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9 SH THA HT dieedl T1) THE (4.5) ¥ Tg T T
fom =il o 9o 1 e § & ER, ifas tetl | gfg e

o R gig BT STl €1 32 SIS o s IRaR 39 F99
T @Rd Bid ®d ¢ Sd d T of e s o ael

o 9 o forg eTevas e U AR e | 39 9HT
R § gasia o g7 faaifua ge frfm Bl gro feem
Y ol el S &1 ST (4.5) 9, B9 9w el § —
gBR
U:T 4.9)
el R0 W weiw = o € qen 98 <1 %1 B o
TR 2
3T A T TS et

1 , q*B’R?
2™ T T (4.10)

HEeelle 1 Yoo 39 qe W UG § fo Tl
3 o Teh GRGHHUT h THT 379 hi =TcT 31T hall ohi

Tor 4.8 TRFARH &1 A AR@| fag P W
AT HON el Sl 1 Eid g1 F AEfvE Ho

e w fsRk Y R wEelle[ w1 SWEM TEH @id
Felgad UM GRI A T THAR hich IRUMHT A1feehia
stfaferanati o1 7o & o foau TR Sl 21 SEeR

I A THEAN daad gashid &7 B o HRUID,
del D, €5 % HidR-gaehR 99 W THT H3d 8| Th
P S .

S R A W Ve B I afid Hd B Sfad: Safyd %0 9l gr 9

3R ==l q% Tor 7 uerell 1 dyafud @ o o foran S
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2| THH TN eAufea vl & 3= w0 | fha S 21 27 Al ugedf
FI ereudrel § QM o e dun SuaR § R s R

ISTETUT 4.4 TEFAZH 1 Qe g 10 MHz 81 Wil i @id & o fag
T e &5 w1 | fehal e =1eql Afg €79 1 591 60 cm € @ © e
BRI 3 e[ g & S el MeV H URehferd shifsal

(e=1.60 x 10° C, m = 1.67 x 10" kg, 1 MeV = 1.6 x 10°'* J).

A ifer Mg W o Wgadie= o aeR gl =ney)

FHEHTON (4.5) T [4.6 (a)] FT ST FHH W eH T e ©

B =2nmv/q =6.3 x1.67 x 102" x 10" / (1.6 x 107" = 0.66 T

et 1 3ifaq o

V= rx2nv=0.6mx 6.3 x107 =3.78 x 10" m/s.
E=%mv’=1.67x10""x14.3x 10"/ (2x 1.6 x 10"%) =7 MeV

33180l 4.4

R W ek

T k- SR SFTEM o & § 79 T e 3ol 397 21 €l OIS WieT Y SRERid % wro
T 1953 | hicThrdl o HIel AT Hifeehl GTm 3 37" WEsie €nfyd w< faan o g9k 99
@ v € 9Ra o fafae weeml; SH-eEn Gifteh oEdE §EAH (TIFR), 4o%; 3tele gierd
forvaferaner, stefie; a9 S@iege, Hich qen e favafaemed, aeemR § Hiwiwe-aeed YR &
HT ok TIfud 8l )

I3 o I | @ e 9 € WF R LAMId gU— 5.5 MV HAA HLF 141 Tem] STHeH &%
(BARC), He¥ (1963) ; 2 MV 2ftiFet 7l YRela Freifirehl G, sqY; 400 kv i eid srd
&g foreaforanera, SorEt qen g favaformera, afearn STHient oh IR fovafarme™ g u&H fhu
T 66 cm TEFALH i dore favafaaem, =Eime o wnfua fHan T tw o soeeH ok O
favafoae™, qui § o Tenfaa fean =

YR qT ST o JRT H ek THE AU R ol Hggeiie g (VECC), hicTshTdl gRT Juid:
AR GHIEAT T SUART Hich TR ol Aredelier HHd ek o T, e W] STHeM s
(BARC) HE 4 2 MV 38H oM € Wk weh foshiad We fiHa fepan qen 2 sifies Srqeem weem
H14 MV 229 UooidH o €iad fehan T

Tk qvATd Iy g1 fovafaemer™ STHgM STEr (UGC), =it feeett o S favafarner gfawn & &9
o sffavafarre o % (IUAC), 7t feeeh § Th 15 MV 320 Uoaieiq; Hifdet GeM, Jarver
o T 3 MV $20 Teeigi; S, S| o STEuM 1 WH] @il FReed, 2eUars qe i e
TRHTY] SHUM o, herushd W 31 1.7 MV U2 it aq| TIFR X [UAC <A &1 319t gfered,
mﬂﬁ%rm@L_I%NACHT@&HWWmﬁmwfaﬁwaﬁawﬁmm%,éwa

T R T

T Oeh| o SAfCITieRd TCHTT] Shotl T 3 o SiEd © geiee ek Toehiad fRT &1 T THT STt
FrEifirert g, S81 | T 2 GeV T fafwwor gia i faren sn @ 2

T Sett faamT swfass o foshey o &9 H vifod Icaed aen fo@e e usref o e o folt @’

yeiferd Sas W TR # @ B
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4.5 foE@ o 3Ead o &RUT gashid &,

SrE-grge am
e gt & e A € 9 qeft fogg wmet (steren nfaeiiar sae) qen o %
IS FehTa SO o R Scq=1 gU €| T 31e e faga U a1 sueh
BRI I Ahd &F o o HaY oF 9R H TATH Hl| Ig HaY aw@
g T 50w B 21 o 4.9 ® ww uRfid fagd om et Xy
Titen e €, foem faga o 1 werfed 81 @R e o stfaeted steee
dl W fo=R HIU| 71 ST 39 36 oo@@ 51 399 r 30 W feod foreht
g P W geeh 1 &5 dB w1 9 Fuiia e 1 /e efiton foeemes wfew
r e Al s 9 HI0 I1 1 qe -G FE o SIHUR g &
dB 1 URHT foR[A 4N [, e s1a9d | dl | o STt aen 8 roh
Tl o HRUIUNT ¢1 39 &7 1 @ d19e ¢ qal o ofoed gl e
[feer Geora dgfa |

Idlxr

dB <

3 o 4.9 IE-wed fem o1 faast
4o Tdlxr licEl ﬁ@*m\—aqaaaldl, rfg{ﬂf{
i [4.11(a)] fro fog W &= dB 300 I 2
i - : ® fo o7 fim & € o o
mu0/4najm§wﬁaﬁﬁaam%|mwwaamﬁm%wﬁﬁ & a5 srfiret 4 =
ey fHata g §1 s et 34
39 & &1 R
_&Idlsiné?
|dB| = 22— [4.11(b)]

el & WRY-TUHE o U | dl x r| = dl rsind 1 STAN R 1 e

i
=L =7 gonef WA B —
47

o T i [4.11(a)] G GHIRLON €1 STHHAAR i

% =10 "Tm/A [4.11(0)]

M, 1 o w (A Fafd) w1 gapefioar s wed F)
Jeh & o AE-"Ee fam iR ferdwgfawt o Fem fam o o gumad

& A1 $ SEHEa| 3O ¥ o e wehR §-

() A AEwE E R S @ Ea @ v By o A 0 F o %
STHAEIE B B 2 € &S W e fagia an g @ 29 dad § T8
o AR 6 T [l S ST A i $ 59 Fe ot w, foe e A
feer S &= e 7]

* dlx 1 faen 2o g&q U= frem g ot 9 Bt ©1 d1den r ok dell ol SfEu shea
FITSY for o veel Wiew ¥ g Wiew &1 &R T # R 1 AR i amed € i gRomd
AUHT AR Gehd HON AR Te IfwOTEd T Al GROTH S X kT SR e 143
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(i) Teerem & ey id, S Sgad SAa, 5N S Bl 8 Selih gaehia &5 Th
afser G 99, 1d1 5N S el 21

