stz 12

B9 yidtea fafa= ¥idl; S—amei, qfem,
wfeat, weftal, g, fafosm, Wear onfk
1 et gAd 21 et S &1 T w9 W
AR T | o0 1 Hoed Scq=1 Hidl Bl
o o o ®9 oft €; SO Sl
ThTeT Sett, oTfs | fusel teami o oy At
ST 1 A HT ek B ST Sl
T o IR H T 2| $Eh STIER 9 Sl
I T A I B GHd © AR T & SHR
fa 9T X Hehd T 319 34 hadl Tk ¥ T
w0 § ®AARG BT Fohd 21 S 9 dqredt
T €t eaf Sca= B B1 1 A9 7ot
ot 1 3uAm feu faar wafq saa= 2
Tohd 22 M 30 H o fau Sud el
& fFg ®9 &1 39T fma? 39 e o 79
T fo e v 39 Bt © iR Tl
merm § a8 fFf9 YRR 99l e 'R

FHHE g U FI ST
12.1 &1 T SR

ferarehoa 12.1

o T @i fgue iy iR st femeht
9T ] Teh WS & U8 W AR X 39
hiud Ul

o TH AU &M K THY R0

o T Y HE A GA U &7 ShUHAN
@A fgqst &1 Tk S ! ST el
Y Tyl HIST IR 9+ g9 T
o=t & e sifen)

2022-23

OE5n10)

[x]

0965CH12

SIE

(Sound)

o 3@ UH IO I A TH BRI WIEH
FT S K TH UM HT TR 9 fHA
YR W ehZY (Teh ol g2 3R emm
oHfSTEl 4 o T i W T T sy
3R GE T el § Rt 1 % H fmE) |
Tgel ShUF | HId U Wil GYS & T
ool § 75 1 w9t wife) R o7 #
3 @A g 1 T s § g W
et sifay (fem 12.1)1

o <fEu w1 B 2?7 N TN o Wiy
foram-forst hifSTT i AT srereenati o
R FHI AR HH H G hifog|

NSNS

fad 12.1: %997 @RA 39S @@l g5 290 219
&1 75 P T FXT §T

ferarehoa 12.2

o U diRR A e & IR d% T 9
ART| o ERa fg9s 1 T 9l !
fost 12.2 # I9IT STHER Ut &1 g 9
w9t FHE|




31§ fo 12,3 H 9T STIR oo @Rd
59 &1 A1 9Sefl &l 9 § gAEul

Ifau fo AT sreensti & = Biar 22

3 et o wre foer-famel sifse
for Ton = w22

fad 12.2: F9a7 @RA 595 H1 TF g1 AT H1
g & 9 Fd gT

J;L S @ie gy

3
I —

ferT12.3: F79H @RF Gy &1 3m1 yord o 7
g &

SRR TeRamehardl | 319 o= fend fenTerd
&2 @ o ferdlt shume a%q o fo eafq
3T L TFhd o7

IToh ATh-qgall oh Shidd B o HIRUT I
Bl 31 5@ 2 Ul ST U@ ] HSHSM @
Al A Y HIE AT gAd €2 A S S
g fo weEl FEfEE &1 s oy s
FTA 2?7 Th GiY gU WS o Do Bl o o
¥ G T Bed W g HUT il € 30
s SO Il 21 A o el v el

foran @t 39 HIFY 3 T g2 We o ool
o HYFl k! <fET
ferarehey 12.3

faf=r am o= &) g SR &N o
=i o my faem-faust sifse fe eafq
I T oh foTq g7 o Tl BT HHA-H
qMT FIT L B

12.2 «afq R HouT

B WA € T eaft o et g2 awget g
S B T 3o A1 gared e g e
i gt ], A9 FHEAM 21 98 3, 5
I 9 B TRl 71 G G SO gL e
G arel qeh foRel Hread | gl wEedl @l
S hIE O] HUA B § Al TE 0 AR
3R faemm weay & ol il o T <l
Bl A HU HUEH 9% ¥ TAR FHH ok

@ fa w T TEEdl T99 Uedd ShUHM
] oh ek H @A alel HisAq o Ul STIH

3@ q% dftfa frammemdl o g w@fie
59 W 1o ) eaf 3ca= il g4 fafv=
I H T gN, G W, TE H, 9
Tk T I IR fealan = Ieq=1 T Teha

Gqfera sraeen o feenfyq g9 €1 3 o
gy o FHUT W TH g o ol FoEeh
Foe®y fTehead U1 19T formmaEen |

fereenfud 81 Sd @1 Fekeerd! ol =1 forenfua

g1 27 forarhamdl § 89 F w0 82 79 99
H HUAA FW § IR A ST B T
F7 &1 o1 g © R a%g 1 o °
TR-IR TER-3EX TG A A § arheat

180

Y o TYET IR T STOHT ol sTaeenatf
T 9o die o ®1 HeAw o 7 Uk qd
% Foidt Wl © S qoh TR eaf eraeh Sl
%k el T Sl |1 WeEm W Al gR Sea

faar

2022-23



T & Teh WeRTIT &l Rl T h{l Tehell &7

T fea &1 feaan <fifou) soek I ROl i e & U @iEel sed a1 Sietl T e
AT SHh! 39 YR H1e foh SHR! Tk fEioet o1 Ul 39 foe ol ©i"g & fesd o
T ol fR & SR IH AU TR o IR 3R T W 1 Foall due Tl FHde 9T
1 Th Bl ThSl AT TYUT o 3H The I TME I HeFdl ¥ TR 9 39 YR FouhE
o 3T IUFIR a8 FW F1 3R 8 Tk ol (feete) @ 3T aret YhTeT i YU W TS
T T o 9T YR ST el AR W UgEdn €, S % o 12.4 @ <@t wn
Bl fesd o gt 9 ® WY & w1 HifSe @ Foeemsy 8k aR W YehIe & e i e
gU f@U oA Al | YT oF ¥ed o ATeH oh RO o R H ==l whife|

