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o ¢ T wHa % |1 il et & e ae Sea e 21 W, F 56
foedm off Ty €7 0 GHA o Wy UREtad e g fagn a9 a8 w39
FTA €7 S T Heeae (1831-1879) 7 9% Tk Wad fwal fw avee § wm
2 2 81 7 pad foRE 49W A 99 o WY IREdaeie fagd &9 ff gase e
I FA T HIA o WY UREdA 80 W 92 |UfE % aed R fag ™
e @9 96 H % A0 U w1 o g9, deee 1 saH 5 e
Harlt U SN T AR T T TG B R FA F A 3= ww AfaiE aw
= it =1 goma fan fomt 3= fomem amr 9 faam)

I=H TR a9 g9 &5 991 S Uil U9 YR-Se 1 Simted #T,
FHHT 1 TF T S (R T GHIR B Ao FHER Fed g A
F1 o A (A 4) R faen o A 3 wiw faga-gesmed & |t anumd
Tl 1 iR w9 6 s 9 R

Heael o GHTRT § ST Al gad Weequl Y dgageahia acl &
Hfede 21 & 5 st § wafa 99a % @Y ased (gfEa) faeda e gawa
&5t &) Haaaet o el & STER, 39 901 S =, FRRid 99 gR e FehTl

W ofifeert

- aﬁmtsxlo"m/s]é?mqﬂmﬁ?ﬂ%lmﬁm

< O




646 AP OO -

X v

W fifeeRt

12-Physics-NCER...

bepclots.bihar.gov.in

© 2564l o

< [

eoe

O oelleh Heee
(1831 - 1879) Thizeis &
ufeert § S, S=iwEt It
o HeraH Hifdeniasl 3 ¥ T
= T4 % yups &1 ardiE
T = famn & fou =
== T @ik 3 =1 T
= A ¥ T 9 = e
ST Ao I e ST
R 2A1feh el & fogaaE
FTHeA FT TR AFeae 1
T Tt T
Jahe & (FAm, s,
TR TE TR g @S )
Ml oF TR FR T
HHRTT 1 TR T TR
FE 1, Fo o7 5 Heae
% TR o AW T 2
Tk MR W o 39 Faie®
TEw fred ® TS 6
WehTY, TG a0 & €
TS F1 =1 a8 & T e,
IS o YA STased o frE
q 3= 39 9= ¥ wema
T o fir fae F wF F
w9 H 2

HI = (3%10° m/s) o TN WER BT 21 TEE BW O3H
Hewyul frerd g for g U SggesTy w0 81 76 U,
Hae 3 B 3 e, 9 TH T % O F) T 9
feanl 1885 #, 551 4 WA 5 dgAgEHE qll o S H
YRR e AR U o1 snfashatet o JUEE, S5 qehHih!
ITAN H HEAR % & § S wifd F, I A 89 qIeEy €1

TH AT H, UEel gW TR 9N W1 STavdshdl U SHeh
fT % A T a ) R e S A
foeromenes foe wega 41 SgagasE qul w1 Gyl aufEn, S
e FeReoli (qTeed ~ 10712 m) & < e @i (e ~10% m)
% el ¥, U fawam # ==l 1 SO HER W o
SeeaeE al e WehR WU UE ST i st € 5| fave
o 3™ 15 H 949w

8.2 faremua oy

AAF4H TH 3@ I & [ fagd OW o =1 3R Uh qah
&7 30 H 21 Hoee 3 quia b aifdew w@nfa & faw T
YT ¢ & wfad-eia faga &= off gawE &7 S w4 7
T g € e &1 ©, Hitw g% e o, mwm R, w
399 YT o AfARE o 1 T Teagesh g i o S Hi
S I

o T % A 5 e fE o fE T A
&5 % 359 HT FO1 a1 B AU eF R G % SevH
1 giwa W faaR w{ iR Guiie & = fedt g @ ga+ia
&3 TH & o fon tfeer o ufinefm fem (s 4)

[ B.dl =41 (f) (8.1)

HT TR F

[fa5 8.1(a)] § U Wi =i HHIIE C 59 70 & 5l U
U uRae 1 9w 2 e wwg o Wy aiadeie 8 i (1) veed
2 @ 1 E, Wi wie G & 9 a9 W frem fee fag
S fF PR g9 &9 9@ F1) 39 fou, 79 r em =
THTA FAThR U o & Toreeh1 e SRETeT R 1 fEen & weed
? IR TS s a1 o SR B [fo98.1(a) ]| wHiHlG & MuR
T 7 FE Uhd ¢ T GARIT & I U0 IO o9 T R
o Tfew § 3R o9 °F Yo 95 W gEeR Ui T #1 39
FROT, A% &= 1 GREr B € @ GHio (8.1) ®1 AW 9
B2z 2

B(2rr) = i (8 (8.2)
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HA 3 AR Al Th A 5ae W A S0 98 uE % SEE S 06 P
T ¥ S U wE N g § [ 8.1(b)] T T el wef #
wiel % de § ¥ 3t 35 ge S it gAR o 71 390 E gae (fa gaa 10
%) feftpa afem & %R 1 ¢ [f998.1(c)]| ¥97 T=adl arel UH |48l & fan
AfereR 1 fram @ W, T U@ € e (8.1) % 9 S # AE A T awed
T W R WE GT R T i (0, i 8. 1(b) W (o) § swid T waE c
Y U AE S §1 SEIA, T W U RIS | € 81 TF W | o @
i 4 fig PR G919 & ; S0 FHR T L Al PR g &9 I el €
it 77 ferienarg ean g «n] e o dfimr & ftefr fem & w0 sea=
B 21 39 Frem W wveE: FIE I3 92 T 21 92 g3 9 IS UM e A R we
79 Tt off |ae *1 ST 695 P W gIHE & F1 §HH 9F 9w @l

Iz g0 99 8.1(c) 1 *AMIES 3@ @ T2 U TR F SIAA A 1 Tl 2
I WIS FT Wl o &g *1 Has S| Al g3 R ufe o OW H ufiEds @
TR S e, s § I 61 T A 9ee @1 81 91 G S Wi W auwd
AT UE T W FHA S QF A el & 414 faEy 49 E # 6iEm (Q/A) /e, B
% [¥fau wdiw (2.41)]1 7 47 99 8.1(c) F1 8 S & = ad e g1 6w
R HeifE H Wi % 9w A W A Td € W Sk aed Y4 @ 9 2
Ty, g9 S ¥ T A f9gd o, TSE % EE % SwEn 9 g

' 19, Q
=EA=—%Y A=
@, =[E| At (8.3)