(iif) Teereea &1 Gia 1 & o fag o frei ool foremae wigw o orfee g €
SeIfer JeehTa & faeemas afewr raen faea um o 1d 1= o qell o derad
g /1

(iv) STE-eE e o o W Freiar € o feer dea e o 71 et fe 4.9 ), feen
dl (29 g W@ § fopeht ot fag W e &9 3 1 59 feun o erfew
6 =0, sin 6 = 0 q HHHT [4.11(a)], |[dB| =0
et Teeheor w1 fergaeiion, g fXeheer &1 Sehafieran qen fefa & wenmer &

A H Th e G 2

B Ho) _ 1 7\ 1 _L
801”0_(4n‘90)(4n) _(9x109j<10 )_(3X108)2 T2

T Hey o fawa | g faga Jawia @ o e 8 H =i wa Jfw et

H W 1 o e B, O e, TR H Ffewd €1 e, 0 WA AR off w

HF T T HT R ST k1 I Toa: FR=d &1 S €1 S AEe |y, 1 U e
TRAT 47 x 107721

IETEIUT 4.5 HIE fOR[A U 39T Al= Axi 9 T 3=d 91 [ = 10A ¥aTfed

& @ 2, gt fag W e € (71 4.10), 43181 W 0.5 m T W feera fopedt fog w
THeh HRUT Yash!d &5 1 1 AE €1 Ax= 1 cm

» X

foa.10
'
Idl sin @
IdBI=Z—;r—2 [T (4.1 15T0)]

dl=Ax=10"m, I=10A, r=0.5m =y, %/4n=10*7TTm

0=90°; sin 6 =1

107 x10x107?
25x1072

W IR & w1 T 4z fawn | R w9t wRwr 47 ¥ fw
dlxr:Axixyj=yAX(ixj)=yAxﬁ

Tl B9 AR WY [UAEe o FrEAfeiad =hiE ol i a8 S
ixj=k;jxk=i;kxi=j

e AT 39 &5 1 g @ R

|dB|= =4x10°T
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3T AN H BH R U1 oh HRU Gaehid &3 GRehferd w o g
s colEpticaficrein el

4.6 foE@ aRTaTEr gHTRR UI9T oF 7Y WX ek AT

TG S9N § e fogd UNER SR U9 o RO ST A8 o ST kg &
1 AR HUT| 39 Jodich H Tusel STI9R | aivfd stered for[a um steeai (1dl)
o g9 ! A foRa STem g9 g8 AMd © R vefed faga um eraftedt € qen
qodish g faspeem (frafa) & fepan mn 2

fo14.11 ¥ gueR umt § Tl foga um [venfed g gY
TS ¢ 1 U1 Rl ot fag W x y et | feer gwiian e € qen
TS T B R x-3181 € o9 1 1el €1 BW g 3t o feig
PR g & iehfed w1 8, 7 i fag P urer o g
T x W R feem 2

91 o 9 F9ed dI R foaar wifse, 38 foF 4.11 9

dB

dBy .

T9ieR T B Al oF HROT ek d & 1 GRE sE-ged fram
[FHIT0T 4.11(a)] o STTEAR

L I|dlxr|
=—0—3 (4.12)

dr T 7z

3 r® = 3% + R?| W1 &, U9 K1 HE A S0, T ST fz 411 B R ToR[a uRmETEl R amet
Y &g fog o faeemm wfee o ofoed B SqR o AU, & e v gawty &= 59 o9 ot e
o 4.11 5 srega dl y-z &eon & @ Safen faeen afewir et6@@ d1 & @10 Sew a9 dB au e & daad

d1 ¥ e1efta fag Pas x-y a1 ® 81 314 | dl x ¢ | =r dl, T9 TR TG T 1Al i SR T €
_ My Idl
B = 4n (x2 +R2) (4.13)

dB ! feen fos1 4.11 9 <9l 7€ 21 9% 19N r 50 99 I & Adod 21 SR
T x- 3999 dB_ U1 x- 3181 & daad 3169 dB, B ST x- 3141 & oefaid 3fargai
w1 FAf Hd € @ o FRE 8 S € qen &6 3 ooy W i @1 SR %
forg, o 4.11 9 39T $1FER d1sF SR fe@d dB, 39eh Fea: fawdia disea
o RN AMEH g1 TR 81 Sl €1 39 WehR ohelel x-3169a & o< urdl 81 x-faun
*m%ww%EWde = dB cos 0l AR hich U< fepam
Hehell 21

fos4.11 % fau
R
COSHZW (4.14)

RN (4.13) 3R (4.14),

M Idl R

dB, 4 (x2 R )3/2
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TOE IR W d 1 e 1 Hehe, 2R, W el © S 919 i IR €1 36 YhR
I R ;
2(x2 +R2)3/2 (4.15)
SR Ifomy i T faviy feufd o ®9 F 70 Ut o ohg W gasid & W
X Hehd &1 39 YR T8l x = 0, 741 W W Bl &,
Boz‘z%i 4.16)
IR AR o ShROT Taehid &5 @ & gk a9 sqm @ o ot 41279
T T B 1 Rt & i 9 (T 31) 30 g% ST W g w81 ae
o e femn T 2,
FAHR R 3 =R SR 3797 F7C g1 T gelcit w1 37 FHR FST for Sforar faga
YRT %7 9N #T AR Gohd F3, 79 39 819 FT el goT ST gahid &7 &1 [ww
T 8l

B=Bi-=

=&

TorT 4.12 55 fagmarE! uwn &1 gawia &= a8 i fawa awg ¥ afvfa faor =
T3 FrEm g I goha & w1 faen fuifia et 81 uer & et urvd @i Sw ya
T fraret wred i 0T d WA ST HehdT €

ISTEAUT 4.6 F5574.13 ¥ 3wiv o77ar foreht €id ar o 12 A fogga a0 yarfea
B @ ?, &l 2.0 cm B o el R =1 § Higt T 1 39 =9 % %y W gk

ﬂv

(a) (b)
fora.13

(a) WY el % HRU Gahia & foha 872

(b) TorE w9 & srefe g1 B 1 &0 721 IR IRRR 9191 % ANEH | i ® SR
e 9§ 3 TH W ok TAA T

(c) T ek I H hIE URadd g Afg arR &l 36 e o e1efgm o Teat &1
g ¥ fo 4.13 (b) ¥ 3@ SR 3 fen # g

33(&0l 4.6
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&

(a) @9 el o e 1aFd & fow A1 r @A Bl 31: dIx r = Ol 39 YR
Y @ |B| ® ®IE AR 6l adl

(b) SrfamehR =9 o qeft Wel o fofe, dl x r o+ T TR & TH® T (F &5
el ® et i WA gL) | 3@ YR & el AneE g § gafd 8 W 2
374 TgRR =19 % forw B 1 fen <faor gw oM g o et 21 sk
IRATTT GRIRR W19 o6 ToIq B 1 37161 Bil B1 36 WehR B %1 71 1.9 x 104T
% e fEen SIS % q & SAWeieed SUeh a9 gy R

(c) B 1 UfREMT df 9t & S (b) H € W fem fawda R

IEEAUT4.7 10 cm 3531 FT 100 FHFR TUS T B AT et T Feet | =R
Hifoy fored 1 A T o vafed &1 W 81 Sl o ohg W g1 & o1 IR

I 2?2
TASE el HEHT YS! T 2 37d: € Yeleh IR 318l &1 5+ R = 10 cm

=0.1 m¥F Fhd 21 % H G N = 100 €, 31: Gahid &5 1 G

B- HoNI 47 x 107 x10%*x 1

2R 2x107! =27x10*T=628x10"*T.

