3T 4

IREIG

SEETS

39T 37

4.1 qfuewt

2000 99 ¥ +f 9gal fagd qen gasha I &1 o aR | AR bl 79 ol TR off e
200 9% gd, 1820 ¥+ Tg T e fohan T % 37 A H s1ge weW 711820
1 1 g o, T difdefamr 89 frfrem sifcde 3, ot T 9vor o <R gaEn
TR L g @ Tk T WY aR § fagd o) eifed v W U Wi gE gesE
g o gore fagy wr g 21 Sl 39 aREe W Y Ry fran S U fa
Jahd G5 IR o Afcieaad ad | aR w1 fefd o shgd: 99 ol TRl @1 o G
Gifed Bt 21 39 feafd 1 fo 4.1(a) & <ofan T 31 W 78 @ & faw ar
i ¥R Yenfed et =feT iR e E 9’ o w1t fahe W g =ifen arfsw
Yoot oF KT & hi U HI ST Fen| A IR H ¥ &1 fxen foada 2 3 s
Al gaehta g o o e faadia e § wifed g s € [ 4.1 () 3few] ) ar
¥R o1 GRATTT §GH 91 G2 i AR ok Fehe o ¥ Fohid G2 1 fa8 5g S 2
R & =R SR A <ie ool fogeh o T8k HU IR F TR SR gl g | afee
B W B [Fo 4. 1(c) an] | 58 uRee @ e A frehd fhren fon wfmr emaer
(4RT) 3797 TR 3R T Gah1g &l 39— Hd &

$Heh IYEId WANT T I 9 81 TE| 69 1864 H fag[ qen Jasd o g
i 1 S e Wehiehd ek AT W ST SR 98 T orwd T T

* -1 B IS 3 W Sigw IfaEu)




T a3 ek

WehTe1 arEd | faga gaehia ol €1 eds 3 WA a1 @is 1 e 199 wrar
o 310 Tk T SLET. 99 T W A S AT Bl ScA fohan 209 vaest ¥ fomm
a FrEnfient o seeEieren W g8 €1 98 Wi e Heshed oh gAR Sgd M ael
forega Jaeha T I Ic9=, YA, U qe SYfad & At gl w1 @l o6
HROT g B

(a) (b) (c)

o 4.1 % @Y Td YRER R o RO I gIhT &1 R, HETT h qd WV
aifreiesa B1 AR % ¥R AR Gk G Bl TH Gk 9 T 21 ahia gea b
A=~ (a) SI& ¥R SIS o qel § a6 1 3R Yeted et 8
(b) ST&l I TS o dl § ST HT I Yalled Bl 21 (c) ofe 9ol HoN 1 dR & =R
AR Afafa=ara) et o wret R ST o T R €1 F8T -gahe o N

Suer i T 2l

W ™ § TH I8 3@ fh gag &7 fR yer smafia
HUIT; S-S, Wi qen feorjd HReEe ar’i W o SRifa
2l g9 T o de fr forE omd fore yhR g 8 3=
FHA T BH I8 2w o T o fhe YR ol i @Afq S=a
Foliell Tk @G fRan ST Fehel 1 79 TeaHtex g1 fagdemstt
T dicedisl o 9gad o fawd ¥ off ereme wa)

T 1A QN AR 3T Il Jashed o LA | &F Fefafaa
ATt i AU | BT o qa | aeY w1 AR Frid fogm um
steren & (Tagm sAe@n gaeid) &l T {95 (©) 5/ = foran
ST B1 TS o qel § il w1 AR St T o steren faga
&5 <l Teh 9 (@ )* 5N = fepan STl 81 o1 4.1 (a) 921 4.1(b)

FAN: T 3 feufdt & qeaged € ¥ fwfvemm oiies (1777-

. e 1851) SHeh o Hifcrehfer=e Td
4.2 HYolcnld sl I, ST § TR &l
4.2.1 9 3T & S L (5 R SRR

. . I 99 Th T dR o 99 @i
fordt Jata &1 B &1 IfHHROT i FEaifad w3 9 T8e g9 Ga S e o R

H 78 IeUd fF T 1A | o Fqiq faed &9 E o faw o .

T T § T 9% 3w © T q STeR & die e R W jaigg?;ﬁ@m%i
< =R oI e S W €1 oo Q SR fored & WA a e e o
®, T o[ &5 E S0 il 2 e

%i
(-
\]
ﬂ
D
[
0
Q1
=

* e e (f4g) Mkl 3R HWehd T X k1 Ak & Wdld &l § e
Fra fred IR ) vEgE Yo SR wda e 2 133



)
N
)
=
|
)
10
®
=
15

efg®w Tea o= (1853 -
1928) sl SHmeh & Hgifas
ifererfaar, forea & iR o)
3= fagd, s den =ifrent o
el ST @IS il YT IHSTRT
T gaka &5 o Ufwd gemEl
(ST g1d) T AT HIH F
fau g W] # dEa s
o fede gF i AT foham
oo faw 3= 1902 # @
TR Y fohan T =H Fo
Sfed Iae RO qehl o6
MR N FS EIAOT FHIHIUN
& T =d o= fha o
3T A A ARS SRl
TRt wEd &1 GHIH i
= I THI TR 39 AT
IR T A% A TRl o foR & weeR
I A eI i =i SAfemon
R et g

E=Q /(4ng)r 4.1)

Tel £, r ok TR Tehish QXY & 91 & E Tk QR &7 T Flg
AT g 3@ & ¥ = T Fioh U ol F o1 319 il ©

F=qE =qQr /(4ne) r2 (4.2)

St fom ereamg | | ffése e < g @ fon forga 8 E o
foreq qem & &Y R, Wq Ul Hifask affrewn ff 1 7w St qen
ol WU T Fehal © q1 F8 ealol &1 Tiid el € Sar o
3ok The W AR THE ST 81 & i SR 1 HUe g
farer Hewa o T qon Aot | fod Ao Yeehed i Tehichd
F H TH ATYR HI FHERE R Keheem | yoie fog |
R BF oF We-EY 78 T6 o @Y ot giEfad g Gkl €, S1efid
TE I 1 W 21 W FAAE W B9 AT == §, 7% g TR
o o 919 & o fede el g

fordt foery fog W foreqa &1 U s1eren itk STl oh SR
Bl Hehdl 71 AR Tk U SAfF TP T Al Ik FRU I &
ey &9 ¥ HAISG 81 W 21 39 Tee eAd W 98 Wi € geh
& T 38 reriuy o1 fagid wed €1 T R 9% & 9 ¢ dl
THEU A T o 1 FHIHLT (4.2) U A a1 ST Fehell 2
T e (T & oF WY-|iY) Hushid & $cq i ©
9 B (r) g0 & foran Siran & @en e ot we e &85 21 39eh
faga &9 & g9Ey 9gd 9@ 9d 0 €1 38 e o ) fig W
Rt foren sman @ (IR Wy & ' W R e wehar @) |
AN g T8 IR A ® TR e SteAnur o fagid o1 qrer s
R SARIYY 1 fogia 39 YR B—agd @ Gl @1 gahig e
Yeleh SAfteTa Gid o gah1g &1 &1 99 I g g

4.2.2 Ja@HI JF, AR FA

H efSTe fogga &9 E (r) 9o ga19 &5 B (r) IH 1 sufefa
T ®iE fog 31wl ¢ (371 v ¥ Tfqae den fedt e T 9979 t |

r W feord) fommm 21 forelt emeer g W 37 S &6 g SIRITaa oIt shi 56 WehR ook
o < Wl -

F =q[E()+ v>B()]=

+F_ (4.3)

Foo TR

T 9ol ] FAYSH TH.U, RSl o URR qe 121 S=iehi gr1 forkga HH W fapg

T FAT o SR W ek Rl o1l §6 ol i 376 oS &o7 hed & frgd & o
RO T a1l ol o o) H @l 31 TR @ 1egq o € ek €| A g gehid
&5 o T T o W e € qt e frefefaa faevand frerdt 8-

() 7€ q, v B (HU1 & &, 37 q1 Fehid &) W R w81 FomEe W

134 S AT §e1 YA W oA alel a7 o fa9did il 8l



e 9T SR e

(ii) FRTT A g [ v 5B | ST T GaAhE & 1 Teh WY UGS Bial 21 qiew
UM GahTd &5 oh RO el i TG (Y) T <1 8| g 0 el € S
o, AT AT GARE & I % dAded el €
(fordt feem ®) | <@ 97 qon gahia & &1 faen
Teh TER o HHiAT A1 WoHHial Bt €1 skt faen
[RE PHwA (FHTE OFwA) o faw o 4.2 o
TR ATER U= oM e <o & 7w gm
W Bl 2

(iii) T Ew TRmE T& ? (49 1vI=0) @ g

(b)
@ YA T €| e A SR & ae ot 4.2 2mafea Fu1 W T gA w0 (o) FIRE &4
I FA 2 B 0 S g0 v AT | TR FE SRR

TIRT & o foTt =St HohTal &5l o Hiofh i o1 W1 ST hial © TRt fEen g sw fem g
TR 3 H TARY T R 1 A qA o WA g wiefl B (b) g am i suftefa § st
HEgdq FaaOlv Al &1 A9 THisk A @ F = q 20696 500 & 680 g &1 @9~ o faem =1 fon &
[vXxB] =q v B sin 6 fi, J&T 6 AT v T FaH1 &5 faudia it 2l
B o o9 %1 10 € [f574.2 (a) 3f@w]| gaig &=
B 1 i 1 SI 66 B §, e fRd TR
&9 (1 C), St 75 B o ofeed 1m/s 97 v § Tfae™ &, W o =t 1 = @l

fordta 4fd @ &a I @ fo6 [B] = [F/qu] 91 B o1 AT =2 Yehe/shatd Wit
B TH WO 1 2%d (T) hed 8 1o Fehien 3% (1856-1943) o | W @l
T 1 A Tk o1 W 1 3T U 3TUIehd B B 738G (=107 3%) 1 U4
YA feran e B1 forea o e & o farga qRER w1 WRON 4.1 § g9t W @

writ 4.1 fafaa wifqe uftfeafen & gewa ot & ufmmon & wife

siifaer uftfeafa B @ ufturer (2%, T )
2 R 6 T8 108

vETETen | wfafafies 3= e 1

B TS Jah & HT 107

gest & I8 W 107°

TFE dfeRT 9 1071

SRk feepeem 10°'2

4.2.3 TaEa aRTEET =eieh W Foehid o

70 fRdl Tha TauM AEY W gahd & g ARG 9a o favemu &1 fawr
forga uETet Wt B o fAw w Wehd €1 waTE [ qUl THEHH ST HIE A
forelt B8 W fomr td €1 en fondl =merer (e seieei ifaeiiel aresh €) i witd
TS & YR o TIfaeiiel argeh HHT| | ST 39 TIaeiiel STasT areehl o1 S S
n@ a9 e W el Taeiicl STl oT8shi i G&T nAlgE| 39 =ieish B | rufed
ﬁgﬂ%l%ﬁmgﬂ%’ﬂﬁa*d%ﬁuw*ﬁﬁmﬁﬁmwwaﬂvd% 135




