T 8

CEGECEIR
o

8.1 fHenr

A 4 H B G @ o fora o gaante e S Rt € 9 < UNER] ar
TER TH-TR R FIHT 961 SRIT H3d 1 3ok AR, A9 6 § 70 78 3@
9o € o Tma o Tt uRedeiia et & fagd &7 Sca= el 81 WY, 1 T
factm oft g 2 0 THg o W uRafid g gen fog & gawt &5 & S
F B2 S etk Hera et (1831-1879) H I8 ek W&d fehan fon areaa o w@n
& Bl €1 7 heel fagd U 9 GHA o i YRedAeiel foaga e off geehid &
IO BT B GHI o T UREdeie o) W S Herie o 9l fRE fag w
TR & T I oh Ty YRR o1 e o w9e, Hea e 1 oA 39 e
et Toh AT T AR TN TH ST Rl L hT o T I8 T STfaiaa 9w
o AT @1 gea oo feer i fomemm o W

32 foa a Jasia &l qe 3eh Hidi—3Tasl W6 ¥R-5A@ i "isfad &,
GHIFIOT 1 Tk G Goeg 5hal 37 Tl ol Hedact THieh Hed 21 ekl
FT T A (1AA4) R faen o At A gt foRa-geshed & Gl SmeRed
i w1 o w9 o i B

Hogddl o GHIHUN § S dlefl Fod Heequl Jrifed degagasha ol o
e B B S ofaRe § a9 &% Wy 95 (Yfma) faepda e gaw
&5 B ool o WL o STTHR, $ a4 1 e, FehTeia HIqe gRI 9Ie WehTel
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I FeIleh Heraael
(1831 - 1879) Thizeie &
ufeqer § S, S=EdEl I
o HeMaq difderfae § 9 T
3= g & vt Y i
Tfqat o faaror o fere =
o= fhan iR 9 39 ued
@ H 9 Tk 9 e v
S T A T 1 S
T 3o Treret o favagHia
e e Ty Herae
o wel Syelfe, e T
Jah@ o (Famd, e,
TR Te HUE gR @it )
ol & TR g/ ETd
TR 1 Toh H==d Td
T o, T 3T e e
& TN o A 9 S B
Teh YR W o 39 gaifes
eyl frhd W wgw fw
TRTET, SRR Ig AT & 2l
TSl 1 A FE § Toh Hero,
TS ok Sgd STUEIA o i
T 34 39 foeR 9 "eua
T 9 o forga w1 TR B
®Y ¥ 2

e (3 x10° m/s) % N U Bl 21 Y B9 TH
et Rt T g TR ot U e T €1 T YR,
Herderel o 1 3 T, Seehed Tol WehT91 o &0l b1 Tehichd
f&am 1885 , BT < YA §RI Agagasd T o e i
T fohan| AR TS 3T STfashdist = AU, 36k dehHieh]
ST § R o &5 § S il i, IHh 3T §F YR 2l

T A H, Tgl 9 IR um) #i STeavdshdl Ud 39
ufomal o fawa & == w8 R T9 Sgagesa o w1 T
faaRuTTensh ot g 3 SEdgas a1 gl quisy, St
T Rl (TR ~ 10712 m) © < ea qvl (qiesd ~10° m)
T Thell €, SEeh fowd W ==l ! W@l EER gomed o
YA I T fohE FehR WUt w i i S € 3 fame
T 3™ 15§ == &

8.2 Taremu &mT

AT 4 9 &H W b ¢ Toh o 9w o10e =R 31X Uk g
&7 S HX 1 Hagdd 7 <uan f difées @fa o faw 7
ArevTe # fop qad-eiil foe@ &= ff gt & a1 w1 98
H9e SEd € Hewd 1 ®, it 78 dear am, m fmon,
99 YR o Afafier ot o= Gl SR g a o sifEde whi
S Hl 2

75 3 % fou f e g a9 fRE TR SaE
& oF ISUE T HROT ST B 3T eH Fordt Genf & ey
1 Wk W R Y IR weie o aex feet fog W gaw
g7 9 & foru tfer & uftuefm frm (s1em 4)

P B.dl =41 (t) (8.1)

T YA HI

[Fst 8.1(a)] ® Toh THIGY e el C <91 7T @ il W
T ufgy o1 9 ¢ e wmg o we uRedeie O i (6 erted
B W B1 ST, YHIR Wi G & 9 & o fem fapdt fg
S f P W geshig & T w1 39 fau, ew r e %
THAA AR o9 oid & FordehT det ¥R ar &1 f&en o oo
2 iR frgent %% R & SR § [fo8.1(a) ]| wwflfd o &¢R
W EH HE Thd ¢ foh Fashid & w1 o0 g¥eR o w1 afify
o IR § IR o % Yok fag W SEeRT URAN THA 21 3
RO, If€ &5 1 URA B € dl GO (8.1) T oF e
B(271) I

B(2nr) = u,i (1)

(8.2)
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RN CEAR G

379 3t aREH aTel U o Hag W faeur #ifu) 98 98 o %R & TH
g ® S uR H FwE ot T sl T [ 8.1(b)] R EHT el G w1 <A
i o de W § 3R SEeRT He SR ot gehR o ¢ Sud T was (T gehe
o) feftp afed & R &1 2 [f598.1(c) ]| GAF Tr=ell oiell T Gdel o fag
iR 1 e ofH W, B9 U € o gl (8.1) % a1 S 1 A Al el SRern
T W SR FN AN LI T i (1), FfE 5 8.1(b) T (c) H it T Tt
Y HE U T A ] SUfAT, THR WA Tk R § g 81 U WehR O
X dl fog P W geehig & §; 0 WehR TUMAT Y o P W kg &5 I Bl €
FHifer 78 foemard gAR gr1 o ferg 1o Uftger o aRwefia fam o wRor s

21 21 39 a9 § Teyed: $1E U5 g2 T 21 W g 98 UK UHI BT Afey fR AR

7 fRdt off gag &1 3w & foIg P W gaid &5 &1 99E UH WS @l

Ifg 79 fo18.1(c) Tl &AM 3¢ a1 S §Y U< sh1 STTAM AT ST Fehell 1
F GRS FT el F o9 Hi qag S W TeRd! g8 fhdt 1 oF AF § ufeds &l
@1 81 S 7T, arqa | ek i fagd & 95t @1 71 AfE Gl &1 Wil 1 e
ARl T 30 W A R Q7 A el o a4 fagd &5 E 1 9RAm (Q/A) /¢, Bl
2 [fEu wfietor (2.41)]1 7€ &5 o1 8.1(c) 1 Tag S o cieed il €1 S
TR FiS 1 Wil % &hel A W GHH @l € W 39 Sel I @ Sl 2
Ty, e S W TSR ol fagd Foie, TSE o 9| o STEN § gl @

Cpal9,_ 9

& =[E|A= %AA . (8.3)

e AR Ui & wiel W ey Q §9F o WY ufEfad 8 al T8l T o
= (dQ/dy rft| safere T (8.3) W

