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& 3T 9

3O < S § B WER ardiary wid & | 29 ufal @ gederee, el @
M A7 fawelt & RS- 3Nfe FAd £ | BAR 9Ri SR dRe-ave & fafaer @i
T TR gaaarett @ eafat € | avdaa § 9 &9 el @l & e s s
¥ A UsaE ad 2

T e TR 9 FaE B & Jal ak 6 U g A IR g« & e afE &
qTeqd § HaTg il © | 99k 9 Y A7 fEdy WER §aE g € | RN I8
Fosa | UG | o1 M B v i o A 4 =0 M 4 R 115 i B 2 B e [ o1 i or e | s -
T b ode aferd off a9 & Gd €1 9 a1 da1g wE § g9 S9TET SuanT
Y AT BT BT & 9% YR 5 &6 s 3 el o B (GXHm), =3,
T, woT geer S fo UfSRT ud TE.uH.ud. (sms) 3R g o Suee
2| el ST d9T BF 9 SWE e ERT aradd | A w ugar arar ait
S-S BT € | 31 § T 1 81 SEE Bl &, W B9 diad a9d A
qan (S 6 Fite a@ ¥), @ WA 7 @ @AwE) B @M aed w5
fora-graena Wear aaT & &M H ad 2|

T 9IS &l Ugd & UATd AT —

o TN & TOTIH T YPi &1 A0 HT Fqebl;

o STEEI-IGHT T, O A (af) iR faga-graea aam § R &Y T

o V= FaR gfomai AR (SONAR) T 1R (RADAR) # fafer= a1f & Suamt
H GHST D

o TIAR & Hed 3R AELIHAT HT qU HL Tl

o ST-3TAT TRE 1 HAR YUITrdl bl TEaTe Hebil 3T} IAeh! STBTE-XE Tl Tebl;
3R

o HUAR H FHFYY 9 IWUEl & ITAN W YT STl bl |
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18-1 rjx d x.kéke vkj iNfr

ey, HE HT IR T 1 HAl & &N T Uer fRU S E S O & w9 H
e § T FA g AMERBR H7 Ued ERT &4 A &1 a1 & & | STEy,
U FHAFAT SR 39 THS HT TATE e | FFF R a7 & 91 G i g9
* [T &0 Uh WA TR H qhd § |

T 30 cm TS H TIHWIH & dR 91 R 1% a1q (G o6 ugitTam) &1 &R
TNIT | 379 39 29 UHR AT fF IqH! AP UH HAM ol a9 A7 | T W2
d2 A1 ot TEE B g T A | ST U @ UH Bl &l gl U
T U BT AT &1 IUANT T X Thd & | FHH & Gl B O Tk QWM a1
T T (S @8 93) ©ig & 39 ate ¥ 919 ey 98 a9 ° w©

1. 319 39 39 forelt frsr & #feu 6 a2 oof & {6 o onw 39 o/ (W) &)
P Hpd HAT AT FT IH HIE A GAE <Al & | STA B G & forg &
HHAT & AT HAT I TohdT DI FARTT BT U2 | 3T I§ qUA o ST g
e 9% (AR) & HAPpd & & AE 39 &1 § & & Al STaNT STl 9& & Sl
T | IR AT ALY @ qF iy fF SEnT O d@ STl & o9 s b
gRT (WS §8) HUT HT T |

2. UH R FANT ERT Y HFEI Bl GHS Gehd & | U BT BN H THST o
(TR lem TEE T 2 A1 3 mm 9IEE) 39 94 § § 7gH V &l B &
3R S HAW & 9/ T WE 92 (AR) & S ASHl & | T G2 B Ahd B
W TH B & Ths Bl S BT B T AT TLA: 3@ qohdl & | TaT
& Tl amerE, F feR, RaR, tear onfe & arl & @i o &Y 9@d &
ST AT & ATel Al O a9, ofd 9 39 & U qest Sadl Wl Y
Tohd & | TR 91T IS 7 fHEl &l 9o I STah 39 dd 9 919 9% &
HEAT HET AT 3T 3T Bl Bl WL GG bl | (Al Dl Bcchl-al arq T
Jg g1 oot & foF A1 T SMAnT T HE €1 SR Y BId & {hdl avad
R T F Fle B D! IAE G AR {6 AT BT HFB Tahe al AT qiy
% Fu= 4T & T 2 SR SarsT o |

3O Sl @ T S YO b e B 9= HitoTy | T SN 399 TE ey e
Tohd & foh ¥l o S | IS Ge 87 T HFT ik &9 F 91ea9 g1 §9Rd
B € TR 39 YR e §aid Bl & Sl o & &9 § T Hdl & | Fih a3,
S A % T # T H1eAw & Sadehar el 8 | B9 Sidd & S I8 37Uel
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A & b BHRT el B3T GAT AU O] &9 folg g8 S osnegard & a1 & b
fomr g i @ AeT & &9 9T W I UHR dAGdid Tl HY Ghd o &9 T8l
(gt ) R U £ | UET TEiae & i dfe W arg e & i e wr geRer
& foU ATeAm &1 SEasgeRdr Bl &1 36 AU g AaRe & dni X Hd
SUUE ¥ 2 fea-graea a@i o @2 U &, it Oea-graehd a w gawer
% [0 aTem # SEgaear Tel el & | O E W Bl &, U UET T S
e a9 & e U Y & IR-GR RN & Ig Il BN URded I BT
T SR, T BN S GEE |

T, 97 BT & 99 379 Ush YRR &l [hal T § Behd &7 3T I § TR
% R & =9 8 1% Ja@R [9ay &7 oY § 91eX & 0% d¢d &Y <@ ¢ |
& 78 o 3Ed € o 7 ey 9@ § vk W gu aag w0 F g € o R anx
T SR FeaT 3T Ui &ldl & | U JaTeR B & a6 AR 9 U8 & AR 8ol
T B W I R ATEY BT SR ded Ed & | I8 918 999 & foU gaar ¢ | gaf
et &6 vard ® sadd Ydid el &, W Sd H 98 shad ey & fafq o qReds
T T8 T T ST S awdr () F A SOl aeat () & fHaew a9 & e
ST SR I TR & AT T & | T 47 Az & Fo1 bl U o 9 T ad
TMARG 6T 29 famgeli & 9 Sof &1 TIMaRa &l & | ofd: a3, &1 9
e = B B

&A1 T ThfcT BT TS & foTT Yeront 67 STragaehdl 2l € | 29 dad & o argdanesd
STAT-3TAT FY epre & forg argd & sl ¥ St Sl i e Seed wd
210 & fyareed AR & arl @ STav-oent diiaret (e W shfert &
T E O ST Uk @l [ ar R e oI Thad € ar STe-3teT
et el 1

el T fas 39 gearet & W & RN & 9He § SUR Ferar Bl © |
T & A B qHA TU-AT LA SURLT I § ARl bl Teg WY FT D
S {6 g9 | wers 99, 9 99 O TR, A Rete iR @ty yaede gioat
anfe | et = = YR & daiel 35 & 98 ° 9HT e e 99r
H I g2 & | TRl §AR | W | Hoeld, SATeT Arli de, T &9 9 qo41 ATehis
T T ST AT Bl UEAMT E |

182 rjxk dk fuzi.k

o @ & e i & & 9W, * faw offe ¥ Yeamd & Sdl ae § ao
% U & forg o He fafiee o @, B e aee #ed ¢, MuiRa wer awh
AT &1 UH T B EIOT JECH, AAM, AN, AR b qal | foear
SIS
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N
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fp= 18-1} o &1 feqor

18-2-1 Vk;ke
T H (3TfermaH) SHarg

18-2-2 rjxn/;

N AR A AT Tl b i B G BN AW T@E Fed © | 39 aEE b AED
Hiex | AT AT & FAT A ERT YSHEIT fhar S & | e i & fau, 9% g
N HART e F foRewi & I/ A S )