W ifqent

(s 3 *fEw) | fRel aRr gashia &5 B &1 3ureAfd ¥ 39 d'el W ad

F = (nAl)g v, "B
&l g forel oes o5 STOW w1 AW T @ ARl ngv, foEA oW WA § den
l(nqv,) | Afoe om0 17 (fomga =m0 qen foea om =l R ==t o fo s 3
<f@ul) 39 gwR

F = [(nqv,)AIXB = [ jAl [xB

=18 (4.4)

el 1 T |iew 2 Toreent i 12 S foF o i oo ©, de seeh! fan faga &m
1'% Taem 21 e G faga o afee 78t €1 geliehtor (4.4) o 3ifad =R | g
Tty fog &1 j ¥ 1 W Tiaid T fao 21

THIHIT (4.4) e B R A & 71 76 T § B &I G &7 T I8
o R B g S & el B A IR Y Ao S €, o B0 36 W @i
@ 1 Uher, 30 Faw i dl HOWE AR e Seher g1 R T €

F= Idl,xB

SITUERTYT TR § Goho ! TR § Rafdd T od el

TEETHY o FEh T &1 98 hed © % q f9g 5o U TR R 99 SR wd € S e
T, m,, m, o AR o SFHIU 1 39 = o T rh o o FRAU B €1 39
T T UER F = Gmm,/r* R FW &, T8l G TEaw0 &1 W s 21 36 TR
feordmfa! | Fam & fam ¥, g0 J fawd et g, g, 576 99 r9oea @, 9N a9 9 @
F=kq,q,/r? R 9 & &, Tel k Th STIHAIA! [EeRsh &1 SI A6 H, ko 1/4ne T, Tel € HIEAm
%1 forgaeiierar 21 s&t YR Heehed o off eH T 31 Fodish W erar €1 SI "eehi § T i
p/An e, FEl p AeTH Y geeheiier €l

TAM G, £ A 1 SFTHALU 18 o &9 H Fohe B €, T oyl ot qen fogd gaeha
I § T AR 2| Sk [Eahyol gt < T&gefi o o= & w1ead w1 pid W el 78 e, faega
Teh1d oA, & YA AU Foieh! o = oh WeAH W W I 71 o G U wEhe e €,
£ 7 TTeAH W R hed 21 3ok ol wree o fon fre-fam | ©1 JorEe ey e e gasia
fafertoll &1 =t v H T Ha9 eu =1/ v>%l

forga wregdish ¢ Tk difaes T ® S I8 T el € R hiE T & wiem o den wierd gr
o YR yeifed B 21 39t FaRer SIyEed &9 % YRR § WA o yfad g9 ok T, fees g)
Tg fondt ustel o iR o & 1 7R &9 W FRAAD ear 2, 9 foran ST @1 35 TR a1 qRTed
o e e A A e i a1 et A 3 R e g e g
1 AYF HE H A W B B

ITEIUT 4.1 200 g FFAM a1 1.5 m @alg o foprdt WY ar & 2 A fag@ o
yafed 8 W 21 ae frdlt ThaeH &fas B g & g a1g o ste | Freifeaa
? (To1 4.3)| Jhia & o1 9RAMT 7@ Hiferg)

3STe0T 4.1

136



foxas
T GHIHTT (4.4) o SR, GR sr9-a1g ¥ Feifad € s Feifad @4 o fog 3@
T TH RS 9 F &1 aRamor [1B @1 =feT St $9eF ¥R mg & 9qfad
T Tk | 4:
mg=1I11B
mg
I

0.2x9.81
T 2x15
& ST, T8l W m/1 3Ffd R 1 Ui Tehieh @as SoadM a1 gare 81 gest
o gaHE & hl UH AT 4x 10° T Skl ead T8l Suen 1 7

=065T

ISTEAUT 4.2 I FeTh1d &5 AR y-37e1 o THN & qf Y& 01 ¢S
x-3181 o SfEe ieAH © (Foe 4.4 @), @1 RS et frg SIR o Steifeh Tiae=
F1 () TR (T SAR) (b) WM (¥ =) 2l

A

/'y

\
><><><\><\><><><><
><><><><\>%\><><><

<><><><><><>\<\3<><
><><><><><><><\\>g
><><><w><><><><><\\\
X X[ X X X X x X
X X| X X X X X X
X X| X X X X X X
X X| X X X X X X
X X| X X X X X X
X XgX X X X X X

!

foT4a.4
T U1 S AT v kI XM x-318F & ST € Sk Gk & B 1 fawm y-1e1 &
IR 2, 31: RS TclvxB &1 TR 2-3181 & erfewr (U= From sreran sferor g
TS ) B o7: () SR o T 98 oel —z 38T o STC Qe (b) e
(41ei) ok foIu ag +2z 3181 o SR 2

4.3 Ja&T T U T

37e & 1R ek TR o gaehig &= | Tfaefiar emeen & fawa o sreogq w4 g
TR (Felm 11 1 TSTgEH H1 3™ 6 ey ¥ I8 dran @ & afz ot s
1 O h! T R EIn H (Sreren sueh faula) @i sEEd € Al 9 oe 59 %0

I°¥V lnr2ibe

C'V lnr21be

|

EISPH 1b9S) beleete — lodo RIGJRLIS BIHBI: &t KRR ikl

|wiy xapuiudewitedseael/sondo/gay~/npatiremey sAyd-mmmy/:dny

137



138

o 4.6 Fefer wfa

W T I | k1T &5 H AT ki T S Feh<Ul §, eIk 1d el HUl
o a7 1 & o e g1 &1 37 i S T ear qe 9 o g
o off 1S afierda &l g (Tt Hom it faen § qied e Sl 21 [¢H
S, 7e fae@ & o %R0 5d, gE, 9 fo=1 2, fmen fa & wmia
(31ore YfqEHiR) Fedd B Gehdl © SN 39 YRR GaAT & Q-1 Sl
1 of TR Y Hehal 1]

B el T gaia & ¥ sTafva o1 & 0 W fo=m &
el 39 frufd W faer Sifvy fsed 3 v gesha &% B & deed ¢
e g6 g vxB Aehg Sct 1 Witd 1 Il € a1 kg & o
Sieerd e T Scq=1 hidl 81 7 v TUTB U R & oIaqd &, al w0
(ereffa ferddt g & e7gfer) ager Tfd W (fo= 4.5)1

Ife AT v 1 H1E Hee €, B % ST I8 e Srufiafdd
2, Hifh Gt & o SRY A Rl gawE e
guIfad &t SN B o dead fhdl aa | 7fd, 98t i
wifq, adet T & ¢ fooe = e1ema Fefer 7 S
w3 B (F 4.6)1

A fuset wast § @€ d@@ faw © (3fEy
3™ 4 el 11) T afs et &1 o gaeR 99 &t
55 1@ @ 9 HU W TH 9 mv? / rI9 o g hi
R G 9 o elerd hE il & 9 eAfehy oot Ted
g1 9 a7 v g &5 B o @aed €, @ gah ad
AT v q 1 &5 B o ieed il & ael ey ol
1 wifd SEhT URATT g v B el 81 S 31fiehg ot o
Tl I GHIHW o T H for@ |

mv?/r=quvB,

r= mv/qgB (4.5)
S atfuer wem s 3ot & eifues ffHa gm &t
e grit qen faffm g7 ot srer & afk S e w? @ v = or

w=2nv=qgB/ m [4.6(a)]
FIT IR oo steran et W R 7 et 7=t v el 1 emgfa 21 vk et
W R | B B AR o T § U mewyul Sy € (SHE 4.4.2
3fEm) |

T URGRH I W § N I T= 20/ 0 = 1/ v, I Faht &7 % FHIG o
F1 HE 39 (v, 5N FAR®) T, o1 1 9 Fefer (FfdawR) S em T
UM § HU GRI GOk & o oW =t T Il i fre 9=t e wEd g
THIEHN [4.6 ()] FT ST FE W EH W Bl 2l

p= v, T=2mmv, /qB [4.6(b)]

T o T feRe 1 B R el #1 e FEd B



e 9T SR e

IEEA0T 4.3 6x10°* T Gah &5 & @aad 3x10” m/s I = § TaaH
ot sotae (SomM 9% 103! kg T 31691 1.6% 1079 C) o 99 &1 fBean =1 2?2
ST F Mafd BRTT? SHh! Soil KeV § IRepfad FifSTl (1 eV=1.6x 10710 J)

T GHISHTOT (4.5) 1 STAN i T H U ©
r=mv/ (@B =9%x10% kgx3x10’ ms' /(16x10"7Cx6x10™*T)
=26 x 102 m = 26 cm
v =v/ (2 ) =2x10° s =2x10° Hz =2 MHz.
=% )mw? =@%)9x10°% kgx 9 x10" m?/s*> =405 x10"" J
~ 4x10'°J = 2.5 KeV

ATV RN ot SHSfert Ta q9T I geiig oIt

Yeite & SIH STeTEhT qe STl TSl | SRSl W AU ol Sfcvid el 5v @ a1 ¥l o i
B T YRl 1 SR B T Tl 9 et @ Sa & Saee ol off #1 Aifqwt o o
snuwﬁm;ﬁawww@mwwﬁw%ﬁmwsﬂam%mmawm@%m
Geg Tl B

M AT A m el STEST g 1 HIE HU1 AR9H o v ¥ frdt gohig & B o 599 & 2|
A AT T AN FT GAHT & F TR ST v TN T & o Afeaed TR v, 81 SafE H
R GIHE &F % fR FE a9 T &M v Y PR ST 8 % GHiG TGEHE @l 21 H W
WWQESTWWWQEWSHWWW(V B) % Yl @ fomeR! faen v den B 3
% e Bt §1 S i ST 4.3.1 F 3@ 9% ¥, 79 YR H0 § ada 7 B F 99 9= @
St & e 98 ool T Heehia & o wadd acl § il ¢ 56 98 T Heehid & o HicR HUl hi
T & 7 B S $ @ oRoT e e Yeiet < gae 4 < S Sehr A & S fr e
o (@) & switan @ 1 A & Y] ge ot o € df off shefert qe W nfashia wor e § Heent
e & o TR AR A e o fon Fefia g @1 S @RS so geie fag ) & o deed ®,
&1 U1 W hIE HE AL Bl q1 AT 1 GRATT T @l B

€'V lnr2ibe

(a) (b)

YR YoTel o Trg gd 9 foenel 9@ § selagq a1 W Sl Scfsid g €1 ST o &9 9ol o
e & o U H Y S € qe & W@etl o Ry Sefart v W fa i §1 gedt & gawi
&5 1 & W@ Yahtg el W §gd IE-U 1 S ® [T o (b)) o ydi & fehe e
¥l 9g Wl &1 3 AR 1 agHe o SIuEt § qu WA ¥ T &1 S tferdie T
T YR SRS Hd & 91 ST g GRATY] TeAlsl Yehrel Scafeld shad &1 Hifeqert ¥ 39 uftere
1 IW YT ST Fed B

