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S Toa & oI SO Sl URGHHY qX el € Sad € gHd H I Ty
wfafidd &1 St 21 3k o smawas o v, = v Sl STFAIR T I Hhed 21 T
S 1 TS 39 YR a1 11 2 fF 9 o9eF D, % 3R W 9gad ¢ @ 39
Twg D, f1e1 fasa W #iar € qen o 3 fok T ¥ ofid B €1 99 o il
FU1 T &7 H T H § el faed & T gl ) 9 %0 U @ § @l W
S A w0 F o F gV g T 3 (T v &
o9 IH THA 1 dieedl B1) GHIH (4.5) § T8 TR ®

o oil o v =1 oo § @ AR, faw seristl | gfg &R
o R0 g Tl Sl ¢ A €I o e aReR 59 96
A% Id Bid Wd © S d% [ o oHT S o s

oo 9 o fau eTevges S 9 T8 R ddl S9 9Hd
iR @ ekt & g fadf gt Ftn Rl g Frem
Y 9T ol I &1 TR (4.5) W, 59 Wi o 2 —

gBR
U=7 [49]
el R i @ 9em &1 B @ 9 78 <1 %1 e ok
TR B
d: AT T TSt el

—mvv = ——- .
5 om (4.10)

HEFAIZ 1 Y=o 36 qed W i © T fret
3T o T YIGHHTT 1 THY 3T i A6l SET Hell i

e W R TS 21 HEeeied %1 ST sHY @iid
g RN GRT AR T THART ek JROMHT ATt
Afafwastl #1 e W & fau fHa S 21 gqen
S Sl S ) A F 3 o g F
AR Tl qeh Toh T geredl o1 Wyeitod s | off foman S

TorT 4.8 AEERA &1 FaE AR@| foIg P W
STARTA HUN 1o Al 1 Eid 21 A ST w0

1 HFA THEAN Ao Gaehid &3 B o SR D,
q D, S % SR-JARR 92 R T FW 2| TH
% @R LA 21 Sad: A HOT aEd 5R 9

frepTet fuw s 1
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21 ST ST eaufaea ugel &l 3ca w W | fRa s 71 29 fedfiea ueedf
FI eudrell | AW o TR dun SuER § R s R

ISTEIUT 4.4 TFFALH 1 Sifers G 10 MHz 81 W2l i ©@id & o fog
eI Gaehia & w1 7 feha e =Tl At € st 50 60 cm © d ©Re
BRI 3 el g i Tfdst it MeV | dfhfaa sifsw)

(e=1.60x 10° C, m_ =167 x 10" kg, 1 MeV = 1.6 x 107 J).

T Sifer Mg Wi oF Wisaeieid o sUeR gl aney)

TRl (4.5) A1 [4.6 (a)] 1 STAN HH W eH W@ gl @

B =2n mv/q =63 %x1.67 % 102" x 10° / (1.6 X 10'°) = 0.66 T

i &1 SAfag am

v= rx2xv=06mx6.3 x10° = 3.78 x 10’ m/s.

E=% mv?=167 X102 x143%x 10" / 2 x 1.6 x 107'%) = 7 MeV

3alelul 4.4

R o &

A ok - SR TG oh &5 B Yoel i orell Sproft <91 &1 <l oS H1e1 i SEERid & wro
T 1953 H HIcTdl o Gel AfEehia et T 3 37" Wigaraiga Tnfud 2 faan on 38k 99
@ vie € 9Ra o fafae weeEl; S difte SEe S H (TIFR), 99%; 3eiig g
forafoane, sTeiie; 9 SIS, Shicrhldl qell e favafasner™, aeear | kit -aIeed YR &
¢ o wifi & T

I3 o 36 H @ 3 I € UTh @k TNfud gu— 5.5 MV fHal TeiA o1y uam] STde s
(BARC), Hs& (1963); 2 MV ZfHel Heia IRefta Wit TeM, sHq; 400 KV 2fifHer 799 sArRE
feg forafamrem, s den gl foaeafommer, ufearan smite o Uee foavaforne™ g/ ¥eM fhe
T 66 cm TTESARA 1 UGS fovafoemed, F€ie | wfd fa T T @y soeee o Ol
fovafaeme™, qor o +f Tenfad fe=n T

YR qT ST o JYERT A Toh Y@ AU ARt ol Hgaeiie % (VECC), Shictehrdl §RT gord:
ARATT SHEA 1 STAN ek URed] ol Higarenie FfHd witep foha T, i o] STIEeM oh
(BARC) §o 4 2 MV °8H aF € % e faepta wa ffda femen qen 2 it emeem deem
W14 MV 220 Ueeielq oes @fua fan =

3ok Y TS & favafamer™ o Rm S (UGC), w14t feett o i fovafommer gfasn & w9
o sffagatoeme™ e %% (IUAC), T fReell § T 15 MV 320 Ueeigq; Hifden! HeM, qa-ver
T 3 MV $2 eelg; S, TV 9 ST 1 ] WS FREe, K0TS ae SR e
TRHTY] TG ohg, Feqahd § 31 1.7 MV 22 Tfid U TIFR 9 TUAC ST &1 31at gfaemd,
SRTE LINAC Hiega et ST SRl &I S=3 sl b ofitd & § fhal S 8, o a1
AT 5 @ R

= O S STTARER T Sl N ¥ o 95 § TorRi o aiad R 1 T T S
Uikt g, S8R § Tk 2 GeV THepigi fafsror wia ffifa feran <1 et 2

Y] Sl fad Afasd § fashed o €9 1 wie Scaey qe fogea ugied o 9o o6 faw &
SeIferd s 9 fomR &Y @1 2
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T a3 ek

4.5 faed T 3ETd F HIUT Jaehid &,
srar-ree fEm

o et & e A € 9 weft faga umst (stern nfaeier smaw) qen woif ok
IS AR SAEOT % HROT I gU S| Tl o1 &H fagd ¢R qen 3qok
BRI I AhIT &F o o HaY oF GR H STEATH | I8 HaH aw@
g T g wra B ?1 fo 4.9 ® w ufifa fora o = Xy
Turten T 7, o faga o 1 vanfed W@ 21 A o sAfdsted steEd
dl W fo=m ST 91 «ifSe &6 39 saFd g 399 r g W feom foreht
g P W gaeh14 &5 dB &1 7F i e 21 7 ooy fawen afee
r 71 dl o S 9 HI0 ol 1 qd TE-T1ae T o STUR qehig e
dB 1 9RAMT foed ¥ I, e sead | dl1sF STIshgandt ae 8 r o
o1l o SIChEIIT! &1 39 &5 whi f&en* dl qer o dell o weed i ox:
el dohd gfa o

Idlxr
dB o 3 T 4.9 r-gree frem 1 fest
4y Tdlxr fﬁmﬁgﬂw‘—mldl,r@?\?
“an [4.11(a)] f¥erd fog 9 &5 dB 341 &l 81
. ‘ ® faz = 3 e € fF &
mu0/4nwm%|mwwwmm%m SN P N
RUZEREEID ' AR gl 2
39 &3 1 giAm
Uy, Idlsin @
dB| = £
|dB| P—— [4.11(b)]

el B WiEY-TuAwe o ord | dlxl = di r sin® %1 STAN fman #1 Hehia &
o forT Tefieon [4.11(a)] Hol T €1 STREMA! et Z_:: 1 Fenef 7 2 —

Z—; —107Tm/A [4.11(0)]

M p, T G SR (A1 Faiq) w1 gawvierar s wed 2
JaHTT &7 o TE-gee g iR feragfiet & S e o $w garand
& 1 P A T W F T TR B
() @ A F wiE G @ wW @ v fag aF W g F i %
SFHUEU B T I & 8 W ereaR fagid o el € (39 e § 9
o ST o6 @i T dl S gaig &7 e @ S o oo dia, foega emaw o
feor aga &= e B