9 A% O F1 R W AE Q THY % 919 UEfad © A T8l U oW
i= (d@/d &l sHfeT getew (8.3) ¥

V2

ot et

d¢, _d @ 1dQ ‘?*TW‘:IC“-HWUT{
dt dt & 6‘0 dt WT‘I&TT(W'JTCHTTH

T % WY IREdee

g fafée @wa ¢ T tftwr & frem § fa & fo, HT i () e A W
d 0, (@) Hro=n =

% o_. T T T E S a9 W

o g TF 8-4) fiorg p fig W g a9

wm%mmﬁmm@gww%mﬁmwsﬁmﬁwWETWTT%W
=eTh! g1 Afed el ORI H, e, ON oA o % R H X WS A g Wi 0w w0 R €S
% wftged frm =1 SR #3 ged €1 79 |9 T9el & fau oW w1 A9 i 5ee qujqw?
%Wlﬁaﬂaﬁmﬁﬂﬁﬁﬂma?lmﬁmwﬁmBéqwmﬁaﬁéWﬁ()‘?mwﬂ’#ﬂ
T i fag P W, B %1 WM Y6 € E AR S6H] A HE % e w6 wE Wgrm";mﬂj;
ol TeE o @i o e, fRH g PR B WM W@ ¥ S S g A oy qwiid o @ g o
M T @1 e [ 8. 1(a) ]| STEH o WAIE o O S § S o0 yaited ae 0w [ F T
® U Wer oRT el S €1 WHIRIO (8.4) §N e ¥ UH A UR ¥ W T;WT??TWW
wfedAvie forea &= (o0 foredta fereemom, i ansfi oft ol S F o @) o Ry G wE A UF
e H A1 21 SHH! THITT fART9 R7 AU Heae i faReTe U e Sl e foge & < 2

#1 fo=1 8.2, SR =ft GHi @iz W o i<t fog w9 gew &9 g9 2 271
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%1 fo= 8.2, W i ¥R e T & 37 fom@ w9 gawa &7 e 2 271
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i(t)

EoR TE 1

o 8.2 (a) Henfia =it wiaf
% == frord fag M W forp@
&3 E U9 ga&19 &9 B (b) fa=

(a) F1 IR=a<E 4@

272

Heomdd gr fean T sasRiR fre 21 gawia 89 # g shae
wareH s | fAfia =rer faga o & = e, aifug T o Wy e
& o ufiadq &1 <X o sH HE 99 GHdl | AUE T | 39 91 H
FE A FA U 4, { 5N Tk e uW wE i (= g, (de/d) T R
foeem w0 & A % SUE B 21 3
d
dif (8.5)

qoT v=E W THen 1Y @ fF wuife #1 wiei o 9l sl "ed Ui
i, = (i &, qon HE fomemed T @i, stefd i, = 0 1 3 s Safe
% ST HIE TeM UW TE @, @i i = 0 3R Faw fawrd v wd @
i =il

wréﬁ%(qﬁwmﬁ)ﬁ?mm%qﬁwaﬁwﬁmmmml&n
S B 9W FAd UH H € U R of wow, fowwt wifafd as qu g
TSI STell el HR SIe S Ud e S S 9 e €1 oA w0 H
7% fram

i=i, +i, =i, +£&

. d&,
[Bdl= py i+, & th (8.6)

o 38 tferr fede frm wed #

et ot 3fe & foreoa R & ifq 99E = 97 % T9E § F9
fearfoai &, Semeondd, forddt wmer R ® o fage &9 & foo fowemmm am
1 0H Y & Wehal ¢ it Rt o é9 E w9a & iy ofafia w2 g
F9 0 fouf §, S8 fF W 960 T SehE B Sefe § W e
o o Gl € Sufer B Hehd § W Sfer-sten feemedi §1 W
sfurenar fefai o <1 vk € T W faame @1 T € i g ot aream
of =rerek @1 gof faregaaedt T gt waifus 9w 9o 9w @ R R e
&5 H el g o = U g e, 9Hg o Wi ufedeiel foed &9 %
HR e foEene uR € e 81 U 9 H, e HE (SeH) U g
TE BH W o ek & faeme aem 5w fararm aw % sifse w1 e
WA G U W1 S Gehdl €1 S5 o fory, FA 8.2(a) & G H =@ % |
(HT 6 M ) SR 1A & WIS Eehl €1 9 i Sal g1 I s fae 5wt
% fodr fag (Am P) W

foreemem o o (vreawn:) ST wfomn ¥ U qea et SR gAR e v
SHE B §, 9 98 © T foed Ud gased o AR ST SEihdr 8 T ) He
%1 WO HeHll Fram 9% wam ¢ 5 9Ra faeg aes 9¢ gawa wied 9kadT &1
T & S e €1 A4, Sieh & fageli 1 we 2 % =i fagy aew 99, fag 19 fag
2 T SRS AT I W WM Y T e e ¥ faed e 9w w1 suttefd uw o
&= 1 SUETd 1 ST Sl €1 S o fam gaw g w Gedt e w0 ew g
=i § 50 WhR Wi e THhd € T HEG o WY Wednie gawig 47, faga o
I F B AT qLA o WA o Wiy URadvie faga &%, a%id &7 Sea

= F a7efi o qoia: Twidia T ¥ foem 49 # Ie= % % T fag e & e
W’q &5 & W (WW ¥4, magnetic monopole) A & 2
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%, W02 % frgm =1 gafids wfeed € @i foeere um o g 6 % 6 2
1 RO 71 376: G99 W R Sed U9 g @ TH-gE i Seafd o HR0 £
WS o ferggd Gaehia W01 k1 o U Heee- e w1 afteefig fem 5 e
1 uftmrers sfefi @) el U, F9 U @ S R e (8.5) § T 2
79 gl #1 U T Hewqul freafa fag geeh i a w1 st € foaes famg
o TH e A H == &

Tereeel oF WHTERTIT
1.‘|]EEHA=Q/30 (fora wast =g f=m)
2. ‘DBEUA=0 (Foshca el m=E fe)
3. DEm:“;—fﬁ (2 fram)
. i i
4. [BHl= o+ 4t & =3, (Ot -HeEe ferm)

TG 8.1 T HHIN Wi HuIf forma garen @il #1 5 1 m 8, s
I nF &1 999 t= 0 W 39H TEfVE %6 & fou R= 1 Mo % s wfates & e
Aofisrd o 2V &1 w2 § S @ ? (e 8.3) 1 10 %s o ugEa W o afte o
A w2l o ohy U Ih! UREfd o O wed o fium g P W a9 &
e I [ &0 (TR HeRE W ST glf) = CV[1 - exp (~t/4)] &l &, &l
w7 e 0= CRE]

fox 8.3

T CR YWY &1 ¥9 fde t = CR= 107 s | 3m@:
glf) = CV[1 - exp (-t/7)]

