; = 3 sin(wt) and x, = 4 sin(wt + ). Resultant
amplitude is:

Tdh T & TIA Tad afadY & el %: x1=3sin(wt)3ﬁT X2 = 4 sin(wt + w)| gfRorrst

3§
a)1/1
b)5/5
c)7/7
d)12/12

27. The displacement of a particle is x = 5 sin(2t + t/3). Its velocity at t = n/12 s is:
TUF FHUT HT fATAYA x = 5sin(2t + /3) &1 t=n/12 s IT SHHT A &
a)5m/s/5m/s

b) 10 m/s /10 m/s

c)5v3 m/s/5V3 m/s

d) 10v3 m/s / 10V3 m/s

28. A spring of constant k is cut into two parts with lengths in ratio 2:3. The spring constants
are in ratio:

i k&1 wF YT 2:3 F Hequra & dagAl arek &Y s F Frer Srar g1
frrars srgare 7 &

a)2:3/2:3

b) 3:2/3:2

c)4:9/4:9

d)9:4/9:4

29. A particle executes SHM. Its displacement is x = 4 cos(3nt). The maximum speed is:

TH FUT A HAd T FIAT &1 SHHT fATATIT x = 4 cos(3nt) &1 FFIH =TT §:



a)dnm/s/4nm/s

b) 12n m/s / 12nm/s
c)dm/s/4m/s
d)12m/s/12m/s

30. For a damped oscillator, if damping constant is doubled, amplitude decreases:
Jradfed e F AT, Iy srasea Agams e # & S, 3manT gedr @
a) At same rate / HTT &X &

b) Twice as fast / aﬂFﬁ' deir I

c) Half as fast / 3T&iT dor @

d) Four times as fast / X ﬂ?ﬁ asir &'

31. In forced oscillations, amplitude depends on:
yoifea grest &, I AR = &

a) Driving frequency / Yol 3-117{% CEY

b) Damping constant / 3T@dHe @Id O
c)Bothaandb/a 3R ber o

d) Neitheranorb /o arad ?I' b oY

32. The sharpness of resonance increases when:

IegeTe Y Eorar dgdt § I

a) Damping increases / 3d#Hc&sT d6dT &

b) Damping decreases / 37dHca Tedl ?

c) Driving frequency increases / YUTIGah 3-1'@:% CreSll %
d) Natural frequency increases/Q'ITfﬁa? 3-11_61;% Sadr %\'

33. A particle executes SHM with amplitude 10 cm. Its speed at mean position is 20 cm/s. The
angular frequency is:

TF FHUT 10 cm ATATH T WIS G IS HIGT g1 AT BYUfT 9¥ 30T ATl 20 cm/s

g1 #ofir smgfar &
a)1lrad/s/1rad/s

b) 2 rad/s/ 2 rad/s
c)4rad/s /4 rad/s

d) 0.5 rad/s /0.5 rad/s



34. The equation of SHM is x = 0.2 cos(50nt). The frequency is:

I IMad afer FT FHAFIOT x = 0.2 cos(50nt) T ITIRr 2

a) 50 Hz /50 Hz
b) 25Hz /25 Hz
c) 100 Hz / 100 Hz
d)0.2Hz /0.2 Hz

35. A particle starts from x = A/2 towards positive direction. The phase constant is:
TSH HUT x=A/2 T YATcA® fgem A 3T YR FIa1 &1 FaT Aadrs &
a)n/6/mn/6

b) /3 /mn/3

c)-n/3/-n/3

d)-n/6/-n/6

36. A simple pendulum has time period T. If bob is immersed in water, time period will:

TF FIA WAl FT HadHrl Tl e e FT STl A FEAT SATC, HTacihrel g
a) Increase / ST

b) Decrease / eI

c) Remain same / §&TeT IgaT

d) Become zero / [ HRCILE

37. A mass-spring system oscillates with amplitude A. At displacement A/V2, the ratio of
kinetic to potential energy is:

TF GIATA-TONT T A A ¥ A 3T &1 Reaas A/v2 i1, a1faer 3R

Reufarer it 1 3o ¥
a)l:1/1:1
b)2:1/2:1
c)1:2/1:2
d)3:1/3:1

38. The displacement of particle is x = 8 sin(2nt) cos(2nt). The amplitude is:
HUT HT [ATYTIT x = 8 sin(2nt) cos(2nt) g1 3 &

a)8/8

b)4/4

c)2/2

d1/1



39. For a simple pendulum, the graph between | and T is:

W s & faw, 13k 7% T &1 7% @
a) Straight line / It 3@

b) Parabola / 9{dclT

¢) Hyperbola / 3faaaerT

d) Exponential / ETATRIT

40. A spring-mass system has time period T. If spring is cut into two equal parts and connected
in parallel with same mass, new time period is:

TF FONIT-gead T fAhT FT Araddre T8l I YT Y & gAT s & Frer v

AR TAT FSUAT F WY FATGK HH A ST AT, 74T AGIHIA g
a)T/2/7/2

b) T/V2 / T/V2

) V2 / TV2

d) 2T/ 2T

41. A particle executes SHM. Its displacement is x = 0.1 sin(100t + 0.25). The maximum
acceleration is:

TF ST GIA HTaa AT FIAT &1 SHHT AEATIT x = 0.1 sin(100t + 0.25) &1 HFaH
T &

a) 10 m/s?/ 10 m/s?

b) 100 m/s? / 100 m/s?

c) 1000 m/s? / 1000 m/s?

d) 1 m/s?*/ 1 m/s?

42. The time period of a simple pendulum in a mine below earth's surface is:
gt #r wdE & AR W FA W dldd FT AP o

a) Less than on surface / 9dg q &F

b) More than on surface / @dg & 3+

c) Same as on surface / dg X HHATA

d) Zero / [T

43. A particle executes SHM. Its displacement is x = A sin(wt + 1t/6). At t = T/12, displacement
is:



Tdh HUT I ATGd Afd AT &1 STRT RATATIT x = Asin(wt +1/6) &1 t=T/12 T,

faremae §:
a)A/2 /A2

b) Av3/2 / AV3/2
c)A/A

d)o/o

44. Two springs of constants k and 2k are connected in series. The effective constant is:
ar feyar fagars k3R 2k Aol & S8 &) el fagais @

a) 3k / 3k

b) 2k/3 / 2k/3

c) k/2 /k/2

d) 3k/2 / 3k/2

45, A particle executes SHM with amplitude A. The time taken to go from x =0 to x = AV3/2 is:
TS HUT ANATH & T G T FGT 81 x=0F x=Av3/2TdH A & T AT

&

a) T/12 / T/12
b) T/6 /T/6
c)T/4/T/4
d)T/3/T/3

46. The velocity of particle in SHM is zero when phase is:

IS A Afd H FOT FT 97 A g1l § 19 Fell o
a)o°/0°

b) 90° / 90°

c) 180° / 180°

d)Bothaandc/aB—ﬁT Gl

47. The acceleration of particle in SHM is zero when phase is:
T ATad Afy F FOT T @O T AT § AT Fell o
a)o°/0°

b) 90° / 90°

c) 180° / 180°

d) Both aand ¢ / a 3iRX ca=r



48. A particle executes SHM. Its displacement is x = 0.5 cos(20nt). The frequency is:
TF FHUT LA 3T T FIAT g1 FHHT AEATIT x = 0.5 cos(20mt) §1 3MIfy &:
a)10Hz /10 Hz

b) 20 Hz / 20 Hz

c)5Hz/5Hz

d)0.5Hz /0.5 Hz

49. The time period of simple pendulum at height h above earth's surface (R = radius of earth)
is:

gt & WdE ¥ hIAE W W dldd F daFe ¢ (R =g At B

a) TV[R/(R+h)] / TV[R/(R+h)]

b) TV[(R+h)/R] / TV[(R+h)/R]

oT/T

d) Tv2 / Tv2

50. In SHM, the displacement is x = A sin(wt). The acceleration at phase 30° is:

e ad Afa H, REYT x = A sin(wt) 81 FaT 30° I @07 &
a) -w?A/2 / -w?A/2

b) -w?Av3/2 / -w?AvV3/2

c) w?A/2 / w?A/2

d) w?Av3/2 / w?Av3/2

Answer Key (SET 4) 371X gﬁﬁ

Q Answer Q Answer Q Answer Q Answer
1 c 14 b 27 C 40 b
2 b 15 b 28 b 41 C
3 o 16 c 29 b 42 b
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