4.7 TR ot uRueia fem

TR-TEe Frm @ Sfered S &1 TF 3T dEfeush e Sraes SU™ o 7

TfepR % Sl e T e e T R e A W e e
ST €139 I8 ¥ fagd W yenfed w6 ¥ w9 9% foeR e € o O
agd W o7ed W@ Sagel o et o+ 81 UE 8 Tk Y e dl W R
HITT| TH 36 oFd T a1 &7 o TRREEEEh B, &1 AF o 7201 39
HFFE dl ! darE ¥ IO H| [ G B di=B-d I]| 39 YHR % qft
U Teh SO o T1¢ Gt fRT ST €1 g9 Ee W feR e © it
S-S el HY oA W € IRl W& wgdl 1 qd R AN Tk
GHERE & Sl 21 U 1 e g7 e € T 9 SHehe g 9
TefEd B ol et forerd 6 W1 i T e €, S

$Bedl = pl [4.17(a)]

TR Y3 W T ol oot Toqd ¥ €1 56 THIeher shi 53 1 HiHRa@n C o Hardl
o % SN forn T B SWe Heiw | fien wfwfea € St sfuor s frem 9 9w
Bt B1 279 S1d B w1 STferl v S9 fen # witgw fw fxen o w9 wweRa §B-dl
o dir Y get 1 a9 TS w1 fawn <9 fen okt wqwdt © foe foa o/ 1 oM

W T R

Tgd W ATHAN oF AT TR0 [4.17 (a)] 1 HEl STfHeh el &9 T
g a1 81 89 78 9 R, 39 YR o weheon © uW urer (TS ufterde uren e

F1) &1 =7 Gud ® S 39 YR 1 ? R e o e g woar

9V lnr2ibe

L'V 1nr3lbe

o 4.14
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3Te TR (1775 -1836) 373
I WfiER W i sifies famm,
Tforag T WA 9 fSeeis
forgamfent formm st eTemfTen W@
R s a1 gfae o fa 12
ad ®f o H 3= M § Herd
BITA T o offl TmR 7 siies
%I WIS 1 Hewd qHel SR ¥R
foggd wd o o Sy @eH &
fore wamT &t U el J@en UR
FTl 37 @Sl &1 gReifa 1827 H,
Mathematical theory of

Electrodynamic Phenomena
Deduced Solely from
Experiments TH% Y& o
TR o €9 H g3l 36 IReed
F1 f Gl gawia WA, gaare
farga wreti o %R B 21 W
e W ogd fory iR qorshe 9
Teh R 98 THE JUiferad o1 TS
1 FEa0 ot 9@ T 21 61 a9 HY
39 H =HEIE § 3ThR g 8 )
ITeh! sl o TR TR T TAIY o
Iehitold € — Tandem felix (3
o gE )|

(i) B 9191 o TYREE € qen YRR fradie B €, e
(if) B 191 ok Stfircisrad €, s7eren
(iii) B T &I el 2

39 UM AT LU T 9 e (s 2 S faw B
TRiE 81 WM ffe o H ofeg faEe a1 R q S
(4.17) ! 39 YR e HT Hohdl &

BL=p,I, [4.17(b)]

S fordt frpma & 59 YR 1 gufafa 8 59 fw fa9 4.15
o dtd faga uRe od 9 o faw ®, 99 Ufer @ fram el
T & HT Tk WA Hodihd T AT S g S Ik 35
TR & S o rew Frem fergd & o fifa e o eEr weEm
T 21 3 A KU T Seeor 4.9 | <9 @ 1 uren g
@ 1 T T I ® AU Gehid &5 I9 ! Uk o e
21 TR [4.17 (b)] & 9 U&7 % fau 3@ fEm @ 9@ A=
B. 2nr 81 89 98 U § TF AR % W@ r g0 W g &
TeRET € 9 TH 39 WehR e TRl S Hehl €|

Bx2nr = uyl,

B=p, I/ (2x7) (4.18)
m@wmm@&m@m%@mw@
() oW g% Sfafifed € fF r 5 o 99 % yoish fog W (AR

T 8T o AW @ gY) &F HT A A T T
vl § gahig & | sorieR gEff @ S e |ee:
o st W R R Hewal € shaet T € e -
W el 81 ST el of wafula g € e o ga '
B S 2
() 39 99 ok TREl oft fag W & 1 e sEen wweid 2
Tl €1 31 Tosl 4.1(c) W e e, e wol g Hehs
Y eratted gt 21 3 @t 5 g0 st & @ wed
2, 9% U S €1 g feemaga e Y@ned ¥ fa= €
feoRoRga & @l o TEi ¥ ARG qeT WO el W
o et €1 W faga uRerdl =t o gash &5 o
T =ioten SidE WA 1 Sgifaeh TIEIehiol il B
Th 3 A 3 A Yok 91 98 ¢ Tk @iy a) S
weTE 1§, 7Y YRR S TR 6ok hROT Yelhia & 3
&l B1 78 ohedl AR o AU U 3TH W faepfed g
21 e &5 fogd ¥ o AR € e fod H Hi
(3d warg o) ¥ T o FehHa 2

(1)
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(iv) e IR o HROT 3T Jahid & hi K90 i iR FE &1 T Ta o

21 79 fam #1 < e Fee wed €1 98 39 TR ®

R 1 379 31T 879 T 59 YR YHISY foh T9ehT T G ST forge &7 1 1
FT IR Gahd I d TTHT AT b G T 9 gaB1T &7 H1 9w F g

UfereR &1 Ruei fem aeE-wed e o i T8 71 S € fem faga o
T A Geaehd & | Teiel o hid © a1 <1 €1 Tt faega o) & wwe i
RO ! e Y §1 S Helel TR & e den aE-we e % ot @ S
&t Heier M= fram qen et e % & | €1 wfier w6 frem qen g w6 fam
T & ufin steren qityss R Rt ifer i (e st faea &) &1 Gey
forelt a1 slifqer TfYr SI9 or: & o Sufkerd g (o o steqen amawn) & =
Teie e 3 T T8l A 31 99 91 g oft © R AR o6 ufmelig fram e
S TR TR uRiet R @ e @ S wHg &% G ufefda T2 e fefatea
I B URES o o 1 o1ef wwe H werad S

ISTET0T4.8 97 4.15 T e Hiell Jashi S H1e H (Fgat B a @)
forga uNETEt AR o Tl faga o 1 yefed @1 @ @1, et v R T faea
U T9 SR FIE R THTAA ®9 § fFalkd 21 &3 r< adr > a™ G4 &

TRerfard shifee
1 \
I —» : I
\ !

7/
N
7
S~ >

2

o415

Tl (@) Foh0T 1 > @ R TR i) 579 o191 W 2 eifehd © o7 o1y &1 o @1l

Hohsl 97 o ®Y § YRR 9 €1 56 I o fag

L=2nr

1, =91 gR1 9Rerg o e =1

7g o ferelt e @e qr % fore guRfed =ees 2|

B(271) = pyl

B =Ll
2nr

[4.19(a)]

1
BOC: r>a

(b) T r < @ W forR RIS 3eh forw QR uret o o0 © | w1 @ifra 2

* U oA G- geTe (Yurek) Trem € TN 3l g W wed €1 T § w e
foga UM U % el W Y &5 B %1 RN a1 € a1 So WY foed «Reel =
IR % faw B &1 faen 21 37 frmi § SfS qen sfyfeal #1 fu=r yfaer 21
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331g0T 4.8

39 99T ok fu g9 &1 B - o W,
L=2n=nr

319 7 ufas fomgd o1 [,1 7 17 € WY 9% 39 9 9 %4 €1 9 fowa 6w
1 faaRo whaHH 7, URag fogd o) o 319 &1 °4H

_ (TETZ\ Ir?
et
2

m%mﬂmmﬂmmm%r):uo%
Bz( ﬂol]r
ona’

Bor

[4.19(b)]