* dixe et Teen <feror eed O FrEm g ot 9 @i @1 dl 99 o dell b RMET) hedH Hifse
foF @19 Tect Gy © T WKy # @ T w ®© ) Al ufa amed € o aRondt st
SR Hhd HN R F% feOmEd T A IROMR S R AT SR FW 143
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(i) Teerermgd & fEer Hia, S oEd SERT, g S eIl € Siafsh Gk 14 & Th
Tl Gid S, 1 dl 51 3 2l 2

(iii) Teorerga &0 Gia 1 &5 o fag o e orel foema afer & efew & @
mﬁ%ﬁaﬁa & foreens afeer raen fora ¥ s1o@@ [dl {91 o qall o dead
BT

(iv) SrE-ee forem o whior o frelkar € S feer g & o e e fes 4.9 ®, feen
dl (291 g Y@ | forelt sff fag W ek &9 g @1 3 fawn & ek
6 =0, sin 6 =0 T GHH[4.11(a)], IdBI =0
T feepee &1 foegaeiior, Hod fXepee &t Jaeheiiara qen fafd | JermT o

AT H Tk ek G 2l

Ho 1 7 1 1
= 4 —_— = e =
Loty = (4160 4n 9x%x10° (10 ) (83x10%)? (2

39 Hay o fowg o 70 form gaeta @ & o1 8 | ==l % gfe frafa
H Wt 1 o e B, O e, IR # ffee Bl e, qe py W W R ot T
HM 1 = B W ST HI A W = 8 S &1 S1LAseR! H p U e
TR 47 % 107 R

3ETEUT 4.5 s {TEA U 3998 Al = Axi S99 T 3= 4 [ = 10A FaTfeq

e @ %, o fag W feerd B (9 4.10), y-318 W 0.5 m 3 W feera ferelt fag w
THH HRU GIRTT &7 1 F HA 81 Ax= 1 cm

Yy

P

|

0.5 m

\ —> » X

— Ax ——

o a.10

TA
l sin @

_ My Id
ldBl_M—r2 [ SR (4.1 18R]

dl=Ax=10?m,I=10A, r=05m=y, g /4n=107 L2

60=90°;sin 6=1

|dB|=%=4x 10° T
T i & I K9 +2 e & 21 gqent o1 7w € fw
dixr=Axixyj=yax(ixj)=yaxk

Tl g9 SAUh! GRY UG & FEfafEd = o @ 9 S €
ixj=k; jxk=1i;kxi=j

e AT 39 &5 1 9w o 2}
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3Tl STIAM H TH JARR URT oF hRY el &3 URepfad &l o fag
Eleissicelcpfcaictpin el

4.6 foed aREET AR’ UT9T oF 3787 WX Faehia &7

TG S9N § T fogd YNE JHR U9 o HRUT SHh 3187 o ST gah g &
1 oA w11 39 oA | fUsel IR | afvia fcred forla um sta&ai (1d1)
& Y I G R ST g9 98 9 € R wefed fagd o eraftadt @ qen
el g feepee (Frafa) & feran mn 21

fat 4.11 o gaeR a9 ® el fagm o [ yerfed g g
T ¢ 21 U R Gt fog W xy a1 ° feora qwifan wan @ qen
T 1 B R x-3181 & o 1 o1t B e Tl ovet ok forg
P W Yh1d &5 IRehford e €, 9 ofifSe fog P oiet o &g
T xR feom 2

¥ o 9k sTEdd dI R faeR #ifve, 39 o 4.11 °

dB

dB, ,

TR T 1 dl o HROT Geehia &5 w1 TRATT aE-Hee e
[T 4.11(a)] & TTER
dB=&I|d1Xr|

3 (4.12)
47 r 7

§ r? = + R?| W &, T R RE F ST, T IS fory 411 e R e SweE gasn
¥ a3efig fog o fozere wfew o woad el ST 6 AU, & s w guwm aul e fo © v s
a1 4.11 9 ofome dl y-z o0 o € Safer fogemes 9feel ¢ $@99 a1 % F701 G &9 dB a9 S8 @ waed

d19 =iefig fag P ash x-y a1 § 21 3%: | dl ¢ |=r dl, 39 ¥R TG Tk STl I AT T 2
_ My Idl
dB =2 (< + R) (4.13)

dB T fen o1 4.11 ¥ <uifet 7 21 T d1 920 r 510 S 9 ok e g1 TR
TF x- 3o dB T x- 3181 % Aaad o dB, 2| T x- 3 F woaq e
! HAIfSd i € o o TR € Sid € 91 e Y R Wit gl 21 SEedl o
foag, st 4.11 # <9T STTER d1 6 RO 1626 dB, 386k fara: faudia dl s
o HRU AMEE gR1 TR &1 S 31 36 YR hae x-379d & o Ui €1 xc-fewm
%W%WW@WdBX = dB cos O TR Hich U fRar s
kel

fas4.11 = fou

R
cosf=—————+ (4.14)

(XZ +R2)1/2

iR (4.13) 3R (4.14),

_ HpIdl R

dB . (x2 +R2)3/2

X
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34Ul 4.6

HHE 991 W d1 3T 1 Geher, 2nR, UK B © S 991 w1 IR B 39 YER
tol R? i

2(X2+R2)3/2 (4.15)
ST TRomH i T fov frufq o 9§ & Rl o g W a8 uw

FL Ghd &1 9 YRR T8l x = 0, 91 BH I Bl ¢,

B=B,i-=

AR AR o HRUN Gh1 &7 @Y o arhR g S § (9 o 4,12 9
<9I T B k1A & 1 R (k) ST B ST f9H g g €1 U
o e e e 2,

FAHR aR & FRI 3R 3797 37T 819 FT gl 1 59 FHR HIST o Saferar e
YRT T 39 FT AR Geha HX, q9 $F G H1 holl g7 ST FaHg &7 H1 9w
T 81

=&

Tora 4.12 5 fagmaret umn &1 Jas &= 918 &t foaw axg o afvfa 3fao g%
33 I gRIScI= gamia & 1 fen fuifa eidt 81 7w & Sud ued 6 ST ye
q Fract ured i IfRur e W ST R B

IETEIT 4.6 o7 4.13 H 9T 78R foreht T ar 5o 12 A faga o yenfeq
B @ 2, H 2.0 cm 1 % STgRHR =19 § Hiel T 1 36 =9 % % W gah g

ﬂv

(a) (b)
o a.13

(a) e Gl & HRO i & T 272

(b) T &9 o srefemi gR1 B %1 @ T ATEH SRR 991 % AR 9 fa @ @i
e &7 o 4 TH T o FAH 2

(c) T TYeh IW H i IRGdT &M AT R i 36 3o o erefgm o qeet 1
o H fod 4.13 (b) H <RMT AR Seret feem & @i <)
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&

(a) ¥ e o Yo e o foIg dl 9 r 9| §1 37d: dlxr = 0 36 TR
Y @ |B| %l ®IE AMEH TRl <l

(b) SrefgamehR =9 & qeft Wl & fou, dixr 9 Tk TR o TAKR B (HIN &
e ¥ Hiqt 1 99 gU) | 36 YRR & gl AEE uim § gt g S 2
374 R =9 o faw B #1 fen <faor s fem g0 9 eidt 21 g
URATOT SRERR 9 o fAw B %1 e Bl ?1 39 YR B %1 A 1.9% 1071 T

2 qe 9 e o qel o Sifeieed Eeh it Sd €T 2l
(c) B 1 U@ & ® S (b) § ¥ W fen fauda 21

IETETUT 4.7 10 cm 5591 &1 100 HEHRT AYS T HI 1 Fhelt Tl Feeht W fo=R
Hifse fed 1 A fog o)1 eifed 81 @ 21 el o ohg W Gaehd &3l 1 g

1 87

A Fecl HUR AU T 7 7: T Yoish TR 9 i B R= 10 cm

= 0.1 m | Hhd &1 B B F@ N = 100 €, 31d: Gahid &5 1 qEm

_ UNI _ 47x107 x10% x1

B =1
2R 2x10

=927%x10* T=6.28%x10" T.

