WAVES
ar
Set3

1. The displacement of a particle in a wave is given by y = 0.2 sin(314t - 1.57x). The
wavelength is:

TH I H HUT FT AT y = 0.2 sin(314t - 1.57x) EART =T a1 47 §1 q@rded &
(@a)2m/2HeX

(b) 4 m /4 #HIeXT

(c)6m/6HX

(d) 8 m /8 #HIeT

2. For the wave in Q1, the frequency is:

weoT 1H @@ ¥ fAv, amgfa &

(a) 50 Hz / 50 Hz

(b) 100 Hz / 100 Hz

(c) 150 Hz / 150 Hz
(d) 200 Hz / 200 Hz

3. For the wave in Q1, the wave velocity is:

e 1 ® a9 & AU, aier o §:

(a) 100 m/s / 100 HeI/Ahs

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

(c) 300 m/s / 300 HreV/qH3

(d) 400 m/s / 400 HeX/HHS

4. Two waves of same frequency and amplitude traveling in opposite directions produce:
A Mg 3R 3mam F @ a6 Rada et 7 gt Iewe w8

(a) Beats / fa¥dg



(b) Stationary waves / 3T93TTHT a3aT

(c) Doppler effect / STCoR THTT

(d) Diffraction / faader

5. In a stationary wave, all particles between two consecutive nodes:
et aer #, & FARE fAvdel & @ & gsft Fon:
(a) Are in phase / GHTT Fell H 81d &

(b) Are out of phase / TAUIT Fell H gl &

(c) Have different amplitudes / et 3T @A &

(d) Have zero amplitude / [ 3TTATH WA &

6. The frequency of the first overtone of an open pipe is:
gd BT U dfaws A g 8

(a) Same as fundamental / Hel & HA

(b) Twice the fundamental /?FJ\FT &r Eﬂ?l?-ﬁ

(c) Three times the fundamental /?FJ\FT Fr T ﬂ?ﬂ'

(d) Four times the fundamental /:Hg»r $r IR ﬂ?ﬁ

7. The frequency of the first overtone of a closed pipe is:
d¢ 93T F guH AFfOERF i Imghy 8

(a) Same as fundamental / HeT & FATT

(b) Twice the fundamental / HeT $r aﬁ?ﬁ

(c) Three times the fundamental /IFJ\T»T Fr e ?{Fﬂ'

(d) Four times the fundamental /H\FT $r IR ﬂ?ﬁ

8. A closed pipe can produce:

T& §¢ 9189 3c9eed T Thdl &

(a) Only odd harmonics / adl fawe graffaesT

(b) Only even harmonics / Shael TH gH{fAFT

(c) Both odd and even harmonics / Tas&r 3R @A gt mﬁiﬁw

(d) All harmonics / 8T grafflaeg



9. An open pipe can produce:

U GAT IFT 3o FT AHAT §:

(a) Only odd harmonics / hael favd gAffAaT

(b) Only even harmonics / hael IH E'I?:ﬁﬁl_ﬂ:r

(c) Both odd and even harmonics / T@YH 3R I =t E'I?:ffﬁw
(d) All harmonics / T8t g AT

10. When two tuning forks of frequencies 256 Hz and 260 Hz are sounded together, the beat
frequency is:

9 256 Hz 3 260 Hz Mgt & & FaRa ve w1y Tone o &, v smafar &
(a)2Hz/2Hz
(b)4Hz /4 Hz
(c)6Hz/6HZz
(d)8Hz/8 Hz

11. If the apparent frequency of a whistle is 600 Hz when the source is approaching and 400
Hz when receding, the actual frequency is:

Ifg v @& @ et Imgfr 600 Hz ® ST WA fAwe 3T W@ 7 3R 400 HzFF T

T T@T &, aafaw amgfr &
(a) 450 Hz / 450 Hz
(b) 480 Hz / 480 Hz
(c) 500 Hz / 500 Hz
(d) 520 Hz / 520 Hz

12. The speed of sound in hydrogen at STP is about 4 times that in oxygen because:

HAAF a9 U9 g W FEsIoT A eafer it arer JAiadisrer it ot # aorerer 4 9 @
Fif:

(a) Hydrogen is Iighter/slsg\ldo-l godT &

(b) Hydrogen has highery / 8183IoleT ol y 36 g

(c) Both (a) and (b) / (a) 3iX (b) gI=r

(d) Hydrogen is diatomic/E’»’IstflGI?-f E"ﬁw &

13. If the temperature is doubled, the speed of sound in air becomes:

IfE araATT QW F AT Siw, Ay A eafer Fr Arer @ I @




(a) v2 times / V2 pcl

(b) 2 times /2 T

(c)4 times/ 4 T

(d) Same / GHTT

14. The equation of a stationary wave is y = 2A sin(kx) cos(wt). The amplitude at x =A/4 is:

Tdh AYIHT 3T FT FHFIOT y = 2A sin(kx) cos(wt) &1 x =A/4 R 3ATH &
(@)o/o0

(b)A/A

(c)2A/ 2A

(d) V2A / V2A

15. In the above equation, the position of nodes are given by:

IRFd AT A, Avuer i ufa & st &
(a)x=nA/x=nA

(b) x=nA/2 /x=nA/2

(c)x=(2n+1)A/4 / x = (2n+1)\/4

(d) x=nA/4/x=n\4

16. Melde's experiment demonstrates:

A T TAT TSRS FIT &

(a) Stationary waves in air / arg H YT aer

(b) Stationary waves on strings / SITRAT 9T 3TYFMHT 3T
(c) Beats / faTdg

(d) Doppler effect / 3TCalX THTT

17. The speed of sound in a gas depends on:

F W # eafa iy G A A 8
(a) Pressure only / hdol &I§ 9T

(b) Density only / del Helcd G

(c) Temperature only / Fdol dTIHATT I
(d) All of these / FTRIF T3 TX



18. In a sound wave, the regions of high pressure are called:
eafd aar &, 359 9 F AT FgAA &

(a) Compressions / GdTseT

(b) Rarefactions / TaTeleT

(c) Crests / e

(d) Troughs / 3T

19. In a sound wave, the regions of low pressure are called:
eafar aver #, Aot g9 & &7 Fgad &

(a) Compressions / @81

(b) Rarefactions / TaTeleT

(c) Crests / e

(d) Troughs / 3Td0

20. The speed of longitudinal waves in a rod is given by:
UF B3 H Ieeed aan i °are & I &

(a) v=v(Y/p) /v=V(Y/p)

(b) v=V(T/p) /v =V(T/u

(c)v=V(n/p) /v=V(n/p)

(d) v=V(B/p) /v=V(B/p)

21. The speed of longitudinal waves in a liquid is given by:

UF gd # Iqeed i@l G § Jnelt 8

(@) v=V(Y/p) /v=V(Y/p)
(b) v=v(T/u) / v =V(T/u)
(c)v=v(n/p) /v=V(n/p)
(d) v=V(B/p) /v =V(B/p)

22. The speed of longitudinal waves in a gas is given by:

U A F epeed awet f 9 & S
(@) v=V(Y/p) /v =V(Y/p)

(b) v=V(T/u) /v=V(T/u)
(c)v=v(n/p)/v=Y(n/p)

(d) v=V(yP/p) / v="(yP/p)



23. The ratio of speed of sound in hydrogen to that in oxygen at same temperature is:

AW A9AE W RS & eaf f g F1 s o eafer @ g F Sreqane
T

(a)1:4/1:4
(b)4:1/4:1
(e)1:1/1:1
(d)y2:1/2:1

24. Reverberation time depends on:
yfaeafa wrar A & &

(a) Size of room / HFX & SR T

(b) Nature of surfaces/‘i[@ $r ‘;ﬁfﬁf EES
(c) Both (a) and (b) / (a) 3iR (b) AT WX
(d) Temperature only / hdel dTIHTT T

25. The phenomenon due to which the frequency of sound appears to change when there is
relative motion between source and observer is called:

a¢ geal s FRor eafa Ay argfa aRafda gelia @i @ o9 & sk gars &
dr wrder aifa el B, FEaeh &

(a) Beats / fa¥ue

(b) Doppler effect / 3TCalX THTT

(c) Resonance / 3{e{siTc

(d) Interference / eTTderoT

26. The apparent frequency when source moves towards stationary observer is given by:

3ot Mgl 9 Wia FPuR Yatw At AR afadAe e 8, & St @

(a) ' = f(v/(v-vs)) / ' = f(v/(v-vs))
(b) f' = f(v/(v+vs)) / f' = f(v/(v+vs))
(c) f' = f((v+vs)/v) / ' = f((v+vs)/v)
(d) f' = f((v-vs)/v) / £ = f((v-vs)/v)