A
=
|

ferT 12.4: 9% Gid 4 34 ol Th FHRT Yo Welidsh 9 ARE Sl 81 waldd 3T {9] W R @ 8

faefisy (W1eA9 o U1 ILY) WeAw 9 gl gl
T B €l

359 T@ HT &F IO B el TH OF HI
Tfted () #ed & (fax 12.5)1 o® Hdred

T T fasiy @ S T "Wemw 9 gl
Tfq Tl & S WEAH oh Ul AeRead! sl
H fa 3= #R <A 1 A F 5 YRR HI

HIAH 9% Y [ M H AR A w2l
STe SO a5 N 1 R YT I ® dl
T T S T A S e § T TR ()

T 31 U | ScI= HId S| HEAH o ]
@I o 7l 9ed, dferd fasid o 9 S
2| fordt oo o eaf o GeR0T o G S
T & B 21 sEfen st W o ' H
ST ST Fehel B1 eaf a0 HIEAH o O i
FHEA 2

M o Ul o ol 9y "ol sifes
M WeAn €| 5 hig hUAM o] ST i
3R U I § A ST WEA HI A h
¥Rl SRy Haifed il 8 3R 39 YR Teh

&t

2022-23

Fed & (o3 12.5)1 W9 o°"g +7 Hdl

feard 12.5: 9aF a5 gl @req ° q9ied (C) aer
faRer (R) 1 4t 39— #Xd §T

181




srerfa et SR dis Ash o Tifg et € @ 9
¥ giteq 3R fawe™ 1 T 9ol 99 St 21
& Hited R foter eafq @@ oA © S
e 9 g FEid el B e S g
1 &5 ¢ IR foer =1 <@ @1 &7 @1 TE
fordt e o fSU gU oas ® &l i
Hem § ety g1 ferdt meam o o
aAfersh T eIk e I SR FH T FH
T ! <Ml €1 T FehR eaf shi G0l S
qfierde oF HeROT oF ®q § ot @ ST Hehel 2

1. ot aregq 9 eafq grR ST a8y
A9 FHME d% Hd G 87

12.2.1 &aft Heror o faw wremw wt

JMEYIHAr Bl 2

W Tw I T 8 IR THh R0
o ferdt mmeem; SA—arg, <idt, €It g &1
TS Bt 81 e fafa § gt T8l =
gendtl 39 = v g weRia feam <
bl 21

WO Uw faga "8 R uF FE H
AES deSR Sifa| foga wiet @l Jeek |
RIS ST <kl fo 12.6 Rt wifd Teh feila
T 9 Sifeu) = o o= &1 IaM W 3T 3Th!
&A1 <l G Gehd &1 79 Falid 79 1 =iy e
ISR HT I R R et §, H
s il 8 S @ Tl o ved S €
R yaTfed & W 1 $8 999 9T
S SR H 9gd HH 9 ® W g qd
A wgd T eaft gAE wedl @1 Afg
SOSR i gaE 919 e & S ar @
B2 91 q9 oft 379wl i eafq g wrdn?

182

|I—.ﬁsﬁﬁw

faTr 12.6: fAafa 4 <aff &1 g=Ror 78T & Gl
T8 391 & 7T STk &1 F9T

1. 39eh (e &1 521, eafd 4 39+
N =
3. T SfE 3779 3797 95 & iy TG54
W T §U &1 T AT A9 [ g
37T &7 & GT qE?

12.2.2 & a0 el @A §

R IEIGILS 12.4

« TH fAwt difvw) s@ fwt & fom
12.7 (a) ¥ 3T STIER Eifaw| o7+ i
FT R Al & Tk dg T2 3

o 3 N @A 22 A Y A Ty W
it & TR AW -9 aR-a) 9
¥R o4 3N Wiwd @, a 9
ET?

R C R CR CR C
(b)

ferT 12.7: et & srgasd @

2022-23



afg o feeit W T foea @ 1,
39 @ o fdent @ faga fasy
o FoRoT i fXen o FHia STh-dis Tfd
Fl T

S &5 i STl fcish! 1 Frefermi -
o S € wded () 3 ST & I SRl
el - & S € e (R) Fed T 2T
Sd B for fordlt megm o ety wdtedl qen
fereril o ®9 ® gl el B 31 31y fomet
fectont o fasiisr o d=ror qen foret meem o
foeiisr &1 qorl Y Tehd B A T e aal
A 81 7 TN | A o HUll o fowea
faelisr & GeRoT 1 RN & GHIR BT 21 Hl
T WM ¥ W TIH T T(d Tél hid lfer
AT form st ¥ SW-9® e W B
S o yeR A 9@ GEhd gd 8, 3Tdus
s G eresd G €

I 3 ficiaht o o0 219 | Ushe fal =t
3M-UIE eaehl 7 Y JU-aTC feemd qa o
3Men! fetert § o 3= Bl femE 3 3|
T H RO T GO F P W T H
S T 3 T F R % e A R
ST o FU- hUT Fd 8 TH TN i
1 TR T Fed ¢l 39 TR ST T T8
T 2 o e % w0 sto W o W
T % RO ki e o e i € R
TETE | UeR 1 ITHel %o | §a I Tdg W
fearg < oeft ) SR T ol USSR B
TR S ST T @1 fohg TRt W <o A
o U A I S AT TS b el Bkl YRt
ik 1 el §1 ST STy O o R W 31k
SR 3o el H W
12.2.3 &afq o o 3rfereroT
fopelt wafy aen o frefafaa sifvee e @ .