139



W ifqent

140

4.4 99 faga a9n e g § A
4.4.1 AT SUTEHAl
Y S © fo T e et <A & skt Suftefd ® v o | TREE g e o %l
W G (4.3) % IER Tk ol HE hid € T 39 TR o o
F=q(E+vB)=F,+F,
T I8 o 4.7 ¥ S9N S8R % Wa feuafd | fa=m w31 f5od faga
&1 T 1T & Teh SO & odad & q1 HUI H1 A7 T <A &A1 b cAserd
HEE

33.0

HEFAZ =AHAT WG9
http://www.phy.ntnu.edu.tw/ntnujava/index.php?topic

|

F,=qE=qE} F,=qvxB, =q(vixBk)=—qBj
3 F =q(E-vB)j

39 YR fod # MU S8R fopa 91 qeon gashia aa T S8 o6 fauid
faon & € 9 AT 59 E 921 B o 9 %1 39 YR THEf S ¢ R
Il o URETT HHH B S A S R Fe o9 YT S ST qe ST 37 &
o fo faaiftd gU T &M I8 T9 T 59

E
gE =quB @yan v = B (4.7)

39 It 1 I fafy=r wfq & Tfamm eael (SR 3 ST qe S F
o i) o g1 9 Fenelt a9 o o Srafvra o i g o foran S @1 o1 st
<eehta o Taea &5 37 aXurehdl o WA % H 2| Shelel E/B %1 =Tel alel &l
& 59 whifda el aTel T o for faefua g o €1 39 faf o1 suEm == 1897
T Sl 9. A | SR Sl STEN-SSATH STUM (e/m) A9 | fowan o 9 fagra
1 ST S SR § off foRan s @1 e UE g @ S ety ol w6,
W ST, Sk STEY-SSAHM A % STUR YU Hdl B

4.4.2 GIEEFAEH

Al ARG O AL I 1 I=a Holidl deh @iid T el I3 | SHHhT
SMfoehy AR GE o 760 o faT &9 1934 ¥ .31 @RS o1 TH. TH.
faferee= = e o SEARE &l &t Fe | gfg F o fau AEwdeH ¥ 9
w9 o faga &5 a1 geehia &5 S 1 STERT R S 21 =i 3 S & Tk g
o daad T S ®, 5% #I14q &7 Fed | TEFaigq § 39 de &1 I9ant fha
S © fop “erhia & o afehuor e oel AR Ul i ReHHT i g w
1 ot R R T et o1 ifereniel GHE qoh <1 SRR wfehent SI9 T ok
S, Dy 1 D, o = T id 81 39 ©1g o Il i S’ (Dees) wEd & it
F SIS % FHIen o el D' WY fE@rE 39 ¥ fod 4.8 § Wiz w1 oHaen
ARG <1 T €| o1 o Sl o it o1 gRRferd wd € qen 3 W g &5 el
&l LTl AU o1 W GawE & HE HI ¢ Eeh RO 98 Th € o I
adet a1 21 Yk SR 9 60 Uk ‘S 9 @ ‘Sl H o € df ' 9N 39
W foga & % w8 Yol &9 9 T & o g aiafda erar war @ aen
TIHT HU HT TG T ok W WERA Bl 7| 39Y I8 GhAfeEa i ® R hor Wi
forega &1 g i Bl ©1 B AR @R ¥ S0 1 ol § g el 81 SAE-oid el




T STEe 3R e

ﬁqgﬁw%mwwaﬁﬁwﬁsﬁqﬁgﬁ%l 37d: U1 1 9 HtARR
B B

T 9R HaeH 1 faifaq foran St @ @ifsr sl qen a1g o e1ugei o < deg
A € ST €IS W Tk S Y] aieed] STgge shi Sl €1 ot 4.8 # gy
T STRE W YFTEA 37E FEI U (U W) S P W o foRT S €1 3 fehdt
TF ‘S H AgaeRt 9 W A H g T/2 THT SIaa H S oh o oh R
F § o 21 F&l TRk et 8 e 7 THiehn (4.6) o STUR

B L _2am
V., qB
qB
YAl V, = Gy (4.8)

T ThI o SMHR R W TG Rl GEFAZ ST hEd & 9 T v N
fafdwe fepan st 2

TEaAle H STIYI aiced] 1 ST v i 36 TR HAESa fhan s € &
S Toa & SISO STl URGHHYT IX el € Sad & THA H I 1 g
wftafda 81 St 1 3k T sweas o v, = v i TR HT I hed &1 WA H
T T TEESE 39 TR a1 1 © foF 9@ o7 D, % 3R W A € @ 39
T D, f1e1 fawa W giar & qen o 39 fod Tom ¥ @i B €)1 9 o Hiw
FU1 T & H T FW § el fIgd & T g ) 9K F0 U € ¥ @l 6 W
S A F o F gV o o 3 (T Vs &
¥ IH GHA 1 dicedl B1) GHIHIO (4.5) § T8 TR ®

o ol o6 9o 1 Foeon & AR, Tt Setistl | gfg gF
& R g el Sl €1 ST S o ot IRAR SH 994
e i Bid Wd & ST qoh foh of oA €I o SR

e U o fou eavaes Sl o e R oid| 9 9Hy
iR @ ookt & g fadf g Frtn Bl g0 Frem
Y Al e S 1 T (4.5) 9, B9 9 B 8 —

gBR
UZ? [49)
Tl R i w 9e" %1 e € a1 78 <1 1 oo ok
T B
3 I 1 TasT Sl

—mvv = ——— .
5 om (4.10)

HEFAIZ 1 Yo 36 qed W i © T frelt
3T o T IGHHTT T THY 3T i A6l LS Hell i

e W AR T @) dEeeied %1 ST sHY @iid
g RN GRI AR T THART H¥eh TROMTHT ATt
sAfafmaet &1 e W & fau fHa S 21 =
S S S ) A F 3 o ¥ g
AR Tl o6 Toh ¢ geredl o1 Gyeitod e | off foman S

TorT 4.8 AEERA &1 FaE IRE| g P W
AT KON 31ere AT 1 Eid g1 3 Al wu

1 HFA THEAN Ao Gaehid &3 B o SR D,
q D, N &% SR-JARR T2 R T FW 2| TH
T @G HIA 21 Sqd: STEfE o1 S gR

et fT < €
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W ifqent

21 ST ST eaufaea ugel & 3w | fRan s 21 39 fedufiea weed
FI eeudiel § A o FreM den SwEr H R S 2

ISTEIUT 4.4 TFFALH 1 Sifers G 10 MHz 81 Wil i @id % o fog
WEITe G &5 w1 | fehal g1 =fey) Jfg €I &1 5591 60 cm © @ ©Reh
BRI S e G 1 Tt et MeV ® Uftehfera sifsw)

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

T Sifer g Wi o Wigaeie o SUeR gl =gy

TRl (4.5) A1 [4.6 (a)] 1 STAN HH W eH Ww el ©

B =2n mv/q =63 %1.67x 102" x 10° / (1.6 X 10'°) = 0.66 T

i &1 SAfag am

v= rx2nv=06mx6.3 x10" =3.78 x 10’ m/s.

E=% mv?=167x10%" x143%x 10" /2% 1.6 x 10'%) =7 MeV

3alelul 4.4

ORA W @ eh

A Rk - SR STGHH oh &5 | Yoel i orell SFroft <91 31 €. WoMAR T1e1 1 SERI & SRo
T 1953 H hictehdl o TrEl ATehia Hifden! Gem 3 37" Wrgaciizi iy 3 foran on 6ok ug=md
@ sie € 9Ra o fafae weoml; SH-ee it SEUE S (TIFR), 99%; 3feig g™
forafoane, sTeiie; 9 SIS, hicrhTdl qll Tien favafarne™, JeeR § hihide-aleed YR 6
FE @ LAY @1 Ul

I3 o 3 | @ hE I T UTh Ok LA1Ud gU— 5.5 MV fHAe HefiF A1e1 TEm] STIHe™ &%
(BARC), G (1963); 2 MV it #ei7 Rdtd Wit HeM, sMyT; 400 kV i 73 s rE
feg forafamnem, arort qen wsie favafoarme, afearen smien o IR favafaae™ gu 5&H fahy
T 66 cm FEFARA I IS fovafaamed, JSime | wfud fwan T T @Y soeed okd I
fovafaeme™, qor o o Tenfud f=an mm

YR T ST o JYERT H Teh THE AU Rl il HEaeiiei ohg (VECC), Shictehrdl §RT goid:
AR GHIEAT 1 STANT hich qRad] Holl gaaie MiHd wten fhan Tm; e 9] STIEe™ o
(BARC) §o 4 2 MV 0S¥ o € W% e faehiea Td ffta fepan qen e siifies Sqeum wem
W14 MV <20 Ueeield oes fua fan =

3ok Y Y & favafamer™ o RM S (UGC), 714t feett o i fovafammea gfaen & w9
o sffaataere™ e % (IUAC), T fReell § T 15 MV 320 Uoigiq; it HeM, qarver
T W 3 MV 2 Yeeigiq; SAeul, F=avu o STTHe o1 WA Wil FReer, Sauers qen e e
THIY] ST %, heTdsRhH § &l 1.7 MV 2082 T@iftd sg) TIFR 941 [UAC JiH1 €1 e1aet geed,
ffeerer®s LINAC Higgel {5t STAN STl shi S= Sofiefl deh @iftd et | feoman Sin €, o o1
M @1 @ 2

T oeh! b AT TCHTT] Shott T 3 o Sigd © Teieei ek Torehie feRT &1 T TH= ST
JENfiTeRt g, SaR § Th 2 GeV fHswig fafwwor g ffta e s w1 21

TAY] Sl fadr wfasd § fashed o €9 Wi 3T qen foged ugred o g5 o foaw &R
weferd S W TR @ R
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e 9T SR e

4.5 fae@ anT /9@ & HAUT Paha &,
sra-wrae fem

o gkl & ed T € o |eft forgg wmet (steren nfaeiiar stae) qen o %
IS w0 % HROT IO gU & Tel o1 &H fagd ¥R qen SHeh
BRI I AhT &F o o9 HaY o 9R H THIA Il Ig G arl
g fram g wra B ?)1 fo 4.9 ® wh ufifia for@ ¢ =k Xy
Turten T 7, ford fagd o1 1 vaifed € W@ 21 A o sifdsten steEd
dl W fo=m ST 91 ST &6 39 s/aFd g0 399 r g W feera foreht
g P W gaeh14 &5 dB &1 AF i e €1 7 effey faeen afe
r 91 dl & s 9 10 Il €1 qd TR e o AR gashig e
dB 1 9RAMT fogd ¥ I, @aE sEdd | dl1sF STIshgun aen g8 rah
ol o SIhEIIT! B1 9 &5 i X9t 1 qer o el o ofsed gt e:
qfeer dehd ugfa

