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HU TY & | THT H ¢ S g & T Bl e 9’ 0 Tk S ¥ g W
S W O I Sl H gV R Ifg Bt € (T8 VES o JeE 8 T
o SH GHF T dieedl §1) G (4.5) ¥ 98 W §
o ol o 9o &1 5o & aR, T Setetl | gfg B

o R0 Jfg Bl ST 1 S €I o e SReR 59 T
T @ B wd & 5 d o o e € % SR

a1 9 o foau eTevgs el 9 T8l Y od| 39 96d
R ¥ gai &7 g1 fasifya g frig el g/ feem
Y e e 9§ 99T (4.5) 9, 89 9 e 2 —

gBR
UZT (49)
el R i w ye" &1 e € o 7€ <1 1 B o 5
TR 2 1

3d: SAEAT T TasT el

1 , ¢’B’R®
P (4.10)

AgFRAH o1 FETe 39 92 T G § o fomelt
31T oF Teh GRGHHUT ohl THY 3T hi Tl AT el i

e W faRk T 21 wEedeE w1 ST seE @i
Seligad Ul GRI AMeh T THARI hich RO ATt
sifaferanatl o1 e1emad w6 o fau fRan S 21 g9
S A e A T s s v e e
AR =T qeh Toh T qerel i Gyeitod & | off foman S
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2| TTF1 ST eaufaea qgel & 3cq= w | fRan s 21 29 fedfiea ueedf
i TEqarel | UM ok FeE qen STER o feme S 2l

ISTETUT 4.4 TEFAGH 1 Sifers AR 10 MHz €1 Wil whi @id % o fag
T Fehid & 1§ fRae g9 =few) afg < 1 B 60 cm ® Al ©
BRI 3T W2 Gl i TS Sl MeV | IRewfed Hitsa|

(e=1.60 x 1079 C, m = 1.67 x 10" kg, 1 MeV = 1.6 x 107 J).

T Sifers g Wieid o Areaeiie o SReR &Mt ATfeu|

iRl (4.5) A1 [4.6 ()] 1 ST HH W eH W Bl 8

B =2nmv/q =6.3x1.67%x10%" x 10’ / (1.6 x 10" =0.66 T

i 1 SAfag o

v=rx2nv=0.6mx 6.3 x10" =3.78 x 10" m/s.
E=%mv?=1.67x10%" x 14.3x 10" / (2x 1.6 X 10" =7 MeV

33T 4.4

Od H & h

A k- SARA STIGM o & H Y99 HE drel Sl 397 21 2 WIS Wrel i SRERid % SR
T 1953 H Shicthdl o TrEl ATehia difdent Gem 3 37" Uiz €fud &3 foran on g9k ug=m
A vier € 9ra & fafes gl S-cRn Gifteh o Eu e (TIFR), §oE; 3feig giem
foreaforaner, sTeiiie; 99 SIS, Shicrhidl qfl 3Tie favafarner™, aeear | Fhihite-alced TR &
%% RS TiYd &l |

I3 o SV H a1 3 9 € W o LA ge— 5.5 MV fHAe Hefi9 s TAm] S8 ohg
(BARC), §=% (1963); 2 MV ZfHet A= R Greifitent See, SHq; 400 kV fHe 79 SRy
feg forvaforanera, aRorEh qen dSirelt favafaener, afearen sHient o IR favafarne™ g 9eH fhu
T 66 cm HEFAR &I Yo favafarer, =<ime o wnfud fFan T % o oee oRke T
fovafaene™, got # ot Tenfya foan

TR TN ST o JYRT | Tk W AU TRt ol Hgaeie™ oh% (VECC), Shictehtdl §RI gord:
AR GHIEA] 1 STANT hdeh GRad] Holl wrgaaiie (HiHd wtep fhan T, w9 9] ST{EeM %
(BARC) §aE 4 2 MV 20 aF © W% ©Reh faeniaa wd fftfa fman qen e ifiveh e geem
14 MV <20 Ueelela oes qfua fman =

THoh v Iy € favafeaer SeH 31E (UGC), 7ot feeett 3 eiar favaferamer gfasn & &9
A sffavafaemc o &% (IUAC), T el § T 15 MV 320 Uoaigi; ifdert SeerM, Jemvet
H U 3 MV 324 Yeaig; S, S o SEUM 1 WHY] Wit FReme™, 2eem qe gfay e
TRATY] STTHAM oh, Herdashd | g 1.7 MV 2082 Tftd u| TIFR 92 [UAC 31 €t 370t gfared,
W@L&NACWWWamﬁﬁmwfaﬁwaﬁﬁaﬂﬁﬁmwé,%wu

R

T oehl o SAafierd TXAT] St T 3 off oigad W el wReh faepta fohu &1 Toi o= e
Nt ohg, 32 § Th 2 GeV fshig fafwor g ffta feran s @1 21

T Sett fa9mT o § fosheq o €9 H wifed Icaed aen fo@ea uqredl o o o6 foae &’
weIferd W W foER R W@ R
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4.5 Tagq 9T 3ETd oF HIUT Jaehid &,
srar-dree. frEm

S ot &5 7 T & o weft faga uwet (stean nfasiiar stEst) qen woi %
IS G S o HROT 3G gU €1 el 37 v g ¥R qen 39k
BRI 39 Jahid &3 oF ofe HaY o aR H 1A &l 9% HaY are
e oM g wra B B T 4.9 ® wek ufifa fagg Om e XY
Tuttan T €, forew faga o) 1 yenfed @ W@ 21 =k o sifdsten staed
dl W foer HifSw) 79 <ifSe g4 39 s1a9e g 399 r3d W e foret
g P W Gaeh1 &5 dB &1 7 (eifid e 21 ° efifse fereemas qiew
r A dl o s 9101 a1 1 qd IE-He A o SIUR g &
dB &1 aReT0T foe[a om0 1, s staad | dLISh STshATATd ae S8 roh
Tt o RATART 71 39 &5 1 fRem* diden r o qal o ofead et ST
Tfeer Hohd Tgfa o

dchIdlxr

r3 fora 4.9 sr-wree frag &1 faget
4o TdIxr Lkl ﬁgaamjaaaaldl, r@u\'{
“anr [4.11(a)] Teerd fog W &5 dB 39+ %I

T&T 1,/ A SRR Fodis 81 ST THH a6 @ eidl @ Siefh
ey fafa e 2

9 &5 I GRAT
Uy Idlsin @
an 2

Tel T AfRe-TUHThe o U | X | = dlrsin® w1 ST A T gehi &
o ToTq Tefieon [4.11(a)] To1 TR0 €1 SR i Z—; 1 g 7§ —

4B -

[4.11(b)]

Z—;’t =10"7Tm/A [4.11(c)]

M 1, 1 G Mk (A Fafd) w1 g fHads Fed T
JaHE &7 o TE-TEe g iR feragfaw! & Fom e o g gEmHa

& A1 o AN T ¥ o T YR 2-

() 3 dewE ¥ wiE A d oW W e g 9 G o
FGHAI B &1 IF € A W st fasi ar) e § (36 W6y § 9
o S F 1 dL g A S e w, e e
feer @ & @ 2]

* dlxr ! fen <o e 9w e gr o g @1 dl A r o del i <fEu) we
HIfSTY for o weel |iew ¥ g 9iew &1 AR 709 X W 21 Al A arEed @ d ko
ATHT AR Gehd HLM| AR T <feqomed Al gRom Srad g Ay SR e
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(i) Teererga & onfeer G, S S ST, R S Bl € Sefeh s & Th
et Fia S, 1AL gR S gl 21

(i) Feereea & Gia 1 & o fag o frei ool feremae wigw o orfew g €
e gashta & fazeme wfwr raen fagd «¥m sta@a 1dLSH o qal & deed
g 7