&t

2022-23

SIEIN
G IRIE

o AT

e T WHE ®9 H 5 12.8(0)
fe@mn o €, s yeidia s ® foh s eafq
T el wremm o i e ® A e qen
Td | vy fEds B g1 fordt Tafvea aw
T {1 Tcd ql <6 SHl &1 $oh STEd
M ¥ SW IR A9 0 & Wy ufafdd g
21 o 12.8(2) 921 12.8(b) YERfd %d © o
e gt a6 WeEE T g9ikd et ¢ dt s
qq <@ A N IAN-TeE B &

Hited o8 &5 § SEl Ul H-uE 37 S
2, 5% 9% o U0 9 ¥ fem@rn wm @ fae
12.8 (0)] | f3mer Afeerdw gdied o & &l
wefdfd d 21 39 YR Hiied |98 &% § S8l
T Ul <@ g € 31 Bid ®1 fager
71 <@ o &7 € T U - B A 7
AN 3% W ¥ weffd w@ T =R 9w
o T 9 9§ e = ® (e 12.8(0)1 e
1 T HI ST T TS HI T HET S 2

T HAN HreHl (C) 21an < HURTd foakeri
(R) o o9 &1 T T el g1 qree
I N A (Weh &R oiver) 9§ Teiq
fore ST @1 9T SIHE |l (m) 2

IR TSleh Bt 1 STH
22 HEH 1857 I BHE,
ST gam 3R SehT T
il favafoemea # g8l

S=iH SH. Aeed &
Fe Tl 5l forageehia fagia i W
BN gt 1| 3= e, feaw, femms
qenn fafosy o off vfas o faewm &t
el it I-H Yeher-Torgd u«ma w1 ot
QS i STt a8 § STeae STgHerRd
AT il 3GFd o SI AEeh &1 A
3ok I H @l T

183




TR (e HT F)

forT 12.8: =9 12.8 (@) 997 12.8 (b) ¥ 3@ 741 & fo edf+ 57ca 41 54 & 3AR-=gMd & &9 § Gard
gldt 81 o 12.8 (c) § = qel <19 & 3aR-=grd %1 WFIT ®9 § Ji¥id o1 71 gl

g ¥ T I@ B € fF HE WeN
fehal Sieal-Sedl Wfed el @1 aF eifeg
g feredt g w1 die-die &Y o1 ® €1 &
oA F TH GFe H faad 9R ded § 9%
9ok g &It ! e w1 3T 81 8H S
& for v et ot wieem o weia ot @ o
HEIH k1 B fohdl SAfKehdd qe =FAdH A
CER i B v A S o o S
Afushad AF | A T4 deh IR T 3K
H: AfHTH AH T M W TH o I
gl €1 Uehish THT B 37 <ol i A He&
s @ w1 g wEar B A€ g9 dfa
Uehish T9F | 39 U 9 TeRA el guredt

qen fore i &1 W& &I MUAT R Al SHAI

y (e @1er, =) ¥ weifq fear s @
THT SI AEH €A (hertz, Tl Hz) B

T AT HdieAl 1 & AN fate i &l
ot ffv=a fog @ o o o 99F &t @
1 3fed Il HEd &1 379 e Fehd & fh
T Hyul oM o foran T vy saf
AMEd el e 36 TER 9 fefya
T &1 THeRT SIHEh Tohe (s) B e qel
ad A o Sg GaY i T YR e
fmal ST Wehel ©

1
v=—
T

TH YR Teh S=d died &l o+ & 8o
@ g © R fRE fog 9@ uwie @Ha o

A T 1 SR AT BT ST | T A=

184

Hdted qen fere™ @ sifues S Tl 2

faar

2022-23



frel oTehwl (IMEER) ® aEfed aen
qGH T @ T aE W Gehdr €1 <
@l Tk & W (a) § Wt § S8R
TR HHl q% Th & THT W T g1 <A
& ©d w1 et T g ue @ G g
Afehe i eafal & Te0 i € o fg-fa=
21 U eaf @ S fafa= sfereron o wro
2 N T W T AT B

fordt 3cfsia st &1 egfa =i afass
fhE YRR STYE Fdl €, SH R Fed &
frdl & 1 S S s 9@ g g,

fdt meem o o feafa & 9 @R
atfereham faeisy o1 T 1 M Hed &1 59
HROT: 38R A 9 Trefug feran San 81 S
for o1 12.8(c) o fe@mn o @1 waft & fog
TYHT A S IT T hl HIEh BN &af
T YaeIdl 1Al gl Hoid: SHeh STEM H
@ & S B A€ T Rl A W« W
9 7R, @ TH T 43 At g I il
B HH Sl i A a1 SO i Bl A
TH AT W SR W 9 OR O §H Yoo eaf
g M| AT MY TEHT HRT ol Fehd B2

