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oI Toa & ST 19T ST IR QU Al § Sad & THg § < 1 g
uftafia e St 21 39k fee swewas o v = vl S7gAIR F1 9 ed €1 T A
S 1 FAESH 36 FhR fFa ST € & 9@ oMeE D, o BR W TEad 8 @ 39
g D, f1=1 fava W #ir € qen o 3 fok T o 39§ €N o il
FHU TY & H THT H 7 e fIgd & T Bl X IR 0 T € ¥ g § W
S H w1 T el W gV R ghg Bt € (T VIS ok S &9 TS
o SH GHA w1 dieedl §1) FHHT (4.5) ¥ T8 W €

o =il o vl 1 B o & aR, fas Settet | gfg eH
o Rl gfg el STl &1 31 €I o sl aRaR SH 6
T @ B W § 59 q fF o o S % aer

o o fou eavass St o e Y oid| 9 THY
fiFe & gk 9 g fasfi dee ft R g freE
Y Al fhe S &1 T (4.5) 9, 86 U B B —

gBR
T @9

el R 9e" %1 B @ e 7 <1 %1 e ok
TR 2
37 AT T TIfaST Soll

1, ¢’B°R?

2 2m ( )

HrEeAle &1 JaTe 39 92 W Ui ¢ T fee
3T o Teh GRGHHYT o1 THY 3TEH 1 =TcT 7T hall i

e W R T 21 wEeele w1 Swm TEH @ia
Seligad O G AMYH TR THIRI hHieh RomH AT
sifafsranati o1 e1emad w o fau A Sl 21 gEeh
S e s S S e T e g
3R =&t qek Toh ¢ yerel o1 Gyaittd e | off fman S
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W et

21 3T ST eafre werel i S @ § R s 21 39 edufre yepef
FI eTedrel § AW o e dun SuAR H R s R

SETETUT 4.4 TEFALH 1 et g 10 MHz 81 92l i @i % o fag
TG GahiE & %1 g R g =) afk <9 1 5591 60 cm ® A o
BRI 3 WM Y9 &l TS el MeV H URehfad Sifs)

(e=1.60 x 107'° C, m, = 1.67 x 10" kg, 1 MeV = 1.6 x 107'% J).

A e g W2 o Agarelizi o SR gt =1y

TR (4.5) A1 [4.6 (a)] 1 STAN HE W gH I &l 2

B =2nmv/q =6.3x1.67%x 102" x 10" / (1.6 X 109 =0.66 T

e @1 2Afad an

v= rx2nv=0.6mXx6.3x10"=3.78 x 10" m/s.
E=%mv?=1.67x102" x 14.3 x 10" / (2x 1.6 x 10'%) =7 MeV

31T 4.4

ORd &k

T o - ST STTH o &5 § Y9l i ol Sul <97 B1 ST, HeHATE 18T shi SRai¥il o shRol
T 1953 H SHicthrdl o Gel AIf9ehid et T 3 37" Wrgeraiigia Tifua < foen o s8eh 9=
A s € 9Ra o fafae deoml; SH-er Gifteh oEdE §EH (TIFR), §98; ofeig giem
forraforaner, sTeiie; 99 SIS, Shierhldl qfl Tie favafaenerd, aeea | ikt -aIeed YR &
HE @R Tfud = U

3 o 3u H @ T 9 T W o LA gU— 5.5 MV et Heie 1o 9] S1qee &g
(BARC), §e (1963); 2 MV Zfifel H9iH YReta Freifitnt e, sHq; 400 KV el 49 sFrE
feg forvaforaner, aRIvER qen girelt favafaeme, afearen| sTafent oF IR favafaemea g ueM fohu
T 66 cm AEFARA 1 o9 fovafaeamed, JEre | wfud fhan T T @Y soeed okd I
forafommera, qui o off Tenfyq fw=m =

YR qAT 3T o IR W Teh Y@ AU IR Soll Hgaretie g (VECC), Shicrehral §RT gord:
AR G 1 ST Hich UREd! ol wrgaatier ffd wteh foran Tm; e TR S5 o
(BARC) G < 2 MV 28 a1 € W% e faefaa ud fafda feran qen e difqer srgom e
W14 MV 220 Ueele o Tqifua feran mmam

9ok YETd Ity € fovafaane™ sTRM 3T (UGC), =it fieett = S favafamner gfawn & &9
Y fRfeavafaered e %% (UAC), T ool # T 15 MV 324 Ueeigiq; ifdehl HeM, Jonvet
H TF 3 MV S0 Yeeiei; S0, Faw0 9 STSHM 1 TWH] @i FReer, SeUars qe g e
AT STTHEM o, Herdehd § & 1.7 MV 2082 it u| TIFR 92 [UAC 31 €1 319t gfaed,
affereeles LINAC Higgel TSkt STAN STl shi Soef Sofiell qeh @fid e | fehan <1 €, o @1
M 5@ @ 2

T O] o AT TCHTY] Shotl T 3 off SiEd © geiee ek foehied fRT &1 T T St
JreifirR g, S8R § T 2 GeV fiwie fafwo wiq ffifa fean 1 @1 21

T Feit faqmT o § foshey o &9 ° wifed Icaed aen fogea usted o e o fole o’
weTferd Hes W TR T Tl R
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T a3 ek

4.5 faE[@ 9T E9d &% HRUT @@ a7,
srar-ree. frEm

S Seenra &5 g o € 9 weft faga umet (stemEn wfaeier smaw) qen woi o
I GaRTg ST o RO S gU €1 TRl o1 &N fagd ¥R qen Sueh
SR 3 Jahid &F o o9 HaY oF aR § 1 U1l I8 HaY awE
e fram g wiw g 21 o 4.9 § ww it e e =rers XY
Tifen e @, o fogd o 1 yenfed € @ ) =t % sifdastey srede
dl W fo=R FHIST 79 e g5 39 3199d g1 369 r 30 R feod foreht
g P W gaeh 14 &5 dB 1 4 feifid e 21w ofifee foreemam wiew
r d A1 <t @101 Sal B A9 IE-Tee o o STER YRt e
dB 1 IRHAM foR[a 9 I, S6E a@d | dlIeF STIhAant qen 4 roh
o1l o Sk HIII! B1 9 & w1 et d1qenr & dell o e g e
qfer dehd ugfa o

dB o Idlxr
r3 oa 4.9 sr-arel fam =1 fasst
4 IdIxr W|Ww—mldl,r§&$
=4—;r—3 [4.11(a)]  feora fag W & dB S L 2l

T&T 11,/ 4n STHAANTR i &1 SR THIHI0T qel o] Bl © Stefeh
e fefa e 2
T & 1 uRemo

Uy, Idlsin @
dB|=fo——>—~
|dB|= -3 [4.11(b)]

el T WS- o U [ dx | = dlrsin® 1 ST & B et e
o foTq e [4.11(a)] Tot T €1 SRR femais % 1 Fenef O -

Z_O =107 Tm/A [4.11(c)]

T
My, 1 Gt kT (A1 Fafq) &1 gawvfierar faad wed 2
e &5 o aE-Ted Frem iR feeragfast & st e § g9 garand
£ A1 $o SEHHa| 398 | $9 T TR §-

@) T efmeh €, wfn <A € W d e fog @ w0 o o W
SHHEI eid &1 S € &l TR ererR fagia @ e € (39 ey o T
e ST &6 @i I dl ¥ Jaia &7 ash © S o oo gia, foea emaw
e Sga &9 e 2]

* dlxr el fewn <o sea 9= Frem g off o Bt 21 AL denr % aal @ 2fEul e
HIST o o9 ved wiker § g |iKe 1 3R T #) @ B Al i amed @ d gRom
AUHT X Fehd HM AR I8 T T A GROMA O ) KT AR B
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33160l 4.5