¢ _d(Q)_1d9

dt dtlg, ) e, dt

g fifée otar @ fo tfter & fram o w0fg o o,

dt

TET TR o uReeia fam &1 92 e U 1 A W fRe of waw ¥ e
=TT g Afed et &1 H, €, O ToE[d were o TieRid i <X SIS al 8H YRR
o ufgelia fram 1 Q=i Y Gehd €1 a9 qeft Tael o fory e <1 | e
ZIM| e el W ot YRR 1 a=iepd a9 @ W B Ww 9 | @i founfa (a
Tl et fog P, B &1 A YR & B A1 SHE! MOl i oF foT g9 &S
off Tqe ol @il & 9l TRl fag PR B %1 M 9€1 8 S ik 3ok 3T fag
M W 21 =feT [fa 8.1(a) 1 3TN o WaTg oF RUT =Tcishl | S &R Walfed Bidt
? SU W ¢ el STl 81 WHIR (8.4) SN oUW Ueh AdH ug g1 S
aRedeier ferge & (an forgd forema, St a1eft o sheft ST & o1 ©) o ol
e | 1T §1 THeh! ST, fReTq &R7 STe Heraaet o1 Toeed €N shel Sl
21 ol 8.2, S A HHic wie Wil o AR fogd we gaent & g €l

& (dq} ) i 8.4) L
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(a)

i(1)

ICURA maars?%
q, ( ﬂrﬁw?ﬁl@
Ww%m@m
ﬁuﬁpﬁgmg&'ﬂﬁam
mwmmmw
%()nqaﬁaamr{
e T T g S
T ok 3 gHhT il
aﬁaﬁaugareﬁ%’qa
RSN SRR
fm% o) ® (fefra =t
mﬁ)@mw
eIl T ¥, JAER
foen 9 ® e g9aw
JARR Tt S G i
Wil & o H ?1dR
s wiel o offe T
T faga &= gwiid B
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i(t)

A

N
+ .+ bR

e 8.2 (o) Tunfa &t =i
o o= feod fog M = faga

Hogael gR1 foman T sAushieRr 7 21 gashig & 1 Gid shad
yaren Teen 9 faffa e faga o & 92 e, sifug wma o e o
& § URedd 1 S0 Wt SHRT B T Hehl g1 SATUeh Al § 39 o1 6
FT A A UW 4, i R FE oW 9/ W i (= ¢, (do,/dY) 50 f=
foreTa o o 41T oF Se Bl B 3Td:

D

dt (8.5)

g vkl ¥ 3T o1 @ o el 1 widl & 9l shad =ier ¥
i, = (B 8, qen HIE fowemed g T e, 1 i, = 0 | THY TR wenf
o 3T HIE Ao R FEl B, ST i = 0 3R hae fowened ¥/ B ¢
fSEg i, =i

Hehigd (T Fened) IR & ufgels fom &1 @&y g (8.1)
ST R1 99 Shelel U 3R € UE Rt off wae, ekt ufifafa ok o @ @
TSR Al el YR HTer YN TS feero €)1 w1 4 gt 817 oraes w9 o
| T T

do
$Bedl= i, +thy & th (8.6)

e 59 iR Sepee fEm wed )

fopelt it gfte 4 ey w0 & Sifdss 9@ =eF 9 % FHE B 5
ferfeai o, Saretond, fordt = aR o for foag@ & o o fomemm o
T HH I B Tkl © Fifeh foRwt foed &9 E w04 o | uiafid 72 e
F9 3l fefdl o, 99 ff IR Saw U e[ g gaie § weH
oo <A € Suftd © Wehd © W STe-oterm el H1 Wy

i=i, +i; =i, +¢&

SR T TR B 0) T e feairl o 9w T R for @) e § i A o mem

(a)—m’—lqﬁ@?&q ARE|

272

wof = a1 quf el &t i waifess Iue qea 9w 7 T R foeme

&3 | Wl i off =eH o T g, 999 o | uiedesie foed &

FHIU el foreae o & B 81 UH &5 H, STHu™E ®iE (JeH) ¥R 9

T B R ot Fahia & formm g ew faemm uw o st i umfed

T gR YR HT S Wehdl B S o forw, foe 8.2(a) o Wl Y i o &

(A S5 M W) Sehia &5 TG S el €1 98 ik 31 &1 911 ST e f arex
& fodt fog (A1 P) W

e o o (Sresen:) qUmH URomy €| U qed et 3R FUN A TheH

TR T Bl §, € TE ¢ Ton forga W ek a1a 1R aifersh wwfider 81 T 71 He

1 W01 et R e wara © o6 URa foea aee 9o gushia ey TRadd &1

Y & FUER el 71 3, dfeh < fagenl 1 ud 2 & o= foe@ aew =, fag 1 9 fag

2 T ThTE STAY 1 & I | fopan wn & B1 fagga o 9ot +1 sufefa e faga

&5 1 Sufterfd i g et 81 R o fagd g o Get fem % en

IR W 3H YR ff e Thd € b TG % WY URad-Rien gasi &7, fagd e

I Il B I8 qeA Tor T o Wi uRadeeiiel fagd &7, gashid &7 Scae sl

+ 3 areft oft i wufdia 21 €) foe &9 *1 3= w ok fog fogd sl o Qg
JahTa & o Uid (A THA ¥d, magnetic monopole) I T
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N e & 0%
Sgagaeh [ qll

2, %S & fram o wnid wfaed € iR e o) o gast &5 &1 9 g
1 9o 1 o1 THg W R dea U gueig e T i Safd & R g
T 1 o gt Wor w1 Faw te Hemee-UfER w5 e faw 3w weH
1 g el B1 ST YN, el ¥Rl € S TR HeieRtn (8.5) @ R €|
T T F T ST TEEs oIt e S A e § o
T B9 3Tl STEF # == il

HeEael o FteRTur
1. §E-dA=0/¢, (forga weell Mew o)
2. $B-dA=0 (Jearerea Heeh eH frEw)
_-4%
3. §E-dl= m (e Frem)
4. <JSB-dl= Uo i+ Uy € d<; (AfereR-Heea o)
dt

ISTET0T 8.1 T HHiR i Gl fSioent gmehR wiel &1 B 1 m ®, @i
1 nF 81§93 t=0 T SEeh! A i o fIG R = 1 MQ o Teh feieeh o Y
Julteh W 2V i a1l ¥ el 71 ® (Fo8.3) 1 1073s & uveia Wenisy o ofte o
T el o oy T Ikl URMAfd o Ik WA ® fu f9g P W geskig &
R I [&10 TR S W @ g(f) = CV[1 - exp (~t/9)] &l &, &t
ww Fades = CRE]|

[0) °p OP = 0.5m

|
1 1MQ
— ——AN\WN——
2V
oz 8.3
A CRYRYY &1 999 Fadeh 1= CR = 102 s | o1:
qt) = CV[1 - exp (-t/7)]
=2 x 107 [1- exp (-t/107%)]
t 80 R e o o9 fagd &,
t
= A ) 2= e e v