(iv) sTEi-Tred foem | ehior W fefear € o feer Sy s o 7 e e 4.9 W, fewn
dl (39 g @1 ® freht off fag W gawia & 3 €1 3w e o erfew
6=0, sin 6= 0 qA FHF [4.11(a)], IdBI =0
T feepeer i fagasiion, Yo f<epee &1 gaehefieral qen fafq § gt &

AT H T ueh Ha 2

Ho 1 -7 1 1
80#0_(4m°)(4n) ‘(W)(IO )_(3><108)2 S
T8 Hay o fowa o g0 form gasta @O & oA 8 H =t & gfw frafa
H weRTeT 1 A T B, RS p e, R F ffead 81 e, qen p, ® 9 Rl off
HF 1 =9 FH R S k1 AH W Ff=d &1 S 1 SIAmR |y, %1 v e
afemT 4n x 107 2

ITTET 4.5 Fl5 fagd ¥ 979 Al= Axi SHY TF 399 9N [= 10A FaTed
21 W 2, got fag W feera @ (o1 4.10) , y-2181 W 0.5 m S0 W feord femeft foig w0
THeh U ehid &5 1 1 AE 21 Ax= 1 cm

y

B

I

0.5 m
\ —> » X
—— Ax —
fera.10
g
I dl sin @
IdBI=Z—°ﬂ o [T (4.115R0)]

dl=Ax=10"m,I=10A, r=0.5m=y, y0/4n=10-7TTm

0=90°;:sin =1
|dB|=10_7X10X_i0_2
25x10
TH GaHE &7 1 9 +2 fEwn # ?1 58w R0 R ® fE
dixr=Axixyj=yax(ixj) = yaxk
TEl &H ST WY [UME o fETTEd hia TN i S B ©
ixj=k;jxk=1i;kxi=j
e AT 59 &5 1 IRA o 2

=4x10°T

2019-20



| STEe 3R ek

3TEl T9M H B9 JhR 9N oh RO Gaehid &F Raiad &l o fag
ElRissicelEpEicaictpiuicaul

4.6 T AR JTTH UTST o 78] WX Sachid &

3G SN § &Y foRa URIemet grehR el o RO STk 3181 o TS gahi &
1 YT 41| 39 Yoichd | fIsal STg9r H aftfa sterey foea um ste=E (1d1D)
o e i G fohan ST g0 98 Ad € foh yenfed fora o eroftedt @ qen
e ot feepeerm (frafa) & foran w21

e 4.11 9 gUR a1 § Tomh fagm o 1 yerfed g gY
TS T B1 T i et forg W x y et | e gwiten @ € qen
T9T T B RB1 x-3187 € oW T 31eT €1 v 3t o1t o feig
PR G & IR HTN €, WA el fag pom S SR
T xR feod 7

Y1 o Fes seEd dl R faur e, 56 o9 4.11 1

dB

dB,

=R T B1 dl & FROT AR 8 1 GRA aE-ee frm
[T 4.11(a)] o ATER

dt

dB=&I|dlxr|

4.12
ar r® ( )

V4

1 r? = x” + R?| W €, U BT R f S, WIS g 4,11 Foew R g SR 9T a@
4 3fefty fag o foene™ |fee o wioad 8Nl SR o fU, & se w gae &5 = o o @ e
4,11 o 357 dl y-z e & @ Waifer faeemes afee r36@a i & =00 gai= &9 dB o sie % daad

d1 ¥ 2329 fsg P aoh x-y a1 § €1 31: |dIx r | =r dl, T8 TR A 3Heh SToIal I R T B
_ My IdL
P+ ) (4.13)

dB 1 feen fost 4.11 o <9t 7€ B1 9% A1 90 r §RI &9 A o ofdad 2| SEeh
TF x- 37996 dB, TN x- 3181 & Tded 31oa dB, 1 S x- 318 & waed st
1 GAIfTd w3 A o FRed 71 9 € qen 76 g 9o 9 e §1 S ok
faw, fos 4.11 9 29T FFER dlh FHRO T dB, 39k e foadia di sege
o HROT AMEH gRI FRIGd 81 Sl €1 39 YehR oheel x-37add €1 & Ui @1 x-fawmn
o ST 2 FANEH W SN dB, = dB cos 6! FHER{ Hieh Fw fohar S
el 2l

ot 4.11 & faq
R
COSBZW (414)

RN (4.13) 31X (4.14),

_ MpIdl R
4n (x> +R’

dB

X

)3/2

2019-20

145



% iRt

HHE U191 W d1 AT sl Hehed, 2nR, 9K Bl € S I9 w1 IR 81 39 YR
tol R i

2(x2 +R2)3/2 (4.15)
SR IRome i T favi feafd o €9 A 70 Ul o ohg W A &7 W

F TGHA &1 TH YHR T8 x = 0, 91 BY U Bl B,

B=Bi=

=2R‘ (4.16)
IARRR dR o HRU Faha &5 @ &% JaehR a9 a4 7 fore ot 4.12 9
TS T B R & 1 RN (Th ) M7 BEd S 49H g Bl 1 AE
o e e o 7,
FAIHR AR % FRI 7] 3797 3T &1 FT gl i 39 YhR TSy fob Siiferar forga
YRT T 397 HT SR Gehd FR, T 57 &1 FT oWl g ST JARIT &7 H1 7w
T 21

==

e 4.12 fFdt fogaanel urer 1 gawia &1 e &1 fawa awg § afvfa faor g
AT T g Sea= ok g &5 i feen fuifE et @1 e % Sud uwd i I e
qen freret ared k1 SfRIOT d T ST Fehar 2

SETEXUT 4.6 T 4.13 H MMT o1{ER foreht wid ar 5w 12 A for@ 4w yenfed

2 @ 2, 2.0 cm B % SrfgarRR =19 § Hiel T 21 36 = % g W gah g
& B %l A

@ (b)

fox4.13
(a) He Gl & HRO e &5 fora 27
(b) TorE &9 & arefgm g1 B o1 & T2 INEH SRR OI9T o AN | e ® SR
e w9 o 4 T TR & FEE 2
(c) R 3A9eh I H s INAAT BRN AR AR 1 SHT B2 o STefed | Uecl i
g ¥ fod 4.13 (b) H g9IiT 1q9R &t feem # #ig <)

32150l 4.6
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&l

(a) ¥ TEl o Yeish 7aFd o foIq d1 9 r @\l 21 31: dI X r = 01 36 R
Y @E |B| &l ®E ANRH &l <

(b) @rfammeRR =g o Feft Gl o fory, di x r 9eft Tk T o HHiaR & (HT ok
ae o i 1 W gU) | 38 YRR o Gl AEE uiEn § At € S 2
37 refgaeRR =g o fou B 1 fEen fewr eea fram gRn o gl @1 gHeh
TRATOT R T o fTT B w1 e el €1 39 YR B 1 9 1.9 X 1074 T
2 qu1 Tean S % q % AfAcieea SHeh Wil ST g 2

() B Ui df @t & S (b) H ® R fEen fawda 21

IEET0T 4.7 10 cm 331 & 100 HEHRT AYS T Y 1 Fhelt T Feeht | fo=r
Hifere f7E8 1 A foga o yefed =1 W@ 21 el o o W gaw1g &= w1 gRam

1 82
Tl dfh heell FEH oAU TE € o1: BH Yeish AT 31999 &1 5591 R= 10 cm
= 0.1 m ¥ FHd €1 B 1 F@ N= 100 2, 3d: b1 &5 1 IRam

_ MNI _ 47x107 x10” x1

B
2R 2x107"

—27rx10* T=6.28x10" T.