27. The apparent frequency when observer moves towards stationary source is given by:

IR IR o9 Jar R W A AN wfAAE g § & S
(a) f' = f(v/(v-vo)) / ' = f(v/(v-vo))



(b) f' = f(v/(v+vo)) / ' = f(v/(v+vo))
(c) f' = f((v+vo)/v) / ' = f((v+vo)/v)
(d) f' = f((v-vo)/v) / f' = f((v-vo)/V)

28. For a pipe closed at one end, the ratio of frequencies of first three harmonics is:
v Y W a7 v & fAw, vy fia gwifasw A srgieat #1 s @
(a)1:2:3/1:2:3

(b) 1:3:5/1:3:5

(c)2:3:4/2:3:4

(d) 3:5:7 / 3:5:7

29. For a pipe open at both ends, the ratio of frequencies of first three harmonics is:
At A W g av & v, v e gwifeew # agfeat w1 s @
(a)1:2:3/1:2:3
(b) 1:3:5/1:3:5
(c)2:3:4/2:3:4
(d) 3:5:7 / 3:5:7

30. When a wave passes from one medium to another, which quantity remains unchanged?
99 TF dT U ATEIH @ gAY ATEIH & JTet g, Fier €@ R safafda wedt 82
(a) Wavelength / d3Teed

(b) Frequency/m‘:ﬁf

(c) Velocity / AT

(d) Amplitude / ITITH

31. The velocity of sound in air is 330 m/s. The frequency of a wave of wavelength 1.1 mis:

arg # eafer &1 397 330 m/s B1 1.1 maereed i ader @ ngiy B

(a) 300 Hz / 300 Hz
(b) 330 Hz / 330 Hz
(c) 363 Hz / 363 Hz
(d) 400 Hz / 400 Hz

32. A wave of frequency 500 Hz has velocity 350 m/s. The distance between two points
differing in phase by 60° is:

500 Hz 3MGRY &Y TF T HT A 350 m/s ¥l 60° Fellal ¥ freer a¥ g3t & i A
3 ¢



(a)0.7m /0.7 #HIeX

(b) 0.117 m / 0.117 HieX
(c) 0.233 m /0.233 HIX
(d) 0.35m /0.35 HIeX

33. Two waves y, = a sin(wt) and y, = a sin(wt + ¢) interfere. The resultant amplitude is
maximum when ¢ is:

& aI y; = a sin(wt) 3T v, = a sin(wt + ) STTAFIOT HTAT &1 IR I IFOFTH

iy
(@Jo/o0

(b) /2 / /2
(c)m/m

(d) 3m/2/3m/2

34. In the above question, the resultant amplitude is minimum when ¢ is:

3q0Fd geoT A, IR AT FeaE § ST 48
(@)o/o0

(b) /2 / /2

(c)n/m

(d) 3m/2/3m/2

35. A pipe open at both ends has fundamental frequency 300 Hz. The frequency of first
overtone is:

At R W g ve uisT it A g 300 Hz §1 TuH feas i amgf &
(a) 300 Hz / 300 Hz

(b) 600 Hz / 600 Hz

(c) 900 Hz / 900 Hz

(d) 1200 Hz / 1200 Hz

36. A pipe closed at one end has fundamental frequency 200 Hz. The frequency of first
overtone is:

wF Y W 45 tF BT Y Jqe AR 200 Hz §1 TAH AT A IR 8

(a) 200 Hz / 200 Hz
(b) 400 Hz / 400 Hz
(c) 600 Hz / 600 Hz
(d) 800 Hz / 800 Hz



37. The tension in a sonometer wire is increased four times. The fundamental frequency
becomes:

HIAHEY aR FT ddrd IR I dg1 foar Srar g1 qeT g g Jrdh 2
(a) Half / 3l

(b) Same / HHATA

(c) Double / ERT=Y

(d) Four times / I T{Fﬁ

38. The linear density of a sonometer wire is increased four times. The fundamental
frequency becomes:

AT ar F1 HqF geted IR 1 991 foar Srar §1 AT g & Jrdr 2
(a) Half / 3y

(b) Same / GHTT

(c) Double / aﬂFﬁ'

