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Travelling or Progressive Waves
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2 9.5 y =a sin 2nft 5.
© 9.6 y = a sin (cor—%z—tx) ®.
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Ag=Ap =02 m P T M0 @, v, = 300 m 5!
T%-T=02m Q T M @, v, = 340 m 571
W, vy-v,=02mxf P T SR = A,

~1 _ -1
?”,f=340m502n3100ms = 200 Hz O TG STRAG =%,
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F =S 17 m Ap=Ap=02m
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. t X\
g WA, | y=0.5 sin2n (6_5 - %)

A, y = 0.5 sin %—-2;‘—0") THFIACE LN SA0HD TP

y=a.sin (mt—zTnx)-kﬂ?WKﬂWW T,
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2n 27|

A~ 50
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MR Brigaet 5.9 | @I ST R 0.4mm,t=4zwm%mm x=%m
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= 0.4 m sin %xg—%x% W,t=§
= 0.4 m sin (%—%)=O.4msin%t < ,x=%
= 0.4 m sin 45° = 0.28 m e, y=7?

% 028 m
Mfafss Bargad-5.b- | FIET 93 N T 72 B S0 F=% 480 Hz | SIHg 7 *

7% e 72§29 0.346 m | YTy o1 @7 T 39 [3. @ 2033
@ IF, STTG =\, QITH,
o3 3 b firore R w8 g = 5 T, £ = 480 Hz
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oIl i, G, :
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B =10 log 1 dB= 10 log 7519, dB Sigel, /=2 x 108 W m
=101log 2 x 104 dB = 43 dB eie Siget, 1, =10~ 12 W m-2
©: 43 dB Sge e, f= 2
MAfEF TArRA 5.50 | A @fawrra o Siget 108 W m-2 | (F) @ Sigst cereos
At =21 () o gt foed 2ot T STt FTTR T© I 7 [, @ Qo0v]
S S, T,
—ﬁaj — -12 -2
ﬁ1=1010g‘idB m‘T\'? \9,10—10 Wm
I, AN CFQ
10-8 fFrEa SFet, [; = 10-8 W m2
=10 log 7h—17 dB ' N
i e | St e, By = ?
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WK, ﬁ2=1010g1]—2 dB cfora Siget, 1, =31
3x10-8 _ =3x10-8 W m-2
= 10log “r5=rr— dB Sige! e, By =2

=10 log (3 x 10%) dB = 44.77 dB
T: 40 dB @2 44.77 dB
Nfafss Targad 5.5y | @3 SleER s7e It ®wet 10 mW (TF 20 mW-9

RS xeet = SiFet oo I (ufiaE sfey 1@ ? [(1. 1. 2005]
I i, G,
20‘ of SNSRI “Raf$s e, P, = 20 mW
m
=10 log (m‘)dB OIS TSR ST, AB= ?
=10 log 2 dB = 3 dB
®: 3 dB.

Mafee Trread 5.5%1 4fS JTEH A 8 B @37 w1 qenty afs ciere 5% 5
Teoly 0 | g A-co QAT @o Fiier A6 Syt N AW | B-9F FME 256 Hz T A -9
FTE (@I ‘

S W, fy = 5+ N QA

=256 Hz + 5 Hz = 261 Hz 41251 Hz B-93 F1%, f = 256 Hz
@ARZ A MR ©F G Qi F11% I {6 3w, R |, N= 55 1=5Hz
wdie FTE A4 ITH, PSR A-97 FF B-47 A-G3 TIT, f) = 7
TR BT Q@ e | i

o fa=261Hz

©: 261 Hz.



oI UWB

MRS Trrgzet 5.59 | 93 2 512 Hz F=itza @36 =i e afs caes 4 5 75
@R 514 Hz I8 947 @I Ja=1iaia s eifs orsws 6 5 RS Sesiy vz | @fba w~irs

fefa =2 [G1. @1, R005; 5. @, Yoo¢]
SIS i, QIH,
f=fixN SN A 1T, f; = 512 Hz
=512Hz + 4 Hz a9, N=4 Hz
=508 Hz !, 516 Hz - T (@ FF, f, = 514 Hz
fog TiE v [G9 37 AN, e 77, N' =6 Hz
e TTER A1 AT, o %, f=2
NG TG HHH T T FF (67 o 12 |
.. f=508 Hz
©: 508 Hz. -
&5 11