4.7 tfow wr uimeda e

TR Fem F eifiead i HT U IS ahfeudh qol EfEed SUM o B

R o uRuefiy frem ¥ fFet ot g fSrmeht &6 o g1, W fa=ur fwn
ST €139 T3 ¥ e[ o) yeifed it €1 79 e foeR od © f g
Tgd U 37eq @l gl ¥ fiert o @1 T8 € wk dE sed dl R faER
FIC| TH 39 o T G &7 o TRIEE 592 B, 1 919 o1 a2 39
feel dLsh! @ | O | [ Y B dI=B-d1]| 9 YhR & Gl
TFEE T T o e G fhT S €1 89 T W faER i € i
SH-S 3feEl 1 oS HEdl @ Sl G 9gdl ¢ q& Sl AN TH
GHERE o1 a1 21 UER 1 e 98 wed © 6 98 gHehe 7 9
Tofed B ol St fagd o & u, T B €, st

[1BLdl = 4,1 [4.17(a)]

el 198 W ToRA dietl el fagd N0 €1 39 GHIheH i 53 1 YRl C o Harwd
o % SW forn T B SWe dew A fien oftfaa € S sfio e fem @
Bt B 7 3 =1 R Sferal b sw fawn § wifew fvw fen § wrwr g@ehd §B-dl
H o Y gel ¢ 79 IS w7 faen <9 fRen i ardt € foed fagd ¥m i e

T T R

g 9 STIHAN oF foTT HHIRIT [4.17 (a)] 1 el 3T WXelidd €9 9a<
g 211 21 B0 U8 AN R, 39 YR o YO 8§ U9 U (R tfteeis umen sl

g1) 1 =9I T9E € W TH YRR 1 € TR UM o Weksh fag WA

9V lnir2lbe

L'V lnr21be

o 4.14
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2113 TR (1775 -1836) 21
T iR weh Wi i o,
Tforae T WEAe o el
foramifcent form <Rt STEmfTen W@
TR T o gfaen o 59 12
a9 #1 oY H 3= M § Herd
TIfaet Y ol offl TR 7 s
FI GV 1 T U I N
foega e gahc | G99y @i &
fore g &t TR del J@ern uR
FT| 3T @ISl &1 gRoTG 1827 ¥,
Mathematical theory of
Electrodynamic Phenomena
Deduced Solely from
Experiments THs%h q¥dh EQ
YRR o €9 H g3l S8 IReped
%t foh |l Jgawa YhH, Jaare!
forga aiei o RO B B 1 U
W W ogd oy 3R qerehg 9l
T 9R 98 | e 1 T
1 Fw=1 off 9@ ¢ 91 61 9w
39 H A 9 3Th! T 8 R
IThT el oF TeoR T I8 THIfY o
Iehifola 8 — Tandem felix (3id
¥ 9H) |

(i) B U1 & TEREE ¢ 9o JEW Fadis B €, e
(i) B 91T & sAfviciaed 2, Aed
(iii) B T B S 2

E WA ST LI 1 o8 wer (9) @ fees fou B
i #1 St o | ufes faga ow @) d9 S
(4.17) 1 39 YHR o F TFd &

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

g fordt frerma & 39 yoR 1 wufufa &) 9 R fa 4.15
o dtd g uRee od 9 o fau ?, 99 ufer w6 fram ed
T & H T WA Jodichd F AFG AN € S Sih S
YR ® S o eH fram faega & ot fwifa s o gur wewma
T 21 38 e R 7Y 30 4.9 ° @il v 21w Sy e
@1 H1 =91 Tk 99 & qe1 Ghig &F 99 ki 9Rf % wiEE
Bl THIHOT [4.17 (b)] o 9™ Y& o forq 3@ Faw 9 w9
B. 2nr 81 89 98 U € fF 9K o 9 r g0 W gehig &
TIRE & 991 39 3@ YR oo Rl S Hehel 2

BxX2nr = p, 1,

B=u, I/ (2nr) (4.18)
WTWWW&W&W%G?%W@
() =59 98 sfdrifed € T r 593 o 99 o % fog W (AR

I 787 o SHRY T@d gU) & K URAT THA T W
v | ganta & § JoeR GEfdld 7 S e WHEe:
i frdenisrl W sk X HeRal € shael T € R -
W e 21 Sl e off wmfhfa et @ et o v W
B W 2
() 3999 % fpdt Ff fag ® &= *1 fxen s TR 21
T €1 37 o 4.1(c) W e S, die =l g9 gehd
T orafed gan €1 3 @ 5= g0 goshia & W@ wed
®, 9% U1 S €1 e Teemaga e Y@ned 9 e €
freraga &5 @l o el ¥ SIRY de1 R el W
AT et €1 WY fagd YNer wetn o gash & o
o =ister Side T o1 Tgifaeh TIeiehiol il 2
T 319 oAF 4 99 U9k o1 92 © foh Fafy ar od
SAeTE 1 €, AT YR T W 3T HRU Fah i a5 I
&l 21 € hael AN o AR U A W ferepted
21 e &5 forgd 9T % SHIEI © 9o foRE W Hi
(3rd o o) ¥ T o HhAEAR B

(1)
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(iv) e TR o BRI Jaehd & hi K9 hi FiRa 3 1 & WA 7|

21 39 fem =1 e w5 feme wed §) 9% 39 ISR ®

R 1 379 J1T 819 T 59 JR HIST fo 3TTehT 71 g3 3737 forggd oIRT i f3om
HT R Fobd I T TTHT ST b GG P19 GabiT &7 i 9w F g

TR o1 Ruel frem ae-wed e 9 o= w6 21 <A & faw faga |
T A1 Gk &5 | Teie ook hid © Al S € Tl TR O o wHE ifde
RO <l e YA &1 S Hee YR % fem qen aE-wed e & | © e
o Feer M= frEm qen et fEm % = o 21 UfeRR 1 e qen meE w6 e
Tl & ufiEn steren aiyss R et diftss it (geera steren fagg as) &1 Gey
ot o= olifaer Tfer 919 of: & | Sufterd Giq (foR o steren emaw) & <=
Tl TR Y €1 FET A <1 Ang 91 Ie oft ® fo R uftuel fa dee
37 Tl foaed oRiet | An e § S 9HE % 9 uiafdd T8t g fefafad
TR T8 Ui o o) @ o1ed wuee § gewdr S

ISTETT 4.8 T30 4.15 8 Teh o T TR S0 &1 1 (Faart B a @)

forga uNETE AR e T foe o Tyanfed &1 @ @1, <wien T #) e fogw
YN 39 IIEY HIE W UHAAH &9 4 foald 21 &6l r< a @2l r> a ¥ gahig &

R
>~ o~
it Ir 2!
p \
I “
]
\ /'
\
\ P
S -

S

y 4

I —>

orr4.15

T (@) Toh0T > q W TR i) o arer w2 3ifehd € o STyeY S o il
Hohsl o< o ®9 § TATET U1 €1 39 U @ T

L=2nr

I, =" 5N 9ieg foagd um =1

7Tg qioy fendl We wfe AR o forg guRfea =hom 2
B (271) =yl

B onr  [14:19()] %
B‘X% (r>a N
®

(b) FohYUT r < a R TR hifSTq) soeh T Qfiser wiet o o € o w1 sifera 21

* g e U< gere (gerek) Frem € TSR 3T g 99 wed §1 T 9w e
faga o) Ul % e W kg & B Wi g9 ¥ € a9 guw €Y foed unemel =
R % fow B #1 fem €1 37 Frmi § S8 qen sffeal w1 fa= fwe 2 149
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331gL0T 4.8

39 U ok fau g9 &t 55 r T W,

L =2nr
79 7 Ufterg e o [ 1 7 [ & W 9% 39 99 @ FH 1 Y foga um
1 fooRo THEHE €, ieg fogd o/ o Sf9 1 °H

nr’ Ir?

