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8.1 fHenr

FAT 4 H T O ® 5 g o) gasia &9 3= wdt € 9 3 ORERl 9]
TER Th-T W GIRTT 96 ARG HI 2| THop AR, 19 6 | &0 98 3@
9 ¢ foF T o W11 Radeiiel 9eeta &9 e & Sca=1 hiar ©1 W, 1 T
facim «ff T ¥2 F0 99F & | IRafid el gan foed & el & R S
FIA 2 ST FeAch TR (1831-1879) 7 ¥ deh &qd feRan T areda # U
& BT B1 7 oheel fagd ¥R o WHE o WY URedesiel faga & ot gaei &
IO FA T GHA o G IRedeiel O @ g2 "uiie & @l e fag ™
JaH & A HH o foA WEgeR w1 frem o gme, fedd #1 e 3w e
Geell Teh ST T SR A1 39 SFHAM I I HE oF fau 3=H T Al am
o s =1 gaa fan fSge! 3= fageam g =4 fam

IR foRa g Jasia &l qo 3k Hidi—3Tasl 6 ¥R-5@ i "isfad &,
THIHIO hT Tk T GoaG Rl 37 THIH i Hodae THIH Hhed 21 Tkt
F T A (AA 4) R faen o At A gl foRa-geshed & gl MRy
i w1 e w9 o i

Horgdel o GHIHOT  SHE defl God Aeequl grifed degagasa @l
Afeqed B € S sfaRer § Hafd @Hd o Y "5ed (Fna) faeda we gasia
& §| Hoee oF THIH o STIER, I WA H1 =ed, TR HI G AT T
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I Fefleh Heraael
(1831 - 1879) THITHS o
ufeqert § S, S=EEl vt
o HeMaH Hifdentas) § ¥ Tah|
=i T ok SquEt &t ardi
wfeert o foaor & foae =isew
= fomean @R 9 S9 ved
A | § T 9 SR v
S A= A Tl 1 S
T 3Tfoaeh Wrerel o favagHia
e e Ty Heraet
Ja%h@ o (FHad, e,
TR we HUE gR @it )
i & TH g 9Ta
THIRIT 1 Tk =T Td
T o, T 3T e e
% GO o A ¥ S S
Toh YR W o 39 gaite
TeeqUi frhd W 1Y fw
RIS, SR d AT & 2l
TSl 1 W6 T © Tk Here,
TS ok Sgd SIS o Tl
T SO 39 9O 9 Weua
T 9 o foreg B Wt B
®Y ¥ 2

I =l (3 x10° m/s) o @HT R Bl €1 SHH eH W
el TR W 9E o T Toh Tega g aUT 81 59 TN,
Herderel o 1 3 T, Seehed Wol WehT91 o &Sl bl Wehichd i
feam 1885 , 5T A YA §R AgAgasa oAl o e i
¥ fohan| AR TS 3T STfashdisti = AU, THeh dehHieh
ST § R o &5 § S i i, SHh IS §F YR 2

T AYE H, Tgcl g9 fOR e um) Ft eTeavdsdl Ud 39
oRomi o foma | =l s R g9 dgagesE a s Th
foeRuTTensh ot g i SgagasE a1 ol guisn, S
T feRtonl (ATeEd ~ 10712 m) | <9 e @l (e ~10° m)
T Thell €, SHeh fomg H W=l @l Sl HER gored o
ATEH T T fohE YRR Tt e SifEia 1 Sl € 3 faa
T e 15§ 9= &

8.2 faremua &mr

AT 4§ &H W Toh ¢ Toh o Um0 =R 31 Tk g
&9 SO H 1 Hagdd 3 e foF diffes @fa o faw 7
aTrevTeh # fop aiad-eiict foe@ & ff gasia & S i 98
e Sgd € Hewd 1 ®, it ¥g dedr am, m fmn, uw
9T YTl o SAfafer ot o gl Sepagaenta o o i i
A I 2

T2 3E ¥ o f e o & fe TR gaE
&7 ok I 1 HROT ST €| MY eH Ferelt T & ey
1 gfeman R foaR Y R G o @t fndl fog W geshia
&3 1 H o fau iR o uftvea fam (s 4)

P B.dl =4, 1(t) (8.1)

T SYANT H

[fo5 8.1(a)] § TH HHIKR wie HuIiE C <1 =0 & S Tk
T ufgy w1 9 ¢ e wmg o W uRedeie O i (6 erted
Bl W B1 ST, GHiR Wi FIi o 9 & o frem fapdi fg
S foh P W geshig & T w1 39 fau, ew r B @ uw
THAS JAHR o7 oid & FrdehT det YRR ar 1 f&en o ofeed
2 3R TSt g X o $W ¢ [T 8.1(a) ]| FHftld o 3Mem
W EH e Hhd ¢ foh gaRTa & w1 e gaeen o # uRfy
o 3TVl © 3R oY & Yo {95 W 38T URHAmT guE 1 T
HRO1, A & H qRA B ® A GHiehr (8.1) 1 oM T
B(271) ®I

B(2xr) = 1, (8)

(8.2)
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319 36 IREH areft Th 3= Hag R fo=R *ifSu) 78 92 o &R & T
g S O/l el ot e wd © [ 8.1(b)] W SEeh! delt WA i <Al
il ok ot § B 3R SHeT g S A0 TR U 81 gEd T wae (e geh
o) feftp afed & R &1 2 [T598.1(c) ]| TAF Tr=ell onell Te Sdel o fag
UfERR 1 199 o O, B9 91d © ToF SHiehtor (8. 1) o 1S 3R 1 /M d1 8] aeeral
T W SR B AN YL T i (), FirE G 8.1(b) T (¢) H <A T wHeret
Y I U T T 81 SIS, BERI Wl Tk faRIeT € gl €1 U YR Y M
X d fIg P W gkl &9 ; SO YRR TOMT B Al P W geehia &5 I B 2
Hifeh 78 foemar gAR gr1 o ferg e Ufiger o aRuefia f=m o wRor s
BT 1 T T ¥ Heea: i U 9 T 71 LT g U UK VW g =ey & uw
7 fRdt off gag &1 ST X fIg P W gaid &5 S 99E UH W @l

Iz &1 fa 8.1(c) I +AMYd® 3@ a1 ® G U< H1 STIAM AT S Hehel B
F GIRE HT @Sl & o9 Ht Hag S Y TeRd! g8 fhdt AR o AF § ufkeds &
@1 B Sf 7T, arqa | ek i fagd & 95t @1 71 Ak G &1 Wil a6 8w
AT T 3 W FA AR QF A ®i o o4 T2 & E H URAT (Q/A) /¢, B
2 [fEu wfietor (2.41)]1 7€ &5 T 8.1(c) 1 Tag S oieed il &1 SEehl
TR FIS 1 Wil o &hel A W GHH @l € W 39 Sel I 8 Sl 2
Ty, e S TSR ael fagd Foie, TSE o | o STEN § gl @
1Q Q
gZA=g—o (8.3)
e AR i &t wiel R AW Q GHA oh WY URdfad 8 a g8l T o
i=(dQ/dp & Zafeie THHI (8.3) ¥

de, _d(Q|_14d9
dt dtlg ) g dt

g fifée otar 2 fo tftmr & frm o wfg & o,

do,
& ( th ) =i (8.4)

