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*% (Sound)

B o7 Rar= {fe @ etz e o9 |
[8¢ ifRe], [2v f&f]: v Rffiaet ¥ w2 (At o @GR |

GF TS A% LT

TRCHCH QR =T 5 (o™ (AT coow RfSias):

. [ARCs *RmEd ¢ (©FEs @R Yo IR, AfSR ¢ I, THAR AR 8 A, NICHIFE, ATCTCFHFR @ (B
@FEF 8 A7, W =19 &AfFT © I |

. Tefes *H1 (@91 8 NG AR b 9, TSR 8 I, T *CHEF O35 8 *[AG 2 I IA |

A UL SRR A TS T3

1. ¥ OF LFCAR e1HF AM@F 075 | *[+) ML *[7 5T I, S @RI FACHC To© HTe (SI00RT 2.5, 2.8) |

2. SFHCRE], FIT I SIHCTCH T=F v = fA (IAYCORA 2.9) |

3. 0° CTAPEIG IS *THA @9 AW vor FHR/CIES, TR &fS so CTAPRIET Ol &N 0.b RER/CIES TS
(SIJCo=T 2.8) |

4. TR HRTOI A 20 (ATF 20,000 Y& (TN 2.¢) |

5. *[AITENS AT 0.5 OIS, ©i2 SRR T efeTers TS 0.4 [NHR R AFCS = | FCOR TSIl h = vt/2
(TTPT .b) |

6. TFAIR ASII T FICR AT *[™ 5| SIF TG (AT GBI R (S00RT £.59) |

7. &fS GRS RCBA A 2 FCEFT AL AT (0T 2.52) |

8. ¥ Il MMl T (SHACE | NI GeTFR T ¢o T AT 8o (THTIE TS (TR 2,58, 2.56) |

9. NELHFICHFIT “[FA(F OGS INANT, A FCTFHFI STELF *[CH INET (O 2.5) |

@ aeEl wiw Frare: z@=:
FICA 504 (6@ 2.9), BRCR Ao 2R[Ea (Ba 2.8), afswics Fvr Siael (ba 2.¢) = ToER ek (ba
20) |

¢ 0¥ ) 8 FrOIF CofH TR . 250 *(ATEF TACHR I

. 22 TG OFF 8 TS o o 2O TR &SR

o 2 STHTY), FAIF 8 SIHCIA N SR RE

. 2.8 %[(H @4l . 250 AT

. 2.¢ HRTSR A . 298 ¥ ST 8 (THIE

. 2 YIS * 8 S o (0B o 25C Y

. 2.9 @19 T wiNE Frei wive o L5 TSI, FATTFHFR € (67 [@FGHR

. b SR . SR caeE: {foem, e, e S, TRy e,
. 25 M CAITEET @ SRRCT SIEIRA AR QR

2.5 *7 (Sound) ¥ 8 FISII AT kK

foI5ICaa O (BT (0T et sl *[=r wf|, Iia Sihget e SiFb! (5091 ¥F0E2 *[ (AN A | @F ST *CHI (R
TR F | NFIACHCZ, A2 I (ST IS I F9F (Larynx) | FIEL (SO Y6 #ATSeT| #1ifl A, TR i
Faeg (Vocal cord) | THFH (ACF S| IS IS Y16 PIC7, SR (78 FCAR T2 A1 | 0o A |

@I T FICET O SRR ISPIe FI7CS ATF | 923 F= S35 (A SRS 2B 20T, AT AN FIT
CATRICET =1 *1=7 @i |




*% (Sound): IFF F™C O (A *([& 757 WBICA NGEAA (@0 WA BT 3R FICA CATCR CHIIIR S pfo
ST, ©ICE *1% 0 |

ifEF ©2% (Mechanical wave): (T ©I5F HeIC® F1o+, ©el | T LT TN F= SIS, ©ICE AFS ©oast
T |

T GF TFF % | SAVUCE S @ (T T 20eTl STebmF o5 (Electromagnetic wave), 12 Qi
BEACS CHICH| L &iCsl A |

=¥ A4 (A [8¢ Al ]:

. ¥ I OF TINEN (ACF ACEF SN *1fer 0 e i, 8 e FE A (7 7 | 7% *[[&F A=
I, I[N

. T FONNRLTE ST ST (ATIE ACH-CREA FIC, FONRTE *[CHF 7T AN Af9g T A1 |

. %[ HEICS FO+, OFE A A L FAICH | SIR ¥+ ML *THA 9 <[+ [0 f&1feA] |

. BIt7 N (72, IR G 2IioAif* HifSras @8 Fae Il wFrs 2 [sv fafe] |

. 32 FC Biew e Resre woeere 3R] (3t o =/ I Gl TR [, FRe 5w =i 7ffRS| MR
MG *1¥ 0T (ST TS| A (3 |

. SICETR SCol *ae ifowe, efewgel 8 oiae 23 | = afowecas afowi« toft 23 (Semam a.b) |

2.2 OIG &% (Transverse Wave) 8 #f%3& &% (Longitudinal Wave)

A oot gOCel (58 HRMCE 20 21T | 58 7FCRA AifHTe @I 2ol SPcs AFceT 2l T, 2Tl o A
T MG AR I, @F2 TN @Y SAF-CE S FCR | @ T GO 70 A @l 7, @uany wy F=° |

©3% (Wave): TR FNSTAR 2T NEF FI0H (T T @F T4l (A0F HES SiRans afees 07, sics
CEER(GE

FNTE| (B M FICA, O (MY SIS 42 OICHl Gl T 23: TG O3 A KD 0 |

G &% (Transverse wave): (I SACH NLTNF FNSTE| ©F5 beTid HFa A aiFeicd, WA 82[-es Hies,
Ot ©IG &5t I |

. G SACHA B WHF SN (Crest) SR W Se*(F ©7%7(1% (Trough) ICT |
. TWZR: 7N (08, Bl SItA T2, SCE| | S| =) SECHEF AT S5 |

—> wWeR i

TR T
R A
(F) =G o=t
Eaiet] R IR
ERea] EReain]
———————>|
+—> A _—
TR T AR
(%) 1% oo

