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O|tH &of|M Hi = LHE
o SI}(sound wave): SLi, H| 2} f= HSIO| ZHA|
e S%(speed of sound): v = /B/p

e M7|(intensity) 2 A (decibel) AAIY
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N Emo| £20| v = /7 /p (EH8H HE /28N HEH)
ACH SMME 242 X

e B:H{™ EMIE (bulk modulus). Oj2!0] =0 XEst= HE
e p: OEQ| Y (density)
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2] St 21| H3o| H|0|C} £ 72k Ap > 0
O|H AV <0 (Z=)o|l22 B > 0.
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o] DHE M2 S

371 (0°C) 331

371 (20°C) 343

sz 965

£ (20°C) 1482

A20|5 6420

ZH 5941
371 & 842 2 343 m/s (20°C). Q| £E(3X10° m/s) =Lt
oF uHak Y =2|Ct
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Ap(z,t) = App, sin(kz — wt)

0{7| A e ZIZE(pressure amplitude) 2

Ap,, = (vpw)sm,

(a) #12| s(x, t) = sm cos(kx — wt)

\/\/\/\/“

! A
| ‘

(b) Ap(x t)= Apm sin(kx — wt)

Ap

- I/\ /\ /)

—Apm

2
H
0=
o
=
)
o
e
Jm
F\O
’«3
O
40
0z
Rall



Hefl 201V = AAx
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s = 8, cos(kx — wt)E CHYSHH:

Ap = —B - (—ksp,) sin(kz — wt) = Bks,, sin(kz — wt)
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B2 7k (constructive interference): ¢ = 0, 27, 4, . ..
s = 28, (Z|tH)

A2 7t (destructive interference): ¢ = m, 3w, 57, ...~
sy, = 0 (2F)
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S ® S¥(isotropic point source)dlA £2 P2 SItE 4
E5H, He| rollMo] M7
I = £
4772
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o1zto| 7= MI7| 217t 10MHHLE EICH O] HCHEH HLUS CHE Y|
fIol 23 AH| LS ALS STt
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B = (10dB)log —
Iy

o I, = 10712 W/m% 7|1= M|7| (HZ Hx|)
e d

B(decibel): 22 &=Z9| £t

3 2¢ £ (dB)
SEARE:PN 0

LR AXlE A2 10

U4 chet 60

2 EME 110

£ K| 120

HE AT (Z7H2]) 130



ClIAIE AL G| A
M|7|7} 108 Z7F5tH B 10 dB St

I I I
— = 10log —= — 10log — = 10log —=
B2 — B 0 log T, 0 log T, 0 log 1,

I, =101,0/H A3 = 10log 10 = 10 dB.
T, = 1001;0/% AB = 101log 100 = 20 dB.
I, = 2I10|/H A =10log2 ~ 3 dB.

"3 dB &7t = MI7| 284" = Z[8l & JHXI7t UL
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0|2, dm = pAdz.
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2204 _
= P vw?s? sin® (kxz — wt)

AZH " (sin®) = 1/2
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s(t) = [2s,,cosw't] coswt
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Al =2]|0]4: ### W=0| O A| T|OFe Z=E AL} 440 Hz A-2|=4| 2t
i DOt d¥kE MEL| 1250 3 MW =0|7F SRACE. O[Ot 2
4to| XIS =7 $Sf \text{beat} = |f_1 - f_2| = 3 \text{ Hz}$$ i}
2t Sf_\text{piano} = 440 \pm 3$ Hz, & 437 Hz &.= 443 Hz.
O ZQIX| 2qdH? Ao S 2 o7t =O|H(ES X0|H): - M
O|7} EX|H — 4400 M HO{X|= & — el 443 HzRULC} -
0|7} =2{X|H — 4400 7M1t X|= & — 22l 437 HzRICH M=
O|et 7Hd Al=&|0|M
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f<f(H223)

( f'=fv/(v-vg) (B2 A)
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TS 23t of x|

23xte| AfojEl HIEA: £ = 1000 Hz, 224 A5 vy = 30
m/s. 24 v = 343 m/s.
C7t2 o:
343 343
’ — 1000 — 1000 x =2 = 1096 H
! " 343 — 30 " 313 g
=0{ X
343 343
£ = 1000 x — 1000 x 222 — 920 Hz
343 + 30 373

s Ho 1096 — 920 = 176 Hz. 0| A0| 2[7F 29| &=
"wi|~0|0|" A2|o| Y9lo|Ch,
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sin@=v/vs

Ma = vs / v (Mach number)
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Review & Summary

s 4

g 34

== v=1+/B/p

£ 9| s = Sy, cos(kz — wt)
ot ks Ap = Ap,, sin(kz — wt)
e T = Apm = vpwsm

M7 I = jpvws?,

SHERUE I = P,/ (47?)



B = (10 dB) log(I /o)
AL/A=0,1,2,.../0.5,15,...
f=nv/(2L),n=1,2,3,...
f=nv/(4L),n=1,3,5,...
foeat = |f1 — fal

f'= f(v+£wo)/(vF vs)