18-2-3 vkoUk dky

TF IO T H iU MU fag § e R § @ e 99| T d0E (s) H
AT AT E |

18-2-4 koflk

far T fag § o U FvE F o drell qof @i @ e @ s (Hz)
H AT AT B

18-2-5 pky ;k ox

Wﬁ%m%%ﬁﬁﬁ@ﬂw%%lﬁtﬁafé@g(ms“)
H AT A S | A U AT A & &t 9 U e A &1 T A ere
UF T F wad Tl 2, Fo ° g4y wfud fhar S gear | S, Sgfa
g yfaam &9 & Faferd 21 799 ge fepd febaar & 6 smafa & 9g7 w sade
FH & A 2| g8 A A § G9 H 3 @bl o, ik SMghy 1s # T
o5 & oI Al & qO @ G@ & S {6 Is H 07 &) S T A AT e
HA A T I B G F TR & | IR I8 AU FAET aR) Bl g, df T
TET | T AT G9I HH 2 AT & | IO & § 87 %8 Tl & (o — SATaIhIT
T=1/n
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STt n ST & | B9 T8 A & (o auileed &1 AR ST a1 AW Tt & drd
T 2| T UH GEvS H T g0 H fRAT fog W arEnar sandt 2

3 I = g x qEee
B V=nxA\

S A B eafy @ Seard el €, 9 et aa a1 e aid dweEdrl &1 J aal
et smafd 16 Hz & 20000 Hz & T ® il & 9 & 7Sl &l gA18 &l &
qE Uk T Ed & 3R =-fae aferaat & fog e Suwee & g 2
e T S 16 Hz | 91 &1 s1aed a8t sheard! & qar 20 kHz & afas srgfi
T T GHA T Feamdl & | TGS 9 S A Bl Fa A B IRE
T W B g T IA~ AR Te T Tehal & 3T T8 IRl SEHT SRR H T
& foo & 2

18-3 ok;! ei eofu dk Ipj.k

S T &9 T o ATl H STeed AN b ®9 H GO0 FAl © | geed ai
H FHAEI BT YATE TN % GG Bl AT H BT © 1 TG H AW B HROT A TGl
el & | 99 g § @A IO Bl & ol 98 97 AR ATl ST Pl Tl © |
TH T & FROT, a1g T 9¢ AT & [ HRT I8 s A @ o f&em
 faeenfud & S € S fh aXT @ feem &1 o & 39 e & #Rer F@l |
H A T AT & S8l § ST Gfrenfud & g Bld & | SFR qO Ay ST &t
T dl T e b AR B IR ABR SR, ST T[S aRT I & T2 fora
(TTH) STE I 91 AT & | TE ishar FRear Tl &l € SR faeiry oy 9 o
21389 e ¥ A g ddieT iR foRa o 2 ©d €1 T ST ged gU St
T AT A & | SR FBT e AT 7 & dl I~ A & &N A3 Bl Hoft
T TR0l Fel fRar ST Febh 3R et &1 FaRoT Fel el | I8l RO & b &x
At W F FEl G U; dig & AR § ag & ) € e &, Aty et @
HROT FE & I E |

1IkBXr 1'u 181
1. fpg i T & 77 U R q ST Y Bld & — a8 T forgel smgir 100
Hz & a1 98 a1 e smaia 500 Hz &7

2. 3R foRdET ety &1 A 330 HiewAEvs (m/s) B SR Smafy 1000 &2 & ar
BT AT T BT ?

3. A9l AR A S FEAAl A w ST H 9 9w g?
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18-4 fofiklu 1dkj dh rjx
T AT TE & e Gl & | & Ao, Fga-grad onfe & qehn ¢ |

I~k T I T BT HET AT & e GaR0T & fo A1eam 7 STadehar ey
T | TR AT AIT & OIS, T ASA T YA W R Fr 21 @R gt
H, TOT BT AT 39 a1 W R Far & f Aremm & o fohae ST At sieATE
¥ forenfuq fopT o | € (S 39 Sigd WX (1R eam B) IR &4 T 01 SEry
SToet uw Rafq & o 9 € (S S9! gTear R @ @) |

foRIa-Th T STasl § @7 T YR Bl & | 3% §e)l & [ag A
SMAIHAT el erdl, 3T I afq & o Fawor X Fehell &, oI foh YehreT a@il art
(9) & fasma g 7 &Y &Y et ard SfaRker P Ut 89 dd deddl & | faed
TR T § faEa ud g &5 B g Bir 20 F e e (e oiR
D) TN & TG Dbl Q9 & AR WA TS gAY & aaaq Bid ¢ | 79 &F faga
TEH T % TG T B © a9 87 T IR At a1 qdreAr o fowat
& dra i ST 1 a1 T8l B & | VAT I, it et a3 R arerm
(AT o6 ) § WEROT A §9F A ST 9 Sod A9 & A I Bl ¢ | TR
fEa-gras TN &1 [ AT & Sasdedl T8l e, ST d8f 5A & die
ST Tt FUIE — fRa T2l B | F IS & T § (T Bl & o fob
# 2.9997925 @@ kms™' % |

9 &9 el dremm ¥ e & G % 91 ¥ Gi9d & a9 &6 SHI 918 AT 91t
foh W, 0T % AE § et ST BT © | U ol il T & 3T o1 &l T
TS BT &1 SO <@T & o 9 i ufed o @l gl § ¥ &g Uh
wEfra FReT & a1 S9& @19 @ a4t aEfhd UH-U% wY & w9 H RRA @
g1 TEt = N @, (Bam) faery & 3@ G €| T8 Uh AEihd 9 S
T AEfRA B I IHY dEd B AAdl & S a8 H Fadr Bl & | del A
faefiy 1 sEdiaRer fomr Aremw @ wfa (AEfEa) & @ 96 B T

S T AR T & W TR A, ARk {heor, X-fonol, ge o, At
Gt ety fg-gesE @ (g w4 feg-gesE) )

I & AIHE & (AT &RoT & RO T 6ol 3= Bl & | &t
T 0 qaT ¥ faea-gaed T el Soa el & | F YT & 9 | T
A & it fop et & 3 @@ km/s @ | S9eT JaT § e a8 aga S i wr
g1 ag ® T T 330 m/s F AT F AT BT & | A BT AT BB AT B
fQ < Aol # o @ & S 9 g9ar & oAt ait ot § 2@ ar 1 a
STYET IS AT Bl © |
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Bkj.kh 181 foftku InkFkk ei éofu dk ox

HqTETH BRI
< 5200 m/s!
RIES 1520 m/s™!
Bl 330 m/s!
EaE) 4540 m/s™!
EIE 3650 m/s!

S T YR T & O & 3 A< F I8 THe Tl & (b TR AR § HiS
T BT 2, feH et  yehar St S i 2, a9 B YR qid ferg ¥ A
T SR S BB U A€ gAE Sl & | 9 dEal 9 a9 a9l © a9 Iaet
T G TR & & ST e fam A €1 A R IR ar seed
T q P UH B Ghal ¢ TGih [OEga-gEHT T dad ST Bl & | TR
TN H T T Ih FON Bl G Th-g8L & arad eldl ¢ | TS T § aaT
T F/OT BN M TS A A H AT B

AR W EF AT G (AT AN b esd) § I AT AR A Y P 9 JER
UEEU foF 98 G W o BN T & ST ael Sy ail Bl W & g
R & IR Fed IR a1 R afas aa | ifed 9t ey feame) g9l dend
21 EH @A T T BUR BT F G qTF A B & Ak W b (I qT B
T 7 W & T M B © | TE SRS T & Afh THH WA & B qT
0 T @ G & TEaq A FBA § | T & 39 e § EH &1 e &
fer Ul & U YR Wb & AR BT SN U SAfersd dfew gfkar § WX el &W
AT & ad W & aTd YRadHi dob o Siid & od & | 87 3@d & b qr
% O W a0 7eF F 5RO T Bl & | ST 89 981 HIg 9ad a7 BRI
I TG G qr G R gE 9l @ A S A S w9 Al Bl | At
feom & SHer ®iE nfq TE SR IR ST § 9 STUNl e ST T § S AN 8 |
T T HAE T hE T H 36 YR had dadier G UE Tl 9 57 YhR AIIe
T a9 A S

NG e i |t i o e I e | e e B R B £ e R ) | O R L
IR — A B B W &, AAd o AT [hAT 9] &l aoif 9 &1 § gA ©
T &H BT & SIS Bl Tebeld & SR I 9 F&el § SO AT ATA LS Bl Tehelahy
Sl N TH ST F GAY AT Bl SAEIRT B & | T9 WER Bhar 1] ST
Sl T &F HT G YR el § ST A & | qRomTEEd Fuisdl SR et
T TioT 2T 8| o: 9% qdied (A forae) 2 & S b o 9gd & 7 fF ST
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SR STURT R A Gl e S AT WAt & A @ gl b A9 qireed Bt ® Oy
2 & i Fdiel ar forest & 9 A gl H o aan @ adiesd FEd ¢ |