=2x107 [1- exp (-t/107)]
8 W e o s o A,

t

E=$=wio:¥ﬂﬁﬂ=ﬂ[l)z m? = % T H &Am
&1 43 P9 9 gU Wl o WHId UF (1/2) m 50 & AR o9 1 FHed
FIfSTU| T4 % Yo faIg W ek & B 1 G THA ¢ SR Hh! fEwn o6 6
ST ) Y F TS A o @, F A -

1°'S lnk2ibe
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IqrEL0r 8.1

@, = EXTA & &9%d

= EXax — =E=i
4  4g,

forems &

. a2,

iy =€ —=

a = € dat

1d

=——=0.5x10"° -1

TS0~ 0.5%10% exp(-1),

t=10"% T@ W 3@ qu * fau tfogm &1 fm an #6@ w,

1
Bx27x o =ty (ic +1) = 4o (0+14) = 05x10° pyexp(-1)

Hyal, B=0.74 x 1073 T

8.3 AYagEha A
8.3.1 T & HWid

dgaga®a (electromagnetic, W4T § em) 01 I %9 gl €2 7 dt feer
A9, 7 € THEEE T ¥ e g0 AR (feer O, Sgagasia a0l o 9id @l
T €1 iR, Feuw ST Al el EeRded &7 I Fd § S TaHH STE
Ju% &5 i IO Fd € T A8 FHT % WY tEtd Tl e deeae o fHgid
1 98 U Hewyqul Foifa € for @ft smdw Sgayes @ fafsia ww 8 5@
Hiferes oAt =1 TR0 TEqd Tk o TN 5§ W €, Tq B9 3] U TR,
ToTTeHe foee o SMYR T SR L Tohd &1 7 ety o T e € St
fafeea smafa @ <em 2 @1 8 (FFE o Har gan e it U @fa dAEY w6
I )| 7€ 39 & | U <ferd fagd &9 Se= F @ S T diferd g9t
89 1 S 31 € S G U et fad &9 F1 Satd # R0 a9 € S 7 wiwa
Jerdt et 21 9rd: Jiferd faed o Ga19 & TH-gE F D w4 § A FE TR
T A HA B e €9 G Sgaeshid ol S AGgha, SEv o el w1
A o SUE Bl 81 TR aUl | Sl e, 9ia ieia wid AE9 B e 9
& 9 Bt ?

Yalad == o YN W & Hehal € ok 39 W #1 W fF v fagd
ST q01 §, Wewl 8 "kl €1 €9 fauR % "ehd € T 999 wehn (W TR i)
IO H o folu BH 99 U S99 i 39 WM it AgHA | er HIH o fau
T ac TGS 1 SAETIHAl €| Wik ABHH 1 a6 T ¢ T Tan gue 72 81 il
WHTYl I A THT6% 10" Hz € S ST i selaeiiaeh arai o
oft S srfereRan g &x 9a % 9 © 9% ot 101! Hz il 81 78w €
W9 SAeHE a0l H1 qEi W5eE gen A 96 e et w5 e (e q@
o after o) o ferw & gan, S fF e o WA (1887) % Wl § 3@ Thd B

Hereel % fagla o wham o forg ffu T edd o Wkl wam A weE e
& qu1 A WA 39 &9 § 7 gequl wEl o feru Yn FOSHR 94 39 HaY o
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% mEEyl SyaferEl Seo@ Ry S A #) gl o wam &
A Wi 1%, SR 9% 99 3 Fosdl § S Fd g TR FH
e (25 mm ¥ 5 mm) 1 TEAgaRE T I FH IR
I e F W HECT WIS 1| SR FA o 7 o WA
wifer € FErTenen 9% € " W@

T I YA gl H TFTels Wkl A gdw o & &
YT T F TR U i AEA o WA ¥ 6 % A |
TEAEERE qll S YA R WR g

8.3.2 SEATEeha aM it Wehld
Herael o GHIFION o ¥R W T2 <9 1 Gehal € foF fRed
FEEEE g T | T S g & TH-gE & oo g
¥ st zoer T w1 e & o feremma um W fRn o feEem
o YR T it 78 eheTd i gl g1 o 8.2 W fae wifsw)
U & wief & < fog &9 <R & wead 81 fawers
% BN 300 GaARM & FUIRE F1 % o THia 99 o STfE
21 3d: 39 feufa § B 9o E WER wiaad &1 7€ UH GHA
e B

o1 (8.4) T & 2 fgon o A T g2 U wHAA AgganE
T T AETTE ISR qeivE TR € (fee e e, A
7% % Fo % w9 A T T @)1 fay d9 E, x-o
o e € SR et & (W 2z W SAEwE w9 § et
B 2| A A9 B,y F e € o 7w f 2% W
wIEE w9 W wREfi 2 ) faEm 49 £, v ga e 89 B, T
T % waed € 06 T e, z % off waed €1 E, w6 B, #1 3
freraa forma W & '

E = E, sin (kz-ol)

By= B, sin (kz-of)
o9& e U w0 H1 areed o ¥ FrefefEs g gey @

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

X

- ag
= (8.8) E

ke A
F e o UG g €, ko a1 At
(7 T TiEw) k %1 9 ok #
foen i & o W e i wdt /&
1 T F T 9 (0/ 1) ¥ E, B, Y

e wEow gew
(1857 - 1894) wHA
Ao, e Teel = e
T w1 FEE fRE S T
o 32 Aegagawa i
a1 Y, 3% ey H s iR
IR qURE g W@ AW
e S <en i S
TUN o HUA! ] Wi, TE
E e S a9 & 9 S
WehTSl U 1 0 W, 3 gH
YR el G SAh] AFa=al
fag =1 3= T § faem
ool et W Y ST
F SR yFE-foEa y9E wi
@ #l

: . faa 8.4t Y9 yfaq demgasE atn & z-fGgn °§ v @ R
% fau i (8.7(a) W@ (b)] T . . . S S
e & Tl & oSwEm w0 {1 AR, x IS & P G e 3

arg fore oftom @ g g ¥ - B, y-fasn & sefaw 2 =
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w=ck, T, c= 1/ Ju & (8.9(a)]
GHIFI o = ke, Gt T o forw yraifors Heie € (RfE e 11 i qeagws,
Y 15.4)| WA 9 et 1 G, v (=0/27) U6 G0, A (=27/k) % 9@ §
| w9 H fomn s g

2zv=c 2—; 31

VA= ¢ [8.9(b)]

Hergael o TR o SR W gd frekd ot off gg=n o1 wehan € R fRel
T a0 § fogd ud e & wWeR frefataa g g getia @ -

