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s i &t R @ 3efee & & foe
Hoha dfSUl fiem@ o @ 99 w1 G 5}
Wied gU =S i E H gul

w1 ™ o 9 9 96l gied W s &

gagHgEs FEe (o 13.11)1 (Fdes ®:
A 3Tk R H WaA9T T &Y )| F Y
HA w1 LA GT U B2 A SEY vl Herdl
? T et &1 HeRor gol | B Gehal €2

wf i & S 72
e &t 3T g ¥ geru F i
Y yad e S 82

I Y G Wehd © b UE S gen? @
T Hud ? o fiemd o g ) 4en w9 84 @ik
8w Yaodl HH e W hIE Heaw 72

aaqa |, A o e ¥ 9 9 9y 9l
i T A AR T G 3 9w
THHT SO T8 B Toh a1 Hi G=Ror (TH e

ﬁ" TR o gt ae

Tl STel & AT
TH YRR HeT
SRE-Y8 9T il

EC A6 AL o o0 eat Sl § oA A

F GFHA B

H HT S ) % e S W A T ey 13.9

fort 7 § @ A 0w F @ S § A
Fel I & T adq o frata 22 wafy frafa o
qaRa &l & Fehdil

1 A Fal H GHd Bl 81 e A6 He

TeraTeheTT 13.8

T dledl YAl HH-2d AlfSE] 36 oo
S ¥ 9Rul T FY H UE SR A i)
e 3O I o faU 39 S W S H
feomgnl eam Wan fo = acer O <@ &t
AR I T FU 3T FHE HI A H GAg R

YIq 1 Tk HIX Thot a1 91 F1 Th ot
B ofifelu| 3oeh T f &t o1 &9 ¥
e R WUl oA A ° Wha & W

R = ¥R ¥ TUEE AW GSEIH Hi HiET
(Fe=a 13.12)1

e=="

ﬁ?13.12:WﬁWWﬁWW§SFI
AT WU HI A T UW 22 A
M-I ©E g e 9 gfeu fF = 9 of
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3T T HM T RS A UG HI TR
el B oF Ueh R W Wt qen 19+ fas =i
T I =1 "= & fag &8 # ot S

feraThal & §&d & (53 13.13)1

forT 13.13 : eaf7 319 Y519 & G0 Y Gl 2

T 3@ T waf ahet a1 o1g | 9 wehdl
2l ord °, s el off 3§ W
Hehdl 81 Y Th TANSH fHarFeard gu I8
=9l Hehd ® T ety eife o off = gt 2
A T gC fEel Selih wi A% it
(fe1 13.14)| 1 o9 %e Ghd & o tafd
o | ot T R e =2

forT 13.14 : facitr 2w

9 TF T dran fF S aeqe
3T Y Fhdl © a1 e TR weam § el
feenetl o Hafd & Wt 21 g8 Hiemw 9, g9
T 3 HIE i e Fehal &1 TH LA i e gAd
9 &2

13.4 U &af9 Rl 37U Ml gRT
T F

T oh SEd 9T i MBI HIT (HA) S
Bl 81 9 LA 3HH YW i © ol I8 Tk
Afetert @ TeRet © frwer f @ wh waelt @it
ﬁ?c’_vﬁ KKl %I 3'{5! Eay) U2Zg (eardrum) Ted %I
TIg Teh Heyul % il B 9E S o forg
& &0l geg F FE @ ©, AR o & fes
H TF U e T

TohaTeheTa 13.10

T e syen fea &1 fesan eifsmy
Tk T TR wifen) fess o Wk R
TF @€ % TR H A R T TF W@
F Tl 9 Y AU qHT WS o IR
@ o A il o @R A U= I
FEu| o e i 9 fesd & got TR W
“gl, g der ok fan wfen (foa 13.14)1
fEn f&F = & A F A T 7)o
% TE SR IR A= A oo B2

o 13.15 : #9f 928 & 19 HI GEAI
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FUl YeE T AId WS hi IMe oF THH S
21 a1 & FTH FUf g ) Siud w7 (Faa
13.16)1 %9 92§ Ul i A HU (inner
ear) d% U A1 2| 98] ¥ Hehdl ! ISR q%
IS & S B1 39 YR €W A *l G B

farT 13.16 : 5AT FH (F7)1

jﬂ o weft o o wE § B e,

Tehlctt A1 HSR a&] Tl STert
wIfewl 78 Ui 2§ i &fa wg
Tohdt & e g 1 il w8 @
Tehdl 2

