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Chapter 16 In-Class Problems N TOHE ®

Example 1.} ('m Sechon lb.l) showed that for sound waves in

. -8
with -Frec{(uenc}y 1,000 Hz A=)2x10°m — P 3.0x10° Pa

Pmax
A=7 BP-= Pressure amopl iuc\e = BkA = B/an-)_ _
A= J1T 'BA/P :‘Zn( WY 2x (O Pa:)( 1.2X10 m) V2

3.0x10 - Py

= O.PHH

oy
A= 0.35F 0 At

b.)

for 1,000 Hz waves in zir, P.ov = DKA = 30 Pz

Az? A= 30P (035%m)

’A-!zoxxo m v

Q.lex:ogl’a) 210

&)

A=7 £=7 when A-l2xlo m zand BKA=1.5xi10° Pa

BkA = Bfam\ A —I.Sxfo Pz =27 lqzxw@(: leDm)

\>\/ 1L.5x107° Pa

A= F.4 m = v = 344mfs £ =4g,2 H=
A= 6 m A ol f = 50 Hz

__--——-_—..______-__

_Ex.10

Show 'H"ta.‘]’ ‘H‘(e Frac-hana‘ C\'na.nae n ‘H’Ie SPeecl o? souncl

J
‘dV/V) due o z very small fem perature chanqe dT,. ..

dv_ = 1 4T T= +emperz')'ur€
2 T

A"
V=N XRT  dy<l¥R (5T "a1)
i ™M \'™M 7

Ay = N TR T a7

v \J YR T 72 Z T

b.)

T=20C — Ny, = 344 m/s dr= 1c°

dy =7 dv= 1 v 4T s (344m/s\/1c (x)\
> T 20 7\ 293K/

\- 20°C
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Ex. 15 A sound wave in air af 20C has a4rea}nencj of 320 Hz
A= 5,000 mm
a-/ P=? me=B ':BZI['_A -_—le-BAi
s A=Y Voo
Pl!!?.\l = 27 (],‘-lz)(jOsPa) (5:00XIO-6M-) (320 5-’) =| &, 15 Pa
wfy 344 m/s
[
b.) IA,::? I, =72 BkAw =L BwA%
> _\_( 42 xI10 Pa) (27r/3zo) )(s‘ 00X10 m)
2

344 mfs

Tay = 2.08%00  Whn?

18= > B= 1OdBj¢¢,Q_ / Lav )

The sound ini’cnsi-}}r

I.J

= 10 4B .@,q /2 09X10 \ 103 4B

\ 10 x 102

Ex., 2%

Thc \onggs'ﬁ' P; € Fauncl \ﬂ most medium - s\ 2e PEDE orqans

is 4,88 m (‘{(p J}?\ \onq. £,=7 if
. ODen ’ fp = n\/ 'C, =V = 344 mjs | £ =352 Hz
2L 2 2(‘-\.38\M)
1" H
b) Closed -E,= A £ =V = 344ym/ £ =} LHz
HL 4L 4 (4.e8)m
__Ex. 3Q You havef stopped pipe oY adj‘u.si‘ab\e \enafﬂn close 4o z
-2
taut wire under & Yension o8 Y110 N. M= %25 9 = LIFxXID
. t2cm lej/m
= —Ho-N—— — 597
Va\ M “ N1 E00 Ky is =31
o . k\h :/_\‘
£- A Sz/_i B = \u3SHz X0 —  x-L
N Bkv %ﬁ
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’n‘}'c) = 435 Hz
Organ Pipe —» f=v. L=V = 3449 m)s

I
S
O
o~
(o)
=

HL 44, 4 (1435 Hz)

1
Two louds?eakers 3 A €B ,are driven b_\}; the same

amplifier and emit sinusoidal waves n phase,

S e /""_'_""‘\\Coﬂd"'“‘%ve

-~ g
(A (RY . A full ane\enj'HA s

€————2,60w —> A= 2.00wm.

onsti

tuctive This corre spends Yo the [owest ¥.
= 344 m)s - 125 o £=132 Hz | Constructrive

Destr

S — 2..OOm-%\5"\: ~Q S

2.00m = N A Lor destructive intecference. Zm A= YHw

2
=) A=Y4,00 m £=V = 3dymfs  =|86.0He| Dectructive,

A 4,00 M

Ex, 4O

Two Orﬁgn ?;?e_s ,_OPpen at one end bur closed 23 Yhe o'}-heg

are each 1. 14 weters \onﬁ. One 15 now [enj-)-henecl b\?'
2.0 cm, £ =V fi= v £ = 344ms = F5.44Hz

qu qu q (l‘l"‘lﬁ)

s
$, = 3udmls = 7444 Wz \ 4?.—4‘.'\ = 430 Hz

Y (l.l(om) B o

Movfnq Source vs, Moving LisYener . A scund source

Ex, 44

J

?rﬁc)w:mq 1.00 \<Hz waves wmoves toward fﬁz'}nonar}; lisTener
a+ /2 . p=g /vt V"\"‘lOOlLH?-{V"'O \—200\:.'-!%

\V ¥ Vs / \ '/2\//
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EX, qf‘ Eau'i-lcd

b.)l  Source is s'}a‘Honzr}/ , and the listener moves Yaw=zrd the

Source zat /2 V

$'-F/v2v. ) = t.ookHs [V*EV\=3 (1,00 eHz)
2

\Viv. / \v+o /

£ = 156 kHz

_ Ex.53 A j}e‘l‘ P\ane flles overhemd zat Mzch 1.70 at z
constznt altdude of 1250 m,

sinol =V _ = |\ A = 5;,{17}—;}: -

VS \ 04

bY How much time aftec the plane passes ds‘t‘ecﬂ}r ovechezxd

do you hear the sonic boom™

i _M — Vs: WC\\ WEFO

N

|
Tan o = 1250 m / 1260 m

= Vo L k|
t= 1250 m puu 1250 wn = 244 s
Vs tan « \Fo (3‘-\‘-]m)5)'\‘an 36.0°
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Ex.3 | The sound source of a s\n‘rp's sonxv syS‘\‘em oPeer‘es
at a -greqruency of 18,0 Wz,

VY = speed of sound in water = 1882 s
ay xA=? A=V = 1482 mls A= ©.0823m
£ 18,000 s~
b.\‘\ Ship = 14 !
ar-119 V: . Sms
H\ \Hlﬁv=mezmj; —
N~——)) ) 4
Ay Kest wha e

'\ The ‘Fl‘equehC\! received \ou the whale:

-@ = [V+VL\- 18, ooo}-!z—/1432+'4‘t5'\

\v+o ) \ ue2

]
‘? (received and bmncinj off the wlrn!e>= |8, 0¢0He

2.) Now, the whale is the news "source” of the sonacr

ar = 'g'rmavupﬁaj of 18,060 Hz |

-?l=$. / Y +0 \ = 18,060 Hz /l‘-lQ’J_ \— J& 121 Mz

\V-vs J \\462 1.5 )

Af = 18121 Mg — 1B oo We  =[121 Hz