5a 2.5 WG o35 @ FHF o5

&if¥F 7% (Longitudinal wave): (3 S5 AT FINSTE| ©I% oMl UF IR ACH-CNRCA FICA, SIH
FAE | ST O 0 |
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. AHF o0 FeNeTE (FiAe FIRFI®R @07 AWCFHA (Compression) COR I, R (Fle MGI AF P
&P (Rarefaction) ¢ T |

. TTiERe: IS *, PRI @3 AT «ig et cofd 2ew v |
. S 8 SACER (TR T =13t #ART % RO 5T, ©IR ¥R 4T LA Sensy O |

2.9 ST (Wavelength), F=11% (Frequency) @ S5 (Wave Velocity) k%

GFb| SFHF BACS (A AWM THACS 23 GIi6 FO6| WY, FO6| T© ICA WA F© T© @foey w1 2w’
SaEone], ot F=IF W OB S5 | AT S WS Fi6 i el w1, “rfatet =id i |

. 1% (Frequency, f): TN I IF EIICS TOBTE| 7 T (W, TI-3 TN | FNCF @R 4FF
& (Hz) |

. *RfiEie (Time period, T): @3B 715 T (¥ FACS F(IF (T FAT AN, -2 RATFI | 2 TFIE F=I10FA
Tebl, wefie T = 1/f |

. RS (Amplitude): Z SRZIN (AT T/ AICHEH @ TH| WA AR T, (12 192 [ |

. ST (Wavelength, A): @B 51 F=°[Ca AR 7% Twb! 212 GfACT T, ©I-3 SAoHens | AZS FAM,
“frntfif* wfb SN A 7o ACIFIHCER VAR 192 S5 |

. &% (Wave velocity, v): ©3% @3 CTCHCS o6l 712 Qi T, ©I-2 975639 |

B T @R 27, */ ©© (SR T | T F1F T© @ 2, *[F O 59| G (TH0=T 2.) |

SATHCIN, T 8 SARHCTCHA 7 [ob ]

@B 7Iof T AN (T) ©I5% @F ST (A) 212 QT | OIZCA @F (ICS S5 Qraitd A/T #1el, A @52
SR | (q2g 1/T =f, ©i%

v =1\

QLT v = SR (m s71), f = F°9F (Hz), A = SIHME (m) | O S, 92 T *[37 1 (@91 Wte A, of
FNT ICCA ST FCN TN |
feifer ey stew atgE:

. Y *[CHA FATER G ¢ : b F(E SR STACTTII TS T b 2 € |

. *F ST (AT 2NCS THEA FNF IR 1, Iy (9] N SFoHer] |

. (IS ST AT (@Al (3 x 108 m s~1) BT | B woo FBIA SIHMTHA (IO A F=1F £ = (3 x 108) / 300
=106 Hz, SI<ie 5 (NG | GFTSIR Seo BT ([N SAG F™NT & (NS |

2.8 *[C3AA (391 (Speed of Sound) »*

TR AT AFH R TAFICEAR FES IZO A VTLT I (V9 OIS | LG 57 W 96+ (O T @2 ACH |
R 2 I ST @I 7T A SN (BICY AR I, G *3r (72 212 1S (ndt =i &ed |

*ITHA (3% (Speed of sound): *IF7 TI% OF (ICT TOb| GG SOGEN B, OIF *[(H (@ JCT |
ffon e = @
g T3 9 (@) ISR QI
WE O (0° GIETRRIN) o fiGR/clee S @
it s8¢0 RIbR/CTFS 2 AT 8 @
TRl ev9o RER/CIFS NG

A (@9 (TR R evr Sa 3

. YT FFS: T T8 Y ¢ FoTIoF, O FNSTHA T© T© I ATF FFE IR (I1z Ts 7 | o
AR (9 TR QAR IR I TS 0ol IR MG [2¢ € v TAH] | A “034 (@91 T FN ITAN

T -



YA [wo @ 8 f&ifet] |

. SINIEl: ST TS 9 T, *[H T TS HGE | AT $° GTAPRI Sierial IS AT *THA @A A 0.b [iGE/
CTFS TS | ©I Ao (5T ANTH *I7 T B |

. SISl T I WE SR (BT T, O (ST ISIER TG I | @ FIACY NFS| AT *THA @9 TS,
B2 IHFIT *[ A TS BT AR LA *17 QM =98 ool i |

. BI7l: S7EEl B3 AFCE AR BI91 ATCES *[CHA (9 Inetiq 1 |

Trizaer: IYCRA @ GIFTS ¢80 Fb @A FATH eFITew I, WA SfH (RITIF © CLFS 2F IILIN THITSR

*H CNTA | *THAA ([ CTLITS SH00 Fb A THIAG 53¢ Fb 4G [ f&rfe] | 47 w=g d 76 | wfe= =1iear d/1540

GG, A *[(HA FACS el d/1100 GFS | ©IFC&E d/1540 + d/1100 = 3, T (AF d =1925 ft |

PN R 12 [28 Fife]
Q@ R *CH (B @1 (& BT, OICF FATAS [ 7661 | RATF @91 #0371 @R G F© @6, ©f (QRATS
IF AP 2K B9 2 |

| T 7G| (Mach number): (FIC IV (@9 AN 82 NLCH *[CHI (@R SPISCE P AL I |

. B AR 5-93 @M ZCA @[T AIF (Supersonic), SIF ¢-A3 @& 20 21274 (Hypersonic) 6T |
. A R AR A BioNl (0T *IF 2% (Shock wave) o T | @2 ©3% Wifoce {6 * ROTR
CNiTl T, TCSF A 9 (Sonic boom) I |

. [T (5L T© ba1l RIS Joieiias R 3ce, wiw R[Rb-waif s+ e @RI o R |

FIFEW B2 e B3E 7] (ACF MG (N1 2178 e @t © e ster e @R oial I Igars F©
IR v 2R |

2.¢ ®SA A (Audible Range): *[t3eR (Infrasonic) @ *[31&3 (Ultrasonic) 3% kk
SIS FR FCA =% S N2 | | Y7 A I Y T H19M TER *[ S FIeal 431 2108 A1 |

| 7S ™ (Audible range): FICER (T K CLR *I77 A SCS A1, OICF AT HA| 04 |

TR AT T & 20 Y& (ACF 20,000 T [¢o #HS] | T3 ATCH @210 TGB! A Aeq T A |

T A0S >
*Ced <G *=1 RISAE
oI5 (T ¢=MiT) g%
Qo?{ﬂ‘;? b\o,ooo"{fé?
ﬂ%7 %&[7 W’ W’fﬁ,
CIECa| G TCATANRE