135 U Rl STMH, Tadehlel deT
g

&0 WM € T ffdl ovg *1 aR-aR SR
T AT SO HEAdl g1 39 T 1 I T
ff wed 21 o9 fuselt wensi o Srem A qen
THeh el o 9R § UG goh Bl

3fd Wehe B el Il i G I e
#T MR Fed 21 R I T H A9 S
21 31 Gehd Hz ®1 1 Hz 3gf T <o
ufq Uehe @ SR Bl T AR T oa%] Th
Yohe H 20 o R HE T A THHRT g
FI B2

e SO FH Al o H 3@ WR A
A ok YUt et 9= "ehd 2l
e HY G € Ul 87 Sk Ty F8 Evsh
g fF 3 el f= wR # B F eTm
Ft g1 fF F 9 SRE R 9 s Rl
3T qen emgfa fedt waft & Aoyl o
g1 o B et o Seh STl qen et
& ER W I L Fhd B2

YaeTdl dAT dcd

ToraTeheTa 13.11

T U 1 Ay 3R T =E % I
ofeel =w = & oW 9 e o R
§ THIE IO gE A Sl geul s
| W =99 § SR ¥ e\ S

ferT 13.17 : eHipia &1 75 HIEEE fremq
I 79 FXT g
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e el s== &1 @ * g T a9 o
e HITY o1 0 P =R 22 =R A eatrar

firemg w— SRk 9 ]

afeer wae B STl 22 TAA 9 ¥ g9 e, iR ot 3 o faea 2
1 fam & PR & 29 g0 odieE & oTeU <@ 3 W R e € e
TH BE ' R eewry (A 13.17)1 g ;}
freme &t wfma wwEw fEw Tk ;
fopat X fazenfua eidt 21 Wi <1 e F =fera § foF 90 ,
il o U9 oF Y@M &1 HIY B W e 9 fr

@ I Faodr 3Heh oam W faslk i 2

Ff €1 S T bl o w1 S g eaf w1 devr a1 are i il

Afud T T A TR BN IO Al w3l Bl AR shu w1 ergfa ofuss @ o eW
¥l Bl €1 S oW kH g #Ed ¢ fop waf diEt 81 9K s 1 gt &H

IO @ He Bl @ :
i e o T W e A o T d 89 wed © fF A w1 dRE #H B

g 9 A hifsul o1e, g feerfaai |

fTeTE o6 hol oF STl i ol SIS ) &
fora feafa o smam sifus 27

e &l Jeerdr a3 FIH ol Al o
AAM o O o GEHUIGE gl I h
fore, af smam g 8 ST @ Yeord 4 ok
Tk | 9 Sl @1 eerdl shi Sfdew (dB)
e § e i | e wweht fafa= g
q M del | I Yl Sl Fe @
Hl 2l

[EE TAE 10 dB
R FHpHRE 30 dB
I ST /STy 60 dB
=R AW 70 dB
Ifd el 80 dB \ Ir' f b

VYUY

80 dB ¥ 3ifysh Yaal IR IR o faw FHeegms
Bl B

g Tl Yaorar $Heh AEH W AR St
2| 5 forelt ohftd o 1 @M Afues g @

q TGk g 39 A Yao Bl 21 W& ST
BT 1 © @ S = He B 2 RrT 13.18 : 3Tl eaft &7 AR FEiRa Fedt 2
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IR0 ok o, @et W] g ¥ Shfud g 2
T T8 FH R &1 eaft SO H 2l
@ R, € w1 emgf stfuer BT 28R
THfeTT. Sk AR &1 et 3o w2 (e
13.18)1 T&ft 3= dRe i eaft IO HLT ©
Sefeh I I TETS 1 dRed He BT ¢ ey,
I T TBIE AT Yol © Selfer uafl & At
qdel B B

3 yfafed a=dl qen Sk i 3Ters GAd
€1 N AU SR e B AR T E?
T MU FE Ghd & fF a=d H M@ HI
g %k 1 e Hi gt § e 22
HHFIA: T Hfgal i oG foedl gew &t
aTue SAfersk ST T qen siferek e B g