(ii) Teererga & e Wid, S oEd STaw, gRI S Bidl & Sdieh Geieh 17 & Th
e Hia S, 1Al gR S gl @

(i) Teererea &5 Gia =1 &5 o fag 9 foei ol foemas wfew & erfaw & @
aar%%ﬁaraﬂa &1 foreenT et raen foR@ ¥R 1a@a 1AL =HT o qal o oo
Bl 2

(iv) SE-Trae forem & whior W feiar € S feer dega & o 7 g fe 4.9 °, T
dl (391 7o Y@ ® forelt off fog W goshia &9 g €1 3 fawn & eefew
6=0, sin 6= 0 q¥1 THIHWT [4.11(a)], |dBI =0
o fepee &1 fagaeiierar, gaa fepee o1 gaesiiera aen et | Jerrt o

A Y TF Yk G B

1o 1 . 1 1
80”0_(4”80)(47:) _(9x109)(10 )=Gxio7 ~ &
39 G o fowg ® g0 foe@ gasia o & o1 8 H ==l % e fafd
H weRTeT T A TG 7, R e, T § ffead 81 e, qem p, ® § fRE ot
H o1 =9 T R T 1 HH i [ 8 S 81 SIAseT # i, 1 U A
aftEmr 4 x 107 2

SATEUT 4.5 13 A O 3699 Al = Axi S99 Tk 359 91T [= 10A Yaifed

B W@ ?, o fag W ferd ® (o1 4.10), y-3181 W 0.5 m S0 R feera fopeft foig w
THoh RO FahIA &5 HT F1 HH B Ax= 1 cm

y

2

I

0.5 m
\ —> » X
_»qu_
e 4.10
Fa
Idl sin 6
|dnl=% S [ (41151

dl=Ax=10%m, =104, r=05m=y, ﬂ0/4n=10*7TTm

6=90° ;sin =1

107 x10x10% _ '
25x107

T k1T & w1 Ko +2 Ken ¥ {1 5@k wwor 7w @
dlxr:Axixyj=yAX(ixi):yAxli
el B9 U] WY [UAEA o FTaREd =i O 1 TS U ©
ixj=k; jxk=1i; kxi=j
e AT 39 &5 1 IREA o 7

dB| =
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T a3 ek

3Tl STAM H TH JARR T oF HhRU Gkl & URehfold &l oh fag
ElRiEicrlEeticaictpinicaal

4.6 To=Iq gaNTamE! JrRi Ul o o W Hachid &8

TG 9T H g fagd YReETE! JRER Ut o R SHeh 31el o ST gash i &
1 YA | 59 Jedhd | fU=el 19 ¥ afvfa oTered faga um s (1d1)
o e i GATSA a1 ST 89 98 Hid € foh yenfed femgd om oraftedt @ qen
ol g feepem (Frafa) o feman mn 21

o 4.11 o IR U1 § Tl fagm om [ yerfed g gy
T T B W9 R qet fog W x y d W feera gwitan e € qen Y
uTeT T eI R®1 x-37e B o9 w1 o1l €1 B s el o feig
P W kg &5 URehford &3 €, 9 ofifSe f&g P ret o g
T x Tl W feem R

91 o =R 3TeEd dl R foer @i, 38 o 4.11 °

dl

TR T B1 Al F HRO GEH & F G aE-Eee e
[EHTT 4.11(a)] o STER

dl
Ildl
dB:&ﬁ (4.12)

ar r 7

2_,2, p2 - - N
16 12 = X% + R®| W&, R R A ST, T ST gy 411 B R foed uRremEl garehr amet

¥ ety fog o fawer @iy & deaq el SSR & faU, & s w gewig e =9 fow © T s
fo4.11 ® o1 dl y-z o0 § ® Sefer foeenmas afee r 3699 dl & 001 S99 &5 dB o @e & elaed

dl ¥ @19 f6g Pk x-y e | 21 31a: |dIx r | =r dl, 39 9K hTeIRd THeh 3Tl shi <Al T 2
_ My Idl
dB = 4n (xz +R2) (4.13)

dB T fen fort 4.11 % <l 7€ 81 7@ 19N r 5N o T o SAeod 81 THRT
TS x- S96 dB T x- 3181 & Tded 31odd dB, €1 5 x- 318 & waed steea
1 HATSd i € o o FREd e S € qen e g uRens 9 gl €SSl o
faw, fot 4.11 ¥ 2T STFER AL s FHRO 7999 dB, 396 eaa: fawlia di s@ga
o YT IR G FRAGA 8 ST €1 39 Yo Shat x-SToe € A aran €1 x-faem
o ST 2 ANEH WA % SN dB, = dB cos ! FHHIAG FHieh I foar S
T T

fog4.11 & foq

R

cos @ = W (4.14)

GefieRTol (4.13) 31 (4.14),

_ HpIdl R
An (x*+R’

dB,

)3/2
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T sifqet

T 99 W dl 3FFal 1 Gher, 2nR, U Bl ¢ S 919 i IR 81 39 YER
Hol R? :

W‘ (4.15)
SR Ifomg i T fave fefd & w9 F 79 Ut o ohg W a8 W

F THd &1 TH TSR T& x = 0, 91 T U B T,

B=Bi-=

9R (4.16)

IR dR S HROT Fahia & @Id o Jaehr oo ot © fore o 4,12
<9I T B | g & i 9 (Th o) 3fr g ST e N B €1 e
foam = o o R,

AR AR & FRT 3R 3797 37U 819 1 g4l 1 39 FHR HSY o Sferar fFea
YRT T 397 HT AR Gohd F, 79 3G &1 F el gIT ST g1 &7 &1 [ow
T 2

=&

Terr 4.12 fdt foRqaare! amT 1 gaia &9 e &t foaua axg ¥ afvfa 3faor g
IS T R ST ekt & w1 fen fuifa et @1 wwr % ot wivd i 3w yd
qen fA=ret ared 1 SfROT gd AT ST FehaT 2

ISTET0T 4.6 T 4.13 § ST 1@ forddt de ar g 12 A for o verfeq
B W@ 8, 1 2.0 cm B o 37efamerR =1 § HigT T 1 39 =9 % %y W gahid

ﬂv

(@ (b)
fo74.13

(a) S Gel o HRU Gahig & fepa 872

(b) ToFg w9 srefam g1 B 1 &1 91 AR IR 9191 6 ANEH | e ® SR
g w9 § 3 T TR & g9H 2

(c) N 3Tk IW H FIE INATT BN AR G- 1 IH B o oiefad | 98l i
o | fo 4.13 (b) ¥ <RIMT AR St fon # mig <)

33IglUT 4.6
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T a3 ek

'A

(a) HiY Gel o Yook 3o o felq Al den r |l 1 87 dIX r = 01 9 YK
Y @S |B| %l %3 I T8l adl

(b) STefgamenr =g o Gft el o foy, di x r 9ot Tk T o GHl & (FF &
T o i Sl S g) | 3@ YR o Gl AEE ufmmr § gt 8 S 2
37d: erefaRRR =1 o forg B &6 fRen <feror gw fram grr o et @1 g5ent
IRATOT AR I o feTq B w1 ST 81l 21 36 YR B &1 A 1.9 x 10* T
2 qen faen e o qal % sAfeided SHeh it Sd gy @

(c) B Uil df =@t & S (b) # & W fEen faudia 21

IETEIUT 4.7 10 cm B HT 100 FEHT U T HA it ot T Freet W fa=r
Fifse fed 1 A foa o/ afed &1 @ 21 el o ohg W gaehg &3l 1 qiemr

1 87

TA I Feell HUHT AU TE € o1d: €H Yeh AR 3197 &1 5591 R= 10 cm

= 0.1 m "M Fhd &1 U &1 & N= 100 €, 37d: Gahta &5 o1 gRemo

B HN_47x107 x10° x1
2R 2x10™

—927x10* T=6.28x10" T.

