SET 3

Oscillations

arelet

1. The motion of a simple pendulum is approximately SHM for:

I i $Y A FMHA A A AT 8
a) Large amplitudes/a? AT & o

b) Small amplitudes/ﬂ'%f AT & T

¢) All amplitudes / T 3T & foT

d) No amplitude / TRET 3T & forw T8t

2. The restoring force in SHM is always directed towards:

A 3Mad fa # Ieaeae a9 wda RERE g @
a) Extreme position / IXd FAfd &r 31X

b) Mean position / #AaTET T&AUfT FT 31X

¢) Direction of motion / 3TTd &t fgam &r 3R

d) Opposite to velocity / 33T & faaa

3. In SHM, acceleration is:

T 3mad afq &, caor g &

a) In phase with displacement / TGTAT9T & ATT AT Holl H

b) Out of phase with displacement by /2 / TATATTT & 1/2 FATAX T

c) Out of phase with displacement by it / AT  ndhelld W

d) Out of phase with displacement by 3n/2 / TATATTT & 31/2 FeATdk W

4. In SHM, velocity leads displacement by:

I Aad afa A, o1 R[Eg9aT @ 3mer @ &
a)o°/0°



b) 90° / 90°
c) 180° / 180°
d) 270° / 270°

5. In SHM, acceleration lags displacement by:

W Iad IfY &, cavor ey @ fid @ a«rn @
a)o°/0°

b) 90° / 90°

c) 180° / 180°

d) 270° / 270°

6. The velocity of particle in SHM is given by:

I AT Af FH Fr FT Jor A>T F1w @
a)v=wV(A%-x?)/v=wV(A?-x?)

b) v=w(A?-x3)/v=w(A?-x?)

c)v=wV(x*-A?) /v=wV(x*-A?
dv=w(A-x)/v=w(A-x)

7. The acceleration of particle in SHM is given by:
el Amad afy & For &1 cavor v s @
a)a=-wx/a=-w

b)a=w>/a=wX

c)a=-wx/a=-wx

d)a=wx/a=wx

8. A particle executes SHM along x-axis. Its amplitude is A and time period T. The time taken
to travel fromx=0to x=A/2is:

TF FT x-H&T & HfGer W Arad afar Far g1 sHH IAH A AR radwrer T8

x=0¥ x=A/2dF IET H 90 AT §:
a) T/12/ T/12

b) T/8/T/8

) T/6/T/6

d) /4 / T/4

9. The time taken to travel from x=A/2tox = A is:
x=A/2® x=AdH IET H o0 AT &

a) /12 /T/12
b) T/8 /T/8



c)T/6/T/6
d)T/4/T/4

10. A particle starts from extreme position. The time taken to reach mean position is:
U FUT WA ufd § IR 1 §1 A1ed Rufa d ggaa # w90 w647
a) T/12 / T/12

b) T/8/T/8

c)T/6/T/6

d)T/4/T/4

11. For a particle in SHM, kinetic energy and potential energy become equal when
displacement is:

T Iad afa F For & @A, afae Far 3k BufRde F9r R & o & 5«

Ry gar &
a)A/A

b)A/2 /A/2

) AN2 / AN2
d)V2A/V2A

12. When the displacement is one-third of amplitude, ratio of kinetic to potential energy is:

o faeus 3 F1 vE-fagrd gar 8, wfasr ik Rufasr w9t &1 sreqara @
a)1/8/1/8

b)8/8

c)9/9

d)1/9/1/9

13. The total energy of SHM is E. When displacement is half amplitude, kinetic energy is:

T Hrad Afy B For FAT EF ST RAEYTge mur A giar @, fasr Fe @
a) E/2/E/2

b) E/4 / E/4

c) 3E/4 / 3E/4

d)E/E

14. A simple pendulum has length | and time period T. If length is increased to 4l, new time
period is:

TFH WA didd A oas |13 smadaa 181 I a9 4 FT & 10, 747 3madae
T

a)T/T



b) 2T/ 2T
c) 4T /4T
d)T/2/7/2

15. A simple pendulum has time period T. If it is taken to a planet where g is one-fourth of
Earth, new time period is:

TF WA Wl F AGdad TEl IfE $8 UF g W & ST ¢ 7@l g Jedt &7
vH-glaE §, F91 IadEe &

a)T/T

b) 2T/ 2T
C) 4T / 4T
d)T/2/7/2

16. Two simple pendulums have lengths in ratio 4:1. Their time periods are in ratio:
&l WX dlerehl Y FATSAT AT 4:1 F §1 3AF HAAFT AT H g
a)4:1/4:1