13.6 TSI AT 3T AT

T W4 § T Al Soq= % o T e ww
UM o] i SAEYFhdl el 81 1 g0 9l
U TGS T eATE G Fehd B2

e 98 ® foh oA 20 SO Wi Wehs (20
Hz) ¥ %4 3gfa &1 a1l 9ma &E 9 12
Thdll I8 HE Thd & T 20 Hz ¥ %1 g
*I A wEe w5 GYfed A8 oS
Gkl | WHT AT Bl 1T HEd B SE AT
20,000 99 9fd dehe (20 k Hz) 9 3sifee
safa w1 eaft@l ot 99a M g wgad T&l

FS g 20000 Hz & 3ifyss &1 smgfa &t
sl B ot gF Thd €1 Pl °H I8 & 2
Jfeaerdl S=d 3T &1 &afq I H arelt
Tifeat &1 v #d € 9 F9 g ghd ©
S T T 5 T

I O W @& (ultrasound) SYHT
St fafehcd o6 & § oTieh qHEAeTl oh STIEYN
wd e @ faw W@ e ®, 20,000 Hz @
Afereh 1 M W wE w4

Bl 3Td: AFE &M o faq 923 &t g &
TE (Range) T 20 Hz ¥ 20,000 Hz &%
21 391 @1ef T © foh &} et 20 Hz - 20 k
Hz o <9 %1 engfa dreft eafw=i & g4
Thd 2l

13.7 IR Q9T G

T A WX iR fafam yR ) aftEl g
&2 0 A wed gag Bl B o et oot
TR H TEAM 22 o ATl AUH gEs
Al € Sefh bw eTedl el el |

I ST er g-vyee | fdiur &
o @ 21 i e § e areft safat
gER Wdld Bidl 82 A1 9l @@l qe Tohi o
g (horns) &1 =l 3= ot 27 39 T&K
w1 A @l R R FwEd 2w H AR
geft fornefl T W A A 39 B Al g
i T HBA?

TEd AR 39 ARl &1 LAl ST
o E G @A 9% © S FE Bl gEs o
21 BRAFEE gR Ieq= el R At wgel]
21 (FHAR & qR gR1 Sei= wafd off geer eafq
FEard 21) afed afe gifid eTedd gae @ 9,
@ ot F A wia wW?

13.8 &af1 UgWuT

T 1 YgH0T o 9N A Teel ¥ € Sd 21 91y
o eraifed Tl qen woil w1 Sufedfq arg ggwor
wEel B TH YRR, o@ERel H sreafus @
sfaifed saf@l ol eaft gguor wed €1 @ A
e YgUUl o FS Wil k1 GEl o Tehd €72
e YgUUl & Y@ HRO €, dedl i et
foehic food werl 1 we off wfmfea e,
Y, TSeTfiet okl R & &M ¥ Fiq et
SO FRX Hehd B2 Sl e H weT g
fafars qen Ziforet e, e o F© I
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(appliances), <l (Coolers), dldljeheleh, [t
s g o T SwerE )

g UgHOT Sl T gl &2

F M WA ¢ TR uRew W et Wk
H IURAfd e Wred HaHt gHeed @
FRO o Ghdl g1 AT, afa qaE (S==
WA-919), fa=an qen o 9gd § w@eed daet
faepR e -yguor ¥ 3= B Wehd €1 R
YoIel taf oh A H @A dred AR i G i
& ST el T ®Y W w9 € W

S UEHUT I Wdq @ % U

e i A s@ & fau &9 w3 & wa
W e S =R 98 9 R s wehdl

27 o fau agaHl & I9E, aaEE %
aredl, SfeEnfier wefial denm e SuROn o
LRMHh 'ﬂﬁﬁ?ﬁ (silencer) IGRIEI T*‘ITT%'QI

A s o eaft yguw 1 ke fafa
fopan S wehan @2

e I HE Arel fRAThadl Sl SEr
gl ¥ R Guiferd &M oAfeul s 3
H A AN I AT & 9 gL wenfud
AT ANEU| WETfed a8l o B 1 SYANT
®Y 9 ®H HA =@ifeul fafosa den G
Ml &1 s geaa w9 WA =il =
YU o BIfHehReh JHEI I HH HH o faC
gl qAql qaA o TH-UH US @M HIey,
g8 & wft s o 7 we U