BT 2.2 F1F S *C37e, &) 8 *(H G S5
|WW(Infrasonicwave): 20 ZTEA TN FNCFA *[F SIS *[(H0 ©OF5% (A |

. N @2 *[ @S A =, [FE 2 ¢ Sl @3 AR 37 1033 75K A (@aIeiel FR |
. e o, SiicaRieiEa wsgese, I RewRe |

| *[371&x ©7% (Ultrasonic wave): 20,000 ZITEA @ FIITFT *[ ST (F *(HAGF ©F% (A |

. S *TATGR S VFCS A1 7, FE AT, FF @ TATP @S A |
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. TSR HRTSR SR T 3,00,000 Y |
. (PG FEANCTR F FICS AT *CATG SF% (O I T | I JIZ T[0T 2.50-¢ ST |

IR ST v ST HAI 2w ) 2ol [88 o]

TN SACAR STH A &R 8oo (ATF Q00 TICAINGIA | *[THA SIHTY oo TICAINGIA 2Ce IS O IR
2ol £ = v/A =340/ (5 x 1077) = 6.8 x 108 Hz | @t #ireia TRANT &N 08 TS @6 | 9 TH FEF “[
AOITT YA Tow (+I1fFe 20T g a2 AR T | ©R G *[7 AR (FT WACS (21l 1, Wi e[| S Fieg
& et STC 20l |

2% JAJS *7 (Musical Sound) @ ©F {& ¢

Y& *F (Musical sound): TrR RS € *[RTEFERRE F=0 (@ *FfowyF 7 o[ 2T, SIF TS *IA
0 |

Feiza (Noise): B fafre =7 (@ Rafera *= tofd 2, Ot (Fieizs e |

TS *IwA fom ey

. A A =Sl (Loudness): *[FF Fo6| (SIRATE, © @RIT &R | &ie) Tore [RSiwa e’ Fi$7 33,
FCER SR A

. SrFel (Pitch): 7 961 5T A (B, O @RI SFFel | SrFel F™TEFR €27 NS I3, ©iR (=B SIHTIR
I OrFel AR | 7FEa G TRl @ Freg FIEEE FIE @, ©iR Ot S9 5O G |

. oif® Al @ (Quality): 92 ARET @ SFFSR Fio *FACF AT FCI G SIS | 367 JCIA 7 FoRTE SR
(Overtone) = witg, o @77 wifs S 6 |

Tuize: T @A Srrel @R [FE aiRen I, W Pz o6 aiken @ e Strel 391 @@l e R

@32 (AR SIS AT, SI2 (5IY IF FES FoeF Setvl (o=l T |

519l ©Ita@ ¥=11% (Frequency of a Stretched String), T KGR 3@ T *(f¥{oe:

. W) SITAR O ITTE T=AIT FCH, I 07 Taeel 2 I=ii% wiedls = [vo fafe] |

. BIF: ©ItA B ATTH F=I1F T, ©I I3 501 2T |

. TR (WI5] A ©IF) OIFE FF I, ©i2 O3 ©iF (61 I3 (73 |

2.9 ]9 &fFA (Hearing Process): SH3A ISR @2 khk*

B AR X T | 510 AR FINCEF [ Sital Sior T T IReFf (Outer ear), NGF (Middle ear) @
@34 (Inner ear) |

JL JL
BEG e Irgseel

=7 ¢



. IRF: FIAA IREF W Foq (Pinna) *[1 AQR I, W F4F2A (Auditory canal) FICIR =ifer g ©
(TSR 7T | FIFIA (T AR ACF F4#(62 (Tympanic membrane) T @6 7eT| 71t |

. TGF: IR A R o9 @5 wf® A, qerm Fiw wifsms (Malleus), 39FH (Incus) € GoH
(Stapes) | ©if% f6a6 F=CF (ST FCI TSLFCEA (0= (F | GO MFICHCZA AT (=G = |

. @I TR *FA (ATET ACO| AT, TACE ©F @6 WH A, I TN FFer (Cochlea) |
TR (SO TH ETN-(FE IS Y ACICS UCEH MF | FFEAR A0 SR Fo1 wegeiFia Fife
(Semicircular canals), TR CNRE FITS W, (M2 SIRAN] T IS FCH |

SRR 4171 [¢o, 85 8 v fAfS]:

7 O . fom =iz FHEANR (B, R Y S
Ieqe [P e > T » TwN-EFE P s [ -
FIFRR CSTRICET IR HIY RS I @ e
| J L J L J L J
el pEis Eierol Ny ¢ WwE

5 2.8: 2RCR HIToR 2REDA

1. TSRO I O *[71 ©R% IO (007 Mt T (R, OR7R F6F2R ex 5w Fo15rz =i 3¢ |
2. F(7(5% *[A SACHA A FICF HI9ICS A |

3. @2 I W, 2F0 € CHiHeR (ood e wie (Eriaite 20 WS e T |

4. IR SACET (BB 8T, WA (A2 (GO (FN-(FRSTE| SCHIeTS 20 N TAF© COfd FCA |

5. ¥R Y (Auditory nerve) FCFob ABCH T A, SF AEBF ©f */1 RO & G |

*rRityoied SiAGFIel (Persistence of hearing): (FITHl *RF (TR “A S (@1 &AM 0.5 CLFS ABCF (ACF TN
[sb f&ifet] | @3 TGP *Rrieien Biftgwist I |

©12 0.5 CTICTA MY TS (FIC *=1 ata YHeE wetwl o=l T 71l | &fSR®E IR 16 Qi= (AF2 S
(STICoRT 2.b) |

2.t ATSR (Echo) * % *

RITTI AN 3 G IS AACAR AN M (@id ©F e e 7 Wiea TiF6iz S f7rea =iieT | /e
o @2 TR eforf |

