SET 2

Oscillations

arelet

1. Which of the following is true for SHM?
farfaf@a & ¥ la-u1 e 3mad 71fa F Qe a7 2

a) Acceleration « displacement / cd3UT « T
b) Acceleration o -displacement / caR0T o -[aTATIT
c) Velocity « displacement / 39T « faTarder

d) Velocity « -displacement / 39T o« -faTamdet

2. The angular frequency w of SHM is related to time period T by:

IS AT A it FONT 3R w adFe 7E FERT &
a)w=2r/T/w=2n/T

b)w=2nT/w=2nT

w=T/2n/w=T/2n

dw=1/T/w=1/T

3. The frequency f of SHM is related to angular frequency by:
WA rad afa # Imghy fFoi gl & w9 fta @
a)f=w/2n/f=w/2n

b)f=2nw/f=2nw

c)f=w¥2n/f=w¥2n

df=w?/f=w?

4. A particle executes SHM with amplitude A. At what displacement is kinetic energy equal to
potential energy?

TFH FUT ANAH F WA Aad Ta HGT ¢ Fa @Ay w afas 1 ufas

Fal & ST gl 82
a)A/A
b) A/2 / A/2



c) A/N2 / ANN2
d)V2A/vV2A

5. In SHM, the ratio of maximum acceleration to maximum velocity is:
e M fY A, sfhaw cawor AR Ff«FHAH 397 FT I ¢
Aw/w

b) w? / w?

cl/w/1/w

d) 1/w?/1/w?

6. The total energy of a particle of mass m executing SHM with amplitude A and angular
frequency w is:

GEIATT m& TH FUT N Fel Foll ol IAA A IR FoNT 39y o & W 3mad

T FT W &, &

a) (1/2)mw3A? / (1/2)mw?3A?
b) mw?A? / mw?2A?

c) (1/2)mwA? / (1/2)mwA?
d) mwA / mwA

7. The kinetic energy of SHM particle at displacement x is:

faeae x W & 3mad afa For i afdsr FT
a) (1/2)mw?(A% - x?) / (1/2)mw?(A? - x3)

b) (1/2)mw?(A% + x?) / (1/2)mw?(A? + x?)

c) (1/2)mw3x? / (1/2)mw?x?

d) (1/2)mw?(A - x)?/ (1/2)mw?(A - x)?

8. The potential energy of SHM particle at displacement x is:

e x W @ mad afa wor i Fufasr Fa1 &

a) (1/2)mw?(A% - x?) / (1/2)mw?(A? - x3)

b) (1/2)mw?x? / (1/2)mw?>x?

c) (1/2)mw?(A% + x3) / (1/2)mw?(A? + x?)

d) (1/2)mw?(A - x)? / (1/2)mw?(A - x)?

9. A particle executes SHM with time period T. The time taken to go from mean position to
half amplitude is:

TUF FT T HTadRIT & I 3ad Ifa FIar g1 #7rey ufa @ 3 39 aF S
# o9 gAY ¢
a) T/12 / T/12



b) T/8 /T/8
c)T/6/T/6
d)T/4/T/4

10. A particle executes SHM with time period T. The time taken to go from extreme position to
half amplitude is:

T HUT T HGdRIT T I IATad Ifd HIdT §1 A BUfS F 3 3997 a6 I
# o AT ¢

a) /12 / T/12

b) T/8/T/8

) T/6/T/6

d)T/4/T/4

11. For a simple pendulum, if length is increased by 21%, the percentage increase in time
period is:

W dids & v, Iy da18 21% qe1 § S, Iradera F gfard e B
a) 10% / 10%

b) 21% / 21%

c) 11% / 11%

d) 5% /5%

12. A simple pendulum has time period T. If its length is made 1/4th, new time period is:

TFH A Al FT AGdRId Tl IfE SHA dd$ 1/4 T &7 ST, FAT TG &
a) /4 / T/4
b) T/2/T/2
c)2T /2T
d) 4T / 4T