[T S oif & Rfow Rt SR v SRR s

Mfafes THRAY 5.58 | A €32 B Ff6 Fenast @2fB AeT 1 m 93k 1.01 m SIwd R %
Teolf W1 A 8 B 9300 *ifire e of oate 6% RS Beolw 7w | B-a7 1% 512 Hz
A’ IR AGLS (NN AN AT 9@ 1T 907 @32 7eys BB Beoig 27 |

(F) e *tww @9t fefa o9
() Twioesm ‘A’ TR T ©F 3@ e M oid B’ @7 vrw @f e | i

Roga =9 [, 1. 050
() SRl i, @I, ‘
v=fA wmd), A = 1.01 m
=51251x 1.0l m %, f= 512 Hz
=517.12 m 5!

oI (@, v =17
(¥) = Wi, f, =i+ N=512Hz + 6 Hz @I,
=518 Hz d, 506 Hz G *EFR N, f; = 512.Hz
RGIT/, N=6s-1=6Hz
R * AR TR, f = 7

SIS AP O TG O UG T FIF S I | @A 506 Hz Z0O A 7 (@1 ©IReet
a8 cvt@ F~irs 0w e Rabe e @we @ |
. f, =518 Hz.
T : WACYBCE SO A WG] AP TN 5 W | g ©F 7, e AT ©F Heqe FA
P 47 PNF ©F I Weat S BT FER (G TS ([ 25 ©F e[S 47 THF ©% e
OV | T FNTET AT el ARIOT IR 7Y | FCGI [ Fe AoARASS eeg |

®: (3) 517.12m s ; (}) Safat Wt ¥ et



Yoo AT “a

#ifafe Targad .5¢ | e Ba oy 30«3 et Tea we |

- Gmes® y1—15sm6(100t——x)

U U bt Qi t=1.5s

TR a3 Sl AR T AE efSTHs AT TR |
(F) TR P San(s afwerra o wfd v w39
(€) TR x = 2 TG - W @ refbm MPATEE RugTR AT Terge W

(- ¢ =0, 5, g, 34T aRT) [5. Q. R05Y]

(F) oW T, ¥, = 15 sin?(lOOt—-x)

S AfSweTa o afswfae sarm e

y2 =15 sin26—n(100t+x)

W@Eﬂaﬁmmﬁawi‘wﬁmn fiawm%mmmwwﬁwrym,
y=y1+y =15 sm (IOOt—x) + 15 sm (100t+x)

=15x% 2 sin (Tx 100 t) cos (Fx)

=30cos%75xsin%61—t-100t
= A sin g57—1:100t
widie Smfb afSwea o e Sara A,
y=A sin %EXIOOt
@R, A = af% oera [ = 30cosz67~tx
() s =i, iR e Afae
. 21
y =Asm-f vt
— (20 008 ZE 1) gin 2"
—( acos x)sm LVt
(2acos e 2)sm}» T! [~ v=f\=
s y=(2a cos ) sin—zTnt
|, t=0
WYq, y=2acoswsin 0°=0
T
Y, t=7

B4, y=2acos1tsin27n.

BN



ACLEd YO

. T
=2acosnsm§

=-2a =-30 cm [+ a=15cm]
T
’W‘Lt:i
o,y = 2acossing;—t.§
= 2a cos T sin
=0
T
T4, t= g4

E‘H,y:Zacosnsin%{—t.%z

. 2.
= 2a cos T sin T
=2a=2x%x15cm =30cm

N, t=T
4, y=2a cosnsinZTRT
=
x=% Ry y 97 Rfeg w1
f y Efoa
-0 0 0
T a1
7 -2a -30 cm 30m L T 4
T R
3T
T 3a 30 cm _30ml %.
T 0 0

Mfafes Twizgd .50 1 0.5 m 779 93T SE 50 N 39 o 5 geent | I ot o
0.005 kg T, T GIfIE I~1% IS ? (61, 1. R059; F. @I 05; 9. @1, wo); T, @ WoR;

9. @ Yoov]
OIGR (P TG OF 11 T, SIEl &, QqITH,
1 ,T m
f:'iz ﬁ Wu:T Wm,l=05m
1 [Tl 1 S0NXx 0.5m
+f=21\'m =7%05m \ ~0.005 kg B, T=50 N
=70.71 s~ 1‘ ' ©4, m = 0.005 kg
=70.71 Hz TS, f= 7