4.7 tfoeR st ufaea fem

TR-grad Tm S eAfiyeaed % HT Uk 3T dekfoud dUl wiaed 3 ot 7
UfreR o gftuefta fam & frd gt ge fget i o 81, W fo=r fwan
ST €139 IS ¥ foed o) yefed gt 71 89 I% faeR w € R g
Tgd W 37y W@ el ¥ fietet s #1 U8 € U W $fegd di W faEn
SIS &H 39 Ted W a1 &5 oh TIYRETI 5<eh B, 1 HH ol qef1 39
TS LT g 9 o1 FH3| (2 G B, dI=B-d I]| 39 YHR & Gl
UM% Tk O o 91 Gt fRT i 21 79 e R foer s € wifw
S-S sl H @R Uedl § TR G dedl ¢ qe SRl A T
FHEREA &1 STl 81 UATeER 1 e 98 wed © o 98 gHehe g 9
YaTfed B arell o faga o/ Ty, T S €, sterfa

$Bedl = I [4.17(a)]

Tl 1753 9 oA aredl et T oI 21 59 THishe i 53 &1 HiHRa@n C & Hard
% % SR fean T 1 SR Gey o fgen oftmfed @ S s e fem @
Bt 71 270 STT 71 k1 e i 39 e & Hifgw fog faen ® ww wweR §B-dl
H drmn T gt 71 79 TS 1 fen 39 fen i wardt @ e far@ ¢ S e
AT T R
Tgd | STHANT oF A TR [4.17 (a)] T el IHE Welihd €9 T
g 21 21 &0 78 w6, 30 YR & gl o o9 (R i o sed
£1) 1 W G9G € W TH WehR Wl © TR U9 o Yok fag WA
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a1g Uftoer (1775 -1836) 311
I WfiER T i s fam,
Ay Td WEEd o iR
forgamifent form =kt sTemfern W&
TR T o gfas o e 12
9 &t oy | =4 UG § WeRd
TIfa & o offl TR 1 e
1 WIS 1 Hewd HHel SR R
e & Jaee ° H9Y @eH &6
o g &1 T et gEen UR
FTl T @Sl i 9Roa 1827 H,
Mathematical theory of
Electrodynamic Phenomena
Deduced Solely from
Experiments 9¥% Y& o
TR o €9 H g3l 36 IReped
%1 for At gaa Tk, FAR!
forega amieAl o o B € AR
T Y wgd oy IR Jorrhg 9|
T 9R I8 FHIE UIfctad sl AT+t
&1 FEa0 ot 9@ T 21 61 a9 HY
30§ < ° 3R 9 B TR
ITR! T o TeeR W I8 AN T
Ihifold & — Tandem felix (3
T 9a)|

(i) B 791 o TOEREE € qe YRR fadie B €, 1o
(i) B 9IS o 3tfieiaad §, 1o
(ili) B T € S 2l

3 A AT L aer 1 98 o (wn) ® fees o B
TRREE 21 7 Wit e § uites fogd a1 21 S
(4.17) ! 3H YR e Y Gohd ©

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

S ferdl fer/a o =@ YR 1 waiafa 8 9 fe fa 4.15
o dtd faga uRER o= 9r % foe @, 99t w1 frem ed
JaHE & F1 Th WA Jodihd w4 IFF A1 & S Sk 34
TR & S R Mg fram faga &7« fuifa w5 o sEd ger
F3d 21 38 e KU T 3R 4.9 H <wiian w21 U Y G
@1 1 T TH I @ A1 gaH & g9 k1 uify & weiE
21 e [4.17 (b)] o 9 U & fog 3@ e 9 W ae
B. 27r ¥ B9 98 UM € fF R & 9K r I W GIhF &
TIRET © a1 38 59 YR e {ehdl ST Eehdll &

BX2nr = u,l,

B=u, I/ (27n) (4.18)
ms?aaqﬁwmmm%m%m%ﬁﬁg&aﬁﬂﬁﬁ
@  zE 7e sfafifea ® o r e o 97 o g fog W (AR

1 e o SR Wd gW) & k1 URAN qHH 21 T
Il § G & | aoHbR qafafd € S e S
@ Frdensrl W s #R Hehar € shadt T € e -
W e 81 el el ot wmfhfa gt © wHenst o g e
B S 2
() 39 99 & fmedt off fag w e & o soer TeiE™ 2l
Tt €1 31e T 4.1 (c) W e i, s =l g7 wehdt
o safterd gon 21 3 W@ 5= ed gehig & W@ wed
2, 9 TN o 21 T TeeemE &% t@ied 9 i 2
feoReRyd & @Ml o AEl ¥ SIRY qe HOT el |
AT B B1 Eie fagd YREe =i o gaehig &5 o
fou =9 e gan w1 Ygifaes TR S B
TH 3 24F 3 A Y% 9 98 ¢ T FEiu ar e
SeTE 1 €, AN YR T W 3T FHRO w1 & o
&l B| IE el dR o STt U oM W ferepfed g
21 T & Tae[ o & SHHEU © 9o foaRE e Hi
(3T oo o) ¥ T & FhAI 2|
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(iv) 9 AR % SR Iq- Jahid & Hi 90 i Fifa & &1 w6 TWa 7|

21 38 from &1 <o g% fam* e €1 9 3@ TR

AR 1 379 1T 819 T 59 JhR YHIST [ STqehT 7 a7 a7 g &R 7 fwm
FT IR Gahd P a9 AP el o G Ht 9N FaHiT &7 Ht w7 g

e w1 gRuefs fem am-aed fem 9 = 761 21 <A & Fem form am
q R & W el A I © a1 I & el fagd O % gue ifaw
RO 1 SR I &1 S Wae YR & fEm qen ae-wed e & | @ S
I Gerer MY T qen ety frem & o= | 1 W %1 frem qen mew % fem
T € afiEn steren ufges W fandt difaer afet (gaeta stuen faga &) &1 dEy
fordt a1 fifeer Tfer 519 o1 o o Sufterd O (forga o steren oW & =
Tl T Hd 21 FET A 7 A 9 e ot 7 foh UfmeR v ufiweiia frem fea
3 TR foaed oRiet R @r B § S 9HE % 9 aiafdd T8t g fefafad
3T BH URag foed o @1 1 e | werEdn sl

IITET0T 4.8 T3 4.15 W T oell Wl IR IR H1E 1 (F5oeht 51 a ®)
fored oIt AR e Tomedt foeg oR1 [wenfed =1 <@ |, <witan T 2 T faga
YN 39 SR FIE R THEAH &9 ¥ foafa 1 &6 r< adenr> a ¥ g9 &9
qftefad hif

fora.15

T () T 1> @ W foam Sify) f5e o w2 siferd © o8 Syl %1e o 91
Tohgl I o ®9 W R T €1 gW 9 & forg

L=2nr

I, =991 g uRerg foga omi=1

T Uit feret €e o ar ok forg guifea sie 2

B(27n) = p,l

g o Ml
2nr

[4.19(a)]

1
B o< —
. (r>a

(b) FohUT r < o R foreR wifTq) soeh form Qfiser uret o8 o0 © o w1 @ifra 2

* FHEl g AfTu-3 gere (gu) fram € TR s g W wed #1 T 9w fem
faga o) U % e W kg & B 1 {90 3@ € den guy did fogd ¢Ret =
TR % fau B &1 fxen ¥1 5 Fremi & ofd qen sffeal &1 fu= yfe 21
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331Ul 4.8

39 99T o faT g9 &1 B r R W,

L=2nr
79 el URas e o I 1 9 [ € W 9% 39 7W ¥ w9 21 S foga um
1 Toeror whawE €, IReg foaga o & o9 &1 AJe