JB Idlxr
re Tora 4.9 ari-wreR fom @ el
4y Td1xr 1%5[”%@ W:WIdl,rEgTT
“an 2 [4.11(a)] T¥ord fog 9 &5 dB 34 Xl |
. . ® fog = i *xar & % &
muo/mwm%mwwwmm%m S e B s T
AR T ! R Gt 2
39 &5 &1 IR
U, Idlsin @
dB| =~
4B = >3 [4.11(b)]

el B WiEY-ToAhe & orE | dlxl = di r sin® %1 STAN feman B Hehia &
o forT wefieon [4.11(a)] Hol T €1 STRAMA! et Z_:: 1 genef 7 —

Z—; —107Tm/A [4.11(0)]

(A 1, 1 G b1 (A Frafd) T gaweicrr fHeaas Fwad §
e &5 o aE-grEe Frem iR feragfaet & oo e ¥ g waman
& 1 $ S| T 9§ 1 TR 2
() 2 Aweh F w9 @ W @ wiew fag F A g0 & i %
SR B 81 TA € &S W st fagia |n w2 (39 oy W 78
e ST foh @i T dI S gaia &7 e @ S o oo gia, forga emaw o
feer aga &= e B

* de T feem <faon s 9 frEm g ot 9T B @1 dl 9o r % el 1 3fEu wew Hifse
foF @19 Tect Wiy © T WKW # @ T # © ) Al ufa amed € aRondt st
SR Hhd HM R F% feOmed T A IROTR A @ AT SR FW 143



W ifqent

144

(i) Teeremgd & feer G, SIH oEd e, g Scd= Bidl € Siefsh gk 1d & Th
et Fia S, I dl g1 S gl @1

(iii) Teorerga &0 Gia 1 &5 o fag o e orel foema afer & efew & @
mﬁgaﬁﬁaaﬁﬁww%mwﬁgaammmlﬁ%aﬁé?m
B §1

(iv) -G Frem & hior ) Frefar @ i feer S e | e e fee 4.9 |, feam
dl (29 g @ # et off fog W goshia &9 7= 21 39 fen & e
6=0, sin 6= 0 T GHH [4.11(a)], IdBI =0
T feepee &t fagaeiierar, goa fepeem &1 Jaeheiicral aen fafq | wehmer o

A F T VI Hay B

Ho 1 (107) = 1 1

oo = (47%) 4 = 5rer 1) " @aoy T @

T8 Hay o fowg o g9 for@ gaeta o & oA 8 H ==l % gfe frafa
H Wt 1 o e B, O e, TR F ffeed €1, qon W W BRER off T
HM 1 W T W ST H AE w@q: Ff=d 8 S €1 S | T e
i 4 x 107 21

IITEAUT 4.5 FiE I oW 316 Al = Axi FSHE TF I=9 ¥ [ = 10A Fated
@ T, g fag W ferd € (F99 4.10), y-3181 W 0.5 m 38 R feora fordt forg w
THeh U1 Gahid &5 1 1 WF 81 Ax= 1 cm

y

—_— AX —
o a.10
'

Idlsin @
Idlil::—j[r—2 [T (4.1 18R0)]

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

60=90°;sin =1
ldl‘,’|=10*7><10><;0*2
25x%x10
T o1 & i K9 +2 e & 21 gqen1 SO 7w € TR
dixr=Axixyj=yax(ixj)=yaxk
Tl g9 SAUh! TR UHE o fEfafEd =wE o S 9K S €
ixj=k; jxk=1i;kxi=j
& ST 39 &5 1 R oy )

=4x108T



T STEe 3R e

3Tl STAM H TH JARR URT oF HRUT Gachid & URehfeld il oh g
- 9 #1 ST w3

4.6 Tagq IRTATET TR UI9T oF 2787 W gahtd Q4

TG I § o fogd YNER IR U9 o KR SHh 3187 o ST gah g &
T AR | 39 Yoo | fUsel STIAM ¥ afvfa e faga um sedl (1d1)
o g9 ! HAfS fhan SO g9 98 Ard ® R verfed foe@ o sraftadt € den
edish g feepeer™ (frafa) & foran e 2

fat 4.11 o R a9 ® Tl fogE@ o [ enfed g gu
TiE T B U9 R gt fog W x ya | feera gwifen wn € qen
T kT B R x-3181 & o 1 o7t B oH T ovet & foig
P W Yh1g &5 IRehford e €, 9 ofifSe fog P ure o g
T x Tl W e R

T o =esh 3e9d dI R fo=R wifs, 39 o= 4.11 9

dB

dB, ,

g9t T R1 Al o RO R & 1 GRA SE-ged fem
[T 4.11(a)] F STER
dB=&I|d1Xr|

3 (4.12)
4r r 7

a9 r? = x% + R\ W &, U1 AT R A ST, T ST g 4,11 B R g SEE e ae

¥ a3efig fog o fazere wfew o oioad el ST & AU, & s w guew awl e fow d v s
o 4.11 9 fome dl y-z o0 o € Safer foreqy @i ¢ 3699 a1 &SR0 GaE &5 dB a9 S8 @ eaen

d1 9 steftar fog P ash x-y @ ® €1 37: | dl x| =r dl, T TR TG T STeral Y SR T 2
_ My Idl
dB =" (< + ) (4.13)

dB T fen o1 4.11 ¥ <t 7 21 =@ d1 99N ¢ 51 S 9 o caad 1 SHRT
TF x- 3o dB T x- 3181 o Aaad Tod dB, 2| W x- 3 % Taad e
1 HAIfSd T € o o FREd e S € qen e e uRemd 9 gl €1 SEe o
foag, st 4.11 # <2iT STFER d1 6 HR1 162d dB| 386k fara: faudia dl seee
o HRU AMEE gR1 TR &1 ST 21 39 YR hael x-3T9d & o Uil €1 x-fewm
%ﬂﬂﬁﬂﬁ?WW$Wd8x=dBcoseaﬁWﬁ?ﬁﬂWWﬁFﬂTﬁT
kel

fe54.11 = fou

R
cosf=—————- (4.14)

(XZ +R2)1/2

iRl (4.13) 3R (4.14),

_ MpIdl R

dB e (x2 +R2)3/2

X
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34Ul 4.6

HHE 9191 W d1 gl 1 Heher, 2R, U Bl & S U9 1 GRIY 81 39 YRR

Hol R? i
2(X2+R2)3/2 (4.15)

ST RO i T fov frufd o ®9 § & U o g W gasd &7 uw
FX Thd &1 39 YR FEl x = 0, 71 &H e el ®,

Bo=§‘;§i (4.16)

AR T % HRUN Gah1g & @ &% JawR I sAr & f9= fo 4,12 8
<9I T B k1A & 1 RN (k) 3T B IS f49H g Bl €1 U
o e e e 2,

FAER TR o FRT 377 379 I1T 874 F7 gelcit 1 59 YR AT fo Sferar foarga
YR 1 9T T AR Gahd F, 79 39 &Y F1 ol g3 ST ahiT &7 H1 e
AT 81

B=B,i-=

=&

o 4.12 T fagaare! a1 Jasa &3 918 &t fowa agg o afvia gfao g
IS T g Sca= gawta & &1 e Fruifia it @1 wer & Sud wvd i S e
qen Frerct ured i Ifeur g /T ST geRdT |

IETEIT 4.6 o7 4.13 H 9T 78R forelt T ar 5o 12 A faga o yenfea
B @ 2, H 2.0 cm 1 % SigRIRR =19 § Higl T 21 36 = & % W gah g

ﬂv

(a) (b)
forra.13

(a) e Gl & HRO i & fora 272

(b) T &9 H srefami g1 B 1 @ T AMEH JRRR I o AeE 9 e @ iR
e &9 o 4 TH T o FAA 2

(c) T TYeh I H g URadd g Afg ar 1 I B & erefga o 9ea &
o H fod 4.13 (b) H <RMT 3HER 3@t feen & =g <)



e 9T SR e

'

(a) WY el o Yoish 37 o foIg dl 9 r 9| © 1 @7d: dlxr = 0 36 TR
Y @ |B| %l ®IE AMEH TRl <l

(b) SrefgamehR =9 & qeft Wl & o, dixr @ Tk TR o GAN B (HI &
e ¥ Hiqt 1 99 gU) | 36 YRR & gl AEE uimn § gt g S 2l
374 TR =19 o fau B+ fen <faor gm0 e g0 e et 21 55
URATOT SRR U9 o fAT B %1 e Bl ?1 39 YR B %1 A 1.9% 1071 T

2 qen faen e o qa % Afeieed SHeh it S gy @
(c) B URAM @ =& © S (b) ¥ & W fawn fawda 2

IETETUT 4.7 10 cm -1 & 100 FHEHRT AYS T H i Fhelt T Feeht W fo=r
Hifse fred 1 A fog o)1 veifed 81 @ 21 el o ohg T Geaehid &l o1 qiEmT

1 87

T Sk el HHH AUl T € 3¥d: e Yelsh JuIhR 7a¥e %1 B R= 10 cm

= 0.1 m A Hhd &1 B 1 H@N N = 100 €, 31: Gah1d &5 1 g

B Mo _ 47x107 x10% x1

o 9 %101 —27x10%+ T=6.28x10"* T.

4.7 tfoew wr uiteta fem

TR-ree Fem F efierad N HT U I ashfoud qdl Sfaed SUE o B

R o uRuefia frem ¥ fet ot g formeht i oim &1, W fa=ur fen
ST €139 TS © faed o) waifed e §1 79 g% e % § fR g e
Tgd U 31eq @ Sl 9 fiert o @1 T € ue @ seEd dl R IR
FHIT TH 39 3oFd T G &7 oF TRIE 52 B, &1 711 @ a2 39
3feel dLsh! dag © O | [ Y B dI=B-d1]| 39 YR % Gl
TFhE T T o A1 G fhT S 1 79 W R R i € i
SH-SY 3Tl H1 g TS @ Sl GEA 9gdl @1 qd Sl AN TH
FHEREA o9 Sl 21 U w1 R 98 wed © 9% wHeher g 9
Tofed B ol St fagd o W u, T B §, Stefd

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

T 198 W ToRA dTell e fagd i €1 39 TR i I53 1 Han@ C o Harwd
% o TR foran T 1 SR e | feen wfmfed € S <o g fem 9
Bt 21 27 J1d w1 Sferl vt 5w fewn # wifgw fw e ® e waene §B-dl
o drr Y get 21w TS w1 faen 9 fen i wardt € food foaea o/ 1 eeens

T T R

g 9 STIYAN oF foaIu HHIRIT [4.17 (a)] 1 el T WXelidd €9 qaiw
g g1 81 &9 98 WHT TR, 39 YRR o wehton | U@ e (o Qe ure shed