g Sat € etfuk Bt @ ST SRt R

eSS Fid 9 e o v e i et

off 31fereh BT ©1 SET YR TS89 waifs 1 died

STt 1 Bd H R A TR FHBT STAH qedl

%Y Bl © SHH! SAghd i wH el ® S
f fo 12,9 ® Twfan o =

fafe= eTreRR qen sTeRfa i agu faf=
A o WY HU wL § AR faf=

dRcd 1 LAl 3ca= w2

a1
et

AN
T T

=7 arRe F1 a7 HT w@T

T
faeqrer

AN A
AVATATATATATATR

ST GRed &1 &7 T alT

farg 12.9: 7 dR& &1 &l &1 s7gfd &9 a1
3=F AR @1 edl Hl g AeH
gidt &

2022-23

gl SHI €1 e B S @1 e et
Afrh T 9% = Thdl © HiR I8 Afw
ol 9 Hag 21 fo 12.10 § WHE e &1
Yol A G & i O ARl ISRl
T g

o faeny

LA A A e
VAR

ggeafy

AN N
IRVAVA

fer712.10: 93 &af+ &7 374 %5 &idl & 991 Yol
$HfT T A A gl &

185




e i I UM (timbre) o€ A&l
2 S B9 WHM dRc 9 Yol i gl et
T 3R HE H TR w81 Thdl e
1 w1 H I FEd B IFH gl ok
g | 3= =A@ @R (note) Fed © 3R
TE G H Eg Bl €1 9N (noise) HUIMGA
Tl B wEfe Giid g W g el § |

M
1. @T &1 FH-G 0 fEffad #i
feifRa &Xar 87 (o) Faerdl, (b) arRedl
2. STHM @ET foh fre 9 @ 59 eaft
&1 dRed 3% 82(a) FleR (b) FR
HT 8!
T o frd fog o9 e ddted W
foRe™ SN Uehish 99F H TF &I T8 4 aUT
B HEe! Bl

B9 WA
.
qug
=i=,1xi
T T

Tgl 4 A HT WA T OAE W G TH
e wTel (T) § el T i 71 o

v:

AT v=Av
a"T=?|T"lé%?§[x 3T|§ﬁ[

ferelt Tremm o forg T difaes aitfeorfaat
T g4 1 o g Aghaal o forg e
feer e 21

IETEIOT 12.1 TRl saft @@ 1 syafa
2 kHz 3R SEH! U 35 cm Bl T8

1.5 km O =eH | foRaan 999 <ifi?

186

Bl
feom gam ¢,
A, v = 2 kHz = 2000 Hz

R A
=35cm=0.35m

WW%,H’@T@TU
= WIeE x g

= 0.35m x 2000 Hz = 700 m/s

T ! 1.5 km T T T § @A a1el
qHY

tF 1.5 km 9 FE T 2.1 s 9T A

o

1. e eafy @@ F aerE, gy, sad
FIT qA HEE A AT 87

2. gl &y @@ BT WIREH der g
3G 9 9 [hE JHN Garyd 87

3. f#4l f3U g€ areqw ° T £qf7 @
&1 Sgid 220 Hz @91 37 440 m/s
81 39 T BT T BT T HHTTI

4. f#dt afEid @ 450 m 58 W &3
§3T P13 757 500 Hz &1 &af7 gar
81 &id 4 9957 & Ug d% g el
3t HHFIT G § fohaT G9T STaiet
grm?

et THish TR W Th Hohe H RA
ol waf Sofl Wl LAt i el ed g
I B0 H-FHdt yeotar’ qen ‘e’ =i
1 TFE o B H STAN B © R g
a1l U & TEl B Yereran a1 o faw el ot

faar

2022-23



Hoggiieral st A9 B J=fu € st 99m 25 °C UT &gt i =T

for 1 B Tehdl € TR oft &0 TH B S LS e oA m/s
H1 U AfIF Yoo &9 o T4 H T Ghd o et 6420
? Hifh AR M 3Gk Tolu sfferen Hageiial et 6040
gl i 5960
el 5950

BiG! 4700

wia (firde) 3980

1. &8 &1 gaorar el daar § R &4 v (TS 1531

arsq/ STl (A1) 1498

EDEIC] 1207

Herta 1103

12.2.4 Tafr wreadt ® @aft & = i LSy 1284
HIGRE 965

forelt wream o saf we ffv=a =t 9 H=fig w7 346
gidl 1 forelt ver@ =1 dfgd o TSiH w1 et oo 316
JhTIT 1 FHH (S@E 7 o HS L a1 TR SEAFIES 213

gE <@ 71 gHfaw e uw frekd e

Hehd © foh vl &1 =61 SR &1 A 9

Tgd H B LA T A6 ST qEAH H O aft qm i fie W mw d
T el et @ e 3 w=ia Bt 21 e s A T TR R S g S TR
T HAY B ST Ied FASH W WM | g @ o gen wel S %) ifer,
fepell Hresm o eafq Bl w1 HeAW o q0 W | Se-aREe S 9H: Wt =96 9 g
freft et 21 W9 &1 3 @ T sk # | €1 S w1 e ©id LA 1 9 9
AR SR € @ el F1 o wH e S 21 | STHs dsi § fd et € A A arg H gt
fFet ot mem § I gen W Al F Ae | T SO B ¢ g e a3 sed
Fff gt 71 S o faw ag o waft w; aAfereh Sofl Bl &1 39 WR kY FEI o
T 0°C R 331 m s A 22°C Wadams! | 9 09 A H qRE § Th Fd T
3 WROR 12,1 AR T B T R AR gt a1 S Bl € 59 eaft 9m

dqY W e 1 =l i < T gl (39 ?%ﬁ?l QTI\WH% q{gqldrﬁ s:qdw%zrﬁr
T4 H 3o wen A S B © f oaw

d1|q0|7|m{l9|'13|’ﬁ'\51|0|?‘4°hd|:|ﬁ%|) ﬁ E f%?ﬁ?ﬁaﬁﬁgﬂﬁéaﬁ'{aﬁ
W‘Wﬂﬁaﬁ“ﬂ?\%ﬁ@m%l