(r<a)

Terr4.16
o1 (4.16) & B o 9fRAM01 91 9K o s O T 1 ok s Ik S9E T} gan
&5 et TE9N STUH-3TqH e Wil (1 S7ereT 2) o TIIRE ® den I 6 U

o wgel 9uiF fore S <ok <feron g% Frrem @ it 6t 7 21 59 SeeRw ¥ e
Tafafa foeme € s9faT st | tfmRr =1 fam smart @ o fear s g 21

Tgf &4 < g o1 98 © R St UfeR o aftuefm frem e o o
T AN FRl ST Wehdl @ W € B YN W Gah1d & 1 Yodieh Fadl € SEH
T TN IIEI o AW, STIAMT 4.6 ¥ i fRT T JAehR 91T o 1 H, TH WA
=5 B = p1,1/ 2R [SHIHT (4.16)] i, Sifh W91 o %% W gaha &7 ok faw 7, o
T o g ey e fepn S weran denfy U wgq o uifafaet € R s=a gufufa g
% a1 39 T w1 giaurgdes o] fRaT W1 Wehdl €1 SRS S9N | €9 THeRT SUA &
MG TR BF aTel 3T SUANT gaehid FHehTi— gRATfcreT U 2Rige gRI ST Gashia
gl w1 IRwfad FE F HA

4.8 UfATfeTeRT a9 SRige

qRAIfeTehT e SRS UE < STHT B S gaehid & Scd= i 21 Jeitae o
AEYTH GaHE & Iq i & (AU A &1 Syan g @1 e o
SATTIF JaHTT & 3T F b AT T A F1 HIH T Y ITA fehar S 2
ufifersht o SRige S W & T Seu gfafa 1 UE feafa Se i et © o
iR et | @ feman S e 2
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4.8.1 U TRt

TH el Th sl Aot o faud § == Sl del uiETee € gaN qed 98 €
fop UReTeTehT o1 TS STkl T3 w1 Qo o atfereh @) TiTerRt § Toh ol R
Hftet o R o foraer g € Toem yeier 6 o79d ke o Y o WY IR T
BI B1 T WohR L shi Teh JTehR 9T HIAT ST Sehel €1 Topelt afifersnt o qeft i
& HRU S Pl GaAKE & FAh H oh R &5 w1 WL AN e 2
RAIfeRT TR e o T giaferd aRi 1 ST fRan ST € a1feh % T S 9

(a) b)
ot 4.17 (o) vfefosst & frdt s 59 wrear w1 gfie @ aree @i=n <9 0 2, o SR gahig &)
ehael oTel IR R W <A T 21 oA o ey, e yehr wre-ur feerd % o Sfte gaehid &5 Th
T w1 Frfaa = < 71 (b) Rt aftfga afEfernt <1 geshia &)
fos14.17 o fereht wfifira wReiferent w1 gaeia &= <wian @0 @1 o 4.17 (a)
o B 3 U o U @S i faiiid wieh fe@m 21 fo4.17 (b) o gaehr
oY H I8 W € R < U o %] o | ekl & T @ o @1 fee4.17
(b) ¥ &0 78 @A © fF o<W o wer fag PR gy &5 THEHH, Yead 9o
UfRATfeTeRT o @787 o STfE B 1 ST@1 W ok W fog Q R gaeh i &% ol € SR WY
& I8 ufIfernt o o1er o STfEYl @ G ST oieed 1o ifieided SIS ueeh ot
& B S-S ufeAferen w5 Ao # gf el € 9 ofelt SerrehR g o g2t SiE
@ 3 ot ¥1 o 4.18 ® I7 emewiiera fesor frefud feran man 1 aftfersht
Wﬁaﬁgmvﬁ@ﬁmélw%m%waﬁgmwmaaé
HHIR BT B

/ > : i \\w
S S . |
& )

N T I I I TR TR IR I TR I TR TR I IR X IR XX XX

o3 4.18 safus @t a1 1 Jashia &1 Jasia & o1 fuifa wE & fag
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% ifqent

fort 4.19 (a) 2 @ fogga uw 1
efed B g (b) 2RSS i STITE H12 % I W ae et foea o e % 9 o iR S fora

1 39| UFRR-ufiuefy fam g/ 2riee

feret SPIaTehR UfeR-191 abed W TR sitw) S ff S @eh Ko < g
? cd % IR &5 YA 7| FIFE Geibce delad & R Gah1d & 1 ¥2H TA
21 36 YR 3 <Al TS Juhig & § H1E AN & 24| HA St ab % SR
JaHE &9 B ®, 39 YR, UHR-T9 H1 WEhTE deE L= h

M S 9fd Tehieh ool B 1 W& n®, 96 B w1 el & nh Bl 9
TR UREs fomd oW ® I =1 (n k), 7] wfewfest ® verfsa fagm am 21 tfemr
o Ruefiy oM oF STHER [9Hie 4.17 (b) €]

BL= uJl, Bh=plnh

B=,uOn; (4.20)
&5 1 faen < g5 T 9 O =it 21 aRATToTehT o1 WG : YA THEHH
Teehid &5 U hid oh forg femen STl ®1 3TTel ereA | BW 9% <@ foh ufinterst

T ofieR 7 e Hie W T gaeha 8 Scae el S92l
4.8.2 TWIES

I Teh IR WIS Soall gl 8 98 R fordt ar o srafers
YE-TT G U Sd &1 39 T UH ufiifere & w9 § off <@
S Hehel © f9 9% 1 o fow gueeR dig G wen @) W e
4.19 (a) W Tien T B THE [ TR ¥ yenfed © @l 21 W e
3@ & Iize & iR Tt Koz ® (fSgP) den 2Rfse & ey
(fF5Q) W gaata &= 3 B fohdt emeel 2Rige former W Ter
faw e €, & foy 2RiEe o i gaw & B o @ @l

4,19 (b) ® Rige T FIILA F1e WA T T1 JAHR-I
o fau 3feqor &%a Fa o TR 2Rise o i gaoid & i fKen
Tfeyomrerd B Gied W@d fF W 1, 2, 3 3ifera €, 0ok @i UfierR-ur
& Tufifd & TER Johia & 3 el W Yo o waeRe g
e q Y UTeT ok foTe geht qRamor fora A1 =nfeu) ey 2 qen
3 & S gRI R T AR & IRIEE I Hd €; 39 YR faga
YRR R 1 Yedeh T3l 19T 2 shi Teh 1 I191 3 ol & S Shiedl 2

I <ifST a9 1 % oHfEe gasia & %1 ufEm B, §1 @
Ut o uftuef fem o [SHi14.17 (@)] L=2n 1,
Ay, 7€ ITe1 e fogd ur uRes el e, 37: [ = 01 36 WK

B, 2nr)=py 0, B;=0

3 YHR 2eE o R Gol &7 § fopdt ot fog PR gaig &
I B 2

379 B9 I8 Sehd o gl YR Q W o okt & = #1 AH
AT 11 3 o ST Haw T &9 B, 1 U AR Rt wferer & frem
% SERL = 2 nr,, T ST 1 § &9 78 3@ € & Fre

YR ¥ Sih-Jte PRI 1 STt 21 312 1= 0, T2 B, = 0 | WA &hfog

7 % O F Tl A T T AT s o i ST 4B 31 oW ¥ S W g 849 % A §
& I TR S A 2L 2, 3 forem w3 Tw SR R gW e oF fE9 T SR [ S

s Afeha wfed W@ 57k IR 4.17(@)] FEI T FQ LIS IR S B L=2nr

R 2
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oA 39 3R Helehed

B(@2nn = HoNI

NI
B=t— 4.21)
anr

TH 319 IRgS qA URAIfeisht o faq e &9 I 9Romm &1 gern ®all g9
THIHTT (4.21) o 5eh i URATART o folq THieion (4.20) ¥ U Tu =9 9
ol & oF foIw FHT0T (4.21) i N AT €9 § T HUT HH AT IREE
1 3 B re 9 3oy Ui TR e B % el ne, 94