TE} WfeRR o aftefia frem o1 2 gen w1 71 Ak w9 e ot 9ae ¥ g
=] G oAfed et ORI |, €, TON T wererd o iterid i <X Siig f &d UfFmer
o ufgefia fram 1 ArE=ieRto Y Fehd €1 a9 qeft Tael o fory Ry o1 | | TEE
ZIM| e el W ot YERR &1 a=iehd a9 @ B a9 | S fagmfa
&l ST foig P W, B %1 9 YR & BN A1 SHeh! UM A o [T BH HIS
off gag ol =id & e}, fFE f9g P W B 1 oF 92t B S Sisk 3Heh A fag
M W 21 =fen [fa 8.1(a) 1 3TN o WaTg oF RUT =Tcishl | S &R alfed Bidt
2 SH W R el Sl g1 HHIR (8.4) SN o U Ueh e g g1 S
Rttt T & (o fergdia faeenem, st arsft off st SU= & o1l €) o SR
el | AT B THeh! ST, [EeTq &R7 STe Heraaiel o1 Toeeu &N hel il
21 ol 8.2, S A HHiR wie Wil o 3 fogd wa gaeni & g €|

B, =|E|A =
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o { (f) efed & &Y 85
q, (o) | r 5= =1
o9 A T ® S U W
frerd P fag W g1 &
2; (b) ¥ TH “e-3AhN,
g M TE € =
e o 37eT 3HHT Wil
o o9 ¥ TeRdl € T
(a) H I T U SHRT
@ 2 (o) o (feftrm =t
Tl 1) TH 3T |
TR T €, R oq
Sae @ § w9 99aa
AR qel S It ohi
2 o o | @1 AR
TR wiel o " T
T fogpa & 39Id §1
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Hogael gR1 fomen T SAushieRl T @) geshia & 1 Gid shad
yarer Tewn 9 faffa e faga o & 72 e, sifug wma o e o
& o URede i X ot THHT HRU T Fehdl B AUk T ¥ 3H o i

ift) —

M
p A
~
"
HE
T
+
+
_;_‘.

forT 8.2 (a) i &1 wiai
o o9 feora fag M W fora

FT A A UN 4, { R FE I0W 9/ W i (= ¢, (do,/dY) 50 f=
foemee o)1 ok AT o SRR Bt 81 o
¢E
dt
gore vesl o 341 o © foF el ) wiel o 9l sheel HieH o
i = (B T, T RIS TR U W B, 1, = 0 | S SR Henfo
o 3 HIE Ao R FEl B, S i = 0 3R hae fawerTd o/ B ¢
e, =il
w%aﬂ%(@amﬁ)ﬁﬁmm%ﬁmﬂaﬁwanwﬁwm(&n
ST B 9 Sheel U R ® U TRt off gae, forgent uRkffa ok @ ? 9
TSR el el YR HTe YN TS freeo € w1 9N et 817 oraeh w9 o
RERERE

i=i, +i; =i, +& (8.5)

, do,
$Bedl= py i, + thy T (8.6)
e 39 R See Em wed )

et ot gfte 9 foremme o & Sifds Y9E =eF 9N % FHE B 5
fearfeai o, Saretond, fordt =rae arR o fom foag@ & o o fomemmm o
1 WM Y & Hehdl ¢ ik e foed &= E 99a & 9 afafia e g
Fo a0 fefdl o, S8 fF S 9qe U emef e Fafe o =em e
oo <A € S| Wehd © W STe-oter feprel Hi Wy

SR T S B 0T e fefendi o Y 1 I R o 2 e # i B o wmem

(a) T U= 3|

272

ot <ot =1 got faegadielt =&t eran gaifus o qe 7 ? & fondt fawmat

&3 H Sl i off Ao o T g, '9a o | ufRadeia fora & %

FHH Sholel foeae o & Bt 81 UH &5 H, 19U ®iE (Je) ¥R 9

T B R ot gahia & formm g gw faremm uw o st i umfad

T gRT YR w1 S ekl €1 S o fory, fee 8.2(a) o Wl Y iRl o &

(HFA fig M ™TR) ki & HIAT ST Gehell 21 A€ Sl ST &1 qra S fiaqn & aex
& Tt fog (A1 P) W

T o o (9Tesen:) UM IRomy €| U qe7 ekt 3R BUN <A Than

TR THA €Il §, 9 TE ¢ Toh foregd Wl ekl a1a 1R sifersh wwfider 81 T 21 HE

1 o1 Gaet e 78 waran € o6 uRa foea aee 9ot gushia e aRadd &1

X o e Bl 21 31, <k 31 foged 1 td 2 o o TR aes 9w, g 1 9 g

2 e ThTE STAY 1 & W | fopan 7w & 21 faga o 9t &1 sufefa e faga

&7 1 Surefa 1 3 Lt B1 U o faed gehia W0 Heieh fam i vn @

vl | 39 YRR ff e Ghd @ TR 99a o @i uiadasiel ety &7, faga &7

I YAl €1 I8 e Toh T o Wi uRadeeiiel fagd &7, gaehid &7 Sca sl

+ 3 areft oft o wufdia =1 €) foem & %1 3= w3 ok fog fogd smawl & g
A &7 & Wi (I THA Y, magnetic monopole) T T €
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2, %S & Tram o wnid giaed € iR e o) o gas &5 &1 9 g
1 9o 1 o1 THg W R e U gaeig e T i Safd & R g
T 1 o et Wor w1 Fa9 te Hemee-UfER w5 uiheim fag 3w weH
1 JRHATOTCHS el B1 SRl YN, Shel ¥R € Sl foh HeieRT (8.5) @ R €
< T F T ST el o e S A s & freds
H g9 3Tl STEF # == il

frata ® Hemarer o |HteRToT
1. fE-dA=0/¢, (forga Heelt m=w fram)
2. $B-dA=0 (ke Haieht MRS o)
«a1="9%
3. fE-dl= m (e Fem)
4. <j§B-dl=,u0 i.+ MUy € ddq)E (AfereR-Heea o)
t

ISTET0T 8.1 Th HHIR ®iE Wil fSieent gumehR wiel &1 B 1 m §, #ian
1 nF? §99 =0 W 35! &R @ o T R = 1 MQ % T Sfidlier o 919
Hultsh® W 2V w1 a2l ¥ wier 71 ® (75 8.3) 1 1073s o U¥=a Weisy o ofte o
T el o ohy Td Skl URMART o Ik WA ® fom fAg P W geekig &
Rerer HITST [&07 ¢ T Fefis W 3TEN g() = CV[1 - exp (~t/7)] Bl 8, el
T e 0= CRE]