A

e
fp= 182 f&rm & SerexT awr ag # Adel AR et
N I AR A BT I
SR TN dhaa aeal (Tl AR Zai) § St & Safh Jreed aut dEl At
H IAE AT GHAT &, 9iE O, 9 IR I | ST A B THe & a0 U T
T, 30 &1 T & o e SifT {9 29 Uk R &l o=E & argfesr @iy
I TAET | 3 YER B Al qUEAl SR el @ [ @ ot & Srfesr ded
S g TR & T AT dled @l A1 Tl & |

IKBXr 1°Uu 18-2

1. T ¥ fopeepT TMIAROT BT &, 9t & a1 ol &7

2. At R fga-gee @ fha uE ga & yer e B

3. IR SR e qE § T ST 87

4. T oM H SR T ST &7

Ikj.k 182 & fo]r&pEcdh; fofdj.kk d rjxné;k ,o vioflk;k o ifjlj

uke rjxn/;! rjxn/; vkofr;k Atk ev)
&) (cm) d ifjlj Hz)

fzar @ >10° >10 <3x10° <10%
e T 10%-10° 10-0.01 3x10°-3x10"2 103-0.01
RIEEAER)
e fRvor 10°-7000 0.01-7x107 3x10'2-4.3x10'4 0.01-2
g9 foot 7000-4000 7x10°4x107 | 4.3x10M-7.5x10"| 23
RIS feRvot 4000-10 4x107-1077 7.5x1014-3x10!7 3-10°
T et 10-0.1 1077-107° 3x10'7-3x10"? 10%-10°
T TRt <0.1 <10 >3x10" >10°
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10~ 102 107 10° 1038 10 10 108
TR (cm)

foR@a-greh g TagH
fp= 18-3! faftr=r faferror SR T& Toieed e gt

18-5 ¢ofu dh ENfr] eki vkj x.koUkk

SHiEd (dB) A & &R &1 9= & | Tel S8l (deci) HT e T9Mr (1/10) AR 97
(bel) €A &N TR 2| ‘G A TAGE & SAMICHRE Aceiet AEH I &
W @M T © | ST, IH WEH BT &l Al dl AR b &R B A S
g1 a gfek & P, ud P, H n SEE H ST B AfE =10 log,, (P,/P))

72 log,, 1 Wa@d & & log &I SMOR 10 & (e 7&l) | T8l P, ATeA Al & &
g a6 P, UH HeW e TR T amrad: dew e ' 98 gAaq @ '
BT & BTE & yaaar & G B el gAT S 6l § | 9 @At & fag
GHEAES B A T 30 THEA SR AT gt 65 TEd WO g,
Safh UF W BAlE e I3 WA §HT AT 150 SHIEW SE Hr © | 85
T I AT § W BT Al SRRy € F SAR GAT BT LA BT AT TgAT Febell
T | T TY T 3 a6 & R F A AT Bl & SHe & fag gwifad e
el © | o &H Ial H W T O dI QMY AT el AT 91y |

ATl & I T IR I A A B SR 92 FH T SO B Gare & A 8
THHT At q TAS Bl W & ol & | AR F @AY 9¢ Fehdl & a0l aard
UaT B Gl 2| &6 Uar 9 W I« W @IAR SR J9d B RO 99aT & | e
% SRM T A e T BleRE eld & i 399 7 dhdd darg UgueT erdr
g qfes 9 o I BT B

(?))) Jkovki thur @

A % @R W e & Tl Bl A & g T8 FEd ol A ¢ fob foRar
U I &7 fa fhar 9 a9 et &f digar &l |JdT off 9eb | S9iEd JieX
i U gy fheew, E e faea-frea” wea 2, @ Aeg & =@ S
T | ZHH T T & O 99 W @@ (G 9 I@) & Rafq § w@r amar & ar
Te fmm-ova Yer e €1 S¥ied Hier § Aeshee iR fUSiHIE (Piezoelectric)
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fopeedl @l & § foar Srar 21 Ay & ST SEAnEM H H Bl I8 fheed
&I TaT & ol foga fava Ue g & SrEer /19 g et & &) Sl Fanr
T | 29 faua &I, ST B ITAT Feh fSfoted &7 § ufar A & i g,
et 3R AT B T BT A H IHRT AT [FAT 1 Hb 3R A 6l Uk
a9 TR & 3iftres & QTR T AT i & ST o 9 | 92 I8 & foh o=
yaq |iid W @ q9F T GAT 0 @ B9 afeR & 9ehd ¢ |

S-S &Ml § S-S eafe Mebaral & | 86 Jaaidr Ud aed & 9/ 9
e B wfew | arg & e @ oarg

H T G U W 3T &g FT and g WA T
et & 73 W T A T T h: : ]

W I At & ared F 31 BT B | T -

AfEATsT i SATES &l AT I Teut / —F

N AES F AERT § ET A 2 L T

T &4 a8 A qHT BT R STare
Faq TH G & FE Bl T, T8 BT
st & a el €, O W EB,  fo= 184 4 oy o a (R o o 0
Teh 21 S, 578 S8 =afekd &1 MR e a1 e 90 A e a1 et )
T FEl W §, & g (B

THIFT Fed &) B 2 |

o9 e eH TeeE 9 AEM H G9Y Fq &, T G G & b od g &
g BT G & o 99 U dRA & G Hl R S "hd & (Bl qOeH,
Sod gR) | 9 G99 BT 9 eld & ol 9H 999 991 auleed Il © | EeTE,
Tg FaY noc 1/A W T T & T ST SR §F AR HL A SAUH qaA
T IA B Gqhd 2 |

21 3T T fF B g 4 Swaar @ omaRd UeT Bk ¥ 289 e dad o
T qAT BT T g1 dR § Febaqaral eaf=ai & 9/ & 3K &l 9999 § O 98
foefr |

T AT T A7 31T Pl G1q I QAT [SeT Aol (PR I8 7 e af 9 &1
g 7 e ff & dohd 2) | o fRT AR & O ke Wifvig (I8 ST Rl amer
I AT SEATR Bl T F o T &) | I 5% [OAER Hid T diee R Ty |
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T I FEEAr 9 ST T T Tehel & | MUl 3R ALl dg af 31 Fae
i veref T o IUGNT G 2 | a1 R B ol ¥ aE § (SR & oud
Fdh H) B F A (feafa) @ wemar & -2 9wl b dF g BT S
foh for o femmn T B Fdl & 9 & 9 g - B anfew ) e
& fau, 2 @Al & a9 g0 10 9T 8 a 3= & 9 28 20 §.H. R 30
AT AU | AT O1q B AR B SA A Bl & dH TRl B a9 diadt aEy |
I I AR BT ihd BT AT TUH G FAE N | AR P YA T8 & fog
ST €A gATE US| Bl AR ¥ 3 mghy @ e S el |

T W H I AT B @A & [0 o0 Hg E Al AT ST | o av
Ig Ut X | foh ST ST ai @ Hpd BT o df UdH AR § S et
& ARA T | @ aR T Ifh il T a9 Fehtil, SH g ®F et
(are @ 6 g9 9 & fog @ aereed @ ot Bl § W oTdrd) | s
R AR T o1 G 9 99 B B § | BT B aTd aR & a9 0 9 ST
Y 3l & IR T B9 UF A AN B el § GIud H hd ¢ | 37T
g B FART X A feear @diar & @ 39 W &l SR "ew (Fag dee
e ¥ & 9MU) AR & qd &l 98 b & | Tl M dR & Th BR W dle
q HHHL AT 91 & MUR & AI-TF T BR T o A HL I T FAT-3T
o & R Tl Y |l foham ST bl &1 AT U oiF i & a7 ©Id & [0
T SFE-TAT TR Th TN W AR AR T § ARBL TG af A9 9o fob 39
STAT-3TT AR bl AT Mepardl & | A & R a1 AGT a9 ST erdl & o
1 S i B 1 s 5 B o B T 2 s e | B W2 1 vt R e B B ) 52
Y H T B TS D STTRAAC Bl ¢ | [T T 2 qaat § & feed s
STgRT T eaf UaT eRMT — BIET JAUE! (STATHH) & da & STaT 91 daus! (STmem)
® q9d H? WAl 93 SENEM § 92 qieed & ql 3% gl |

E =
& &
M AN MU
g (Igfesh AEH) g (Fgfessh AEh)
RN it

Tiitq iR & gifta &% ot S waed ¥ 9 e ©
fp= 18-51 &fid T IR & &= W FI Gf-aT g qF99 & I AT waor

