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12.3.2 x0T

20T B TRTWSODNY WoRT 3WFH WTT Reedneon Hedorm wed
TETOTNROW  FeFen mq%mﬁ@dowa"&dwﬁﬁ FRFOOIPMTY, BNOTRTIBNET.
BB TIPOTHOWORT 5 TTREFZ B, WITaR(reverberation) Howd
3OO30ZVT. 2,000 BLRONRTY WFPT BRWSCPIT 85 @as%m OTLOIO3N 0%35%
VTTeFITIDW. BY WTVTEOS FRF BRBED FLTOONEOT NEYWES W) ARCENTT),
TOBRITON 3, BT JWNRYE FoRWIE BB BN [fibre board] w@mme
LORT TPIT YO mz%daagd. TONORNE SATT SAWNTIY, 8503% TIRTON OYNS
BT RN, TOMEIRTIT.

QOTR: 1220 2.2) SDWVFD 2.0 MBFT WP BXY TRTBI BT BP0,
5 ABoWNY TOIT FeNTYIBWT H® V= 346m/s STT MF DB 0TI ST
BRTBI?

TOTRT: T, I wwW, V= 346m/s
BIPR Fegen SRNEROT W, t = 5s

3R BT TRT, = Vxt
=.346m/s x 5s
= 1730m.
B BB S ERRI SES 5 FIOFTNRYY TR ST w0 WO, $TOOT

1730m
g B3 o¥F IBas 368 = U - 865m

T3
2
L. &3P0 3 Fom Y F0IT B9, IYT & 342m/s 850 TITOT
ﬁ@ezdam &FOR0T DT TRoZIT?

(&

12.3.3 3T mde JIFOS/RY evTdeenned
L 833 121209 EpcOATOZ SMFRCTND, ToT 1D, IONCT Dom oo
ZRONMLD, ITTOOVND JIYINTY Ty O QRNIY JOBES, DOFF
Q3IY TTboT0Z YNNI, DAL,
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Fe)y OXFDTN TSP/ SFOOOT FeONT DTY FVOTTIVIE.

%3 12.12 COMTACR? DI T

2. géfami@@w DOLNTI ddaejsz?mb AOTHTNCT SOX), APDPF0N T IoD
GTe0 @Aﬁ@@d Je) T FeTED QVTOIRCNIRMIE. gémﬂ:a"@f@wfa’g
TRENON DBBTEY) MET FIPOTOOD [T FIONVI, FOIIE.

(238 12.13)

238 12.13 : Z2pczpes®

3. OTPIFON TONET TS0 HB/IND, FILIT PIIND, B TP PIINYY
TP TEPOIT I0IT QY DRSAYR FLTTOZ ey BESoD, 8 12.145Q
3RCOATVFOZ B[FPTITY  TLIRMITT. %omﬁ% TNW PITT WHNROBL, TTEELD
BeDFOD 0T [ITT YT BONONI), YBSPMMITT. (38 12.15)
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833 12.14: IR ees PaIE 3 12.15: 2.0t B3R oS Jued
T Sheenses sc:ﬁa::&‘gz VTIRCNITOZ .
o

1. FoNeg 8eco gemng dx%a’z‘a‘” DFFOOTITED  FOTEOT NP
12.4 350 3T Ty

BRIBIY IV Ty, FehRIOD WO 20Hz 2om 20000Hz &[IR a3,

(I meFe=1 cycle/second) 5 IHFFOS FYWODAT NI ) JINFOST FOFY)
TESNsd 25kHz BIAT 3B, evAdoezR. (IkHz = 1000Hz ), &IT  &0DRY
BRTOILY BWT IANW TYT PV ENY0T IR FoBerIeNZS. 20Hz nenos
5@53 BRE QT IYNTIY @mamﬂo (Infrasound) 2=