&fSRM (Echo): (FITH ST *¥ YTAR CTHIE, ARG I FCAR S | (A S SR IR a1 e &1
AR (A RIS Il T, Ot &AfSR e [wo f&fie] |

Tefie efeTlae =2 afow, =i afSwa Fiaq = afsTa= |

SR N *1$ [wo AR ]:

. *CS R (e el IT AiE *E @F b AfeT e AFCe 21 |

. SO BAGFE 0.5 OIS (TRT 2.9), ©i2 6 *H HAF ATSHT & TS 0.5 CICSA AL
AFCO 2({ |

. @3 0.5 CTICS *MF AfeTers *15f@ g S frace 27 | At @9 vos NHR/CTES 2@ @6 712 veo.8
17, ©i2 B @ aAfSFeraa Pos 179 HL.Y oI | *TH7 @91 vvo WBIF/CITFS LFCE @2 779 dvu.¢ [MoF|

. ofSTleTe * AT (SRNTE 20 T(F, WLl 2ATSTe1F *[ I (<M1 FAR |

ferfera &=y e AiE:

. YR TE I I ATSR Il T =, IR (T S 0.8 RBICER SCAF FICR AT | T ATOT0T® *[7F 0.9
CTFCTA o2 Rt a0 o1 *THK A BIesl T |

. IGUTSA 7 TS T TRLT *[H HTE, FIAT 42 *A (9 € ARG ((F I AT T |

{7 Y



TSR AT FCR TS| el [ob 8 wo ]

1. FC2R 0L WIfSCH (it 2rowifel MR e AT IB71e bie] FaCo 2(A |

2. Nifea O (AT aAfSwiore 20 afSRi 7t «tet Bo1eais I FA0e 20 | 4 3TN 9 t CFS |

3. @3 ANCH *[/1 FCOR TOIoIA el 712 7if% (v, ©i2 2h = vt |

4. SAR FCOF SIS h = vt/2, (LT v ZCE| IASITH *[THA (9] | FCIFAR GO 951G T et w1 wiae et 230 |

Froeifd (Be)
A
=7 e T,

h fewRf 8o rm
GG 712l = 2h = vt
srSwe| h = vt/2

B S v
o1t

oa 2.¢: afoR~R AR FCvR TSl el

TuiRdel: I 0L Frowifel (MR 0.¢ OIS 2/ AfSRM M1 ¢ofeT | *CHF @9 w80 o/ CIFS 2o IR

TSiqel h=vt/2=340x0.5/2=85m |

efSwf 372 [oo k]

. T SR AR TS T 27 | afSRriam @ e Swm sreiweis Wil 2= [v8 ] | wiRites ol (e
e SI% AT e (ACF AfSRN GFAR T M ICEF N FICARGIF (Fathometer) [ 2o f&if] |

. G (SONAR: Sound Navigation and Ranging) (& 432 NIfeCe TGRS, ZtE @ M= AT Y& &3
4=

. TFAR GRCA (Seismic survey) Tf6a (sor@ *r= e Frsw (At @@l afvw ¢y (o9, o7 ¢ 4w
c3ren =W [0 IR | IENHT! I @SItIR PHACEE (TS |

. SRGPACAATRFCS *RCTR (TOF WA =R (OeTl T, W AT ATSR @ AFHFIR AL 5T (THORA 2.50) |
2.5 *THA (NI (Absorption) € S (Reverberation)

*[THA T (Absorption of sound): (Tl 7B 2ICT *Fifex Fg e e 7fFos 2 2R e
[T (AT 0 |

. TN ¢ feuge e (o, FIb, FF) *=7 @R IR IR, WF E € P 7P (e, Fi6, FA&F6) Q¥
afswiere I |

. @IS TR WifE TIEA G *= W AN, FiA AR @ HR N I D [0 @] | SfS ==
TR *[ 8 (AT *[™ BT (T |

SR (Reverberation): I X% U2 T (AT TSTR 7S (WHIe, BV A (NG (ATF AR AfSTe10a
FIRACE *3 FFHel (I A | *A A @2 BIAGE S I |

. SFO (A 20 e F R TSR SC9R 21031 I AT 710, ©f2 FU T I | ©i REerecd */™-
CIEF @S, FITB W SR 21t U Sregaem FC 27 |
. NHFH Rl St ARIZACE Bi7ie) *RT<eeitad (Architectural acoustics) & I&1| 2 |

W - q



2.50 *[tHEQ S (Ultrasonic Wave) J21F Kk

“(HTG O (OO 2.¢) AT WACS 712 | | {58 @7 S5 37 (=5, O (= (26 I8 (AFe aft el
efewiere 23 | 2 @R T2 BfFe (At F o=fE [ @3 327 |

*3Ted ©AE I [8¢ Ffe]:

. e SFHCERTe =R (CoEa O (AT AT *=ied v M *if 2R (ot =7, widlie «ft
(2B SHLACHR * e =R (Oieti 7@ [v¢ 2] | aTe FAYFTS § (AF So (WNYE F=F IR I3 ]
[8a faifat] | S fir, Tpe, Praafer @ fFefa /@A «a I9za s_Ree @i

. e sfeia “=res o= it e ¢ Preafem s otel 231, Wi #itea #lieRs (ol T |

. CTITE: FCHE TSIo], STATETRIE i TR T SRE Siell A (SI0o=m 2.b) |

. g1 4193 #(ite (oot 7 Fivet cdier T, iR 9% @ PR F@ “IRER T4 I |

. GRIGAM: T4 @ 27 Frowa JFCORE R®ST 41 TN |

TS 2126&1: FICENE*H (Echolocation):
. T I (B FICS SACH 1, 0 IS EeTeIF ST |

. AT TTTS TTTS *THIEA SR RITY, SN AN Al (T a =il efSRkfA @i I 179 8 S+ IR
G [2a f&ifet] |

. SR B 9SIT TFE @RIF FHETF 2N 6T |

. TEFS FAILTAT GI2OIF 2FT0F JIZI IR |

2.5 BHEIR &S (Doppler Effect) %k %

SO TSR AFCE (A T4 T, 23076 AT @foeg Al (G *[7 @1 581 (NI | SRR (G Go*
(20T BCE ST AN AF2 230 NG| (i, IWe T3 STE T Iwentd =1 |