¥: 70.71 Hz



VO

mdfs-eew A9

fafes Targze 5.59 1| @3 SITFA G 0.50 m €32 B1F 3 kg-93 GEAF T | SRAGT 1%

fada =9 | oRfon ws RS MR ©a 58 g =

1 e,
1 [T 1 294N
f =21 Ny =2x05m V0.005 kg
= 76.68 Hz
¥: 76.68 Hz

9.8 ms2| [5. @1 053]

a9,

SIEA i), [=0.5m

5, T=3kgx9.8ms2=294N

% foR wMed eq, p=5gm1=0.005 kg m!
IR, f=7

sfafes Tar@d 5.0v | 1.5 m T @36 e oiw w3 b 7 R e Bamere Ifemm 7
® oite 9 N wuw Ifew (rewt zeet | wfS G e e oS xre Beom aiifers w=irees

sifftet 37 3% | Fow orfbr o 0.15 x 10-3kg |

1 [T
F=21 Ny

m
ﬁr\?,u=7

i ,n
“f=ﬂ =
1

[[. @ 053]
QA
ORAOH, T=9N

SRR WY, [=15m
oid ©d, m=0.15x 103kg

ONXT.5m
= 7x15m V0.15x107kg = 100 Hz

®: 100 Hz

fafes T 5.5 11 @3B SIEE B 3 g @R WF 60 cm | TG F© = wA B+ Fea

OF FTH T B AN Tobqraa TS WA 200 Hz ?

I Wi, eldw SerrE T

1 T m
f=gNg SREu=T
1 _[T1
#F=7\m
1 / Tx0.6m

: 52‘—13)'%% = (200 Hz x 0.6 m)?

. {200 Hz x 0.6 m)2 x 3 x 10%kg
S 0.6 m

®: 72N

(M. Q. 053]
@I,

SIER if, [ =60 cm = 0.6 m

SR ©F, m=3g=3x103kg

%, f=200Hz

@, T=7?

=72 N

Mfafes Twread 5.20 | @3 Tt OiEm WG ARG T IR @3 To AFE BT vrAed

A | SR IITET T ARG A !
O MY 8 T e o1 ¥ AT

Rt @i, foc T

[61. @ Roob; A, @, R005]



JChE LOY
. '
TRETNT A,
@A, T, = 4T, Af® B, Ty
Ch_ofh 1
~i=\at =2 enarﬁmsaswnz,fl
~ H=2 < QBB O, Tp =4T,
B: Fim fawd 7@ | : T8 I8, fo=?

MfAfeT TWRAD 5.25 | 20 cm WY 4B ©F @A @3 TR ML QTSI =R | 5

Red T QTSI WIS IS AT LATHGS JCF 7

ORGA G MR OF = 1

e I 8 o TAE
flefzicit

_ 4 b _1_4/22_
h=op Ny ™ h=7p T
G AT, f1 =12

R S YR W
T2 Np T2 Np
A, L= \,% =200m>(_\'2T7;1‘

=20cm xV2 =2828 cm

®: 28.28 cm.

[5. Q. R00)]
thicH

SR RS W, [ = 20 cm

SIRA 2SS 5, T,

SR O OF, T, = 27T
WC‘WZ‘W’T, =7

MR T 5.22 | 76 4 Oiw @S @R | 0.36 m e @6 O 100 kg-49 @O
R Bt cment IR | wore @3S O 220 kg-9% @FH WAt Bt (rewt e, RS ot Ay

SER TN

RGO 76 TP, TOAR It @3 Wl
T A | €3 AP, OREER (IS (AT ©F | G-

O 7oA 1% f, 9RR £, |

SR S I ST S 01
o N T Ny
'.'12=ll \’%=036mx

®: 053 m

/4 220 kg-wt
100 kg-wt

[5. @ Ro0%; B, @1 Q053]
G4,
QU OIFA Y, [, = 0.36 m
&Y O B, T; = 100 kg-wt
faeta it B, 7, = 220 kg-wt
fas witem o, 1, = ?

=0.53m



LO8

dRemT-2e @

Mfafss Trread 5.0 | @3 FoR Tt @3B F=NF O 40 N 39 @ 519 =™ 320 Hz

FHIET 93 TSI AN dFolT T | IW

oRfba 51t 39 AR 37 20 N 331 T O 93

WOt et ARIET T T @ TR AN S WA ?