STt &rfa

qufean s eifd i for foret &) et @, 9 S 9 B 21 onifTeR st (disability) | feRdt
SR, e A1 Y o RO A | HiST H01 Wl aTet S=al ki foRS @A H ATTARA B B
T T=d 3T 9T (Tohd WM91) h1 WG HT JAELI €1 § Grqeh F Gohd &1 i dh e a0
o gRuTHEEY fasmfad gt 8, Tafery e sl § TEd "ed i arh vt off ool 8 geRd 21
STETTeR o/ N fiTeR 2 ferrall < ST axfeured safermel o St sl TOTdl § YR <l Tewe o1 T 21 s
efferedl oF T@-9ed o ddeRY § GUR oM o oy GHS ogd 9 R Hahdl &l
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ST I

S @ % w g o9 gN S gt 2

O UM ap-dqel % U N A S wW R
o wfy fordlt wem (T, 59 o1 99) § wEia et @l
g frafa ¥ gafRa 78 & g

S %ol wE A & ST Rl WS HA B TS T
Tohdl I AfEdsh qF 9 30 1 3@ URRA K FE0
FEd R

gfq Hehe TH ATC el A1 Al BI @A I hi
A e T

o gl &l BT (Hz) § =9 & €l

O wW w1 W A aAfees gn ®, et Sa €
Yool Bl 2

o W & egfa Afes ¥ W qRe s B ©
AR et erfees deur et

S fm el 9k wear €

o ok = srEifed et s gguer Sc et
st gguur OEel o fou wRen g Sa Y
Tohal T

S @M Y{EU & FIaH HE oh YA H =eul

2 USH & fFAR qon o WMl W U TH 9

WEUUT i %A feRal S Fehal B

:
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=
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N
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:
3

1. HEl SW gfu—
eaf G B Tehdl 2
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T AT 9

10.

11

12.

13.

= § 9 ffg o a1 1 g Aae e S T B
(F) B AH &I (W) B ASH HI

(A1) &9 & (=) Hfear &t

frafafaa oMl & 98 FoM o WA T’ a1 TTed %o o |9 'F R e amse-

(%) =i fafa o wafa 91 &1 Sl (T/F)

(@) frdl wfaq a5 & Ufd dobs T ot oAl HI HEAT kI TR AR
Fed € (T/F)

() A S 1 @MW At A et w3 el 2 (T/F)

() WM ®HI ok T el 1 W 20 Hz ¥ 20,000 Hz 21 (T/F)

(¥) ouA &I Tgfa ot w7 A aRe 3a1 &1 3Afere g (T/F)

() reifed a1 At ot i G wed B (T/F)

(B) eafT guo SR Fav ST SA FL ekl B (T/F)

Sfea o=l g0 R Tl a6t gfd e

(%) foet 9%g 51 T od ® [ FH § faw T g H: E

(@) Wererdl e oh Y fauifa =1 St 21

() =g & e B

(%) efeifeq &t &l wed

() a1 T deorm ol i g fuifa gt 2

Teh SieTh 4 Wohe W 40 SR SIe HYdl €| THeRT ekl qel g Hd shifery
Teh ool 30 @l 1 500 A i Wehe i e o § Hiud Fioh Laf] Sca= il

21 ShUA o1 3fTerishTel fehel 82

7= Al § 39 9w geEe S el S A ok fae shfud g 3
(®) elas (@) faar  (m) «igd

IR qe Fiftd ® A SR 22 F Hef Tiid O 59 Geha €2

O FreRel | eaf Yguer o Widl 1 g Sy

Ui IS fof waf Fguo1 Ae o foQ forg wehR | BT 272

Tk W1l T Heh @S =Ted €1 3% Ueh HehM Ggeh o fohR W qell SO0 9
W I TTedl Big AT A 1 TEAE HA T R | ST Y HIell- T il AT Hh GiE
T A 7 T ST FT AT hifeu]

e AMEAA H1 T TR q91 38k H1d FT ST IR § AR FHifr)

A | afed den Here 1 TSN Tk THA W q9 99 9O g W ufed g 71w
dfed veel fG@rg <t ® qen e 1% | A <1 €1 9 Y THRT S H Tehd ©7
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ferearia stferm - foRameRemT & REeETg

L.