TR @oi] (Doppler effect): *THA BT A (ASIF WY AT SIS AFCE (ASIF FICR *CHA F=01F
SrFel SITSITT ITCE T, @3 THAICE B2ETR 2SR A TER féFal ITeT [8v, Wb € wq ffis] |

. P RN fEHoRE ToeTa sh8s A @B erel] I FE |
. SR A FAF IV |, IR (TSI FICR CARICH F1F |
. ITEAPTR AR LA SACH2 G2 &SI (Wl A |

B
—>
TR aifex i
O O
cxrel 4 el F
CEEASECH CEiACH
e 1 5l

5@ 2.b: eI BLCHA AN S5 q, (%0 [7eT
T &SI (T qCo?
. B TBR AFCET SRR TE| HIRAMCE TN TH0R RO, ©i2 (1o ST FA1F2 G |

. BT (el e @rantet afSh Tod oa% FMTIRDA (Bl FIR (ATF RICT | FCA AN (F SIHLTE T 3
A, TSI BN, N &S CILFCS @ o5 FICH =T | iR =77 561 =M= |

@A b



. B A AR (A CFRCAR MCS SASTE| RO T, OV TS SAF F(1F 6 | ©I2 *[37 GNi5] CoTI=1 |

QS STl SR 5T TS CFOR BRETCET *CH AL 7 ¢ [55 FRRe)

QR TR, Wefie @R 5Tl IR (G BrE TS TN SN TS T I FNT FCN, ©I2 2307 (NG

CATITIET | @ I 2PIBFCH WOl IR FITR AT Sgta i F=riE Sewaa o Q@ S = [v8 faf& ] |

TR SR IV TWiZA [8Y f&frs]:

. SICETT | SR SR TR0 FICR SR SR 501 SR 10 TSR T B Al |

. GBS AN W T© BCaT (5ITeT *[51 ZI1 5O (ACF (5| 20 T |

. VAR QIR ceTl (e a1et e A0 At IS @ifgs 719 (Red shift) Ita | @fb emtia 3 @ w=@ifey
emifie 2oz |

TR ASIIA AT [0t [ ]:

. G et AR A 5eTS oSS ([OIR O35 A1, WK R AP TSI FIF FO6| INCEACE O (A(F
QICEESQR (Al

. TR AEHIATSTS IEeRIE @9 8 1, Wi 90Sa Freg v e 2[5 341 23|
. TR SR IBA GHIB SR GICTR 9IS (Ieet TiRee Sifowie e |

2.5 FAF 31 /B (Beat) » %

JEF (Tuning fork) 2@ U ST @36 4o T@, Tl SI4re e [t I (10 A0S | FIRFIR I 10T 6
FTIEAIRF| GFCH AIGTICE *[ QFBI| AT 1, 2T (ST SR AT <M1 T |

3~ 3| /B (Beat): & AT FICF Fi6 *[A OI5% GIFACH HelCel *HF ©iFqe| (@ fafreeid @3 TS
T OFT FCH, ©ItF T35~ | {76 30 | SIq0iF @317 e =7 @ T3 T2 Nest «=fo [6 |

. V2 SR A @FACe eTcet RS (ior 200 *7 (SriRitetl 23, Wi @ oa A wwpioa st s1es et [
1 =20 *= =Fler 23 |

. afs OTRCS [RTba Ml 12 TR FIER A 7o, Wfie N = fi ~ f21 (@ 26b 8 2o ZCER 7o
*[EAIF| @FACE STt GTwes 8fb 6 =3 |

. TS AT $ofba @ RE 20a FI9 CILTE A IR GACS AR 1, OLF *[7H GFBIe T 27 |

A6 &l [8y @ w8 [AfRke]:

. S| FE o Sl IR TR 0 SISt *@iF aFAC A &S erFced {6 @ we
FT (IR FAA T

. AMICER A G JFCNAN Ji PG 37 &iel JCI 703 GleAics vl adiest A Ot B qweiea
=7, ol 7 {6 ~eatef fifecm 3w |

. <R e o0 =ie 391: 992 733 vT6 iRR «afce Reg e s swiibre «f = are e e =1 |
R IS e A0 T 1= Incet TR, Feel [ il i |

259 FJH¥ (Resonance) x*

&S T8 @FH fNorg F=911% (Natural frequency) TR | IBCF AFAIR IFIATH (0T WA G 9 FANFL IioCS
A |

R



. & 9 (Free vibration): I&(F 4FAF I (2T a1 1 Forg F9MF @ F91 (MF, O F T& I

¢ |
. 73 ¥ (Forced vibration): I3 (AF “HTFF I1 (T IVE T FCF FI9(C© Y FACE OGF
LG T 0 |

. S (Resonance): I (ACF (e RIRENF JCo FF TEA Hery FICF T 20 TE B T
Q@ RBIC FICoA, @2 THAICE AW I |

. AW @ RO LR 7= T4 |

. @ASe B TR AT AT AT TCEI INFCE (FICA COHTHR FHNEFR AN FH, TCEA ST @Y (72
CH*512 47l 7T |

. IWIIF F ATF, TR F 20 ICHA IS SIv - *CHA A1) TS |

. i Mt =are FACE A M@ G QR = 2, IR «fE SAitER ATt *= saemd [ @ =) oA
2(ITq A I BT (7, ©i2 *[= Biofl O |

Tter @71 TWea CTpTa et ottt W16 T a1 w4z [ iRke]

ofsfs TJrem TymE oiF o SEl @I Forg F0F A | Gl oita oita #fl (Fecet fqeee e @ i
IR RITENE QF 20T | @2 F%F Jeora Norg F=tEa I 20T 6 Seeim 906, Wi fJe 5 3
RWITH o0 Yo (S8 “TSTe ANt | ©i2 fqe 7117 287 35 Grywa =1l 7 Wierw ataieiceTeita $6ce o1 23 |