Ot IS AT ©F p, Al
S (1§ FI% TAT £ 8 fr GR
18 Ay 1 =0,

1 T 1 T
h =7‘\/—1 Lﬂ‘1"<f2 =7‘\/;2

Lﬂ“’*’u"f’.‘ﬂ’i’ﬂﬁfl

T _ Tz
211 i 212 \l
A, =1 \/ﬁ:

QaIT,
SR Q1A G, [ =1 m
Sitg el 59, 7) =40 N
©Iad (¥ 51, T, =20 N
W A, Al =

/20 N
X m =0.7071 m

S A=l -1 =1m-0.7071 m = 0.2929 m = 29.29 cm

ORI OIEF i) 29.29 cm FIITS A |
©: ™d 29.29 cm IS TR |

Nfafes Twizad 5.28 | @36 ARGz B 350 Hz F=ss @3B oA Tk s
GFOA AT | O 5 07 @t ARG o v 1.5% I 73 ofs eaws wuf RS

It TR 7
SR S,

350 Hz  101.5,

= 71007,

f
o fy s QSTO({%Q Hz = 344 Hz

~N=f-f=350Hz -344 Hz = 6 Hz

®: 6% |
hfafss Tratgge 5.3¢ 1| 46 et @

T,

(3. @ 200Y; 5. @ WwHO]
@Q9ITH, :

Befae T 1%, f; =350 Hz
HAIRGR SIE 0 =

SR =T

OIRR GFF T O =

O G 1.5% I T

< i l X1.5
mm, lz=ll+ 1100

Wy 9 T R T = f,
Wﬁﬁ’f‘{‘\’m, N=f1 —f2

101.5
100

w«ﬁ@mﬁ%msﬁﬁ%ﬁmnaw

WeNIPt (FITA BT Ot 1.18 m CATHR e 8 Wb @ 993 ©Orted 1,20 m TR e |/ 7=

WWWWWIWWWﬁ@W|

ot JifF,

1 , /
2><118m

h= 211

f2=2_12 \],7=2x1.20m VE

(1) & (2) w41 oI 30,

[4. @1, 2009
€1 S,

it 7fod IAE A f, 8 f,

I B T 93 93 (TR ©F
Qe (TG O A, [; = 1.18 m-




O Loe

L _1.20 a1 ©Ime 0, [, =1.20 m
H =11

1.18
~h=170h 3) RGA TR, N=f; ~fo=5s"1=5Hz

(3) TFI (AT AT A, f; > fr

1.18
S N=fi-f, A, 5Hz=f1-7739 /i

0.02
ql, SHz =mf1

" i =ﬂ%3‘6—2l£9 = 300 Hz

fa=f1—5Hz=300Hz -5 Hz =295 Hz

©: 300 Hz, 295 Hz.

sfafs Tuigad-5.20 | AN 300 Hz F=1% ¢ 0.25 cm BT % o3x =17o1 Ay ¢ *fare
(elAt I SIMATHT “NEFT 4.16 m ¢ | TSN TN o I @ gt fOn fo7 “hemt coren |
A O A (A7 8 QIO M Y NG (AT M hegear @ et I | Y TG 0w
@9 352 m s~1 | AY ¢ “AfF Tg IEH 1.293 kg m=3 ¢ 1000 kg m3 |

(F) TR SpiE oifare v @t w39

() *Mifafes REaes MO ALITR ISR AoFo! AGIR 79 |

(%06 Q008-300¢; B, @, 05¢]

(F) St wifA, G,

A @ AE ST IS ), 8 A, T, ™%, f=300 Hz

A=A, =4.16m (1) IS #H @, v, =352 m 57!
A WA, vy = A .. () AACS W= @A, vy, = ?

g (1) AW @R Ay, =4.16 + A,

SR, vy =f Ay

xa=v—;=%%% m . xw=(4.16+g—(5)% m

Q2 (2) AP T 0,

v, = 300 X (4.16 + 2—8%) m s-1 = (300 X 4.16 + 352) m 5!
= (1248 +352) m s-! = 1600 m s-!