3T fomner o Wiftd et 1 FETl 39 ST & o Giias 9 o el R
el &1 A BT T G ST T I o 37 9 o A1 fafa S et e
FHW qH i el B

I 319 i 9@ 77 SO A SH FHE ¥ Ay iR @y fF o s Y
EEIi

TS IRAE |l qe 396k g IS, S Al areEAl i gt asul

T T T TS qe 39eh T fa TR U U JHET S99 g1eff i 79 HEi
W G R 1o Rt fis @ 39 om & o9 i eTes foR qen el & wRi ek
@ o fau wfeu) 399 *fe foh orl oF W i %l %9 e 719 ¥ The | 3@
ITY T ST o STS I UM & STRY FY F TAH ok e wfew (o
13.19) | 51 319 TS SIS TETERE 1 waf G U 87 376 39 Tohamhai & ad
ST T 1S 1= 1 219 <l o o @l Bl S 39 A At g St 72

T 13.19

2 faei 2ol sl 32 fo 13,20 &t wifa wam sifsw) giafrea s fh
T U HY T T a1 TH W H T | M9 H § R T 1 e il
1 o1 il oAt 39 G U 22 3w R fhad o sl w6l a3 feRarener
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6. T ASH-YSE H VIR YSHUI o Hidl i TEAC| SO Har-faar, s qen
weifeE o ferem fawel iy gemee o ik wguor o6 oy fefa i) e wfe
i S1ET den 38 FHen W wEd Hifeu)

39 7 daamEe W Gatud fawe © &R a1 s1eaed o 9% ©

e www.physicsclassroom.com/Class/sound/soundtoc.html

e health.howstuffworks.com/hearing.htm

\

\

qRd o BSUEE o e TMeIpUel AW Tk 9oAd fehell €1 UE wgd 9§ S
(etfuaf3eRt) den areg (31 derrat) ot o fou ufag 21 et wem saee S
T T Il T WY, FEIA, G SAfereh SvEdea ol fohel o e gR & wd
feord U T 1 39 TR o A we ffvea fag woenel @6 aiferal @ s safd
Sl (o) et @ R e e et R fre o it fag W fera fareht
T R GA ST Hehell B THHT T Teh <dleH1 Jollell o &9 & &1 T o) afg 1
el fohel oF STEY IS WEHT god @dl o, @ TR & FR T fAfvea fag
W Aiferal SSar o qen fhel % ofiat 1w Harfad @Al @ Gdeh © St eff|
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Toh AT A G9ad: YR I8
=areHt <t g T e gl 9 fRe o
agd WIS 1 7 gl W w ST
STd € T el el o ferht o wifers Rl
i Taw 2?2
e TEdl € Ura ek ® foh S ugref e 9
eI T oI ! welfed e <4 €, 9 faga &
gaeis (3T=0 Wielh) B R1 THeR fawid S
T U W s fogd um@ ! emErt 9
Hefed et 8 3d, o T o € =i g 2l
FeT VI § I8 W9 A oh forg o g wered
A 9 faga & yenfed g9 @ § 1 A&
T Uk G (tester) SARN 1| ST SATIH!
o & T AR A T 3 e
fohd YR HerIdl ohi oft?
T @ o fo ergd S dfen qen Tegfafem
fogd =1 <o %d 8 S o QY 99 W,

!

eh Ul kel fogd &1 @ T8l wd|
qenfy, Ift T THH oM Wdfed (2WR) W
e 39 T HI S HT ot S ST eI |
2| Afeh gall o Yo § S BT 22 91 g9 o
forgd =Ter ohid 2 32T o il

@Waw@mﬁwm

=ed € foh ed T s '
Foft ot g1 a”l (F=) A
S A1 gde (3ae) 9 faga
g & w =few) ==t
goe gt foparRemdl |
g fagd 9o &1 & ST
HT =Ml

