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) 2

1. Sound Wave =R

[Q1] The first thing we do when we come into this world is making a sound.
Explain the physics on how a sound propagates through the air.
IR ZOMIZAEFNTRINCT L ZLITEENLTHIETHDH, ENFE
LTI E ED LI BD DN ONTOWE A FHHE X,
Fig.1

FL7= B 1% (A) PRI THEEE L SE, £ UFI1EB) A g )
BELTEDDWTHD, WHMRBT S L, AICHLEZRbEDL, 25 BT T
»(0) MER (ERAME) 5y & B (ENRE) HHIVE L 5, ae \ S
FEWNELTHAMIE, ZOBE BN AITHD KX sb > T < (D)
NTEDL, ZhHE) Thb, BREBbHEFIL ELROE

Jim & (Q) FEn—HLTWAH) Ths,
BB oZERIE_(T) LTS TEE—REICBEII LAY, (B)
i, BHliZET 28, ) FIRE) S5, DOESE, H/ g EiE- Auctoey Camad ‘
<X WD Y v R RB S 5, 22 B AR R LN Tymepanic tustacnan Tube

Membrane Aound

IBA. MAE LRRFT 5, - Window

Vestibular
Neve warst

Extarnal

[Q2] 5.0 seconds after a brilliant flash of lightning, thunder shakes the
house. How far was the lightning? The temperature was 20°C.
MENRE->TH.0 BRICEBRNEELFEDL N Lz, WMEE TOREBETV B2,
KIRIF 200CTH -T2,

Fig.2

[Q3] You drop a stone from rest into a well that is 7.35 m deep. How long
does it take before you hear the splash? It is 20.0°C.
ERFHFOPICEILREO A ZE L Lz, KEAETORERSHN 7.35 m, KRN
200CE LTCKRLEZOENH I X5 F TORRZRD &,

d=735m

[Q4] Humans can hear sounds between 20 Hz on the low-frequency end and i Fig. 3
20,000 Hz on the high-frequency end. (a) Find the wavelength range of

sounds humans can hear. (b) What do you call the sounds more than 20,000

Hz and less than 20 Hz?

A OB Z &3 T & 5% O HIE 20 Hz ~ 20,000 Hz O TH 5, () A

HARELS Z &N TE L2FEOWEOHPAZ KD &, (b) 20,000 Hz 282 2 E B &

V20 Hz LY RWF AT & PES D,

[Q4c] Bats use ultrasound of 100 ~ 200 kHz to detect their prey. Explain
why do they use such high frequencies. Z 5 & VI3 E & D52 D DIZOE
BEEE S, REED X5 REWERE AL S FE X,

[Q5] Explain about “Three components of sound.”
FOZERIZOVTHIHE X,
1) - FROLED DM EEERE Im2 % 1 BEICEY KT 5= x v F—DKE X,
A) *(B) DREVEEK,
2) - BRI CIRE 5,

3) - RO DE
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2 Interference of Sound FEoOTH
[Q6] In Fig. 6, two speakers separated by a distance of 3.00 m emit
sound of 343 Hz, in phase with one another, at 20.0°C. You stand at

the location 6.00 m far from the middle point between the speakers
and hear a constructive sound. As you walk in front of the speakers,
you hear constructive and destructive sounds repeatedly. Find the
approximate distance between the first and second places giving

constructive sounds.
KT, 2fDAE—H—(%3.00m BT\ T 20.0CT 343 Hz DF%

FMAHTHLTWD, &7, 2HOA =T —DF RO 515 6.00
mfN7c L TAINELERDH ) FEAMH L, A= — DR Z#H L LR
DEPHRVRLTHI A D, BMOE I B2 HTRIIOEGHE 2FE DY
FIOBROBE L OEERIHRD X,

[Q7] Two speakers, A and B, connected to one oscillator are
separated by a distance of 3.0 m and emit sound of frequency 1000
Hz. Isthe sound at the location 6.7 m from A and 5.0 m from B
constructive or destructive? How about another sound of 1500 Hz?