T arefes & afvs UHT @l o1 99 & 9 86 A= <l & | 98 @i i
T B IO B e wRar TR Agfed ar § SR WM #Rdr & Sdih
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qiid # @ iR dg9s dERdT Bl & | SeE0T & folg, U T H AT <@
fF u ¢F U iYed a9g & 9 IR-GR AU A 2| UF BE & 916, Mhh
R & THT g9 W 3T Sl & | SR 39 a9 R &9g & & I6 @iedl ar
ST T o6 e aRads us Miad Yo (W) | & ar & Sd ALY gAE o

arsygd -4

T | T8 faudid SR, AFafia TRe & Saaar & 3R &4 &e T & | &t T qedich
AT O 9al § A &-Oradl, ad AR gdadT | & el HE gaedr o
2 Tl &1 TE ff & Fehar & F SR AR ff FHM & U Il OTdn/Eed
foRY o STERT &1 |ohdl & | 39 e 9 &° AR 3R fer & feemard et § St
Jqaar AR ARE UHEHAM &M & da9e Aa B T ¢ |

TH Y AT IR Iqb T B BEl B AT Al § §g w AN (FEH
BIEl AT T IUART T HI0) | T S 912U SR AT AT | SO Sferai
& SEr Rafa & WRaw (srafq IR & # 9T & Waw) IR TR F IO | IR
Al e @ gArE S | S AT Fh-5h B b AT Al & Tl & JHOT
H ST1Ueh! LAl ST 7 A AT hehgl FATE & 9T AfE 7T TR G HIA Al STT9ehT

o et g

IRT W B9 3 AT @ ¢ | Ay, AR, I e, T, gedre AR e aieant
TR T Shd B AT FAT-3TAT 6 & Heqd & ST YaT &l AT &, oid A,
AR 3R UdRT | daam IR e o I qiaard &, 9% U Hel feredl @i
T 1 a1g A1 foRdT B2 & s fopar Smar 2 fR eur atgdr iR teerE & forgent
Tl H BT G H eH 39 IO ¢ |

forgm 3i dreifirent
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fp= 18-6i ww = @

@)Dk vki thurn @

I T qEH GIAT AT AT AT & | I (STRron-ufadr ST § |9 2008
¥ g & d@ @ e3feal 9 a9 Sy el | 36 daw S BT & Sath smgfE
agd § 6 A1 sy st B2 e €1 2] 35,000 a9 QAT AT T B

1IKBXr 1°u 183

1. &t & gaadr & qEd =T 82
2. 90 & WEYS W TEEd Fs OF ;I g9 A 8

18-6 Vyx&vyx rjg dh rjxk dk Fpky ;=k e mi;kx iHkukj

V) JMkjh e mi;kx

& & I 1 STAN GMR Tt § AT Sram 21 §MR (SONAR) &1 37 &
|ES A U3 7T | 98 IfUT e a8 & a8 § THAR died ATl JiqearT
% g W & Har 81 Se & AU, 3R ST Uh A i @ dar
ARG & a1 g€ I@AR SERT 3MUh I 3Tl 8| 7 3¢ 89 <R &l &7 & af
T[T 3TUh I SIERT el ST | 3T 3G dg hidh {7 37U I I8 A a6l qLehT
T o5 oy A BIE a% AT WAdE GaE & AT Tél | MR 6 aE g B
FAT T

fomm i wieifient




FEISAT & qgAT & T ey aa &l SUANT S 3T 70 T IIET AR
TE | UMl & (e 91w B & BROT [OEa-geEem Ol A Soft Bl Ao o
@l I 7 3 fuda 9MR O e g a9 & uTl © |

fp= 187t TR & & YO — A ki &N UM @& a%] QFR qN & qar @fed
7 [EIST ERT WEkid §MR T B ST T 8

a1 U &0 MR (SONAR) TG 2 ehell &: U TR AR a4 afhd | 3Afha
HHR &RT 89 3 M T 6l IS UTd & Sl 21 STTH-9T8 SuRd &l & | faaarer
1. fa€ 5 1490 AD &7 BT | UAT AT &7 | S78i 8T SWNT el &R0
ot # R T @ aar @ & forg R et Siffee T SR o gan ade
e e fou 2| fed e g8 & <R Slers SR u=gfeadi a1 aar @ § St
e % HROT HR Hhl TR Seae &1 faug a9 @ on |

@)D;k Vki tkurs@

T A T FoRelt AT § Stae e, AT ATl a9 WX BN A giqeaty g
T? ge yiqeaty veifeal & ol ¥ 1 g MUl Sar AT s R S et
%l AR G BT & | U dgd 93 o, &l qared i 9X Req San ar sawar
% 9/ o a9 gfqeEt (W) & gF @d & | 99 9T 9gd i e foeer
& H AT & al B9 SHRN YA & & § UEaM U & | R Afe qEee
el U &l a%] | B Al B9 ARAWh 39 BHRI dRdideh SATEST Bl qHEAAT
T TE FROT & fF AR AT e H STUNT STaTT gAhY SHfed e §
Hifeh IR T Tl aqg FAS & A &, AN AR AT § 20 & g
2T T 1 B9 & €Al Bl STE-3T Y Yede dehd € afc a8 0.1 ¥Fvs g
e THT TR W gAl o @ 8l | SAN arEed (TaaE) AMaR T 9840
BIZ BT € 31 ¥€ iR 0.1 Thvs & FHH & 2|

ke AfhT TR dgd Hewdqol & 74T & | 6% & "yl 31add 8 o —

1. U YO (transmitter) BT & " ush R afw=, us afea waef® (power
amplifier) 3R UH ZEEIET T BT & |

faam eiiv drenfient

arsygd -4




iy -4

7 2. UH IS (detector) S [ dad Ueh e Hg=eh AT 3 [T gl
& T B bl 2 |

Y Ted I8 GHTad & T elar & o Hebdl T Gl fRoge & w9 H e
S0 SR UHT TE BN A Wl 4 #E feemet @ on "k ¢ ey eW ufva

feoroft 2w B

HEId ®7 §, T 8 0 & T2 g, 907 & WEds a1 q6d 98] dh B
T T BT o1 o afe uer H et &1 9 v © ar ded 9 gd

=E X v Xt
Sl t MR G b YuoT AR §gAT b 9 @M GHI-SFOT |

T q% & O a1 g 9, el d, 2 qSiodl AT YAl d ThUHT g
g Gl &1 T9T T ¥ I8 A Ydid Bidl & W FgeR H 3 HE "Ihi hl
€T TG USaTl & | SaTedoT & o, fopedt wreaw § eafy &1 a1 Aresw & g\ qen
T ARl [k R Y R ®