OVPZINGI), T [LAJTOTT ReDZRT TFNW FOLAT TS, NROB
0egong eﬁfae@%@ 30%}3&3%03333 TR NERTOR. weomm aTatey e:m% 5Hz noz
BRF AT WIPING TRV :somgmgﬁ. 3MON® B esﬁmfo SR SO
QT BYWI, W3 BRWES. FOFPOT TREPNRW HHIOT FOFIWR TRTFIY
DBIBRROTOE ERCDTH. 3RTOBJND W0 BT 3oONNeTY, @dowma@d%os
BO0W FRD BT 0D W[FAOD, TS B[RWIH. VR TVELBNYI), V0N
HBOMFS. 20kHz N0 Fegs &8 QT BT, 3wFdes Jgy, (ultrasonic sound)
aocﬁa %60333@6 m@a"‘mfa mw@mfo mso %zsea felalat>y Sw—oéeé B WBI, Y
SRS, %@@ wﬁrzﬁ BIoNNLD @08 Aua% 0T FeNT WTINGD), é.raoadaéﬁ
mﬁ@ﬁ@omomd BYS BT Z0D 52)@ 3607171%353 QW) N @@ﬁ@od 3@:)%&@@%%&

QO IPFEIT TYBJIR, WIS [RR w@smmgﬁ.
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BBRLTREAVOT BT, ACTORTT. NBRLFRCT’, YT ITOANTI), QT
"ogeINwoN TJOTSFATT. B3 63550?339 Roesned IJTFrInQ wmm%@.
BPEIRROT DWE FOFEINW FITWAR FHLIOWTI. FATVEROD SPEIIR0B
DWFT FOTEINTZY, Je)oN TOBSFR, IFEN FeYATOZ R TR,

(€20

2.

éolrif}a:
L

DDFT TR0 FFT TRy SF?

& FINTIND TLOODT &g 8 @9y )?
(a) @350 (b) Iomodes Je)

12.5 ZRmoses 3T OFORND

3RS BUNWD BYF U 30INY STONNAWD. FB03eS TN WEIBRALTZTTH
WBE BTRTTBON BORWIH. Tprewdes JWNTI, BTN FIOOIAWD I FT38e0D
NWTEBNIN WIBSTOSE.

X

3REELT D) T, AOBPTN RIS 3T FOFITOMT 0NOZ, LRNNTI,
B3 ROEY WTOSRENTLRMIET. YWHIHTR, WTPOIPTTT 3RVE, A0FT
SRONPT RNNWD, WG TRINW 0. RERRYRICTT  TRONTI,
TRBERTOLY, WBOY BREIES ITONNTRY, ToCWRLIER. 33 ITONNAYR ),
$F8 AWRYTOOT & FRNT ayoﬁ%é ©WOLTVT PRI TN, NEF 3B
BRFODZY, WETERATN. 83 0e8 TRNH Fompeor T RN,

SReTBT DWNFYT VIR D) INIINTR, TT TP IDH0ed JPNRY,
WDEILOMTT. 35 0030 CREBT LHNYI, ABPITON L,TT I T
TBINGIT LT, FeRIJAWD, 0PN W) P28 WITTENTY
WBAERENTOMITT. BRTNVOT 00T WNTIT LTVRN 3T TOFN.
CHOZNY THODT FFOHTW, VOOAIHN. B3 WNT NVRVT ZIToded ITONNRYI,
TooWA TIFONY (detectors) FTONDOT ITONRTR, RETOFOMIT. W3¢
Reg SHIICNT TR, JHF0ded ITONND JSFORPTOOT & WIB WP
SHIZOD AT, T, 121639 SpOATVTOT TY TLITOTIONT.
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IS0 SoONTT JSFOATHZHTH.

£a§§ 300N TRTVVT  AWIT;| BRJW, V0TH N3 EBNOR. WIRTNOYOY
NBOTT TN BRERTROS x@@d BRENTY _woN TIFTDOORTY,, BLOTTT.

X

JyEODET DG GNP JDF036T FoONNTR, TETIW0Z P& TOODT 238
GVOERTOZ STREBEMED. &5 8ogaW, & PeD (echocardiography) o
FOOI0ZO0.