Al CRARBC R ST 2 DDA E =B =D, AT 3.0m AL T, A
E¥k 1000 Hz 0F &4 L& A5 6.7m, BA» 5 5.0 m Bz .
TIEERRDH 2 T HIE LS 5 5. 15600 Hz DF TIEE D » FHlT I

340 m/s ¥ X, (I-86)

B
Assume the speed of sound as 340 m/s.

[Q8] Using the Quincke tube shown in Fig. 9, a sound continuously
emits at the opening P as the part B is slowly sliding and pulling out
of the part A. At another opening Q, destructive sounds are heard
every 8.5 cm sliding. (a) Find the wavelength of the sound. (b)

Fig.6

Find the speed of sound assuming the frequency of the sound is 2000

Hz
B (
LD LA 7 BT, EOPLLELZEVEIT RN, BOES

ZAPLENCHIEHLTUTC L, 85em 5l HT T LICED QD

H2ENRFH 2otz (@ FOWRITVL S5, (b) FOJEEEA 2000
Hz &L LT, ZZRPEEbIEHRERD L, I-86)

[Q9] Two speakers separated by a distance of 3.0 m emit sound of

frequency 340 Hz. The two sounds are in phase with one another. 200
5 m

Q Fig. 9

Interference is investigated using a microphone. Assume the speed

of sound as 340 m/s. (a) Find the conditions to give the constructive D:}A
sound at a location on the line between A and B. (b) How many

points are there between A and B except A and B? 1,
3.0mEnz 2 DDA —A—A B2, [ UHFE TR UEE% 340 Hz
OHEEFAMICHT, A DDA FIE, B 0% L AMMICE>T1S, A, F189
BEZHESH ETYA 72BN LEOT WO L DT 25, Tl 340

m/s L T5, (@) A 7 OMETENRDS 5 K52 RD L, (b) AB [

TlBDH I MO ADLOHHEEZRD L, 72720, KA, BIEkk<,
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3 Beats 2721
[Q10] In Fig. 10, A and B are sounds of frequencies 100 Hz and 110 Hz, respectively. Illustrate the wave that is obtained

by superposing the two sounds, A +B.
Fig. 10 T, AlZ 100 Hz ®F, BiZ110Hz DFETH D, —ODTFE AW LK OBEHIT,

0.1s e 0.1s .
1;234567891§D ‘
A AWAWAWAWA ATAWAWAWAWAWAWAWAWAWAWAWA
VVVVVVVVVVVV'VVVVVVVVVV
T 2 3 4 5 6 7 8 9 10 11
B ANNANN ATATATA AAAAAAAAAAAA p
VVVVVVVVVVVVVVVVVVVVVVVVVV

A+B

Fig. 10

y, = Acos@rfit), v, = Acos(2mf,t) cos(a + B) = cosacosf — sinasinf

cos(a — B) = cosacosfB + sinasinf
y = Acos(2m fyt) + A cos(2m f, t)
cos(a + B)+ cos(a — B) = 2cosacosf
=24 cos{r(f; + f2)} cos{n(fy — f)}

Beats O=at+p ¢o=a=-Fp

0+ 60—
cosf + cosg = 2cos( 2¢)cos( 2¢)

[Q11] Two musicians are comparing their clarinets. The
first clarinet produces a tone that is known to be 441 Hz.
When the two clarinets play together they produce eight
beats every 2.00 seconds. If the second clarinet produces
a higher pitched tone than the first clarinet, what is the
second clarinet’s frequency?