18-6-1 jMKj

(RADAR) R, ¥fear feegem uog [ &1 Hfera w9 & iR 98 #R fiw &2 @E
q IUART

1. agavesaE fUSl ug aReedrstl o — dmedl, dwhardl, SRaTd & &l ST &

AR & [T SR AEH & Q@A @ & fog |

2. T aRees FEAT 2q;

3. Ja e & fa;

4. G H IWANT &g (S AamEHT SR TR &I @S faHE @1 9ar @ @ for)

TR, §MR & q9qd (201 T iR &, BR | d=ar T 980 & wl g,
AR § e aiT &l B

JMKj 1kkyh diocfusknh %vd

1. TH @< (pulse) HIT TAT Ueh URAT ok ZIAHIET AT AT T G HLen
gl

2. UH @eT A7 ASAT I B qREiad el o |

3. UH Ul o/ W Uk Ul @0 lar & a7 $helis heor Toll ofar U Yesl (dar
& Sar elfaee ® @ e ) |

450 famm 2iR drenfient




fp= 18-8 TR & fafer=1 =eai &1 WA ImE

Vil ehVj

TR T ¥ gigHied AT T Pl IA~ Bl © AR I YT &ar & | =31 aadt
4T faqmell § A €1 SFR wE PIE A% Bl & A Al e9e & uRafad e
AT B 1 I q BT TSI FIA AT Uhsd & ¢ U el (REdR) e anfen |
e T Fra-gras fafheer Bt § S foh JeteT & 9§ HeRT Al € | a8
e 7 o WSl T2 WA a1 At Watkid a3 & dr| 99 Aaid 98
FH BT | o O & WA T B AT § O8Il A &, 99 & gaiel & a4
W T B AT AR T FHR GREfdd a7 S 9 TE ZRT GHST S b | TR 913
SR T Bl qUEicd i &R &R 9 Uhsl T a9 87 JF debd & 6 Uh
Fiad T T *iE a5 AT 6T TEl &, q9 e WEl I a3 HY G Yl (FARH)
T AT H T & | TS TEhaT R 0 Wity &7 Ferl @l § | I& TE Yo7 Haardr
T | Ty TG A Uh Uve & ggEe & fau s gaq a1 IS R ST w
ERM | 3R U2 qX 97 @M & O WAlqd qaT &0 AFd SareT entl | 98 g9 e
& A THIT FHEAT & | BH WE B 9aT 56 e 9 FARIT B Ghd & 16
e I AT Sl T Y297 7 B A I8 I i AT dfceh I8 hadd A AT SATET
ST r & A T B JET HY | S BR FEA A U EBR dad T
Fd fUvSt &1 & FEE &R U & ifh ¥ 39 Mgl @l ar el A el o
TR YN fRAT T AT IR dAd A R e HaRa a@T & omghd § aRads
AT & | TR, a1 URae & & & § s & fomr o 21 9 569 Sy
H off @ AT GhAT & R el b R UF quf gal & GG &l qie]
F GHAT © | I8 T el AR 93 Al oY @A hl SURAfd B agaT |
Y FHAT & | T BT A SR STl &5 A1 79 T S 55 &g bl T Bl STA
Al T ST ehdT & | AEH fasial R 6T SUAnT i, dshardl 9 gdsd
T qAT A | fRAT ST B | SfaRer SR g foe s ST 9 SWEl & ug
SR gAT & eRIad &1 AFES S U & | S ST &dTs 1S58l Ud gl &
AN SRaNT S | 97 I8 ITAFM & | I8 69 T8 HROT &l Uil & Hifh Ietord
e T H TS H AW AT STATT F YR A WG & A 2 |

fomm iR vienfient
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187 Ipkj dh vko";drk ,o eglo

AR 2 B T AN & fIEmi It srveeti g wEf R #Ra €1 98
SR WX @] Bl & | JAY SIadid dad S &R & 78l 8, 98l & Sh-Ae
Agar RIR® Gd Af Habd o € [ TAW § | 9« w1 81 Al |remer:
THT &l 2T &; AR 9w § 8 & SR 89 3% Ug el UNd & | FT A U
& @ & Sl IS B R "WEE Hl TER HY @ &7 S &, 3R 2 bl &
AT U e & Aeg T &l & W T4 q MY JIadid el Hid A Tg gl
Tel Taar fh IHEHT ATEAAH e T © | WEI AT &R & 89 Uh-gal &
oAl &F 99 9§ iR TEdaR HE #d & | 3T §aAR ST # 0% "ewyel
femar 21 oWue @, o foe-ue E 9ed, oe fou e (Srada) & §aR
N & 8T Biar & | T ety dY g9 o A & al B AeseeRt o fheT
IYRIT & ATEAH H SR HH 980 ¥ I W Tga & {017 &H Al IUHl Al
IIINT A © |

18-7-1 fofiklu ndkj dh Dipkj n.kfy;k vk ;fDr;k

A SIAEid 9 BUTE & SfaEl G g’ 99R A %8 9Mg gieadr | df
L

1. HIERGE 3R aieT

2. A®HA

3. §OR H SWE, FFIX AR e,

4. & (HAM)

1- ekb@kQku VKj Lindj

AT WITT | HIHERAT ol AART 3 SH UG & A9 o o8y | HHEaxT &l @r
S @ A7 6 98 g3 S | Afoee arg H gebel AT BT § | SR
MY TGS TR T HEEl & QT Tel YN Eud i STkl Jel IRomH 91
BN | W1 & g3 1 HROT a1g H1 4@ & | U YA H I8 |id g@r a1 AR gay
T ASs Tt | ATSSHIRY SHTEME § 8 Tl &1 & HROl - S~ Hidl
T S foh IO A @ a1g B gead & AR o arg § Gdie iR o dar
T E)

HISHIH AR T TEq 2 S ITRT & | AT T Had Tre ST qUIsT AR T
F 3@ €, AfUg ST ST 319 THABM BT ITART B & aF T SAIeHT 37 F FEAT

fomm i wieifient




BT & | TSGR SR Tiie T SUANT U gy & faudd & | "IEshi%e & &
foraf=ial (drcedn) § Seaar & STafh i SETAM & T 4 AR ag | Hea
S T & dleeal l G | aRafad

FAT T Jad: AEHEHE H TH

STATHT 2T & 911 St 319 &7 &ebal

S WG FAT g1 T M B

A dieedretl | 3T IR &

ZEEgE R # WeE  9gar A el

2| 7l ZeEgER U UEl gl @ S

ferggey, it sreram e &M F U o= 1895 ekb@kQku dk Idr fpgu
HIEH & TEOT Y & I6 FHIM AL

fir At | gEs a8 ®UNIRd el © |

HISHGH &5 GBRI & & Gohd & o Jga-eifas (W &Xa a7 RF dieed
W) Gt foa (Pheectt ar Raifees) due gfoRreg (1) ok s (Fosar AR
Ra=) |

— yfafsar wu #
saﬁ‘a‘ra ﬁﬁﬁﬁﬂﬂa
Wﬁa(ﬁwzﬁ

SrpT (S sty @ e e w B 2)
3HT HFF BRI B)

fp= 18.10 (a) § U® FeniRsr ARG & G

Fu fear = s Dk j= ekb@kQku =r
T T & | TEH U Taem AT Bl §
et AierE 1 | 10 AR a% 2l & |
T HEhMER, 1 HieX & 10 @rEar e
a1 | foefiiie &1 U sawat few B 2 |
OTq AT OTEel WIed Hl 39 @i & "
oTg 1 U o Bl wie @l 2 2 3
T e TAFT BT A B B § | TR
60 V ¥ 60 V EEl dieedr deht faudia gadr
YSH HT A & | HeiRe @ At B B
% foau 9 wER frE-aedt a9 S |

g e T AW F THAA & df & fp= 18.10 (a) b HenRe WS

femm 3T deifient

arsygd -4
et
feuft
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HEqT EAT & AR HelRa & eamiRar ed S ¥ 1 g8 | 2 & dfe eriar
A ST H STTHAFUT T G Wl & dr bl gl % FhHUTT il 2 |
TiRar, WA WY 7 FR Rl @ W i Jet AT 99 § ST 59 HI9es @&
SN I AT Fehll & | eRaAT SR YfaRIe 7 I99 39 YR fhaT Arar & o diedst
¥ gRad &1 R g g6 Aofi-n F @ gfekiy & Rl & 9 @ dieear & w9
T qa @R § Sar & ) aiikar | e arar &g o 9Rads (Sid et § & arr
HE o ) dieedr &l URafad &Y <dT & | 98 deeal Uk Yaefd &l & Al 2 |
T YA deedr BT TR BUSHl & (ORI & 9 AT S 8 dl g9y ary
T & e e Bl & S A @ e off | et @ il Sad Ide erdr
| Tt ferega-fava 1 e @1 wrser & Rl & S @ A 2 i ghe aRkad
AW HT A I~ T 2 |

RE ATZHIBM § o1 &1 a1 U% AWER RaT T=hE &5 § Teh 8l & | @
& RO I8 BT BT & | T8 RaT | Bt Toi Al b Faa 3 aRa
ST & | IR 364 U% fOga-amT yaifed Bl & SR 389 et a9 Al
T 99 98 GRT SATEM ¥ S5 BUsal 9 UATed Bl & a9 ST Hiad BlhT
A UaT HIAT & | HIGEINTRl & SUANT e faetad feu o fafire geret @
SUART U Raw a9 ® foRam S @1 € o 6 ek g gu o molad 21§ | Rt
B & BROT A & Ui AR FaeR X ST & | Re ATSheM a1 a9 Fet
SAfUg T T (gradient) HT HISH FIAT & AU F8 AT AR T €N BT G
FAT © |

1IKBXr 1'u 184

1. &9 U8 SURON & SeTeoT T f= ATSshitil Stear TeRdl STerdar Sl ahl
Uk G SYART fhar S B