[0) °p OP = 0.5m
ﬁ 1MQ
= AW
2V
o 8.3

TA CRUNUY &1 §7Y i 1= CR= 107 s | 3q:
qt) = CV[1 - exp (-t/7)]

=2x 107 [1- exp (-t/107%)]
¢ &0 W W o o= faga &,

t
E=%=%;WA=n(1)2mz=Wﬁzw BERTC]
319 faIg P 9 TRd g wiel oh A T (1/2) m 3 o IR 4 &1 Fhed
FIAT T[4 o Foh TS5 W FaH1g & B 1 URAT G0 7 IR gUh! fEen od &
SRY B U ¥ O T W o, H A T
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@, = EX U H &AhA
2
= me(l) _TE_ g
2 4  4g,
foem oy

da,
dt

i = &

_ldg_ 0.5x10° exp(-1),

t=107s W@ T 39 U o faC TFRR &1 79 a6 $3@ ),
B x2n x(%) = o (ic +1iy)= Uy (0 +1i,) = 0.5x10° pgexp(-1)

Y, B= 0.74 x 10°13T

8.3 Agdvaehtd Ll

8.3.1 a & Wi

agageshia (electromagnetic, &Y d em) a0 S0 ohd it 82 7 df fEeR
T, 7 € THEHM T W Hold gU ey (R uN) | SReeehid al o Gid 8
Tohd &1 Fifer, for A df shad feraga & S Htd € S TadH a9
wehig & off S A € W T8 THA o @1l qRdfda T g Hereet o fagid
F1 T8 Tk Tedqul froufa @ fF @fa srew Sergesta o fafeia s € |
Tiferer foaf b1 FHI0T Weqd Yk o fodR & § W €, g eH SHehl Tsh 3Taiisehd,
oA fod=m & YR R WiHR X Gehd &1 I oAfST fF Tk emaw & <t fordht
fafeea emafa o <o o1 W T (R Yo HI g A@Y H U AR A& B
IR0 ) | e 3G & H Tk Jferd Togd & I HLdl © S G T Sferd gahi
& I 1 <1 S G: Tk Siferd foregd & 61 Scfd b1 wROT ol § SR I8 iR
et @l |1 21q: Jferd e T gohia & TH-SH ! GO 3d € a1 e TR
T T KA T TS T Y AYAYIH I A HI A, A9 ok el w
T o SR Bl &1 TR XM o ST Sl Wi reifa @ifika e i Sl o
& U e 2

i =l oF SHR W B Hehal ® foh 3@ YRR o1 wdieor i g fae@
Teehld T €, HESl € Wehdl € W TR o Hehd € o 99 Wehtel (W R die)
IO FH o {0 gH 99 U 3MEY Hi 3T YW F MG F e wH & forw
Tk ac URUY 1 SETIRl 81 wiieh STHEE i 91 T € foh To w9e e 81 hel
ThTST 1 SIS 6 x 10" Hz € Safeh eTcaferer smeffieh geiaeiten qiuei 9
off St erfershay Mg B0 W #) U € 98 @R 101! Hz Bt ?1 7t R § fo
e JEAeeh g A ST WA yewiH g3t o% fre smgfa e (e
o fER W) o forg &) gan, S o eda o WA (1887) & Wl | 3@ Uehd T

ot o fagTd o we & foau fre e s % wwe FER | e e
3 qA I YA TH &F H I Hedqul Sl oh T YIOM 1 AER o941 36 Gy
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T HeAYUl SUAEl Sea fRT S AR €1 ges o WA %
I |Ie 918, SR 9% 9 - hasdl H % Hid §C hIH! A
TR (25 mm ¥ 5 mm) 1 SEAgaRE a0 Sc & 3R
3% Ufd T § AT 9T hil ST TAM off B3 o WA i
ofifq & JEnTeen q% & difad @

T 3T AT Seell | TTEsT WMl 7 Bl o i o
HUfd & o AHSTAl U | TR o6 JART o §OR % &7 |
AYAGIRA T S STANT HT TRA g

8.3.2 AeAdHT I H TRt

Hogaet o THIR I o TR WX 98 ST ST Hehal © o ferelt
ST T ¥ faEd T gaw 89 Th-gE o wdad B
T IR sEeh T 1 fan o o1 TR e W fRw w faeem
o YR W 9 FE qehETd Fald e g1 fost 8.2 W fomm it
i ® wiel o ot faga & el o ofeed 21 fager® o
o GNI 30 Gl &5 FIRE hi @il oh HHIR g oh STIfeel
21 31: 39 fufd § B 91 E WOR oaed &1 98 TH EHA
A& B

o1 (8.4) W &0 2 TR & 7oA it € Uk WA A
T T T 3 Weid femen & (FRdlt &mor ¢ R, &l el
zTrders % wem & w9 H T 0 2) | foyd S E, x4
o Y © SR TRl &1 { W 2z o WY S ™ B9 H qRetdd
T B FIHET & B, y-3el o ST ¢ #R e ot 2% W
ST w9 H 9REfid e 2 o &9 £, T gah &9 B, T
TR & Aaad € T T R, 2 % oft oo 21 E, W6 B, H e
ﬁﬂaﬁﬁf@m%

E = E, sin (kz-ol)

By= B, sin (kz-ot)
el Jo W AT 1 qIeEd A § et S g ©

(8.8) E

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

_2r
A

AT T o IV A €, fe T W
(=1 T |iE) kT 9iEmn 1 g i
foen i & o A o Pt ww /€
1 T T T =1 (0/ ) B E, T B

k

y
y Y A . . N . N
o foTq STl [8.7(a) TS (b)] @ forT 8.4 T WM yfom Seadesa a0 S 2-fewn § T R w6 R iR

IR TSow g
(1857 - 1894) WHA
Aifcrehfer, T Teel ar e
TEN I FHIRG fRa SR TE 0
e S=if SEEsE aa
a7 1, 3= T | Fel 31K
IR qOTREE qel W A
Toam 2 i o SgTgee
TN o FHIAl Rt Ghid, T
g 9o Sl o & 9 S
o191 TS O q W, 3 39
Yk Ygell IR TRt A=
fag @1 =R @ F faga
foret et Wi A ST
1 3R yehreT-fogd g i
@ISt il

(F68T1-LG8T) 22 halow hi|k3

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

a1 Fre aiome W g Hehd § —
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o= ck, T, c= 1/ \Juye, [8.9(a)]
THIFE o = che, Feft M o fere grifores Gefer @ (Ifaw e 11 Hifert aeages,
A9 15.4) | T 39 Hee i AN, v (=/27) T a0, A (=27/1) & - §
T ® ¥ o S e

27[V=c(%] A

VA= c [8.9(b)]

