WAVES
s

Set 4

1. The wave equation y = a sin(wt - kx) represents a wave traveling:

AT WHIFOT y = a sin(wt - kx) TF aler fAWRd Far § st 9 W@ &
(a) Along +x direction / +x feem &

(b) Along -x direction / -x f&=m &

(c) Along +y direction / +y feem &

(d) Along -y direction / -y fgom &

2. If y = a sin(wt + kx), the wave travels:

IfE y = a sin(wt + kx), I Terd! -

(a) Along +x direction / +x feem &

(b) Along -x direction / -x f&=m &

(c) Along +y direction / +y feem &

(d) Along -y direction / -y &R &

3. The intensity of a wave is I. If amplitude is doubled, intensity becomes:

U adar Y ofear 181 I ImanT Seper R S, dear @ ardr 2

(@)l /1

(b) 21/ 2
(c) 41/ 4l
(d) 81/ 8l

4. If intensity is increased by a factor of 9, the amplitude increases by factor of:

afg fgar 9F orw | Tor$ A -, HAH ATH F qoAT 8



(a)3/3
(b)9/9
(c)81/81
(d)1/3/1/3

5. Two sources are said to be coherent if they have:
& BT FHFT FEATT ¢ TG 3o &

(a) Same frequency / HHTT 3-113"_%

(b) Constant phase difference / IGEGEC TR

(c) Both (a) and (b) / (a) iR (b) GI=AT

(d) Same amplitude / GHTT 3TATH

6. When a wave is reflected from a denser medium, the phase change is:

I T a1 Hud ATAHA { Wratdd gt , Far aRadT g
(a)o/0

(b)t/m

(c) /2 /m/2

(d)2mt/ 2m

7. When a wave is reflected from a rarer medium, the phase change is:

ST UH a3 faRe #AeyH @ Wiafdd gt §, Fa1 IRadT &
(@)o/0

(b)mt/m

(c)m/2 /m/2

(d) 2t/ 2m

8. A standing wave is formed by:

HYIMTAT T et

(a) Two waves of same frequency traveling in same direction / §HTeT feem & ToreT arell
AT TG HT &7 I

(b) Two waves of different frequencies traveling in same direction / JHTeT feRm & Toler arelr
et SRR 1 & e &

(c) Two waves of same frequency traveling in opposite directions / fTduIa f&2m3t & Telat
AT WA IR AT @ At @



(d) Two waves of different frequencies traveling in opposite directions / i feemsit &
Telel arell et Jrgferat $r ar adem &

9. In a stationary wave, the phase difference between two particles in the same loop is:
HTAT @ A, TF & o H A FOif F T FAK o

(a)o/0

(b)mt/m

(c)/2 / /2

(d) Varies with position / fafa & aryr aRafda gar &

10. In a stationary wave, the phase difference between two adjacent particles on opposite
sides of a node is:

YA T A, v ATue F Aol femat & @ Aweadt Foif & fig FdAaT &
(@Jo/o0

(b)mt/m

(c)m/2 / /2

(d)2mt/ 2m

11. The fundamental frequency of a string fixed at both ends is f. If length is halved, new
frequency is:

gt R W R v SR & Ao g 71 ARy der$ st wT & She, A s
g

(a)f/2/1/2

(b) f/f

(c) 2f / 2f

(d) 4f / 4f

12. A string fixed at both ends vibrates in 3 segments. The frequency is:
gt R W R v SR 3@st A @ue we ¥ g &

(a) Fundamental frequency / Hel Hla‘:ﬁf

(b) First overtone / 9IH 3O

(c) Second overtone / &iddIT 31TOFaH

(d) Third overtone / ?—g—ﬁﬁ TS

13. The number of beats heard per second is 5. If one fork has frequency 256 Hz, the other
could have frequency:



yfd dF3 g I arer faeder fr wEar 531 IR vw w@RT fr 3mgiy 256 Hz B, gEY
1 Irqhy g e &:

(a) 251 Hz or 261 Hz / 251 Hz IT 261 Hz

(b) 255 Hz or 257 Hz / 255 Hz IT 257 Hz

(c) 250 Hz or 260 Hz / 250 Hz IT 260 Hz

(d) 245 Hz or 265 Hz / 245 Hz TT 265 Hz

14. Two waves of intensities | and 4l interfere. Maximum possible intensity is:

Naarat 13X 41y & T safawIor FIAT &1 3w aw warg Naar &
(@)1/1

(b) 51/ 5l

(c)9l /9l

(d) 251/ 25

15. For the above waves, minimum possible intensity is:

IRFT a@n & o, =gaaa w9 diaar &
(@)1/1

(b) 51 /5l

(c)91/9l

(d) 251/ 251

16. A source of sound of frequency 600 Hz is moving towards a wall with speed 30 m/s. Speed
of sound is 330 m/s. The frequency of echo heard by observer behind source is:

600 Hz 3TgfT T U% eafer Fa 30 m/s A a1l & T far A AR afaaAer 81 eafa

#Y °Ter 330 m/s 81 BT F S vaTw g@rT g g wiaeafa Fr smgf 8
(a) 550 Hz / 550 Hz
(b) 600 Hz / 600 Hz
(c) 650 Hz / 650 Hz
(d) 700 Hz / 700 Hz

17. The velocity of sound in air at NTP is 332 m/s. At what temperature will it be 664 m/s?
NTP IR a1 & eafer #7 397 332 m/s ¥ 6T QTUAT W I8 664 m/s T2

(a) 273°C / 273°C

(b) 546°C / 546°C

(c) 819°C / 819°C

(d) 1092°C / 1092°C



18. A police car with siren of frequency 800 Hz is moving at 72 km/h. Speed of sound is 340
m/s. Apparent frequency heard by stationary observer when car approaches is:

800 Hz 3T T R aTell TF GfAW FR 72 km/h F Tl W@ 1 eafar Ay arer 340

m/s81 FR F faswe e W U Yas G@rr gt 18 3mam smgfer @
(a) 753 Hz /753 Hz
(b) 800 Hz / 800 Hz
(c) 851 Hz / 851 Hz
(d) 900 Hz / 900 Hz

19. In the above case, when car recedes, apparent frequency is:

3R Rufa 7, 519 $R gy St g, et smgfr @
(a) 753 Hz /753 Hz
(b) 800 Hz / 800 Hz
(c) 851 Hz / 851 Hz
(d) 900 Hz / 900 Hz

20. A tuning fork of frequency 512 Hz produces 4 beats per second with another fork. When
the first fork is loaded with wax, beats become 2 per second. Frequency of second fork is:

512 Hz AT FT TF FERT g F&ERT F 1Y 4 Fvdg 9f dFs 3c9ear FIar g1 o«
ged TEART F AA F o5 7 S g, fawdg 2 9fd A @ S & guy @iy A

g 8
(a) 508 Hz / 508 Hz
(b) 516 Hz / 516 Hz

(c) 508 Hz or 516 Hz / 508 Hz AT 516 Hz
(d) 510 Hz or 514 Hz / 510 Hz AT 514 Hz

21. A pipe of length L open at both ends has fundamental frequency f. If one end is closed,
new fundamental frequency is:

At R W g dard LE v BT 1 A A 71 AR v AW a7 w0 R

9T, 57§ {A I &
(a) f/2/ /2

(b)f/f

(c) 2f / 2f

(d) 4f / 4f



22. The fundamental frequency of an open pipe is 300 Hz. The first overtone of a closed pipe
of same length is:

TF g UIBT P HA HGRT 300 Hz §1 THT €IS F §¢ BT P GUH HOTRT 8
(a) 150 Hz / 150 Hz
(b) 300 Hz / 300 Hz
(c) 450 Hz / 450 Hz
(d) 600 Hz / 600 Hz

23. A string vibrates with frequency 200 Hz. To double the frequency, tension should be made:

TF 3HY 200 Hz HGRT F FaaT FIA T IR Spelt F3at F AT, qog q@mar S
Ifeu:

(a) Half / 3TeIT

(b) Same / HHATA

(c)v2 times/VZU:ID?-lT

(d)4times/431?-|T

24. Two sound waves have intensities 10~ W/m? and 10~* W/m?2. The ratio of their intensity
levels in dB is:

QY eafdr awat f figard 102 w/m2 3R 102 w/m2 &1 dB & IRt figar FTRY F
39T 8

(a)1:4/1:4

(b) 1:10000 / 1:10000

(c)40:1/40:1

(d) 4000:1 / 4000:1

25. A man is walking towards a hill with speed 5 m/s. He blows a whistle of frequency 500 Hz.
Speed of sound is 340 m/s. Frequency of echo heard by man is:

TF SAFT 5m/s T AT @ TH GBS HY A T @I &1 T6 500 Hz 3T Fr W

Tarar ¢ eafer Y a1 340 m/s 71 S@fFT g@rr gor w$ wfaeafa f amgfr @
(a) 500 Hz / 500 Hz

(b) 507.4 Hz / 507.4 Hz

(c) 514.7 Hz / 514.7 Hz

(d) 520 Hz / 520 Hz



26. The velocity of sound in hydrogen at 0°C is v. Its velocity in oxygen at 0°C will be:

0°C9X grEslieT & eafer &7 39 vl 0°C 9T JfeFdlste & SHFHT J9T BN

(@)v/4/v/4
(b) v/2 /v/2
(c)v/v
(d)2v/2v

27. The equation of a wave is y = 0.05 sin(100mnt - 2rnix). The wavelength is:
T a1 FHAIT y = 0.05 sin(100mt - 2nx) &1 e
(a)0.5m /0.5 HIeX