() S wfe, QITH,
R O, 1, = 2 12 P, vg a2 f2 I T, p, = 1.293 kg m-?
I,=2xm?x 1293 kg m3x 352 m s~! S 1 @7, v, =352 m 57!
x (0.25 x 1072)2 x (300 s71)? | srearera RBR, a = 0.25 cm
= 5053.5 Wm2 =025x102m
S, I, = 2X T2PyVyalf 2 T™1%, f= 300 Hz = 300 s-!
=212 x 1000 kgm=3 x 1600 m s! ofifg TG, p,, = 1000 kg m-3
% (0.25 x 102 m)? X (300 s71)2 | +4ifjt® *itoa @, vy, = 1600 m 5!




Yoy dReem-aay o

= 17765287.92 W m2 IS =T O, [, = ?
NV >V GR L, > 1, . TR I%9) AGS | “fifAce w1 Sigel, 1, = 7°

T: (3) 1600 ms~! ; () AT 59 IS |
Mfafes Trrgad .24 | w936 Sg R wavHm TRFA oRewt T
Y

N\
__ v

o

P00 sin (200 Rt — 2107“

GQeItd, ¥ mm GICF, ¢ s 9D @9 x m 9IS
(*) O R x® 0.25 m 8 1.0 m 33 46 gz 1=tz weit =iy < 9
(%) TR, R @ T fRed 43R 9@ T Rerfogd zer e e faet = ?

Roted 32 [O1. &l Qodvy]
() o &, it o 9Q9ITH,
§=2T « Ay = 2XTX075m ST, A= 1.7 m
A 1.7m ALNLT, Ax=1.0m - 0.25 m = 0.75 m
=277 rad 3,248.78° i, § = 2
(¥) &va Sl s TS,
Y = 0.1 sin (200 nt—zlo—7”x
SN AR YR SNt

Y=asin(cot—273£x)u‘lﬁmw—cm A,
B, a=01mm=1x10%m
®0=2mf=2007 .. I, f= 100 Hz
Zk—“:zo’t . SR, A =17 m

Ryt wanfoa s
@R, a’=2a=2x10%m
T, = 2f = 2 x 100 Hz = 200 Hz

T T, o' =27 f = 27tx200Hz_4007trad5'1

, v fA 100Hzx1.7m
S, 7\,=——T‘——2m_=0.85m
fRoRron sefba AMde,

e o sl (co’t + %x) =09 s (400 nt+ (—;28—“:5x)
¥ =02 sin (400 it + 3%%—“0

B: () 2.77 rad 1, 248.78°  (¥) ¥’ =02 sin (400 Tt + 2(;% x)



o% LO9q

MNafes Taad @ ».30 | NN @A 4F TG B SQAN ©2% @ T ANFIG—

Y = 0.5 sin (200 7t ¢ - 0.602 T x)

O 1 T S A TR 2 9y qF MO T Sqw@et I o qa (4w
o STIATHR “NLFT 0.2 m RCA |

(F) Tololta ST SAMAG 8 (A7t fAefy 77 |

() e muyear waorcast elew MaTR o F© I ~M ? [@. @ Q05v]

(%) 278 ST S0 TR, ¥ = 0.5 sin (200 7z — 0.602 7x)-«7 A Sl waewra Aeact

WA, ¥ =a sin (wt—%x}-@mmﬁﬁ,
w=2nf=200 .. ™, f=100Hz ,
M o0602mm e, A= 2M 33
x =Y Tm S 9% s A=05600 = 3 m

O @, v=fA =100 Hz X 3.32 m = 332 m s"!

(¥) fda agTw T™A1w, 7 = eaw My T4, £= 100 Hz

RS T S A =,

TS, A ~A =02 m

WA =02m+332m=352m

. &St Mt s, v = A = 100 Hz x 3.52 m = 352 m s-!

S SRR AR, Av=v-v=352ms!-332ms!=20ms!

o Gt Mt eweRn 20 m s~ 3 A |

T: (¥) 3.32 m @9 332 m 5!