I =1 =
€ na’ a>

2

W%WWWW«B(%r}:%%

Mol
B = ﬁ r [4.19(b)]

Boer (r<a

S i <
& i 2
2 E \//A
! -
a
fow4.16

o (4.16) § B o 9@ qen 91 o s ¥ 0 r o = W 9@ T | IR
&5 1 TG STI-3794 IR R UM (1 1ee 2) o TaeREtd € 9o e 6t Srqum
¥ vt 9 ferg ST Sk <feror g5 Frem @ it 1 7 21 39 SSew | enevash
Tafafa foome € 8faT st | U &1 fam et @ o e s g 21

el eI 37 g o1 I8 § foh wefew R o oRuefa fem 6 fedt o o
W AR R ST ehdl @ WY T8 T YR § GEh & H1 oAl Gsd € SEH
T I 3IIEXT o AN, TN 4.6 | 9ui forw TU grhR O1eT o ool H, 38 e
=i B = 1,1/ 2R [FH601 (4. 16)] 1, Sife W91 o oh% W gaw &7 & w8, urw
T o ToIT o] el feman S Sehan| ety Geh wga o Rttt & i s gt g
& @1 39 T w1 Gfaurgdes o] fRar ST HeRdl ©1 ST S9N § g9 gHRl SUANT |
A ITART B aTel STd YRR Jeeh 1 et~ gRATforehT W 2Rise gRI 3¢ Jash i
g3l i ufierfad we | H|

4.8 UfHTfeent qar SREs

URATfereRT e 2RiES T8 < SUHIOT € S Hehid &5 Scq= d & Sofifee o
AEYTF GaHa & Iq= I & AQ RATess &1 STEn g g1 e o
HETIF I & S FH oh AT 7 A BT GFT €9 F STAN R S R
ufiferert qen 2Rige <HT W € BH Seu gmfhfa w1 v feufa 3En 1 frerdt @ o
UfterR-fram eart | o fRer S g 21




T a3 ek

4.8.1 URATIhT

TH el Uk el URATTereR! o T § ==t i) el qiAers 9§ g aerd ue @
for RTeTehT o1 TS STkt 52 i Qo | atfres @1 qiATerRt § Tk el aR
Hftet o @R o feraer g © e gk i oo e o T o WY T T
Bl €1 39 YR Y i Teh ITehR 19T | S Hehell 21 Terell ufiiferent o @it B

% FRU I P GIRIE &9 YAF B gaRE & w1 GRE A e 2
URIfershT W @ o forg smferd ari w1 S9E femen wan © i %R U SR |

(a) (b)
Tora 4.17 (a) vttt o fopsl. |0 9@ oqeear &1 gfte ¥ a8 Gie=n 9ie = 8, % SN0 gashid &)
eharel STl STefgReh R I 9 72 1 e © ey, ford HehR ore- o feerd il o s gehid &5 Th

TR 1 Frfed &3 <9 21 (b) fordt aftfea aftferpt 1 gaenta &)

o1 4.17 ® forglt aRfia aferferest o1 geehia &5 <eian T 81 69 4.17 (a)
o B 39 URHITehT o Tk @S i fasiid sieh fe@m €1 fo4.17 (b) § JaeR
Y W IE W € R S U-urE o B o e geehid & T g ol ¢l fe 4,17
(b) & B9 7E @d B foh o: 91 o HeA fog P W Hohid &5 THEHH, Yeol ael
URIerehT o 3187 o ST €1 STl |1 o wed fag Q W gaehty &% geel © Sk |y
& I8 ufAIferent o o187 ok STfSY € 91 ST wiadd el et hIE T o
T&l &1 S-S qRATehT &1 darg § g el © 9 Wal SeiihR HTg oh e SiEt
@ < wreht ®1 fosl 4.18 W 98 ereiieha femror it feran e 21 wfiifernt &
wﬁﬁlﬂﬁg%ﬂwﬁﬁw%wﬁﬂﬁw% FieR & fag W gaw &5 el o
HHIR e 2

R T SRR

_|';'|.|.|'|;'|.|.|'|'|.|'|'|.|.|§'|'|.|.|'|'|\\
A E—
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Y

o 4.18 srafyes @t IRATfeRT 1 gaeid &1 gaid & & [9iid & & fag
T TH AIAHR UEPR- @, b, ¢, d W fT&R W@ T




W ifqent

(b)

fora 4.19 (a) 2Riee ¥ fag@ w1

ot TR UfeR-a19 abed W foeR &Rw) S fof S @eh o < g
% cd o TRV &5 Y 1 SR Tel be q ad & SR Gehia &5 1 52k I
21 36 YR 3 <l WS uhid & § iE GNEH T8l 4| 9 el ab o e
e hid &9 BR, 39 WK, UeR-are &1 qrHfies @& L= h |

M ST 9fa Tohieh el B 1 G&A n®, 9 B 1 ol H&N nh €1 39
TR UEs foga o 2 [ =1(n h), 7= | afiferst ¥ vanfed faga om 81 U
o ARuefi M o STTER [EHI 4.17 (b) |]

BL= u,J, Bh=pl(nh

B=pu,nl (4.20)

& ot Twm <feror g% w9 e et €1 qRATTeeRT h1 W : SUET THEEH
<ehid &5 W i oh e feman Sl ©1 ST St | B 48 <@ foh ufnferst
H it 7 e Fie @R fauner gawt & I wE J9d 2

4.8.2 INES

g Teh IR WAl Sooll gl 8 98 R fondt ar o srafs
Y- HER e S &1 39 Teh U qiAifersh o &9 | off 3@
S WAl & 9 W HE o fou gueR A e e ?1 s faw
4.19 (a) ¥ <@ T 21 SEY [ TR ¥ weted ® W Bl €W 98
3@ % IRige & iR o fKege o (g P) den 2Rfgs & oeR
(S5 Q) W gt &7 3 21 ot emeet 2Rige fomaer Y Tees
faw e €, o fory 2Riee & iR goshig &5 B fa @ 2

o1 4.19 (b) H 2RSS 1 ST I <A T 21 FRrhR-q
& foru zferor gxa oM o STUR 2Rise & i) gasig &= &1 fxen
Zfeyomrerd 21 wfed Y i W 1, 2, 3 3ifehd &, 58 i WfeR-amw
& gufifd o SIER Fohid &7 3 i § Yoieh o SeRE B
e T Y UIeT oF foTu g&eht aRamor fra g1 =nfew) drer 2 qen
3% <Ml g SR T gRIR & 2SS i hied §; 39 bR o
YRIETET AR oh] Weleh W U191 2 oh1 Weh T 919 3 b &1 R shiedl 2|

A AT et 1 % SfEw ek &9 %1 9RE B, §1 9
R o afuefy fam § [@fe4.17 ()] L= 27T,
qenfy, 718 urer g fer ur uReg T8l T, #1d: [, = 01 39 YR