SPTDT 8 BDONPONAY LINTL, JPH03e3 EOONNYR, evToieeNy Jomoded
79, DOV TEODLOVIE. QDO TRENOD SONPONNTRED ONER), PIERCT,
NgIFERET, 3@ QTYONY BINTI, PO WBCIVIIT, YD @PINYIT FToegnyo
30, I, TRIERCITIT FeN0, &ed e3¢ omPonnyIs NEnsd aIgdned,
TE DeFeD FFor ATIOH JR@IG. S FoIDY IDweded 0O SedHIT
BOMOINTY $IY AOT BOMOT §PNEY JESPIWIS. & JOONIR, NS
FOBeSNTDN TODJSER SONMPONT 838 TEODED WTCIRCNTSOMIH. 85 L3FNT,
FOTRET” TOBONEY TWRBIITOR WP TVQILTN. & FOTDW), JPo03cT
FO deda(ultrasonography) @0, 85 03D, Mg FOAT FoTFFEY
GREOTOGFOD & WoT TRCTND T FTOCFNIL, TOCTILD LIFITCOMIE.

SQONIT FNTIX, LB Ay Ay TRNTI/N SREED JDBo3eT  Te)D)
LFISOMIE. 83 TOBCID TOTT SRIH SPOF TRTARBOROIE

12.5.1 BeesoT®

ARETIO°(sonar)s eb“ie)'@‘ Swx  Sound Navigation And Ranging (32
BATEOROT 3K IPOFT). JHFoded ITONMNYDY, YTOERENY JOIYTOT B[R
B0, BF), B, BINY SIZoDE, FOMLACIOT WHTY, ZRTT IRFTIP.

AR TNt FTOORNF AR HATTH? AReTOTT WPIR) LeRF(tramsmitter) DB
BIFOO D0V DTW GRANTIRIRAORTR 8E, 12.178Q Spe0ATTOZ Boed B
TBENR ITRZOINTET.
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3 12.17: BeIBOOTW 3hWIOL ZRFII ITONY) JIezOWoT .,essmﬂd

BRI TR0 TTONB), YBVNR LTI, JAOT SWWZT. 83 FTONNAWD
Q03P BOR FBNTT  IYTYT _JRTPOTY, WA TESFORITH. B3 ITONNYY,
TSeTDOOIN NEATT. BITWOON JIFw0 e STONNFR), WS ToFeBNToN JOWSF R
N@%mﬁ é@?oﬁm@d @e@aﬂ@ T B[R TR TUT B (59@ DB NeING ITRHRT
wmd@ Ca@ﬁeém VTN Sd—a@ee‘ Eielelyuiavy wéw@»d 5,@835 THT[Z, FOW
LBONWTT. BT TETH.D) NEIN 5533&35 TR ‘t' emd@ B dedé
30T Fen v@ﬁd@. IwHeses Sdorﬁ@ BOOAT 2.80TRT 2dsmen 2d=Vxt.

edT B3 PEIVI), JIPR wa(echoranging) omd 3030TT.  Bremet
S0SHIW, AXNT® GE¥ W 8@65@2 SYTYTT ¢3e3, FEI[AY, B EROFE DD 3,
WORINT ST, BWRWNT JBBRINH BTONT, T TELO WFRTT.

YOTRETE 12.3 | TBENAOT IYLAOL B[H03eE 3 H) FRNTT SYNOT 08TN
3.428305 RY 08T TLOIWONEY. FBNTT AeOFY BRFRe F T wF 1531M/SsT
ARINTE BYY TBNAOT T, TRTTBYT?

WOz : T :

BROR. VB TIETHRINY SBIT wIY 1=3.425,

ABNTT 0P BT &I, V=1531m/s

BReRded 3w OB Ted = 2X AVNTE ¢ = 2d

29 ‘d 2073 FDNTT @Y

2d=313 &3 X 50

= 1531 m/sx 3.42s=5236m

q :%%mzzalsm

%erl, AENTT Y ITBNIOT 2618M 9T 2.62KM BRITAS.
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3TOMND B W@ Beedoon BEFOX tRVONY FLONT, IIWTN. BIPOINY
RIADEEY) ORI BBEODN BP0 3eedod m@ﬁ, QPNYIY, EORTT. BRO TOOMND, AB-Tog
Beg0D FHOWRT W) BTOT BWRNIN T@rwoded ITONNYI), LVTOSLENABTRNII.

@

238 12.18: 239500008 JI8e3 300Ny CVIBREAROMD, IB 9P 30830208 LoATNDYTL.