Z1) &1 w7 9d ® W 39 TR 1 € fom e & yew fag WA @

9V lnir2lbe

L'V lnr21be

o 4.14
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a11d TR (1775 -1836) 21
T R weh Wi i o,
forag e WEAg 9 fSeetis
foramfrent form <Rt STEmfTen &l
TR T o fadr o e 12
a9 #1 oY H I=9 o § Herd
BIfae X ot offl TR 7 s
1 ISl 1 Hew™ THA IR €N
foega T gaa | day @S o
fore g &t Th el JEen UR
FT| 3T @il 1 9RO 1827 ¥,
of
Electrodynamic Phenomena
Deduced Solely from
Experiments TH® Y& o
YRR o €9 | gEl 36 IRed
1 for 9l Jawia gk, FemRE!
forga uiet o o B §) AR
WE ¥ ogd oy 3R qereshe 9l
T R 98 FHIS TUIfctad i AT+t
1 F=01 off 5[ ¢ 21 61 a9 FY
39 H <A § 3T g 8 R
IThT el oF TeoR T I8 THIfY o
Iehifola @ — Tandemn felix (i
¥ 9qA) |

Mathematical theory

(i) B U1 & TEREE T 9 JEW Fadis B €, 1o
(ii) B 9T oF 3Afeiared T, 31efe
(iii) B T €1 e €

AE A A L 9w w8 s (W) € fowes fog B
TR 71 7 it o § ufteg faga om0 1 @) d9 S
(4.17) 1 39 YHR o F GFd ©

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

o ferdlt fohm & 39 wehR w1 wafufa & 99 R e 4.15
o g g uRert od 9 o fau ®, 99 ufer w6 fram el
JEhIT & H T WA Jodishd F ARG AN € S ik S
R & S o sy Frem ferge & ot it e o gud g
T 71 38 A KU U ST 4.9 <@ e {1 w5 die
@1 1 =99 Tk g9 & q1 kg & g9 i IRkfd & wiEE
B FHIHT [4.17 (b)] o 98 W& & fou 3@ faw @ g A=
B. 272 B9 98 UM € fF R & o r 3@ W gahig &
TSRt 9 39 9 YehR ek fehAl S Wehdl B

Bx2nar = ugl,

B=u, I/ 2=nr) (4.18)
Ws?wwwmaamaam%ﬁﬁm@
@) =& 98 sfafifed © o6 r 52 o 99 o % fog W (AR

I 18 o SRV TEd gU) & K URAT THA 7 W
v | gant & U JoehR GEEld 7 S e WHe:
e fdenisl W sk X Hewal € shael T € FRwE -
W R 21 el el ot wufufa g @ geens o g W
B W 2
() 3@ 99 % fpdt oFf fag ® & *1 fKen sk TR 21
T €1 37 T 4.1(c) W e i, wie 5ol ox ehsd
T orafed gan T 3 @ 5= 50 goshia & W@ wed
®, 9% U1 S €1 T feemaga e Y@ied 9 = €
freraga &5 W@ o Mawl ¥ SIRW den Rl el W
TA Bl &1 e fagd Rl et % gahig 8 o
o =ister Side T o1 Tgifaes TIeiehior il 2
T 319 oAF 4 499 U9 o1 92 © fo6 Fafy ar od
SAeE 1 €, T YRR S TR THoh HROT Gelhi & 3
&l 21 € hael AN o TR U M W ferepted e
21 e &5 forgd 9 % SHAETE € 9o foRE U Hia
(3rd o ) @ T o ShAMI B

(1)



e 9T SR e

(iv) e TR o HRO 3T Jahd & hi K90 Hi FiRa e &1 & WA |

21 39 Fem = 3w e fem #Ed §) 9% 39 TR ®

R 1 379 31T 819 T $9 JR YHIST f3 STT9ehT T1 g 31T forgga eIy 1 f3om
HT R Gobd I T TTHT ST b GG+ H1 9T Gabi1T &7 Hi 79w F i

TR o1 uRuel frem ae-wed fem 9 o= w6 21 <A & faw faga |
T A Gah1g & | Teel o9d i © a1 IHT €1 TRl faga o) & gue difaew
RO w1 =T hid €1 S GaY UfeR % frEm qen seE-aed fem % o 2 e
I Fee M= frEm qen et faw % 9§ 21 UfERR w1 e 9o s w5 e
T & uftEn steren aRyss R Rt iftes i (St e foeE &) 1 day
ot o1 olifasr Tfer 519 o7: &7 o Sufterd Oia (faega o)1 steran s1Een) & =
oo e hid B T2 e < A ard gg o @ o U @ afuef fraw sed
37 TR TR oRiet R An B § S eHE % 9 aiafid Te gt fefafad
TR B8 Ieg forpa o w1 1 gueH o wern wam

IITETUT 4.8 T30 4.15 § Teh el WU IR IR H1e 1 (5ot 51 a ®)
forea uRTaTE IR e <o famga o Ivefed e @ @1, <9itan e 21 T faga
YN 39 SYRY FIE R CHEAH &9 ¥ foafa 31 &5 r< a @ r> o ¥ gawg &
qfierferd ifsg

for4.15

T (@) Toh0T > q W TR ity o/ o W 2 3ifehd € o STyeY *Ie o el
Hohsl o< o ®9 § TATE U1 €1 39 U9 e fog

L=2nr

I, =1 gN0 9eg fogd o =1

g g Tl Whel w9 qr o foe guiifad =5 2|

B (271 = pu,l

B= Mol

So- [4.19()] %
B‘X% (r>a N
®

(b) FohXUT r < o W TR hifSTq| s&eh forw Qftser uret o8 o © o w1 sifna 2

* g e U< gere (Yursk) fem € TR 3T W 99 wed €1 T 9w e
e o T % e W gasig & B 1 90 31 ® qen guyu €id fogy uner e
R & fau B &1 fxon 21 o7 fromt § S qen siferdl w9 famr sferr 2 149
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34Ul 4.8

39 UM o faw g9 &t B r e W,
L =2nr
79 7 Uferg e o [ 1 7 [ € W 9% 39 99 ¥ FH 1 g faga um
1 Toeo whaeH 2, uRag faga ¥ & 39 1 °E
L=1I ’"z _
Ta a?

W%ﬁmaﬂmﬂm%mmznr):ﬂo%

2

Mol
B = ﬁ r [4.19(b)]

Boer (r<a

»
»

fora.16

o (4.16) § B o 9REmT qen 91 o g W 0 r o <= Tk <900 T 1 Gk
&5 1 TR STI-3T9H IR R WISl (1 31 2) o TIRE € qe e 6 SN
o Tt 9 feru w1 ek <feror e e @ Freifa 1 T R 39 ST | arevas
Tafafa faomm ¢ safaw s R e &1 fam e @ @n R S w2

el =AM < A o 9% € fR Sl UfemeR o uftuef fem w6 R o ww
AN FeRAT ST Hehdl @ WY T B TR0 § YeIhid &5 hl oAl Hed & S|
T I IR o TN, ST 4.6 | F0iH forT TU grHR 919 o Yool H, 38 W
= B = 1,1/ 2R [FH (4.16)] 1, Sifh 9%1 o %% R gk & % faw €,
T o Toru o] el feman S Gepan| ety Geh wga o Rttt € T s= wmtata g
? a1 39 I 1 giaurgds @) fRhar ST gehdl B1 ST S9Nl § BN THeRl A
A ITART B ATt STd STANT ekt Tl — gRATforehT W 2Rise gRI e Jash i
&l ! aiewfad & o w3

4.8 UfETfeeRt qear IRiES

URATfereRT e 2RiES TH < SUHIOT € S Guhid &5 Scq hid g Sofifee |
AEYTF Gaha &5 Icq= L & QAT &1 STan g g1 e o
SRS G & 3T F o T S IA H1 WY ©9 G ITART FoRA e 2
uffereRt qen 2Rige <HT W € BW Seu wmfafa w1 uHt feafa 3@n 1 frerd € R
WfieR-frEm oErt | o fRar S e 21




e 9T SR e

4.8.1 URAT IRt

TH el Uk el URATfereR! o faud § ==l i) el iAo § g qeqd 9 @
for RTeTehT o1 TS TRl 52 i Qo | atfreh @1 qiATerRl § Tk el AR
Hftet o R o foraer g © e weier B e e o T o WY IRl T
Bl €1 39 YehR Y ol Weh FRTRR 19T AT S Hehell ©| Teopelt ufiierent o6 qeft i
% FRU I Pl GIRIT &9 YAF B gaRE & k1 GiRE A e 2
RAIfeRT R e o fofy guferd ari 1 ST foRan ST @ arfer % TR S 9

@ (b)

Tor 4.17 () aftifasst o foret s /) wosear =1 gfte @ ael @i geifan 7@ €, o R geshi &
hael dTel SRR 91T 91 T €1 41 9 @, fhd yhR 98- fEad &l o o9 gaia & T

TR 1 Frfad #2392 (b) foret aftfaa afeferenT &1 geehia &)

o1 4.17 ® Torelt aRfia aieferest o1 geenia &5 <eian T ?1 o9 4.17 (a)
o B 39 URHIIehT o Toh ©S i faEiiid ook fe@m 21 fom 4.17 (b) § JaeR
Y W IE T € TR 1 U-UrE o il o site gaehta & T g o | e 4.17
(b) & B9 7Te <@d B foh .91 o Hed fag P W geehid &5 ThHEHH, Yool
URIfeTehT o 3187 o ST 1 Sl |1 o Ty fag Q W gaehty &5 geel © S |y
& I8 ufAIferant o o1et o STfSEl @ qe ST oledd 1ol SAfTcded HIg ues ot
F&l 81 S-S ufTfernt 1 o W gfg el 8 9% el SeehR U1g % 9o S|t
@ < ot 1 Tost 4.18 ® =8 areiieha femror frrefua feran o @1 wftnferent o
waﬁaﬁg%ﬂwﬁﬁw%wﬁﬂmé fie & fog W gawr &5 el o
HHIR Bl 2

R T TR

7 |'|'|.|.|'|E'|.|'|'|.|.|'|'|.|.|I'|'|.|'|'|.|\ l
i aih _____ I ' . \l
> 3 ] ( ( %
A\ /,

N T T T I I I I I I I I X I X I X XX XTI ]

Y

Tora 4.18 smafys @el afAfernt &1 o &1 g & & [yifa & & fae
T TF PSR UER-T%T @, b, ¢, d R fo=R &W@ g
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W ifqent

(b)

o 4.19 (a) TREs ©

fopdl SRR feR-T1eT abed W foR wfw) St ff SR ad o 1 g
% cd o TRV &5 T 1 YR Wel be q ad & S Gewh1a &5 1 52k I
21 9 TR A Al T G &9 § RIE AEH T <1 T AT ab ok sk
wehid &9 BT, 39 WK, UeR-are &1 Y oeE L= h |

M AT 9 Tk g HU R GEA 0, 79 WU 1 hd G nh el 38
TR e fogd o € [ =1 (n h), 7= | 9fiferest ¥ vanfed faga om 81 Ufr
o gRuefid fom o A7aR [ 4,17 (b) H]