13. A mass-spring system has time period T. If mass is increased by 300%, new time period is:

TF GeIATA-FRWT e &1 radsra T8 I geadAT 300% F¢1 fear S, 514w
ITadHTT &

a)T/T

b) 2T/ 2T
c)3T/3T
d) 4T /4T

14. The time period of oscillation of a mass m suspended from a spring of constant k is T. If
spring is cut into two equal parts and same mass is suspended from one part, new time



period is:
g k% T q dCh GeTATT mF aYelsl &I Tadsi Tl Ife B9 Fr a

AT HEN & el AT AR Th HET T AT GeTATT ASHIAT AT, AT HTddhIeT §:
a) TV2 / T/V2

b) TV2 / TV2

Q) T/2/7/2

d) 2T/ 2T

15. Two springs of constants k; and k; are connected in series with mass m. Time period is:
ar T farar® ki 3R k. GoTAT mF A Aofiwad F §3 1 Hadw ¢

a) 2rv[m(ki+ka)/kika] / 2tV [m(ketka)/kikz]

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

c) 2rv[m/(ki+kz)] / 2V [m/(kit+ka)]

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

16. In damped oscillations, amplitude decreases according to:
Fadfed el A, A gedT § HAR:
a) A = Age(-bt) / A = Ape”(-bt)

b) A = Age”(bt) / A = Age”(bt)

¢) A=Ag(1-bt) /A=Al - bt)

d) A=Ao/(1+bt) / A = Ao/(1+bt)

17. The Sl unit of spring constant is:

v Aadae Y sigFE

a)N/m/N/m

b) N-m / N-m

c)m/N/m/N

d) N/s/N/s

18. The force constant of a spring is inversely proportional to:
T &1 o fradis sgepaArard g #:

a) Length of spring / T&aT &7 oIS &

b) Number of turns / BT $T T&IT &

c) Cross-sectional area /3-1@'9?321 FIc IhdT &

d) Material of spring / T&9eT & derdy &



19. When a spring is cut into n equal parts, spring constant of each part becomes:

ST TF U Y n AT AR & FIET SATAT §, ToAF AT 1 By Fadis g smar
T

a)k/n/k/n

b) nk / nk

ck/k

d) k? / k?

20. A particle moves with SHM. Its velocity is v; when displacement is x; and v, when
displacement is x,. The amplitude is given by:

TH FUT A AEd ITad & TIAdT &1 SHHT 37 v, § 99 [FEa9eT x, & 3 v, 59
AT x, 81 3w fAr Sar &

a) V[(va®2? - v22x:%)/ (Vi - v22)] / V[(vi%2? - v22Xi?)/(va? - v2?)]

b) V[(v2?x1? - vi>x2?)/(v2? - vi?)] / V[(v22xe? - vi®Xx2?) [ (V22 - v+?)]

¢) VI(vi® - v22)/(x? - x22)] / VI(va® - v2°)/ (%% - x22)]

d) V(% - x22)/(v4? - v22)] / V[ (% - x22)/(v4* - v2?)]

21. The displacement of a particle is given by x = 3 sin(5ntt) + 4 cos(5nt). The amplitude is:
TF HUT &1 fAEATIST x = 3 sin(5nt) + 4 cos(5nt) EART T S §1 3w &

a)7/7

b)5/5

c1/1

d)12/12

22. For a simple pendulum, the graph between T2 and | is:
W ded & fav, 23k 1F fig 71 9w §

a) Straight line through origin /?Flt\?vf ﬁl@ o W el Y@
b) Parabola / 9{deld

c) Hyperbola / 3Tfdu_derT

d) Circle/ac?r

23. The time period of a simple pendulum of length 1 m is about:

1modrs & A ATl FT AR AMHIT -

a)ls/1s
b)2s/2s



c)3s/3s
d4s/4s

24. A simple pendulum is taken to a depth h below earth's surface. Its time period will:
TF WY e H gl Y FA§ § h TGS W FA-T AT g1 FHST IadHIeT
g19:

a) Increase / §¢3T

b) Decrease / eI

c) Remain same / GHT g

d) Become zero / [ HRCILE

25. The time period of a simple pendulum in a satellite orbiting Earth is:
gedlt 1 Fam # IRFEAT FQ 39AE A WA dAldd FT AGdRI 8
a) Zero/ [T