4.7 UfER ot uiueita fam

aR-TEd g i sifieaed 6 F1 T 39 dehfodsh do &gl U™ o 2

R & uftuefia g | fadt got g et i d@m &, ® faur e
ST &1 39 53 9 T ¢ yenfed gt ©1 g9 98 foeR e ® fop i @
Igd U 37 @ STl 9 faerRt o #1 T € T @ sedd dl W R
FHIC| TH 36 3o T Gae1d &7 oh TRIEE 52k B, &1 717 o a2l 39
e dl 1 Semg | TN H| [ ST B dI=B-d l]| 39 YRR % G
UM% Tsh E o W1 Gaifsa fRT S ©1 B9 wie R foeR s € it
SH-SY STl H1 oS TSl @ Sl GEAl 9gdl @1 qd Sl AN Th
FHREA &1 STl 81 UAER & e 98 wed © 6 9% gHeher e 9
Tafed B9 ol Fa fagd ¥r w1, T e €, eid

$Bedl = p 1 [4.17(a)]

Tl 153 W R aTedl oot T o €1 56 THisher i I &1 HHRa@n C o Sl
o o S forn T B SWe dew o fen wftwnfaa € S s e fem 9w
Bt &1 e1o I1¢ 71 w1 el i 9 e § wifge fg fxen w9 wAe §B-dl
H i Y get 71 7 TS kY fen =9 fen 1 w6 e fog omn i enee

AT T R

gd W STYART o faIw TRl [4.17 (a)] T HET e Wellhd &9 T4
fig 21 21 79 I8 AT TR, 39 YR o gkl | U9 e (59 tfiwer e wed

g1) 1 I T9G € W 39 YR 1 ¢ foh UM o Wedksh fag WA
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311g U (1775 -1836) 3113
T R weh Wi i o,
nforas Td wWEAd o iR
forgamifrent form <Rt SemfTen W&l
TR T o fadr o 59 12
a9 #T og | =3 o H Werd
TITAe Y o offl YR 7 s
FI @IS 1 Hewd que SR ¥R
foggd wd gawc o Sy @eH &
fore g &t U el @ R
Il 3 @S 1 uReifa 1827 ¥,
Mathematical theory of
Electrodynamic Phenomena
Deduced Solely from
Experiments Hs% Y& g
YHRH % &Y H g2l IR URehedH
%1 for 9l gawa YA, FaeE!
forga emiet o R e €1 TR
wWE ¥ ogd oy 3R qeiehe 9|
T 9R 9 THIE A= 1 TEHs
&1 =0T off 5@ T 9 61 T Y
Y H gHIfE W AR g 7 R
IThT e o TR TR I8 Ty o
Iehifold € — Tandem felix (3
" ge) |

(i) B 791 o TqIREE € qen YRR fadie B €, 1o
(ii) B U191 o 3Tfeieed &, 31efen
(iii) B T 2 S 21

E HH AT LI o we (9r) @ fees fou B
TRREE 1 7 it we ¥ qites fogd 9w 121 a9 wEiew
(4.17) %1 39 YhR ek HT Gohd ©

BL=u,l, [4.17(b)]

o el frepm o 39 R w1 wEinlG 8 S@ R o 4.15
¥ g foe@ uRERE oFd R o fau ®, 99 R @ fem e
TeH & H1 Th WA Jodishd i Arg A1 € S i Sl
TR & S o ew e faga & i iR e @ sA e
T 21 38 e U T I 4.9 ° 9w WA R U i @
@1 1 99 Uk I § a1 Gahid & g9 i Uiy o weiaE
21 T [4.17 (b)] & o9 9 % fow 5@ fem @ W AJe
B.2nr 81 BH 98 U & fF dR % X r 0 W gahE &=
TIRET © q1 39 39 YhR e (Rl ST Gehdl B

BXx2nr = u,l,

B=u, 1/ (2rrn) (4.18)
m@mmmémém%ﬁﬁw@
@ &9 78 ofdfifed © o6 r 5 o 99 o wois fog W (AR

I 787 o SRV TEd gU) & K URATT THA T W
Il H e & | s R qafdfd € S e W
i Fréerel W s T Tk & Shaet w € e -
W et 31 vt el ot wHiEf g © wHened o gl W
& W 2l
() =@ 99 & fpedl ff fag ® & w1 fKen soeh weRea 2
ST 21 37 Tost 4.1 (c) W e SIS, wie 9ol g9 Hehsd
H orafterd geon 21 A a9 g9 st & W sed
2, ¥ U WA 21 g% fendwa & Y@l 9 fae R
feerdga & @t o el | IRY qe SR el W
AT Bt E1 W faea uRErE) et % gahig & o
U =ioi SAEE YA o1 Ygifder TTCEIHTT HTl B
T 31 o9 < A0 U 91d 98 © T wefy 9r e a
SAeTE 1 €, A YR T W 3T RO Fah g & o
& B TE el qR o STt U A W feeRfed g
21 TE &5 fagd o/ % SR © ae ford | g
(3Td wag o) ¥ T o Schad! 2
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A Tewr R e

(iv) 9 AR o HR I gahd & F1 K0 *i Fuia w6 &1 & e fem

21 5@ o 1 < e Frems wed €1 98 3 TR ©

AR 1 379 J1T 8197 T 39 JhR YHIST [ STTqehT 77 go7 S7[aT g &R 7 f3om
FT 3R Gehd B3| a9 AP el o G Ht (90 FahiT &7 Ht 9w G @i

Ut &1 aRuelt fram ari-aed frm 9 f 7@ 21 <A 8 frem fomd am
qN GIRTT & H Fei A wd € d1 <A & el fagd O & gEe fifae
RO 1 e I &1 S Hae YRR & FEm qen ae-wed e & | © S
e Gele MY T qen sherd Fram & die | €1 UfeR 1 e qen ey w1 frem
T & ufiEn steen aiyss R et difss i (et sreen fagg &) &1 Ga
forell a1 oliferen Tfer S or=: & o Sufeerd Giq (T o steren emaw) & o
et e hid 21 T8l oA < A 9 98 off § TR U 1 uftueiiy frem s
I Tl foe amiel W A € ® S wHE & Wi uietdd T8t gl fretetad
3} B uReag fagd omn &1 1ef aHe | gerdr wam|

ISTET0T 4.8 T3 4.15 F T el TNl I S9eY w1 1 (Feeht B a ®)
forga ueTel qr o wereh fagd o [venfed 1 W@ g, <iten v @) €l forg
YN TH SR HE W THEAN &9 § foaqiid 21 &5 r< ad™ir> a ¥ gaw 85
qRehferd wifT

o415

FA (a) T > a W fI=R Fifw) {59 amer W 2 ifehd @ 97 STy &1 o 9y
ohsl 99 o &Y § TRTER 91 §1 39 99 o fog

L=2nr

I, =11 g 9iteg foaga umr=1

g ufom forelt €Y @d dr & fore guRfed =we 2

B@2rn) = pl

y79 4
B= 27"” [4.19(a)]

1
B o —
. (r>a

(b) T30 r< a R foeR i) sgeh fog tfer e o8 o0 2 fom w1 @ifra 21

* U oA - geTe (gerek) e € TSR 3 g 9 wed €1 3 9w e
faga o) Uel % el W Yahig & B %1 K90 3@ € a1 guy €Y fagd uReEE =
X % fau B &1 fxen 21 5 Frewi & ofd qen offeral #1 fu=r sfer 21
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3aleul 4.8

39 99 o faU g9 &1 R r o W,

L =2nr
79 el Ufag foEd o I 1 A [ 78T @ g T8 36 5 9 % 2| i e uw
&1 ool TweaH ®, TRas foaea um o 39 %1 3