B,=(E,/¢) (8.10)

o9 9 g qall & Fw fueeol | feufel S 1 9 g wE @
et , Forg T S A % T e #1378 o § o A TR g
AepA &1 T o= qul § fue € T o faga v gasig a6 & Seml o fag
ol wiifeas A 1 snaashal T e ag o eafq qal srgesd A et & S T
feon # widteHi e foreri & ®9 4 word! €1 el 1 Gde W ST a0l ¥, S-S
W afae ae § aet w1 I et € S % w0 SR-AE g €1 98 ud fawan
w1 foriy % a6l S W off Sy eI a0 A R Hehdl 81 Il v
o A 39 Ak foe o T st @ U o R S=i U UE wderd wream
1 FOT 1 S e S IR GE el o faume o #iR S faed ww gaea ae
o ofq o9 € frar-ufafman e of S 1 o g He e 21 S g
HeAH HI Fe¥ A S 9 36 SeR HIemH &1 §oAal oF faq sad iAo TR W
anelt i el (S foF ufag sge et dem & gfteswd) 3 3 giser dee
(Poison Belt ) e 301 &1 o1 %1 forad drdee ts foiel $o ot &9 9
TSIl | T #1379 €6 W € o 59 WhR ok TRt slifaer reAm 1 stevgshd
& ¥ WghoHd U HRel % 1887 W RRU T Wfag wAR 3 FeR 1 Tiehedl i
g e e Y fean femwma 1 e #d forp e gawa am, freld | o
Th-THL ] F Fh S @ TR 8

e, 3R U sifqew wreqy area | faeme e d 33 & fau gn 9§
i T S Sgagasg a0l @ §; s ¥ ¥ T I 81 T T UEe & 2@ g
& fof ferelt wemm | et forga oo Gashia & 1 39 qreAw ki smiferen fargiion
¢ UG e Gashsfterdl p o W& § afta foman e € (@ uferl s € o A
B 1 QO el A b T ) | e w6 foe v e A o
foamor & e, T u, 1 TAM TE UREA o ot &1 smiferd foaggaeicm o v smifas
vl i A et T §, W w1 A @ S 2

1

v T (8.11)

a7d: femell wmem o WeRTel 1 o IH WIAN o SEd TS geehtd o 9€ FeR s
21 IS A § wH @ R U WA & e SO W w1 SYadiE 59 A
e H WIS o SN % STUd | g 2

T AT Ao e § SeagesE T 1 9 U Hewyul, Hfes e
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21 fafo=r atneed 1 dgagesa qal = fF T wET 3 7 gt @ B T 9 (|
e W freft T ®) weft o few wum g € SN sEe Wr3x10® m/s § 5O
et wfa Gehe w9 a1 sifves g 71 Frafa & Sgagesa q o o 5 e e,
A g S el @ Y B gl €SI SHeR W St stk Fenefd 9 = fhan
W I ? T T T % 9% o B9 § WiwR FHT forn e #) seid dew
99 39 g & ®9 H gR9rfea fm S € R Sl W 5N 1/c 9HA 6 a9
St 2 [(1/0) Fhe = (2.99792458 x 10%) ! ¥eke]| 78 ftarissaor = swo |
o T 21 WG o qE W % F9 WA sl stef fadt fafvre wfmen A
TEIY] BN SH(SA G FT G F R H dgd SAtue amed@ ¥ uftwnfaa fw
ST Wehell B ek g o Tel Wk i EIE-EY gl € genefan @ aftnfud e
i 31 W19 1 =1l ¢ o1t g&f o 1ol o, dichifers wieg 1 7 (HR 98)
WA ek I FRT T HE T 2.9979246 X 10° m/s W gU Hif ¢ H1 AH
frgd Gem & ord: aE H o Ud Gud o HE o g § uRwfid fean s e @)

T A 7 hael TeAges aal % sk yafii R afew 3= g7 off et
o gIe T R g H Tk wAg A AT F q faafid, safid wd yfad
& Tkl €1 39 YRR, S fafwo %1 a1 yehfa 1 fFHoias w9 4 wenfya = fam
T AfafE S=EH ATTH Sgagash™ a0 3= H1 AR 2 FHANK JE9El & o4
1 g WY I avesd w fEa wbifE o w sefa (Sfes wt smafa &
g & % HIT) Fd off, IRA G v = vA T ITAM HT I a0 HI = T D
R o e aal ot ol @ 9 | word § fred g go 2

T 9o i fF Sgagaskia T yfed B § R gere AM fed % RvE &
Wfd SRR GRS | T S gkl 21 A% fmd AM e § qreeft o @
2 i 78 fara & fagda 9w & wfa wfafwan gofar 21 @ w2 i afast w3
& fora srafus w2 W #) $9 ger fed § dfaw o ot e € S
e A % Gk Sk ok U WAl el &1 39 YR o el & v
=1 farier o S o g difas Te wifew) o9 feafaal o o o1 gemet e
feat o TaRo ReE & Wy o= w o faR w5

F T T KT TE FITGAR A T o Sl TS G T FLdt €2 S @, F St
T G S A &1 oA 2 | e oreme R o R ferelt g o feifoa e W
Ife fare & E forermm € € 1 39 49 0 ol S (e, E2/2) T €1 T ThR o
& B Y Hailed Gk ol e (B2/2u,) BT 1 iR Segddese @ § e[
G & A A A E T W U Y Sl o S A @1 31 i et R
FAgAE A T FT A 9 % wiead w1 & (7 8.4)1 AR T 7ot § FE Feg
SR B A 3 SegageE a o foEe Ud gan & oF wRo T # s 39
TR H S @I 59 YR o ST a0 § Sl TE e W s €1 39 T8 e
oY B € TR (71 e R sif) SepgEen q@ s e e e we e 8
T T TE FA & THAL UF FegR T <o § R e 7 e )

4% ¢ T H foedl Tae W wHiafE el e UR @ 98 9 S gehar & fR
TH HAE I UM A T A Ham (A€ WA gU fF TR 5N e Sl Srawitd
it T ?) =m,

o|C

p= (8.12)
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ifeeRT

IETEI0T 8.2

Iqreor 8.3

S A9 Y9 9 T W Ul Al 9 e F § fF ek g g
FAGIRT T LN FT ST W & (IR 1 T 2 S 7) | SgagahE adl
TR B T FA o THiARd H E, W FE ¢ H AF STAE €, I T
AT KT YA SEd BreT Bl € AR AUH TG HT AT T g 1903 §, AT
et frerted wd g 4 g9 Wiy 1 fafwtor <@ Hrod § wherdr Wt w1 qen
T (8.12) ®1 Ifte &1 78 7% 10°° N/m? &1 HIfe &1 9= T 39 THR,
10 cm? &% i Hag W Al & FRO 96 Faed 7x 107 N 26l 2