&t 187

2022-23




1. @Y, 57 71 &l ° d fohg Ay
T eafy gad d wordt 87

12.3 &1 Rt GEdT

fRelt 3 o 59 W THAHL A IH THR
T e & S FIE W hi 1% Rt AR
Y THURT AIE Sl 1 FehTeT i Wifa eafq
off forelt 39 o1 59 1 Gde ¥ A Bl @

AT e o I Tl 1 g Sl @
forent S1eaem 3Ty oTuet fUmel hemed | WY
b ¢ Wedsh Tag W GiY MY eAfietd qen
w4 o MUAT e i fI9M q Weda gH
&1 fee o = sH HI0T 399 | SR B ©
SR I i faend wh € qa § Et 21 st
T o qUEdH o folt 918 SR o 3TeRIEH
*1 STEYIHA Bl & S =R s fRy gy

g TR
feraraheTa 12.5

o fE 1211 w1 WG A TH SW UEY
AUl 3TY = TR & Werd 9 TH
TEY & Hehd B

o UIEU H cieTg AT BT AfeT (| IR
HI TR TR |

L SR

Y i
¢ |
Edkl
Le <N

_ |

forT 12.11: a7 &7 gUadT

188

o 3% <OR o gHIY fRE A9 W oafiera
FHIfSU| TH Y o Gol X o6 99 T
wg! A qen g w1 AR W L
Ft waf1 g @l Hifvr wifs)

o T usdl Wi feafq Y 39 yeR wEEitea
Fifow 598 fF syt =€t * s
IS YRR T Y Y GAE A ol

o 39 Yl den Afircerd o i o IO Wi
mfqe qen 9ok o= o gaY @l @)

o TE AR S URY H HeaR fgen o et
W A d% ISR R fEu
g 772
(39 foramred ¥ 9l o o R o

HA T W W AEEd BiF H STAR
o <1 SRl 21)

12.3.1 yfasat

ferelt Sfea Wrads a&g S fret sARa stem
et o fiehe afg oma Wik 9 feeamd =1 areh
ST d SATIeh! o THT I det eaft e
Y G I 1 ST GAE < Al 36 et
! gfaeats wed €1 gAR Afkqsh o eafT i
TSl TR 0. 15 T ST Tedit €1 T gfaeaf
G o fofe 9ot =3 qen wafaa & o6 o=
FH H HH 0.1s P THF A AT B
=ifew) g &n fardt KU gu am, 99 22°c W
2 H1 A 344 m/s M @ dql G I
STEYh Tk S T I oh qeard arad
S G 0.1s oF TTEIG Tgadl el 3Td:
A1 ¥ TS Fq8 dh S qd arqd A o
e G O3 i T8 Fdl U HF § HF (344
m/s) x 0.1 s = 34.4 m B =MEY| 3Td: T
gfqeatt G- o folu staiees &1 = | 9
A9 < w1 gr1 0 &t T Fel S hT 3
T $99iq 17.2 m 31999 B =1feW| I8 g4 91
o A9 o Y §E St @ SEifh g o |
et o 3 o off qfteds @t S @1 st o

faar

2022-23



IRIN Tadd o hRU 'Y TR 9 Afuw
Hfaeafr st G < Fehdl €1 SRl o TEeee
1 a1 HE Weds gef S8 aRel aun i

T IRER TadT o Hora®d 3cq et el

12.3.2 T
el 9 Bid H 3= 8 arell &t el |

TREAR YA o HRUT HIBI G qF o
wdl © W9 9% T I8 3o %9 T @ W R
IE I T 7 US| I8 IRIR T e
FR wafi-fdy g ®, 3TH sedr 2l
foret @ wad A 92 Bl § AAH FAIOH
A A B | 3O i W HTH o fow
[ 9 i Bdl qo IRl W & Taeieeh
ol T ol B 21 Hiel o =il 1 g
7ok EA STRINEeh O oh SR W« fohan
ST B

IETEIUT 12.2 TH A7 fhet @St 9g™ o
U el SIS © SR SHeRT wfdeaf
2 s % UYEN gAE I T AR A wy
A 346 m s ol ST, A FgH qe
T o o= i 0 foRaet grm?
Bl
Wﬁaﬁm,v=346m5‘l
gfqeatt g o foan T W t=2s
e g = el T g

=pxt=346ms'x2s=692m
2 s ¥ &AM 7 FgT a° I ok o i

T S T 1| ST G AU T
o o9 i =692 m/2 =342 m.

2022-23

1. ®I3 glaealq3 s veIq GE &t &1 4
eqf7 &1 =T 342 m s & df T ad
ek Gag o a9 fehal g4 gri?

12.3.3 €A & FgA TASAT o ITANT

1.