Heraet oF THIeHTON o YR W 3E Tkt W ot ugen S Hehal @ fob TRl
A T § fagd T gaeh g &5 WeR frEfatad weteor grn eth @ —

B, =(E,/) (8.10)

I B Agagahd Al o H Afuereol W fewivEt wid €1 9 qe ;e A
frata § fore T e A % T <o $ 3 o § e o ER g
ST H R 37 a0 9 fa € R e e we gas &l o el o fag
ol wifaeh ream 1 STaTaeRdl T et 9g H et qa oresd o Bt © S T
faon & et e foerl & w9 H wodt €1 3¢ T fowyun w1 faliy #7491 3|
T oft ST FoARY T T Y FWehell €| SIwel Yreil o Sl 59 Afren e
o T 3T o1 MU ¥ T 3= T UF TdeAd HeA| i hedql &l Sl 96 S16
S T el W fore o SR S fored E g A % v 39 @ v
HIA A S B F FAREY WA HIAT B Se 39 HeAd i geR A fEan 9 59
3eR HIETH i TAdl o ot a9 sTva o ff W oMl & efad (S ff fag
STE IReF BoR o gfteskdl) I 7 7ise dee (Poison Belt ) He: ST i
T 1 ford dided T fatiel $er arel &5 W ToRar /i T B | o7E B S
2 T 30 U o fodt sifas weam &1 erevgsdl T 81 AEshedd Td Al
o 1887 ¥ o 71T UfHg TANT 7 FoX 1 Traehedl ol U a6 R & f&am
feepehtal H Ja9 & foga @ & &7, fafd § ot w-g &1 gaiiia
hich dHAIT (W Hehd §|

wferd, oTR Uk wifder e arkdd o foeme €l SSedl o fag gq Sd ©
o G191 SR a0l €1 €; wia § W THT Sl €| TE eH Uged & @ b
& o forelht wezm & oo Torga W ek 19 &5l shi S9 WIeAW whi emufereh fergastioran
¢ TS SMUTRR Gaehyiterdl ok Tal § S feran Sian @ (%€ ARE st & o o
&5 1 gorl | o &5 fhad T @) | e el o fogd wd gt & o
foromor & ¢, T p, 1 T a7 ARET & oA 1 oMl ferpaeicn ¢ T smifern
Jeeheierdl u oTet FoRElt Hem |, YTy 1 o B Sl @

1

U=ﬁ (8.11)

37q: TRl A1e™ o YeRTeT o1 o1 39 HILaH oF dgd Ud gaeh g o1 9 R waa
B TS A H TH W o Uk WA o Widel S HIEAH w1 S79eain 3 &
e o WeRTel o o o ST W el €l

o SAhTe Srere fafa ® Sgaeehia U 1 o Uk Hewyul, Hiferd i
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2| fafsr= Tereed ) Sgagasa Tl W fre U W A w9 g9t © fF w9 3w (S
wreed W e 7 ) Wl o o wuE g @ S gHeR 7 3x10° m/s ¥ T
Hiex gfa Wehg & =1 ferk B €1 frafa o Sgagasa @ & o w1 e e,
T GRI A Saal © T 81 g1 © SR SUhl A gt stfues genedar 9 = fehen
S ST B o SEh! 7alE o Hieh oh ®Y W TR T foran T B Feffd Hiel
9 3H T & T § gRYT A S R Sl wh 51 1/c A W 99
ST 2 [(1/¢) Hohs = (2.99792458 x 109! Tehe] | a8 R f= wro 9
a1 7T ¥1 THF ok ol HEh Rl FS WA Tgfaal srerid et fafere e ®
THTY] BRI ST FhRT hi TG oF Tl | dgd iferes enefar 9 qRwrfa e
ST Tehdll €| el ofaE o ot Wk w1 Te-Eel et & genefar o Rty e
Hic T WRTET 1 =1et ¢ o foe gdf o WOt |, diehiiorsh de 1 A (WX 58)
TN Seh FIG TohT T | TR 2.9979246 x 10° m/s U< gUI Hifeh ¢ 1 TH
o Gen € o waE W o Us W9 % W o Ual § qRwd R S wehd 2!

TS A 7 had JEAgaRIa a1 i yef fman sfesk =i = off <wifan
o WohTeT TR KT G § Tk IS T Ieed 1 a3 foafid, erqafid we gfaa
Bl Tkl 81 3 YRR, Sl fafeheon st o wepfa o forfaes &9 o wenfya =
THeh AfANeRT Sweid STYH agagaeh ™ a0l e w1 AR < HAN T4 o s
1 T WY H SR IR 1 R iR a1 ki gt (e i g ok
M BH h RO MG off, 3 G v = vA 1 STAN L 39 TN 6l =1 A1 T
AR qrEn o 78 a off Sa € o 9@ wor € fed R genmen =ern 21

79 A &I foF Sgageshia o yfad Bt # fRd e AM ed & wyH &
U SRR 5 AT ¥ W@ W Tkl ¢ A% e AM fea o el ¢ o
2 i e ot o ferqdta 9w o wia wiafsean serar 81 <& Ui shi &fas L <o
g q fama srfus w2 W ¥ $9 g fed ¥ afas A o e S
AT T o FeIh1d Tk o Wi WSl Bid 81 TH WehR ok el o U
&1 forer o e o foe afes e =fe) g7 feofaal o fama 6t gt wmeran
e o YR ReH o 9y foms W e w

1 3 T 1 TE AR i St ol Te Fa e it 27 S &, o el
TS GaT o il B 1eAE 2 W g St TR o R Tt e Freifea e o
af forega &t E forarmm 2 € A S &9 | St 3 (¢,E2/2) B 21 T TR gk
&9 B ¥ Walftd gk Sl e (B2/2u,) B 81 ik Sgageshd @ | R TE
Taeh1d & <A € B € ok WY Ueh YRR Sl S Sfel el 21 31 Wi effe fom
FEAGTH T H T X o leed wiE a1 § (Fod 8.4) 1 A 39 a1 ® g Sga
O B A o ogegeehE al o fogd W gehid & o hROT T W SR 39
e | o @I 39 YR 98 STeRT ¢l W Sl Ue Hell WK hid 81 39 TET qe4
T B § foR (o T it i) Sepgee et st el Ud oM e et €1 <
¢ T T HIN ¥ T T egaE T 3@ et § R A 7 e S

I ¢ T o fordll T TSI el el UBH a1 98 <01 ST Hehell © T
T 98 & UM fRA1 T el Woll (I8 W BT T T SN el ol sTawiioa
&1 T T) ¥m,

o|c

b= (8.12)
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38T 8.2

3aT8Yur 8.3

SE A O YR €Y W TSl § dl MY U kW ¢ FF MU € g}
AR T4 SN 1 W W & (SAThT €19 T € el ©) | Agageehia ai
ek BT R HelT off Teyiafd et €, W e ¢ 1 A TeAfern €, 7 T
T o1 IR SEd Bl Bl & 3R SMUh! <16 1 9 TEl gl 1903 |, SRRt
Aefent fehicd e g1 3 99 WeRTel o1 fafeR<or <@ AIO o Woherdl W T def
THERTT (8.12) T gfie &Il J8 7 X 10°° N/m? &1 ®ife &1 U= T 39 YhR,
10 cm? &5%el i Tag W fafehtor & &R ot sheel 7 x 107 N il &1