A TE,

319 fog P § 7oA gY Wil oh HIG T (1/2) m 553 o R d &1 wea
FIUI o & Jeeh fog R Gareh1a & B 1 IRAm 90 8 3R gqant f&en o &
SRY B U ¥ O 91 WA o, H AH T

273

2019-20



274

@, = Ex A 1 &6

2
= Exnx(l _TE_ q
2 4 4de,

_ldq
S 4dt
t=107s W@ T 39 U o faC TR &1 9 a6 $30 ),

=0.5x10°exp(-1),

B x2m x (%) = Uo (i +14)= to (0 +1,) = 0.5x10° pyexp(-1)

dYal, B= 0.74 x 10°13T

8.3 AEdvaehd i
8.3.1 T o Wi

Igageia (electromagnetic, &Y H em) a0 S ohd el 82 7 df feer
A, 7 E THHEE A G e gu e (R U, SgdgeshE 9l o i @
Tohd 21 Fiifen, feer e af shael feeragd &5 S td € Sfeh TfadH Ew
R &5 ot S i B W G HA o Y uRefia el eranl Heded o fagid
F1 T8 Tk Tedqul Froufa @ fF @i s Seagesta o fafefa w1 |
Tiferen T =T FHI0T Y& T&de o foraR & § W €, T &H 3Heh! Teh 3{qiieehd,
OIS Toerer o MR W TehR s Fehd &1 A olifere for T ateer & < femelt
fafeaa smafa & e o W T (FE AT B g AV H T ARG ST B
SR R) | T8 39 &4 | ek ferd ford & Seq=1 shidl © S A Teh iferd gahta
& I 1 <1 7 S G Tk <iferd ToRd &5 1 Scfa 1 RO ol § SR I8 iR
JeIdt Teelt 21 o7 qiferd foed o Goehia & Th-gE T TG H § A1 HE TR
T T B | TR ®Y 9§ AYAgshid al i g, e o e ht
A & TR Bl &1 THFRR) XM | ST Soll, Wi e1eifd @i eaeer i ol o
& 9 e 2

Tdied =l oF SHR W E ehal @ T 3@ gAfeR k1 wdieror R g fae@
JeH T, Heol & Gohel 21 79 foaR X Tehd € o 599 wehtet (9 foR i)
IAA FHE & A0 6 99 TH A HI 3T YW H Ag F e I ok forw
Tk ac URUY 1 SEeRdl 81 Wi SHEE %1 91 7 € fh To H9e e 81 de
ThTST 1 MG T 6 x 10 Hz € Safeh eTcaferr smeffash geiaeiten qiiue 9
off St erfersha 3T B0 W FR U € 98 AT 101! Hz Bt ?1 7t RO § f
e JEAeeh g Al ST WA yeeiH g3t o' fre smgfa e (e
o IR H) o forg & geom, S fF 9 & 9A (1887) o WU § <@ Tehd F

ot o fagid o wam & fon fr e Es % wwe FE | e e
< 0 I AN 3H & H T HecdAYUl hrAl oF foTT YO 1 SR 51| 39 Hao H
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N e & 0%
Sgagaeh [ qll

T Heayul Sydfer Sea@ R S A #) g4 & W@ &
Id |Ie 918, SR 9% 9 - hohdl H % hid §C hIh! A
TR (25 mm ¥ 5 mm) H1 SEAgaRE T S HH IR
3% Ufd T § WCT 9T hil ST AN off 531 o WM i
ofifq & JETeen q% & difad @

T I AT geelt | TTCsT WMl 7 gl o i R
HUMHd T o AHSAA U | TR o6 JAT § §aR & & |
SYAGTR T S STANT HT TRA g

8.3.2 SEMwehT Tl Sl Uehfd

Hepdeiel o U o YR T 98 S0 o1 Fehal & o femelt
A T A e U6 gaw & Th-g % deed e
T ST 3Heh THA w1 feen & oft) faenus am W Ry e faasm
o SR R ¥ T8 qehdTa Faid gl g1 fo 8.2 W femm shifew)
Gt ® wiel o <t fagd & wiel o deed 81 faremd m
o GNI 301 Gl &3 FIRE i @il oh HHIR g oh STIfee
21 o7d: 39 feufd § B doN E TOR oead 21 98 TH 9=
A&

o1 (8.4) & &0 2 TR & 7oA K € Uk WA JEAgeEh
T R YIE(eh 30T Wi femen ® (et eror ¢ X, &l i
zTaer % wem & w9 H @i w0 2| fowd & E, x4
o Y © SR TRl &1 ¢ W 2ok WY S E B9 W qRefd
T B FIHET & B, y-3el o STfewl ¢ SR e of 2% W
e w9 H 9REfid e 2 o &9 £, Td 99 & B, T
T & daad € T T fae, 2z % ft Feed 1 E, T B, i &
ﬁwmm%

E = E, sin (kz-ot)

By= B, sin (kz-ot)
el Jo W T 1 qeEd A § FrEfeiEd wm ged @

[8.7(a)]
[8.7(b)]

X

27
=— (8.8) E

2
AT 7T o HIUT Mg 2, I T T
(7 T fEE) k T 9RETT 21 ke R
fean 1 3 o ) feom Fif wedt /)
1 T T T = (0/ 1) B E, T B

Ik

& forT W [8.7(a) W (b)] e 84 T T o e e S o fem F e A E R

IR Tee® g2
(1857 - 1894) WHA
Aifcrhfer, fiei Teel sr e
TN I TERa R SR IEm
e S=iH SEgesE aa
a1 T, 5% ST § AT 3R
IR AU qUl W A
foRam <= < fof St
TN o6 A T YA, T
g 9o Sl o & 9 S
YRS T SO X H, 1R 59
JHR TEell IR ARt AT
fag &1 3= T o faga
oSl waet 3y ®T SFER
1 3R yehrer-fogd g
@rst il

(P6ST-LG8T) 22 halsw hi|k3

S % T S O SOl (E S E, x- fRN o T o e g 6

a1 fret aioms W g Hehd ® —
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http://www.amanogawa.com/waves.html
(ii) http://www.phys.hawaii.edu/~teb/javaekntnujava/emWave/emWave.html

(i)

AATSHA TN S YERIT o STTHT

)}

o= ck, T, c= 1/ Juy&, [8.9(2)]
THIH o = che, Feft T o fere grnfores Gefer @ (fa e 11 Hifaert aeages,
9N 15.4) | T4 39 Heel i M, v (=/27) T8 @R, A (=27/1) & =& 4§
79 wq ¥ foran s 2—

2nv=c % YAl

VA= [8.9(b)]

Hergaet oF THIeHTON o YR W 3E Tkt WX ot ugen S Hehal @ fob feRelt
AR T fogd e Heehid &5 WER Frefeiad e g Heid © —