I, =1(’"22J _ i
Ta a2

2

R o 99 &1 STEM % W B(27r) = ,uOIaL2

I
B=( Ho )r [4.19(b)]

2na’®
Bor (r<a

>
>

|
< | <
& i 3
2 i \//A
: . r
a
o7 4.16

71 (4.16) ¥ B o 910 921 AR o g 9 0 r o o UE 9091 T 7| GaRE
&5 1 TR STUH-3T9H TRIeRR WISl (1 tee 2) o TeRE € qe e 6 Srun
¥ Tt 9 feru w1 g <fa g fam @ Freifa 1 T R 59 ST o e
Tfafa foomm ¢ safae w6 W UfeeR &1 fem sTae 9 an) fF S w2

TEl =AM < Ag a1 9% © foR St R o uftuefe frm w6 R off
W AR a1 ST Gehdl € T T8 W IH H aHg &5 Kl GeAik Gad & A
Tt S| 3TEXT o TN, TR 4.6 | 90 fohT TU SR 1o o YohioT |, 38 W
= B = 1,1/ 2R [FHI601 (4. 16)] 1, Sife W91 o oh% W gaw &7 & fau g, uw
F o fore oy 2 fopan S wehan aenfy Wt sga | wfffaet € fe seu gufafa e
& o = w1 glaergds on] G S ek @1 el Sen § €9 Tush SuE )
I ITART B ATel 3Td STARTT Gashia Heami— gRAcTeT T8 2Rise g1 3¢9 gashid
& I IRehfad wE |

4.8 ufArferent qem IRige

TRt qen 2RiEe TH &1 SYHWT € S a8 I hid ¢ efitoe o
AEIH AR & A H o g ufeAernt 1 STAn e ¢ e o
ATTF GAH &5 I HH b oI T Al H1 T €9 T U R0 el 2
gRATfersht den Sz < H €1 B S=u wuHta w1 e feafd <@ i fierdt € o
iR -fram oart | o fohen ST wehd €1
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4.8.1 UATIeTeRT

e TEl U el ARt ok fora o ==t i) oe qiAersh § g qreqd 7 2
fop fTTeTenT 1 oiag SHeh! Bl o1 qorn o ifies €1 giATiert & T ol ar
Gftet o 3TeRR W feraer giar @ e welss ®U 1o ke o i o W1 1T |
B 1 39 YhR L shi Teh b UIST WA ST Tehell &1 Terdll afiiferent o @fi i
& HRU SO Pl GARE & Gk B o gashid &l k1 9fke I g
ufTfereh W @i & fory gmfera ari &1 SuEnT fehan Sar @ difer Y Uk g W
forgaeht w1

(a) (b)

o 4.17 (a) wRTfersht o foret wm o oosear i gfte 9 sTed @i g 791 €, o R0l e |
ehearel del AR 9T S T 21 A W 3fET, fhE YR ure-ue fiud W o o9 gasig & Th

TR 1 FRfad %% <9 ) (b) Torelt aRfie gieferent 1 geehia &)

o 4.17 o forht wfifirg uftferent =61 gaenta & gwifan @ ?1 69 4.17 (a)
T B 3 URATThT o U @S i faiiid en fe@m 21 fo4.17 (b) § geR
1 W T T © TR < - o i o e e & e el S 21 e 4.17
(b) & B9 7€ <@d & Toh 31091 o A fog P W gohid &5 THEHH, Taol al
UfRTfereRT ok 318l o SIS 1 Wl Wi o W fog Q W gaehta & geel © SR |y
& I8 uRIfereRt o 2781 o TR © T ST cleed el fciaed Hig e off
T B S-S ufEfereR Y e ¥ gfg B € 98 del SorehR g oh el SRt
fe@r 3 @t ¥1 9 4.18 ® 9% swnfiopd fasn faefua foman e 31 wfewferent o
TR G & I B Ol &1 GRATerRT o i &R g W e & o1t ok

YT BT 2
z |°=|°|'I'I'Ii'l'l'l'l'I'I'I'I'I'IEOI'I'I'I'I'I\\
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> ar e O b
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Tora 4.18 smafus @l afATfast &1 gawa &3 gaka & & FH9ia & & fae
T T SAAHR TER-UNT @, b, ¢, d ® fo=R &@ 7
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(b)

o7 4.19 (a) 2Rize ¥ fagm a1

forddl TR R UfEeR-T1eT abed W foeR wRw) S ff S aeh o st g
2 cd & IR & T B IY Wel be dlad & TR a1 & 1 52k A
T 39 YR I Al T Gk &9 § hIE AN TE | WH ARSI ab % TR
ah1a &5 B, 39 YhR, UeR-urer &1 Wik oo L= h |

M ST 9fq ki e B 1 G&A n ®, d6 B 1 ol G@ nh?l 39
TR IRas fogd 9 [=1(n h), 7=( 1 afiferset ® yenfed faem om €1 tferr
o qRaefd fom o SgER [WHie 4.17 (b) |

BL= u,, Bh=ulnh

B=u,nlI (4.20)

&5 w1 T <fero g% o @ o Bt B 1 URATfeTsht b1 HEI: SYAN THEHM
TR &5 U e o Ter foran <l 1 ol 1o | B9 9% <@ foh ufifersht
T iR 71 dlie wie Wl a9 a5 Sc= wE G99 2l

4.8.2 THI3S

Ig Teh IR W Soal g1l 8 98 R fomdt ar & sreafers
- TR S S €1 39 Teh U qiATersht o &9 | off 3@
S Hehel B 9 &% 0 o foQ gaeer |ig e w21 g e
4.19 (a) ® ¥ T B TEE TR U yeifed € W@l R W Te
Y T IE & i g Feae  (Rig P) T 2Ries & A
(5 Q) W gawia & 3= 21 fondlt el SRise foaeh th Temhy
fawe g 2, o forg 2Rise o e gashia & B fad e 2l

9 4.19 (b) § 2RIEE 1 T e S T8 81 FRehR-Tr9
= fotu faror g% fom o ST 9R 2Rise & Wi gashia & &1 faen
<farorerd €1 wfed tamd 5\ W 1, 2, 3 siferd €, 36eh i TimeR-um
&1 gafafa o STER gt & 3 a9l o Y oF Tei@E g
fEW T Y3k T o T sqent afmmor fara g =nfew) arer 2 den
3 3 Tl g R T RN &5 2SS i Hhied §; 39 bR o
RTETE! TR b1 Weieh Tl 191 2 h1 Weh q2 WIY1 3 i & &K shiel &1

T <ffST arer 1 oF e g9 &9 &1 uREm B, §1 9
Ut o RueiE fea | [ 4.17 (@)] L=2nr,
Y, =€ 19T <hig forgd ¥ qReig =&l i, 37d: [, = 01 39 JohR

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

9 YHR RS o HiX Gol & | fordt off fog PR gasig e
I e R

e B9 98 SO foh 36 WehR Q W o gaehta &5 I §1 A
ST areT 3 %6 STfew gash &9 B, ¥1 T aR {6 TR & frem
% IR L =2 1 r,, TG ST H1e ¥ B0 I8 3@ ¢ fo HO

waIfed B g (b) TRIES T STIHE H1E o a1 § ol freherdl foR[ ¥ I o ad @ el S o

1 9| UfERR-ufmeliy 99 g eRise

R ¥ S-SRI 8 S 21 379: L= 0, 2 B, = 0 | A Fiei

o %7 04 ol Ao € r I g 5 offeR o 89 B §1 91 0 S W gk &4 % an
B T A S wRA B 1L 2, 3 foam 8 T aR TR gw Ufteer o g &1 ST (g

g sifeRa wfed W@ T AR 417 @] FTUIFFR S TTIRE fF L=2nr

YR 2
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T STeer SR Feshed

B (2nr) = u,NI
_ HoNI

B= oy (4.21)

g9 319 2INise dul Uil o faw i 39 |1 9RemHl i ga sl gw
THIFHT (4.21) o 5h it URATART o folw FHtentor (4.20) ¥ fSu U =5 9
o 3 o faIq Tl (4.21) &1 AN 0 €9 H e w31 HH A0 IR5S
1 3fEd Bean re 9u 3EH Uid Tk @ Bl i @ n ®, 99