(b) 1 m /1 HIX

(c)2m/2#HX

(d) 4 m /4 #HIeT

28. For the above wave, the frequency is:
IRFT i & faw, smghr @

(a) 50 Hz / 50 Hz

(b) 100 Hz / 100 Hz

(c) 150 Hz / 150 Hz

(d) 200 Hz / 200 Hz

29. For the above wave, the velocity is:

INFT aT F faw, 3o &

(a) 25 m/s / 25 HIeI/AHs

(b) 50 m/s / 50 HeT/Ahs

(c) 100 m/s / 100 HIeI/Qehs

(d) 200 m/s / 200 HieT/THs

30. A wave travels 50 cm in 0.1 s. If frequency is 10 Hz, wavelength is:
TF T 0.1sH 50 cm Tt g1 A& HGRY 10 Hz B, a9rded @
(a) 0.5cm /0.5 Y

(b) 5 cm /5 T

(c) 50 cm / 50 AT

(d) 500 cm / 500 €T



31. Two waves of amplitudes 3 cm and 4 cm interfere. Maximum resultant amplitude is:
3cmm4cmmﬁaaﬁmmgl mﬁmmm&
(@)lcm /1 8HT

(b) 5 cm /5 T

(c)7 cm /7 Q&Y

(d) 12 cm / 12 T

32. For the above waves, minimum resultant amplitude is:
39T a F v, =gerasd oo s @
(@)1lcm /1 3#T

(b) 5 cm /5 T

(c) 7 cm /7 Q&Y

(d) 12 cm / 12 BT

33. A closed organ pipe and an open organ pipe have same length. Ratio of their fundamental
frequencies is:

TS d¢ Aot AR vE Gelt Afwr A d9E GAG g1 3T AT At F A
&

(a)1:1/1:
(b)1:2/1:2
(¢)2:1/2:1
(d)4:1/4:1

34. A source of sound of frequency 1000 Hz is moving with velocity 50 m/s towards a wall.
Speed of sound is 350 m/s. Number of beats heard by observer between direct and reflected
sound is:

1000 Hz 3Mgfar T eafar WT 50 m/s 7 ¥ v&F HarR A H#R aifaaArT 1 eafqr hir arer

350 m/s §1 et AR wafda wafd & diw 9ate q@rr g av Redal i weTw
(a)o/o0

(b) 143 / 143

(c) 286 / 286

(d) 429 / 429



35. In a stationary wave, energy is:

YA aIer A, Fan

(a) Transported from node to antinode / [9¥de & w¥ue de TAART grar %’
(b) Transported from antinode to node / 9¥9¢ ¥ fa¥de d& TAETART &idl &
(c) Not transported / TATATTRT el gl

(d) Transported along the wave / dR3T & T TAATTRT &Il §

36. The equation of a stationary wave is y = 2A sin(kx) cos(wt). The maximum kinetic energy is
at:

TH IYITHT 3T FT FHIFIT y = 2A sin(kx) cos(wt) 1 IFIH afasr FaT &
(a) Nodes / feiedel 9X

(b) Antinodes / 9EIET T

(c) Midway between node and antinode / f@¥de 3R yTue & AT &

(d) All points have same KE / &efY Toig3it ok @& it oit &

37. A wave of frequency 100 Hz travels with speed 200 m/s. Phase difference between two
points 0.5 m apart is:

100 Hz HTgfT Y TF AT 200 m/s AT A Telelt &1 0.5 m g W Ry oY st &
T FaET &

(a) /2 / /2

(b)mt/m

(c)3m/2 / 3m/2

(d)2m/ 2m

38. A string under tension T vibrates with fundamental frequency f. If tension is increased to
4T, new frequency is:

aad TF 3T o Y Ho ngfr f @ Fuar w1 1 afe et avaw For f=w

9T, 57§ 3mgfr &
(a)f/2/1f/2
(b)f/f

(c) 2f / 2f

(d) 4f / 4f

39. The speed of sound in air is 340 m/s. The shortest closed pipe that resonates at 500 Hz has
length:



arg # eafey Y T 340 m/s F1 500 Hz T I[AAIG FIA ATl FGH BIET G aAfordT
aarE 3

(a)0.17 m / 0.17 Hex

(b) 0.34 m / 0.34 HIeT

(c) 0.68 m / 0.68 HICI

(d) 1.36 m / 1.36 HIeX

40. The speed of sound in air is 340 m/s. The shortest open pipe that resonates at 500 Hz has
length:

arg # eafer #T 1T 340 m/s 1 500 Hz T TG FIe dTell Fad BIET Felt Afaawr
(3)0.17 m / 0.17 HrexX
(b) 0.34 m / 0.34 HieX
(c) 0.68 m / 0.68 HIeX
(d) 1.36 m / 1.36 HIeX