N=2nrn = 2Rise &} (3itga) aRfy

x G Uik cIarg B4 HT gEr
ql, 39 YR

B=p,nl, (4.22)
31effa, JET aiomH gH 9RHIfeteht oF foTT ume gt e

eyl 2RiEe W geferdl quid: JueRR B ©1 ard § 2R o Y WitelhR
Feell S € q1 Uk A Fad & T &0 gawig & I S #

| <

THA SN 4.3 T 78 @1 2 (39 LA & ARN § 9 SR il w1 wfifershr fd 2@) fo smafma
T 1 HeMTd AR Bl 2| Al bt &5 STHHM §, W U ada e § for@en siferes qfiads el
B € a9 Wit ot B ot gashta & | Joul s W S 99 gt 85 § a9 S W §e| g
T gfTferehTe W foeR #d & S T g ¥ 9 90 W € a1 feifaa a9 uieg €)1 (e e
ot 1 3@ e & ae @ g9 ©) | uRAfereRienl o weA e | i i At STafiTd ot sro
Aot G B B W IRy w4 S@ & w9 e, e A gfg @i qen B § fR s gnht we
RATTART 2 o FRO G &% § ghg Brit| aRATeeRTd U0 Stee Wadd 1 | wE w © (o9
B U1 qRATART 2 1 TWF Te=dl © T H ol F o1 90 36| 56k A sesh sy i o foeg
21] fSEeh sRor o1 SEd ufATferht 2 & UM TEEd & gy O I Sl 81 39 YRR i SHee Th
IR Sqe AU GAH I T 1 HId 1 BN HT G o < P hI ST i FHedt waet T wmam
T Feehia Siael W WA § S ol e’ whi URAfd e § ogd SUER 81 39 S= a1 o
RO e et oft ugied @) o eTeen @l AR Y S TH I SYAR HASH IRCS §l i
o SRige &1 W@ A1 A9 T 3TN 1 St 21 ehTieh Horae v Ruged o e afiies & fag
ST SYF 21 T8 Th SFRLET Hea i a-Tiet wanmes Ruaet (ITER) Fafm deem
W T o ToIT iH § TNfd &1 @1 © TSreert W T Wedih U €1 ITER ¥ HedN U TS el
foeqa SRl o faT <@ http: //www.iter.org.
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IITEIT 4.9 HIE g Feh! ofarE 0.5 m 9o B 1 cm 8, | 500 T &
THY 5 A e o vefed e @ 21 uitiferent o SfiaX gaenta &5 o1 R 1 R ?
n=%=1000 T gfy R

FaE 1= 0.5 m d 5= r=0.01 m| 39 Y&, [/a = 50 314 I>> a

I B ofell URATCIRT 1 G [ FHIHT (4.20)] 1 STAT FR Gohd &

B=punl
=41 x 107" x 10° x5
=6.28x 10°T

3460l 4.9

4.9 < gl faeEE amwrelt & v aA—UiuER
&1 e W@ o ® o el foga uReret =t o RO gaeRid & S Bl €
A aE-Tee T T e S g1 WY € gee we off win € R form uwene
el T e FeIh1d & ol SR Ll 81 T8 AR et Gl H1 SFTTEA HLa 2
3d: I8 S FETN THETT 8 o Th-g & T feom < form
YRl =Teieh Teh 38 T (Fahid) 9 ARIfUd w311 ¥ 1820-
25 &1 3y § R 3 39 Ga9 9 &1 Yohfd, sHH! fagd
YR o GRHATYT, FTcteh 1 AThfd qef ST R e o @1 &9
TR oF e w1 58 W fAsRar 1 ste foRan 59 orgem ° 7w
T IR fagd YRIETE! et o TR S R & == w31 5
Hefed TR o 99 T S o Ufd SR Yehe i | AN
el 3|

5 4.20 ® < Tl TR =1eTeh a 991 b ST T4 2 F5eh ofe
YR d € T fe (WAiaR) R: [ aen 1, fomp e wanfed =
W 2| = ‘e’ =0 b’ % SR YE g | gHH gashi
forx 4.20 T o9 e, IR e 5 %ﬁBaWW%IWﬁWWWa?WNW 3 51
STRE AT T R N oy it (o e dfos: @ g §) $1 Gftrr o ufael

W TH-W Y d T W@ &l =woF a’ F .
B T b’ R S G 47 B, ¥ fom steran [T [4.19 ()] F ST9R 36 Akt &F 6

luOIa

“ 9ond

e b e formg om0 I, vonfed &1 W& € B, o R qEd: Th o BT STIHM
T 1 H el 1 TN = ‘2’ 1 AL S 21 (3T THRT YT T T HHhd ©)
TH 3G 9 HIF, 5N AHihd W 7, SfF ‘a’ % HRO D’ ok TS L W oM =
B THIRIT (4.4) § TG 5 HT qRAMO
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oA 39 3R Helehed

L1
:Iu;nad L

AETE H ‘b’ ok HROT ‘@’ W A i TRehierd T G9a 81 9 YR e W
o foran o 3¢t YR ok o=l o g1 &H b’ | Yenfed ford & o wRU ‘a’eh
Te LR 9 F,, % SRR q1 b’ 1 iR e I 2 ehd &1 78 i 5 F,
o SRR g ‘b’ 1 MR e e ?1 39 ¥R

F,_=-F, (4.24)

eI G, T8 =2 o deR T o FEW o Ed B 3 R BEH Wi
wTeTehi Al STafterd faga el o for =8 ot <9l & faan @ for srn-wmed fram qen
RS e N W IROmE <A % A o W Fem % erEy B

T SR 9 URomE ¥ 7w f gue ke o yerfed g9 @l faga ol
Toh T H THT Felt T eF T8 off 9 gewd ® fop faoda feemedt & wanfed e
el faga urd T TR H wfahiia #7139 WhR

IR YRTE 3R TS ae Ffaaaiat ¥Rd Ylashiva #al 81

g Frem su fm & faada @ oo ean ferdgfaet § sreem fean o
“gedig el o wfamtur den o e | enehdu e 717 Wy weE
(THIR) HRIE T S8R 1 SR HL g

A ST f, 9 F,, o 9fd Tl ders T STRTGd 9 o6 Rem &l f&fa
YA 71 9 HHHO1(4.23) W,

(4.23)

— luOIaIb
Ja ond (4.25)

ST e 1 IUANT Foa ¥R o A TR (A) 1 IRATT i 9 A
o feman S bl 81 98 G SI g ARl § 9§ Th R

Tk UfEeR o8 TafRerd foed o1 € < 1 o, T Sueroi sTqyeer e o fafd
T Th T ¥ 1m 30 W o 99 =rerhl § Yanfed 81, a1 399 9 Yish areieh &l
Hfd HieX w9 W2 x 107N &1 9t 3= el 2

‘QfeqeR’ w1 =Te qRAT T 1946 W SToATE T off| 78 U gifae qim B
FRR H TH ool o Gahid &3 oF J9d i faqw I AfeC qe 9gd od ari
% TWH R 3faa sfafq #1 SgHd w1 Feforal o =afEul Tk Sy, o um
e’ wed €, 1 SUAN TH Ak 9ot 1 A9 o fow fmar S R

A& S SI WSk, 1eiq hel i ofd B0 UATR o e H Rt # Wehd 2

el forelt wTeTeh W 1A 1 STuRed! g o Yenfed eidl €l SHeh! ST e
Y U Yehe H YoIEd e 1 A Tk heltd (1C) et 7