B, 2nr)=pu,0), B =0

9 TN 2RIES o HIR Gol &7 H forelt ot fog P W gahia &
I Bl 2

e B9 98 SO T st yehR Q W ot gaahta &5 I |1 AF
AT a1 3 o SR g &9 B, B T ar f tferr % frem
% SR L =2 nr,, T ST 1< § ¥9 I8 & ¢ o

yaTfEd i BY (b) TS 1 ST9E FIE % dd 9§ et Fhard for[ um %1 o ad o HiaX S o

%1 gva| fegeR-ufiwefia fe g 2nise

YR ¥ Sioh-dieh FRIGT 8 et 21 379: L= 0, 42 B, = 0 | HM Wi

57 O ol Ao TS Sieg < o o 89 B $1 9 TR S W Fadd 69 % AR A
&= W R S EA R 1L 2,3 forar 81 TH 9) T &9 Ufwer o FEm o1 ST g

a1 ST e T S GAE (417 (a)] % w9 H9 §1 w9 U S L=2nr
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B (271 = u,NI
Mo NT

B=2—m_ (4.21)

7Y 319 INige dul uRArfersl o faw =9 1 9Romdl &) e N 'm
TR (4.21) o sk i GRATCIRT o folq THsoT (4.20) ® fiu 0 oot @
T L oF TAq T (4.21) Sl TR T €9 H e hil| AH SAMGY 2RES
F1 afted B r 2 den 398 Ui T oo B 1 §@n n ', 9«

N=2nrn =2Rige &1 (sitga) aRkfy
T, 3 YHR

B=pu,nl, (4.22)
31ffa, FEt aiomw gH 9RHifetet oh foT uTed gsT e

eyl 2Rige # shefordl quid: JaehR Bt &1 I | 2RiEE & T AR
Feell I € qe1 THoh STeX Ued € Ueh &fU Yeehid & U S 2l

| g e

THA SN 4.3 T 7€ @M 2 (38 LA o RN § d e Hoi it wfifensr i 2d) fr smaf
N ! He WGAHR Bl & AT Gaehia &5 STHHAH €, Wy Th oqel Hen o freent aiferen afted e
B € q it ot B ot gt & | Jou i WS g gt 8 W a9 S W SR g
T gfefersiet | faeoR i & S T @ ¥ $9 g R € 91 Feifaa = @ ufes € (i fae
oo 1 2@ ToEs B U 1 e Swe ©) | uReTereRie o He &5 W Tfq i ool Safd o STo
AT G B B W RS RN WG & w9 =2, B ¥ gfg et qen B # e i g 5
qfAfereRT 2 o hRUl et & | gig g g du steer weds 1 i wE S @ (S
& HU1 UREATeART 2 H WE TEadl @ oA H a1 F 1 90 <6 55 afas sesk smfew v o foeg
21] fSreh SR %01 gHd gRAersh 2 % UG TEEd & aqE O &1 S 1 39 YR i oHae Th
FIh I Siel AT FGeIh I U HT Al HE HITT| HT G F E] W Bt HHST R KA T Tl Ham|
Ut Gt siael GoEE YA ° I e A’ ol Ui S § ogd St €1 S S= aid ok
HROT e’ Rt oft ugie Yt o STeEe i TR HY M| Uk S SYANT HASH SRES T Skl
o 2Rie 1 Tq@ qfieht MM w1 S9N R S €1 SehTieh Hora wifek Ruaedl o wirean uf@ied & fag
I SYRTOT B| F8T Ueh S Wed AR qd-eha gamensh {ust (ITER) F=ba demm
W 3 o fore e | wenfid 81 @1 2 Fieer 9Rd U 9earh U 81 [TER ¥ Hed T8 qiaism e
faega St o fae 3@ http: //www.iter.org.
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IITEIT 4.9 15 URATTART ST &farE 0.5 m 9o B 1 cm 2, o 500 W 2
T 5 A Ty a1 weifed &1 W@ 81 aRAifrss & e et &5 1 9RA = 22
n=%=1ooo e e
e [ = 0.5 m 9 5591 r= 0.01 m| 39 YR, [/a = 50 314 [ >> a
F: TH o7l TIATThT T G [HHIEHT (4.20)] w1 ST T Tehdl €
B=unlI

= 47 x 1077 x 10® x5

=6.28%x10°T

33180l 4.9

4.9 = guiae Toe[ ameil o st sSa-uimEs
TH e i o ¢ o el foga uendl =rei o R gahid &5 I Bl ©
A aE-HEd e T U Sl €1 WY € g e ot Wi ¢ T o et
<Teih W S Gk ia & 9 AR HIA T T8 AR 9t G BT ST HLT )
3Td: I8 S HL THGT € foh TH-gW o 7 feord I ferge
YN e T T W (Faaid) 96 AR 3| T 1820-
25 ®1 Aty § PR A 3 gew 99 B Ui, 6 foEm
¥R o YIRHTT, ATeieh i SAERfd qef 3THY W fekar o6 @ &
Ao oF dfte @i 54 W FAsfRa o1 ste foRam 9 orgem | &4
T FHIR fagd URETE! SR o TR SR W g == w9l S
FHIfad TR o o9 WeT FE o Ui SR Yehe & | gard
EEecifeaul

1 4.20 ¥ T wd G =TeTh a 991 b 9 1T & ok ser
TR d & 7o S (FiaR) s [ aen I, fee i yenfed @
T | TeE ‘a’ = b ok SR T g R THH gIa
forx 4.20 @ @9 e, GHIGR =TT \Tsﬁ\q &5 B, O Tl 81 76l 3401 €& M o SIER 36 G 6
ST R, U G, T S E ST oy syt (S e Ao T R ) 31 e & e

W TH-W T d T W@ B I0F ‘a’ & ‘
SR e b’ R S RgGaPa B, 3 frem st [T [4.19 (a)] F ATER 39 gahA &F &

Ba — lLlOIa
2nd

=k b’ e ferega o I, Fanfed &1 @ € B, RO REd: T 9 1 STAH
T €| 39 o i TS9N =Teteh ‘a’ T AR il 1 (A9 THeh! Y TF T Hehdl B)
TH TH 9 %I F, 5N AHi%hd FW &, Sk ‘a’ F ®RU D' F @S LR M o
21 HHIRIT (4.4) ¥ 39 9 1 GRAT
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_ :UO Ia Ib
“omd (4.23)

I H b’ % RO ‘2’ W o hl b A 9 81 TN TR T W
foram fera o SH YRR o fo=mi oh §R1 89 ‘b’ H Yafed foR[d €W o &R ‘a’
Ge LR 9 F,, & 90 721 b’ &1 iR ff¥e 7 ¢ wehd €1 7 wfom g R
o SR 941 ‘b’ 1 AR FfER gl {1 38 YR

F, =-F, (4.24)

&I Y, 7@ =2 o dER T o W o ed B 3 YR BEH Wi
e qen STufkerd faga ure o fag = ot gt & faon @ fF srE-ged fem qen
SRS 5ol gRI Ured IRome =2 & T o die fem o ergey 1

B TR 9 9ol @ g urn fR gAE fien ¥ yerfed e areft fara umd
T TR Y T 1w T s v e ¥ e feene ¥yt @
ot foe oRId Uk TR ol Aiaenfid el &1 39 YR

AR UG hiYa aer faaHial YRIG Hlaehidd &t 8l

g fem s fram & fauda @ e god feragfas! o s fman o
‘g el W ufaeRtor qen fasda et # et g 217 W we
(THi) YRS Teh SO I 3T il B

HA WS f o F | o 9fd Tehish oeE T ST oiel o6 qiemn i fsfud
T | 9 G (4.23) F,

_ :UOIaIb
fba 27Ed

ST s T STAM fagd o & A UERR (A) 1 IR 1 9 S
H foRa1 ST Tehdl 21 7€ 9d SI g Al § 9§ T T

Tk R o STufkad! fag o ® S <1 o, e Svariia sty e o frafa
T TF T ¥ 1m T R Feord I Arerenl | Yoifed o1, @ 379 § Yoish dereh &
Hfd Wex wag W2 x 107N 1 o S gl