AR T BT AT WA e, T GR Uk T § qE TE a%
il e T HT GAd H € TEped e €1 ed wa et faret o w9 ° 5w
RYFAT ¥ 7€ il SARTER] 9 UET FL IR [HAe s &1 R o w9 § g
oot geelt qo wEdt € e SR gest W Sfie G ga T 2

JETE0T 8.2 25 MHz (0 1 TF Foael Sgageshd aa fafa o x-fam =&
srfew TieEE €1 feeTer (space) H et fafyre fig W sERIE=6.3 ] V/m
21 39 fig WB %1 wH ¥ 22

¥ B UE E & uRE0 GH-gR 4 Frefafes gt g gefia 2

B=—
c

_ 6.3V/m

T 3x10°m/s
THh! fen o wae | 79 W 2 R B y-fen & erfaw 2 ot x-feen = erfam
T B B x-TE y-39ai S o wae faen § g =fen) s e
F ITEM FH W, E B & x-faen 7 g Afew) d9fF (+j)xek) = i, B z-fm
=+ arfawm ?

#d: B=21x10° kT

IATETUT 8.3 Tohdll THaet Sgageshia o o s &
B, =2 x 107 sin (0.5x10%x+1.5x10"'t) T &

(a) T FT g qon TR F B2

(b) foea &= & feru =rore fafau)

1)

(a) f&u o Tt it f=1 T

g Xt
B, =B, sin T

=2.1x10°8T

AT
9 go T 1 W
2
=m m=1.26 cm

qe %=V=(1.5x10”)/27r=23.9 GHz
(b) E, = Bjc=2x10" Tx3x10° m/s = 6 x 10" V/m
forga & v W w1 T K9 U gawig &9 F {9 o caed g €1 I,
o & Wew z-91% & sEfay frefafea g g == g
E, = 60 sin (0.5 x 10°x + 1.5 x 10'' {) V/m
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IETEIUT8.4 18 W/cm? o Fell Felod o1 Tehrel fohdt eerdsr Hag W ifeetered
smafaa g 81 4% wag 1 &srhel 20 cm? @ A1 30 fire 1 wHemEty § wae w
T AT S Jel R HiTew)
T TAE W YA Al A He
U= (18 W/cm?) x (20 cm?) x (30 x 60)
= 6.48 x 10°J
THfeIe, 39 Tag 1 ¥ad a Ham (Tl stawiy & fe)

U 6.48x10°J 5
= =220 T Y -916% 107 k
ERNC 3x10°m/s Bantpes
m:mma“‘neﬁmﬁﬂa‘é,

po P _216x107
t 0.18x10*
afe was ol qUeds B d e I F B

=1.2x10°N

¥°'8 lor2ise

IAEAC 8.5 3 m H! 30 W Frord et 100 W arew ¥ 311 T farferor gra sea=1 farea
S ST &l R U HIU) 9 T8 S € T qod i g8 2.5% 8 3R 98
e g @i 2

T fog 9 o ®9 o Joa @it fawnett § wum w9 @ v fafeia s €13 m
F1 g W IHE B AT MAFR TAE H ATHA

A=4nr’ =4n(3) =113m?
3q:, 39 g0 T YHE HI daar
L W _100Wx2.5%
The 113m?
= 0.022 W/m”

T e § e FreE fagd om w1 2 R e gawg a8 #

=

%I = %(soEfmsc)
= %(0.022 W/m?)
- 0.022
Fu = |(8.85x107%)(3x10%) v
=29V/m

fored &9 E1 9% 9F o A g M 2 il Rt weRre 9o fora @ saewia
Far 81 E, %1 WM 2,

E,= \2E_, =2x2.9V/m
=4.07 V/m
TH YT, 319 3@ € foh a7 wem frgent STEm o e o fon s € sue faga
& HIHT Vfdeell 81 THRT gor 2. el FM vl o faem o %t wifs 9§
HITT S B HEhEee Fid HI Hi HIE & & 8
379, HEU e GAhT &F HI W F1 uFHe 6,

G'S Inr2ibe
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Jiferert

E.. 29 Vm!
Br= = 8 =1
c 3x10°ms

n =9.6x10°T _

N T O W & e €, few gawa &9, By = 2 B, =14x10° T |
ST % i T A T SR A § e e 8§ e % e 2,
TR kI & HY ol Tgd HH

8.4 SEATHT Wagh

g wua feae A dgaes g al Has o fagrd wed TR o Al gy wehw
T & U A Guitfad SgdgEshd (em) T8 o | QR TS stavE a1 aAfe
vt gfvere | wifea 81 e o I=iedl vt & ofd d@ X- foRel wa e feRvt
off @i <ff ¢ off| o1a 79 WA © T g9 weRTer q, X- foRol, A feRoi, e @,
ey (HrEeR) G, WA U sfeed adi 4 gefl em a6 &) a0l w1 A % %H
| aiffewor (99 8.5) deaqgasid W9y Fedidl 81 UF YR &1 @I 37 39F
frepead! Sai GhR T T & o HIE Tqe e T@r 78t @ afiwn 5 9k w®
TH 9 W AfE € fF o e TR S Te/ieen wgfud i S )

o9 BH TEAgaE T A F 37 i YRR #1 ST Sedl gg airesal o wH

T guiT FH4|
3‘”?’?1, Hz ﬁ!aiéw‘, m
10% —| .
10
102 —| 1o 400 nm
l 21 | ) .
020 | o ol
ig"’ i mlot 450
—| o T
0 L lo—ll) “r
10" —| R
10" — 107 e
16 I~ 1‘07“
107 e 500 nm
10" — 3
Lo - 10" Bl
lold l_..‘ 10—5
1o® —10" 550 n
10" B R
10 - 10
10" — — 10™ 600 ni
-1 N AR
100 — .
o — 10 .
10¢ I~ 10‘ 650 nm
— 10° !
5| | e
10 N 1o Y
100~ \——— < e @@ ———— 10° .
100 —
102 - 105 L 1700 n
o — 107

o 8.5 Sgagasta wiegw fagss fafi=r vl & a9 wie o ) fafemr ami
& a9 Fe e fause e e R

< O
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&q o fafi= yhr Y Seagasia il w1 sEiE st % w9 H, gey § avfA
F R T