[einifacE| ez QFR T S K
ST Oite > FCEA »| -Terfes | P ok | CSTS 7T

o 2.9: OIta SIta With iSe ste 7 erzba

BIFEM B Sbod AITE ST JMTo IETS (g SITA I 16 FCA ST G SIA YCS FolS (STS TS |
Q7R (ACF2 [FO* GRRIRAITS CTg #IF 28T 37 21l 7 (iR s bie] 27 |

2.58 *[33 SiFe| (Intensity) 8 (SFTIeT (Decibel) %% *
Tt Sl S NECF oM, YIBIZ ¥, [FE FIC 871 AT BI9l @ 7 | *77 Fob| *[f&Iial, ol Mo[es g5 «igel
#ACal: SiFel WK SIFe| (F10eH |

Sigel (Intensity): * 5eTid “ICY TSI A GF J9MMBIF THANT (Tod Ww &fs GIeFes Tobl *~ife T17,
SICF *[(HA SId@| ICA | 9 9FF S6/I9MNo (Wm2) |

. B (T Fioice, wefie i @ 20, *wa Sidel wieas @ =)
. B (AT ISR AG R Z0E *0HR SiFel 51 St | @3 St TR T |
. TICEA F FRCECH T4, (T *F BHCS 71, SiF SiFe| So~12 @5/ A61R | 9t @il SiFw (To) 1 27 |

Sige| (71tee (Intensity level): (FITH| *THA ST 2 SITOR FS @€, SIF ANV SIS (TS ICEA
[89 8 3q fdf®] |

GRCFITR TeRTE AEAFSSIF AN (@A AN FPACE SIS (TS @FF A AR @ (B) | ({9 (1 @
GFF, O3 FICS 7 T SO OF Stal, (BRI (dB), I T4 T | *THA Oid®| TR 2Bfe @FF (SR |

B =10 log (I/1,) dB

QYT B = SiFge| @Cwet (dB), I = *t3d $id@l (W m~2), lo = 10"12 W m~2 | &3 (=, SIFe| So B9 IS (10oe
JITT So (SRR, FF Soo B JITGTA AT 20 (CHEEE | o (BHEA Nt Ngde| 77, Afb SNTHa CIi=ig @ wEa JAw |
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So (TRITIE *F IACe J| QRT? [2a ]

So (THEE *[(Hd SIgel W SIFoR S0 @d, T so-3 B/ | ©FA FiF I ETNICER =7 93

A, SR AL QT *[(H A 2[erie iR e 20o A1t |

feifera ooy Iew arg=:

. ReNeR Tt SiFel Yo (ShIE, FIRRT IR vo (THTIE WA ALAT ITAFFAIR Wo (SRR | *I1T
IfFTF *[ ACF AW ¢o (THIF, IV ATCF A0 (THIA A I FITF do (TP | & do0 (BRI
FIA T WF T |

. @FBII Yot CSRNTIF A OIF @1 *03 NiF IR T (qT© A [v2 f&aifer] |

. 2R T =R SiFel Mo T0E AN Afe8 B (Audiometer) [2v f&ife] |

2.5¢ *R7q39 (Noise Pollution) » xx

DI AW QFACH AT AIF| *IS *[6 T AN @GR Siotee] | 12 SfeRe *™ vy R 77, *€F9 € T
Fhos I |

*7%a9 (Noise pollution): SRifgs, wfeRe I Rafea =~ I AT € o7 AT <A I ATERT *6
FIE AR TR FICS I (7, O SIS *HATI ICEA [ 83, 98, 03 € 3 o] |

*AYICR I [ob Fifs]:

. AR T, KR I AGIF 2, S 2[R ST #3012 WHEF A4 T |
. TS|-ATH, G 2BIF S DT T *[(37 TAZF S FNCTHFIA AT 27 |

. ftermites #1i2fee, 35 otel wiw S i =7 =3

. FAFRAN, (FTAE, SIS, @9MTS, *5F WA >[I (AFS AR *[7 A |

NFIRITZ *IRACR TS [89, 89, Wb, 08, 0 8 3 &Re]:

. aRepfeE AT JCE FCN I, WK 4 (TR (07 F(152 (FC6 B IfEo] 208 7R |
. T TEHI7 I T (A0S T, T QUCAICER i T |

. ARy, ST, RERCE Gene S TEE 591 (vl (7 |

. AT @ FICST TCAICTIS! FCH, TCEA IHFASIS FCN I |

. Freg Tt e e 23, 91K 21eNRE eercae &g 90 |

R ATSTANLT T [89 @ ot [&fre]:

. e g Rivstie SRS e FA0s 2@ @3 TR Wi s 2 |

. WHITEE == ete 37 FACS 2R, R Fo7) AZCEHNER AT 21 ATV (ACF FATS 2 |
. FICTFRFIR IGITS SN SIS JILTSHEAS TS 203, WA WfifEs 733 ¢ @l e 27 |

. TS AP A= IR0 FHAICS 20, W TCH *ANCANLS JIZ] A0 A |

. AW 8 FIRALANR AN oI AT 7S (BN ¢ FATS TR, FIAC SMZAG =7 (<17 B¢ |

. Torfiereer e e sTsica STifsre F14Ts 261, WK AR 29 A2 F00 21 |

. ST @ FCER NHLTT SPICEoTo| ATITS T(A |

JECTHCH SIS >, *raael (fegen) RfEsie 2oe s

@I e (8]

TR = ¢o (SRIEs 8o (GFA
IR 9= €& CSRIe 8¢ (TPIIE
Ry @eiel Yo (BRI ¢o (RIS
Fifafens aetiel Qo (BRI Yo (BRI
g @zl ¢ CBRICIE qo0 (GRICIE

b SR



. QYT W= T (1T WB (AT A 5B, A IS TMCH AS 51 (ATF (ST Wb |

. FoeeE, Rretefedia 9l SRT-SIMeICed SCel TRSIE FO7EF 71 9e7iF| CAFel I, SF Gt 2, 263
@ eI i | wiiterd [fxsiens @i AfSHitaa BRATR Soo RBR 7@ G IFIF N1 @e115 47 20l |