REPSIZD 77V xRy hOFEGDEELTNS, #1777
U Xy FORBKIT 441 Hz Th D, 25077V Ry b %
RIRFIZIR S & 2.00 BRIC 8D 5 72 24 L%, #2277 Y Fig.11
Xy MIZE1 277V X%y NEVEROETHD, #2277
T N OFOREEE KD L,
871072015 By Tohei Moritan:
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4 Reflection, Refraction and Diffraction EoORS. BT, BT

[Q13] As you beat a drum at a place 70m from the wall of
the school building, you are listening to the direct sound
from the drum and the reflected sound from the wall at the
same time. You beat the drum slowly in the beginning
and gradually decrease the period. Now you hear the
reflected and the direct ones at the same time when you
beat 17 times per 7 seconds. Find the speed of sound.
BE&EOBEN D T0m BN - M CRE A -7 & Ko 21X T
EHEE LN O EEML, < HBEZREICEL L
TW& | 7.0 I 17T B TlzlzWe b 2 2OENRER - TH
AT, ZoLEDOEHREZRD L, (I88)

[Q14] It is said that we can hear the sound from remote
places at clear night. Explain why.

BN HORITELS PODOFENRHI 2 b E5bnb, Hl%E
PR &,

[Q14’] You can hear sounds at the backside of a wall but it
is hard to hear sounds at the backside of a tall building.

Explain this in terms of diffraction. RHOH TIIMZ x5 H

bHEWEMORMTIIMZ 220, Tha R TR &,
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5. Standing Waves on a String %OEF RS
Number Wavelength Frequency
Shape of Standing Wave of
= Nodes B A IRENE f
TE W DI
[m] [Hz]
Hi DL
; L g
Fundamental | I
FEAIRE) | |
: L E
2nd Harmonic | I
2 fEHRHE) l l
E L g
3rd Harmonic | I
3 5 IRE) I l
2 L E
4th Harmonic |
4 5 HRE) l
5 L i
5th Harmonic | I
5 5 HRE) I l
5 L E
mth Harmnic | I
m {FRE) l |
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[Q15] There is a string 0.800 m long. (a) What is the wavelength for the
fundamental harmonic? (b) What is the wavelength for the second harmonic? (c)
What is the wavelength for the third harmonic?

KX 0.800m DENRH D, () BEREHOWRITN S, () 2 FHEB OB RITNL
52 (© 3EHRBIOKETIV B, (1-92)

[Q16] There is a string 0.800 m long where the speed of waves on the string is 704
m/s. (a) What is the fundamental frequency? (b) What is the frequency of the
second harmonic? (c) What is the frequency of the third harmonic?

FX0.800m ORNDH D, HERDHEDOMSIL 704 m/s TH D, (2) FEARBEDIIT
< Bh. () 2RI OBEAREIEITV 52y, (0 3HFRBIO A ETDEITV L 5Dy,
(1-92)

[Q17] One of the harmonics on a string 1.30 m long has a frequency of 15.60 Hz.
The next higher harmonic has a frequency of 23.40 Hz. Find (a) the fundamental
frequency, and (b) the speed of waves on this string.

1.30 m O THEAIRE IO —20% 15.60 Hz TH 5, T L 0 —Beid W EAIREHIT
2340 Hz ThH 5, (a) EARBEIIN Bh, Q) HELEDDWOHS TN B,
(W480)

[Q19] A string, L [m] long, is placed between a frequency-variable tune fork and a
pulley. A weight is placed on the one end of the string. Vibrating the tune fork
produces a standing wave with two antinodes as shown in the figure. The point A
can be assumed to be a node although it shows small vibration. Assume the speed
of the wave on the string, v [m/s], does not change when the frequency is changed.
(a) Express the frequency of the tune fork, f[Hz], using L and v.