_frr?) 1
(22
2
W%Wﬁ?@ﬂﬁﬂt&%rhﬂo%

I
B:(z’:;2jr [4.19(b)]

Boer (r<a

>
»

e 4.16
97 (4.16) § B & 9fRAMT 91 9R o % 9 4 r o s W <9040 T 2| AR
&30 1 TE9N STUH-3T0H TR uIel (1 1ere 2) o TeREE © e T 6l g
H vgel 9ol fohw <1 <ok <fror g frem 9 i 1 T 21 59 Seeon | snevas
wafHfd foeam € el se W AR 1 e e @ e e S w2

E] oI 37 A 91d I% ¢ R Sefe MR & uftue frem o) fedt o o
T AN fRAT ST Hehdl § WY € B TR0 H Geh1d &5 h oAl Hd € SEH
T ST 3REXT o TN, TR 4.6 | 90iH forT 10 grehi I1eT o eheoT H, 38 WX
S B = I/ 2R [FH0 (4.16)] 1, Sifeh 091 3 S5 W gah &5 o fau 2, urw
w1 o fore oy = foran S wehan denfy Wt wgq d wftfefaat € f s gufafa e
% o1 39 o 1 gaurgdes o] fRaT ST Hehdl ®1 STl SN H B9 THR SUANT |
H=d: ITART B aTel 3Td START ekt i — gRArforenT T8 2Rise g1 301 ekt
&l ! IRehfad e § &0
4.8 URATTeRT qAT SRS
UfAferR qen SRigE UW < SUSIO € S geehid &5 S id ¢ fsie o
YT GaAHTT &5 I HH oh ToIT T Al 1 G ®9 T ST Rl el 2

yftiferet qen 2ize 1 | B 59 S=u wHfhfd w1 ud fufd 2en ) faerd) § foee
Ui -fram ot | o fRen ST g @1
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4.8.1 ufrferenT

T TEl Wb el UiATereRT ok foma o == shid) oel g § eHR qead 9 2
fop ftTfere o1 oS SEeh! B 1 qor o St €1 Uit § U o ar
Tftet o SR W ferqer eran @ fSraw geish B 319 ke o T o W1 Il T
BI1 81 36 YRR W %1 Teh FTehT 9T HH1 S Hehal 1 ferelt uftrfersht o6 weft w

o HRUT ST el FeIhid & Yok Y oh gehid &l w1 WY AN B 2l
uffereRt W @i & forw gaferd ari 1 SuAnT R Sar @ difer Y Tk g o

@ (b)

o 4.17 () wfenifas o fordt w59 wgeedr &1 gfte @ ez ©i=n suian w0 2, & SR et &)
el STl SRR AT <9I T {1 e ¥ Sfen, R v ge-ug fed W o i Juswig 8 T

TR 1 Frfaa #= <@ €1 (b) et afifa afefers &1 geshia &)

o1 4.17 o foreht wfifirq afferent =1 gaenta & gwiian T @1 fo31 4.17 (a)
o g 59 URATAhT o U @ whi fawaniid ien fe@m 21 fo4.17 (b) § gmeR
Y § I8 T § T 1 U-uE o 6 o ot gaenta & T g o ) e 4.17
(b) & B9 7Te <@d & foh o190 o HeA fag P W Geehid &5 THEHM, Faol qul
ufifereRt o 318l o SIS B1 ARl 9T % Hed fog Q W gahta & geel © I |y
& I8 URAIeTehT o 2787 o ST € AT SHRT cised el Acaed IS T2h o
&l {1 SE-S8 TRt %1 A ¥ gig el © 9 dal Seih R HTg o uee SiEt
fe@r < ot 21 o1 4.18 § =g eyresiioha feror Frwfia fefan wn 1 wftferent o6
TER FehT 8 I B ol &1 URATerRT o il &R fag W geena e o1l ok

TR B 2
dI
= 5 i N
> ¥ i
| - a ------- + ---------- b

: P ] ((%
A\ /,

N T T X I I I I I I I T I T X I X XX T

o 4.18 srafyes @l afATfat &1 Jaia &1 gk & & [Hyia &6 o fag
TH TH IR UHR-T a, b, ¢, d R faaR 3 T
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W et

&1 399 Hfrrer-ufieedta frm g IRise

(b)
o7 4.19 (a) 2Rl 9 for@ ¥ 1

Yellfed ld gU (b) SRISS i STE H1e & T ¥ a frhadt fog ¥ &S o a9 % iR S o

fepell IR R UfEeR-19T abed W foeR W) St ff S aeh o s g
€ cd o IR & YT B STTE Gl be 91 ad & S Gawhia &5 1 T2k I
21 39 TR A Al T G &9 W FIE AMEH TE | TE AT ab % STfEE
<ehid &5 B, 39 WK, UHeR-Ie w1 Y weE L= h |

M ST 9fq Tohish e B i W@ n ¥, q6 Y i el W@ nh el 36
TR UEs foga o =1 (n h), 77 | 9fAferrt ¥ vanfed foga om 81 ufrer
o qRefta oM o SER [EHie 4.17 (b) |

BL= pI, Bh=ul(nh

B=pu,nlI (4.20)

&5 1 faem <faor e g 9 o 2t 21 aRAfershT 61 | S9N THEHH
TEHT &5 W A oh foq fohan <iran 21 oFTet steAr | eW Fe e foh afferent
¥ iR 7 e wie W@aR faener gt &9 SO wE §9d 2

4.8.2 INTS

IE Teh IR TEl Seall el & 758 R freht ar) & sreafers
YrH-U1 Gt oS S &1 39 Tk UH} ufiferent o w9 § off <@
S Hehal B ol &g % o fou gaeer |ig fen w21 e faw
4.19 (a) & T 70 21 THE [ oA e yenfed B W 21 'H qE
37 o 2Riee & iR ot feozem o (g P) qen 2Rise & oy
(g Q) W Faat & 7= 71 el el 2Rfee fomen T e
faue g ®, o forg 2RiEs o ik geshia & B fad e 2l

9 4.19 (b) W 2RIES 1 T H1e S T 81 FRrehR-Tr9i
o foru zferor gxd oM o STUR 2Rise & iR gashia &= &1 fxen
Tfeomerd 21 wfed W i W 1, 2, 3 ifehd 8, 39 i WfreR-amw
€| qufufd o @R Fohia &F 3 T ¥ Y o weREg g
=1feT den Y& el o ferw seht uftmmor faa & =nfew) arer 2 qen
3 71 I gRI R T JAHR & INES HI HEd €; 39 UHR faega
YNIETET R 1 Yish T q191 2 %1 Teh 941 9191 3 i < SR el 2|

M AT e 1 % SfEw ek &9 %1 9 B, ¥ q@
iR o uReefm fam | [§fe4.17 ()] L=2nr,
Ny, =7e It g TR ¥ qReg &l T, 37d: [, = 01 39 R

B, (2nr)=u,0), B, =0

T YR R3S o R Tt & | fordt off fag PR gaania &
I Bl 2

39 B9 98 SO o 3t g Q W off geehta &5 I |1 A
hfSre e 3 o Tfew gewia & B, §1 T aR fR R o frem
% AR L =2 nr,, T S0 F2 ¥ B0 I8 3@ € & wre

R ¥ -t FRIGT € St €1 37 L= 0, 721 B, = 0 | 7 wifere

%70 W el A T T AT anjee & ik guwd 89 B %1 99 B0 S W T 69 & an §
B AT A SEEA G 2.8 famr ) U 9R R #W UfERR % Fr o ST [HEe
BT AT @led TE ST GAF (4,17 ()] U AW SN B UM € B L=2nr

RUSRISEIN S s faga ¥ [ &1 W9 (SRS Feat & N % fan)
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T a3 ek

B (2nr) = u,NI
Mo NT

B—% 4.21)