8.4.1 ifear aw

e a0 =o i | el i @G T | Sa= e 21 3 SuEn ed ud
TR Y FER yonferdl § fan ST €1 3R ST T S 500 kHz § SR
1000 MHz = = €l 81 AM (379 wiggfed) 9 530 kHz ¥ 1710 kHz &
e Bl 81 THE Ieaat 54 MHz @ w1 gfadl eeaan sei & &9 ° I9En Hi
S €1 A TN H WE 54 MHz § 890 MHz @ &9 g1 81 FM (sTgfa
Higgfea) ifed 9= 88 MHz & 108 MHz & <9 el & 81 Hogert ®H |
1e=a #gfd (UHF) 42 &1 e Tl &1 393 i i 9l & ARHA-9H &1
e & Sl 21 0 R YRR waiE e sffed w1 e 8, 39 9l s
15 H faFan mn 2

8.4.2 |gu A

gem T (o1 woeed *1 i qai) # wEfE frn @9 (GHz) % w9 g
& 9 faviw w=r %1 fafa Afawet (vacuum tubes) 5 Femgea, Wiz ste@m
T TS FEd €, 5N I Bl &1 S0 o s o HR0 fame weEer o @R
worelt & feru Suged €)1 e, 99 e o fF 2fw o wd Wi v e @ e
Tfd a0 FE o fau S99 @ SH &6 79, 96-TH (speed guns), TH 1w
WUTElt T i SR €1 Wishiaa e g1 qUll 1 Uk Tk o] A9EN 81 5 e
T geg a0l 1 G 79 YR I S € R 9 St o e #1 SR agta o
Uel @ goh, difeh aON St el Wt €9 9 A w1 s Fel "M & fau
TAARE 1 W TR 38 frdl o Sergea @ ueid w1 a9 "g W 2

rgehiaa aitas
Aol fafwol o SiagH &1 Th 9N GeT X7 Fed ¢l 3 a1 g ud S gw
¥ FU UF TR T AU o ¥ UREied e 1 fagi 8, @R 9% 59 w1 50

TN 29 WIS I GHA A T T FE H A 21 g e aggel; S - e, gfew
TS TS 1 UF 21999 9 W S ¢ S e Fed e [F FE e T @ T @ W @
YA el 2 S feRdll o 1 19 Sgal € a 36er WAIE TS TS ®i Agfese i i T
St % 3R 3 arfern Sl | Hel, ded FE A PO FE @ E| el & s & ogu w5
T 300 FAE HFeifd 3 M w49 (GHz) 21 9k S/ &1 39 smafa #t gaw @ faw = <
v 3 fafereon 1 sravifua 2 e S Sie 1 T FH F qed @ €1 A ) 3 Sl w0
o- 20 o WY S o € 3R T YER A T e S 2

WEEhEd e H TR =41 THET o a1 o1 STA HE 9N, ©1g & ad41 w1 T8l T
forepd STAYll S R ST FH T Thal 81 HIGY SFeAME 1 % HRO e o T
T o1 um srywfed 3R g2 a1 Ted §1 Fifh gHen favnel 1] Sriehd d9ed %W ghd
T FH HW € AN T FRO GeR 0 H i € ) o7a: 9 T T )

TH YT, g S 1 Ul Tgid 98 7 fF gueh f56 =M W e wis @ ¢ 9
g &1 GeH T T i | 39 YhR T 61 T FE H FHorl v FE St uRufs fafy
TR 9 T g U T g 2, R Tl Sl U § W@ iem ) wEaiE g6 8, atE m
e Sl HY Fel o A 1 AR I w5 H 9 el 2

N\
O
1]
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iferht

8.4.3 3Ta¥ad ati

e 41 (Infrared Waves) T Tiel T 10jsfi o Sc=1 el €1 98 4 599 Sad
o =1 st o1 < aoresd fat & el 2 1 3eRea al i we-wel Fer
e ot el S 21 UE gt @ it st varel | farmam st % o7 sravE
T T A STEIfaT o € (FE S A, S, CO,,, NH,,, 31 +ff svarara i
=1 FITod T oid &) SE9ITU & 99EE SA! dIdig fd 9g W €, St 9 T
B S € SN 7o afE T H od €1 HAeEd ol bl SYAn satathe §
o <t 21 erea At #1 gedt 1 it stuia W A A @A oo el
T U9 % g UF EH i ¥1 Y W AM drel 39 W (S STieTEd
WEAAES AR ¥ o a1 8, el % Y2 gR STEviiaa § S § S <
e 1 T TN o T § ARG 8 S 21 ¥ fafww, w1 sraiEEs
T el a1 S g T8 WEsA 6 o g agHed | U fordl i 81 Suel
o o ST WA H1 SUAN G IE9Al U WEEl F1 gG H U w & fa
fopa S 81 geiaien gfeal (ST & fou yehel Scaeid eEe) o e avi
Seqfsia edl € 3R se] st wonferdi s/ el G2, difed Rl ud e-we
yonferdl & e e § 3 9gaa @ v F51 9 #

8.4.4 YT YeRTIT WA

7 Syadasig a0 %1 waitus guifad €9 81 78 39 Tagd w1 9 ¢ e fag
AT ¥ HaEeler 2 &1 3H Sgfa WE e 4x 10 #ds | 7x 101 EEH
T TG WA T 700 — 400 nm BT ¥ FAR R 3R 1 a%gai 9 Seateid a0
TEfid g FTell 399 YH S o foau § gt geAd w Suers FAa 1 Eh A
FeeEA o 39 W % fog waeeiie 21 fafu= <ig aereeat & fafae wE & fag
oYt €1 SETeoned, U STeve alil w1 G T Tehd 21 e il 1 539 TWH
T T q TEEa 2

8.4.5 WTATHT a%i

THY T 4% 107 m (400 nm) ¥ 6x107'°m (0.6 nm) TR W 1 Gl
witafea 1 W (UV) fafeo fafire o wd g w el 9 e 6 1 g
T FeRTEl 1 T el Wi B g, Siarg § sgen Afersmien 9m agHed H
T 40 - 50 km F1 =1 W frod ofsiq wa § stemifad 2 s 21 i afimm
H UV TN & ek # 3 1 AFal W eeRsE T9E e €1 UV fafson & a2+
q e o stfaen Henf- &1 Scred gl ¢ faed = aW @ 1 8 W €1 UV
fafetor A= *i= gR1 SEviftd 8 9 €1 o%: Si4 ol faefwal 9 29 #1 aH
A YHW o FHRO Y-A9Al (sunburn) F& F 1

et el =, e FamiE 9 ferer ol UV iRl 9 st sifar i
T & o fafore #9990 49 & 999 T80 § @1 w9 &1 (@SR | gE gEr
T Sl W T §1 319 B qICeAl o T, T TRl i st afgs srwEn,
S @fa% (LASIK - Laser-assisted in situ keratomileusis) ¥ ¥ieadl § 3940
B ST TV FRTO-Goll W HIwiEa fohan 1 Tahal €1 S e W W& (UV) Tt
1 YA SHarvEt H ARA | g 2

e S WA TF WEE R T S HAN ¢ E FARTR- e
(CFCs) T8l (S8 WiiH) g 391 3| aie & w faar &1 fawa 21