N=2nrn = 2Nse &7 (3igd) IRy

X Jfd Tehieh a8 B BT GE&IT

T, 3 TR

B=punl, (4.22)
31, Fgt qRomH W 9RHiferet oh T ue gam e

eyl 2Rige ¥ Feferal qoid: JahR B ¥1 arad § 2Rise oh T AiielhR
Fecll T € qO1 ST IR Had & Tk &fivr gerhig & U S 2l

| < i |

T WM 4.3 W 78 3@ € (39 31 o IR § siad e ol shi Gffeshr 7fa 3d) for smafya
T ! HeT WGATHR Bl S| 4TS Gaehia &5 STHAA ¢, T Th oqel heql o freent aiferen gfterd= et
Bl € 9 Wi 1 B qol ganta & H Yo9l i W F den gt e H Jou i W SR g
T gfIferet R foeR w3 ® S T R ° $9 9 R € 91 feffaa = ¥ g € (e fie
o o1 <@ e eae o W1 e g9 ®) | uReTferentel o Hem & | T e oiel S o Sru
ot fa B B W Ry w41 S8 & %u g, B | gfg et qun B o R w5 g nht s
URATART 2 & FROT o &5 § gfg arfi| TRATERTE <90 S1ee Tades &1 Hid w1 H 2 [
& 01 Rt 2 Y W T € o H ot F ol fRen <6 suen difas sesk smfew fa o foeg
?1] TSTEeh HRor %1 TEt aRAlereRT 2 & I UgEd & a9 99 I S #1390 YR 1 oHewe U
ek 1T SideT STET eIk 1A U T i B A FH U F I RE I G H wet vt 7w
T Foh 1 Siqel GoEd YA | Sed el e’ o) R i § agd STt ©1 9 = aid ok
HROT ‘A’ TRl off a5 e STaEen 1 T Y <M U T SYANT HASH SRES 2| ki
H SREe 1 TgE et M F1 ST 1 S 1 SrhTie Yo vfad Ruged o oA ufdied & fag
I SYROT B| FET Teh A F Wed AR q-Aehd Fdmmensh Ut (ITER) Fafm domm
W i oh folq g o Tenfid e Te1 @ TSrent wa T "edrht U €1 ITER ¥ Hedi e uRErsr Gaet
foega SR o fa 3@ http://www.iter.org.
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ISTETTT 4.9 HIE URHATCTRT fSTEH! @arE 0.5 m 72 51 1 cm €, ¥ 500 W &
798 5 A foe ¥R vefed e Wi 81 aiiferent o iR geenta & o1 aREmr = 22

500

B=punl

33TEY0T 4.9

S 1= 0.5 m a1 5 r= 0.01 m| 39 TR, [/a = 50 3T [>> a
3F: TH o7all T BT G [ Wl (4.20)] 1 STAN T Gehd €

=41 x 107 x 10°%x 5
=6.28 %X 10°T

4.9 T guiaT Tae@ amei & e sa—uimER

0 78 9@ g ? & el faga “reret = o SR gaia & 3 g
A AE-EEe R T e i ©) WY € gee gg ot i € o faga e
eish W STl Yeshid & ol STRITUd a1 81 98 RS ot G &1 ST il 2

o 4.20 T &9 WY, IR TE TS
et o)1 @ Ud i v @ WR eI
S TH-TW Y d W R @ € TEF a’ F
FRU TAF b’ R I kg & B, 2

Ba — #OIa
2nd

3d: I M HE THET ¢ foF Th-g & g feord 3 forqa
YNETE! dcleh Ueh R W (Fashid) e ST Sl T 1820-
25 &1 3afy ¥ TR A 39 Yahid d9a &I Yehid, $8! fogd
¥R oF RHTOT, ATeieh i STeRfd qel 3THM W feiar o e &
TeTehl oF o i SO W F7Rar &1 st fovam 39 o9 ¥ &1
T IR fagd YRIETE! TRl o TSSOl W g == Rl S
HeTted TR o6 99 91 Ml o 9fd ST9R ke & ¥ 3AN
e |

9 4.20 ® < T THIR =Tk a 71 b 9T T € foeh s
YR d 8 T o (THiaR) e [ e I, ferega el wanfed @
W & TaF ‘2’ = b IR TAF g W gHH e
&5 B, TR @1 81 7a &1 g 1o o SR 36 Gkt & i
feam el (S ek s W@ e §) 81 iR % uRuefg
M st [T [4.19 (a)] o TUR 36 Ja&id &
g

=Tk b’ o farea 9wy I, Wefed e Wi 8 B, % 0T Teed: Tk ol B STIAM
FXT 21 TG oA i &0 = ‘a2’ HI AR At B (T 3hqHT Y W F Gohd T )
TH 39 9 &I F, BN AHifhd % €, S ‘a’ & FHRO b’ F @S LW &
T THIHI (4.4) ¥ T 9 HT1 ARAT
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T STeer SR Feshed

:tUOIaIbL
2nd

T W b’ % NI ‘a’ W Fe il URehierd Sl G9d ¢l e YR e SW
foam foran o S& gk o fa=mi o g1 g9 ‘b’ | yaifed fagd «m o %R0 2’ o
Ge LR 9@ F,, & 9 a9 b &1 iR ffe aa w2 wehd 1 7w e J R
o SR 9 ‘b’ H AR A g B 39 TR

F, =-F, (4.24)

& T, Te =2 o dER T o FEW o oed 21 39 R BEH Wi
<reteh! qen STafiadt faega wmeti & faw e f <o & fan € & sl fm qen
SRS &e1 gRI W IO =peA o T o e fem o ered g1

T SR 9 gRomEl ¥ I e fm wEE fgen o yenfed e Al farm umd
T T T A 1w T o <vl w ¥ e e feend ¥yt @
aeft forga urd T TR 1 Hidehita il Bl 39 YRR

IR YRTE 3hTia ae Fiaaaiat aRId Ylashiva #3al 81

7 from 3@ fram & fauda © fge ean feragfost § steaem faan o
“gerdta eestl W wiaedu qen foasdE emawi ® emeRdu B B1" W HendE
(FHITR) RIS TF TR FI A Fd 2

A ST f o F o 9fd Tehish ofelg T SR 9el o GRam s fsfud
HIA | TS FHRT (4.23) T,

(4.23)

_ tUOIaIb
Joa = ond (4.25)

S ek 1 IUANT fod &R oF A6 TR (A) ST IRET i 9 i
H foran <1 Tkl 21 98 90 SI 9 R § T TH 2

T UERR 98 STt fogd o 2 S S o, Hie Suariie STyt e o fatd
H T TR ¥ 1m T R feord IwicR =rerhi | yanfed &1, @ 379 o Y @t
Hfd WX A W2 x 107N 1 9 ST el 2l

‘UfeqeR’ w1 oTe qRAT U9 1946 § 10 TE off| Te U dgifas 9 2|
RN H BH Yol oh Jahid & o IE ol faqw ST A6 q91 9gd dd ani
& T W 3faa sefafa &1 Tghd F1 Fefaar oF =fEu Tw SR, T
T’ HEd €, 1 ST W AR ot w1 79 & forg fman s 2l