‘“UfeR’ ot T gRa §9 1946 § SoE T ot T uw gifae i 21
FER W TH Jeal o gahid &7 o U9 ! faqw T A6l q91 9gd o ani
% TH R 3faa sfafq w1 sghd &1 Fefoml ot =feul T Syw, 59 ¢ am
qe’ &ed €, 1 STAN 3§ (G ol S "9 o forg feman s 2

A9 o SI G, 31fd el w1 3 g9 e & 7ai 8§ 9Rwifia oY Tehd €|

el et =eTeh W 1A w1 STafterd! faga o)1 yefed eidt 2 ol SHehT STIe e
Y TF Yohs H YAIEd AW HT HEAT Tk hedd (1C) 2t 2

(4.25)

* guy ue 1ol Frherl € fF o9 AR wrw wwa ek faem umd/srern iaha se ek €
T STEST/<Teteh] oh &= Jal o T e 1 drea fom ar] 78 g =ed o deR e
1 AEYIsh RoTE AR § et forpe Fer o am w1 wRern 31 quify 7e fagd gaw
& o a1l wea frel Rl o yehor Won] B R, W 59 v ok @il fR @l gR e
o w1 ot wfifera fean S
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THIGT TaE[@ aRTedl o Sitel 3MeRYUT o T TNIe a1 |ider

e GTd A foga gt ° H g g €1 56 URumHEEy foRd Hrieh o e sl hReE
1o STCUHM % HRUT, eq AT ok B § sEifae faga umiet o i sewdur steren gfaskyu o
el bl TR T Hied €1 38 YR Toish ar 9 5 A fagd 9w 99 1 cm e o fag wfd wiex
FA5x107* N Bl © S fo o1s 50 mg 9R Bl B1 I8 39 WohR 2T 99 fof ol ot & =it g
AeH 50 mg IR ST TR ¥ o9 qR i Wi W@ &1l T8 IR & FHROT dR H g fowen™ s 5e™
BT

HHA FHAT HT TR Fioh gF IR faga et 1 gt e | gfg o "k € 1
(TRT) T A ek BH ho el o fowememi i off SoEenet € ¥ Yerita o Hehd
3Tkl TE foaga am ST 1 STevehar «ff B St @S 5 A

1 TR fagd o9 y&H &
L T TH gt HHM e fSTgent Tiepfas e Hiet amsmt
j 0.5 - 1 s Bl 38 HedlR Ak 39 foet fR | fo # geie
fTET ¥R ER T i Sifgu) e | ot weRd oo den wHE

e TH YRR FHERT HINC fF Tge [ WED % TS &

(J W Bl e faga «am (DC 9id) i T 39k Teh e i
A ™ FAA o SO0 TR Y G BT g TR el bl TR
¥ galzul A% A 1 ik ThY 1 Y wA € d AHG
2 g o Ruy 9 & < 2

M <A IRy ¥ DC Fid ‘1w’ 81 A <NfST FAF 1 i 39 TR qomEifed © & a8 med
o T3 ol 99 hT T B o7 3TeR T o Wi i ‘3 HINTT den HA-gre he aen o <fEm)
FAM T F<h o WY faged 7, Ak WA T 9@ o St & (S 1mm ), IRuY T2 S T,
forega “I weifed &1 %k STl &, AT fiferet 2 St & den o1ot ger feerfa o o1 o1 verd Rt ®, e
1 sk G: TR o IS <RI =X € A IRuY § TRy R veied €F o ® SR e = fow, fo, o
o WY werdl el €| RH W SATh! 3Te5] UHE UM ok foy o HHEISH i SeRdehdl el 8

Hifeh TR T 15T TR BIT ], 3T WA hd THY YO =l Thd W R AU RGBT G
T AR T A9 o I 99 T4 Gitau)

——

IITEIT 4.10 Treh Fuifa o W gesht o gaw &3 @1 dfas w2
30x10° T®, 91 36 &5 w1 faen driifers <faor & dimiferss ST 1 3 21 ferdt
AU o G =ereh W 1A 1 STaied] ¥ vaed 81 @ 21 S« ¥ ar R afas
s W @1 7 q9 faea o o e 1 Ko (o) 7 @ ufvem @1 e (o) sfeo
¥ IW I 3R T @ a8 F IAF Thish o W a1 ko 27

A F =118
F = IIB sin®
Jfd Tkl darE W da
f=F/l=1B sin6
(a) & fo o/ gd @ ufv=m *1 3R yarfed &l §, @9
6=90°
amd:
f=IB
=1x3x10°=3%x10° N m"

33(&0l 4.10
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T a3 ek

e QTR =1 aReT ¥ 9t ot o WH2x107 Nm™' § €1 €1 37 QiR
T HAHIHIUT T oh [T Jeall o Fahid & Al 3T S[oi-Heeh & oh Tl

1 GHG HTA AUl ¢ et i fZen &gt 2

79 fawn =1 ‘Wil o wfew PRwa’ o R 0 o g W fEE S

el 2l
(b) v fogd 9N o aTe 1 faen 3o @ S A @R 7,
6=0°
f=0
3Td: A% W HIE oA A Tl hdll

OT'¥ ln:2ibe

4.10 Ta=@ &wT UreT W S AT, Skt fgya

4.10.1 THEHM FahiT §F T MTARR TS SIRT UI9T U & ATg0T
379 BH NI e fe@ndi fof Twene gamta s o frod SiE eradeer aren e

et T o1 I eifed &1 @1 €, Teh el SATE01 sh1 ST hidl B1 38 W hiE 72
a1 SIRITIa T el T 7aeR 39 fgyd & eer o guedl § S T8 THenH foe

& o qriar € (199 1.10 f@m) |

e BH 3Y Tlel Y0l W e e & e SR umst
39 Y feord ® foF UHauH geehig &9 B Ul o af | 21 3™
o 4.21 () ® i o 21

Fah1A & TRT 1 & el AD G2 BC W &IE da ARG
TE FIAN AT U FT ST AB % Aaad & ¢ T R GAF,
AR wear @ Torment foon uret o aa1 § el 1 3} 21 39 &
1 qRE ©

F,=1bB

T TR, GuETE &5 451 CD R T 96 F, SR w3 €
S 919 o acl o 9el i AR | 39 el s R €

F,=IbB=F,

T THR IR W ARG 92 g7 I ¢ Il F, FNF,F
ITel o HROT IR R Tk o 3t w21 o 4.21 (b)
o AD &R & 91 1 Tk 39 @ T @) ¥e o i @
I o ST U9 W e Yo i g S Rl €1 39 o
ol o1 AR @

r=F2:g 2
2 %2

= IbBL + bBE = I(ab)B
2 2

=IAB (4.26)
TET A = ab T9d &1 &TFA 2
9 BH MM 39 TR W foumr w0 fSod 9w &1 aa

JIH & o TR T 7, W T 9 HIE K0T I T FH

(a)

F,

<— a/2—>_<— a/ZJ
l :

F,

(b)
o 4.21 (a) THEUH gaa & | fed
i faga UREE! TSR hecl| Jahia
el m TS Hohd il 71 I el
T 381 o Y © A1 SHh Wga heell i
AT o FH HI R (b) heel R wd
T H gl 157