BL= uy, Bh=ud(nh)

B=pu,nlI (4.20)

&5 1 e <o g&q oM @ 9w =it 81 URATforeT 61 HE : SYE THEHM
Seh1d &5 W hid oh forg femen STl 21 3TTel 1o | wH ¥E <@ foh qittereht
H it 71 e Fie W faea gas & IO FE 999 2

4.8.2 2NigS

g Tk IR WIS Soal gl & 98 R fmdt ar & sreafs ™
-9 I e WA €1 3H Teh U giAfereRt & &9 | off <@
W Ghal ¢ T8 &% w6 % fou gaer die e w21 sd fe
4.19 () § T o0 1 THY [ R oM wefEd © W ?1 g9 qe
3@ & IRige & iR o fiagem o (g P) den 2Rfge & o
(F5 Q) W go=a &7 v 21 Ferdt el SRifee forgeh e Tert
foe e ®, & forg eRige & ik gahia &5 B foa e 2

o1 4.19 (b) ® 2RIES 1 STHE 1 <A T 21 FRIHR-q
& foru zferor gxa fram o STUR 2Rise & i} gasia &= &1 fxen
Zfeyomrerd 21 wied W f59 W 1, 2, 3 2ifehd §, 36eh i YfireR-urw
& guffd o STER Fohid &7 3 Ul § Yoieh o SRRE g
aET T Y UTeT ok foTu goeht IREmor o g =ifeq) drer 2 qen
3 31 SHI R =R T JAhR &5 2RSS 1 Hed §; 39 YR fagd
YR R 1 Fsh S T191 2 %1 Teh a1 T191 3 %1 &1 91 hredl 8

A AT 9T 1 % eTfRe gakia &9 1 9REm B, €1 q@
TR & uRuefm fam | (@ 4.17 ()] L=2nr,
qenfy, =18 wrer g ford o uReg T8l 3, #d: [, = 01 36 YR

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

TH TR 2NiES oh HR Gail & | fohdll off fog P W gaoid &
I B 2

31e W 98 SO T 36t yehR Q W ot gaahta &5 I |1 AA
AT a1 3 % SR g &9 B, B T AR f tfimr % fem
% SER L =2 nr,, T S0 F1E ¥ T9 98 3@d § fof

forgld &I 1

G €16 R (b) SIS S ST S g areR freherd! foRm U B % 9 & SR Wt fow
T T R Ay i FRfAd @ 9t #1 6: 1= 0, A B, = 0 | A S
RO el A S AT anteg 3 it g9 49 B §1 9 ¥ S W gaE 4% % an u

& g feman S wehat B111, 2, 3 foam w41 TH R fRe 79 R & fem w1 ST [

a1 Sifnd wfed T gAE 417 ()] F eI H e E e MR E fFL=2nr

- B
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T STEe 3R e

B (271 = u NI
Mo NI

B=2—m_ (4.21)

TH 376 2Rige au URifetst o foau e g <1 uRomd &t ga w31 gH
TR (4.21) o sk i GRATCIeRT o folq THioT (4.20) § U @ =i 9
Tl L oh TAw T (4.21) 1 3R T €9 H e w4l TH AT RES
F1 afed B r 2 9o 98 Ui Twih oo B B §@w n ', 9«

N=2nrn =2Rige %1 (sitga) Ry
T, 39 YhR

B=pu,nl, (4.22)
s1rfd, gt aRomw B gRATfaeht o faw g gam e

eyl 2Rige W eferal quid: gmehR B 21 e § 2Rise o i WitelehR
Feell aFd € q1 THoh e Hed & Uk &0 gehig & I S €l

| < v

THA SN 4.3 H 98 @1 2 (39 ALA & ARN § 9 SR il o1 wifershr i 2@) for smafia
U1 1 HeE FIAHR Bt 21 A Faehta & AN €, Wy Th ool e § frent ifersh qied et
B € a9 it ot B ot g & | Jou i W S 9 gt 8 § a9 S W SR g
T gfEfeet R foR w3 ® S T T W $9 9 R € qn feifaa = ¥ ufeg € (9 i
o =1 3 o o U ol e qwiten ®) | qRershien o Hem s W i e ool SAEf ol STa
AT G B B @ RY wEN WG & w1 =, e o gfg @ qon B | feR i @R s
AR 2 o HROT Feshia & | gig Bt aReIfrehd <du stern wedes i it s s @[S9
& HU1 UREATeART 2 H WE TEadl @ oA H 9 F 1 90 <6 55 afas sesk swfew v o foeg
21] TSrEeh HRoT 01 SEd URATereRT 2 o U YEEd & arqw AN 5 Sl 21 39 YRR shi el Th
JeIhIY SIqel 12T Ak d U1 i Hifd Sl FT| H0 U o A WF b S w Heft vt T wom)
Tt ki Siael Toadd FAT § Svu Sl e’ whi URAfud e § ogd STEn @1 19 S= a1 o
FRO1 T’ TRt off garel Y ST STaEen Bl T X < Uk I ST HaAH IRige B Jhin
o 2Nise 1 Tq@ qfireht MM w1 S9N R S €1 SRk Forad wifek Ruaedl o wiremn uf@ied & fag
I YR B| T8I Teh S Hedl g ard-"Henta qaneness {uaeX (ITER) Fafm dom
W &3 ok fore e | Terfia 81 @1 € e YR Tk @edri U2 21 ITER ¥ Hedl Ue qiEsT desf
faeqa St o fow 3@ http: //www.iter.org.
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W ifqent

ISTEAUT 4.9 HIE URHAITAsh STEah! @arg 0.5 m d 5591 1 cm 8, ¥ 500 W
T4 5 A foe ¥R welfed 81 @ 81 aieifert o et gt & b1 A #2122

n=%=1000 T gfq Hex

g 1= 0.5 m a4 50 r= 0.01 m!| 39 &R, [/a = 50 3¢ [>> a
3Fd: W ofal AT 1 G [HH0T (4.20) ] 1 STAN FR Gohd &
B=unl

= 41 x 107 x 10° x5

=628x10°T

33Ta0l 4.9

4.9 T A Tae@ ammett & sfter sa-gfua
&1 78 @ o ? o ol faga uReret =t o RO gaehig & S Bl ©
A aE-HEd e 1 U Sl €1 W € s qe ot Wi ¢ fom o et
eih R el Gehid & ol SARfUd Ll {1 T8 AR et Gl H1 ST HL 2
;I8 S FET THETT € foF TH-gw F T e I ferge
YN 16T T TR W (Fa&id) 96 AR 3| T 1820-
25 %1 @iy ¥ UgeR 3 59 Yoh1g o &I Yohia, sEH! foea
¥R o RHTOT, ATeieh hi STehfd qe THTg W e o et &9
e oF ote w1 g0 I TR o1 sTee foham 9 o1gvm | 'H
T FHIR fagd YR Ao o TRl SR R & == el
FeTtad TR oF 99 |IEd H1E o Ui SR Yehe &l H AR
e

1 4.20 ¥ < wd i =eTh a 991 b WY 1T & ok ser
TR d & 7o TS (TiaR) s [ aen I, fee umid yenfed @
W | T ‘a’ 9eE bR SR T 6 W 9EE gehE
forT 4.20 3 @a WY, TAIR =TeTh \me\q &5 B_ o1 @1 2| a9l 301 g% 1w o STUR 39 Hehig & i
ST i, T SR E S e it (v e A w2 S) 31 e 3 o

W TH-TR Y d T R W B = a’ H )
R T S From steren [FHeRIOT [4.19 (a)] & STIEN 39 o &5 &

Ba — Il’lOIa
2nd

=k b’ e ferega o I, Fanfed &1 @t € B, R0 WREd: T 9 1 ST
T €| 39 o hi TS9N =eth ‘a’ 1 AR et 1 (A9 THeh! Y T T Hehdl B )
TH TH 9 %I F, 5N AHif%hd FW &, S ‘a’ & HRV D' F @E L R T o
21 HHIRIT (4.4) ¥ 39 9 1 GRAM
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T STEe 3R e

_ IUO Ia Ib
~omd (4.23)

I H b’ % RO ‘2’ W A hl Ukl A G 81 N9 TR T W
foram fera o SH YRR o6 fo=mi oh gR1 8W ‘b’ H Yafed foR[d ¥ o SN0 ‘2’ o
Ge LR 9@ F,, & 9 721 b’ &1 iR ff¥e 7 ¢ wehd €1 7% ufem § R
o SR 91 ‘b’ 1 AR FfER gl 81 38 YR

F, =-F, (4.24)

eI ST, 98 =2 & R T o | o 3TEY B1 W YN gHd Wi
eehi qen STafkerdt faga e o fau = @ gt &) faon @ fF srE-aed fem qen
SRS 5ol gRI Ul IRome =2 & T o die fem o ergey i

B TR 9 gRomEl @ g urn fom wme e o yenfeq e areh fara umid
T TR Y T 1w T s v e ¥ e fene § yfed @
Al faga uRd Tk SE 1 WideR(id hidl €1 398 TR

HIR URIT S TSd qell GiaaHiea arRd Fiesisd #al 81

g fm s fam & fooda @ e e feragfast o s fean o
“gerdE el W wfdeRdor qen fasdE stee W eeRdu g #17 Wy wewdE
(THi) YRS Teh SO ol 3Tehita whdl B

HA WS f oA F | o Gfd Tehish deg T MU ol o GRAmT i fefia
T | GHIH (4.23) 4,

_ /uOIaIb
fba 27Ed

ST A 1 ITAM fagd o o6 A CHRR (A) 1GR9 e
Y feran ST ekl B1 98 W SI g AT H W T 2

T R o Srufkard! fae o @ i <) e, W Stemiia sy e & fafd
T T T H 1m g R Feod IR arereni § yofed @, a1 379 9 Gish etk i
Hid HieX deE W2 x 107N &1 & 3= Bl &l

‘UfteR’ ot g IR T 1946 § roeE T ot 77w gifass i 21
FER H TH Jeal o a1 &7 o Y9 ol faqw T A6 991 9gd dd ani
% T W 3faa sfafa w1 sghd w1 el oF aen T Sy, T8 um
qe’ wed €, 1 STAN 39 Al ol S A9 o forg feman s 2

ST ok SI T, 31efid Fold i o1 g9 UeeR o uaf § gRefid &1 gehd €

el et =ereh o 1A w1 STafterd! faga o)1 wefed it @ df SHent ST IR 1
Y TF Yohs H YaIfEd MG HI HEAT Tk heli| (1C) 2t 2

(4.25)