14.1 == g4 Taera =mem @ €72

Ig W9 w4 o fau foF 59 W 9 g faga
I i YefEd B <4 € o T BW S wudifes
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(o1 14.1) &1 94T T Feha ©1 UMY, 316 &H
Yol o TAM W S0 K1 ITAN F| FOATE
ST & § U8al & I8 o Tl &t R
9 @ # W@ T A A

TeraTeheTa 14.1

Hodifers o X =1 &1 WX 6 faT Tk T
T TR HEU TH R B OO @
Rger I B Sl @ SR ded i @ S
=ifeul qenfy, At sea < & e
3o e § fop wuifes s T W @
B T Y THHR GHIIA HNO ol TR
7 91 I8 G9d © TR a % g Rt
B o 9e9 WIS B T 7, AUl U oA
TR B T B2 W9 wifSC o Tl gaem
#9 g€ € T T AR AN " 9 A
%49 g € ° 9od ! 95 difwu) o1 R
Sita wifse fr qodfes w@ T w1 R AW
T afz 7 o off w1 T W= w e A
Tal w w_a e

Y YR & GUdfers Teftaifd & & ol
@ W1 3w fafa= gai @1 wieu s ok
faw w1 gHd B

( SAATEHT:-3Tq7 OHEIT i i<l FId 7T
gqeh ARl & @A Rl ot ahaol &9 &l &
3Tferes a9l 7 HNTT 39T ST & AT A
vigar & WATA gT WU

TraTeheTT 14.2

JhR Tkl T2 didell o TEd a1 WS
FS TIPT Uhd Hih 3¢ % HU| Th
TFRT H Teh 919 o I o aUe Hiq
W a1 foren sefeml ome Fudfers & 3|
TFRA oF THIY TR Ik Xl il i ok
W 7 s § (foF 14.2) TaRw =H

fan fF S TR "R 1 cm @ e
T W T T dfeh st o wU-wY d T
T A TR off 7 R T gl w
o e B ©2 A A H W@ A fawan
feId 1 <o 3l ©2 g % W a1 foweh
I 39 Yook A1 B =eish | § g o
H w@m?

3 (

I Tﬁﬁaﬂm

faF 14.2 : g & @ s79@1 fXer 7 fogga e &1
TRI&TIT HIAT

9 HOifa o 3 f9X o o @1 59 ST
Y foR@ o1 1 Yafed g9 <1 @ at qudfers &
aftger g e S @1 uRey o foRE om yenfad
el € q¢1 dod I @ Wl @1 W $hiE 54
R e R e e e Ci e
Hudifars o1 9ftae qU ST BIa1 qe ded & T8l
Bl

¥ fafml o 59 & 9as g1 W Jft gvg
g Fahal ¢ f g9 @ T e T SRR
142 9 $ff @ Wehdl ¥ TEHI T HRU B
ekl B2

N AR AR T R Sew @ feR@ e
yalfed eF W o8 I 41 eiar 22 foRa o ok
SO J9E oF HRU 9ed hI qq Sod dY a%
T gt < @ Srar @1 qenty, afg gRue o
fogd 9N a1 ® o dq Tat| T A 8 a9 o
FHRU I @I B Ul ST ST ¥E WAl |Rd
fop forell ooy & for@ o gda e et @72

fore & o At quWE
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Tafy #1E Uil faga &1 =eH g 8, Wy
Ig G9d ¢ foF o urg et wifa e @ fae@
1 AT A L 11 31 FSTeh TRor wadifars &
gy At g e S € Afeh R oft 3o genfed
fod oM dcd &1 W HE & AU god @
Tl B N BW RE UH ST GO o
Tehd € S geel O Rl off Hgfaa Y HeR?
Th 37 TR oM o6 forg sma forega =
o Trdl o 9wE o1 ST HT HWehd B
AR A5 T for TR o gosha gue Sa
Fd 8?7 @ fopelt ar o foga om wenfea @t €
T IHeh T W gahid g§ W T I9E g
27 foed om0 o wgd goel BH W ot gaen G
H fa8u @ o Gl €1 F TH foRE uW &
JARI JAE BT ITAM Hich iy TIATET o
qehd 1 3TEU fohamehel 14.3 §N 9al ol

3q T 14.2 o Hdfers # faga aca o &M
R LED (Y 3&sis e@e) (o 14.3)
%1 TN H Hhd €| LED godl foe@ em
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