B, =(E,/d (8.10)

I B Agagahd Al o F Afereol W fewfiEl wd €1 9 g ;e A
frafa o, foega wd gaata &= & w@Huiftd <o €1 9 39 912 o a1l q TR gr
e H E 37 a0 9 i € R o e we gaw &l o e o fae
ot wifaeh Aream 1 STaTaeRar T it 91g H At qa eresd 9 Bt © S T
feon o wdieai wd feremi o ®9 § o 81 g Td fowqur w1 oy s ol 3
o oft ST FeAreY q A Y Fehell €| SeHEel YIiedl o Sl 59 Afreh e
o TH A 8 M o fh ITH TH TH TEATd HEgH i Hoddl &l S qE S
3R T arell | faeme on 3R i faga & gaw &5 & ufa 98 & feen-ufafwan
FHIA A S HIE ff YA WA HIA1 B Sei 39 HeAd 1 FoR A fEan 9 59
SeR HIEAH i Foadl o U a9 sivad o fof W oMl & efad (S ff fas
SIIH YRl elerd o gfteshdl) 3 § 7ige7 seg (Poison Belt) e ST=md &1
T 1 fod dided T fatiel Ser arel &5 W ToRal J T B 1 o7E B9 S
? T =0 gHR & Tt Wifas weam ) sevgsdar 981 21 HEehedd U9 A
o 1887 H U T 9fHs TAM 7 97 &l UTaehod 1 i T4 ¥ &Rt &3 =
feepehta ¥ e ¥d foga wd qaeia &, fafd 9 off T&-s® &l qqifa
hich dHAIT (W Hehd §|

wfehd, 3TN W wifaes qreqw areqd o foere™ el df 330l o foy 89 S €
o TohIYT S SREAgaH a0l € €; g § ¥ THT T €| TE eH Yl € @ ok
& o fopelt wieem & pe Torga W ek 19 &5l shi S9 WIeAW whi emifereh fergastioran
¢ TS STUTRTR Garehyiterdl ok Y&l | S feman S @ (%7€ ARE st & o o
&5 1 ol W pel & fohad 1 ®) | Herdael TRt W forgd we gashia & %
foraror ® ¢, Tef p, 1 T T7 (W o ot &1 emiferch faeeie ¢ T smifae
Jeehyiterdl u oTel foRelt Hem &, Yoy 1 o B Sl @

“ﬁ (8.11)

37d: fondlt TIeem o YeRTT k1 ST SO HIEAH o Sgd Td gt ol W R s
B TS A W TH SE o U WA o Wil T HIEAH w1 79eah 3 &
e o FeRTel o o o ST W el €|

o 3TRTYT 31 fafa o defagesha @ 1 37 T Heayul, difas s
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21 fafer= qeresd o) Sgagasia aul W fre U W A w9 gwin € fF w3 (S
s W e T ) weft o forg wwe g € o gHeRt A 3x10°8 m/s ¥ 59
Hiex fa dehg & =1 ferk g €1 frafa o Sgagasa @ & o w1 e e,
T GRI a1 eal © T 81 g1 © SR SRl A Tt stfuss Fenedfar 9 = fehan
S ST B ToF SEeh! 7alE o Hieh oh ®Y W RN T foran T B effd Hiel i
9 39 T & T § IR R S R Sl wRT 5 1 /¢ A W 9
ST 2 [(1/¢) Hohe = (2.99792458 x 10%) ! Tehe] | a8 R0 7 wRor 9
fohan T ®1 WHA o ol A i e WA gl stef fed fafire gfwmen o
THTY] BRI ST FhRT i SR o6 Tl | agq iferes Fenedar 9 qfwfia fohan
S Hehdl B Wfeh oiaTE o HoI Aok bl TE-Tel gal &1 Fenelar @ gRefia s
FfeT 31 9H 1 =1t ¢ forw oo o Al J, dickifad |6 w1 aeE (Hi 98)
TN Seh A0 T 7T HH TR 2.9979246 x 10° m/s U< gUI Hifeh ¢ 1 M
I WEm © 31 e i ¢ U WHA o Wk o &) § URd feRer ST Hehdl €

gl A 7 Shadl dEgdgashid aull ol A e fohen afcs 3=iH a7 ot gwnien
o wehTer TR KT G H Tk IS A Ieed 1 a3 foafid, syafid we gfad
B Tkl &1 30 ThR, Sl fafeheon 1 o wepfa o fofaes w9 @ wenfua we feam
3T AfeRt Sweid STYH agagaehd a0l S 1 AR < HAN TEqe] o s
1 T AT Y ST qIeEA T TRl iifen an ot engia (e w1 ergha ok
UM B % HROT) T4 oft, IR YA v = vA HT ITAR FT T W hI A1 G BT
AR g o 78 a off 3o € a9 ot © fSed R g =ern 2

79 e &I fF Sgageshia o yfad g ¥ fRd e AM eat & wyH &
U4 EeR SR GG ¥ WE S gl ¢ Ak TRt AM dfeat o geeft ¢ o
2 i e foret o ferqdia 9 o wia wfafsran gerar 81 </ WA st &fas e <o
g q fama sfus w2 S @ $9 g fed ¥ afas A o e S
AT T o FeIh1d Tk oh Y HASIiel Bid &1 39 YehR ok el o W
1 fore o 3 & foe afas e =fey) 37 feofaal o fama &t gt wmema
el o JERT Red o 9y fomm oo FsR w3

1 31 TN T TE AR i 9t ol Te Fa ae it €7 S &, 3 el
TS GaT e il &1 1eAE 2 W g st oA o R ot g Freifoa e o
If fergd & E feramm g1 € 1 39 & | Soil e (g, E2/2) Bl 21 36 TR gt
& B Helad gaehid Sl w9 (B/20,) B B Hih SRIAgae ai1 ¥ SEd TS
R & < B B € 36k WY T YRIR Soll Sl SIS Bl 81 37a WM elifor foh
FEAGTH T HY T X o oo g 7 @ (o 8.4) 1 4 3@ 71 H K Sga
A B A o SEagEwE aul & fagd ud gawig eEl o wRor i H SRt 59
e | o @1 3H YR 98 STeRT 9l W el Ue Holl WK whid 81 39 TET qe4
TTe B § fF (o i it i) Sepgeen e et st Sl ue oM e et €1 <
TE T T FA & T T ST w0 E <t § o AR 7 wed

I ¢ T o fordll T W ARG el el UBH d 98 <901 ST Hehell © T
T 98 & UM A1 T el Woll (I8 W BT T T g el ol sTawiia
* T 7) BT,

b= (8.12)

o|g
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38T 8.2

3aTer 8.3

S A O AT €Y W TSl § dl MY U ki ¢ fF MU € g}
FEAGIR T TG SN HT ST W R (SMUHT §T TH B S 7)) | Ak g ai
ek BT R HonT off Teiafd it €, W Fifeh ¢ 1 I Teafern €, 37 : TR
G o1 IRATY Sgd Biel Bl 8 3R AUkl ST hT WA el BTl 1903 H, SfehT
ARl FTepied e gel 4 S99 YehTel o1 Tafeheor < WO § Hheldl WK i qel
THERTT (8.12) T gfie &Il J8 7 X 10°° N/m? &1 ®ife &1 U= T 39 YhR,
10 cm? &5l i Hae W fafertol & R0 el el 7 x 10°° N gl 1