2. HUIE ATk H T SRWGM 6l die agd 9 a1 fear S df @ 8nme

i) ViyhQku

TAD o STBR BT ST Tageist Ted I Bl AT 2 | SAGH H TE & e
2, SH-£2 e, AIaEd B, e B AR e & AW ¥ (T TG |
SEIRIM T TS B ATETS B AAH 99K & | BB G99 F UH TAhE 91 3
i E 9§ q@R & '=uer @ giaer off 6 81 A% a) § 92 | & ded
g IR forr i & o & @b & | AR-gA SfaeM P AT eET 59 YR Ear
& TEH UH WIShi%H AR TR BT & | HIShIBM BARI & &l T80 e 39
qegEul fEa-gendl (signals) H SEET & | 38T TR & TiehaT SHIRM & dlel SAard

fomm ofit venfient




qr § B B IO &

g aR & 99 9= R

T 2

() @R # w3 oo
AT IATHRIT BT AT
g i & W T
TEA & fau gh fRe=
g Bl

(i) wH eats uEr e

HISHIBA T BT & | .
fp= 18.11 (a) } ®M T YR ST (3ATEATITE ®HIF
(iii) =T 3= ¥ foh iR § = awe @1 e @6 ¥ fF awdE ated T )
(TR WX 8 3T Tiehy)
T BT B

®F F REE g6 W @1 &ar ¢ | o & REER o’ Il ¢ 56 $W 36
ST €, hisd & T U URIY a9 ST & Fored 2@ R aoi arar aReer g
2| ZE G ggearen R @ et § & @il () & o U @ e
@W%IW@W%WW%&@WW%%@?WW&(circuit)
T & IR &9 fRdl & ®F g |ed €1 3 eI e W 98 TR @
B EH T W & W ¥ SO G AR Ul § | 9 & ag-ard Sl
H 3 deaE AT €, T ifie € (W T & o) arfeEN % SR Aieea
B | W AT TEE & g S @ ard @ e ar ge dr ot o ' A
RECHS I

3T FeA1 N &1 B BN AT ST & | 29 Reler & q@ 9RT § 9 & Ud Faor
AT & T et § gAY AR Bl A & | I B § ASHBE AR i BF
% A SR B €| 39 ONE § 9 o9 W 31U J8l & U W & af SRt g
FE &SI AR AEH AR e & GHIT AT & | BAIT ArarsT drsedi| & faka
Bl & THH 912 O BT & AR WIEd § UH SHATEM BT & | G A |
o7 I ARl @ ST H BIE BoERTst (granules) P T@EHT SR IET ST
g7 T ®EI § T HIE Fear 9T df SEATEM a9l 9T, 9T @8 § o ST |
e I 9 | BT & | 389 Sia Hioehret § ot Fis (qam) T fara (srEdie)
AT RN U AT AR G AT lT & oTeH 8eh! [Ed araehar 47 Samer i
FF Bl E |

AW # fd arr (DC) yarfed &l Sl & | 36 910 & 9d (FE mA) A
TS fTumT § @ uh 928 Bl € SR SHl ¥ BAR IR § T Sl 2
STATH I ATAehdl H qRadd & HROT BA b H Jaled s ardl (Fea-amnr

femm 3T deifient

455




qrsyge -4

456

IRANTT Bl & | °RT & 98 qRad e & ad T MW wear &1 o a8 9w
AN & ET faea Yot qen & e waftd w daw & a0 wwiva fear
TTAT | SATSThe SeFeiiieh ATSShIBIT T SEHI fohaT ST & | et faee T
% &Y H Tg el BAR B o 916l il |ie §ie (junction box) Teh iU A1 THI-aH
% I AR AR 9N A § | ST 9ty de | o 9 & Rrea o ugad §1 3
it arf  arp faa (fed fwal § woaia @fy feew) & € o gdts
% T qEIfed Ted €1 Fel g o 3= fafee Anit W eng ar weeik aq st
ERT WSl ST & | S SUUE! 0 Herddl § ged au ern T Hahdl w Uh
T § T T W UST SAT | [t SIRisia @aar & forg uan fear s
T | TS ATIRET SARI STAT &l BAR &l d dga™ § g9 & [0 9Esd &
qRae § UF @Y HIAT A BT & | BAR SWBM H UH =T TN Bkl § | T
B T W HAT & dl g8 5 aoril ¢ P 9ar a@ar & {6 2 B 9o & |

et & N & g 1 (A e €1 S6H U SR @ el © e s
3R U T T Tdih gl S U [Ea-grae @ 2an ¢ | faga-gesd uh
TH e FN THS BT & Fordeh Al SR UF FUSal fodel el & | REea (Fed)
T FUSEl § AT SR YAIEd B | $8eh HROT TS WIE HIS Frihd el Sl
T 39 SHTHM SHI a8 4 &Y & Ol & o die @ ary (Srafd stars
FT Yo AT §2) TEH UAled of W@l ¢ | AR IRUTEET 98 @ IO 2l ©
& & gaa 21

IR BF & BRI T Siad dgd AN & T4 © | HEEd B 3 off g
FIAGONCAT T S & el &, W THH A dhad IR qRi & gRT §aRkd el el
gfceh I UleedT, MR 2a’i, Rafrr ©el (T8t 0%
foh FeamEel) | el % S & SR o # fhe Qv
BT 9T bl AT & | ST Hiaree & Fag bl Herar
T 1 WaEd & ufer @ (fea-grasd) & et o
el ST & | et 2R Mehesy gedas R 3R e
foRaT ST & OfR @8t | Ui & Raae €W a% qgarn
ST | 98 VI 39 G g feomell § w0t s
g1 (39 999 3H & Udr el B {6 e HiaEd
el 3) R THT Teh T 37 T % WIS UfeeT
& {0 Sueey & &1 ST el Hiwgd & e wiE i e
tfesT Rreta ot @Y @ & @ 98 AT 39 O Sufa B

FT & Forit e wiraTEa TevT A A & oy g way  (PT 18A1(0) § e
ES R I

TRk HYd df el & 93 AIEEd BF & SUART § ol ARdwh &Her oEl guifad
e |aTUd @Al dl SR AN H 2 | HiaEd B el § e al &

fomm i wieifient




SUART BT & A U ERT ST 0 S Fehal & | g8 STl € 6 e femm
T off T (fluids) SURYT B € F&T TN BT I ST ARAE Bl THIIT BT |
Il BT WIS gael et & oTR TaH ara off Sifees g ¥ ot e gew adt
g gifad 2 &t ygh sifere 2 & | WA aR o e fuel © f stfues X s
HIEEA B SUART HE W Iqe Meheddl SR & ST &I qUHN I¢ AT © |

SRIST HEX TEIH Todl gRT [I9a @ |ieq & qeanT 9 far = uh
ST AT ST fREa-Twaend & &1 UF ®R&I & 998 B § @l ¢ Sif Al
¥ B &% AT HROT & Fehd & | STd: I8 JaTe d&f Al & {6 daed & {#R
& SOTET T el @1 18T | HiaEd &l SUART 9 9 &9 999 & o fhar SIen
TR | WEAR W Tk T & deb AN 7 fhar AT iR 39 Uk & dH & 9E
ﬂ'&pr@TGiT'IIﬁﬂ%ﬂﬁﬁ@@?(eamhones)wmﬂm&w@f
AT B

dii) DIpkj e mixgk] dEl;Vik vkj bVjuVv dk mi;kx

(2) MIXQ T& & IR AR TFHL T ATl TUI8 IUIE HEAd & | GRS d g9
TE Pl BT T T&I & UTHIH SWIE & | TEAT BARI YT P SWE & | T B
e % 390 S BIS TT SR YT H P § wfud fRT U HEm IuwE o 2
A FHHT ST AT & A 918 faIfoet & I HB God YhIT & o5 T ShIeT
H 9T TR AT @ BT | A AT T T A © (b A el el "ol | P
IE © o gF & fafas & 99 I & BROT 96 YRS B e wen
TR &Y fe@TE 4 € | UBe P SUE TAHE-1, Aokl difaad 9 (USSR)
AN 4 STREY 1957 0 BIST T 91| I8 AU H1Y ASAT ZEHIEY by T &7 |