* zHy ue 1ol Freherr € 6 S ear ure wwg feR foem umd/semn tiaer srew g €
T STEST/=Tcten! oh &= al o AT =fed &1 dwy f=m an) T8 g e o dw fem
1 AEYIsh RoTE AR feret forge e o Herm w1 wier 81 ey 98 faga e
& o a1l wra frelk feafaal o yehor Won] B R, W 59 v ok @il Rk @ gR e
o w1 ot wiwfera fean s
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W ifqent

iR forRra amretl & si=r omauuT o few e @ wfte

e YTd AT fogd gorel | w9 g g &) 3Heh uRemeeey fagd uweti & o o, S
1o STCUHM % HRUI, ST AN ok B &1 sEfan faga uweti o e et stean wfake %
el b1 TR T Hied €1 38 YR Toish ar 9 5 A fagd ¥/ 9@ 1 cm e o fag wfq e
TA5x 10 N Bl © St fof @1 50 mg @R 2idl 81 7€ 39 YR e <9 fof fohddt ot @ <t g
|eH 50 mg IR ¥ TR ¥ §9 dR i Wid W 81 39 9R & HR dR H goT [Tem o o5
BT

FHHA FHAT HT TR Fioh gF IR faga amet w1 g9t e | gfg w gwd § 9 IR
(TRERT) T SUAM ik BH b et o foaeendHi &l ot g9l @1 § Yol o Hehd 2
3Tkl TE foga o (G i sTewaehar «ff BF S @9 5 A

1 TR fagd ™ U=SH H
e Teh THT HHA HHHT T SR Hehfdeh e hiet e
] 0.5 - 1 s Bl 30 HeAR Teahel 38k o fR w o ¥ <vii
f9EA ¥ oR ek Hiw Sifey) @l § o Wl ofifST qen e

*[W Y YHR FUEITSa Hifee fh g8t i THd o I3 o 3
,KJ W Bl e faga o (DC 9id) O o) 390k Teh e &l
o T FAM % S R @ HAfH Iy qen g e wend
- ¥ galgul A% FHAM 1 ik TR hi T w € d WG 9
B gu faga ufwy 9@ = S 2
M ST 9R9 § DC 9id 316’ ©1 7 ST SAMT 1 Al 39 TehR THMEING © foh a8 7Rl
o T3 ol 99 Y T B o1 3TeR T oI Wi ki ‘@i IS qe H-gqre e et g 2fEm)
FAMT Th Tk o A fagedt €, ik WH{ ¥ 9T T S § (S lmm ), IRUY 22 S R,
foreq oI welfed &1 %ok STt &, e fiferet 2 St & qen o1ort et feerfa o o1 1 vard Rt ®, e
1 sk G: TR o TS 1 =K € a1 URuY § TRy R veied €F oF § @R T = fo, fo, fom
o WY werdl @l 8| ARA W ST o3 Y9G UM o oY o WHESH i Seedehdl el 2
Fifeh TR hT 15T TR Bt ], 37d: WA Hd THG YU =edl TWehd § R G| HIRT GHA
T HHY HT 957 o U W A i)

——

IIEIT 4.10 Treh Fuifa o W gesht o gawm &9 @1 dfas wew
30x10° T®, q1 36 & &1 faen driifers sferor 9 Himifass ST 1 31 21 fet
AU o W =t ¥ 1A 1 afied] ¥ Yafed 81 @l 21 5 98 9r) R afas
s W @1 7 qe faed o o e 1 Ko (o) 7 @ ufvem @1 e (b) i
Y IR I 3R T d 9 H IAF Thish o W a1 ko 27

A F =11 xB
F = IIB sin®
Tfd Twish @ W Fad
f=F/l=1B sin6
(a) & foE o/ gd @ ufv=m 1 3R yaifed gl 7, @9
6= 90°
37
f=1IB
=1x3%x10°=3x10° N m™

33(&0l 4.10
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e 9T SR e

e QTR w1 aReT ¥ 9t ot o WH2x107 Nm' § @€l €1 37 Ui
T HARIHLU T o [T ool o Jaehid & AN 374 foi-weoh &1 oh gwal

1 GATG HT Hewqul 21 oot i Ko st 2l

79 fawn = ‘wfel o @few PRwa’ % R 0 ok gw W feRe S

Hedl B
(b) v fogd 9N o WaTe &1 faen 3o @ S A SR R, @l
6=0°
f=0
3T =A% W HIE oA @l il

OT'¥ ln:2ibe

4.10 fagd &rT u9r W F YU, Saentd Tgga
4.10.1 THEHM FachiT §F T MTAGRR TSEA ST UIST WR & 2ATg01

379 BH MUH! e K@i & e gashia &9 o frod #18 ToaeeRr o foag
Terd! fered ©IRT I'eifed &1 @1 €, Teh ol S0l sh1 3T hidl €1 38 TR hIE 72
el ARG T 2l T R 39 fgyd o 4o o Gued & S T¢ THEaH T

&= o quriar © (199 1.10 <fEm) |

B BH 39 Tel YU W e i € o Siradehr e
79 YR o ¥ fF THGHM ohig 8 B U o 91 | §1 38
o 4.21 (a) & <wian w0 21

FARTT & U HT Y S AD T BC W FiE o AR
TE FIAN T U FT ST AB F daad & 1 T W TAF,
TR =ear € Forgent feem ure & a1 | ofieR 1 2R 21 39 =
1 aRwmr ?

F,=1bB

T TR, GaETE &5 451 CD R Tk 9 F,, STRIGq b
S 9T o qt o aed i SR B1 TH 9ol 1 URAm ¥

F,=IbB=F,

T TER UM R SR 92 g7 g € 96l F, G F, 5
el oh HRU R R TH 5 S0 wE wqr ¢ 5 4.21 (b)
H AD @ 9 o9 &1 % 399 fe@mn T 21 g T Fwa € R
I o ST U | e YU i Y9 S Ll €1 59 o
ol o1 AR €

r=F %+ %
2" %9

= 1bBL + bBS = I(ab)B
2 2

=]AB (4.26)
TET A = ab A &1 STFA 2
9 BH MM 39 TR0 W foar w0 f5od 9w &1 9a

JIH & o TR T 7, W T 9 HIE K0T TG T 7

(a)

F,

<— a/2—>_<— a/ZJ
l :

F,

(b)
ot 4.21 (2) w9 ga&F &5 H e
IS TR YA AFAHR el | Jaehid
ot m SIHiET Hehd hidl &1 5el ol
T e o ST B AU TEHh! YT Al i
arred o HH HI R (b) heel W o
Reieaeicau i 157




(b)
TaT 4.22 (a) T ABCD &1 &5 §fx Gashig &5

JaRI & B A0 Fecll R AT o &= &1 R0 0 o
T (TEell WHIOT O = /2 o deqEd 2)| fe 4.22 ° =
ST YHT ST T T

g3t BC T DA W 1eRd 9 9T o 999 fem
H faudia qen hech o 1 & TfEW w1 FW &l A T
BC @ DA & Tafd Shsl &l Haifsd & &1 o141 o
sy WfEd B9 % FR0 A TF g F AR FW T,
URUTHEREY g J2 et 37l st el el 21 st AB
T CD R FA 9 F, T F, &1 3 «ft wimm wfed qom
e fauda

F,=F,=1bB

W ¥ T T B | 3Heh URUMEEEY Teed i TWE Th
o T I Bial g1 qenty, el wehtor frew a1 @
JART & ok ST o, Tt G | ot ot w1 gRHTT
39 FHH T TR R g ¢ fF Sorgrd s a1 Tl o6
o= T ofeed 50 w9 & T 21 T 4.22(b) § fRAD
Y W o] 1 999 @ T 7| T 98w e @
fF A T 90 TF JOgH W E| T W TA S A
RETT ®

t=F Zsin6+F,>siné
2 2

Y HI Al &0 9 ol 21 (b) T¥T 1 ST

91 Y3l AB @1 CD W %A 9o F, 9 F, =Iab Bsin 6
< T 2 =IABsin 0 (4.27)
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S-S 6> 0, TG & el o s e g ot
I HT AR Tt 7| THY I W@ 57 S © 0 9 9901 5ol S I B S
&1 THIHI (4.26) AT (4.27) o oA SO HT Feell o Gah1T A0l o1 a2
&1 o I TUMhS o ®U | oo T Tehd €| T o U9 o gaehiT ol
B TH YR YRWIE id €
m=1A (4.28)
Tl & A A 1 fawn <o w5 oise e & ST{ER S o acl o il
i ffdse # (fo 4.21 3fEw) < m o1 B & i &1 101 0 7, Gefishvl (4.26)
T (4.27) F el Tk SASTh g oI Tohal S Ghdl =

T=mxB (4.29)

78 feordgfaRl & ¥ % wgw ¥ [fogd &9 E § feya ol p, 1 e
feya]

St fop HHeRtoT (4.28) W TR §, gaehia & ot fomnd [AL?] ® 9o SHh! Wi Am?>
2l

GHIehT0T (4.29) W T § foF el m a1 &5 B o GHI Tel FiaEHia erdl
2 A o el ¢ fagw & ST #1 S sheell W ae St T g df F8 wreeen
1 3R T H 7 (IE g9 S0 m T FRE 9% R ot A6 6 ©) | S m




lo
dt

Ho NI

R Bsi

T B THIG B § A HreeRe T g 1 g | #iE o i 89 R 9 s
I BT © S greell sl 9" SHeR! o Tefd ® o a1 {1 5 ¥ WiawwiR e
& o wreEee SR gl € it g § g YU €N W Tk o ol S
B & 5 39 ol H 9fg % 301 21 39 ot et Sufefq o R € o gaen

e 9T SR e

AU FE GIh1T fgud Il YA & o WU W H Whad FL oAl 7

I w91 H qE-I ¥ gL N W Bl o ol ok fory Hieh, Wit (4.29)

e ot oF] B B1 A € SHSih 39 WehR ek fehal Sl @

m

=NIA

ISR 4.11 10 cm B 1 fhedl et foad -7 92 100 W €, §3.2 A
fo[@ o wenfed @ W 21 (@) Heel % ohgy W gashid & fhaw 22
(b) 38 el &1 gahta el 2?2

g Sheell SR ad § Wl © qen fRet Afes st S sueh oI | Wi B,

o Ufa: SO HT % TG S 1 T 2T 1 ThEAM gaeh g & afas e o €
S 39 YR € foh oIRY o hgell 1 et gaata & 1 fGen A ?1 gawta & ok
T9E H et 90° S v W U Y S B (¢) RFTH qen sifm fefq & et
W 9 et o gRAm @ #7 (d) 90° R YU FW % qvEE Geel 5N AT
HI0iTg =1el fhat 82 heelt 1 Sige 3ol 0.1 kg m? 2|

T

(a)

(b)

(d)

TR0 (4.16) 9

I8, N= 100; [= 3.2 A, 92T R = 0.1 m SH{IT

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

=2x10°T
B &1 faun <fem s s Fom 10 9 eIt 2
HHIRIT (4.30) § Faehid SOl
m=NIA=NInr=100x32x%3.14%x102 = 10 A m?
79 aR R fen <famn g% i fraw gR1 o = 2
t=|mxB| [EHH0 (4.29) 9]

=mBsiné
HRH H 9= 0, 39 YhR ARHEF 91 30l 7, = 0, 3id | 9= /2 (37U 90°)
T@ YRR A I i 0= mB=10x2=20Nm
=12 o fgdta frem @

B

9

el g hecht &1 wied Ul ]| JEe fE9 % SER
do_dodo_do

dt dedt de

TYHT ST HH W,

J wdw=mBsinfdé

(4.30)

IT'¥ lnr2ibe
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W ifqent

160

3T 4.11

30T 4.12

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

o>
f/?f= -m Bcos 6 ro/z =mB

. omB /2 _ 2x20 1/2_20 L
g g - 107! - oUs

SETEAUT 4.12

(a) forell fosha &fesT Aot W 1 e YRG! JARR I9 W@ 81 341 39 Il ok
=R SR UE Gaht & Tifd o w1 wehar € o T8 e o e1e o =
R I TR T, (AAfq HeafeR 2187 o I’ 3T |
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0.80 T o ThHHM Fehid & i X2 ¥ 30° 1 Tk 0T oI 81 el T oM

e ST AT T qRET F R?