41. A train moving at 60 m/s blows a whistle of frequency 600 Hz. Speed of sound is 330 m/s.
Frequency heard by stationary observer in front of train is:

60 m/s & el TF IS 600 Hz ITgfer Fr WY aarelt 1 eafer & arer 330 m/s B

Yermst & wEa U dard qanr g w1 g @
(a) 500 Hz / 500 Hz
(b) 600 Hz / 600 Hz
(c) 732 Hz /732 Hz
(d) 800 Hz / 800 Hz

42. In the above case, frequency heard by observer behind train is:
3qFd Rufa &, Wemdt & 9% dars qanr got a1 g @
(a) 500 Hz / 500 Hz

(b) 600 Hz / 600 Hz

(c) 732 Hz /732 Hz
(d) 800 Hz / 800 Hz

43. If velocity of sound is doubled, the wavelength of sound of given frequency:

afy eafar 1 a7 Qe w1 R one, § ¢ amgfy Ay eafar A g



(a) Halves / 31Tl &7 ST &

(b) Remains same / GHTT IgdT &

(c) Doubles/a?l?ﬁ' g STt &

(d) Quadruples/ﬁﬂ?ﬂ' g S &

44. Two tuning forks when sounded together produce 4 beats per second. One fork has

frequency 256 Hz. When the other fork is loaded, beats become 2 per second. Frequency of
other fork is:

& TR 9 tF WY §9C AT 8, 4 AEag ufd 63 3T Fa &1 Th @R fiY
g 256 Hz 81 ST9 g@X TaRT &1 &g feam e @, fawug 2 wfa A%z & s &
g TR # amgfar &

(a) 252 Hz / 252 Hz
(b) 260 Hz / 260 Hz

(c) 252 Hz or 260 Hz / 252 Hz AT 260 Hz
(d) 254 Hz or 258 Hz / 254 Hz AT 258 Hz

45. A wave is represented by y = 10 sin(2nt + 0.01nx). The wavelength is:
T&h a3 y = 10 sin(2nt + 0.01rx) CarT fAwRT 81 aded &

(a) 100 cm / 100 THT

(b) 200 cm / 200 EHY

(c) 100 m / 100 Hrex

(d) 200 m / 200 HIEX

46. For the above wave, the frequency is:
IRFT aeer & faw, smgfr @
(a)1Hz/1Hz

(b)2Hz/2Hz

(c)10Hz /10 Hz

(d) 20 Hz / 20 Hz

47. For the above wave, the velocity is:
3Fd a0 & faw, 3o &
(a) 100 m/s / 100 HeI/Ths



(b) 200 m/s / 200 HeI/Ahs
(c) 300 m/s / 300 HreT/Ahs
(d) 400 m/s / 400 HieT/Ahs

48. A sonometer wire of length 50 cm vibrates with fundamental frequency 256 Hz. Length of
wire for fundamental frequency 512 Hz is:

50 cm WET§ FT & FIAHEY aR He AR 256 Hz & F9T FIT g1 512 Hz { A
¥ T ar 6 9 &

(a) 12.5cm / 12.5 QAT

(b) 25 cm / 25 QT

(c) 75 cm / 75 Q#T

(d) 100 cm / 100 THT

49. Two waves of same frequency and amplitudes a and 2a interfere. Maximum and minimum
amplitudes are:

AT AGRT 3R AT a qUT 22 A & G safasor w1 Aftwan ik
TLAAH AT ¢

(a)3aanda/3a 3R a

(b)3aand0/3a3ilT 0

(c)2aanda/2a3ix a

(d)2aand0/2a 3R 0

50. A source of sound of frequency f is moving with velocity v towards a wall. Speed of sound
is c. The beat frequency heard by observer is:

amgfar f#1 eafer | A1 v oF AR Fr AT aAfaAT B eafa oA o F varE

(a)o/0

(b) 2f(v/c) / 2f(v/c)
(c) f(v/c) / f(v/c)
(d) f(2v/c) / f(2v/c)

Set 4 Answer Key:

1. (a)2.(b)3.(c)4.(a)5.(c)6.(b)7.(a)8.(c)9. (a) 10. (b)



N

4,

b

(c) 12.(c) 13.(a) 14. (c) 15. (a) 16. (c) 17. (c) 18. (c) 19. (a) 20. (c)
(a) 22. (c) 23. (d) 24. (c) 25. (c) 26. (a) 27. (b) 28. (a) 29. (b) 30. (c)
(c) 32.(a) 33. (b) 34. (c) 35. (c) 36. (b) 37. (a) 38. (c) 39. (a) 40. (b)

(c)42.(a) 43. (c) 44. (c) 45. (d) 46. (a) 47. (b) 48. (b) 49. (a) 50. (d)