* T8 gg o1 P ® fop 9 BER e gmg fask fagg urd/steren wfaefier emewn @ €
o AT /ATeAeh] oh o1 gall oF [T =Jeq &1 daq a9 ar] F81 8 =ged o dw e
1 ey ufomy AR § freh forgea frerma o am &1 weeor 21 qenfy e for g
&= o |y Ty el feufqal & gaor R an) B €, W 39 wd o A R e g ged
o i ot gfmfaa fean sy
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% ifqent

AR ToRIa amreli o sitar 2MMRYUT o foTu e o1 wide

TEH T TS GG fagd gt § 9 gt g €)1 sUeh uRummEeEy e[ ariet o o §e, B
1ok STETHH o HRUT, 3TeU URA o B €| SEifey fogd et o ot eRtur e yiaendor ok
Tl b1 R e wfed 21 39 TR Yo aR 9 5 A fagd ¥/ 991 1 cm 9¥ o fag ufd e
T 5 x 107N 8l & Sl f& @150 mg 9R 2idl €1 98 38 YR i o for foredt foreht @ =R g
Teh! 50 mg ¥R 39 TR ¥ 9 R &l Wi @l &1 39 YR & FRU R H geT fowens o o1ged
BT

I HAFT 1 ST Hich TH HHK faga umet &1 g9l oerg | gfg Y Wed § 9 IR
(THY) HT STAN Fh 7H F iR o faxemH w1 off guewmeh €1 ¥ Yeoia s gwd )
STIh! TE foma & ST 1 STerwehal «ff BF S @95 A

F TR fogd ¥ UgH ]
T Teh Tl e HOHT A FTThmT Hrehfaeh e it e
j_ 0.5 - 1 s Bl 3H FedieR Ak 39 aa fR W fo # geig
98 N oo s A Sifew) ol § o€t awewd ofifs qen war &

—[W Y YR UG hIfST fh 3T Ak THA o TS o 31k

(J R 2 o firgd ¥/ (DC ) Hid ot 765 TF <t B
A FAM & T R § FAfa ST qon s fiFa o meRd
o geigu)| afg A 1 ik HH hi T HA B A WA W
B g foaga aRuy 9@ e S R

A ST IRH § DC G &%’ 81 | oS A 1 i 39 YRR gHEifed © foh a8 Wl
o U3 1 TY A @ 21 ST TR fAgd U G Rl ¢ 1 HINT den WA e Sl ufikony e
FHAMF Tk ek o 91 facpedt €, i T ¥ STed 7 St © (ST 1mm ) , IREer 22 S g,
foega o yafed B Tk ST €, AT ffee € S & qen st Tt fefq o1 o1 vard Rt §, e
1 ik T: TR o T3 1 il € ae qRuY H fogd R vefed g ot ® @R 9w fok, fo, fom
o WY Sl @l 8| ARH § ST o3 GG UM o oY o THEISH i SeRTehdl el 8l

Fifeh TRERI shi TSY STEdIell Bidl €, 3Td: WA Shid T Y9 Hedl el | X AU HIRT THA
qoh TH{l b1 a9 o 919 |G Hqa @ifeu)

—

IIEI0T 4.10 foret Fruff@ wom W geat & qawE &9 &1 &fas wew
3.0 x105 T®, 921 39 &% =1 faen dimifass <faor 9 e 3w 1 3K 2 Tt
FAATU oo el Teteh ¥ 1A T STIRerd! & Yafed &1 @I 21 5 7€ ar fdt &fqsr
TS T @1 ® 71 foa un % yae & R (a) 3 @ ufmm @ eiR; () <fam
q I H AR T A IR F YA THish o I o fohaTl 272
TAF=IlxB
F = IIB sinf
fd Tl daE W o
f=F/l=1IB sin6
(a) v fogd m gd @ ufy=m %1 @R yarfed gt €,

0 = 90°

3d:

f=1IB

=1x3x10°=3%x10°N m

33&0T 4.10
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TfAAM STE SR e

7€ U &1 R o afia ot o aM2x 1077 Nm'' @ 991 1 37d: TR
T HRIHIU T oh [T Jeall o ehid &5 A1 3T S[oi-91<eh & o JHmel
1 GATK HIAT TEqUl &1 o w1 9 ererge 2

Tq fxen =+t ‘afkel o 9w quERd’ o <R O % 5N g fRar S
Hehdl 2

(b) v faE@ om0 o yaTe w1 fKon <famr ¥ IR F# AR T, @
0=0
f=0
3 TAF W FHIE oA HE &l Hl

4.10 TR g™ 99T W o Ui, Feehia Ty

4.10.1 THEAM FohiT §F T MEARR I &N UmeT W &t o

37e TH NI e @i o whaHH gushia e o feord 1 sreraenr arw e
et foeq o [ Yefed el W@ 8, Th oot 30l o S199d hidl 81 360 W HE 12
o1 SR T 2l 7e AaeR 39 fgyd o =Heer o qued ® S 78 ThaeH faga
& H T § (ST 1.10 @)

gl BH 3T Tl YhU0 T =R hid & ey Sadesr umw
TH YR ferd ® foF Twene gasE @5 B U9 o 9l | 21 3
fa4.21 (a) ® wiian mw R

FIHT & U HT I S AD TN BC R HiE gt IR
T AN FE TR FT ST AB % @ead & 91 3§ W TAF,
AR ohel € Frment faen omer o a1 o i =t 3R 21 39 5«
1 9RO ©

F,=1bB

T THR, GIHE &7 qSCD R TH a9 F, SR F3 ©
S 19 o A o oY i 3R ¢ TE Sl 1 R €

OT'¥ lnr2ibe

(a)

F,=1bB=F, F,
T YR IR W ARG F2 77 I 7| Il F, 91 F, R
Tl o HROT TR W TH a0 HE Fw 21 o 4.21 (b) < W2>e a2
HAD fR o 9 %1 Tk 99 @ @ }) 9% we w1 € F ]
g ot ol qrer H arered gui Y g Sc il 21 39 5 l m
ot <1 aRETT € v
r=F1§+F2% (b)
o7 4.21 (a) THEEH o & 7 feom
= Ing + IbB% =I(ab)B %% fog YNEE! SR hecl| o

Aol m ST Hohd AT &1 Se 3ot
, —I1AB (4.26) | gy IR € qe SHHT g el @i
TeT A = ab 3T H1 &% 2| . . e S I T 21 (b) Fe W oA
E BH M 39 YRl W faEm w0 fowd aw w9 o T T T
ST 8 S o 7 ¥, g T o FE B T e 157
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(a)

JIRI & B TN Fgel W A oF oid i HIT 0 o
& (TEel WU 0= n/2 o deqEd )| T 4.22 1 e
ST YHIT ST T T

ssti BC @2 DA T &RRA 9 IRAmwT § 96 fen
T faulig qen gech o 2181 o ogfew wE w T A 9
BC T DA & Hefd gl & waifsd & &1 o141 o
Iy WfEd e % HRO A TH T R FW €,
URUTHEEY hIE 52 oel 126l a1 el T €1 qSTeti AB
q CD R %A I F, 91 F, &1 3 «ft 9 gfeq qom
e fauda €

F,=F,=1bB

g A W@ Tl 1 THok TROTHEEY Tet i e Tk
o1 I a1 Bl 8| qenty, el wehtor forew it it qet
FAh T &3 oF ST AT, T o1 H 1 AT 1 qRAT0
e HH B TR FRO IE € FF Sergrd s I Tl ok
o T oaea g w9 8 E 21 e 4.22(b) § fRAD
Y 3 Foe 1 5vd femEn T §) T Ue swiE W @
% 3 91 TH IOgH T F| TR W qA S H