JAGIR T T T ST AT Tewd, Tk 5N Toh TH ¥ T WIF d%h
TS a8 Y 1 el § € qepfed e €1 el e el el o w9 6 @R
WYl T 7 o1 ARTEH! ak TET H 3% fRariel S €1 THeT o ®9 H g
Y ol gedt a% Tedl ¢ freh R gedt W Sie Heg gen 2l

STV 8.2 25 MHz 19 1 T Woqel Seqgaehia @l o § x-fen
e e 21 fepehl (space) H ferelt fafdre fag W sg R E=6.3 § V/m
21 38 fog WB &1 7M #4 2?2

@ BT E % URA0 TH-g@ § Frefafea wienon g et g

E
B=—
c

_ 6.3V/m

"~ 3x10°m/s
THh! e o "y H 70 WA © R E y-fXen o srfer § 3 aw x-fawn & sfem
T Y T R ST: B x- Tel y-31el S o e 53 | BT =ey) |iew serioa
%1 UGN % W, E x B 1 x-K90 & &1 =ifew) fF (+§) x (+k) = i, B zf&em
& e R

sd: B=2.1x108 kT

=2.1x10°T

=TT 8.3 TRl Huael Syaesa @ § gahig &8
B, = (2 x 107) T sin (0.5x10°x+1.5x10"'¢) &

(a) TR T ST qe T F 22

(b) faga &= o fau e+ fafeu)

T

(a) fEu T GHiEHIoT 1 = TR

By = B, sin [Zn(% +%ﬂ

q g W
27

=m m = 1.26 cm
e %=v=(1.5x10“)/27t=23‘9 GHz

(b) E,=Byc=2x10"Tx 3 x 10°m/s =6 x 10' V/m
forga &5 ¥I2eh a1 1 THA X9 TS Hehig &5 whi K90 o eied g g1 o,
foma & wewh z-a19 o STfew fFrfafad et g =e Brm
E,= 60 sin (0.5 x 10°x+ 1.5 x 10" t) V/m
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IETENUT8.4 18 W/cm? o Fisll Telad o1 YoMl fohdll STaireder Hag W SAfveiaed
Ifad il 81 9% Tde w1 &9hel 20 cm? @ dl 30 e i gwaEty § gae W
T el S &l 1 IReher it

TA TR W TS Al A FHe

U= (18 W/cm? X (20 cm?) X (30 x 60)
=6.48 x 10°J

TN, 39 Wag i YT el Hol (WUl STEeiyv & fer):
U _ 6.48x10°J
C  3x10°m/s
3d: Hde W A SAEd 9 2,

=2.16 x 10° kg m/s

-8
= B=M=1,2x10*‘3N
t 0.18x10

IS qag YU Iedeh Sl al SATIeh] I AT BIe1?

IIEAVT8.5 3 m i g W fed foFE 100 W aed § 1 & fafertor g0 3ca fomqd
TS R & T TTUMT HITC) A9 TE S B o Sed Wi qer 2.5% § 3R FE
& fag @ 2

T fog 9id & &9 § sod geft Reneti & wHH w9 9 g fafeRa w213 m
I T W THHRI B ATl AR Tdg H1 &TFA

A=4nr? =4n(8)*> =113m?
3d:, 39 g W Y T g
NIES 100 W x 2.5%
T @wa 113m?°
= 0.022 W/m?
=g o o e AEE fagd & w1 ® SR el gahig &

I

%I = %(goEﬁmc)

= %(0.022 W/m?)
[ 0.022
™ 4(8.85x107%)(3x10°%)
=29V/m
o & B 98 9H ot Wieg g1 M <1 Hifen TRt wehte U W foed & sk
< 21 E, 1 HH B,
E,= J2E,_,. =2x2.9V/m
=4.07 V/m

TH WohW, 3T 3G ¢ o o8 YenT¥l TSEent STaIT 19 g o foiu shid € S9! faga
&5 HIET Ve &1 $Gh! gor Sl 1o FM @@l o faea & &1 vifem 9
FIT Sl AEHEce Ui HeX H FifE & & 2l
319, ST BH JaAhd &3 I ol T IRehed &,

?;
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W odifqent
Brms=E""S _29 Vvm™!
¢ 3x10°ms™!
10 =96x10°T
U vem S W & e €, R 9w &9, B,= /g B, = 1.4%x10° T|
S 2A AT 9 T8 © T Tefy gashia e Sl faga & o S % 9 €,
T eI & H1 Aol g %Y T
8.4 JEAEEHT WaeH
518 THg Heraet 3 Ayt an Hee oA fagia w&d fen o @t 599 gehr
T4 & e W o Sgaen T (em) T off| TS T STeReR R wh ifre
a1eft gfveher O Aifard &1 arn el S=IEe IRl o ofd qe X- fRel ue T feRvof
off @it ot 7 off| o1a w0 S & for 599 weRrer @, X- feRvo, T fehvl, e ok,
ed (HIEeh!) a1, TS T STeRer il 3 Wi emn X €1 AW 1 G o ®H
» ¥ enfteror (Fa51 8.5) dgagasid Wz weddl 8| T FHR &1 a7 3K 39
By fereadl Se YR &1 00T o e His T (9IS 3@ 7@l 81 aniiehtor A 9N W
= 39 9 W AR ® foh X o bR Sea= wo/sten wyfed i S #)
g9 379 T YAgEEr A & o fafTE TR # IR et 5E WORE % #n
Y & i =
gg 3W§7%I,HZ Fl?:’ﬁ\gj,m
c O
3 Sf 10% — i,
S5 »n — 10 ,
%2 10” — o 400 nm
E‘ QOO(% 10" — LI 10" ST
= @ 10 —
£ g 10° — _1070 450 n
§ %O 10" — 107 frem
B = g 107 | J'_IO,?"
=~ | L 16°
gg 10" — 1( W ) _,'ioq 500 nm
10° — o
10 I GhII — 10 Q0
N ( j " 107
1012 | 10" 550 nm
10% = - 1g°
10: — Y (AT _ 10¢ dren
igg: g e Wi = 10", 600 1
10° — }éﬁﬁmamFMiﬁm‘f—i :101 Al
186 : MR ————3 10’ 650 nm
10° - e
T A . e () Y
10' — o 700 nm
10> — ,
— 10
10" —
for3 8.5 agaeehia wagH fger fafa=T il & @ M geie Tu ) fafa= ami
280 & ot g T fawrsH e T ?)
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RN CEAR G