(b) When the frequency of the tune fork is changed to £, the standing wave shows
only one antinode. By what factor does > change with respect to £
REHEOEZOGNDIBAIIZ, MO K IITHRO— A ZR AT, ROb 5~k
FHEBLTEBLYDE2220 LI, BASZIRIHE T L ZA BN 2HOEFEN TE T,

Fig.15

L[m]

ZoEE, ANEIRBT A, LB L TRy, BASHLBEE COEM L m]T, BAZORBBEEEZ THiLE

b2 OHE v [m/sliTZb 570,

() BASOEREHK f[Hal% L & v 2o TRY,

b)) BASOERBEE £ [Hzlo L h, B3 VEZTAE U, fd foiEn,
(1-103)
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6. Standing Waves in a Column that is open at One-End
PR N D KAE D B A IRE)
Wavelength Frequency
Shape of Standing Wave
N W ) R f
EH WO
[m] [Hz]
- L
Fundamental
FEARYRE)
: L
3rd Harmonic
3 5 IRE)
L
5th Harmonic
5 5 HRE)
: L
7th Harmonic
7 5 IRED
L
9th Harmonic
9 FIRE)
: L
2m-1th '
Harmnic
2m-1 f5RE)
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7. Standing Waves in a Column that is open at Both Ends
BEE N DX AE D E A IRE)

Wavelength Frequency
Shape of Standing Wave
s T Bk REE
[m] [Hz]
:
Fundamental
FEAARE)
L
2rd Hayrmonic
2 fEIRE)
I K
3rd Harmonic
3 RS
) L .
4th Harmonic
4 FE RS
L
5th Harmonic
5 RS
L
mth Harmnic
m FEIRE)
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[Q20] An empty soda pop bottle is to be used as a musical instrument

frequency of the bottle must be 440.0 Hz. (a) If the bottle is 26.0 cm
tall, how high should it be filled with water to produce the desired ) \
frequency? Treat the bottle as a pipe that is closed at one end (the | / \\
surface of the water) and open at the other end. (b) What is the
frequency of the next higher harmonic for this bottle? T “

o

in a band. In order to be tuned up properly, the fundamental /:(

ZED RERIEHR SNy RORERIME S Z LN Tx 5, HEEEL
CF BT MO EAREA 440.0 Hz TR IFHIEZR B2, |
(@ R EMVOFEEN26.0em 7295, HUOREKZ KT 7ol N Fig.20
ENTETOKREANDLERD D0, A Mvak, KEERAONDRD

ML LTz, ) ZOR MO—EEmCEGEDRIIV 5o,

(W483)

[Q20] (a) Find the wavelength and frequency of the fundamental N
harmonic for a column of air that are open at both ends, assuming
the speed of sound as 340 m/s. (b) Next find the fundamental
frequency when this pipe is used as a pipe closed at one end.

(a) X 0.340 m OBHEIZOWT, EABRIHOERE & BEI%E KD L,
L. HidiE 340mis L5, () WiC, —EFTHESVWTHEL N
LTS, ZOFEOERRBEITN 50y, (1-94)

|

: :

> 4 >
> > Z >
> Z > Z > Z»

Fig. 20-a
@ & > & o)
N A A
N
N A
L
Al N
Al
N N NS
— ’ S Fig. 20-b
871072015 By Tohei Moritani
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8. Density Changes in the Standing Waves in a Column

KAE D TE H B O BREE AL

[Q21] Fig. 21 shows a change of a standing wave inside a pipe that
is open at one end. The vibration of air is indicated by its density
as well as by the corresponding transverse expression. As shown
in the transverse expression, the point a is a node whereas the
point b is an antinode. Explain how density changes at nodes
and antinodes.