(%) 20 m 57! & #Aiea »

MRS TARAY 5.35 | MR O I qF THF 4 m THT BT LR T4 | (B
GFANE 1 mW FOR @3B ~TF 4 Fom 3201; S 7Ry P 20e O 3 m 7 O
e azew cftera 0 Mt gt % EAW 7 (IR NGRT P S SoMA AS G 370G @
O FIOR o G3fB NF1q B o1 3991 | 57 B Ot (Aieett 2

< 4m >
P
)2 Y

3m

(¢}
() T A-97 & 0 R Siget Fve?
() ~TF A @ =T B TSR I O I 0 o4 Sl cAvee e Kot 7@ RI—

R 77 ‘ [0, @1, 03¢l

() T e, T, ~
MR A @@ & O qrs = Sigel, r=A0=2mP2+@Bm2=vV13 m

ey - - 3
== | NP T, P, =1 mW=1x 103 W



Yo AmidReeN-aaw /@

1x103W
Iy = A ST, [, =2
AT 4 xnx (VI3 m)2
=6.12x 106 W m2
() SRt =i, St T, @,
B=10 logILdB O f7re ©iget, 1, = 6,12 x 10-6 W m-2
-6
- B =10log 6—'112T>_<r§-0—dB e $iget, 1, = 10-12 W m-2
= 67.87 dB A NI R SFe! @S, f=2?

7% = o A 0 Rws *13a Sigot fedt 70, ok fifere e Siget e,
B=10 logZIA dB
2x6.12x 106
=10 log —101z2

= 70.88 dB
GG =N o A SIFO! IS G AW 67.87 dB W F6 G0 O FAC AUTS W7

e (e = 70.88 dB, TOAR (MR AW @, TG *AFIER FZ6 OF S T S (eTreet oJ4iesrl
fage 2@ 9 orq g A0 |
T: () 6.12x 106 Wm2; (X) Sl =Tree AqeR &g fed T =1 |

MAfeT, TRt 300 1 ¥ = 6 sin (8 m¢- 755 ) @I oI AR TS Tt w;

QAT x 8y ¥ CTBRAGIA I FA AR | ST 0.09 kg m-3 ¥0GT M2 7 ex
eifere 2o |

(3) Twterz 3o warm T~ At 92

() o= 1Ry R —Sget crres fMdtaa My e 39| [5. 1. 205¢]

() &g TR, ¥ = 6 sin (8 m-%)
BT ©ACk TRA, ¥ = a sin (mz—z—fx)-aamwwm o3,
14, ¢ = 6 cm = 0.06 m;

WRE, 0 =27 =87 - ™%, f=4 Hz
2X1—t = ﬁ—Snc—m o ST, A=50cm =0.5m
OTHE@N, v=fA=4s1x05m=2ms!
(¥) =t i, QITH,
W SIge! e, B =10 log IL dB TR g, p = 0.09 kg m3
R, *THR Ol I =272 pv a?f? A @, v=2m s!
A, I=2xm2x009kgm3x2ms! @M, a = 0.06 m
x (0.06 m)2 x (4 s~1)2 1%, f=4 51

=02 W m2 g oige, I, = 1012 W m2

G ©IFe! TS, B = 10 log T%jo[ dB AR Ol I =7
=113 dB el ¢ETre, f = ?




oI LOB

** 0 dB SIg®! (0o R HRTSI &R Al @2 120 dB (AF *F(S THAK OF | &8 &% Bl
A =ITHQ SIge! +T0ed 113 dB, SoUd S #{I17 | :

T: (F)4Hz; (¥) o0 H{T

Nfafes Tuizad 5.0 | fo=fS et TTwz 29w 7H7 oty 1% 450 Hz @19t =it IR
G AR RGB! T (TR | TR TEAFR AMH F=ITHE N @14 (R | TOH Jeni<ifbeas
AT oA FfBA A ~if¥re w2 S orare g3 T [ R 7 1 9w ey 7t av2
e} ~ifire T elf s 6% RE 9fE < | (s et 7re 978 = St 107 W m2] |

() ST TR TS I8 *HA QIS (*Troet (BRI @3 fAefw 311

(}) THATIT SAPTR F© OF IR Tirg fefn s faa nfafes Regseem sty
(ST VOIS (AN | [3. @1 J05¢]

1 QI
) St e, B = 10 log + dB ;
= P T, W Ogel, 1= 107 W m-2
107 et SFet, 7, = 1012 W m2
=10 longB e
=q
=50 dB UL T, =
(}) S @i, QAT AR TR, f; = 450 Hz
HL=f£N ST AT AT, £, = ?
AT, fr > fi OF RIS FAT, f3 = ?
s fr=fi +N; =450 Hz + 6 Hz ST 8 T EAIFIR NGB B T, Ny = 6 571
= 456 Hz =6 Hz
AR SPITS, OF '8 SN Il T IFAPIR NI {6 o124,
B=fiztNy=f, =N, N,=3s1=3Hz