T AT TSeedeny, B4, qd den
IEAE S 9 I3, 9l 39 YHR S

Sd ® for wafy gl fegmsti o St fomm
ohoiel Weh Ty fagm o &1 st €, St
for fost 12.12 o <wifen = )

]

farT 12.12: 9HiT 8

T A | T el HT AN BT Gall 91
Yl BT 1 I Eid ¥ Sca g
redt eafT T ol dR-9R WEfdd SHich
graretil 1 W M i fewm # 9
@ Rl

VGhY T fafkam 99 & S IR
o I, TEIA: 3T AU THS! H, IoI

189




B el eaf B g W ST B
Welthiy A WM a5 gIT B
¥SH i &, IR-IR TG o HR]
<l & HH aoh TEadt & (o 12.13)1

forT 12.13: @iy

3. HY Bd, THTH Hal qur fam g
* Td IHEHR o E S e R
ORTeA oh Y SA Bidt oh |l 9
o wgw e, s e e 1204 A
Tl T Bl Hf-h ol TR et
w1 79 & 1w W T s T e
o waf, s@af-9g ¥ Werd & 9vE
TAE ®9 ¥ R e § Tt s (o
12.15)1

T 12.14: 9T %8 1 dHHR SF

190

A\ 2

A\ 2

\ ;
\
ford 12.15: 9 F8lcT H ITAFT 6T ST aren &af7-9g

p
| 1. %G g %1 od dehIFR Fi gidl 87

12.4 STHAT Rl URET

71 gt emgfa 1 wafwi &t T8 g7 gl
Tl § e & g W URE e
20 Hz 9 20,000 Hz (one Hz = one cycle/s) dh
B 21U oY W HH A F o= q FS
Siq S8 P 25 kHz % 1 &G G Tehd 2l
- eAfaal 1 A dedl Sl € S
%M Iea-AgAl o fau w7 gUEl B S
21 20 Hz ¥ ¥ 379 1 eaf@i &l Ta%ed
s whed 81 A &1 STage a1 %I g7 I
@ TH foRelt dierh oF Shudl i SH TR gA
o4 S TR ew fre wee dai o sl Wl
YA U B | WA (1) 5 Hz T i g
1 3T &Af 1 ITAN hieh Heh TAUT
FI 71 B T BTt Sraged At ufER i
sl 3= w21 T8 <@ T R
g kT W Teel TR 8 9§ kT g

far

2022-23



JE W W U e sgfa &l sy
e S Hd §, S Hoad: Sqef H1 ge
M ¢ @ Bl 20 kHz § etfusk ergfa w1
sl wl wge s a1 WAt wed )
STAfth, TERE SR Uuigs S Siq wedt
S Y &1 B UG o AN (moths)
U1 I 3T U B 71 3 WA TRt
B 3= I=d TG i el i A B
G Thd 21 S 3T SH-I9 3gd Y TG
& IR H SR foe S @ SR 3@ YK
@ H THe WM ¥ S U 2 ogg ot

e I Hieh FP T Gord Bl

STEUT WETaeh gfor: fS7 AN 1 7 G
A B, S T@ I I EYIRA Bl &
€ o9 W T drell Tk gl g
2| THH T B9 HEHHH, Th TIHRR
9 TR BN €1 Sd LA AEHIHH W
Tedl € df 9% et @ i faega Gendl |
TREfG Y I 1 TRATHERER 3 e Sehat
! YA w1 21 A Gehd THR G
taf 1 Al W gRefaa Y Ky S 21 A
egf A T o S T afad B ©
A AR 1 wafd W A Sl 2

1. GE "9 & FME & fdq g
WY FT 87

2. f7= 9 gelya srgfaal &1 W #7787
(@) 37agT i
(b) LA

12.5 UXTEAT o ITUANT

TeAtEl Sea Mg S qul @1 et
el i sufeufa ¥ of w fAfded va w
T R Gehdl B SE den fafere o &

&t

2022-23

¥ et w1 fowga &9 9 SwEm fe
ST 2
o TUAM UA: 3H 9FN hl WH HA H
ST 1 St & 5 ok wge R
BT B; SY—gtieehr Telt, formm sTehr
% USl, SoiaRieh sTaFd omfl o
&gl I WH H B © IR AH
T ol Ao faeEE o € iR
79 oo o wqeaty ol 9SS 2
3=d g o HRYT, 4d, faehar qen
T % HU AT BHL A R
ST &1 39 YR % quidar 9w &l
Sinid
o TUEAM HT ITAN U o saniehi (fUel)
H T qA1 ST W T A M ok
faq feren ST wehar 21 eifeaess SRl
HI I ge-98 WA, o, FeiAl qe
ST YKL Rl &M o Tl ST
H AT ST €1 o7 oF sefishl | faemme
TR A fox S 9 ¥ fe@i 728 <,
qa A1 I 1 AT I Al
F0 FI 0 B T q U &
=Ah ¥ T (U ) S E SR
ITYd TN 1 91 AT ok folT, Se=iehl
F1 ST R s 21 A efer-am
Ff W B 7, 9 Teaf a6 wafdd
Bl S & S < et Suftef ot <erid
g (f= 12.16)1

Skl

YV

qqEE
VYV VYV VYV

/N /N

A4

/N /N

—
(=F
=

YV

Eisfcaicyica
for 12.16: a7 &g & =i § {199 w7
Rrafid g St &




RO et fSen! qUTesd aifeh Bidt €,
TEIH TAF oF HIUT H TSR TR R
qge Sl €, sAferT 3| wafd 1 SuAnT 39
w1d o fag 2} foven s "R

o TN T Bl BT ok fafy= amn 9

Tafdd 4 L A T Gldied S

12.5.1 HHER

HMR (SONAR) ¥1&& SOund Navigation And
Ranging@TSFﬂ%l W@‘i@ﬂﬁﬁ%mﬁ
St o feera foet =61 gft, fem den =ma wroq
o fau queaty a1 S9E T S R