b)1:4/1:4

c)2:1/2:1

d)1:2/1:2

17. A spring-mass system has time period T. If mass is made 4 times and spring constant is
doubled, new time period is:

S RI-geaA RE #1 Aadee 181 afE FeadnT 4 9@ X fRar e sk
far fraraies Qhpem X fam STe, AT ImadE @

a)T/T

b) 2T/ 2T

) TV2 / TV2

d) T/V2 / T/V2

18. A vertical spring-mass system oscillates with time period T. If it is taken to moon, time
period becomes:

UF FeaTtR fONr-geadeT @F T Iadere @ Qe Fiar g1 I 5/ UeHT W o

ST SATC, ATadFTIe & SraT &
a)T/T

b) TV6 / TV6

¢) T/V6 / T/VE

d) 6T /6T



19. When a mass is suspended from a spring, it extends by x. The time period of vertical
oscillations is:

I Th gegA F T T dehi IAar 8, I8 x & [FeaRa axar 81 Featex e

FT ATAdPIAT ¢

a) 2rv(x/g) / 2mv(x/g)
b) 2rtv(g/x) / 2mv(g/x)
c) 2rv(m/x) / 2rev(m/x)
d) 2rv(x/m) / 2mv(x/m)

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

ar fyar fAga s k3R k FAHR F7 A 3 &) yerrer Ryar fars @

a) ki + ka2 / ki + k2

b) 1/ki + 1/ka / 1/ki + 1/ka

c) kika/(ky + k2) / kika/(ki + k2)

d) V(kikz) / V(kikz)

21. A spring of constant k is cut into three equal parts. Each part has spring constant:

foraai® k&1 tF 99 i GART et A Frer AT 81 IQF J1er T YT Aadare
T

a)k/3/k/3

b) k/k

c)3k/ 3k

d) k? / k?

22. A particle executes SHM with amplitude A. The distance covered in one time period is:
UH HUT ANAH @ T e A FIAT §1 TF Aracidprer A a7 A1 71§ g &
a)A/A

b) 2A / 2A

c)4A / 4A

d) 8A/8A

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

TUH FUT A NAH A WA TG AT AT &1 Th Aadhid J 30d a1 &1 IRHAT0T
T

a) Zero/%]\FJ



b) 2Aw/m / 2Aw/nt
c)4A/T / 4A/T
d) Aw/2 / Aw/2

24. The displacement of a particle is given by x = 5 sin(ntt + t/6). The initial displacement at
t=0is:

TF FHOT FT AT x = 5 sin(nt + n/6) SART AT S1aT T t=0 W IRFAF RAaeymae 2:
a)o/o0

b)2.5/2.5

c)5/5

d) 5v3/2 / 5v3/2

25. For the above particle, the initial velocity is:

IWFT HT F AT, IREAF ot §:
a)o/o0

b) 51/2 / 511/2

c) 5rmv3/2 / 5mv3/2

d) 5m/5m

26. A particle executes SHM. Its displacement is given by x = A cos(wt). The phase at t = T/3 is:
TF HUT WIS TG I FIAT §1 FHRT AFATIT x = A cos(wt) GIRT =T F1ar @1 t=

T/3 9T &ell &
a)o°/0°

b) 60° / 60°

c) 120° / 120°
d) 180° / 180°

27. The displacement of a particle is x = 3 sin(2nt) + 4 cos(2nt). The amplitude is:
Tsh HUT HT [GEYTIT x = 3 sin(2nt) + 4 cos(2nt) g1 3maH &

a)7/7

b)5/5

c1/1
d)12/12

28. A particle is subjected to two perpendicular SHMs: x = A sin(wt) and y = A sin(wt + 1t/2).
The resultant path is:

TH FUT & dadd Il 3Tad afadr & 3reliaT &2 x = Asin(wt) 3T y = A sin(wt + 1t/2)1
qftomY g §:



a) Straight line / It 3@
b) Circle/ac?r

c) Ellipse / fréag—r

d) Parabola / G{delT

29. Two SHMs have same amplitude and time period. Their phase difference is n/2. The
resultant amplitude when they superpose is:

&l T A AfAAT FT AT ITAH AR MadFIed g1 3T Flld] n/28] J9 T

R @t & aRom 3maer &
a)o/o0

b)A/A

c) AV2 / AV2

d) 2A/ 2A

30. Damping force is proportional to:
HaHEA a8 FAGIIT grar &

a) Displacement / TaTamael &

b) Velocity / A9T &

¢) Acceleration / caXoT &

d) Square of velocity / 33T & ddT &

31. In damped oscillations, amplitude decreases:
IgAfed =t A, ATAH e §:

a) Linearly /¥T@% ¥ &

b) Exponentially / &TdTRIT & &

c) Logarithmically/w G

d) Quadratically/aﬁ'ﬂ'l?ﬂ'q E= g}

32. In forced oscillations, at resonance:

yonfed alesl #, 3ere W

a) Amplitude is minimum / 3TTATH gTdH giar &
b) Amplitude is maximum / 3T=TH 37f¥dd gIaT &



c) Frequency is minimum / 3-TIT:<I_'% geIdH gl 3
d) Phase difference is 0° / AT 0° BIdT %

33. Quality factor Q is:
TN FRF QF:

a) Dimensionless / TAATEIT
b) Has dimensions of frequency/3—1‘|§|ﬁf $r AT %

c) Has dimensions of time / A $r QAT 3’
d) Has dimensions of velocity/a?T $r fqaTT 3

34. A particle executes SHM. Its displacement is x = 0 when t = 0. The equation of motion is:

Tdh T I ATGd Ifd AT &1 STHT RTAT x=08 I t=081 aIfa &1 FHAHIr
&

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)

35. A particle starts from extreme position. The equation of motion is:

T For WA FEAfd & yRer wtar g1 afa &1 gF@wwor §:
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 + 1t/2) / x = A cos(wt + 11/2)

36. A simple pendulum of length 1 m has time period 2 s. The value of g at that place is:
1modrs & @A Al FT ATdRIA 2s &l 3T T W g FT AT &

a) > m/s? / m®2 m/s?

b) 2r® m/s? / 2> m/s?

c) 9.8 m/s? /9.8 m/s?

d) 10 m/s? / 10 m/s?

37. The displacement of a particle is given by x = 0.02 sin(50mt). The frequency is:
TF HUT & fIEATIST x = 0.02 sin(50nt) GART AT AT 71 Mgy &

a) 50 Hz /50 Hz
b) 25Hz /25 Hz



c) 100 Hz / 100 Hz
d) 0.02 Hz / 0.02 Hz

38. A spring-mass system oscillates with frequency f. If spring constant is made 4 times, new
frequency is:

s er-geaae e famgir @ Qe #Xar €1 IR Rver Wadis 4 7@ w0 R
9T, 57§ Imgf &

a)f/f

b) 2f / 2f
c)f/2/1/2
d) 4f / 4f

39. A particle executes SHM. Its displacement is x = A sin(wt). The velocity at phase 30° is:
TF HUT FIA ATGd ATd FIAT &1 SHHT TATAIT x = Asin(wt) §1 FaT 30° 9T A’ ¢:
a) wA/2 / wA/2

b) wAV3/2 / wAV3/2

c)-wA/2 /-wA/2

d) -wAvV3/2 / -wAv3/2

40. The time period of a simple pendulum in a lift moving up with acceleration a is:

TOT a ¥ I AT fFe F A s FT AGdHA ¢
a) 2rv[l/(g+a)] / 2rv[l/(g+a)]

b) 2nv([l/(g-a)] / 2mV[l/(g-a)]

c) 2rv[l/g] / 2nvl/g]

d) 2nv[l/a] / 2nv[l/a]

41. In a lift moving down with acceleration a, time period is:

T a ¥ A St RAve &, 3adeT &

a) 2rv[l/(g+a)] / 2rv[l/(g+a)]
b) 2rtv[l/(g-a)] / 2rV[l/(g-a)]
c) 2rv(l/g] / 2nV[l/g]
d) 2rv[l/a] / 2nv[l/a]