FAGIRE T T TS AT Tewd, Tk §R Toh TH ¥ T WIF d%h
Foll & FHA HT e § & gEpied e #1 e ud Aot forel o w9 H yERon
WYHl ¥ TE1 o1t SAFTRST 9% TET H 3% FRAnia S €1 g & w9 H g
Y Tt gedt ae TEedl © ek R gedt W Sfie Hed gen 2l

STV 8.2 25 MHz 9 1 T Woqel aegaehia o e § x-faen o
e e 21 feehehl (space) H ferelt fafyre fag W sgHIE=6.3 § V/m
?1 39 f9g B &1 AM F 82

1 BTUA E % URH0 TH-g @ frefafea wiewon gr et g

B==
C

_ 6.3V/m

" 3x10°m/s
T a9 o Heid o g9 S § fR E y-fRen o srfewn € oIk aw x-faen o srfew
T Y @RI 3T: B x- Te y-3ed S o e T3 | BT =ey| Hiew steria
1 YA % W, E x B i x-5e0 & &1 =few) dfw (+§) x (+k) =i, B z &
% Y T

3@: B=2.1x108 kT

=2.1x10°T

ISTETOT 8.3 Tohdl THael Sgaes g @ § gahig &
B, = (2 x 107) T sin (0.5x10°x+1.5x10"'¢) ©

(a) T I G qe T T 22

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

A

(a) fEu T GHiEHIoT 1 = TR

By = B, sin |:271'(% +%ﬂ

H g W
05x10° 7

1.26 cm

LBl %: v=(1.5x10")/27 =23.9 GHz

(b) E,=Byc=2x10" Tx 3 x 10°m/s =6 x 10' V/m
Torga &5 T2 a1 1 THA (G901 TS Hehia &5 i K90 o wided g g1 o,
foea &5 =ewh 2-374 o orgfew frefared SHiehor gR S5 Bhm

E, =60 sin (0.5 x 10°x + 1.5 x 10" ¢) V/m
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SETEUT 8.4 18 W/cm? o el FeTerd o1 YehTeT fohdll STaredesh gag W Afeteed
AIfaa el 81 9% Tde w1 &hel 20 cm? @ dl 30 e i wwaEty § wae W
T e S & 1 IR Hife
TA Gde W IS Al Hd e

U = (18 W/cm?) X (20 cm?) x (30 x 60) A

=6.48 x 10°J
TAfeIY, 39 Ta8 1 USH Fol "o (Ful stewievr o few):

_ U _6.48x10°J

C  3x10°m/s

3d: Hde W oM SEd 9 ©,

=2.16 x 10° kg m/s

_p 2.16x107°
F=t=2227""

t 0.18x10*

IS qa8 YU Tedeh Bl al SATIeh] IR AT BIeT?

=1.2x10°N

ITEAVT8.5 3 m & g R feord fRet 100 W aed § 31 © fafehtor g1 301 fomqd
TS Heh1 &5 T UM RIS 3T T8 S € R ood T 3871 2.5% © R T8
s fag @ 2
T 95 O o ®9 A doa gt fenedt & A w9 9 g fafeia #2183 m
I T R THHRI WA ATl AR Tde H1 &GTFA

A=4nr’=4n(3)* =113m>
31d:, 39 T W YRR i droe

_ wfE 100Wx2.5%
S &swa 113m?
= 0.022 W/m?
79 o o e AEE fogd &7 %1 § SN el gashig &

I

%I = %(gOE,ﬁnsc)

= %(0.022 W/m?)

o 0.022
™ 4(8.85%107%)(3x10°%)

=29V/m
foed &9 E 1 98 WM ot Wied g1 M 21 e Rt wehrer 9 § fewgd & saeei
B 1 E, 1 AH T,

E,=\2E_. =+2x2.9V/m
=4.07 V/m
TH WohW, 3 3G ¢ o ¢ Tenel TS&ent STaIT 319 UgH o foig shid & S&ent faga
&5 HIHT VTP &1 ST gor SLafl. 1ol FM @l o faea & &1 vifem 9
FIT S AEHdce U HeX HT Hife o 8 2l
319, ST BH JaAhd &3 i ol T IRehed Y,
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W ifqet
Bszmz 2.9 Vm™
¢ 3x10°ms™!
1 =96x10°T
N T S W & e ©, R g &9, B, = |2 B, = 1.4%x10° T |
S 24 A 9 98 © T ey gashia & § ol faga & °§ S % aue €,
TR eI &5 H1 il g %A T
8.4 JAYEHT WeeH
59 99 Hermaet 3 dgagee T a Heel oA foagia TR fan o o 539 g
T 2 T A GuRFEa Seaga (em) T o | T TH STewEd W 1 st
31oft gfveher O iferd &1 T ol S=IEel STl oF 37d qe X- foRel we T feRvf
off @it ot 7 off| ora w0 S & fon g9 weRren @, X- feRvol, wmn feRvl, e o,
e (TIgeh!) a0, QT Te TR Al 4 Gl em 7 €1 A 1 g o A
» ¥ enfteror (Fa51 8.5) dgagasid Waed Fedidl 2| T FHR &1 a0 3K 39
By feheadl q@t YR H T & o HIF W faurerd 3@r 7el 81 s [ Rk W
= TG oA W MERA § foh a0 fohd YR Sei we/stere Tgfed i S 2
g3 519 BN YEageEa Al % o fafa= WER 1 SR Hedt g qensEA % %
237 % i |
23 ST, Bt m
c O
S & 102 — :18’13 400 nm
E‘ S 10 T R Iy S
= o 10° —
£ g 10° - _10710 450 n
g %O 18 — 10 ."
) §§ 18” ] J,_IO’Q,',’ T‘ﬁ—(_'ﬂ
S I p L 16°
£= 00 | I L T _,'ioq 500 nm
- - 10" — ( ) S
o REelEaLl ‘ 1075 B
10" — ( SEICH] J ;‘-‘10
102 —‘1\Oi4 550 nm
w0t = L Ay (e :12‘;@ e
139 i oy e adi = ) | 10*“‘:“‘ 600 nm
ﬁ i b et e v e — :1 N R
100 am e 3 10j 650 nm
o T .
10' < e i Iy .
10 Lo "L 1700 nm
181 : — 107
TorT 8.5 emgeshia ween fowe fafv= s & wmr= T gwie Tu € fafa
280 o oie i T faweE W @l
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a o & o N\
B R CEIRAGY