TH o7 2Rige au URHifetst oF forw ured 5 <1 aRomml @t ger sl gd
I (4.21) o SASTh T IRATART o T T (4.20) ¥ KU T =5 |
T A oF foIq FHRTOT (4.21) 1 SR 9C &9 | o 31| HH g 2Rige
1 3fTa B r e qen 39 Wiq hish wieE %Y i WEA n €,

N=2nrn =2Rigg &1 (3iiga) TRk

X §fd T ez B FT GE

T, TG YR

B=pyu nl, (4.22)
311, Iet aRome gH uRATfareht o faw g gam e

eyl 2Rige W eferal quid: gmehR Bl 21 ardd § 2RiEe o T |l
Fecll S T T Tk SR T & Tk &0 ek & A S ¢

| < wfi

TN STAA 4.3 T 98 @1 € (3H HAAE & AR B S SR FO 1 SR T 29) R i
I 1 e WIATHR Bl 21 AfE Fahia &5 STEHA €, W Th gl el o orgent atfuss aiterda e
21 ® a9 Gt 1 5 oot geenta &9 § A s W A qe el e | Yee i W Sei g
T gRTfersRTet W foeR | @ S T g W 9 9 W € e feifaa a9 uieg € (e e
oot 1 <@ Torae eo o o1 el g9 ©) | uRefershien o Hed &5 § Wi i ool ey 1 S{a
Ao i B B @ oy w1 S8 & % g, G o gfg et qen e | fR e gni s
AR 2 oF SRl Fehia & | ghg gt aReIferehd U s1eren wedes i it s s @[S
& U1 URATRT 2 H1 WE TS & fo § o F ot faen <@ g@en afas w2 swfew i o faeg
211 ek R o1 gHd gRHATerRT 2 o U8 Tged & aaE O &1 S 21 39 YR i oHae] Uh
R Side SAUET eIk U hT I HE HA FHU U F I RE i G w1 wet vt T wom
U Seehia Sidel Gordd FAT § S Sl oA’ whi uRdfud e § ogd STEn @1 S0 Se a1 o
FROT e’ et oft ugied Y o ST @l TR Y ST TH I SYARN HASH IRES ¢l IAhiE
H 2RIES 1 TgE GfHent 9 w1 S9N 1 S B Srehtie o vtk KUl # oA afiied & fog
I STF 2| B Th AT TeaN S qr-Tiena wmess Ruset (ITER) frf derm
W 3 o fore e | wonfid 81 @1 2 Freert 9Rd U Sedrh U 81 [TER 9 Hed U8 qfism Seeh
forega SMeTt o felT }@ http: //www.iter.org.

=~
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T Sifqet

IITEIT 4.9 18 URATTART TR &arg 0.5 m 9o =1 1 em 2, § 500 W 2
T 5 A forga ¥R yenfed e W@ 1 aRAtierent o $iieR gerhia &5 o1 IREmT @ © 2
=5% - 1000 % ¥
HaE [= 0.5 m 9 5531 r= 0.01 m| 39 YR, [/a = 50 31 [ >> a
3Td: BH el GRATTshT 1 G5 [THIhOT (4.20)] 1 STAM HT Fehd €
B=unl

=41 x 107 x 10° % 5

=6.28% 10°T

n

33180l 4.9

4.9 < 9’ Tae@ amrell & v aA-UiEr
TH e HE o ¢ o el forga el =rei o R0 Gahid &5 I Bl ©
Al ST e TeE S 8| Wi B g g oft e @ R ferge e
wTeTeh TR el Fehid &5 §e1 SR HLdl 81 T8 AR ot Gol 1 STFTEH HLal B
3Td: FE MM BT ThETd ¢ foh Th-g & g feord 3 foreq
YRR =Teieh Tk 38 T (Fahid) 9a TRIAd H3T T 1820-
25 &t Y § TR 3 30 G 9 hi Yehfd, SHh! oz
HRT o IRHAT, FTcleh i ST qe A R ke & @
TTTR] oF ot e i g8 W FERA 1 A fhan 39 S1g9r | '
T AR R YR =Teishi oF TRl SSEI0 W & == wal S
Feltad U o 919 |1 S o qfd SR Yehe i ° gH
Tl w3
1 4.20 ¥ < @l i =Telh a 91 b 9T ¢ € feh o=
B, Terh d € 7o TS (THiaR) s [ aen I, faed i e @
T 21 A e’ = b’ o SR TdE g | THH gaaE
forx 4.20 T o9 e, IR arAw S &5 B_ o @1 81 A9 Se e FE o TR g6 et e
srfterdt o {, w {, wefed @ @ T 3 fegn ST (St =reren Afdsid: T B §) 1 UfEeR o qituefy

St TE-W A d T W@ D A a F .
FRO A h’ W IAA GAR & B, B Frm st [T [4.19 ()] % SR ¥6 YO &

//
L,

B, = Hola
2nd
etk ‘b’ o feregd &1 I, wenfed &1 @ € B, o 0T WIYed: U o B ST
T 2| TH o 1 TG0 =T ‘2’ BT AR Bl B (3T TEHT Y W H Wehdl ©)
TH 39 9 &I F, N THifhd B €, Wik ‘a’ & HR b’ % @S L W W
21 THIHT (4.4) ¥ TF oA H1 ARAT
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T a3 ek

=—ﬂ§i“;”L (4.23)

I H b’ % HRO1‘a’ W I h TRehferd el G99 21 79 IR e S
o ffan o 3¢ 9hR o 9= o 510 g9 ‘b’ | Yaifed fagd ¥ o %R0 2’ 6
@S LW T F,, % 9 a0 b’ H R ffe 7 2 wwd €1 7w e G F,
o SR 91 °b’ 1 AR fAfe g ?1 59 WK

F.=F, (4.24)

ST T, 98 =g % AR T o | oh ST EY 1 T UK BH WHiHR
<Teteh! qen STafiard! faga wmeti & fag = qf <ol & &Ko € o ame-ared fem qon
AR ot R U IROME =g % T o R e % erEy B

T TR 9 gRomEl @ T e fm wme e o yenfeq e areh faea umd
T T H AHMT H 21 79 78 off 9 wehd & for faudia fensti o yanfed e
areft faga urd th T 1 ufaehita Fdl ¥l 39 FhR

HIR URIT S TGa qel GlaaHiar YRId i #3dl g1

g fem s9 fam & faoda @ e e ferdgfast § s fear o
“gedra S § wfaeRdur den fasd el # ershdu e ?17 Wy HedE
(THiat) UNIE Ush SO h ARG el B

HH AT f o F, o 9id Tehich g W AR ol o TR i Fefa
T B qe TR (4.23) |,

_ Ul 1,
Joa ond (4.25)

ST S 1 ITAN TR IR o A TR (A) T IR &l 9= Hid
H foRa1 ST Hehdl B1 98 O SI g AE ¥ 9 TH 2

T WfR 9% STufiadt fogd o S St o, Fid Suamiia sy e o fafd
T T W H 1m T W o Taid arerehi ¥ ganfed @, af 399 ¥ Uis e Hi
i HieX o W2 x 107N HT §ef I Bl 2

‘UfTER’ 1 FE URA G 1946 H o T off| e weh Hgifdss e 2
ZEER | H Yool o gashid & o Y9 I faqw T Afe qo 9gd o ani
& T W 3faa Sefafd & aghd #i hefadl o =fewl Th ST, 59 o
qe’ wed €, 1 SUAN TH Al ol S |9 o forg feman s 2

9T o SI 5, 31efid Foltd i o1 g9 UEeR o U § gRefid & gehd €

e fepelt =T | 1A %1 1afed! o um garfed eidl @ df SEeh! 3Tue e
T U Yohe H yalfed 69 S HE TH Fad (1C) Bl J