&Y ok SI A, 314 heid 1 376 g9 UeR o 9ei § aRefyd o) g €

o ot =eTeh H 1A 1 eTafterd! faega o1 yefed eidt @ df SHet STue e
T T Gohg § WaIEd A 1 A Tk Fedd (1C) Bl B

* g g8 e Freverar @ for 9 wOR uw wwg fR faga amd/steen iasier s Bd @
o STERI/ATee] o g aal o fa =T H a0 FE an 1@ s e o de fem
1 AEgFsh R AR § et forpe Fer o e w1 wRer @1 qunfy 7w faga gawa
&= % T T AR feafl o yehtor W o] Bt €, Wy 79 v o Wt T & gR g
o w1 ot wfwfera fean S
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AT P SRR & S s 3 T e At

JAHT FATd G : foga g o 9 gl g €1 59k URomHEEy foRd HRieH o s 9, FRE
1T STCIHM oh HRT, 3T URA o B 1 SEfe faga umiet & e e steran wfaeRer o
Tl bl TR e wfed 21 39 TR 9% aR 95 A fagd 9w 991 1 cm g o fag gfa e
A5 x 1074 N &Il @ i foh 19 50 mg 9R Bl €1 78 39 YR e S fof forelt ot o =it g
TeH1 50 mg R 3§ K ¥ 99 dR i W9 WM &1l 39 9R & HRU aR H geT fowems o o1ged
BT

HIHA FHAM HT STAN Hich §H TR fagd «Risti 1 g9t oo o gfg w Fehd € a1 IR
(W) 1 SYAN ik eH FD el o faeendHi & ot guresnel @1 9 Yaofie o gehd 2
3Tkl UH faga o Sqfd ot STewaehar off B St @ 5 A

i 3R fo[d ¥ ygH |
s T T F IS FHHAM AT TR Wepfsh S el T
—1 0.5-1 s Nl 3V AR ALHIH 38 ael fl | fo o 3w
oA 9N 1R Uk ik Sfgu el § ot Tl oifST qen wAr i
—[W 9 YR TS HifeT o 3Tt A Thd o I o 3l

— R A fre frgd oW (DC ) T A 75 T e

== A T FA & R R F TG FIC 721 g <A w R
: o garREu 9fg HAM hI ik A i T H B q WA
eI gu o wRue 9u &1 s 2

T ST IRY ® DC 9id w81 7 el a1 Aich 39 FehR GHEIS € o o8 Jend
o I3 hl 99 Y T 71 o1 TR TR oI i kT ‘@1 RIS qen HA-Hre e ool g <fam)
FAM TH Tk o A faped €, Aih TR § TR M S § (T 1mm ), IRE I S T,
TR ¥R yenfed &1 %o ST &, AT fferet 2 St & qen o1t 9o fefa & 1 o1 verd Rt §, e
1 Fich GH: TR o S Rl =l € a9 IRuy § forRE N veied €F ol ® SR e = fow, o, o
o Q1Y =l @l €1 STRY § STkl 37591 U9E UM oh foIU e HHEISH whi STeEvdehdl et 2

Fifeh TRY k1 oToY STediel il ©, 3Td: WA i GEA SO Wl WG @ [ ) ot gy
T TR i AT o U 99 Td St

ISTEIUT 4.10 TrE Fruifid wom W gedt & gadia & w1 dfas sew
3.0x10°T?, A 39 &5 &1 faen Ahifers <o 9 drifess 39 #1 3K 81 fRe
ATUF o Gl Tereh W 1A T STaRed] ¥ vaed 81 W@ 21 e I8 ar fhe afas
A9 R @ ? q fIe[ um o o %1 G (a) & @ ufvem w1 ;o) <
Y IR I 3N T q dR H TAF Thih GarE W g haT 272

TA F=IlxB
F = IIB sin#
3fd Twish @aE W FA
f=F/l=1B sinf
(a) S foe@ o/ qd W ufvem w1 AR yefed eidl §,
6= 90°
d:
f=IB
=1x3x10°=3x%x10°Nm™

331Ul 4.10
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A e 3R G

g WfemeR 1 R § 9t ol o WM 2x107 Nm™' § =1 €1 #7d: U
1 WL T o foTq Gl o Gaehid & A 374 oi-eoh &3 o gwmal

I T FIA YO 1 T i faem SrmEt #

79 feen &1 ‘wfel & wfw oEwa’ o R 0 % gR W feE S

el B
(b) St foega ¥R o Yame w1 e sferor @ ST’ At @R 2,
6=0°
f=0
3q: =AF W HE g A &l H

OI'¥ lnr2ibe

4.10 =@ arT uwr W S Imgul, ek fgga

4.10.1 THEHM FohT §F T MTARR TS ST UIST WR & ATg01
319 Y ATIh! I8 fe@nd foF ThEHE geshia & o feod 1 smaaeRr ure e

it fog o I vafed e W 2, Teh ot el o1 ST il &1 T W hIE 42
a1 RN &l Bl e =aeR 34 fgyd o =7aer & THedl © S T8 THEHH fagd

& o gwiar @ (S9nt 1.12 3fEm) |

B B SH el YUl W fER i § e SR arw
T4 YR feord ® foF UHa9H geshig &9 B U9 % qof | 21 39
o9 4.21 (a) ® <wian ™0 2

JahTd & AT T | eneTi AD 991 BC R &is 9 AR
T FIA AT TR FN ST AB & Gaad 9 3 W 9@ F,
TR e © Forgent e e & a1 o ofiat 1 @I 21 39 =
1 RE R

F,=1bB

T YRR, Gah & 1 CD R T 9 F, AR Ha €
S T9T ok el o @Y k1 AR €1 39 St i Gl €

F,=IbB=F,

T TR IRT R SR 72 97 I € I F, 9 F, %
TS & HRUN U9 R Teh g1 30l w1 e 21 o 4.21 (b)
HAD fR o I &1 T 393 @m0 ¥ 9% e Fw7 © E
TE el Sl U H e i R g Scae el 8139 5
ot =T afHToT €

T:P‘IE+FZE
2 2

= bBZ 4+ 1bBZ = I(ab)B
2 2

=IAB (4.26)

el A = ab 3TA 1 & €|
319 B 3T W YU R fo=ar &1 5w urer 1 a1 gaehi™
8151 o 7Y el €, W STk §I¥ hiE BVl ol B1 TH HeIh
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(a)

F,

< a/2—>.<— a/ZJ
l :

F,

(b)

fora 4.21 (a) WEEH Jaig &9 F fem
e foed YNEE! AR healt| Ja®a
Aol m STl Hehd Yl €1 Sl Il ¢
3787 ok TR B A THH! YA heell i
AT SO HH HI B (b) heel W ad
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&5 B q¥ Feell W Afaeie o w9 1 01 9 od B
(TES YT O = /2 o aeqedt 8)| e 4.22 W 7@
ST YeRTOT AT AT €

sT1eti BC @1 DA W SRERd o 9T § 99 e
o faudia qen el o 218 o SfRW wE wd €1 A I
BC 1 DA & Tefd ohal &l Faifed wd &1 218 &
Y TEd e &SRO A Th T Rl R FW €,
UROTHEEY hIE 52 oel 316 ol S0l el €1 9enshi AB
T CD W TG 9 F, TN F, €1 3 oft wfewmr wfeq wqm
wg fauda

F,=F,=1bB

WY ¥ W@ T &1 36k IR Ygd i aE Th
o T I Bl &1 qent, fusel veneor fome a6 ad
JAhTT &5 oF ST 1, T ol | o SATE0T HT FRATT
3 Y 2| 3HHT FROT T 7 foh Togrd s o1t Sl ok
o= &1 daad I w9 & T 71 o 4.22(b) ¥ TR AD
W 50 e 1 599 K@ v ¥ 36 g% <9 v @
% 3 9o Tk IEgH T | T W qA 3 H