T = =T TR 1 FegaR a1 SR Wt % %E §, HaT § avi
@ 2

8.4.1 Yfgar

fea o et qri  Saw i e d W S Bl 1 gehT SuAn Aedl e
I HY AR yonferdi ® feran Sar €1 e 219 T 9Ed: 500 kHz d @
1000 MHz & = BT €1 AM (379 wiggfad) € 530 kHz ¥ 1710 kHz %
= Bl ¢ S8 S 54 MHz % &1 STeical oea Sef o &9 § STFT i
St &1 Sl I 1 WE 54 MHz § 890 MHz o = 2l 81 FM (3mgfa
Hiegferd) feal s€ 88 MHz ¥ 108 MHz & s Thell g1 €1 Yoger ®Fl |
I=d A (UHF) S 1 &l a0l o1 ST shich i Tl o SEH-USH i
el 1 W 1 3 a9 o JehR 9Eia e eifi]ied w1 St €, $hent i et
15 ¥ fofan m R

8.4.2 9gH W

ew ql (o aresd i oA awi) w1 ergthal fm s (GHz) o wE o gt
g 3 forow yehR & feifa Fferiati (vacuum tubes) 57 Siee2[, AR sreren
TH S FEd B, 5N 3 Bl 21 ST oy qUresd o R faue Here | @R
ToTelt & foy SwE €1 R, O e S92 § wd @ 7 WS o Al @
T Aq S o folu ST o &T ST aret 9, S-THi (speed guns), T i &
TUTeAt w1 oft STTUR €| WEshide Sfad 3 a1 Uk Ueieh SRe] STIANT €1 3 Sfart
o gen a0 i Mg 38 YRR T St € TR 9 5ol o 1upst i 3 rgfa 9
e g e
TR 1 ST okl 7Y fopdlt off Sorged @@ usred 1 A 9 S 2l

TIEgehIaE 2ATaT

Jeageh 1 fafhRon o TagH 1 Tk 9N GeF R e g1 1 a0 1 A TS Foll 399 Tl
¥ w9 UF e T8 iU el 1 Higshied 3fie w1 fgia @ €, SR T ohd e e &7

TR SEA IS i el a1 39 TH I 1 eral 21 Wl Hicy aqefi; S9 - hell, @fser, wid,
IS TG BT T Fegd St o Bl 81 519 86 hed © foh hIE T4 76 & T 7 9 THH TR
9T Bl B2 ST TRl o &1 q19 Sgdr € df $Heh ARt U st i Afesd T Hi e 9%
STt © 3R o eiferh St ¥ He, e A A1 UM R @ €1 ST o TS o Ui ki egfd
S 2.45 T ge51 (GHz) B 9% Sl i 59 Sgf 1 geq adil el wd df $&eh 370 3 fefervoi
F TR F S S T H T F B G & F A on w9 e ) P e se &
i die o € SR 39 WehR s T @ S 2l

AIEhiad e B ATIeh! =T fHgT o =l o1 START AT AMEY, ©Ig ok S bl &l ST Gied
o STawT oF RN SR SSHT A Fohell 1 QY FcAeh Fo1 o HROT fosret oft Fehdlt &1 <
gt 1 U Ty SR 31 A1 @Al 71 it $heh favlel 310 STUehd wgd wH STgfa o Tuid
TS ST I & IR TH HRO GeH T Rl SIS T H A1 37z F TH AL B

T YR, AESHOT o w1 g fsid 9 § o 39eh {59 T W 0 @i Ed § o8l Suge
3T T GeT T S HT S| 3T YRR el 1 T8 hiA | Sort o7 & gt | IR fafyr § veat
TR TR @ g3 U TH B €, TR S8 St U H T die & TG Bl §, Sefeh Higshied
e Sofl EiY STt o AUt W AR S Gyl e 1 9w el 2

281
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8.4.3 ara¥ad al

3TeRa a0l (Infrared Waves) T fuel wd mﬁ@m%ﬁr%m@é@'w@a@
o Tt et o < quresd it 9§ HeAfted eran 1 See adl ) wefi-shedl S
X ol el S 81 UH sEierg § wifen stferenter weiell W foeme st o 310] sreeR
T 1 G ST FT o & (FF 379 0], S/, CO,,, NH,, X+t svewert qeit
1 SN T o €1) STFNTON o ITE ST qrdi T ag St €, stefq o T
B W ® SR 370 IRaer i T T ORI B STeRe oivl sh1 SYANT shrtetehed o
fepan Sman @1 sroRer fafereor i geslt &t Tt stefq wieA A9 oA wEe | ot gfa
TE 9E oh §RI U 3TeH iRl B1 gLl W M ol 599 YR (S eTdenshd
WAddS AgHed ¥ TN Sl €, et o U3 g Srawifud e oar € efR i
TR 1 STeeR Al o &9 § YAfdfRRd el s 81 e fafenon, s ensimEe
Td St 9 S BRd e g9l T9l % gR aHed | Uk foran S 21 st
H ol 3Tea GgH! BT SUANT Hfh Sl TS ®ae 1 Ifg 1 U0 A & g
fopann STl B 1 SetareiToien Jferaal (STl o folt WehTel Scsieh SMg) off taem awi
Seafsid st € AR SRe] soiaiieh yonferdl st e, 92, el Rerret ud e
wonfer o fie Fesenl o 3 agea ¥ W S S gl

8.4.4 YA WeRIIT XA

I SYAGR T AT 1 Heifeh uRied ®9 81 78 39 Wegd &1 9n ¢ g fag
A 5 gt B &1 9T ST TE ofTe 4 x 10 &dsF ° 7 x 10148
T TR TWE T 700 — 400 nm 2l Bl TR =R 3 T aegeni @ Seafsfd a1
T g de g99 YehTeT S ok fava H gl geAnd B H Sqered 3 €1 g A
TS o W W o fou Heeagie €1 fafe= sig awrest o fafa= et o forg
Gereviier &1 Sereons, T STeReRt Il w1 GgPed Y Tehd B 1 e whidl o1 T W
T G TR e €

8.4.5 WTSTHT a%

THH TN 4 x 107 m (400 nm) ¥ 6 x 107°m (0.6 nm) TR W ®T a4l
gftmfaa € weT (UV) fafeo fafire ol uo aga w el 9 sa= g € g
AT YeRTET 1 Tk HewTqul Gid 81 Wq, 99rg 9 9! AfHier 9 qgHed w1
ST 40 — 50 kmn 1S9 W e st oed o srarwiifie 81 San €1 atfere aiemn
T UV Y19 & Heh H 3T o1 A&l W SR 9916 gl €1 UV fafenon o e
Y o Ak el 1 Scaed Bl © SR = a3 &Y ' S /1 UV
fafencor = = g STaeifud & S €1 ofd: i onft fagfwal 9 =9+ o
I YHT & FHRU Y-l (sunburn) T&l gl 2

fee 3 a1 @, Sfeen faamiEt § feher arelt UV fReot @ oot et =it
N o fou fafre e g9 4u o <99 e © A1 hig 1 fasheal O 3o gEr
I B T T E1 ST DIt qGUILEAT o SRl TS TRl el 3ifd URys Sy,
Y ek (LASIK — Laser-assisted in situ keratomileusis) 33 3iedl 8 ST
& I HehTol fhur-goii o iehfd feran <1 Gehan €1 St Tiesh § WS (UV) ofdi
1 SYAN S il AR | B 2