Jah!d &5 B a1 heell W AId o o1 1 0T 6 T
& (Tgell WU O = /2 o deqEd )| fe 4.22 ° =
Y YehTOT AT T 2
qeeli BC a2l DA T 1Rd 9t IR o gqM fem
H faulia qen hecht o 31e & TfEW w1 wW &1 A TA
BC @ DA & Gefd &gl & "aifsd & 21 o141 &
e WiEd €H % SR 9 Th TR hl R i ®,
URUTHEREY g H2 et 3t et el el 71 st AB
T CD R FEW 9 F, T F, &1 3 +ft 9w wfeq g
TS foada
F,=F,=1bB
W 3 W T B ek TRUTHEEEY Yged i NE Th
o1 T S Bl 81 qeny, fmet yehkor forw oret st qet
FART & ok ST T, Y Gorl | oIt o H1 g
a9 FHH T TR FRU I8 © & Forgrd s9H o1t ol ok
o= 1 ofeed 50 w9 & T 2 o 4.22(b) § fRAD
Y T el 1 999 @ T 71 TEe g8 <win e §
' % 3 9 TH TG I T TR W TA SO T
(b) afAror |
fora 4.22 (a) 91 ABCD &1 & TS, JoIehizn &=
T FI2 Al S0 9 ol Slb) Ul &1 ST
WI| 9SS AB G CD R % 9o F, e F, =labBsin 0
SRY, T 2 =IABsin 0 (4.27)
S-S9 6> 0, TG & el o s daed g off
I HT R Tt 71 THY o W@ 57 S © 0 I 9 901 5l S A 7 S
| THIHI (4.26) T (4.27) o oA SO HT Feedl o Gah1g Sl o o
&1 o T UM o ®4 | STk Y Tohd €| oE[d R W19 & gahiT ol
B 3H YR YR hid €
m=1A (4.28)
el & Afer A 1 fawn < s Sss M & S8R SIS % aa o iR i
i ffdse ? (fo 4.21 3fEw) < m o1 B & ot %1 10 6 7, Gefishvl (4.26)
T (4.27) T el Tk SAsTh gR1 oI Tohal S Ghdl &

r=F Zsin+F, >siné
2 2

c—mxB 4.29)
7% ferdgfae oy & wqw 81 [foga & E ® faya eml p_ &1 e
feyga]

ST fop THeRTOT (4.28) W TR §, Gaehia & i fomnd [AL?] ® 9o SHehl 9T Am?>
2l
eI (4.29) W T ? foh el m a1 &5 B o GHiK el FiaeHia gl
2 A o el ¢ e &1 ST @1 S et W ae et e e df 9w
158 1 I ST FL1 § (TE GIR1g 0l m FT fRd g R ot AN i ®) 1 S m




lo
dt

Ho NI

R Bsi

T B THI B § A Treeen T et 81 Feel § g off g e W ae e
S Bl ® S eell i araE SHeh g feufa § o a1 @1 W 3 gieemia e
& o wrEe ST Bl € it geell W g YU BN W U ael Sl S
FIa1 € S 39 O H gfg X <1 T 39 I el i sufefd oh wRon € @ g

T a3 ek

AT HE k1T fgud Il YA & o WA W H Whad FL oAl B

e w9l H -9 S g N W Rl o ol ok fory s, weieR<on (4.29)

e ot o] Bl B Aol € SHoih 39 WehR oK femall Sl ©

m

=NIA

ISR 4.11 10 cm B *1 fredl et foad 1-1 92 100 W €, §3.2 A
fo[@ o werfed & W 21 (@) Heel % ohg W Yt & fehaT @2
(b) 38 el H1 Faha el w41 22

7% pech SHeater 7o § @ § qun el diftet ot S Sweh s @ Wi €

o A S0 A o foly T B1 Ush 2T 1 THEHM Gahid & aifel fgon § €
S 39 YR 7 o Ry ® Frecll &1 ot Johig & w1 i ¥ T gIw &9 &
T9E | el 90° o w01 X T T S B (¢) R qen Afem feafq & et
W I Ol ok GRETT & €2 (d) 90° W UM I % v el grI S
10T =1el fehat 82 sheelt 1 Sige 3ot 0.1 kg m? 2|

T

(a)

(b)

(d)

TR (4.16) 9

I8, N= 100; [= 3.2 A, 921 R = 0.1 m SH(IT

41 x10° x10° x3.2 4x10°x10
} 2x107" T T 9x10"! (nx 3.2 = 10 I ST FHH T)

=2x10°T
B &1 faon fem % iss f19m g)1 9@ et 21
HHIRIOT (4.30) § Faehid SO
m=NIA=NInr=100x32x%314x102% = 10 A m?
79 R R fien <faor g% sfrss 9w gR1 W @it 21
t=|mxB| [EHH (4.29) 9]

=mBsin @
HRH H 6= 0, 39 YhR AR 51 30l 7, = 0, 370 H 6 = n/2 (121 909)
T8 YRR A 97 i ¢ = mB=10x2=20Nm
=g @ fgdra fem 9

B

g

el g hecll 1 S Ul 71 @el o % HuR
do_dodo_do
dt dedt de
TYHT ST HH R,

J wdw=mBsin fdé

(4.30)

IT'¥ lnp2ibe
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3T 4.11

30T 4.12

0=0"0=r/2 I FHHAT HH T,

>
f/?f= —m Bcos @ |g/2 =mB

1/2 1/2

2mB 2x20 i
=20s

P - 10°

oy =

ISR 4.12

(a) Tereht foer &fqs a1 R 1 faga UREET JuehR IIeT Tl €| &1 56 qI91 o
IR 3R UH Gaanta &5 wnfyd fepan s genan © o g o191 oo et o =R
AR T TR AT (AT Feater 3781 & I/ AR) |
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@ 2 @ ufAerss & fiat g % I gahid & B o ufHor gfehford Hify)

Teh SR el fSraehl geish 9o 10 cm €, § 20 %R ? iRk 389 12 A foga

U WefEd &1 @ 81 Feoll Sealerd: deh! g8 € R 3Heh qol W e T e

0.80 T o THHHM Fush1d & 1 &M T 30° 1 Tk 0T oI 81 el | oM

o ST ATl 1 G 2

9 Freel! eo iR Wed M, T§ M, o foerer e e e €
R,=10Q, N, =30,

A/=36x10°m? B, =0.25T

R,=14Q, N,=42,

A,=18x10°m? B,=0.50 T (i Hex o ferg férm frrrarer wam &)1

(@ M, T M, 1 gr-guifediafi, (b) M, T M, s sieed-gaedia =1 Sgaa

1 ST

Tk TS ® 6.5 G (1 G = 10"*T) 1 THUAM Fash1a &5 a1 @ 741 21 39

et &5 H T 3eiae 4.8x10° m s~ o S Y & ok weed SIel T B | SAE

FHIfST foh 39 TATRA 1 991 FATHR H N2 FAHR Hell i 51 T wifsw)

(e=16x10"°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 H& § Seiae i TReHAU ST W STl =1 I8 W

TR ok AT W TR A 82 e situ)

(@) 30 X aTel T JAhR et gt B 8.0 cm ¢ 3R fed 6.0 A ferga
¥R Werfed € W1 8, 1.0 T o ThEHH aifdst gaehia &5 § SHeaiedd: aeen
21 & Y@ sheell o eIfirets ¥ 60° 1 HIV T 21 heell il TH 9 sk
o fore < gfdemee e S =ifew. 39eh aReToT gRehfoad wifsa

(b) AR (a) ¥ Farh TE JATHR gl Hl U &F Hi TAMTT ARfa Hi
e et ¥ wfaeenfyd s fean s (9 |t faaron saftafda w©) ot
FIT SAIHT I IRaEfad gl ST ?