* zHd g e frerd @ fo S aR e wwg e faga emod/sreran wfasfer smew e @
T STEET/=Teeh] oh &= aal o A =[ed 1 dea f=m ar] T g =Jed o dw e
1 AT RO ARt | Foreht forger e o o 61 wier 21 qenfy 98 fagd g
&5 o Wy g ek feufar o gehtor W e et ©, IR 9 v o Wil T e g e
T 1 of gimfea feen sy
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T sifqet

TR fae@ amiel o siw MeRHUT o T WWie st |fte

eTh1d FHTE TG Toe gl o wH 99l el €1 $6eh IRuTHEEy foed Uriet o s §el, Sk
(1%h STCTHH o RO, 3T TRATT o Bid 21 THIfT faga uriet o e SRt s1ere qiaehuu o
el w1 R T Hfod 81 38 YR Yok aR ¥ 5 A TR &) 99 1 cm Y¥e o fog wfa wiex
A5 % 1074 N €l € S 7 o197 50 mg 9R 2l €1 98 38 YR eI o fo foredt foreht @ =6 g
eH 50 mg IR 3T SR ¥ 59 dR &l Wid @I 81 39 9R o HRO R T g7 faemae oriem 159
BRI
SIS HAMT 1 ITAN Hieh B0 TR Togd oeti &1 G9el oo o gig Y Tehd € a IR
(W) 1 SYAN ik eH b fHeiiHie o faeentHi &l ot goeRett @ | Yo o HWehd 2|
39kl U fagd o Sqfd 1 STewaehdl ff BN S 9 5 A
F 3R foepa o ueE R
T— T UH T HAM ooy FTFehT Uepfaeh S e TS T
] 0.5- 1 s Bl 38 SHeafeR T2 38 fae f ) o9 o gere
o[ 90 rqER weh i Sifgu) el o ot TRl i qen wHEt i
—[T’ﬁﬁ Y YR HHAMING HifoT fh 9! T WA & IS o 3
H W Bl S fagd om0 (DC 9id) i o 390k Teh e &l
A ™ FAM & H G | FAfa Fifee qen 3 e ol wad
o gelgy| ARG HAMT 1 ik TR 1 T L B d WG
eI gu faga afiuer gu = S 2l
T ST YRH | DC G ‘3116’ €1 7 ST o i ik 36 YR THEISA € foh o8 Tt
o 3 i TYl T TET B TS SR T ¥R Wi i ‘S SIS qen HA-qre shid et qom <y
FHAMA Teh Zeeh o WY Toeped! €, A TRt | 9T o7 Sl § (M9 1mm), IRue 22 S €,
forega T yefed B Tk Sl €, R et €1 St @ qen ero get et § o1 o1 v et §, A
1 ek : TR o IS Rl Sl © a1 IRuY | fgd ¢ veied e ol € oIk e W fosh, fosk, fok
o WY oAl el ¢l SR H 3Tkl 371 YN UH o U e GHIESH whi Yevdshdl Bl 2
Fifeh XLl 1 STSY STEdel Bidl €, STd: WA hid TH YOI Bed A ¥ X @ It g6
Toh AR ! 999 oh I 919 Hd @ifEq)

—1

7z
-

IIEIOT 4.10 Treh Fuifd o W gesht o gawm &5 &1 dfas w2
3.0x107° T2, a1 39 &3 =1 faen Ariiferss <o 9§ drifors 3w &1 3R] 21 foret
STATU wa Se ek 1A HT STaRed] ¥R vared 8 @ 21 S 98 ar fRE afas
U W @l € 901 fagd o) & v 1 e (o) 7& @ ufvem w5 $iR; (b) e
Y IW H AR T A dR FI TdF THiFk odE W aa] Tohdal 872

TAad F=]1xB
F = IIB sin6
Jfd Thish @ W Fd
f=F/l=1Bsin6
(a) & fogd um g @ ufy=m w1 3R yered gl ®, 99
6= 90°
HAd:
f=IB
=1%x3%x10°=3x%x10°Nm

33T&0T 4.10
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A Tewr R e

g a1 qRwmen § 9ffq 5l o 7M 2x107 Nm'! 9«91 81 3rd: Ui
T TR T o feTq gealt oF Gaehia &5 a2 o7 oi-wech &l o Y

1 GATG HE He@qul 21 et i X st 2l

70 fawn =1 ‘wiwl o wfew PRwa’ o 3R 0 e gu wiw TR S

el Bl
(b) e faega & o yame =1 fem sferor @ SR At @R B, o
6=0°
f=0
3 TTTh W HIE g &l B

OL'¥ lnr2ibe

4.10 TIET arT 19T W o Ui, Feehia foya

4.10.1 THEHM FahiT §F T TEARR TSEA SRT Ut W & g0l
319 Y ATIH! I8 fR@nit fF THEHE ek & § fod 8 R ue ey
et forepa o I'vefed 81 @ €, Teh el S0l o1 3Te hidl ©1 38 W hig 72
T ST e 2l I8 =HaeR 39 fgyd o 9o o guedl § S T8 THEHH T

&5 ¥ qifar © (S9N 1.12 3fEm) |

B B SH el YUl W faER i § e SEdeeRr arw
30 YR fd € for ThadH ot &5 B U9l % ad § g1 39
o 4.21 (a) o swian ™0 2

JIHTT & U1 FT & qensii AD 9 BC W HIE 9 R
TE FIAN T T FT ST AB & Goad ¢ 91 W R 9@ F,
ARG et © Foreent e o9 o q1 & ofiek 1 @I 21 39 =
T R

F,=1bB

T Yo, IR & ST CD W T 9 F,, ARG H3l &
S U191 ok Tl o W8T I AR T TH Wl 1 URA

F,=IbB=F,

T YER UM R SR 7 97 ¥ 8| 97 F, TNF,
el o HROT I¥T TR Teh ot S0l o il 21 ot 4.21 (b)
o AD T & 191 1 T 393 fe@ren wn @1 9% T Wi ¢ 6
IE el AT AT W e Yo R g Sed il 81 39w
ot o1 AR @

T:F‘12+F22
2 2

= B2+ bBL = I(ab)B
2 2

=IAB (4.26)

el A = ab 394 %1 &% T
319 B9 3T W YU R foar &8 e urer 1 a1 gaehia
&5 o MY el €, W ek |e g B0 o1 €| EH Fohid
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(b)

o7 4.21 (a) THEEH Faa &9 ° feem
Hig fagd YRERE! TR Hectl| o ™

ot m ST Hohd I §1 §el 3Tl ¢
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&5 B a1 gheel W Afield % o 1 H0 6 od B
(YESAT TR O = /2 o qegedt ®)| Ta 4.22 # €
SIS YHTUT ST T 2

qeiell BC 1 DA W $TRA ot 9 o JaM fen
¥ faqdia qen Fecht & 31e ok SfEw w1 #d T T TA
BC 1 DA o Tefd sl 1 Gaifed wd 1 3181 &
e WfiEd e % SO A TH O I R FW €,
RUTHEREY g 32 et 37eral st STl =&l 21 SJmsti AB
A CD R FFA 9 F, TN F, §1 3 +ff wfwmr wfeq w09
wd ol #)

F,=F,=1bB

W 3 W@ T B | 7Heh URUTHEEY Ted 1 TE Th
ool I Sea Bl ¢ qenty, frsel yehtor for uret w1 e
JIRT & ok ST o1, T G | ot et w1 gfHTT
e FHH T TR FRO Ig ¢ FoF §orgrg s I ol ok
o= T ofeed 50 w9 @ T 21 fo 4.22(b) § fRAD
Y 3 SR 1 3% fe@E T B Y g% g9
& 3§ 9 TH IAgH T T1 G W qA O T