TR & ERT 1958 ¥ i AR & U BT T 98l SWE ‘Yioide ThIT o7 |
IRA o Teal HEH SUUE ‘9’ USSR &1 Jorae gaer 1 Suanrt & 19
STYA 1975 T BIST o7 | I8 15 17 S, 1979 T HIEh-1 BIST T | Teft garqor
I SLV-3 &1 [ ¢ o & a1g 18 Jae 1980 bl 4 =0T arl SLV-3 T SURT
Fh 35 kg &1 ARWN-1 Iue FHIRId fFar Tar iR 9% ae Afel 59 & & af
3R TWE Re § A9 T | 9% a1 APPLE (Assianne Passenge Pay Load
Experiment) IR Y 3 &g ST 99 WEh-1I 3T INSAT (Indian National
Statellite) §@@T & Bl TT FHRT IGART AR 41 T.V. T =1 J8qRT & fog
foRaT AT | F 1988 ¥ IRS SEHT %1 YIH ITIE Feaqol go¥ daed HEl 3R IqH
STAYART &l &AM § W@ HY BIE T[T |

SfaRker § BAR IUUE ST &H faed H Surfl a9 ¢ | ead W @A Y yE &
3T TESN Bl <@ UM FI B M Bl & | ¥ F YA B 3@ & AU B
g1 3¢ &9 A g § <@ U0 o B T Y UE Bl <@ U HT AT Hadr
g1 SARe H gud TRl & Heddl ¥ &H [IEd-gEehd Headl Rl TWE & gad

fomm iR vienfient
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W T 4T Hhd & | I FEH SWIE Rl 91 39 & AR o & e o
Teaqol e 9T €1 9 §9R, AaRe SIEg™, Tdiae qaredi, S g
foere @il & |derT, aedl & T B e |feq "ed & qargEe, [t
& 99 % A, Tt AT (ITg, Tehard, AT Mfe) § "ewayol yfteer
2l

T8 & g & fiu SaR Aewyol & | AR 1. & o 409 390 H T & SAE-T
Ie foar far o1 fo SwE @ §9r & forg SRt # @/ S §ear § | 36 R
q EIfen et (3TaT EHEITC) Her Bl FdATh Herl T Hel Al & | Fh B
I 95 % wemad fase wureri # foar S g

gt & foRel ot 9T | WSl T FRe-grae O gE & ' AW a Tel ugdre
ST gl | SR AT SR G ST A1 Y&t i bl & IROT 9 BIGl A g
T & T&d T | PR S8 SUX i dX% | haT 1Y af I8 d1d Taes 3T
HqUEd, AT SR ¥ & F 50 km 3R SEH S A W UH AEMNT WA
TR SR R a8 & a8 Jeal W & 9§ I Fel Il &1 | 360 TR
T TEl & 919 U T2 AR UHT BN Sl e 8l uEd Ui | 39 ST &
Fed £ | TS & AR Hebhdl & TARYT & fu 29 IuUe T AT o Y
T & | U] T9% [0 &H U § A (M) TRl &1 SUIRT HEAT BRI Al
i & 99 T REEQl w0 w I fafee feamet § g Ofta @i gafiae
g qrn 17 o I 3w ey O geAt & foiw geR garey & g | iRt
SWE (Feeze) & Rafq SR Fem W "< & Bl € | SWE &l Tehe &l ITANT
T JHITIT TR ST &, S8 IUgeRT hEll de HUT 3oT Y |el faam § Sfaa damr
SR ot & AT & Tih T I © T | Bis SWIE e & qhdl & ol
gt & A ReR AT § | e wer § #IE SWIE gAT BN T & FEA
T & gt B go T 7 R # gt & |y i war 21 39 IR U y@ifas
IqUE i ufeRaer Tfd, gt @ goiE fq & aweR B © o fR 24 =5 ') gk
H @ W I8 U% HiEd ©F & SR R Tdid 2dr & | 98 Rkl @ 999 ah
g Pl U 2 RAfd & SR I Wl &, 3 W W B Al IRacH! Bl JifHel
FAT & AR Y LIl qh Ahe UG HAT © | 3T Raweet ureq e & forg fepelt
I IWE BT AR Ufvedr o1 MR Fe Tfasfiia Suwe 1 36 Fé B @A g |
qq HY et Y8R & fou get (SHF) WX agd Wedl SURITll i STagdeRdT il |
THHT 3 & q51 q9d, Hifh THY AAh UreAT T I AEFHRAT T8l © Sl |
36,000 km & A% W UH IUE MU HH UF AR @9 I8 & 6 T804
Foft S Bl & ik T8 S YT & TEATR & § @l § el 3HEhT
JHE T e aTel deArEe bl Ja § He T Bl & | T hatard SWIE AT
400 km &l HATE 9 TGS 6T T T & | T (T1ehaiid e & HRT I S
& Had Y X & @ U & | gAT IUE T BT & S gl B SW BT
T R 2| gEadt swe (R afdr eame) yeifas Suwel (S f g
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" 36,000 km & HdAE W B &) B AT HH SHag (1000 km & FH HAE)
R T fhT S € | GErEdel SUE 39 YR iU fhy 9 =@nfed fh ot
10 957 & IO 91 2 I & A/ &0 & dfih g 6 THT T HEAred:
AT I § A ' AR o aifow ' e

JEforeh (qeaehiicreh) SUUE RGOt e sraniet o¥ ferd 3t & forg Swandt
T 1 TWE B T 36,000 km FHarE W w=fUa ok ar & g2 foagade aa &
gl & AR TR AT & SIX 24 € H THA UH UReRHr T Rl ¢ | dfh gt
Al ST TF gOF 24 € F QU HAN & de IIUS BHI JAT & U ©F & W
T & & | T AT F I AT b AT Uk e 9N Bl @ U & | FHe
¥ 3w d% Rrea e Fied smafa & geaadn (AesmdeE) & &9 § 99 9w
g IR IWIE =9 Rreat & gt & o g-ari W e smafa, S ondt ofr Arespiaa
qRER # & Bl &, W I AT HRar & | AIehiad i adreed us Hiex & 10 awEd
9T 1 B BT Bl & | Gl W @ ST Sed [EQRIer UeeAr 9 Geradi &l
TEOT B & | 3H UBR IWE YE W T WEl T, F8l dd b @ b qad
SR o T 7 e T B USET HWG AT B |

d{ih; f=T;k fd-eh-
=1 y-=em (LEO) 160-1,400
e q-%em (MEO) 10-15,000
gl g-hem (GEO) 36,000

fp= 18.12: % IuUE = Y (LEO), qwahiicih (GEO) a1 UHT fohdll el & I & goiA
AT & | LEO Yeieh ufehar & g % S & oA & AR Yo 1 AHf=eT He
& B AT & | I8 HEH & oTede § i SWART &, it g8 aredl onfe
T U G U & g9 4 UM & SR Hedl & ¢ | GEO 3R

LEO SWrE Yol W U% fad T & /e & ¢ |
(b) dEl;Vy vk bVjuVv

TR PG i e | SARerd & T € | Gehie Sei, = & fSoigd o
FRI TR AN b T SR F0T, HFLedand i | [0 & A e
SR WA AT Al dh YN H FHFG FEdqel YHepT TaT I & | BN
TR H oY STy SUHT, A T Ielifaer &, TEierd anynT 7afie &, a1 Areshiad
e, 3 a4 § HgeX & SYAT SEd i Had €1 9 Siaen 399 §9R &
& § Wy I I M 2| AN AgANI, @Al AR et qh b Te-ael Arenra
% o FaR & {0 FFeEd &1 SwRT fFr o @ E IR 39e mrem ¥ T h
-a e faiE WAl SR [@-ETd dl 96l YR At fhar ST & S e

fagm 3T drefient
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qrsyge -4

(Automated teller machine) 3R &l H foar AT & | Setic & STAWAN & &9 #
FFRE FAR H Uh dgd AT Bel b €9 § W BT STAT & | SHA BT SN
FX B G U TR &, WY T2 (G fF T I I UM T U HEAT) B
Tehd 2 IR Ikl aIadid ddb &l o Gehdl & e §9R & &9 § il o’ T2

T | Ul faeen a He9r HOH SR Ut i § B9l T O | STSTehd I8 d¢ dehst
N B T | TE qHs T & TAR AR g F TETd § |

(v) 39 — TE 9= (Ig) AUSH 9197 § & & | I8 I O Afkadl & A b gUw
31eR & RTel AT aeRed 99R &0 JEeTd & &4 | T & Hyman, Bob Alby 3R
Poogie Murry | I8 1908 &I a1d & a0 =i+ U (kAT A=aqT Fad &l JTH3Td
& o ST fasT TR W AT QifRaAr AR H WE a9 AT 2 | A T 59 HiaEd
B BT I a1 A B AT & | AR jafd § 99§49 & g9 /e
foe &1 S & a9 &9 & 99R & T Suaed Wl & | &F | A=ar a8 &l SUdnT
T &1 A T @ 10 em F 10 km e # (B 18.3 W) fem-grwa
T B o I AT 3 A fhaEer ufa dwve & 9w ¥ (fara ®) wfg war
g1 @ B fEa-gaad 939 § 9east UMt @l Aeg § qRfua fohar Sm € |
A fora-ga @i dadl & TE T80T aa g @AW § gRafid &Y aar o |