Fig. 21 IIPAENDEF KO ENTH D, ZHROLEbEEEDOEI L
KIET DR R RO S TR LT D, HIKFRTIE, A a BHI TR
bR TH D, HiLETHEENLED X D IZZET DT X,

[Q22] A standing wave is formed in a pipe that is open at one end.
Fig. 22 shows the transverse-wave like expression of the wave at
times, t1, tz, ts, ta (t1 < t2 < t3 < t4), where the displacement to the
right is drawn to the upper side. (a) Find the place where the
displacement of air shows the maximum. (b) find the place and
time where the displacement to the right is largest. (c) Find the
place that shows the largest change in density during one period.
—UECTZRELON T AFITERERY . ERNICEDOETIKZ
YEo Tz, BUIIEZ] t1, to, ta, ta (t1<te<ts<td CTOBE DL EDE
g EFICE T, MDD L SITRLEbDTH D, (a) BROENL
WK 0 DEFFTT L T, (b) A1 & DZERLD A RIT 72 D Ya i & I
A, (o 1EMOBOEEELORKOGTILE Zh,

N N A A
|
1 A~
—
5 A
|-
3
4 4
N—
5 ye
a b
Fig. 21

L [m]

Fig. 22
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9. Sympathetic Vibration and Resonance  3It#E - F£ig

[Q23] You are doing the experiment of resonance tube
using a tuning fork with an unknown frequency. As you
lower the water level, the first resonance was observed at
the place of 22.8 cm from the top of the tube. The second D
resonance was observed at the place of 70.7 cm from the
top of the tube. The temperature inside the tube was
19.2°C.

(1) Find the frequency of the tuning fork. The
temperature dependence of sound speed is calculated
by the equation: V=331.5 + 0.6t (t is temperature [*C])

(2) Find the place of the third resonance.

SAEIIGE D FEFEZ LTV D, REBEODNLRVEBAS %

5 LMo BE DKM Z T T L EDOAND 22.8

em D& ZAHTH1EH OB ZR L, RIZ 70.7ecm TH 2%

Aoz nR Lz, BNOEKOEEIX 19.2CTh o7z,

(1) BASOEEKZKRD &, 2721, FHEOBERFET
KOXTHZbNSD, V=331.5+0.6t (ti. RE[IC])

(2) H3FEOIELTEDO N BMem FEHEETE 50,

AA=

>

[Q24] A sound of 500 Hz is emitted as a piston is being pulled to
the right. The first and second resonances are observed at /1 =
15.8 cm and /2 = 50.2 cm, respectively. (a) Find the wavelength.
(b) Find the speed of sound inside the pipe. (c) Find the place AR

AB=r

Fig. 23-b

/1. (d) When the piston is placed at /1, the frequency is increased.

that the density change is the biggest when the piston is placed at ]

Find the next resonance frequency.

EA R DONH T ARD AL TOERTE0Hz DFZH L, & ' /2
A D EENDPLARICENTNS &, /1=15.8cm THHOILIEBH/E

U./2=502cm T2HHDOEERE L, (@ HELZRD L, b) &

NOZEZOTEELZ KDL, © EA MR ICHD L X, BN CHE

BAER R RIZIR D DITEANSMem DE ZAH, () A RUR N1

DOEIZH D & & A= —OWBEE KB LT Tholz, kD

BN Z 2D T Hz D & X h, 72720, BOEOKEOAE,
FORBEIZ L > TEDLLRVED LTS,

Glass Pipe

/ Piston

frequency f as the piston is moving. The resonance is observed

[Q25] In the figure, the sound source emits a sound wave of the
Jo
at /o and 9/7 k. (a) Find the wavelength of the sound using /.

\4

(b) If the location of the piston is kept at 4 and the frequency of the /o
sound is increased, and then another resonance is observed at f

By what factor is f ’ with respect to ﬁ

KT, HERICEWZEER O IR AOFHEEZH LN L, EA R

COMBEERRETD L EOND LhOMBETHEBREZ Y, 53501 T

AT b OFTETHUIBNEZ 572, () FHOWEZLZ HEHNT

#E, b) BAPCOMEE LICED, FRORDEKE KE < LT

Qe REHEN f (ThoTe b SHOSBAR 2 572, 13 f Ofif

E

12 871072015
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10. Doppler Effect Ny 7T —%5%

V: Speed of sound &,
£ A : Frequency and wavelength of source HIRDIEEN & KK
f, 2’ : Frequency and wavelength of observed sound #Bill X AL 7- BB & I &