N\
O
1]
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8.4.6 X-fetut

@ L""'I"}gSG .Ill -

< [

FeAaHT TAHRH % UV 9 % 9vEr X-Freon w1 & 21 fafeeda swefia &
FR B0 X-favon | ufifad #) gee T @ 10° m (10 nm) | @F A=
10 m (10°nm) 9% el 21 X-FRof 3 I &1 uh g fafy feed ol
WeH W Ie Tl o gl i aer e g Fafwen § X-frwl @ St wem
% ® Y 90 P THN F W F SR & fow swEm ¥ w1 odfE
X-ferto wefta Sl den Sfai w1 e wdEd € W e e A @ sefan e
SATEYAH o] AfUF ITEA (exposure) ¥ U HY WEAUF aa =@MfEw

8.4.7 Tt TRl

3 Segaha WagH % S A F AF F B § au At wnee e
10°m & @& 10 m A sft %0 et 81 3=a smafa #1 7@ fafwwo afawa
srfafeanett & seo=1 2 21 g7 Wearend wifawi g o scafSm e 21 3 faferem
H FW FREE F T A F fou o swdh #)

ot 8.1 # faf= WobR Y Sgagasia qvl, S99 IEA Ud GgEA H1 AR
w9 § wegd oA T 21 S f vt warn 2, fafie ol o e o we i
dteor dard 72 & qen A gEd ae 9 ot enfud @ R

arft 8.1 fafa=r Segaeaeta @t o arfumsmoT

et aat >0.1m

e qui 0.lm ¥ 1 mm
ST Tl 1mm & 700 nm
TeRTYT T 700 nm ¥ 400 nm
T YR @ 400 nm ¥ 1 nm
X feprof 1nm ¥ 10 nm
e e <10 nm

e (aerial) | gelaRil %1 i o o

Fd RO A HEA

FRIA AT A A firg wueh =rte

T TS e I HTIIEE, AT,
7O BT fthe

AN W g, §A Sl el HEEE

TR ¥ Fea e ' W e B,

HFEA F TR ffen

TH & ofiaReE el H sl w1 R

TH H9l wW W G Fel wW e fhen

W HHH

X-foptor Aferr sAoen vl Sl wiEwfEE frew,

% gelR T, SIAHT TS

et =1 Feamdfae am hiennftre fhew, TR
A, SAATHT TS

28!
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AR

1. Heee 3 Uftqer o frem o s fawta ot qen 5o fawnfa w1 WA % fog
T e U % e F1 gee faa o fawer o Fed ) e um
T % WY aREfda 2 el faga & % B0 I B @ S 3w 3 YN
fora wad &

d&

dt
7% ik IH YFR GAHE & % W F FE FE @ S {6 e o

2. TF @G AV JEagasg a1 S w1 ¢1 AEdE w9 9, v g @ qe
HTA U fagd e 6 agfa v H SgAEah A a0 B S HA 2| T A
foya ek a1 Hifew & 2

3. o9 W Hife TR Aelt Aeagesha a0 wEren ¥ el weel 1887 H #ew
BRI 3091 9 HYfad H1 TE| 70 YR I HeEed #1 Hifess wiasEmi &1 gfe

U PR TR A 6 S 0 PR A el 5 T 20 A e
# Sereiel foga o ot & E o1 B T a2 Jgageshia i o eon hi
Teun o oiaed B 1 z-318 o SR Guia g v an anesd A i fa awn
& o e Frefafed g3 syee # -

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

iy =&

z z t
= 27 " —-vt =E,sin 27 T -—
E, sin 1 0 1T

B=B,(l) = B;sin (kz- o)

= Bysin 27 ;—vt = B, sin 27

e

z

2
% e frefafad = gm wafua € (E,/B, = ¢

5. frafa # Seegacia @ F 91 c, u, T4 e, (FaHfer aun faegaiad) @ @
TR Hald € c=1/ [y e, | ¢ B HH THRA HG G WG B B A
o A E 2
WhTYl U JggashE qul € afan ¢ Weh i o = 81 yww o afafem g
FgagaHT W HI gE AHE § FE A c 2
TR 1 e 14 T 1 Rt s weAm § A v=1/Jue @2 T
W TSR Y Hehvitern ao ¢ fagavioran 21

6. SgagasE qul 5o fSedH (space) W Gefid Bl & ol 79 WY FHoll ogd HLdl
& qon 7% Sl fawg qen gawr a9 9 s e
TG A T FAT BT T FA | A T HE TS WIS E A A I
R TE el ¢ Al ¢ T T g i i gyl Sel U e g i e
e Ham p = U/c &

7. dgages qol % Wegd foglda: @ % oFd ufeR H fagga e 2
102A 3 102 m ¥ 10°m T T & Fgd g F9 | wamifer & R fafa=

N\
O
1]
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eoe

égﬁﬂa-m'ﬁ'q' i

T STETT- 3TN M Y 36 FhR S o €, y-Tehvol, X-forvol, e i, 39
TR, ST W, GeH a8l qun fea a9

3 7oq 9 faem aen gty &6 o g et fem s € o gt e o
foremm e Srer YR Y 39 21 faega uRefis A qun 9 R sEwih,
WO S 1 TR fafel em @0 1 GRS o WA S WHI] TS S0 B
wfa w Fsf w2

fa=moita faua

1. fafT= 7R #1 Seagas T anl w1 Wi S0 TR aEeE sgE gt
¥ fifga & wifn 3 weft frala & & <1 =e @ ToRd! €1 aRumerEy, 76 e
ol REfE o 5 fafa § wga = 2

2. w@fa AT H Jegagasa S [Gfhid F@ €1 TgagahiT aul Hi aes
T T kvl e & s (TEs) W R e 81| vn |y
ol aeeed 104 m 9 10715 m = 747 €, fafme &9 9 Wi
9 3= et 81 X-Tortol st weenge 9 Seqfsia e €1 e uituy § @ifa
ToaREl § edl a0 Se9 Bl 21 U wyueh Uil &t serdrgEs 54
! faferfia T ahar @ Tt anesd s6t aitmm =1 2, for uftmmn %1 @
? Aty WA g SeAtsid 534 fafET 1 qUTesd WA % STER | FTEH
fersh et 2