<fh TSI WA Tk TR k1 AR T FIA ¢ THAT FARIARI-RTe
(CFCs) &l (SI® HI31) g 3HehT g Ui &R W foar =1 fawa 2

2022-23



8.4.6 X-faor

YR T o UV | o 9¥e X-fhLol o1 &5 2| faferedia sw=ifian =
HROT &0 X-fheon 9 ufifed &1 s9e WE e 10° m (10 nm) § o A=
10"° m (10*nm) e thefl €1 X-Th0ll o Seuree 1 T T fafy et e
e T T sl o Seldl shi SR T B Tafehea § X-foroti w1 Seifer wem
% ®Y W A FP FHR % e o SUER o fAQ SHEM | @ g1 o
X-Trtol sitel ekl e Sfal i B UEEE € A1 T T <l § s@ten g
STEREE AU SAHH I (exposure) H To- Hi FEHM SRl =Y

8.4.7 TmHT ROl

Y SgAgEhid TaEH % ST g oh &5 § el § Al STkl qUIeEd e
10°m ¥ 9 10 m ¥ ot w7 Tt 21 S=d gfa w1 A fafwor Afuwa
srfufemaneti § Sea=1 e 21 98 Weaiud Tifwen! gru oft Scafsa erar 21 3 faferean
o ohEX HIfvEmet i T & o forg ot syEnt €

arelt 8.1 | fafir= WehR w1 dEaeshid T, ok SR sl TH=A i TR
w9 o w&qd femen e €1 St fom geet e e @, ot fheon o & o me g
e dod 7@t € qon 3 TR &= o off =i B )

aruit 8.1 fafr= Jemeeswa Wt & rfreerT

Heat ot >0.1m T (aerial) H sl H1 sAfemmes o e
FA @R A HEA
& 0.1m ¥ 1 mm FAH A1 WA aTed fog ek sme
Seresiiu Imm ¥ 700 nm TR T T[S o hd oIS, SCHI,
3TRF BN fthed
TR T 700 nm 400 nm WY H ToEM, Sd ST et EiECIDICES
TR 9 @ e 'R W Hid T,
HHAT FWQ B et fthed
TS FRE @ 400 nm ¥ 1 nm TRHIY] o Sidieh Vel W gelal 1 i Wl
TH el &N ¥ W o 'R TR fHed
T HhHHTT
X-feroi Inm ¥ 10-° nm X-fortor Aferert stoman anfafie el wRmREE e, MR
%+ T Tgd, TR Tehlss
T feRvot <103 nm et 1 feamfaea e wRIhRS fhew, TR

Tgd, IR Tehlss
283
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Q9T

. TeHaa 3 UfeeR o frem | v fawaf o aen 5 fawafa B g w6 fag

Tk AR O o Sfdc 1 g feon o faemm om wed €1 T
g % |1 UREfdd g oTel faed &5 % SRo1 Sca eidl @ 3R 39! 39 YRR
forg werd &

iy = & a3,

° dt
Tg dieh SE YR FeIhid & o i 1 hE HIl @ S R wTer O
Toh @ AE AYAYIH T S Hidl B G €9 W, v G W e
Tl T Torga ST SE Mg v it Agageeh g a1 Sca il 81 Th e
foyd deageshia a1 Hifes S 2|
e B T
SR 3 o G 1 TE| 59 YRR S Hergae k1 Aiferss sfersgertt 5t gfte w5l
fondlt SEeaeRTa X § foegd o gehtg &, fKehehiel § SATashid & 9 e
| Srereiiet fogd o ki & E 991 B IR 91 Sgag a9 a0 o GeRl i
TeT oh oo Bid B 2-3187 o SR Fea g v qen aesd A i fohe w
o fore &8 Frefafed 9 Suos ® -

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

=£,sin (252 vt)| By sn 2x(2- L]

B = By(t] =B, sin (kz- w1

- 5y sinfan{ 20| - Bl an(2-L]]

3 weR frefafed g9 50 wafad € B, /B, = ¢

faf ® SRt T F A c, 1, T e, (FaHier qun forgaeiern) § 3@
YRR HAAE 1 =1/ [y, | ¢ F1 A THRA AT GRI WA TBTA FHT =1
o SR Bl 2

WhTYT Teh AEAeehid O € SEIT ¢ TehTel ki1 i =Tet €1 Weh1el ok Stfafier qeft
FEAGaET qCN h1 G SR § FE = ¢ R

TR A SR N w1 R sifes W W wa p=1/[ue w81
1 HTEAH T eehsiier qen ¢ fagasiior 2|

FeAgh g Tl el e (space)  Gofikd Bl & o ST Tl Foll o HLdt
& e 7 Sl foga qen gushia & o fawifd g 2

AR a4 G T ot R wL €1 5 A 76 o 7 W ugdi € |l 3 g
W e Sl 21 AR ¢ HHE § gsS h TEiaRa Syl St U Bl d gss & e
Fd Gl p = U/ c BFMI

JeAgaha N k1 TR fagidd: @@ % ed UReR ¥ faga e @
102A 9 10"2m ¥ 106 m o T o ded §U A § FAmEisa e W fafa=
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a - “N\e
Sgagaeh [ qll

T STEAT-3T 9 W TH YehR STH 91§, y-Toheol, X-fohvol, qareit ool g9
TRIRT, ST ThIRT, FaH T qen e qul|

3 5o7 9 o den Jashig &l o SR URedien fohar et ® o wedt st o
e e Sie YRY Y 4 21 foasga uReien R a0 39 WehR stesie,
TRTUi K Y foRan fafer em @ 1 e qon reAm o qRATY] US STuysH
i W FR w2

Ta=mona fawa

1. fafe= YR &1 Sgagaesa @ 1 G S ST qUTeE] e gt
¥ fifed © ifer 3 @l frafa & s & <re @ Tordt 7)1 aRemeEy, o we
Y 7o U TR e 5 fafy o @ga fa= 2

2. @A SRR F FEAgaHT Sl AR Fid & TAga g W H s
T R el frer o e (wEs) WA w2139 yeR @ y-f
et TRsd 104 m ¥ 10-15m o 924 2, fafere w9 § w1
Y I Bl &1 X-Teoreol 9l qeamoget | seafsta et €1 foret aRtue # @it
Tl | fedl o S Bt €1 Uk Gy U eifa <erarees S ae
=1 fafrfd o Tohen & forent doresd 3t aftmmr =1 ¥, g aftmr o6 ddm
ey RATs g Scafsid §Ya Tafehtor i qXesA I o SR W HIhT
arferer Bl 1