12.6 TRRES 3DOH SR

oY Tert FeYABRIER? TP, T TP IONATOT WF0Z BHOT 9T ATFDBIY,
30 AWZEN. AW MOPONY LIRB BIDANROON T3, B[ INTT, DWF FogeSnoN
VOBEFR B[ TONY S0ROF NN BORTOZ SRS, H[PTHT V0N FRT
BIORTR BOWOHAT WOBNYTY, BT WesF ATONT.

&3 12.19: SRITT SI0% Iro RS
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BRT RO, NP TS(PINNG) DOTD FTCIWTT. AT VOITTYT B NI,
ROMGRITT. HONRAT e IJHOTYT ROT TOwD JREMDTT. I[O YT
3RBONYT I TETB/R, 300N Faed wgme oD Bwed(tympanic membrane)
DOTH  FTOINTT. BRFINT FOLETBIFY 0D BRLODT), ILOLTIN VT3 TRT
BRTB e wIR TLWPDHTT 3T 30D IIHLONT, OZOFON IHITT3. Toriodde
QTIT[N TF[EAWTONR FDOD  TIDEIODT), LPRTZEON SHTH. 33 0eS0ITN - BROD
BDLIOI FOLAITT. IWFFNONY B5 FOTINED VRTY BRENVOT (IR, LRNLY =Y
OTOI) wc‘sFér{ra@;%@Jd 3T BTONDOT STFFINRVAT WIT w@sme;m& mzsas%é)odw
LYIIR BRLATT. 2IFLONY TIRINOT WIRH BITANWD LW FOFESITON
VTP, B3 QW FOTEINTZY, WD _ITNG FPOT NI 3E0LAIMIT.
SRTV QNT, 32 3N @qﬁérmgﬁ.

H fﬁgy/ N8y BOITRT

B DIT FRAW FoLBRHTOOT| B SVITRHTT.

M WO GPE BRBPITY BND) JevTTonmeN BORWIT,

B 200 IPFINFY, B VWTI TOWCTBIND T DTYINTN BRI,
H BT TROBONY T T 3301 BIWIT. ST IPFNT Feansh BINFHOQ.
B QWFITY, BT BOWROY.

¥ NOF BPOO0T FIF BPQ, D NOFK SPOT WIBLRT FOTIOIN 2.0
BT WOTREVTB/I), YOLDTPBTT.

B D0R 9T TOLCTING WFw0 DO WDVTI DTIING SR mcsm‘%
ST0ONTNRT O 360333@6.

B 20T mc;émcseg MOTE ©FPDD LERE WO BRees BER ITONY)
SRBRNT OB, TRIY(T) 20t F30I0TT.
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JNT BIPOT 0N TII Ty, DI BETOZ 3T OV BEFOWSI
e T TII WOWITY HFT ©OWTBRODT FB[WI  FRCINTR, HVOD
VRIS DB Q) JRTR 20T BRIOTYNESS.

23eBROTH T2 T, FT/EION FEFL, ERO By Y, TEFOIT BYNY I
TR FOOB/HOIN 0.1 3ATEeR.

2O TR PIITY, TUW T FOITOBEFT JEJOINYOT IWH) %)pdmﬂ
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SOONT MONYOT 5?,5063 NN m@oﬁa,@dﬁé msg msam@gﬁ%?m‘i
SPONWTIT.

3eTOT Ty 800 T0COT TEZOHONT), TVTZ, TR
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TIEHDECT BWF) BOWOD BT 0N I FTWOTD WJODNYIY, TROVT.
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mwoﬁ,@eﬂ:’om_od

downloaded from: www.kpscvaani.com



10.

11

12.

) WDOTTEN? &9 Ten @vggaimmgd?

)T $FOT TIT MOYONY FOLCBINGD ) DTN TerT LIS
QO 83300 ATICNLOT DDOA.

Je) & FHOBIT STIG 0T DI FERQD 00T, 2,000 FOSREADOT EEOA.

5’&555 36075’6&32 Qdes’ oo eagzw FOTLO 0P

530 EReBOIROTIIT MOOITY Q) A)eboBT JFe)0, MIVSIED Jg)o I
0095y Q0N FBoAR SIPEIE?

008D ma_,; 7O wiwe)a’g TOGTRDADTR, 02D oI/ 5;9 Fitneloveln)
JoZT MRS T8 FELIIE DF2

2.8) NI Foo d9L (20HzR0os 20kHz. mevodg &  Domd
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