1) Stationry Source and Observer f=f
1) I Ik 2

2) Moving Source and Stationary Observer

FIRAS BB T, B AN L

2) Moving Source
You hear the high pitch of the
approaching ambulance, and notice
that its pitch drops suddenly as the A" A A"
ambulance passes you and recedes o 35
from you. This is called the Doppler

effect, BATIES< & % LA <. ’v&/yﬁj\ﬁu\ﬁV\GE%MNWNWNﬁ \/ At
i U T ae EYNY YA [ Ky
—
Us Us

WCEDA, NN Ry 7S5 —8BTh b,

The speed of sound is determined by Wave emitted at ¢ =0 Wave emitted at =0
the medium in which it is traveling, ishereat/=T '=5° T * here; =T
and is the same for a moving source. < rr : >

I, WEF O CREREOES & i

BIEBETH Y . S BET S ERIC | L St
*HLTHRETH S, ’ ;

Therefore, the approaching sound is
compressed resulting in the sound of A =V Te T N=VT- T
shorter wavelength, higher frequency,

higher pitch.

ESVTL B FITER ST, Wk L r=—-Lr
<. BABEKIERE . BOBICRD, Vs

>
€

f, _ v _ |4 _ |4 _ |4
Ar VT— usT (V—ug)T V—ug

f

The receding sound, conversely, is stretched resulting in the
sound of longer wavelength, lower frequency, lower pitch. & X
MBOEE, WSS N TEESELS, BT hs < JE
TR D,

LV v 14 v
f_l"_VT+uJ_(V+uQT_V+uS

f
Doppler effect of water flow around a swan
HEDEDLY OXKEICHN Fy 77— %
13 871072015 By Tohei Moritan:
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3) Moving Observer and Stationary Source

FIRA I BIRHE S B Eh

A similar frequency change is observed for a moving 3) Moving Observer
observer and a stationary source.
AR 72 R I BT B IR N i 1 U TR 2B &8 L Twn so 4 <A v o

LHEICHE I D,

For an observer moving at a speed of », toward a
source, the speed of sound the observer hears appears
higher as V + u, though the speed of sound relative V- uo
to the air is always the same. The wavelength does = Ty =
not change. Then,

ff= 0+ u)/a f=V/2
which yields,

V- uo  Relative Speed of Sound V' + uo

BN A EFIRICHE S o, TS & BIIHE A < Z01 OF
WL ROV +uge 2%, WRIZEDLRW, LA ->T,

Vo ['= W+ /A f=7V/2
fr=—17 S,

To the observer, then, the sound has a higher = V+ ug

frequency, f', that is higher than the frequency of the B %4

source, f.

Oppositely, if the observer is moving away from the
source the sound has a lower frequency, f", than the
source frequency, f.

REVE CIICORBEL Y RE< 2D (@WEILRD) &

SN DHB AR IO THEROE X VIERNFITR D,

4) Moving Observer and Moving Source

B LB O 3 g

. . . 4 ;
The results derived above can be combined to give the ) Moving Source and Observer

Doppler effect for the situations in which both
observer and source move. Letting #s be the speed of Q%} -~ *5)‘5
the source, and #o be the speed of the observer, we s {4 L
have the equation shown at the right. In the \M/V\/V\/\/\WV\/\N\/M
equation, S
Uo, s > 0 :the observer (source) moves in the ':‘ L

3 f T V- us f

direction of source (observer).
u,, u>0 Observer (Source) moves in the direction of Source (Observer)

uf)’ us.< 0 : the observer (source) moves in the opposite u,, u<0 Observer (Source) moves in the opposite direction of Source (Observer)
direction of source (observer).