. SAfe N WEF A ACTIRI ASITENS @Il ¢ B @ S AS S35 7 ISl AT 7, S *[« o
CCOCACER @1 20o A0 7l | K GBI O gt (e 27 1 |

. T RiEeTs Gifes ACETS | O SR 2{fei FHFS| ZCH [T ShelF &) THArZCeIe S| FACS G |

F0ER QARSI &) SRACAN) *Rrial Fo? [ ko]
Tl N GBI 20T, O [fzmiet sl fiema @@l 7w o (ohiee | Koy =gy g Foraml sl i
BETIR T (TOPCFA P0G *[F 0 ¢ (SPAER @ 28T 8iv® 713, Jte FRrecera Tl AR®R o=l T |

BAFEW B2 Tfe9T AR F50I61 (UNEP) 2032 AER ATSTIACH BIHFICE RO4A FACHCH (@1 *RAvaeed 123 I
T, (T =2 W@l 21he Pieafe sos Chite 711 | @2 siffws aeridle & vo Bt |

2.5 TZLEFICFH (Microphone), ACSF<1a (Loudspeaker) 8 (57 (FFGIT kk
YRR AT IR [@APFed *HACET A AR UG B! Fier: *[HACSF ©fore Iveitl, T SBLF DRI *I0H
CFRAICA | 22 FIEfB FI NI, TS AT |

LFICF (Microphone): TRCFICHFN @ @36 TF, T *Freif&tE Sfee&Ts Feea I [wo ] |
ACFF (Loudspeaker): FICTIAFIA Q3 @6 TG, T ©fEe ALFSCS *[TH AGA F(R 08 f#fe] |

TECFICTI: . R ATTRER:
( \;‘2 5 [P wmEme > E@Ff‘m »| scwew [ B geds > “W‘ﬂ e
el PR FITA o (I T g FICoA
| I | I
7 (AT ©f6e ©fGe (ACH *7F

BF 2.b: NICHITTFIN (ATF ATCTHFI 21FS #0371 21

. e Q@M (IR TGP NICFICF (Moving coil microphone), SR (TRIZE (T @ FHBETS FACSHIA
2CFIE (Condenser microphone) |

. DePYH NRCFICHFICT *HI BICA @FB el 21 FIeol, IR NN SHEF (Diaphragm) | SRISFITE A%
FNCA FE O QF 6 FRHA (0@ FCC |

. (OIEF CFCa FEA T OfGLTHES ACA¥ (Electromagnetic induction) @Rz (SR 27, WA @3 2R
G *[CHA BTV I S | (B (Fead RIS @[z ol @2 s Fyiiced 39 I |

. e (ot *=¥7 ot T3 IeTCe ACTHFIACER @RI [80 @ 20 ] | @F 9197 TP e NBCHFITHTR NCoi3,
WY TR ST 2 I *F WiFod #1f7l (Cone), W FIer TTEH! |

(591 (IR (Tape Recorder):

. (57 FFGIAA rol 2B Coff, SR @ ST ST SRS col (BT 7MITHA I/ I AT ACF [
GRS

. FICTCEA iz =3 &l ATF oS ¢ RO [0 f&if] |

. (FICEA M OISR (A(F [T (O T, F CHII I pRE Y (ACF N ©foe (o 2 |

. %R YT AT &AL TG FCALAF, T B wHierol @i SiiRe 6= (o @] |

BAFEW ©: b9 AICeT AFGHT S FCALEANTT AT (T FARTE @FFG I, Ol et @6 FHretea o, “Mary had a
little lamb” | @52 I FCP AT @FFE F| 8 RN T CIITH| *7 |
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*[(AQ &P (Nature), (3% (Speed) © *3¢ (Hearing)
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. QICGITE T *3F @9 A S3bo NOR/GUFS, T AT T 57 @9 | AT @2 @91 AT $%,000 RGE/
CTS |

. % BCS YN A, 8 -, AR 7% | wforae ™ 2w e gx aear i |

. %, JCA0, (ST6 AT S TR 04 STENF (@9 AICHCH @ |

. ST *THI (I9 B AT S200 FEeAGR, wlie &7 o TZe |

. 7fifre w1 facw = 2resifa e i s «iwl e o st et o= |

. TS THCIR FITRR Y IS AICF 0 SR €31 *¥ (S WRIF TG T, S ATS 102 =/ @ ool 0 |

. ST *CHR ([91 IFR *F OI7@AIR IR AT, Tfie v o VT | 912 00 CEAPRITT @91 faea 27 bise
CTEARTRIT, (@I 7 i@l 517 @ |

. *[CwTed ZeeT FICER R, =ik e 20l @R [y |
. O AR T THee fo @fRa @ “xiz-7 (Wifem, 2uti, GofHe), it 2, (T=iE @i @i |

AfSR (Echo), ©#&ia (Doppler), G (Beat) @ S+{i% (Resonance)

. *ICHA @91 0o FIBR/CITEFS T 24.¢ B TSR TR ATSRW Co1fl TR /0 GLFS 21 |

. (I A I @ Z0e1 JAT @F W2S (Octave) BT AN |

. Wi uft w5 Rerdte W (4t ae1 fSeeet 733 ©9% (Stationary wave) Cofd 2 | @S (@UITH Fell FACHCH Q@M
FICot S > [, SR (@I QAN FC91 1 ol fooepw [ 1 oAt it e Ry vag A/2 1

. TR SISITR *ICHA AR IR =, IR (ISR <111 F=11% | SrFel |

. CTITES e et wea qHevg, SR et A T FCg WP |

. N AR GFHET: TR “FICR QT 51, TG C51CE (51 | ATSRCS “o.5 GG, db.b RGE” |

cettae (Decibel), *%a<l (Noise Pollution) € *Rg
. e SiFel, Wefie o (BFIE, 20 Yo~ 12 @iB/E NG |
« e I *THel 7T @FF T (Phon) |

. A AAE FHET: (SRR “afs 7o w1 @9, wigie &fS vo (SR SIdel vo @9 JICT | WzF Wi FReR
“TGT I3, BCEH| FIST” |

QTG ~N14F
G O @ TS O (SILORM 2.2):