(b) aftmmr € :
forT 4.22 (a) T91 ABCD &1 & 959 gashia &5 a . a .
N N \ 7=F —sinf+F, —siné
W HIE A5eSH HIU O A Tl (b) TRT T SR 2 2
94| Y3l AB @1 CD W RRd 9 Fy dTF, =IabBsin 6
T Y 21 =IABsin 6 4.27)
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S-S 0 > 0, I o Tl o s olead 5 off
I 1 AR Tl 71 THY 9o W@ 59 W € 991 7 A 90 o 0 A 7 9
&1 TR (4.26) TUT (4.27) o 5 ST i Fecll o Fashia el e b
&7 & WL A% & Y H Hed L ehd 2| TR T U9 o Fah1T S0 hi
TH 39 YR TR i €
m=IA (4.28)
Tl & 9feer A 1 faen sferor e oS 19 & STER %1 o qcf o iR &
IR e € (F1 4.21 3f@n) =i m qe1 B & &= 1 6101 0 B, GHHOT (4.26)
T (4.27) 1 oheiel Teh o4 N o5 Tohal ST Gehdl ©

T=mxB (4.29)

T% feercmfash! o ohtor o wew ¢l [foga & E # fgya smept p, w1 Sga
faega]

t=p XE

St for TEeRYOT (4.28) W T ®, gaehta & ot fomnd [AL?] € 9o Skl Wik Am?>
Bl

THIRIT (4.29) W T ? foh STel m a1 &5 B & THicR 7l Fia@aial gl
2 1 =t 3ot ¢ foeqe e S @1 S/ sheelt W et el T g o e wreeeen
1 3 ST el & (T8 Gahid 0 m 1 R o%g R ot 0] g €)1 S m
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q B WG B € qf WrEee wr g €1 Feel § g o quH e W ae e
I Bl © S greell i a9" SHeR! o fefd ° o a1 g1 S A iewwi e
& o wreree sl Bl € it gt § wiE guiH BN W U ae ol I
eIl & S 39 ol o gfig T a1 1 39 ol S0l ki SUEfd o RO &l oy ek

e 3w SR ek

Al g Fehid fgyd STl A &5 o G WA H Ghad o B

I e | UE-UE W gUN W B 5 S o foTg SHeteh, THih (4.29)

e off @] T 71 q9 I8 G W YR oH oAl S §

m

=NIA

ISTETUT 4,11 10 cm B 1 fordht greett fomd org-9@ 92 100 €, H3.2 A
faga um yaifed & W R (a) Heell o Hw W gOhE & fhaw @2
(b) T4 el 1 Gahig el 1 72

7 Fecll Sealer ao § 1@l § qen foReh dfw st S swes o @ Wi €

o i S0 HT o AU w6 31 Uk 2T 1 ThHHM Heashia &5 afas faen § 7
S 39 YR ? T o o gecll #1 el Juhia & 1 fKen ¥ 21 g &9 %
TuTd | gheell 90° o I W Ui X S 71 (¢) STRFae qen ifaw feafd § et
W 9 St % YRE @ §2 (d) 90° W U FH o WA Fecl gRI AR
FIUi =Tt Rt 22 el 1 Sieed ol 0.1 kg m? B

'

(a)

(b)

(d)

TR0 (4.16) |
B = 4N
2R
F&l, N = 100; I= 3.2 A, 9 R = 0.1 m 3HfT

_4nx107 x10°x3.2 4x107° x10
2x107" 2x10"

=2x10°T
B &1 faon <fe g s From g0 9 el 2
TR (4.30) W Fahia ATEOI
m=NIA=NInr=100%3.2x3.14 x 10° =10 A m*
79 aR R fen <feor e ofrss fram gR1 o et 21
t=|mxB| [EHH (4.29) 9]
=mBsinéd
HRH H 9= 0, 39 TR ARHF o 30l 7, = 0, 31d H 9= /2 (372 909)
TH YHR SAfH o APl 1.= mB=10x2=20Nm
= o fgdta frem @

B (X 3.2 = 10 1 YA HH W)

g d—w=msin9
dt

Tel g et H1 Sig et }1 fEen FEH % SER
do_dods _do
dt dodt dt
TAHT ITAN FH R,

J odw =m Bsin6do
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3aeIUT 4.11

3qTe0T 4.12

6=0W0=1/2 I FHHAT HH T,
o n/2

5dew=mBJ sin® dé@
0 (0]

2

w .
!/7f=—chos0 [ =mB

® =

1/2 1/2
mf = (2’71—8) = 2 X_ZIO =20 s_l
9 10

IETEAT 4.12

(a) Tereht foep &S a0 T 1 foega UREE JRERR 991 W@ €| 91 59 9191
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TH-T ¥ 4.0 cm F T W™ 3 T, T, TR T A T B € FA9: 8.0A
TF 5.0 A 1 faem oRd U € fen § varted 8 @ €1 aRA % 10 cm e W
el 1 AR HITST)

U Y el T IRATTerRT 80 cm wiel © @R 3EH 5 WA € o oy
T 400 ™ €| ufATTereRt w1 = 1.8 cm €1 9 396 8.0 A Trd ¢y yenfed e
@ ® @l ufAIersht % Hiat s o U Gehi &5 B ok U0l Uftshferd iy

Teh TR Feel fFUsh! I 9o 10 cm 2, | 20 H & 3R 399 12 A faga
U YefEd &1 W €1 heell Sealerd: oiesh! g8 ¢ R 3k del W @i T Stfireds
0.80 T o THHHM Fuhid & i X2 T 30° H1 Th HI0T A 1 Feoll W oM
ol ST AT 1 qRET 2
= = el TeoHeR Hed M, 6 M, o foaron = faw m E
R,=10Q, N, =30,
A,=36x10°m% B,=0.25T
R,=14Q, N, =42,

A,=1.8x107m? B,=0.50 T (I Hiex o ferg form fraaies wmm €)
(@ M, T M, &1 &R-gufears, (b) M, T M, &1 sieeai-gafedis =1 S1gara
EIECIEI

T TS | 6.5 G (1 G =107T) 1 THEHAH Gah1g & ST @M 71 21 39
SaHTT &5 W Teh Soirg 4.8x10° m s o AT 9 &5 o oiered HSll T 1 Sl
FHIfSTT foh T9 Teraeid 1 991 JARR 1 M7 JAhR el i 531 Fq hifag)

(e=1.6x10"°C, m =9.1x10° kg)
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4.12

4.13

4.14

4.15

4.16

4.17

9T 4.11 H, JAR HE H Serae i GReRAU ST W FHifSTl =1 I8 3W
TSR & a1 TR A 22 e S

(a) 30 T 9Telt Uk AR sheel et a1 8.0 cm ® 3R f5ad 6.0 A foga
U YeTfed e W ], 1.0 T & ThaqH &fas gaehid &5 o SeafeRd: ol
21 &7 Y@ sheell o eIfirets § 60° 1 HI0 T B1 Heelt Hl qET F ek
o foru St wfasteet @ S =1feq, 38er afiEror qieRfad shifs)

(b) AR (a) H ST T JURR Feell hl IH &AFB hI AAMHT STpfa w1
el Spealt § Hfaeenfyd i feon S (29 |t foero sftafia ©)
FI1 ST I IRAfT &1 ST ?