3. SYAYehIA T 1 ST &5 S i e Y Hehdl € Al 98 el
N I T Fehell €1 THITT, SAgeIhid AT =BT el ST o feIT S SThvom
fHfifa 2 & o8 geit de W SMeIia =1 gew o1 Hiferh * AT’ Stk 3 TR
T HIAT o1 [t TR AR gfoal § s got fagra w1 STanT g
21 3= Mg Y AYAGIHI T H1 gl e ot @ @ € S 59 s
Tl R SHE B, TR 9 %o o 1Yl WER R g Sae #d

4. 3T T ShT S 99 WeRTel | A Bidl €, 7 heel Seiagil shi ohiud
T € A Tl o Wt weEred steen Squysh i ot wfd w €| 98
Ader S 1 Sl € q UROIHE®Y a9 i | &t SR ¢ T fekem
A B Gz FO W Fed B

5. THRI @ 1 Hogeferd 1 ohg & o e faawon o oy W e B T
THfeIY g3 € SHifeh el 56 Yo forshfia gan € T Sueht gfte 3= amesat
o ufd ged fues Hogsiel € St g o faferwon § waifs goa 2

8.1 o1 8.6 # wh Wl <wifan =1 @ S 12 em B0 1 S TR @i H
5.0 cm T T R TR THET T T G 1 Tk o1l Fid (S Foet o &
W?%)maﬁmﬁmmw%aﬁwamﬁaﬁ%aﬁ?wm
0.15A R
(a) TR TE wiel o o9 fawenaX aRadd &t X &1 9Rehed Hifsa|

(b) =il o o9 faEem o/ J1q it 285

TEMH
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8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

(c) = TRt o1 Jorw o Wi whi Jeieh ie T @l el €2 T shifsu)

fors.6

T AR @ §aid (99 8.7), R=6.0 cm 551 &t 3 AR wiel § a1
2 3R zHe! 1@l C = 100 pF 21 H&ft 1 230V, 300 rad s &1 (HIof)
agfa % foret a9 e o 7

(a) =TeF & 1 rms HE 1 82

(b) = = ¥R foReTe 9 o e 872

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

®
foxs.7
10"°m WA 1 X-fRtoll, 6800 A qIeEd o Wehel, @ 500 m hi
ea aim & fou farg wdifas afer &1 7@ wmE 22
Toh THAS TeAgaRE a0 et § 2-3187 o Sy =l W 8| 3heh fogd
T Gk &l o Wie i e o6 9 § 379 .1 Fad1? AR T i g
30 MHz @ di 3Eeh! quresd fapat 2rft?
T A 7.5 MHz ¥ 12 MHz o5 o fohel R 4 Goeaiid & Tl 2|
T T o A gm?
Teh AT U7 SO HIE FrER o HI 3R 10°Hz 9 9 Jod
Al B Seteh NI SId SgagesE ol w1 g fehal €2
frafd # u omad Sgagesa a1 o gahid & il 96 R ST
B,=510nT 8| T & foe & aret o 1 W & 87
FHET! I foh Toh Sgagesia q0T o TIE[d &5 &1 W E, = 120 N/C
€ T THHT 3R v=50.0 MHz 1 (a) B,, o, k T A 91 HIST, (b) E
el B o falq &5eh U< shifsq)
e TagH o fofi= 9 el IR Teage § < T €1 g
E = hy (fafsor o T FaicH &1 ol oh (AT : HIed) H ITAN HIfg
ol em IUIHH o fafT= aF & fAT eV & HWEE W WM &I Fel
feRTferT) wiei St o it fafe=1 o &9 o € o Seagasr ot
o @l o fore R Hefud 82
T 9HAd em a1 § foE[d &3, 2.0 x 10'° Hz 3G 991 48 V™! 3T&M
Y SEHE €9 9 AT H

2022-23




8.11

8.12

8.13

8.14

8.15

a - “N\e
B R CEIRAGY

(a) T i aureed femat 872

(b) =IeHIiel Faehta &5 1 AW T 8?2

(c) TE <MW foF E &5 o1 39 Sl =cd, B &% o 379d Sl =cdl o
TR B [c=3 % 10°m s7']

ITfaier 3T=E

el ity o Fafa o wh agagesha @ w1 faga e

E ={(3.1 N/C) cos [(1.8 rad/m) y + (5.4 x 10° rad/s)t]} i 2

(a) TGT =R KT fem w2

(b) T A foRet 87

(c) emafa v feraet &2

(d) T1 % gk &= afker &1 ey fhd €2

(e) T % Gk &4 o fow =5 farau)

100 W ferea se w1 Sifert o1 09T 5% S99 fafetor § sel S 21

(a) 5ca 9 lmaﬁ{ﬁtﬂ,

(b) 10 m T T R 377 faferor =1 siga doar foratt 22

g WY T fafertor wmefymend: Scafsid g @ iR TXed shi SUel sifs)

em dvihH o fafg= ari o foau onafes 99 9RE @ 96w H

fw A_T=0.29 cm K 3 1 ST iUl St Feard st faedt & o @

ERIIGI )

et fafeo @ efua 9 Fo ufag o, dift § fed o v

ek A XU U E| TigH o SH AN 1 Seoid I e 3T W e Gelferd

2l

(a) 21 cm (STAUARHRT THT H WAV BEeier g1 Scafsid aerees)

(b) 1057 MHz (Wa-faser ™ ¥ 4G, eEgeH o, I" S ol < SHioee
Tell T @ 3 fafewor w) smgia)

(©) 2.7 K [Tyof fdfRer i st aret gwefers fafsweor 9 Sefed qo—tan faam
St forear & o1 emeh fort S’ o I AT SFEI HAT ST 2] |

(d) 5890 A - 5896 A (Fifeaw =1 fg= T@m)

() 14.4 keV [*Fe =ifaer o U fafire Shwor &1 Sl & wiog S=o favea
1 Sl fafy @ Hefua 8 (wigeR Saeenid) ]|

frAfafeaa ge=i &1 3w T

(a) oist T o el U o-a o H STEN wW Bl 2

(b) @t T & TV Y01 & feIu Suwel 1 SuEnt Sevas ¢ 2

(c) e qen et geaelt geaft w fafifa fore St € forg X-fortor @mitfem
1 I Yeall 1 GRYHOT HY W SUWE! NI & HH T 2

(d) TS % SO0 SR R SE- SSH i W qHE Sied o fag e ©)
Fii?

(e) =€ gealt W arHEe &l Bl Al SHeh eRIqel ol Sd a1 SHH ard o Aferen
BT a1 61?2

() F® SRt 4 wfeeramh #1 2 fr geelt w Ayt fava g5 & a1 ‘=
TfgRTa Tidera’ g et geaft o Sl R fasawsit ga@E 9=l 36
faeTaTolt T FT SR Ehm?
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