FeIG I AR M A0 eIt REEEAEEECIEE
RIREER S € OHH IO @ IR
ICEEe “ARrtoff 12 e 12 AR 72 ACF O TR
riggel IS (68, Bl ©iF, W=l eI *=7, PRI il
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R MACEE AR (5| SACE E 3

oS Tifgs oo SfGeTEET T35

4= IO AHF i

TG G =IO 5CeT i X[ECAS B

IS @91 oiw v o/ cles T 0 x So8 oI/ CIFS
TYICSW @9 FE @, I I T (AR, T T F
SRHCTY & 5.9 GIFBRGE (ot va G 21T 800 (ATF Q00 MITARGIA
IO O @ FCHIEH OI5F (TFCo=W 2.€):

FNE 20 TTEA FA 20,000 QTG @M

ICEE (e [ IY 33 (=I5

T @ IR SR, St GRS, G, T (e
ARSI, T 8 T (TR 2.b,y 2.5, 2.59):

R afswfy S L pCIL]

FRe OFAR AfSTeT I eAfswers F{ieEa et
“r$ fSTaF Yu.0 oI @M | I8 wIiem 9= 73 F1% A

e

T A *CHA AW AR | [0 W wew T @ *[FF A
T IR AN T ifet frerires “icacs e ol
TRCFICTFI 8 AT (SO 2.5):

= TELFICFA AT

e ToIes [ CACF OISR of%e (ACF *[

IS SIETHTES S O (T 2[ICRA S9[ Jel

RN SIH 2T TR TG *[F S 1l

RS AT NELFICHICR 1A FNTCTFHFIER S

e em @ Termm St

wy s [ o | fafer erafere «3 s am e wretae e |

G2 IR 08l Fifie @ 1502 Aeitg *[_mEd (Yo AF), ATSHM (¢ AF) =K TER AS[ (8 IA) (ACH, ©i2
@3 f5af53 71 Tea-FHIT (redl =T |
TEI-FICH 5: *RIVACIR T, TS @ AfSHA [89, 8%, b, 08, ©b 8 3p f&fe]

O ) *F/IFCER A e, T (O 9T T2 @F AR 69 (5 TFD) | A7 SH0RT 2.5¢ (ACEF FIA,

e W afeHiaa wwe o F@ TS g (2 et © T7) | AR *R/IE 2F S BIFIE 05
(SRR 92 Uee efs 51 #iedl T |

TeA-FIOH &: ATSRM @ FToR SISl e [0t 0o 8 wo fHRw]

AN ATSRF ATl W <MK To1B *16 o1 (> 799) | @39 oa 2.¢ G0 FCoR S| ez o1f6 wi=1 < h
= vt/2 7@ T (0 T59) | (10T @B R Tz« i, (@ o.¢ CTFTS afewi FFara s€iel ve 5= (o

- 58




ferar= RfStas Reei= - (91g A3 291 - © o=y 31 - =1 W, [{f&FF o 7937 - lyannabooks.com

T=A) |

TEA-FIITH ©: T oF, TR @ AT [8Y, Wb, ©q 8 35 FRS]

AT TR T a7 Azl o1 (> 799) | SR 5@ 2.0 G0 10l T (@ BT Qrants AN s o5 991 23 8
AT FCA, BI2 FT TS, A AT o10sT TTEBIBI 9B (2 T7) | (10T CHLAR LICACEAR SWIZAS A AT 51w
3| TR EGTISTS ATl o7 (2 7191) |

o) o1 o e @ T ANE

gl Byt Ted @i

=R el @ HigreE A [Go, 85 8 v fAfe] 2.9-93 6 47, o@ 2.9 8 2.8 WP
*[* SACHA (ARIB]; *CINSR OACHI [8¢ Feifie] 258 .50

BISE

IR OIHCTE AV ST T 20 | [88 ffe] 2.¢-a3 e epy

F\ 2ol

(TR, S0 (BPIIe @ FLe™ [89 8 2q f&fs] 2.58 8 3,5¢-aF Foif® e
SROCI5 Al

=7~ 3| {67 e [8% @ w8 fEifis] 15%

SATNE 8 SR T [wb FfRe] 2.9

afswfars Afeer sepmiw [os FiRe] 2.b; 71 Ted fefrs Aifaees
NECHFFICR &FR @ FIFera [wo 8 xq fFif¥s] 2.5; 715 Tea f@fe AfAees
ATTFE; (B @FSIER @FE 8 [\w8 f&if¥rs; 2a fifie] 2.50; 7 Teg fefis JfRees
I il

oA [ [28 feifrs] 2.8-937 f&fre ey

e 8= 7itas ey & [2s foifRe] 2.59-93 [ opq, 3 2.4
e farfe epy

1. @5 *[ IO (AT TS THCe (@I Ao RRSS AF? Ta: FF, T F01F §F 30 T, Ny 77 |

2. O *CHA F=I1F a6 FACE AT O SIHTH F| Z(A? THA: WCEF (A, FIRA v = fA-9Q @9 B AT |

3. o B 137 (MRAICER AR Zrosifer eet afew@i el T F? Tea: 7, IR AfoRE &= (e TF©
S8, RIBR 4 AFCo 27 |

4. Yo (SRR 46 BfS a0 vettat (IS 1 F©? T@: &N vo (THe, FRE SiFge| fGed 2 @rea ATT
© (BIRE |

5. TR QST W Q0 (BHICIE *71 [F 342 TE: 7, N @&F R Uea JA™ o (SHRE |

ﬂ@a}%ﬁ%m
RICTR 7RSI TR AT FTSICI IS FCA? AT ST A7 GG D2 (0 + ) TG STCoRA 2.5 |
z.mﬁ?wwmqwﬁ%WWw%ﬂm (2 +9) TR SCORT 2.58 € :.5¢ |
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265 opg - 3T ve WG - &if #fds Sewm §, 9tet —o.¢
T 67, &ATSTH SITHR I SR IBCAA SACo=W 154 |
TSR FIIN FACH &P TG FCA A 2, ©I2 IR 2R (FeT T |

2% sifd &Y IR (693 ) (T SCoRY SR ]

5

ot

Op3)

&%

)

ax

b

T 2[CT ¥ FAR e @A, @F ASIZ 207 AEFAR, W F&ATR St Atz wiR 2@ o= | afsqq 999 @2 25
fEICL AL | 20 T @R (2103 JACEA SIS TS QTR |
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