(b) TR ©
forT 4.22 (a) TRT ABCD &1 &5 Af¥ g &+ a . a .
C . y . t=F, =sinf0+ F, —sin @
H I3 Agfodeh kvl O H1d1 B (b) U911 HG 2
941 9Ssfl AB 991 CD W %A ol F, @7 F, =l abBsin 0
T MY 2 =IABsin 0 4.27)

158

S-S 9> 0, ST ok Fal o o oeed g off
I T AR et 71 THE I W o S € 91 42 5l q o SOl I e W
&1 THIRTN (4.26) T (4.27) %k S SN i hecll o Gahta ol qe e
&5 o GRYT AT o &9 H e H Gehd 8| fagd o1 aren o g 1g sl i
TH T YHR IRAT w7
m=]A (4.28)
7T & Afew A+ 9 e w5 TS oM o STUR #T & dd o iR i
iR Fiféee @ (ot 4.21 F@W) ifeh m e B o <= 1 %101 0 €, THIRLON (4.26)
q1 (4.27) ! el Teh ik g1 oFd [l S Gehdl
#=m x B (4.29)

7% feoregfam & ¥ % ugw 81 [fd &9 E H feya eyl p w1 SEm
feyga]

?ﬁwﬁwm.z&@w%,aﬁaﬁaasrﬁﬁnﬁmﬁ]%wwnﬁamﬁ
|

THIRTT (4.29) § T 2 o Sem g9 19 & B o iR Tl Fiagmial gl
® d1 et el ¢ foe 81 Sl §1 Se heelt W el Sl e el dl T weEree
1 3R A H@1 ] (T8 G ol m T foRdt o5g W ft @] g €)1 S m
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T ST 3R gashed

T B WA B ¢ O e TRl g ¢ et ¥ i ot Ui B W 9 oo
S Bl ® S greell i arad SHht g1 feufa # o 3@ #1 W A glewmi e
& o TR el Bt © it heetl W whig Ui B W Tk el Sl Seg
Bl & i 39 ol # 9fg % 301 21 39 ot et % Sufefq o R € o gan
Ao HE GIR1T fgd Tl GIhA & oF W WE H WEd F oA

Iz e & TE-I 9 gUN L € @ ot 3ol & fAu e, g (4.29)
o9 off @] el }1 99 I Aok T YRR F fRAT W §

m=NIA (4.30)

IEEAT4.11 10 cm B 1 et sheedt s o-7 92 100 W €, §3.2 A
foe[@ U vaifed & W B (@) heell o ohg W HaRE &3 fehad €72
(b) 39 el w1 gawhig ot o 72

T Fecl SealeR ad | W@ § 9o ot afae e1er St sueh I § Wifed B,
o A 0T e o foIT T €1 Th 2T o1 UhaHH Heehid &9 afast feen § 8
S 39 YR © o o9 § sheell &1 18 gat &5 &1 5w ° 2| gahig &8
e H el 90° % HIv W U T Sl Bl (c) SRR qen ifem feafa & ek
W g ol o G @ 22 (d) 90° R YU FI o U¥E fhech gRI S
HI0iTg w1el fhat 82 sheell 1 Sige i 0.1 kg m? 2l

TA

(a) THIHT (4.16) 9
B o toNI

2R
F&T,N = 100; I= 3.2 A, 981 R= 0.1 m 39T
B_47:><10'7><102><3.2 _4><10‘5><10
a 2x107! -~ 2x107"
=2x10°T
B &1 f&en sferr g% S Fam g wiw et )

(b) THIHIT (4.30) ¥ Fahia SATEO!
m=NIA=NIzr=100x%3.2x3.14 x 102 = 10 A m?
30 o) TR feen sfemn g5 oS o gr o Bt 2

(€ t=|mxB| [EHEH(4.29) 9]

=mB sin 4
ARH H 0= 0, 30 YHR AfHE 9 30 7, = 0, 3 | 0= n/2 (121 90°)
T YR AfaH o Pl o= mB=10x 2=20Nm

(d) =2 = fodfta fam 9
g C(lj—at):m Bsin
Tl gFeell o1 Ve Ul B T FEE & SHER
do _deodd_ do
dt deédt dé

TR YA FH W,
9d wdw = mBsindé

(1 x3.2 = 10 T ST HH T

IT'¥ lnk2ibe
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33T 4.11

331g{0T 4.12

0=090=n/2 T THHA FH T,

@ n/2
ﬂrwdwz mBI sin 6d @
0 0

2
@
!/#:—chosH E/z =mB

" _(2mB)1/2 _£2x20)1/2 N
o= Y - 1071 =20s

SETEAT 4.12

(a) Tordh foep QfdS a0 W i faeQ UREE JHEHR 991 W@ 81 01 56 909 &
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ek el o iaed 1@l B URAeTsht o “fiaR gerehid & 1 7 0.27 T @1 R
R A A GAH Gl 1 2

TH-TR ¥ 4.0 cm & T W@ Y 7, {9, TR a0 A TG B § FF1: 8.0A
TE 5.0 A F fae uwe w @ faen § warfed @ @RI AR A% 10 cm B W
EEicalccaseichIE

YE-91H Y Aol T afEifers 80 cm et § 3R TEH 5 9 © o 9 ude
o 400 T T Rt 1 =@ 1.8 cm B A 389 8.0 A faega umy vated &
W@ ® A uftrferst o et 9% % U gasra & B o i uftewfd st

Teh iR heell forert Tedeh 9ot 10 cm ©, § 20 W € @R Sa 12 A faga
N JeEd 81 T 81 Feol SeaieRd: el g8 € SR gHeh del W e e sifiets
0.80 T o THHHH Faeh1a & 1 G0 ¥ 30° 1 Teh 101 Sl B heeil | @
A ST STl w1 IRET A 82
| T gl feamer Wed M, wd M, & feewor = fg o

R,=10Q, N, =30,

A,=36x10°m” B,=0.25T

R,=140Q, N, =42,

A,=1.8x10°n’, B,=0.50 T (3i Hex o feru f&m faisr wmm ) |
(@) M, T M, &1 gr-gafedia, (b) M, T& M, w1 siced-gafedisii 1 Sdw
A it
Tk TS | 6.5 G (1 G = 10*T) 1 THhEHAH Taehi4 &5 S @ 71 1 39
eh1 & H Teh 39 4.8x10° ms™ o o1 § &5 o leed 9ISl T4 €1 e
HITST foh T9 Serae 1 991 JAhR i N7 JAhR hefl i 531 A it

(e=1.6x10""C, m,=9.1x10"" kg
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4.12

4.13

4.14

4.15

4.16

4.17

Y99 4.11 ¥, JUTHR FHe H Toiaed i TRGRA ST U HifSITl = I8 W
TR o A R R T 82 sanen wifsu)

(@ 30 X aTel TH FAHR et gt B 8.0 cm & 3R fed 6.0 A ferga
YR Felfed el Wl €, 1.0 T & ThEHM &l Fehid & o Seaierd: aeh!
21 &1 Y@ el o @ifirets ¥ 60° 1 HI01 S &1 Feel Sl THH ° s
o fore < gfdemeet e S =nfew. 39eh afrr gfiehfera wifs)

(b) =f (@) § sl T IEER Geeh B w@ duhe B At AE B
T Freat | faeenfyd o fean sme (9w |+t foeron safEfia ©)
FT SATIRT ST RGN & STam?