T = =T TR T FegaR v w1 STRE weed % e o, Haw § o
R @ 2

8.4.1 Yfgar aw

fea o =t qri  Saw i i d W S Bl 1 g SuAn Aedl
I HY AR yonferdi H feman S €1 e g T 9 : 500 kHz d @
1000 MHz & = gl 81 AM (379m wiggferd) s 530 kHz ¥ 1710 kHz &
= giaT €1 399 S=UR 54 MHz d% w1 3Tgfeal oeaan Sef o &9 § STIRT i
St &1 Sl I H WE 54 MHz § 890 MHz & = 2l 81 FM (3mgfa
Aiegferd) feal §= 88 MHz ¥ 108 MHz o <= Tl gl 81 Ycger ®iAl o
3Ted g (UHF) S 1 fEal @l o1 S shich i Tl o STEH-USH i
e 1 W 1 3 9 o gehR wEiia e eifinfed i S €, 3hent aui et
15 ¥ fofan mn R

8.4.2 9gH W

gew q (o s i e qi) w1 srgthEl it gd9 (GHz) o W § et
g 3 forow yehR & ferfa Fferieti (vacuum tubes) 58 silg&eq, A s1efen
TH S FEd B, G S Bl 21 ST oy quresd o Rl faue Herer o R
el & fory SwpE €1 TR, oS e S8 R ¢ ¥ wd @ v WS o Al @
T Ad & o fow ST § &C ST a9, Je-THi (speed guns), T i &E
Tl w1 oft STTUR € WEshide e 3 a1 Uk Udieh SRe] STIANT 21 S Sl
H gen M 1 A9 T YRR A S © fF A S o STpeH ki SR eTgfa o
U @1 Heh, difch qN 1 el JATET &9 H 0BT i ast ol 9¢H o o
ARG 1 ST Feh| 300 Torelt off Serge @ wered 1 99 5g S 2|

HIgshiaE 3TTe

Jeagea fafhon o TagH 1 Tk 9W GeF R e g1 1 0 1 A TS ol 399 Tl
T 1 T O 3E8 At Bl 1 Higshide Ate w1 fagid 0 7, 3R Te hd @ .

TAN 29T IS i UM A1 W TH HH H1 Bl ¢ Gl Ao Seget; S - e, "iswal, wid,
IS A T Tk 3799d el +ff Bl 31 5T &4 Fed & & i fig T & 701 2 a1 359 g9’ @
9T Bl B2 S TRt 9% 1 a9 Sgdr € df 39k WAt U st i Afesd Mfa w1 et 9
St € IR 9 3tfereh St W FeM, el I A1 YU B o &1 5ol o 19[S o T i g
ST 2.45 T €51 (GHz) B 9% Sl i 39 Sgf 1 gew adil el wd o S&eh 370] 3 feferoi
1 AT F AN S A FI T FHA F qod & | T N 7 ol hl Fhead! Ao ok
i die o € SR 39 YehR s T @l S 2l

TTEshiaa 3 | 3Tqeh! <+t THET o Sl b1 SUART AT AMEY, €I o Tl ol T&1 =4 Hiad
fagd ST o KRN ST FeHT T Gehell €1 U STeAfH ST % Rl eer off Tehdt €1 =
gt &1 U STy SR 3T A1 @Al 71 it 38k faeliel 310] STUeNhd Sgd wH STgfa | T
T F0F Hd € I 39 FRO Ged 0 h1 SEiiod & F U oA o 7 T e

TH YN, WiEshiad e w1 gl fasid 7 7 & sueh 599 M W g9 9ive Wad § 961 S9ge
3T T eH T S i M| 3T YehR oI i TH i H ot =7ef 72T Bt arufer fafyr & veat
TR TR T g U T el €, TR SEd St U § W@ IS sl AHiARd Bl §, Steifeh Higshiod
affer STl WY Sl o AU Rl 3R STH WUl WieH 1 W el €l

281
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8.4.3 Ta¥ad al

3TeRad a4 (Infrared Waves) T fiei Td aﬂaﬁ@w-——r%ﬁr%l%’é@w@a@
o T et =1 <l aimesd fol @ woafia gian 21 etaRe aXnl w1 efi-shedt o
X ol T S B1 U sEiere § wifen atferenter erel W foreme <ot ok 310] ereeR
TG 1 A STaifod L o © (FE T 10, S, CO,, NH,,, 3% +ft 7o aw
1 TN AT o €1) NN o GTEd Sah! qrdi 1 ag <t €, stefq o
Bl W € 31 794 qRae bl T i oI ©| STeeR oiwl sl STANT shratathed o
fepan sman @1 steRer fafereor i gedlt &t et stefq wem A9 oA wEe | ot efa
TE 9E o §NI Uk 3TeH iRl B1 gesl W M ol 39 WeRrel (S eTdetshd
WAYES qgHee ¥ TR Sl §, et o U3 g STawnfud e oier § SR <
TR 1 STeeR Al o &Y W qAfdfRid € <1 €1 g8 ot Heq sgaiEe
Td S a9 S BRA T8 gEshi 6l o R agHed | Uk forEn S €1 Suve
H o 3Tea TgFH! BT SUART w39l TS ®ae 1 g 1 Y0 HA & g
fepen ST €1 getariteh iRl (SN0 o Tl WehTeT Scsieh SrEe) i Staer avi
Iafeld I & SR o] gl gonferal o Lo S, difeat Reriek wd a-wrE
wonfer o fHie Fesenl o 3 agea ¥ W S S gl

8.4.4 T¥A WERIIT T

I SYAGRT A 1 T uiied €9 31 78 39 Wed &1 9 ¢ g fag
TS =5 Herggiel B S SEehT g WE 9T 4 x 10" gds ¥ 7 x 1048
T TR TWE M 700 — 400 nm 2l T TR =R 3R BT aegeni ¥ Seafefd a1
T g de 599 YehTET S ok favd H geft geAnd g H Sqered I €1 g A5
TS o W W o fou HegAvier €1 fafe= sig arest o fafa= wEt o ferg
Gageiiet &1 Sereons, T STeReRt Il 1 Ggfed Y Tehd B 1 e hidl 1 T9F W
AT T qe g 2

8.4.5 WISTHT avdl

ZEH o9 4 X 107 m (400 nm) ¥ 6 X 10°m (0.6 nm) TETeE T H a
gftafaa € weT (UV) fafeo fafire ol ud aga 7w fiel @ sa= en € g
RIS YHTIT T Teh Heequl Wi €1 Wg, W9 U $HhT SRR I I Hi
TIHT 40 — 50 km 1 = T eord s Wd § Sawifid g s 81 sAferes afwmr
o UV W19 & Hueh H 31 &1 A6l W 8RS 39 gial €1 UV fafeon o e
Y o 3tfueh el o1 Scared gl @ TS e am O &1 8 St 21 UV
faferzor A= e g STawifid &1 S €1 31a: hiw onfl faefral 9 57 #x om
Al FehT9T o RO O-AHdl (sunburn) TE et 21