Afafea 19

) THehfEeh gAIHR sheferl X 3R Y fet Beamd %ae: 16 em W& 10 cm €,
IIR-feqor g o wHE FHealer 7 | ofaftyd g1 geet X § 20 W 2 @I 3Ed
16 A faga o1 yanfed el @1 8, el Y § 25 % € oK 5od 18 A forqd o
waIfed e W 1 9= #Y 3K g wich Wl T Yaik Sud @ R X H o1 yere
arrEd € Stefen Y o gfered €1 shefedl o shy W, ST Yerted foea emist o
FHRO I FAd gahid &3 H1 GRATT TS fIem 7| wifs
10 cm @@ 3R 107 m? Y HE o T &5 § 100 G (1 G = 107 T) =
THEHH Gahia &5 =ieul 59 ar @ AT &1 FHfor & € suw st
15 A Torga o vefed e Wehd! & 3R shie W eAfeshad 1000 Y gfd Hiel o
S ehdl 81 9 SIR9A ok foru qReifersht o fmfor 1 foreor gemew) = | ofiferg
foh #ie de-gawa & 2
I ¥RETEr, N % 3R R T3 arefl gmeR greel o fou, s6eh 318l W, ohg 9 x
T W feom fordt fog W gawta &9 & fog fm= oo 2
U RPN
olx? + R2J"*
(a) T HISU, THY el & ohg W Fah1d & o forg guiifea afomm g
foa T Hema 21
(b) R 551 R, T % &I e N, aeft & R Fefadl Th-g 9 R g0
T TH-TWR & FAR, &7 e o w6l T 21 I § e e uw s @
feon o wenfea & W@ 81 <9z o efadl o 3ter o o HeAfag Woa,

T agd Bl T o fIu S foF R 9 9 B, THEHM B 3 39 &5 1 o
oF = R

B=

NI
B=0.725—
R

[T8d B ¥ & T THIHN Fahid & 30 & oh fa0 SR T FW
It sAaEen @crgieas Feferdl o M | S < 2]

Teh 2RIEE o (TeAE Yoh1d) hie i 3fidfiieh 541 25 cm 3R 9=l 551 26 cm
21 38k W frdl dR oF 3500 W @Y U €1 9% qR H verted foe@ ur 11 A




4.18

4.19

4.20

4.21

4.22

4.23

T a3 ek

Bl d1 R & T B F 2 (i) SRigS o SRR (i) 2RiES o s H (iii) RS

31 fordt g2 @rett SR HI

frfafea v o6 W SifeT :

(a) fordl yohiss ® weh U@ ehia & Terifua foran T @ fogent aftmmr @ w
fag W a<erar €, R fxen fifvea 2 (qd 9 ufv=m) | 39 g ¥ U efi
U YA KA1 B AR SAfTaferd Teh Tl W@ H 3T 9N 9§ Ferdl @l 21 37
U] o YR o1 oF SR W 1 HE Gehd B

(b) T TR HvI, Teh Y AR STEEN Gkt & H ol ohial ¢ Forereht
ufrer we fEen < we Ty 9 g fig W 9o W ©, T el 9 W weld
TU 3Tk e 3T S} AR 9% U o o genta &4 § shent fRdt off @
U F hIE GEE Gl BT Al A $TRT A =t GRS =16l o SRIeR BN ?

(c) Uf¥= @ ud 1 AR wewdl g Th Selded Tk UH YIS § YA il ©
e 3w 9 =feror feen 1 SR CHEHE U agd &5 21 T e way e
THETH Fahia & wenfud fwan S aifes getaei= sl ST e W@ 99 9
foafaa g9 9 Ukt S Tl

St shelie | ISt 2R 2.0 KV o fawala ™ ©d & seieeH, 0.15 T o
THGHM Feh1d &5 H JoY LAl 1 Seiaia okl TEA U 1 HITSC I Feehia
&5 (a) UK o7 ok ofded € (b) WRFTeR o 1 e @ 30° <1 0l ST 2

¥ 4.16 § SftTd FcHeices hefadil 1 STA ek foRdl wHges ¥ 0.75 T 1

THEHM e & Tt frar €1 3 e o IS ueheHe feragd e et

o SIS 3181 ok eI AT ST €1 (TH & YehR o) ST Hif &1 15 kV

faveiat T @fta T Hehiol foheor 41 39 &5 o S et o e1er qen feeraga

&5 1 oedd S9N o KT FEY Hal 21 A 78 fHwr §99.0x10° vV im,

feordgd &7 o sifaafyd war € @ 98 SFEM e fR R g § ®iF @ o

£ e T HIWY o 78 S THAS S A T 2

s Hiedl, Afest =k 3¢ Rl @@ 0.45 m T $oHH 60 g ® 39 fal W

JE & AR aR R ookl g8 €1 AR W e ©g | 5.0 A faE um venfed @

@ Rl

(a) =eTeh o Gaad fohaTl Jahid &3 @ W fF a)f o o9 3= 81 Sl

(b) TFIhF & hi TN FAEA WA T A< fog@ o T w0 Iehda T &
ST 9’ § e aAd fohaT B2 (A o TSAEH i SUST HifST)
g=9.8ms?

T TeEford SE i 9 U 3! SlIer HiZt i Sigd ael aRi § 300 A fergd 9w (37w

I & feaw) venfed Bt &1 AR o Sl 9 Uehieh el W fehel St ol © AfS SehT

T 70 cm TS S T S8 1.5 om Bl T8 I SR 9 § A HeRu 9a?

1.5 T o1 Teh THEHH Gahia &, 10.0 cm 551 % serer &5 o foaemm 2

THh! faen o187 o uict 9o § ufvem w1 iR ¥ w9 oy 7.0 A e um

WeIEd € W T W & W gt ST ¥ I R AR [ERd 81 9’ W o arel

T 1 ARET IR fewn w0 €, 4

(a) R & HI Fed @,

(b) AR N-S fem ¥ g S| a-3| afvem fem o & fan S,

() N-S feon & @& gu & R &1 318 § 6.0 cm = 3ar & Sy
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4.24 “FTHF 290 H 3000 G 1 Th THHHM GoIoh!d &5 T T | Th SAFAHT
T fSE&T oM 10 cm & 5 cm 3R f99 12 A 10 vaifsd 8 @1 ¢ =9 &
H @ @1 o 4.28 | fe@rh € o w1 fafe= feafqal § 39 W o aren segr
et 0 @2 & fefa & w1 0 @2 Trh wen el ferfq - @2

Py Zy
« T B
sl |

g

Yy ¢

A
y

>

@ @ @ (b) ©

z

il d o

30°

x () X (© X ®
g 4.28

4.25 UH JUHR Sech foad 20 W 8 IR S/t B2 10 cm 2, THEHH gas
& o Tt © fS@est aRAen 0.10 T ® 1R St Sgell & et & wead 21 AfE et
¥ 5.0 A fora &1 warted e @ e,
() hecll W oM dTell el Soigrd Ul 1 872
(b) Feell W oM aTel Sel IROTH o 1 272
() TaH &5 o HNUI hecll o YoIH oA W oM arel el AEd ael
1 272
(et 107 m? Sy &5 ol didl o ark 9 o 2, iR dis o g geiee
T 10%m™ fn T ®)
4.26 UH UfAIferRT S 60 cm et ®, foeRT 5591 4.0 cm ® 3R fS@d 300 W
At 3 W el T €1 gHeh iR T 2.0 cm A4l 2.5 g SSIHM 1 AR THh
(3% ok Tehe) 3181 o oo T &1 dR W UiHATereRT <1 3787 <A aifast aet o
21 IR 1 Ui oF THIG & STEl Gl g1 Ush aTel ol § el T @
S 58 6.0 A TR o 9gM wdt 21 fohm 9 1 faga uw (qitees #1 sfaa
feen o @) @ IffereRt oF B A YeIEd 8 W AR T GRS Hehii?
g=9.8ms>
4.27 el TodATie 1 el %1 wfale 12 Q#1 4 mA 1 foRd ¥R yaifed gH ©
Tg quitehet faeid geidr 21 31 59 feaAiHiex &l 0 ¥ 18 V IH oret dieedier §
HY TUAHT HT?
4.28 fohel feaAiHict 1 Fee o1 gfade 15 Q1 4 mA 1 fogd ur garfed e ™
Tg quitehet faeid oIl €1 31 59 oot &1 0 ¥ 6 A WE a1l UHeR § &g
172 TR 2