b) Infinite / 3Fad

c) Same as on Earth / G2l W AT

d) Half of Earth /C([%ﬁ Sl HTUT

26. The displacement of a particle in SHM is x = A sin(wt). Its velocity at t = T/4 is:
WA AT TS H Th FT AT fATATGT x = Asin(wt) &1 t=T/4 T SHHT AT §:
a) Zero / =

b) Aw / Aw
c)-Aw /-Aw
d) Aw/V2 / Aw/N2

27. For the above particle, acceleration at t = T/4 is:
IRTFd HT & AT, t=T1/4 W T §:

a) Zero / =

b) -w?A / -w?A

c) w?A / w?A

d) w?A/2 / w?A/2

28. A spring-mass system oscillates vertically. The time period is:

TF RUI-gegdA AT FeaTex gieel HdT g1 adard &



a) Same as horizontal oscillation / AT Srele & A

b) Different from horizontal oscillation / A gt O f@e
c) Zero/ [T

d) Infinite / 3d

29. In forced oscillations, amplitude is maximum when:

yonfed gl #, 3T AQFaw gar § I+

a) Driving frequency =0/ quliceh 3-1'@:% =0

b) Driving frequency = natural frequency / 0TIGah 3-1'@% = srmﬁm 3-T|_c<|"ﬁ'f
c) Driving frequency = oo / J0TIGeh mﬁr —

d) Damping is maximum / 37d#HesT 37f¥ehds giar g

30. Quality factor Q is defined as:

oTaT FRF Q IR Frar Frar 2:
a) wo/Aw / wo/Aw

b) Aw/wo / Aw/wo

¢) wo/y / wo/v

d) y/wo / v/wo

31. For a damped oscillator, amplitude falls to 1/e of initial value in time:
Al alaF & AT, IAH THT #H IRAF AF & 1/e dh R Jmar &

a)1/v/1ly
b)v/v

c) 2i/wo / 21/ wo
d) wo/y / woly

32. In SHM, the average kinetic energy over one period is:

W 3mad afq &, v adera & dtea afasr st 8
a) (1/4)mw?3A? / (1/4)mw?3A?

b) (1/2)mw?A? / (1/2)mw?3A?

c) (1/8)mw?3A? / (1/8)mw3A?

d) mw?A? / mw?2A?

33. The average potential energy over one period in SHM is:

W Iad afd # vF IJadaa # dtga fufas 3ot &



a) Same as average kinetic energy / AT ISt Foll & FHA
b) Half of average kinetic energy / 3 I1fasT ST T el

c) Double of average kinetic energy/m Ifaer Far fr aﬁ?ﬁ
d) Zero / [

34. A particle is executing SHM. Its velocity is zero when:

TS FHOT G IMad T FT @1 &1 FAPT AT Y+ gl § o
a) Displacement is zero / faEaTa=T /[T giar %

b) Displacement is maximum / aTaas 3f®&as gar %’

c) Acceleration is zero / cdY0T [T giar %

d) Force is maximum / sel A BT &

35. For a particle in SHM, when displacement is half amplitude, what fraction of total energy
is kinetic?
I Irad AT A Fr F AT, I Aeyrger e 3mAnT g g, Fo FoA1 F fhdan

39T arfasr g @2
a)1/4/1/4
b)1/2/1/2
c)3/4/3/4
d)1/8/1/8

36. The displacement of a particle is x = 8 cos(2t + rt/3). Its maximum speed is:

TF FHUT HT AU x = 8 cos(2t + i/3) &l SHHT FOFAH =T &
a)8m/s/8m/s

b) 16 m/s / 16 m/s

c)2m/s/2m/s

d)4m/s/4m/s

37. For the above particle, maximum acceleration is:

IWFT T & AT, 3RFaA cawor ¢
a) 16 m/s?/ 16 m/s?

b) 32 m/s?/ 32 m/s?

c) 8 m/s?/ 8 m/s?

d) 4 m/s?/ 4 m/s?