ST €1 39 eheiieh bl “ Sehlehie Rl
(ECG)%El Sl 2|

o TEEM HgEE TH U E S et
T &1 SYANT ik HMd IR ok
aTafter M 1 fafde W & o
fau & o < S 21 39 qgEs 9
el oF Sl; SE—gehd, Tomme™, e,
TR 7S 1 Yfdfae g foman S wehdn
21 7€ GguH I YA I SHE=E,
S forerr den S # werd den fafu=
3 H SEE (PH) H qa1 I H
TRl il B 59 deheieh | wqeaf
T IER oF Tkl § THT HLA © a
39 TF ¥ WEd 8 St @ S@l
ek o T | e eIl 81 35k
YT 37 A bl forega Hehdl § 9Rafaa
fear S & fSEw fe 59 o &
yfafas o1 for=n smw) 9 gfafasi =i

R Y 1 Hidl 87 9FR | T 9fe den
T HgFF Bl 3R T8 fRdt A1 a1 e
o o 12.17 1 Sifa o S 2l

ferd 12.17: 997 5RT 999 1 T o GgEE GR
TEUT FHT T qUeaT

Yt gty a6 S den Uit e 2
3 90 It § oAl € qen 995 9 | fis 9

A W y=fEid fhan s @ a1 fren
W qfga & T S @1 39 dehAtn

ZHIH o UYEN] WEfdd el Ggasd gh
TR HT A S B HGEH qeA W

1 STCSHFAITHT hed B ST
T ST T T H T KT A= de
3Gk S e de 39kt gfg @
sifafiaaetl &1 @ o § fEn
SIS

o TUEAM T SUAN TR i SIS T Hl
SR FUN B dred o fog o foam <
TRl €1 ¥ HUT 1K H G ok FET AR
et W 2

192

fagd Hehdl & ok a1 € okt 3o &9 9
RS H Al S B S et Bl e e
A o YU gl ST o 9Hd SiaNe
I AG Heh 39 T4 &l U T TOA T 7
gl @ foed waft @ wafda g 81 Am
ShfeTe qeaf dehd o YW qef ARl
T AU 7 del WL WA H Ay
aA v Bl d9 Hag ° U # g 2 cqr e

2d=vxt

2022-23



S fafyr i giqeater-E Fed 2
AR 1 deh-ieh a1 ITANT THSR i @ A
FE qA TA o AR Feerm =g, =,
wgfe, feq St (et 9%, g9 gU S
afe &I TR U i o faw o
ST 21

S/ foF e 9l fRen T ®, =mRS
T YR | 3T 9IS ! @ieH o fag
Ied 9T qUEA qUi Seafsid shial @ qel
A o I ST e LAl 81 TRg
BRI 3 3=d dRed oF UUEA TR STal
T FHIE W WEfdd gl TS o HHE dh

wged © (Foa 12.18)1 37 wrafda & )

IATT 12.3 Th SEMN GO ScHfSId
FA € S TS qd ¥ Wafdd gl
3.42 s % Y GGfad & S 21 Afg
s 9 § A & 9 1531 m/s
B, @ 9% qd ¥ e & fhad 3h
BIM?

YO T YA ok o M T
t=3.42 s.

s 9@ § qUeEAt & |
v=1531 m/s

T g =ell T 3 = 2d

el d - 95 i TeTE

2d = &1 T A x YOI

= 1531 m/s X 3.42 s = 5236 m

d=5236 m /2 =2618 m

31d: SRS ¥ 9% 9 i 34 2618 m
I 2.62 km Tl

1. T% gAge @R T It I B,
Sl G % T TH @el wgH |
THIHFT 1.02 s o TI=Iq 199 Al
gl Rk @R gHt § s # o=
1531 m/s &, @ =g & 34 79
T

2022-23

Gehfd | TGS ! Ul Herdl € o el
He FE W 2 AN I® fFE THER F 2
giCaiest Hoforal @ 3R o g9 9 |

F1 @1 § e w1 ST R B

N
.

ferT 12.18: =HTRE 51 qUeAl 3eqfeld gid &
qur sty 91 &1l R wEfdd
gidt &

12.6 WS hHUT hl TI=MAT

B0 Y A0 7?2 oF Uh Afadesl gfe o
%M (1) FEd €, F TeEd ¥ g U €
IE FAviE STgfaa N a1 H B a1 q@
afterd=il st fagd Sepdl o a<erar @ S g
ARt 9 B4 U A qeh Tg=d 1 Wi ok
S §R YA i YR oF 98T o a9 H &H
piCE eaul

193




Rl T T Yaell fooell 2l & 59 %ol geg =

T 0l qee el wed &1 9 wem & gdted

e F0l Jeg d% TEAd © o foAeelt o ST &1

> 3R M el S 9 Sl @ 3R 78 vl U2

K | - R A T ) e e, e
TEe R U qeg AR HI 3R T w2

N AT e 39 TN HU U8 T il ¢ T &l |

L e foemm &9 &gl (e, F=E qen o

| o (fet@)) 5 Al &1 2 T @1 3 1 7eA
e S U &g M 9 e ot 39 9 9RadHl i
o Alaer Ul qh Fua T 1 2| SAais