SfceT T a1 @, dfeen faiEl 9 ferer aell UV frel § et i@l =t
TN & fau fafre = g9d 4u o <99 e © A1 hig 1 fasfRal O g9 gEr
A T AR ) A S A R R G ) A s A
ELASIEED (LASIK - Laser-assisted in situ keratomileusis)ﬁﬂwﬁw
B 3T Gehivl hul-YSii H Wienfd feran ST Tehal ©1 STet Tiesh | T (UV) el
1 SYANT S i AR | B 2

JfF S W Tk Weih HI TR T T T AT FARTAR-hTe
(CFCs) T/l (S8 %i3i9) g SHeh1 BE Faied &’ T foar &1 fawg 2|
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8.4.6 X-favor

YR I TEH oh UV | o 9ved X-fheol o1 & 2| fafereda sw=ifian =
FROT &1 X-fheon ¢ ufifeq &1 g9 e e 10° m (10 nm) d o A=
10"° m (10*nm) e thetl €1 X-holl o Scaree 1 T Tmr fafy et e
e T T Sl o eIl Wi AR w21 Tafehean § X-fortol w1 Seifen wem
% ®1 W A FP FHR % hEX o SUER o faQ SUEM ¥ o g1 ok
X-Trtol Osiiel ekl aen Sfal i B UEEE € A1 T T <l § s@ree g
STEREE AU SATHH I (exposure) H To- i FEHM SRl =T

8.4.7 TmHT ROl

Y SgAgehid TaEH % ST g oh & W el € Aol STkl aUIesd e
10°m ¥ 9 10 m ¥ ot &7 Tt T S=d i w1 A fafwor Afuswa
arfufsmaneti § sea=1 e 21 98 Weaiud Tifuen! gro oft Scafsa erar 21 3 faferean
o oheX HIfvEmet i T & o forg ot syEnt €

arelt 8.1 | fafir= WehR 1 dEaeehia @M, ok SR U TH= 1 GR
w9 o w&qd feman e 21 St fon geet e e @, fafi= fhwon o & o me g
e dord F&F € qen 3 TR &= § off =i B )

arvft 8.1 fafir= Jemeesa I & srireeroT

ear a@if >0.1m T (aerial) H oAl iR % TR
FA @R A HEA
& 0.1lm ¥ 1 mm FALA AT WA ded fog Tueh ere
S creaiciu Imm ¥ 700 nm TS Ta SAUET o A oIS, SCIHIE,
TR hIeheh fhen
TeRTeT T 700 nm ¥ 400 nm  TH] H SoeRM, 99 STad e EIEciRicER
TR ¥ AR I 'R W T T,
HHAT I TR fthen
ST TR @ 400 nm ¥ 1 nm TRHIY] o ARk Yiell § goel 1 Wiel O
TH IS ®R H T el &N Hiemfhe fhen
R GhHT
X-feptof Inm ¥ 10 nm X-Tertor At e ofidiies Siell Wit thed, TR
EOEGECE A, AR TR
T feRvot <103 nm fert =1 AeAmifaa &= TR fhed, TR

A, AR TR

2

283
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QYT

. Heaa 3 UfeweR o frem | v fawafa o aen 5 fawafa B g w6 fag

T S R o A 1 e fean f9 fomems o wed ) fawer am
g % q uREfda g orel faed &5 % SRo1 Sca eidl @ 3R Sl 39 YRR
fora gad &
d

ld=god—fﬁ
Tg dich S YR Fehid & o Ui H1 kA B B S R wrer aw)
T @ E AYAGIHE T ST HIdl B AT €9 W, v G F S
T T g STee SE g v H Agageehid al sl Sca el 81 TH e
foyd Seageshia a1 Hifcs S 2|
S S A AT S RS A I 1 S e 88T e
SR 391 o WY T TE| TH AR S Horoet 1 Hifersh Sfaszami 1 gfte =i
TRt SEgeaeRTa G § foed aen Gesig &, fKehhiel § Saash i & 9 e
| Srereiiet fogd o ki & E 921 B U0 91 Sgdgash 9 a1 o GeRl i
&9 o eioed B 21 2-3181 o AR Feid g v qen quresd A &1 feredt
o fore &8 Frefafed 99 Suos @

E =E () = E, sin (kz - ot)

-y (2] o 3e{2 L]

B = By[t] = B, sin (kz - @ 1)

! 5y sinfas{ 2| - Bl an(2-£]]

3 weR frEfdiad 9 gR wefid § :E,/B, = ¢

e o SR T Y WA c, i, M e, (R qun i) ¥ 3=
THR Hafdd € 1 c=1/[upe, | ¢ AR TR A R WK FHEIA F A1
o SR FT R

WhTYT Teh AEAEehid O € SETT ¢ Tehtel k1 =Tet €1 Teh1el ok Srfafier qeft
AR a1 Yo SR § FE = ¢ R

TR N SR a1 R sifaes W W w@ p=1/[ue o 21T
1 HIEAH T eehsiiern qen ¢ fagastior 2|

AR g T e e (space) ® Gofkd gl & o ST T1ef Fofl o HLdt
& qen Fg ol faga qen gahg & | fawiea e 2

AR a4 G w1 ot R w €1 5 A 76 R g W ugd € i 3 g
W e Tl 71 AR ¢ gHE § gsS h TEiaRa Syl et U Bl 9SS & e
el Wol p = U/ c B

JgagaRE @l w1 Waed fagiaa: @@ % oHa uReR # fawgd @ @
102A 9 10"2m ¥ 10°m o TS o ded §U A § A e W fafa=
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N e & 0%
AT a

T STCAT-3T 9 H 39 bR STH W1 €, y-Toheol, X-fohol, qareirt oo, g9
TRTYT, SRR TehTRT, HaH T den fed qul|

3 77 ¥ fae don 4o &3 o 5N URefis foRan et € foed wedt s o
e 3TeT Sie YRY Y 4 B foasga uReiien fohen aen 39 wehR stersiio,
THIU AR kT feman fafer em @01 1 aResd qo AIeAm o GRATY] TS ST0SH i
wehfa W R e 2

Ta=mona fawa

1. fafer= bR &1 Sggagaea @O 1 el SR ST aUTeE] sterd et
¥ fifed © ifer 3 @ft frafa § € <1e @ ToRd 7)1 aRemeEy, 9 we
Y 7o U TR e 5 fafy o @gd fa=t )

2. @Rd SRR F FegaRd Sl Al wid & A T H qures
I TR el frer o et (wEs) WA e 2138 weR @ y-fo
et TRsd 104 m ¥ 10-15m & 924 2, fafere ®9 9 w1
Y 3o Bl &1 X-Tortot 9l qeamoget @ seafsta et €1 ot uftue & @i
Tl ¥ edl o S et B1 U v U eifd erargdes S e
=1 faferfia T gehar & et atnesd s&t wfmmon =1 €, g aftmn <1 g
 qenty aTe g Scafsid Y4 fafeRtor s qXTees Y] o SR W HIhT
atferer Bt 21