42. A simple pendulum is suspended from ceiling of a car moving horizontally with
acceleration a. Time period is:

TFH WA dAldd caor a ¥ aifasr a1fd FIAN FR Y o0 F JCHET 74T &1 ATadHTT
T

a) 2rev[l/g] / 2mv[l/g]



b) 2rv[l/v(g2+a?)] / 2rV[l/V(g*+a?)]
c) 2rv[l/(g+a)] / 2mv[l/(g+a)]
d) 2nv[l/(g-a)] / 2rv[l/(g-a)]

43. Two particles execute SHM with same amplitude and frequency along same line. They
cross each other at x = A/2 moving in opposite directions. Phase difference is:

QY For AW A 3R IR F FAS @ F i W amad afa wE § A«
=A2 W TF g A RAodd et # aad gr aR = §1 FAR &

a)o°/0°

b) 60° / 60°

¢) 120° / 120°

d) 180° / 180°

44. A particle executes SHM with amplitude 5 cm. Its maximum acceleration is 20 cm/s2. The
time period is:

TH FUT 5cm HATH T WA 3Gd Afd FIAT &1 TR JAFAH a0 20 cm/s2 B
adeId ¢

a)jms/ms
b)2ns/2ms
c)n/2s/n/2s
d)4mns/4mns

45. A mass m is suspended from a spring of constant k. The system is set into oscillation. The
potential energy of spring at mean position is:

TH geTAT m A FFdie kF BT F dehrr =1 g1 @F # ada & favw
sgafeyd fFar sar g1 arew Rufa w e fr fufas Fat &
a)Zero/%]\FJ

b) (1/2)mg7k / (1/2)mg7k
c) mg7k / mg¥k
d) 2mg¥k / 2mg¥k

46. A particle executes SHM with time period 6 s. The time taken to go from half amplitude to
amplitude is:

TFH FUT 65 ATAdRTT & I HGd T HIAT g1 3T A T 3AH dF I &

T AT &
a)ls/1s
b)2s/2s



c)3s/3s
d4s/4s

47. A particle is executing SHM. Its displacement is x = 4 sin(rntt + 1t/3). The velocityatt=1/6 s
is:
UH FUT A HGd I FT BT &1 SHPT TATATIT x = 4 sin(rt + nt/3) &1 t=1/6s 9T AT
&

a)o/o0

b) 2t/ 2m
c)2rnv3 / 2nmv3
d)-2nv3 /-2nv3

48. The equation of motion of particle is x = 2 cos(0.5ntt). The maximum velocity is:
HT &1 Tfa FHIRIOT x=2cos(0.5nt)%l HOFAH AT §:

a)mtm/s/mm/s

b) 2 m/s /2t m/s

c)n/2m/s/ /2 m/s

d)im/s/1m/s

49. A simple pendulum has time period T. If the point of suspension starts moving vertically
upward with acceleration a, new time period is:

UF W AdF T JadFre 781 I fdas @g c@awor a @ Featw suw i AR

TeTel IR FT ST &, TAT AT ¢

a) TV[g/(g+a)] / TV[g/(g+a)]
b) TV[(g+a)/g] / TV[(g+a)/g]
oT/T

d) Tv2 / Tv2

50. A particle executes SHM with amplitude A. The average speed over a time interval from
t=0 to t=T/4 is:

TH HUT ANAH & T G ITfd FGT 81 t=0F t=T/4 F AT el A 3\
T &

a) 2Aw/nt / 2Aw/nt

b) 4A/T / 4A/T

c) Aw/2 / Aw/2

d) Awv2/n/ Awv2/nt



Answer Key (SET 3) 3=I¥ gﬁﬁ

Q Answer Q Answer Q Answer Q Answer
1 b 14 b 27 b 40 a
2 b 15 b 28 b 41 b
3 o 16 c 29 C 42 b
4 b 17 C 30 b 43 C
5 o 18 a 31 b 44 a
6 a 19 a 32 b 45 b
7 a 20 a 33 a 46 a
8 o 21 c 34 a 47 C
9 a 22 c 35 b 48 a
10 d 23 C 36 a 49 a
11 c 24 b 37 b 50 b
12 b 25 b 38 b

13 C 26 c 39 a