= el oo Wed M, T§ M, o foerer e fw e €
R,=10Q, N, =30,

A,=36%x10°m% B, =0.25T

R,=14Q, N,=42,

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

(@ M, T8 M, =i erRI-gaifedrsti, (b) M, U6 M, s sieedl-gamiediei =1 1w

1A ST

Tk TS H 6.5 G (1 G = 107*T) o1 THUAM Faahia & o+ @l T 21 39

Seh1a &5 W T goiae 4.8%10° m s~ o AT § €5 ok deed HST T B | Sl

HIfSTT foh 39 I 1 9 JIRR F1 B2 JRIehR el i e [ Hifs)

(e=16x10"°C, m, =9.1x10"" kg)

169



W ifqent

170

4.12

4.13

4.14

4.15

4.16

4.17

9T 4.11 H, JAR H& § Seiae i TRGHAU ST W Hifsrel =1 I8 3T

TR o A WX TR ar 82 SAre sifteu)

(@) 30 T aTel T IAhR sheet fordeh! B 8.0 cm © 3R fad 6.0 A forga
T YelTed el W ?, 1.0 T & ThEHH Sifasl Fehid &5 § Seaierd: dieht
21 & Y@t sheell o eIfiretsl § 60° 1 HIV T 21 heell il TH I sk
o T S Sfdereol TR S =fet SHeh aReTeT uReRfad Hifu)

(b) AR (a) ¥ Farh TE FATHR Feelt Hl U &Fa Fi TFAfTa ARfa w1
qHAeHd Freeht 9 gfawenfud i fean S (3w [t faawo smfEfda @) @
F ATThT W IREfad & ST ?

fafem 3T T

T GHehTgeh IR shefardl X 3R Y fent oot a9l 16 cm ©& 10 cm ®,
IT-gferr feen o wam SR ad W safed €1 gheet X # 20 W ¥ SN g
16 A faga o1 yanfed &1 @l 8, el Y § 25 % € 3K 396 18 A forqd o
valfed &1 W@l 21 Ufv=d i 3R 9@ ik @el Uh Yeih @l & fh X ° 61 yare
amred & Seteh Y | sfeomed @1 grefadl o ohg W, S8 yanfed faga amiet &
HROT IT el Gahid &3 1 TR T f9m 7| it
10 cm @« 3R 107 m? 9 12 o T &5 § 100 G (1 G =107 T) =
THTHM Gah1a &7 wifen) forg a) @ uffert 1 ot S @ s sifuean
15 A Torga o gefed e Gehdt @ 3iR shie W eifhad 1000 H ufd Hiet ore
S ehdl &1 39 SIRYA ok foru ufiAifereht o forafor =1 foeror gemsw) 7 9 it
foh #ie die-gawa T T
I ¥R, N 3 3R R T35 arefl gmehR ghee o fou, 3ok 31el W, &% 9 x
T W feoa forelt fog W gawta &7 & fou fm= =1ee 2
U RPN
olx? + R2J"®
() T HIST, THY el o g R Fgahid & o forg guifad aiom &y g
foa T Hemell 21
(b) SRR 3 R, Ud W 1 HE&A N, Trelt 3 JAhR Fefer Th-g ¥ R 33
T TH-TWR & FAR, &7 e o it T 21 S F Tme ey uw s @
feon ® wenfea &1 W@ 81 <wiEy o Sefadl o oter o o1 HeAfag wWoa,

T agd Bl T o fIu Sl foh R 9 9 ®, THEHM B 3T 39 &5 1 o
oq = 2

B=

NI
B=0.725—
R

[98d B ¥ &3 T THIHN Fahid & Iq- & o ¢ art T FW
T sHaEen @ergieas Fefordl o A9 W S S 2]

Teh 2RIEE o (TeAlE Yoh1d) IS i Aidier 51 25 cm 3R o=l 551 26 cm
21 39k W frell dR o 3500 W @Y U €1 A qR H yerfed ford um 11 A




4.18

4.19

4.20

4.21

4.22

4.23

e 9T SR e

Bl 1 R & T HE M I (i) TRSS o SRR (i) 2RigS o wig A (iii) IREe

31 fordt g2 @t SR HI

frfafeaa o= o s Sifse :

(a) Tl veprs o W U@ Akt e Tt fehan T € TSRt aiemn @ wh
fag W werar €, R fxen fifyea # (qd @ ufv=m) | 39 g ¥ U i
U] A9 LT B SR Sfaraferd Teh oel @ § 3= a7 § el @l 81 39
U] o GRS o7 o 9N § 1 e Hehd Bl

(b) T STARIT H0T, TF UH VAT STHAA Gahia &5 H ToRT el ¢ Foreent
ufHrr we fEen < we Ty 9 g fig W 9o W ©, T Sifeel 9 W weld
BU TUh Sed S Sl B AR 78 7H o o gohia & o gqent fohddl off g
S F hIE GG Gl BT Al 1 $HRT AW =t IR =16l oh SIeR BN ?

() U= ¥ ud 1 AR eIl g Teh el Teh UH Tehits § Jag il €
fore 3w @ <feror e 1 SR THEHH U A &5 21 98 fEen wdwy fred
THEHH o & w@hfud fan Se aifer sefeei[ i 39 Wa @ 99 9
faafad g & ekt <1 Hon|

St shelie | Sefsid 3R 2.0 KV o fawalat ™ «fid T seieei, 0.15 T o
THTTH GIR1T & H Fa9 HT 2| SedA HT T 99 10 HifGT I GawT
&5 (a) IRIYS a7 o fded @ (b) Wi o w1 f&9m ¥ 30° &1 w07 & 2l

¥ 4.16 § aftd FcHeices hefadl 1 ITAn ek foRdt @9e ¥ 0.75 T 1

THTHM GaRTT & Tenfad R 21 55 & | g ueweH feerdea &9 feferat

o SIITSS 3187 o TAaIad T Sl €1 (T & YRR ) TEfI O 115 kV

AR W @fd Tk Fawiot fomor 4 59 &= o S referl o s1e1 qen feordega

&5 1 oieed X9 o SRY YAV Hl 21 A T8 R §519.0x10° vV om,

feordgd &7 o sifaafyd wa € @ 98 3FEM e fR fRor 4o & A @ w0

£ e T HIWT foh 78 SR THAS S A T 2

s e, Afest weeh 9y St e 0.45 m T $oHH 60 g ® 39 fall W

JE & AR a0 R okl g €1 AR ¥ g 88 | 5.0 A faEq um venfed @

@ Rl

(a) =T o Taad fRdl ek & TR S foh a o a9 I 8 S

(b) TFIhF & i TN FamEa WA gL A< faga o 1 3 Sepfad T 3
ST @ A} § e e foha B2 (AR SR FSAWH hi U hifSIQ)
g=9.8ms?

e TeEford SE shi S W gUeh! wIeH Hiel shi Siigd aet dii § 300 A fergd 4 (37eq

I o feaq) venfed Bt &1 AR o <l 9 Uehieh e W fehel St STl © AfS ShT

T 70 cm T S T g8 1.5 om B T8 T SR 9 € A TR 9e?

1.5 T o1 Teh THEHH Gahia &5, 10.0 cm 5591 % sSereR & o e 21

THh! faen o181 o gict 9o @ ufvem 1 iR ¥ 9r o 7.0 A fae@ um

WeIEd e W ¥ W & W gt ST ¥ I ki AR el 19X R o |l

o 1 ARET IR feen w0 €, 9

(a) R 1% HI Hed @,

(b) AR N-S fem ¥ gAER S| &-3W afv=m fem # = fan S,

() N-S feon # @& g & aR &1 318 § 6.0 cm = 3ar f&n Sy
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4.24 ¥FTHF 2590 | 3000 G 1 TH THTHAM 1A &5 AN T 8| Teh SARIARR
o ot g 10 cm T 5 cm @R s 12 A 910 yafed &1 @ € 39 &
¥ @ @1 o 4.28 | fe@rh € o w1 fafe= feafqal § 39 ) oF aren segm
et 0 @2 & fefa & w0 @2 Trh wem el ferfq - 82

2 N
k gl

A

4

"1

A

Cy
Cy

@ @ @ (b) (©

z z z

il d d

30°

x (d X e) X ®
o7 4.28

4.25 UH UK el 5y 20 W 2 IR fSeht B 10 cm ®, T gasi
&5 o Tt ® TSrgent ufAmr 0.10 T ® iR S ggefl & et & eieed 21 g et
¥ 5.0 A T &1 weted e @ e,
(a) hecll W oM dTell el Soigrd Ul 1 872
(b) Feell W oM ol $el IROTH o 1 272
() TaHM &5 o HNUl hecll o YoIH oA W oM arel el AEd ool
1 772
(Freett 105 m? Syee &5 ol dld & ark & o 2, 3R dfs o g geie
T 10%m™ f&n T ®)
4.26 TH URHIerR St 60 cm el ®, TRt a1 4.0 cm ® @R o 300 W
Treft 3 T AU T €1 3Heh iR T 2.0 cm W41, 2.5 g SSTHM 1 AR 38k
(3% o e 3181 o wiaerd T &1 dR U UiHATTeTeRT o1 3787 <A arfast ael |
21 IR 1 UREATeTeR oh WA &1 STEl GarSTeh! g ek aTel ol § Sirer 7w @
S 58 6.0 A T o 9gM et 21 fohw o 1 faega o (afeea 1 st
feen o @) 3@ IRETferRT oF B H YaIfEd @ W AR %1 9R ST Toni?
g=9.8ms>
4.27 o TodATiet 1 heelt #1 wfale 12 Q#1 4 mA 1 o[ ¥R yaifed gH ™
T quitehet faeid geidr 21 31 39 feaAidiel &l 0 ¥ 18 V I o1l dicediet o
Y TUART HAT?
4.28 fohel feaAiHict i Fee o1 gfade 15 Q1 4 mA %1 fogd ur gafed e ™
Tg quitehet faeid Sofdr €1 31 59 oo &1 0 ¥ 6 A WE a1l UHeR § &y
172 TR 2