3. SYAYehIA T 1 STt &5 S i Rd Y Hehdl € Al 98 ereiel
N I X Gehell &1 THIT SAgeIeh 9 A k1 el ST o feAw St Sohvom
fHfifa 2 @ o8 geft Ao W SMeia R €ew o1 Hifersh * Sl Sieh 3 TR
T HIAT A1 Gt MR AR gfFaal ¥ st ga fagid &1 SuE g
21 3= Mg H AYAGIH N H1 gl TEd ot @ @ € S e i
Tl R A 7, 9= %o & el e R g Sae R 2

4. oo Gl Sh1 S 99 WeRTel | S Bidl €, 7 heel SeiagiHl shi ohiud
T € o gl o welt et steen srush i ot wfvd w €1 98 H
Ader Sl 1 Sl € qU UROTHEEY a9 i | 7&t %R ¢ foh fetem
A B G FOT T wed B

5. BHW i@ i HegAsierd i o G o quTesd foawor o g W ugd 81 TE
THfeTT g3T § T Ha 36 YRR faefad g3 & fF see gfie 3 wres
o ufd ged fuss Hogeial € St gd o fafewwon § waifus goa 2

8.1 o= 8.6 & wh Tl <wifan = @ W 12 em B0 #Y S R @i H
5.0 cm 1 T R TR THET T T GRS 1 Tk o1l Fid (S foet o &
W?%)maﬁmmww%laﬁWwﬁaﬁ%aﬁiwm
0.15A R
(a) TR TE wiel o o favenat aRadd &1 X &1 IRehad Hifsa|

(b) e o o9 faEemT o J1q it

TE™H
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8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

(c) 1 FoRzd 1 yorm o T 1 Y wie R @] gl ©2 T Hifsu)

foas.6

T AR @2 §4i (99 8.7), R=6.0 cm 551 &t 3 AR @il § a7
2 3 3HH ARAT C = 100 pF 1 HeMRa &1 230 V, 300 rad s~ &1 (F10i4)
gt o feredl g @ e @ 2

(a) e ©R T rms 9H 41 82

(b) =1 Mo R e m o aXer €2

(c) il o o9, 31§ ¥ 3.0 cm &1 g0 W f&ord fog W B &1 3™ [ Hifsu)

),
e 8.7
10"°m WA &1 X-FRTol, 6800 A TIeEd & WeRTel, G 500 m i
fea it & fou frg wdifas afer &1 7@ TmE 22
Toh GHAS FegaR a0 et § 23187 o SR =l W €| 36eh fogd
T2 G &A1 o Wie i XM o6 9 F 379 1 Fa1? AR T i g
30 MHz @ df 38! quresd fapat gift?
T &A@ 7.5 MHz ¥ 12 MHz o5 o fohel ©9M 4 ueaiid & Fehdl 2|
T T S A ghm?
Teh AT U7 ST HIeT FrEERe o 1 3R 10°Hz Sgfd 9 S
Al B Seieh NI SId SgagesE il w1 g farat 22
frafd # ws ofad Sgagesa T & gahi &F al 96 R ST
B,=510nT 8 T & foea &7 arct o 1 W & 87
FHOT I foh Teh Srgageeria qUT o TIE[d & &1 ™M E, = 120 N/C
€ T THHT SR v=50.0 MHz 21 (a) B,, o, k T A 91 HIST, (b) E
el B o falq &9 9 shifaq)
e TagH o fofi= 9 w1 eI qeages § < T 81 g
E = hy (fafsol o T& FaieH & ol oh (AT : HIed) H ITAN hHifg
ol em IUIRH o 9= 9F o fAT eV o W W WM &I Fel
feRTferT) wiei St o it fafy=1 afmm e o € o Seagas fateo
o @l o fore R Hefud 872
T 9HAd em a1 § fo7[d &3, 2.0 x 10'° Hz 379 921 48 V™! 3T&M
Y SEFHE €9 9 AT H 2
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8.11

8.12

8.13

8.14

8.15

N e & 0%
AT a

(@) T T I fehat 872

(b) =il Faehta &5 i AW F1 8?2

(c) TE <MW foF E &3 o1 35 Sl =cd, B &% o 379d Sl =cdl o
TR Bl [c=3x 10°m s7]

fafed 3T e

Heql ity o Fafa o wh Sgagesia @ 1 faga e

E ={(8.1 N/C) cos [(1.8 rad/m) y + (5.4 x 10° rad/s)t]} i 2l

(a) TG1 RO KT fem w2

(b) ToTeEd A fepaft 27

(c) et v ferat &2

(d) T S GARI & T FT AW R 82

(e) T % Gk &7 o foQ =5 fafau)

100 W farega sieel &t Wifsrd 1 @9 5% 99 fafeheor & wget < 21

(a) 909 ¥ 1 m & 34 T,

(b) 10 m T T R 377 faferwor &1 siga doar foratt 22

g WY T fafertor wmefymend: Scafsld g @ IR TXeda shi SUen SIS

em dUikH o fafg= ari o foau onefee 99 9 @ 9w H

faw A_T=0.29 cm K ¥ &1 3@ i) it geand o faewd € 9 =0

el 872

Feageanta ol @ gefua Fo $o yfag o, At § el o gam o

FereEen g RU U ¥ TEH % 39 9N 1 Sooid STy T T 9 g et

2l

(a) 21 cm (STATARFHE STH | TCAVET BRSSH G Sersd aures)

(b) 1057 MHz (Wia-foee =M 9 9feg, BEger o, U WM ol & JHiaey
el WU W 3= fafewor &t emgha)

(©) 2.7 K [Tvf ofafer i s aret goefers fafsweor 9 Safed qo—tan faam
St forear & o1 emeR fom S’ o I HT YA HAT ST R 1

(d) 5890 A - 5896 A (Hifezm #1 f= @)

(e) 14.4 keV [*"Fe Tf¥a o Teh fafirme HH0 1 ol S Y9G S=d A998
w1 Szt fafy @ Hefua 8 (wigeR Seeenid) ]|

frafafaa aeai &1 3w ST :

(a) o<t g o e el og-aw S 1 ST wW F| A2

(b) @t T & TV Y01 % feIu IuwEl 1 SuEnT Sevas ¢ 2

(c) veweia qen et graelt geoft W faffa fore St € forg X-fortor wmitfes
1 FLTA Yea T GRYHO HL @ IR g B HH | A2

(d) THATHEA % SO0 BR R SE- SSH i W qHE Sied o ferg e 2
Fii?

(e) IR geat W arHee Tl el o SHeh eRIde ol ARTd 19 U qrg o 3tk
B A1 H?

() o =Rl o qlgearlt w1 8 fh geat W et fava g5 o oI5 ‘woe
TfgnTa Tidera’ g et geaft o Sl W fasawsit ga@E 9l 56
Afosait 1 F1 SAER T2
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