(d) Four times / I T{Fﬁ

39. The length of a sonometer wire is doubled. The fundamental frequency becomes:
AT ar AT dar$ aeper FT & St @1 Hqer amghr g S @

(a) Half / 3TTeft

(b) Same / HHATA

(c) Double / ERT=AY

(d) Four times / @R ﬂ?ﬁ

40. The phenomenon of hearing a distant sound more clearly at night is due to:

Uiy & T A eafa F HAF Toe T F gAR T GSAT F FROT g

(a) Lower temperature/ﬁm A9 HTT

(b) Less noise / & AR

(c) Refraction of sound / €afay &T 3r9dd=T

(d) Reflection of sound / €afey &T YTddeT

41. The velocity of sound in air is not affected by changes in:

ag # eaf &1 3o eRad=t @ wnRe a8 gan



(a) Temperature / dT9HTT

(b) Pressure / QId

(c) Humidity / 3TT&dr

(d) Density / galcd

42. Mach number is the ratio of:

AF WEAT FT U 8

(a) Speed of object to speed of sound / ard Fr °rer T Cafey FT AT

(b) Speed of sound to speed of object / €afar &T ATl T a&q FraaT @
(c) Frequency to wavelength /3-1'@1:% FT JEeET @
(d) Wavelength to frequency / RETICA T 3-1'@'% o

43. Shock waves are produced when:
vaTd qi@t 3 gt § I

(a) Source moves with speed less than sound / B1d €afad & &H I & ToAdT &

(b) Source moves with speed equal to sound / B1d €afl & ST I & Toldl &
(c) Source moves with speed greater than sound / G1d €afar & 319 arer & IoIaT &
(d) Source is stationary / & &R g1aT &

44. The sound level in decibels is given by:

Mad A eafa Tax fear siram &

(a) 10 logso(1/10) / 10 logio(l/10)
(b) 20 logo(1/10) / 20 logio(l/lo)
(c) logio(1/10) / logio(1/10)

(d) (1/10) / (1/10)

45. The threshold of hearing for human ear is about:
AT HTeT T HGOT HIAT I &

(@) 1072 W/m? / 1072 W/m?

(b) 10" W/m? / 107® W/m?

(c) 102 W/m?2 /1073 W/m?

(d) 1 W/m?/1W/m?



46. The phenomenon of persistence of sound after the source has stopped is called:

AT & TF I F d1¢ eafar & T WA H geAT FgATd! 8

(a) Echo / 9faeafer

(b) Reverberation / 9Taeafsr

(c) Resonance / 3HeJsllc

(d) Interference / STTATUT

47. SONAR works on the principle of:

WR e RAguid W 1 Far &

(a) Reflection of sound / €afa &l gTradT

(b) Refraction of sound / €&afay &T 319adeT

(c) Doppler effect / 3o THTT

(d) Beats / TdTde

48. The velocity of sound in air is 332 m/s at 0°C. Its velocity at 30°C is approximately:
0°CYY g # eafer T A 332 m/s T 30°C I SHHT AT FIMNT g

(a) 340 m/s / 340 He/A5s

(b) 349 m/s / 349 FHICI/AHS

(c) 360 m/s / 360 Hiel/THs

(d) 380 m/s / 380 HieT/THhs

49. An echo is heard when the distance between source and obstacle is at least:
yfaeafar gt STl @ 9@ | 3 ey & g fr gt F @ Fa e @
(@) 17 m/ 17 #Hiex

(b) 34 m / 34 FYX

(c) 68 m / 68 HIEX

(d) 1200 m / 100 HIeX

50. In which medium does sound travel fastest?

fFa amegw 7 eafqr we@ a9 Tad @2

(a) Air/ ary



(b) Water / STl
(c) Steel / TETeT
(d) Vacuum / f@aTa

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

11. (b) 12. (a) 13. (a) 14. (c) 15. (b) 16. (b) 17. (c) 18. (a) 19. (b) 20. (a)
21 (d) 22. (d) 23. (b) 24. (c) 25. (b) 26. (a) 27. (c) 28. (b) 29. (a) 30. (b)

31. (a) 32. (b) 33. (a) 34. (c) 35. (b) 36. (c) 37. (c) 38. (a) 39. (a) 40. (c)

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