ITfafem 31eTHd

T THehEeh IR heferdl X 3R Y fsent st %#59r: 16 cm & 10 cm €,
IWR-gfeor T H THE SeafeR o | srafted &) geelt X # 20 W ¥ I zud
16 A forga w1 varfed e W, et Y H 25 W € 3K 3Ed 18 A fag um
yalfed 81 @ 21 U= &1 K q@ Hieh el Tk Yeish 2@l ¢ o X o €1 yare
e © Safeh Y W Sfeoned §1 et o ohg W, S Wellfed g Hme &
FHRUT I Pl gaAhF & H1 IR0 TS fKon Ja Hifew)
10 cm T 3R 10 > m? ST{9eY %1 o Th &9 § 100G (1 G = 10°* T) =1
THEHM AT &5 =iey| f5| ar o uftriernt 1 Fefon s @ suw sifean
15 A Toega o wafed &1 "ehdt 2 3R shig W aAferhad 1000 W uid et aoe
ST Tk 21 39 SR ok fo afferset o fmfor 61 foreror gemeu) =@ A ofiferg
o e die-gasia &l 2
I &RETEY, N % 3R R T arefl IR greelt o foq, s6eh 318l W, %% 9 x
T R feo ferdt fog W et &7 o fore fre oo 2
U IR?N
2(x2+R2
(@) T FHI, SHY Feoll o Sx W Faohid &5 o ferg garfea qRomm 8 e
foan =T wema 21
(b) SR 1 R, W 3 i WA N, dTelt {1 JaehR Feferl Th-gm ¥ R 30
T TH-TR & TR, &7 e T @it T 1 I F e faee o @
feon & yanfed e W@ R swisy fom seferal o e1a o o HeAfsg W e,
Tk 9gd Sl T ok fory St o R 9 1 €, ThEdH © 3R 58 &5 1 e
oA = 2

B =

NI
B=o072%

[98d Bl ¥ &3 W THUAH Gashid &3 39 &l o (¢ TR T HHR
It e gedgices Fefardl o A9 | S St 1]

Teh 2RI o (TCAE Yoh1d) Hie i 37 5591 25 cm 3R =1 551 26 cm
21 39 TR fomel R % 3500 W @MU MY € A% qr ¥ erfed foe@ ¥ 11 A
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4.18

4.19

4.20

4.21

4.22

4.23

TfAAM STE SR e

Bl 1 Jaehld &3 T HE F1 BT (i) SRS oF a6 (ii) 2RSS oF i H (iii) 2RES

ar fordt &€ @ e )

frefafea ge=i o s e :

(a) Tt geriss & weh Uon gehia & Tt feman T © foreert wfmmor @t
fag W aerar €, R fxen fifvea # (qd @ ufv=m) | 39 g ¥ U i
0T FORT 1 2 SR sHfaaferd T W Y § STeR o § el @dl 21 3
0 o GRIWe o o 9R H o1 HE Tehd Bl

(b) TH ERT F1, T TH Ve SETH ol & | a9 il © ot
i we T S T fog 9 e fig W 9eed W ©, T Sifeel 9 W weld
TU 5ok el 371 ST 81 A% 98 UM o fop geentg &9 0 gqent fondlt off g
FHU Y HIE G Tl el dl 1 gHeht iy =, URfR =1el oF SR giit?

(c) uf¥ed @ ud w1 R werdl g Teh ol Teh UH YIS § Ja9 hidl ©
e ST o <feror fen w1 IR THEHM T agd & 21 = fen wasy frad
THEAH ahid & Tnfud fhan S aifer seraei= i ST Wa W@ 9 9
foafaa g @ Akt <1 Foh|

St heie | Iafsd 3R 2.0 kV o fawaia ™ @i T soee[, 0.15 T o

THGHM Fhd &5 § Y9 HLA1 81 TS R THA U A BT A Fehid

&3 () WRIMH a7 o wead € (b) YR o st fGen @ 30° &1 107 & 2l

T914.16 | aftd Teueicest SHefei &1 ST wich fhdl e § 0.75 T &1

THGA G & wfa R 81 s & H i when feerden & gt

& IHARTSS 3187 o olead ol Sl 81 (Teh & YehR ok ) STAf¥Td ol 115 KV

fawaiR R @fd T Ghivl fohor ot 39 & § S hefoal o oter qen frerdega

& 1 e X9 o SHfEY Fav w21 I 78 R0 4 9.0 x 10° V™,

feordgd &7 o sifaafud @a T @ 98 1AM ot f fofo g9 & ®F @ %

&1 e T Y o 98 ST THAS Sl Tl B

T Gieht, ifaet =T B8 fSUsh! e 0.45 m T $o7HH 60 g § 38 ol ™

I I SealR R W ookl g #1 A 9 B 3¢ H 5.0 A fagd um yerfed @

R

(a) =eTh F @aad fohadl Gahid &5 Tl S foR I’ o o9 ¥ 81 Sl

(b) TR & *i Ko erred Wd gu Ak faga o it faon Sehfaa e S
ST d 9§ el aa fohaT B2 (AR o FeAWH i U HifSw)
g=9.8ms”

T TerEIford S8 shi Sl W gEeh! =Ier Hiet o Sigd sel drki H 300 A o ¥R (37eq

el o forw) wenfed €Rit 21 Rl o <fer O Wehieh wia W feheT ot ol € afg s et

T 70 cm TS S T 1.5 om Bl T8 Sl SR 9 ¢ A1 Hash 5t

1.5 T 1 U THTTH Faa1a &5, 10.0 cm B o SR &5 o fagmm 21

T e @187 o GHiR o @ Uiy 1 R R T 9 fEd 7.0 A TR o

Jefed &1 W 2 79 &7 H TRt ST H IR0 T AR Tl €1 AR W o el

el 1 qreE SR faen wn €, Ak

(a) R 1% I Hred @,

(b) AR N-S fIom & g W -3 9w fgon # 3 fan =i,

() N-S feen # @ g & R &l 218 ¥ 6.0 cm 19 3aR & Sy
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4.24 “FTHS 2T § 3000 G H1 TH THHHH GIh1F & A T | Th SATAHR

4.25

4.26

4.27

4.28

oq fgsh! 9ed 10 cm T 5 cm 3R 59 12 A o1 gaifed &1 @ 2 39 &9
o @ 21 o 4.28 H fe@rd 7 o9 i fafu= feufei o 58 W o aren seg
st 22 2 feafa o @@ w0 @2 ol waem aret feorfa - 22

« TB
of of

a4 o

>

Cy
Cy

(a) # (b) ©

z VA z

°l o d

30°

() X (e) X i
o3 4.28

T FEER Fea! fEd 20 W E 3R fwet B 10 em ®, THEHH a9t
& H Tt & TSrEeRt uREm 0.10 T © 3R S greeil o qel o oeed g1 a1 sheait
H 5.0 A faga um verfea & @ &,
(a) el W o oIl el ST AU 1 B2
(b) Seell W e el el IROTH se o &2
() THIA &5 % HRU el oh Yoh TR W o drell el e w o
1 8?2
(Fecht 10°m? ST &7 o1et dfdl o aR @ o 8, 3R el o Gt st
e 10%° m® f&an @ 7)
ek ufTferRT St 60 cm @islt €, frEent 55 4.0 em ® iR fsew 300
el 3 W A T F1 T i’ TH 2.0 cm T, 2.5 g FAHM HT AR THR
(%% o Tre) @187 ok eiad Tl €| R el qiATiershT 1 318t <l afas qet o
21 IR 1 Ui o THI S aTel HASieh! g Uk arel 9l | el w @
St 399 6.0 A TR o s <t @1 fhg M 1 faga aw (ufkesa #) sfaa
feem & @) =9 gfAfearst o % ® yarfed g W dR &1 9R ST gehtit?
g=9.8ms>
fepell Treaieiet 1 sheett ®1 FfRid 12 Q71 4 mA 1 e[ ur yenfed gH ™
g quitehel faeid g9 21 @119 39 Tea et &1 0 ¥ 18 V IUd ol aieeHiel |
Y FUART H3T?
fepell TreaAeR 1 heett &1 9flid 15 Q71 4 mA T e[ o yanfed eH ™
T quitehel faeid geidr 21 31 59 fedAIHel &l 0 9 6 A T drel THiet | g
TUARA B2
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