%l ¥ ®UMad (Cochlea) G @ HREHl
1 foga Hohal o uRafda s & smar €1 9

Tl FH ‘H Yoad’ Feddl ¢ AE TR Hekdl 1 @0l iRl g1 HRETsh
el § &af il TR HL1 &1 TR a1 A9 T San @ i) afeqs e9e61 wafq o &9

o1 Afershl | TRt B1 07 Aferht o TR H ARen #ar €l

T 12.19: 979 &9 & 9997 977

waf fafi= a&genl & shud % & SR S Bl 2l
e ferdt searensh A o oresd @ o w9 H guia et ?
st e o wenTa Gdted! qen faterl o ®9 ® i gt @

A GeR0l H, W19 o HU1 M &l agd, shad faaiis & gaid
g 2

waf frafa o dafa == & g

e & Afushad IH ¥ =Aq9 WH R qA: eifuedn AE W
Red ¥ TH I T e 2

98 Aq9 g0 9 W e 7| &1 s A1 @ oTed €9 H
A T ) RGN Har 8, Lt ol e (1) wea €

TG G HIEAH oh B oh Teh WUl SoH | il T §8 1 ST
FTA (T) F&d 2

194 fazrT

2022-23




Tl O99 § 8 oIl ol i Fdl G&N Hi AN (v) FEd
L

g v=ot

eaf =T O (), ST (v) de aeed (\) § Gae 8, v = Av
2 HI A GEId: Taid 8 diel AIEAH i Yhfd aon i |

fAeR 2t =

34 o TUEde o o0 o SR, w9 o STuae g i fIem qen
TEdA BH i TSN, TWerds dag W Tie T Afqed ° THE 107
T 3R A I Tk & qd | B g

e giqeaft g o fu ga =af qen waEfda afq o = w8

Y HH 0.1 s 1 THF Q0 a9 BIAT =AMl

fordl MR o eafi-fey IRER el o SRl Bl § 3R 3
IO Fed &

e oF AFIAUr Y dRed, Yeerdl al TUIl; Hd q ok ol
g fawifia e €

Yeerdl edt 1 el o fau s @ iR sHfean 2

fhelt Thish S W Ush Uohs H TR dTell =it el ol =
1 e wgd B

AFel § el il geEdl i STerdl w1 SfEd WE 20 Hz 9
20 kHz T ¢

FAA oF TWH W HY AGghaAl i a1 i erEse’ st qen

ST oh TUH W Al AT i wafdl U’ wed g
o vty & fafercn qen dreifres e o s STEn 2

GHR &1 ol h1 STAN TR i TEUE Ad H qe1 A oh

qdl o o foru fean sian 2

o T

1. af #1 © 3 T€ ¥ I Bidl €7

2. TH foad &1 TeEd ¥ auiF Hifve f = & &a & fae a9
H HiteT qen foer ¥ 3= B4 R

3. foE w@m 9 92 <wi 1 "ehar © fo el g=mor o fow
TeACHS HIEAH i SEvaehdl Bl &

g 195

2022-23




196

10.

11.

12.
13.

14.

15.
16.
17.

18.
19.

ta N 1 Wehia SRt @ 8?2

taf T hH-T1 AT ferdt o1 el & o &3 amues Ty
1 S TeAFH H S9! FeEdal Sl 872

afgd o) =He ql T WY-HY A BId &1 Afer = i@
T % D Yohe UYEI oA GAE <t B UG A BT €2

foreht =afer o1 stiea iea W™ 20 Hz W 20 kHz €1 39 31 eTgfaat
o fog eaft W w1 s 9| i ag o st @ oan
344mS‘1FﬁﬁI'QI

T rereh ferdt Tefafam ugy o 3 Rl W ? | weh oo 1EY %
Tk f | Teer § 3Aend el €1 TR R W fed st a9
qen TAom W Bl W el s a g faw T aHg
S REINISICECAIE 1

fret waft & 1 i 100 Hz B1 Tk fe ®§ 9% fral R
FHIA HM?

1 ea Y o I Tl w1 aer it © fSent TR geRTe
w70 HA &2 T R FdEu

5 T Tk Wid fRdl Iedeh a8 o 9 W W 3Teh g0 959
waf a1 Y glaeaf G <t 1 AfE Gia qon weds gag w1 @
feer ® a1 frg fq wfaeafs eifus v 9o < - @) f5@ =
e 31feek @12 (i) 58 &7 armmm wm w2

wJ 7 I & WEd o & SAEeie 3T fafau)

500 Hex =t fRdl HHMR 1 9el 9 Teh TR HMR o 3TER T
frorg weh It o drere o firrEn S @1 ae o gEes i et
T W HE AR IM? (g = 10 m s2 U1 \H HI =M@
=340 m s!)

TF A T 339 m st H A H T g1 AR 3HH qures
1.5 cm &, df T &1 3gfa ferat a2 == 3 w7 |ii?
IO FM 8?7 38 HY F9 fma <1 Gehar 2?2

a1 1 Yool @ = AfYE B2 78 o sen! W et et 22
THEE 3191 TR U o fau weaft &1 ST fve gaR
T 22 9ui wifsu)

TR ! WE b fau weaft w1 ST 8w €2
HAR 1 wiEfafe qem Y= 1 9uiF Hifs

2022-23



20. Teh Ygss W ol Tsh WFR Jferd, Teha ATl © IR ekt wfaeafq
5 s T TeUl It g1 A% Tgst W 9% 1 g 3625 m @
e Sl FTA i UM hI[ST|

21. fd u1g o =i W IS 1 Il @ o6 fole qRreaf a1 S9=m
g e S @ aviH Fifg

29. T 1 HMH T YR & war 82 fog=m sifsu

197

2022-23