=450 Hz + 3 Hz =456 Hz + 3 Hz
.. f3=450Hz + 3 Hz =456 Hz - 3 Hz
= 453 Hz

®: () 50dB ; (R) TR

Mfafss Tarzgd 5.0 | THEH orwa Bfore T-20 RrgFiter Ao 9w o s
oifee | o B 1w Siget 1 x 10-6 W m2, 517 519 Srawmia 13w e @om aitie 51y
T AR SIS (710 85 dB | G N Bfe7 AT Afen et w2 Sigret eree= 78 dB |

(@) T SFet cTen T A & ?
() TRt @O B AP ARRre SISt ceres wyEed 3 At o fafewecy R
37| 1. @ dY; 7. @ Y]
I QT -
3) B; = 10 log + dB ;
® b1 ¢ T, o7 w1 aefis Sigel, 1=1 x 106 W m2
_ 1x10-6 . e S$iget, I, = 1012 W m2
=10 log —g-1z— dB B4 *icm refie Siget e, B, =2
= 60 dB (@R Ol e, B, = 85 dB
AB=PB;-P; =78dB-60dB =18 dB | {5 yure Sget Tree, B; =78 dB
(4) By=10log 2dB ofes St e 3%, AB =3 - B =7
<, 85 dB = 10 log 22 dB NV il A (=




v8o dRSN-2e og

?ﬂ,logf =8.5 FOIER o S q, [, = ?
v] = (1083 B *torm vos e, [; = ?
L = (10851,
= (1085 x (102 Wm2)=32x 104 W TN
TR,

By =10 log 5 dB
A, 78 dB = 10 log ? dB

a, log§ =78 4, ——(10)7-8

A, Iy = (10)78 x (1&12 W m2) =63 x 105 W m2
SR @G S el, I=5L +1,=32x104Wm2+6.3 x 105 W m2
=3.8x 104 W m2
Bemar e Sge! e, f = 101og11d13 = 10 logg—%:}—g—dB = 86 dB

ARG 50 dB (AT 60 dB *8 SISl (FTOTTR * NI Sy (WO FRvs | g Seomaraa
HAfAfeTS *TH SIF©! *Teee 86 dB, TOAR « *F TFFHA (A |
T: (3) 18 dB & cow fowm; (W) wrawa 7d |

Mfafes Trrgae 5.99 1
Y (m)
TN )
5

(¥) R e 3aifoa et w39 :
(?) Q Rgre RS ¢ AfF7 gaaryee nfafes Rotes w3 [F. QL. 05y
(F) o &, QT
y =asin ot @4, a=0.16m

=“Si“(2Tn)’ A, T=5x2=10s

m Ty, t=2s
=0.16cm X sin ({5¢) X2s TSy =
i 108 i, y=

=0.152 m :

(%) = &, @,
firs o, E, = - AN (AF Q a7, y=0.08 m

< 2 d w7 R, a=0.16 m

a3t 0 fre Afeife, Ek=§ma)2(a2—-y2) S (A% (@, ©=0.2 T rad 57!
1 w2 SIAGTS FAASA = m

.'.%‘Q =1 2m y — 2y2 ) g r)

K imwz(az—yz) == &




furg - L8

(0.08 m)? _64x103 1
~(0.16m)Z=(0.08m)” = 0.0192 =3 -
" Ey=3E,

wm*ﬁﬁmﬁwmcwa@amwm Q fere afenifes, e 3 ot |
©: (%) 0.152m; (ﬂ)QmM,%ﬁmmam
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g @ a3 [®: 5760 m s-!]




o1

So |

R

29 |

S8 1

S|

SV |

391

b |

o8|

0 |

W

2

RV |

ACLEid \CCTeq
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. @ 2004]
320 Hz T84 35 el 20 qroiet @ Afirs $eog S0 Sasoncdsa A9 4 m | Ire
WTHA @ 345 m s A ARTS Www @ O 2 [B: 1625 m s7!] [F. @I, 00V]
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B AT (@ T 200 AW FET @ G T @6 7 B X oI AT 140 m TR
SISy T | TR FF 500 Hz 20 RO HHT (@ 9 [8: 350 m s~!]
[B1, @ 009; T, @, 0050]
@A 9T MuE Moo P8 Fw wqeE I 512 Hz | oqerd o[ A9 o fem fom 1g
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[®: 53 dB]
@I RRFT ¥ OIFe! 107 W m2. 03 Sige! foaect 20 T97 ©le] (e T A 7
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AT ¥R g et SR 100 @9 E @ ¥R SFoR @10 F6 (G 2 [8: 20 dB]
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GRS 252 Hz T, SR 3% O ? [®:.247 Hz 91, 257 Hz]