3. AT T H e G5 AR 1 @A Gl € 991 Tg it
I Ieq L Tl €| T SYagas a1 a1 e o fer S v
fafifa e 2 =% oo dea W anefia 21 g 1 Hiferk el S g wwR
HTH FHIA A1 G YR SAEweh gl W gH ga fHsia w1 ST g
21 3% g H1 AgAEaEE A w1 v SE At @ o € S 39 wifes
gl W eI B, T 9 %59 % W wWeR e ga se %W €

4. et qi {9t g 599 wehTel | FH9 Bl 2, 7T sheet SoiEgl i i
T € o Y o W TS serE s i i Hid wdl ¢ 98 B
Hidteh Sl ] wEwl © 9l ARoTEEEY a9 w1 | FE Bl E b srE
T F WA FOE @ FEd 2

5. TUR i@ 1 GaEieral 1 ohg G4 o qUIeeA ol & ohy W Ugdl €1 U
zafey gan § Fifs Ta 30 wHr faswfa gan € 5 sust gfie 39 et
% yfa geg rfee waeTite & S gd & fafe § waifus yaa #)

8.1 T 8.6 ¥ Us wenfta Twifan w0 € S 12 om 0 1§ gEER Wil #
5.0 cm 1 T W T@H 5931 T 81 FfEA H1 TF a1 9 (S o § =2
@ﬁm%m%)maﬁﬁmﬁmww%laﬁsmﬂwm%a?ﬂwm
0.15A %l
(a) Tl U9 w2l o == faveid giEdT S X 1 9k Sy

(b) == o &g farer |m 9| S

HEH

A
O
1l
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8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

(c) @ foF@is &1 vem fem S 1 gols @i W an] g 87 T S

€€

fexs.6

TS 9T we JuiE (fod 8.7), R=6.0 cm 501 &1 g1 99%R @il § a7
2 3t TEw! Wit C = 100 pF 81 W& &1 230 V, 300 rad s~ &1 (o)
Arfa o Tl gig 9@ e )

(a) e YW ®1 rms qF #4127

(b) I wTeH MR foReaTA M % wE 22

(c) =Rl % o=, a1 ¥ 3.0 cm &1 g0 W frod fag ™ B &1 ™ 9@ Hifsu)

o,
fea8.7
107 m wmeed #1 X-fRl, 6800 A s & I, 991 500 m HI
et quii & fou firg ifqs ofn %1 9@ w9m 22
T GHA degagEs a0l faid ¥ z-Ae % IR 9 @ 21 569 faga
A Fashid &3 o |iew Fi fEen & 9’ | 29 F=n w27 A T R egha
30 MHz 3 @ SH& aTesd fpat ami?
us e 7.5 MHz ¥ 12 MHz 32 & fodt B @ gweafa & a2
T TR dF 4 Em?

TF AR FO AT WA Gl % A iR 10°Hz g | Fem
F3d1 81 etk gRI WHd Segagaw al wt egfa fea 82

frafa # wH oMEd dgmeEwE T F Gahd 43 G 9N H HEW
B,=510nT I @7 % fagd & are 9w &1 s #2082

FH HifC f T Jggadaea a1 % fagd &9 #1 S@W E = 120 N/C
& T THT g v=50.0 MHz B () B,, o, k T A T FIT, (b) E
o B & fau =i9s 9w Fifew)

SeaR Ta & fafa= ani st aitefist geagwe 8 € W #gm
E = hv (Tafeto & u= Faien &t =1 & fag : ®ie) =1 399 Sifs
AU em TUEHH F fafq= 9v & faU ev & WEF H ERE oS
frerifery) ®rei et o S fafa= afmmr @9 9 € 9 Sgagase fafem
o il 9 g ywn gefim 82

T TOdA em 0T § foR@ &3, 2.0% 10'° Hz 2mgfa dem 48 vm' =M
¥ EHE €Y Y e w2




650 DO O - © sl g
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— q SEHE ®9 § e F

() T HT qORE T 27

(b) SreEiicT Faehia &= &1 AW F 87

(c) 7% T9Iz foF E &5 &1 3igd ol =, B & o 3iEd Soll 5 &
T 2l [c=3%10°m s™']

rfafaa 3ty

8.11 ol Hita o Taid § Uk Sgagesha a0 & fagy &
E ={(3.1 N/C) cos [(1.8 rad/m) y + (5.4 ¥ 10° rad/s)tl}i 2l
(a) &1 GO T fewnm A B?
(b) For=d A foeeft €2
(c) amgfa v famart 22
(d) T % gEE EF FiEw w1 AW fF 22
(e) T % gaHM & % foru =59 faf@u)
8.12 100 W e wea #t vife 1 @11 5% 599 fafeton § =t wman 21
(a) 959 ¥ 1 m &I g I,
(b) 10 m I T W 394 fafeo =1 drgq diem e 22
77wt T fafeoon audfiera: Seafsa giar @ o) wuedT 1 suem sifag)
8.13 em 9UHA & fafw= «mi & foau oneafos am ofed #t 9@ F6@ &
fem A T=0.29 cm K ¥ %1 374 Hifem) st w@and s foedt € 3 F0
e €7
8.14 <gagawg fafwt 4 gefud F Fo wfag o, dfewt § fadt o v o
g U T ¥ TiEgE o 39 W I Soord ity fAe T § Te Hetia
]
(a) 21 cm (STAUATFRTT STFMW § TEEE FESSE g It ainesd)
(b) 1057 MHz (Fa-fa=e M | ufdg, 2EgeH o, U6 SH 916 31 JHe
Tl W | I o 1 i)
(c) 2.7 K [Hqvi siafter i i aret gwifoes fafeon 9 et am-ten foem
St forver & @2 erER A S I8WE 1 SrEE WA W@ 2]
(d) 5890 A - 5896 A (Hifzam =1 g T@m)
(e) 14.4 keV [*Fe 7ifih & us fafire whmm %1 sl st wfog v== fade
1 T faf @ wafia @ (AiEaR e )
8.15 frefafEd wwAl &1 s@ <ife
(a) = T & Pear ufom Fg-T d2 F=1 Iwm FW E 2
(b) et & & TV Fuv1 o folq Suwel 1 SwEn eravas 81 47
(c) et qen el qreeft gesft w ffda forn o € forg X-feoreor wafomm
1 AFAA Yo 1 AAGH FL @ SWET 5H O TS 7| L
(d) TwATHEE & S PR W SR SiEE w1 wa o siad & fan fofms 2
i
(e) =M% Yeait W AgHE FET BT df SHR Hae 1 SEa a9 9dHE a9
Bl a1 Hu?
() T FfE A afaeEmh #5 2 fF geaft w i fava 75 & 9% ‘vee
Tfsrehia Yidera’ B foe= gest & el W fasasd ga= 92 s
fEeTafl HT F AR 2