ITfafed 19

T Tk geh IR shefordl X 3R Y fert et w59: 16 cm W& 10 cm €,

IR-<feror feen o THE Seater qd o srdfted ¥l ged X H 20 € SR gEd

16 A fod o1 yanfed & W ?, Fhechl Y ® 25 W € SR 39 18 A ford &

wefed € Wi €| Uiv=E i SR g Hieh WEl Ueh Yereh <@l € o X H o yare

TETEd € Safeh Y H gferoned 21 gt o sy W, S Wellfed g emel o

FHIUT IO Fel gahid & H1 IRATY TF {90 A1 Hif)

10 cm & 3R 107° m? 39E F12 o Th &9 § 100 G (1 G =107 T) &1

THHTH G &5 R f5E AR @ uffas s i s € saw sifueman

15 A T o ganfed & ehdt @ 37 shie W afushan 1000 Y i Hex aue

S Fehd €1 39 SR o TIq qiAereht ok Faior o1 foeror gesw) @8 7 sty

& wie de-gas 7@ 2

] ¥R, N % iR R T2 o1eft gRieR geel o fog, s6eh 3181 W, ohg 9 x

T R fom el fig W gahig & o fag e =9 2
UJIR’N

2()<2+R2)3/2

(a) TIE T, THY el o g W et & o ferg guifad aRom & wre
fopan < Wb 21

(b) e 321 R, T % &1 HE&A N, aell & JashR Fefed Th-g @ R g0
T TR % GALR, 187 e e wh T 21 S § gaE e o s @
faon & yanfed e W R <vifsw foF Fefermi o e1e & @ qeAfag W oa,
T 9gd B 0 & AU S fof R 9 &7 8, THE9E € 3R 59 & 1 o
om = R e

B=

NI
B= O.72'u0—
R

[G8d B ¥ &5 W THITH Jahid & 0= Hd oh aC Sl T8 H
IftTa eeen gedgices Feforal o A ¥ S S 71]

Tk SRIES o (TelE Fahia) IS i SAdien 5541 25 cm 3R sl B9 26 cm
21 3T W et aR & 3500 T @9 T ¥ A R § yefed fagd o 11 A
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4.18

4.19

4.20

4.21

4.22

4.23

T STeer SR Feshed

Bl @ ek & 1 7 M e (i) TRSS oF W (i) 2RigS o e H (iii) 2RSS
B ot g8 @rett e |
Frfafed wei o 3T ST

(a) Tl gohiss & ek UE1 Jehia &= wenfi feran o @ foreht aftamn af wk
firg W oRerar €, W fen ffvea ? (qd @ ufvem) | 39 g o e
01 AT A 2 AR Afraferd U et Y § = o | =i Edl 81 3
U1 & YR o7 o aR § 1 HE Thd T

(b) T AR FU1, Th T el SFHM Ghia & § Fae il & forgent
afHTor we fEen S T g 9 g fig W e W ©, T Sifeel 9 W Sl
TU THF TR 3N Sl €1 A I8 uH of o goer &4 ° gueh R off g
FHU Y FHE GG T el al 1 THRT A A1, YRR = oF SER BN ?

(c) U= ¥ 9o i AN =l g Teh ToEA Th UH FhIS | YA H @
fored ST 9 <o fen it iR TwEHH T S & 21 9 faen sase foad
THEAN G &3 TAiaa fhan ST difh soiaeid ol 8T Wd W@ 99 9
forafad 8F 9 U1 <1 Foh |

Stad Shefre | IS 3R 2.0 KV o faseiat @ @id T soe2, 0.15T
THHAM IR & W TR B 2| S BT T T A RIS AR FAH
&9 (a) IRIW a7 o oo @ (b) YRR o 1 fem | 30° &1 107 &= 2l

YT 4.16 H AU SoHeieesl Gefadl ol SUAN Fieh fohdl agas | 0.75 T &1

THEHN G & T o €1 35 & o i wohem e & Hefaat

o SIS 318l o warad ol Sl €1 (T & YR ) AR ol 115 kV

fauaiat W afd Tk ekl fhor 91 5@ & 0 ST Freferal o s1er den feraga

&5 1 oioerd e o e ya9 L #1 A 78 7RO 49 9.0 x 10°Vm™,

feoraga &5 o sifadftd @ € @ 78 A sy T fhon g # wE @ w0

#l 78 T FINY fF 98 SW HAE s = T 2

T dieft, Afes = 9y St e’ 0.45 m T $oHH 60 g # 38k f W

IE q TR R R ol g ¢ % 9 ¥ 8 | 5.0 A faE@ um vanfed @

@ R

(a) =R o Adad fohadl Jeshid &5 o ST i ai # q9E A B S

(b) FaHTa & H1 XN Fored T gL AR fag@ o 1 fKen Ichfa & &
ST @ A § S ade feha B2 (AR Sh FSAEM i 34N hifeie)
g=9.8ms>I

ek TR S Sl Y $Eeh! Sei Hiet i SigH ol dRi H 300 A T e (37eq

I % fIw) venfed Bl 81 AR o <= 9 Tehish e W feRe St STl © AfS ShT

S 70 cm TE < T W 1.5 cm @ T el ST 9 § A1 Wi ae?

1.5 T %1 T THHEH G149 &5, 10.0 cm 551 & dom R &= o fommm 2

THh! e o1 & iR qd 9 ufvem 1 @R ?1 wh ar fEd 7.0 A TR e

TaIfed &1 W 7 39 & H g S U e Y iR Tl Bl R W o are

I 1 g SR fren @ 2, A

(a) TR A& I Fred @,

(b) AR N-S fem ¥ FAERR ST g&-3W afv=m fen # = fan S,

(c) N-S feon & T@&d g & R &1 318 § 6.0 cm = 3ar fan sy
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4.24 “FTHF 2590 3000 G H1 TF THHEH GARF & A T T Teh SIARR
T fSEet ot 10 cm T 5 cm iR 590 12 A 910 afed & @ @ 39 &
o v 21 fo 4.28 o @l T o+ fafu= feafaal § 59 W o H ot sorgm
sl o 22 R e o = o 22 Tl waen At feafa wE- €2

z z

A
d

; [ s
s

VI A

4
<«

Cvy
«

x @ x (b) (c)

z z z

il o g

30°

x (@ x () x U]

oz 4.28

4.25 TUH JUHR Hea frad 20 W & R gt 55 10 cm ?, THEHAH I
&5 § Tl ® fSgent ufmn 0.10 T ® 31k S ggell & det & ofsead 21 afg et
% 5.0 A fogd o1 vartead e @ e,
(a) Feell R o dlell hed SergrH SOl 1 72
(b) el W & ol el TR Tl 1 22
() TaHE & % HRO el oh T TR W o dlell el e w
1 8?2
(St 10 m? srweer & 31 o & AR @ T 3, S At F g T
e 10¥ m™ o T @)
4.26 TF URAIfART St 60 cm At B, fogeRT 5591 4.0 cm ® 3R f5@d 300 W
el 3 T AU T €1 3k iR TH 2.0 cm W41, 2.5 g SAHM H1 AR THR
(3% ok e 3181 o oo T §1 dR Ud Wi ereRT 1 3781 <A axfast ael o
E1 AR 1 URHATTshT o HH ] aTEl HASEhT g T el 9§ Srer e
S 59H 6.0 A e o 95 w3t 21 fohw o 1 faega o (afteea w1 s
feen & @) @ ufewfeet o W A geTfEd @ W AR T 9R SATe HohTl?
g=9.8ms>
4.27 el TodAie 1 heelt %1 gfade 12 Q #1 4 mA 1 o[ «r yanfed eH ™
Ig quitchel faeid <o 1 @119 39 freaAdiet 1 0 ¥ 18 V ¥ o dieediet §
Y TUART HT?
4.28 ol TredATier 1 el %1 ¥fale 15 Q 71 4 mA +1 fae[ o yanfed gF ™
Ig quitchel faeid Suifdn 21 2119 39 oot 1 0 ¥ 6 A T a1t THR 8 Hd
172 T Hr?
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