LYY

28 |

RC |

WY |

9|

R |

W |

Vo |

Y |

OR |

0 |

08 |

¢ |

Y |

midRee-ge @
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45 FPIEI A 6 B Gt I 20 @S Gars 4% &S Seom 70 | g A-co AIREDT G At
45 47 N A | B-a3 FF 256 Hz T, AR TR TS 2 [8: 260 Hz] [[1. @ 00v]
A 8 B f6 TREIRIE @A AW S Gt 5B 7 el T 1 A-97 O e {5 0w A |
B-93 F11% 430 Hz 2031 A-93 3115 fNfq 399 | [®: 425 Hz)
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[01. ¢31.300b]
A TSI FA1% 288 Hz | A €32 B FHEIFE0S «9e L e effe eieacs 415 & o
M| A-@ PR 0T A @32 B-(3 74 @R L I @fs onars 5% & o ww ) B
IR T ey v [8: 284 Hz]
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() ©aB X1y feel—Sige! cemee facftas T el 99 |
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SRR ST T S0 FANED T ] [F. @ 2054
y = 0.5 sin 27 (50 ¢ — 0.75 x) <35 SN Saroa T |
(F) B0 6 C1, TS YAG TS FH 7
(}) I G 9 G T o1 i 2 SR $om wivfos @ o 78 ot Fwel 7 2
MNAfes RTaaee M Tonre wie |
[8: () 400 m; (¥) =& o7 ZW@ y = A sin (100 7t 1), ,
@I A 1 SRR {81, A = cos (1.5 T x)] [, @ R054]
«fi ARG g ¢ AT foS o1 A, B @ C-a 7A@ 200, 225 @ 250 N 791 3w
TIFBIR 1 RCeTl | A SRfBTR *1wtifire 3% 100 Hz FI1%a 9 Seeiy e | 76 303 O Gt
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A 8 B O N4re] RGN, N; = 6571 A @ C S0 TS| &7, N, = 11 5! @32 B @
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OR A6 COIER VRS KRG I AR NG A8 B B8 C O WIS &G oot T 1]
[5. Q. 2054]
16 m A BRI ©Itd WG I 32 F0S S I St w1 Zee 9 el A i
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(F) T O (@ 5 ow R 1 3 I ey 39
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[efSg er (4 GI5) 05
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[8: 475 m] [§G Yoob—200%]

€1 P8 Qg6 Mea *wa @ W@ 300 m s~! @2 350 m s~ | Mg q6Te N wwwn @7

AL 0.1m T TR 50 I 19 Q T T 7 A0 ¢ [®: 35m]

- [MRafR 20se—30y)

@© | TS 664Hz¢wmmﬁmﬁr%mm|$ﬁm1ooﬁmmqiwwwwﬁma

A 2 AT 9 @ 332 m s | [®: 50 m] [c5RA IIER 205¢-3050]
¢8 | @30 ©fbe TG (2R 8 a3fs GRSt Sige! res TNT® 93 dB «42'85 dB | GO
AfHfeTS =R SIge! (oTH F© 2 [®: 93.66 dB] [FWE w0v—009]

@@ | CPRA T SFOR (ETre eltafiitars fawct 2«1l Sget 3w #(8: 100 7] [ 205¢-305Y]
@Y | G0 T Terd S Fiafa [@hia 1 500 @@ 1000 I B e | @7 0 w0l

TS ST (0 T i A 2 [€: 3 dB] [rag 2. & R, 205¢-2050]
¢4 1 %D 7 rad Wt N4 Tt S o % fres iR 7w | 4wt ufod evereta e y,, 2
R A welod ReR 7 2 [®: V2 ] [9@5 2058-305¢]

@b | A S 0 (391 B [ ¥ (@O0 5 @ | Mg qf5ee G2 seemeda N4 400 cm | B
T <[99 380 m 5! QT =0 TR FE e 391 [B: 380 Hz) (YT dvdd-000]
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