V+u,

FIREBRF OWE G NBE L W5 —RN7Rga1E. b
DREMBEDLETHIRLERTEEIN S,

e,
dous > 0 2 EWABBMAOHACHHLTOS & &, BHESEFROHAIBH LTS L X

o, us< 0 : FIEMABUEDOTAICHEI L TWD L x| BINELSEROLHIIBHL TND & &,

14 871072015 By Tohei Moritan:
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[Q30] One of the most common physical phenomena involving sound is the change in pitch of a train whistle or an

ambulance siren as the vehicles moves past us. Explain your experience.

FIELRBENZ T2V HE D L& UERYA L OFORES BT HBLIT,

7o DIRBR 2 A X,

[Q31] A train moves past an observer at a speed of 20 m/s emitting a whistle of

640 Hz. The speed of sound is 340 m/s.

(a) Find the frequency and wavelength of the whistle that the observer hear
as the train is approaching.

(b) Find the frequency of the whistle that the observer hear as the train is
receding.

(¢) Which is the correct graph in Fig. 2 expressing the change of frequency
the observer hears.

(d Find the frequency of the whistle that the observer hear as the train is
approaching when wind is blowing in the moving direction of the train.

B HN 640 Hz OIE 2SS L7225, 20 m/s O S TAORIZ @it Lz, Fil

% 340 m/s L35,

(@) FNEHEPESHAEDOAOMIEEE L HEZRD L,

) EIND L XD ANOB RBEE RD X,

© ZoExnVEDHBEHEOENER LS T 71EFig. 29095 H Liuh,

(d) FIFEOETIFEIC 10 m/s DEPRKNTW o, D& EFIHEBESIHEO
ADRE < IWEEIT < B3,

[Q32] A street musician sounds the A string of his violin, producing a tone of
440 Hz. What frequency does a bicyclist hear as he (a) approaches and (b)
recedes from the musician with a speed of 11.0 m/s?

KIEFHEABNA A Y VEBNT 440 Hz DFEH L T 5, ZIEE HiR#HE T 11.0
m/s THVIEBED AR, (@) F3< L&, ) BIND L&, ICH < EEKTN<
SY/EN

[Q33] A train sounds its whistle as it approaches a tunnel in a cliff. The
whistle produces a tone of 650.0 Hz, and the train travels with a speed of 21.2
m/s. (a) Find the frequency heard by an observer standing near the tunnel
entrance. (b) The sound from the whistle reflects from the cliff back to the
engineer in the train. What frequency does the engineer hear?
FIERIUALUCH D F v RUTE SN TRE & D L7z, W 650.0 Hz T, Fl#
DHEEL21.2m/s TH D, (@ M FRADAY AL IS TWDHADR AR
i3 < B2 (b) SIS L CEIRFERZNZ2 B < & BRIV < bidsk
27
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[Q34] A tune fork on a cart is approaching a wall at a
speed of 2.0 m/s. The frequency is 850 Hz. The
observer hears beats that is produced by the direct sound
from the tune fork and reflected sound from the wall.
Find how many beats the observer hears assuming the
speed of sound is 340 m/s.

BE LBEORICIREI K 850 Hz DB AES LA L, 2.0
m/s DEE TEEIZHE SN TWDLBAENRD S, BIEIZIT,
BAENLDEHES LEBENSORKFNEFICLD IR0 BN
ZT7, T#%E 340m/s &35 L, 270X 1 BEHZ0 M
B = 2 %50

[Q36] Draw a curve showing the relation between the
speed of a source, and the ratio of the perceived
frequency and the source frequency, f'/ f. Also draw a
curve showing the relation between the speed of an
observer, and the ratio of the perceived frequency and
the source frequency, f"/ f. Let the speed of sound be
350 m/s.

7772, BIROES, us, 1Tk UCTHEBFE M < B
DEWOFWE O, f'/f. ORRERTIREERHIT, *
7o, BFES . wo. (Tx L TEIF 2N < B O EWR
DO, £/ . OBfR & R iR 2 T, & EiT 350
m/s &/ I,
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