(b) o €
forT 4.22 (a) T ABCD &1 &3 4w Jasig &7
NN @) . 3 r:FlgsinéH—FzgsinH
H s AR=SH HIV 9 I 7| (b) IR HT HI4 2
94| Al AB @1 CD R %PRd 5ei F, 941 F, =JIab Bsin 0
T T & =IABsin 4.27)
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S-S 0 > 0, T & el o s ofeed g o
I HT AR Tt 1 THH oI W@ 57 S q A 901 5l Sl I 7 S
&1 THIHTI (4.26) T (4.27) o o SO 1 Feell o Gaoh1d SOl e Faah
&5 o GRYT qUFHA o ®9 | e L Tohd & FIga O ue o gaehig sl b
eH TH N YR e €
m=T1A (4.28)
Tei & afew A 1 fEem <feror w5 S 1O o STER e o 9 o il
3R fifée € (o1 4.21 2f@n) <fer m a9 B & &= 1 101 9 2, GHH0T (4.26)
T (4.27) T hadd Tk s g Ao fRa1 S Gehel &

- mxB (4.29)
e feeregfaat & w1 o wW Bl [fogd e E H fyya empl p, 1 Sem
feya]
T=p. xXE

ST fh TEieRTn (4.28) ¥ TR €, Gahg & i faeid [AL?] € 99 SHeRT Wik Am?>
®

THIERTOT (4.29) H T ? foh el m w1 &5 B o HHiaR A6 Fia@aial gl
& o =t ot ¢ e e Sar @1 9 sheell W et et T gl ol T weEee
1 R AT L1 & (7€ Gah1g ool m A et g R ot o] et ®) | S m
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qT B TUI € © o Trereren el gt 81 gt ¥ #E off 9of g9 W 9 st
IO B © S el W auE e go feufd § o 2 @1 S 3 wiawHi e
o G sl Bt ® it S § i Sui e W U el el Se
21 € S 39 U | giig Y < €1 3H o S0l 1 SURfd o RoT € e YeIoh

A Tewr R e

HU HIE GIh g Tged el Fhia & o WY WH Hl Whad HL ofdl B

I e & - T gUN L € dl o Seul o foAu sHete, eIl (4.29)

e off o] BT B1 qe I8 SHoih 39 WehR oAkl feRal Il ®

m

=NIA

ISR 4.11 10 cm B #1 foreht Sheeh e ae-o9 @2 100 W €, §3.2 A
foe@ o yerfed & W 21 (@) Heel % ohg W gushid & fhaw 22
(b) 38 el &1 gahtg et = 72

7T Fee HEAlR aot H Tt € e el Afee st i 3ueh o | Wi 2,

o uftd: ol F o AU e 8 T 2T F THGHH gahig e ifast faen | @
S 39 TR € foh oTRY o shgell 1 otet gawta & it fKen § ?1 gakg &9
T H Sheell 902 o IVl W U Y S B (c) RFu e sifaw feorfa & greef
W I AUl o qRET & E? (d) 90° W UM F o UYEN sheell gRI A
FHitg = Rt 22 heeht %1 Sige 3ot 0.1 kg m? Bl

&

(a)

(b)

(c)

(d)

TR (4.16) §
Bz'”ONI
2R
I8, N = 100; [= 3.2 A, 9 R = 0.1 m 3T

471 x107 x10*>x3.2 4x10°x10
) 2x107! =2 o (x3:2= 10 ST FH )

=2x10°T
B &1 fen fam w1 Siqes fom g1 e w6t 21
I (4.30) W Fahia SATEOl
m=NIA=NInr"=100%3.2x3.14 X 102 =10 Am?
79 aR R fen <famr wm i fram gR1 9 et 2
t=|mxB| [FHH (4.29) H]

=mBsin 8
HRH H 6 =0, 30 TR SR9H 9 300 7,= 0, 3d W = n/2 (3728 909)
T8 YFR A ot Pl o= mB=10x2=20Nm
=Jeq < fodita fem 9

B

dow .
d — =msiné
dt

el g echt 1 Sigd Ul 81 JEen Fa o STER
do_dodo_do
dt dé dt dt
TYHT STAN HH W,
J odw = m Bsin6do
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s ar forad 8 A fagd ¢ yarfed &1 W R, 0.15 T o THEAM Jashid &l ¥,
&5 | 30° 1 IV S Y @1 &1 SEeh! Tehleh g T o ot ol sl GRAmT
3R zHat faen = 72

T 3.0 cm &1 IR FEH 10 A foea 9w weifed @1 @ 8, T uRATers o i
ITeh 318l o daed Wl 8| URATeIshT o et gaehia & 1 7H 0.27 T 81 ar
R A Al ek S 4 @

TH-TH ¥ 4.0 cm & T W@ A @, T, IR T A T B 9 FA9: 8.0A
e 5.0 A %1 e umid we € fKon | wenfed € @ €1 R A % 10 cm @€ W
e 1 Sehe HifSU|

YE-91E By aTell T g 80 cm et § 3R 9 5 U § fd 9 ydw
H 400 W €| wfIferht %1 =9 1.8 cm 81 9 396 8.0 A foryd ¥y yanfed
@ & ql ufEferent o it g o UG Gaehid & B o IRHmT qiesfer it

T R eell fordent T o 10 cm 8, & 20 % € 3R Su¥ 12 A e
I Wellfed 8l W1 €| Feel Heaferd: dieh! g2 & 3IN $6eh qel W @ie T e
0.80 T o UHTHM Gk 19 & ! &M & 30° o1 Teh 10 I ©1 Feell | H
e g ATl T AR o 22
< = el oo Hedl M, T6 M, & faeror 9= e €
R,=10Q, N, =30,
A,=36%x10°m% B,=0.25T
R,=14Q, N,=42,
A,=1.8x10°m? B,=0.50 T (3Hi Hiedi o fere fom fromrs wam €)1

(@ M, T M, 1 em-guifedisfi, (b) M, W& M, 1 sieea-gaifediaii s ST
RiGiCIIE !

Teh YIS W 6.5 G (1 G = 107 T) 1 THEHM Fah1a &5 §=1C Tl 71 81 56
Teeh1a & W Teh Soioei 4.8x10°m s~ o o § &% o e Sl T €| e
HIST foF 39 TeigeA &1 9 gAhR =1 M7 gIhR el i 5o F1d wifsu)

(e=1.6x10"°C, m =9.1x10* kg)
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4.12

4.13

4.14

4.15

4.16

4.17

Y9 4.11 o, JAR H& § Seiaeq i UReRAU g ured Fifsrel =1 I8 3
TSR o o T TR A 27 e St

(@) 30 W arel T TR et fSEent 5= 8.0 cm @ 1R f5d 6.0 A for
R Yollfed 81 W 8, 1.0 T o ThaHH aifdsl gt &5 | SHeaierd: et
21 & Y@ sheetl o Sifetsl ¥ 60° w1 IV S €1 HSelt i SE 9 ek
o fau St gfdemet ermen S =few 3weh afemn ufewfad wifsu)

(b) AT (a) & SART T JAHR Fecll &I U &% &1 Afafid swepfa w1
gudeia gheet 9 gfaeenfad 3 fean sme (v |t faawor smuftafdd @) @
N SAIRT I UREfTd 81 ST ?

faRed 3TTd

T GHok g TR heferdl X 3R Y frert oot #991: 16 cm & 10 cm €,
STR-<feqor fon o @AM Feater ot | srafied €1 el X § 20 H 7 i zud
16 A faega o1 yanfed &1 @l 8, el Y § 25 %R € oW 3@d 18 A foqd o
yerfed e W 21 uf¥ed W 3R @ Hich Tl Th el 3@l € fh X H 4r yare
e € Steifer Y H gferomed @1 greferi % ohy W, S yarted faga wmet &
FHRO I FAd gaAhd &3 1 IR v fIen F wifs)
10 cm <@ 3R 10° m? ¥l 2 & Tk & 4 100 G (1 G =107 T) &1
THEAM FahE &7 =few) 59 ar 9 qfErferent &1 fafon w5 € sa sifusmsag
15 A farga & yenfed 81 Tene! € SR shig W Afeman 1000 Y wfq Hiex @rue
ST Tkl 21 39 S ok feru afifersht o fwior <1 faeror gemsw) I 9= it
o e de-gasa T& 2|
I ¥EmEl, N 4 3R R e areft gamehR sheell o fou, 38eh 3181 W, ohg d x
T W feora fopelt fag ® geshia & o forg foret oot © ¢
4 IR°N
o2+ R