38. Two SHMs are given by x; = A sin(wt) and x, = A sin(wt + 1t/2). The phase difference is:
&l gl 3mad afaar x1=Asin(wt)3ﬁT X2 = A sin(wt + t/2) ART & I g1 FAET &
a)o°/0°

b) 90° / 90°

c) 180° / 180°

d) 270° / 270°

39. For two SHMs x; = A sin(wt) and x, = A sin(wt + 1), the resultant amplitude when they
superpose is:

&l I Aad Ifaar x1=Asin(wt)3ﬁT X2 = A sin(wt + 1) & foT, a9 3 rearRIfRT gidt
g, IRomY 3T §:

a)o/o0

b)A/A

c)2A/2A

d) AV2 / AV2

40. The time period of oscillation of a liquid in U-tube depends on:
u-Telt 7 g9 & Qe &1 IFadFIT AHT FLET &
a) Density of liquid / & & Hdlcd IX

b) Length of liquid column / &a T &r oisllé 9T
c) Acceleration due to gravity / W cdIUT I
d) Both band c/b 3R caldl W

41. The time period of a simple pendulum is 2 s. Its length is about (g=9.8 m/s2):
WA ATd FT AR 2s &1 SHPT oTdTS TMHT ¢ (8=9.8 m/s?):
a)0.5m/0.5m

b)lm/1m

cJ2m/2m

d4m/4m

42. A particle executes SHM with amplitude 10 cm. Its maximum velocity is 20 cm/s. The time
period is:

T HUT 10 cm ATIH & TIA TG Ifd HIAT &1 SHHT JTAFAA I 20 cm/s 8l
HTTIHIT &

a)jms/ms
b)2rs/2ms



c)n/2s/n/2s
d)4mns/4mns

43. A particle executes SHM. Its displacement is 0.5 A when its velocity is 0.5 v_max. The
phase is:

TF HUT I Aad Afd FIAT ¢ SHHT RAEAGT 0.5A % Fd SHHT 39T 0.5v_max B

Fell &

a)30°/30°
b) 45° / 45°
¢) 60° / 60°
d) 90° / 90°

44. A spring of constant k is cut into two parts with lengths in ratio 1:2. The spring constants
of parts are in ratio:

i kFT v RWT 1:2% Ieyarad F dagat are & st A Frer Srar g1 s
fer fraais reqara &

a)1:2/1:2

b)2:1/2:1

c)1:1/1:1

d)4:1/4:1

45. In SHM, the displacement is given by x = A cos(wt). The velocity at phase 60° is:

T Irad Ifa H, RATATIT x = A cos(wt) EART =T AT &1 FAT 60° T I F:
a) wA/2 / wA/2

b) wAV3/2 / wAvV3/2

c) -wAV3/2 / -wAvV3/2

d) -wA/2 / -wA/2

46. The equation of SHM is x = 0.1 sin(100mtt + 0.5). The frequency is:

I 3Mad afer FHT FHAFIOT x = 0.1 sin(100nt +0.5) 1 3TIFr &

a) 100 Hz / 100 Hz
b) 50 Hz / 50 Hz
c)25Hz /25 Hz
d)10Hz /10 Hz

47. A simple pendulum is executing SHM. The tension in string is maximum when:

TH WA Al B3 HTad afd FT @ 81 3 # Forg wfFaa gar § o«
a) Bob is at mean position / 3Teleh ATET ATT W gIdT &



b) Bob is at extreme position / IMelsh A Fafa W ?IFIT %’
¢) Bob is at any position / MeTeh THAT off *afd W gar &
d) Tension is constant / d=I1d faad g1aT &

48. For a simple pendulum, if bob is given a charge and placed in electric field, time period:

WA diew & e, Iy Meas A smdr far aw ik RBega a7 § @ Jm,
JTaciTe:

a) Increases / g

b) Decreases / eI

c) Remains same / THTeT gl

d) May increase or decrease / ¢ AT Yc Hehdl %L

49, A particle is subjected to two SHMs: x; = 4 sin(wt) and x; = 3 sin(wt + 1t/2). Resultant
amplitude is:

TF FT & WA Had afaar & arefliaT & x1=4sin(wt)3ﬁT X2 = 3 sin(wt + 1t/2)| TROTHT

A &
a)1/1
b)5/5
c)7/7
d)12/12

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

U TONT-geaAe AR FT AradHr T8 A A N F AT S, sradrer
g ST §:

a)T/T

b) 2T/ 2T
c)T/2/T/2
d) Tv2 / Tv2

Answer Key (SET 2) 3ti¥ gﬁﬁ
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