1. SRl & %B IUANl & Ghaas HiT |

2. R B § ARSI HlE ITE A & S TH Mivad Sale T 41 &l
T Wi YT AU e WU SR AT e H UREBHIT el & al 59
T qifad SUART 21 "ehdl &7

3. 11 y-mer, AT (geostationary) AR A (polar) SUUET N JeAT § HaT8
% " FH & TS (WA AT q e |

4. HOR H JIYANT & fFH YRR & IWE P WAHRAT & A 67

@—\ vkiu D;k Bhfkk

o A FHHEI & BRI SA Bl & R Tl & {0 T8 A1eqq I Sraggehar
A T 1 g AT TG (S ATY), O fFaT 59 & gl & | I8 Il i gy
a9, o 2g o SR T4 § 99 W gaika ey 2

o fogd-grash fafheor off T &9 2ld € W e Maid # 9t HeRor Y Fehdl € |
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i -4

o AT &1 AT ey Traehi, aEet § arrart e Bl 8, sretd v i et Mivaa
99 | g Bl 8|

o fRHT TR T Ao SESE qUICA, MR, SR AW & ERT fohar STam & | @
N A, Iqh A AR FEM H PHEA b TG Bl © |

o X TEfEF Bar & waih Giid adt Sar & wiid & g § St S fermroft
T W I8 Jafrdh o EaT & | AR IR T2t as fob Fa | srafers diear
& IHAM Al © |
% HEl b G GHST AT TRl |

o TS~s Aafy uvs IO (SONAR) 3T ¥f=ar feasm us I (RADAR) THT
2 Tl & e g SN & | 396 A Al AR fFee-geasE o &
SYART BT E | UM H TR HN AT § SR SIE SUART BT & itk
forp-Traania aEm @ ot #T &g Ul § 98 dof 9 B 2|

o TIEHIHH, TR, TAHH, Jeaze (IE), HAM, IR 3R Fae 7 HaR
% & F it or & &1 T q T T W ai ug fafad |
& FEA-gram T § 9ed B FaRd wRd & qdr i ©d W I I
e g fafea aie & ufafda &&= foar s 2

o RGN A # faga-fama § uRafda #xar @ Jais ey g 33 @
4 gRafid X T & | ATShI%M He a6 & & 9ad & oy qen, s fae,
T SR TEHT AEHGH |

o A YU & THR W & TANIY 9T Pl &A W@ & JA T 19 =1feq |
T e eI T9T qP HIERA B SUAN B THR R IR iR
THAE BF B Gad & |

1kBkr 1"u

1. Rea w1 9Ru—

() WHIT UG eafy & 9, et Tt i ST v T & FEOT Al
21

(i) T fooTell FEhdr & AT T2 BH o, A T BT RIH
Tl B
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2- oLrfu'B 1"u

Ars Yol -4
St
feuroft
3.
4.
S.
6.
7.
8.
9.
10
I1.
12.
13.
462

() fpg SWE 2T &9 9= & faegd W @ 4@ Ui §7
(a) =T Y-pem SUUE &R (b) =T Y-RET IUUE ENT
(c) AEH Y& ITUE BRI

(i) YR BN BT T 99 YU AT

(a) IRS (b) mIHE
(c) et (d) INSAT
(i) =99 3 for, st smaRy A aT & aewd (o) ¥ -
(a) I=a dReed (b) Fr=1 Tee
(c) g4 ERIEto
(v) ey q98 sife a1 ¥ Todr ®
(a) 3 H (b) za ¥
(c) T H
(v) TR & fau gaifaes Suged Ae| erm
(a) T (b) &
(c) o

de W B UhH-g@El Hl AES Rl ASl g U ?

A W B o F ARy 6 @ & g w92 e 2|
T, AT o Sgfy & I T Heddd g7 9dret |

S T UF geH T o G N S S |

IR U4 STeel e aam & I S 22

A forad O9 FaORT Al &, o/ § Stgar arg e

A R &fia ¥ gfvard we @ 2e

. G AT ME H A E AT S STAN el gl dJ AgE gsdl 87

qfthd MR 31T 99R ¥ fha gat R 8 872

MR T ER & oA SUAIRIAr 1 &2 I § JH1 & 399 deae i
g7

AR &F I8 & g0 & FJAE @ H ASE Bl &7

fomm i wieifient




-
18-1

1. 100 &S AR &1 TCT H 47 -G B A1k ST A FaTaT BRI | et
T & fg 9 ) e VIR SR V@ ON%d & SREY Bl g |
(v=nxA FFAT v/n=)) AR AT TG AR AGRT STTE § ZSHATIITA
AT 1 W & e 20 1 LG 21 B o e 1 M ) e e B £ v e i | S L
500 Hz @ T @ gan & 100 Hz arelt a3 & forg adeed aifees 2rfr iR

SR AT
2. e = 033 "X

3. @ 20 Hz ¥ 20 K Hz 9%

ikBxr i"uk d mUkj

18-2

1. T FoAl T TEFART il & | PR Uery ST S9e deaar 97 & a7 I8 STemdr
AT & AT T I U1 YR ST Pl Ul Y ol & il foh 91 & dedi
H g B

2. T T & T & [0 G A1ead &1 STagdehal el ¢ | [aea-grah
T wred # o 9d @l & oI fafg # off, g wem # fEe-gaea
T 0 ot ool § AT B ¢ wafe e, St g @ g, W o9
7 IR zai ¥ ol § oiftes A F T B & TR THH IR Foll w1 T TE
BT | [Ra-TeE T B T (TR 3 A fhariier g das) o e
q 95 oItk & 2

3. STUR T H AT & HO QT A b dEad fGam § O R & SAdih
S TET § A1eq & BT qT A & TR BT B & |

4. St &, eafs 9@ It § O Gedl €|
18-3

1. &< % T & 9= S4Ed ¢ | T8 9 (bel) &7 THar BEm &6r € | e,
THITA U JAIIE WEE o | 36 U ek Il 'R W 98 999w
et @ Aty & P 2w 99 g9 & U £ | o1 e AW @ & '
IwiE HEA J H 2|

2. 9IGY UH YR H ARM URT & NEH AT FET B | agEE dl
TS AR B A T I Bl bl e siferes B S |ty st

femm 3T deifient

arsygd -4
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iy -4

s 9 SR | A & a1ed | g TQierg S A1 & A1k 39! 98 b el
AT BN ATE BN GEGAT AT T |
18-4
feoroft 1. BN & SeAd 9T H ATESHIHE O Bl & | 36 gy Ry W us aliet

off @ 2ar 21 ear 9 efifaes # off @iy @ grar 81 fReeer @ dieedn
& ATET WIH & SATRM Bl T B H Ie aig | @i q@l § waiard
Y forar S &1 3R 'y fawi, e iR fafaes & a8 sornd/aent
ar e PIE A TEl gAE

2. U |EMH HAISHIGM H TR S-ATHH dgd 9RI a9-[T AT df SR 6 A5
ek BT | SHRT 3 T8 &A1 fob SRR T T AT S B ST | 3
TEH! T PN AT el AT ST Wb (o = gy &l el g ureq @i
ST b |

18-5

1. M SR F SN FAR, JeAT & HAFRE0T, Gl g2l B FEIT He
3R & fase 7 fopar S 2

2. IR IE feRr 2 iR gt oot Ifd Rl @ O SWIE g QU e 399
TEAT W | IA: IIE B RATT Taed TR ITUE T A 5L BT YA & qogor
&5 [ <@ S T 8 |

3. qEIfe, ga AR 11 e SWE | 399 4 qRIGa IWIE & Sare T
36000 km 2Tl &1 gdd IUWE SEA A AR A -we SWE qaq A
(16-1400 km) & 2 |

4. qEfoeRT SUET BT HAR WA & forg wrerfiepar < S 2 | 7 gatay @ifn
gl § J IR UH & ©F W R @R 9sd €1 I Al T @ g
TSI H Ush IR FAead Y fGar AT af &H IR-aR 38 AR i i Sl
ERERESN

4ot | Fage s s