(a) T HITSC, TEW el & g R Yhid & o foru guifea oRom 9 g

fopall ST Hehal B
(b) =R 30 R, T % 1 W& N, 9edl < JashR Fefedl -7 ¥ R g

W Th-TH o AR, 317 fHen & Wit T F) < § T e o) e 6

feen & warfed & W@ 21 <iEy fof sheferdi o el o o qeafag woe,

T 9gd BRI 50 & fau it ff R ¥ %9 3, THTAM € 3R 39 &5 1 e
o\ = © e

NI
B=0.725—
R

[dEd B ¥ &F | THTHH Jahd &3 3= FH o faw sRt T FW
IftTa e gedgices Feferdl o T8 W ! S 71]

Teh 2RIEE o (3TelE Hehid) hig w1 fiafish =0 25 cm 3R o=l B9 26 cm
21 39 TR fordt 9R & 3500 TR @9 T § A% R & yenfed foe@ ¥ 11 A
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4.18

4.19

4.20

4.21

4.22

4.23

T a3 ek

Bl @ R & 1 HE M B (i) TS o e (i) 2RigS o e H (iii) IRigE
3 ot g8 wreht e H
frefafed geai o W ST .

(a) Tt v o Uw U@ At & T feman e € fSeR aiemn @ uewh
fo1g W a<ear €, W e ffvwa 7 (7o @ ufesm) | 30 g H uw sy
0T FOYT 1 2 SN sferaferd T S Y@ H ST o 9 Herdl &l 81 39
U] o YR O oF SR W 1 HE Fehd B

(b) TH STAR HU1, Th TH JfHIMCA STHAM G a & § Yo 3 ¢ foreent
i we T S we fog 9 e fig W 9eed W ©, U Sifeel 9 W weld
BU 3T 9L 31 Sl 21 AR 7E AH o o gohia & o gqent fohddl off g
FHU Y FIE Gug T eran al 1 gHeht oifqn =, YR =et o SReR gh?

(c) Uf¥=d @ ud 1 AR wewdl g Teh Selae Tk UH Yohits § Yo il €
e TR @ <fror e &1 R THEHE T S e 71 Fe e SRy frew
THHAN Gahid &3 Tfid fhan S aifeh seeei™ ol 3T Wt @ 99 9
forafera gR & A1 ST Tk |

FToad helie | Sedfsid 3R 2.0 KV o fawaiat ™ ©fid T seieei, 0.15T o

THGH A 4 H YA HIA 1 TR H T 9 A6 R A AR
&7 (a) URFYR a7 o ofded € (b) WRFYR 9 Y 530 @ 30° <1 101 ST B

Y9 4.16 | Aftd Teueicest Sefer™i 1 ST H¥ch fhdl age § 0.75 T &1

THEHM e & Tid fomen 21 3 8 o 1S ueheme frenagd e et

o SARTSS 3781 o Tiead oA STl €1 (Teh €1 WehR oh) STaf¥Td ol o115 kV

faveiar R w@fta T Hewiol foheor 41 39 &5 o < grefermi o o1er qen feraga

&5 1 oo 9 & SEfRY yaw wan €1 A 98 o 51 9.0 x 10° Vm™,

feeragd & o erfadfud @l ® @ 7€ HH oey foh foheor g5 # &l @ w0

g1 7% T HIfNY % 98 S s SW A T R

e Hielt, dfest = 9 Skl e 0.45 m T $oHH 60 g ® 36 f W

I T TR qR W @l g 21 AR 9 el 9 § 5.0 A faEd um vered @

@ 2

(a) =k o daad fhaT geskia &3 T S foh 9 W 99 I g S

(b) JawTa & i fem Fered Wd gu Ak faga o &1 fKen sopfiq s &
ST @ 9§ el N feha M2 (AR OF oM ki 3Ual hifsie)
g=9.8ms?I

Tk Seferd S i Sl § SEeh! =ei Hiet <l S aiet ari 6 300 A faregd a1 (e7eq

el o fe) vefed € 1 dRi oF sitel i Tehish wiel W fera aiel ol € A gt

@ 70 cm TS <9 S0 1.5 om @l T8 9 SR S § A1 Hfcehdor oe?

1.5 T &1 Ush THHTH Ga17 &, 10.0 cm a1 o dohR & § foemm 2|

T fXen ote7 & g ud o ufve w1 SR @1 ueh ar feed 7.0 A faga um

yefed &1 W € 39 &9 § Bl 3 W 30 1 R et |1 dR W o o

o1 o1 URA SR faen = ?, A

(a) AR &1 HT w1l @,

(b) AR N-S fen ¥ g S| g&-3W ufvem fgonm # =+ fan S,

() N-S faon & T@d gu € ar &1 3187 ¥ 6.0 cm == Sar & sy
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T sifqet

4.24 oHF 2T § 3000 G H1 TH THGHA Gh1 &5 A T B1 Th SRR
o fsEert 9ot 10 cm T 5 cm 3R f5@d 12 A 9N eifed & @ € 39 a9
| @ 21 ot 4.28 @t 7 o w1 fafu= feufaal § 59 ) @ ol sorg™
sl T 27 R feafa # w22 weh waen Al feafa wE-H €2

Z“ Z“
> T B
of | | ol |
» ! > [ > y
y y
é (@) @ (b) * ©
z z z
o] o of
30° v Y Y
X (d) x (e) x 0
fox 4.28

4.25 TUF JUHR Fect fad 20 ® € R foert 521 10 cm ®, TH9aE gaaa
&= | 1@t & gt uREm 0.10 T © @i it hgelt & da o ofeed 21 afg ghgef
H 5.0 A foga o yanfea &t & @ o,
(a) el W o oIl Fel FergrH AU F 7?2
(b) Feell W oM ol el IROTH S = 82
(c) T &5 % HRU HEcll o Yoish T W O ol Hel Ed ol
1 8?2
(heelt 107 m? ST &5 o1t didl o q) | o1 €, 3R dfd ¥ g et
T 102 m ™ ez 7)
4.26 & Uil St 60 cm @ €, 5@t 1 4.0 cm @ @R f5wd 300 W
el 3 T AUt T Tl 3 R TH 2.0 cm AT, 2.5 g KAHM HT AR TR
(% o Tiehe) 2181 o woad T 81 dR Td UIATershl 1 3787 Sl &fast aal
&1 AR 1 IRATTRT o GHIAE &) aTel HAIShl g Uk aEl 9 9 Sier w
S35 6.0 A faga o)1 ggH et @1 ford w1 ) faga e (aftes w1 st
feen & @) 9 gfeferst o & | yoifed g W IR 1 IR G9rel Fehtit?
g=9.8ms>
4.27 T feaqiHie S Feel & il 12 Q81 4 mA %1 fogd ur yarfed e
7 quitehel faeid <eifdl 1 @119 39 TreaAHiet 1 0 ¥ 18 V WE de dicediet §
Y wARd FT?
4.28 Tl fieaAiHiet i Freelt &1 gfale 15 Q81 4 mA &1 foR[ ¥/ yanfed g1 ®
T quitehet faeid <9l B1 319 59 oot &1 0 § 6 A WE a1l TR § &hd
172 wAfE Hr?
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