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Y e T 8121 Tw +ff wi o e &9 o fovg ®iE wwiw
ST 39 o o ST T B W U8 A R of S Sl 21 39
wfswan ® feren T wE IEIST R

7% F faTar® V,-V,, % SO 2|

TH WK

IEIS§1= V—(V+5V)= -6V

1efia IEI=—55—‘{ (2.20)

W ? 5V RS B, SV = — |V TH HHiH

ufa
(2.20) ! AN 39 YR for@ Tehd € : T

fox 2.12 fawe @ &9 m
sV |V
Bl
o9 YR BH Taee & qu S fave § Hefta & Hewgel et W aden § —
() fgd &7 39 fen 4 gl @ <@l fawa d gaifee gra lar 2
(i) e fag R foga &7 &1 TRAw, 39 fog W Gafayd g8 o sificeed faaa
& GRATTT F id THiF [G€I9T GREd §RI % el Sl &l

2.7 39N & Trerma &t frafas st

T TH TH W Fh W foEr w © fore feet g fag o W r, @,
feafq afeell ara & oEW g, T g, T T W fomE o fmin § fRT MU e
(amer) 1 U Y| 3H 1 AR € fF TR ST W v S STeRN g, TR g,
I AT T HH A1 A% H e T 5N S% SRl A fefqal 9o o 6 oy
T T3 T qHehe il HM ST, B9 Tee AERl g, i 3Fd 9 fog r) 9%
g1 Sfer 3w feorfa o &g oy & & ©, forer faeg = & &1 sevgshar U2,
3Tq: g, I 3TA W r, Toh AW | R T T ¥ 1 T8 e e # uw fava
V, S T §

(2.21)

V=1 &

' 4me, 1y,
77l r, fepeom & fRd fag P A1 g, # feofa @ 3@ @1 fawa =1 oRamw =,
HERT g, 1 30 9 f9g r, % @ H foFa T FE r, W g 50 fa96 71 g,
T F g

1 a9
R oo T wE = =2
% 4me, T, 61

(]
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W Sifqent

. ° 77l r, g 172 & = w5 R
<ifer feeRcey =t GRelt 7, 98 @ fenm ot feafas st & &9

a H Wfed B S €1 ST /ST g, 39 g, % Fewm w fefas st

forT 2.13 smEwl g, 20 g, % frem =1 U=t 9% (2.22)
o N Ame T .
feufast =1 steel o OHwA & o T2
SHFAAA a1 A A9 w1 5t & e €, TR AR wed g, Ul adue fefd @ S sk
S[hEAE! Bl LA g, i A 5@, dF f feerfas st Usadt € it stfues

=UE &9 H, GO (2.22) § e T fefas e o fag

i, Ged & TuRafdd war 2, e ffde o w e 6 fmd oft yer @ @
S| 7re feeraga aetl o fau s 1 9e-Taaar o SR Bl 2

THRT (2.22) g, T g, o fwer ff fog & fow @ 219 g, ¢, >0
T, feafas ot oFTeTss Bt 81 9% emifaa o €, wEife e e (g, g,
> 0) % fore, feerdga 9o wfaewtl g & qon a1 oFd o fowet oRfea <@
T 39 Ufahdl 9a & foeg oM W oMk HE S dgdl @1 s@eh fawdd,
TSt st (g, g, < 0) o foiu feerc o1 Tkt Bl &1 30 Wehaw H, sy
HI TR & T fRafdA © sFd qF 3@ ARE o9 ok fawg @ 9H A oM
F HE Tl 1 TR KR |, Sehiid 19 (37d ¥ Tdae frefdE a) & fag
W§WWﬁWﬁ%WWWWW
Bt

THIRT (2.22) HI SEHT ¥ @0 o fhadt ff ¥@n o fm o fau
I AR ST Tl §1 3MEY, 316 BW A SO q,, g, AN g, HEA: r, ¥,
d r, W oo ¥ & e # foufes oo uftefaa w8 w=d g, # o |
r, 6 @M H I ®E T SN qOREM 89 g, F ST W r, 96 AW & =
*1 & oifd 3@ o H fea e

1 a4
V,(x,) = 112
ALY 7N\ (2.23)
AT g, T q, 3T =R R fava 3= & &, fomeht fog P 7 fava
Il (a4 _ g
V., = 4 | 9
1,2 47580 (rlP rZP j (2.24)

SO g, I oA § g r, 79 @ F B T FE r, WV, F g, TN B D

T qyV,4(r,) = — (qlqs + % J (2.25)
dne, \ To3

e s & ferfl W A e § f

el i fafe= =N [ G (2.23) T4 FHH (2.25) ]

’ T fRT 7T T &1 A FE W U B 2
1
ot 2.14 fo=0 % KT T Geohell Afed el U= e, (q;qz +qr1q3 +qr2qu (2.26)
2.26) ¥ d9 Tael & fram 1 fufas e . o
220 & T & el iRy, freega o1 w1 Gl yohia o SR (72
T ¥4 H, w1 &1 gg-Eaad) feafast et Ut sifm
62 e, TR (2.26), fo=ma &1 f7g YR gatsa e

T 7, 39k 9 W R T s Reyfas s fa=rg #1
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AT ST T AT 0 07 €Il 8, I8 59 a1d W (747 787 har o 59 fa=rq
% %9 JHR I o1 T 81

SETETT 2.4 o 2.15 H 9T TR R e oM o ot fomdll o7 ABCD
o il W eafierd fory T B (a) TH SHORA i Tk WY SHH § A T
T AT FHITI (b) FIE ST g, 31 o 5 E T A S & qq =R ST
o0 ¥l W 98 @d 1 UE i o T feran sifafie s e gear @2

+4 -4
AO OB

o d

DO OC
-4 e 2.15 +4

&

(a) Jfh foRan T %t e T sifaw e W sk wa €, 3% fRw
TR Teh T @ T ®, W TR T o, 89 e @i A, B, C, 991 D
T WA % T @71 o AU SEvash & &1 IRehe sl HH ofifoy, ggat
B +qH A T A Al B, qULEM A —q, +q T —q I FHEA:
B, C T D W @ Sl €1 fFe ¢ st i 1 afisher frefafea ot
o fepan <1 Heha © :

(i) TSI +q I AR A H 2 T w2t 91l el off P ST T ©: 9 Y B
(i) 3TN —q sl B W @M H e 71 &4 54 +q 34 A W 21 98 (B W

AET) x (AT &Y +q & RO fog B W feeraga favwe)

=—q><( q )z_ q

4me, d 4rne,d

(iii) ST +q P! C R AF H fohan 70 w1 5@ +q I A W q1 —q 79 B
B T8 (C W EW) x (AT B W & & R0 C R fow@)
st
4ne,d2  4ne,d

__q 1
" 4med (l‘ﬁJ

(iv) ST —q & D W aH § fo6an 71 & 96 +¢ 36 A R, —q I B W
A +q 3 C W1 7- (D W 3MEW) x (A, B C T O & SR
D T fawe)

+q -q q
=— + +
q (4n£od 4ne,d\2  4me,d j

EA
~4ned J2
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64

TR =W (i), (i), (iii) T (iv) F A Dl e T, STERIH Fd Dl

—¢ 1 1
T {“’“”’*(l‘ﬁj*(z‘ﬁj}

_q2
=4n€od(4_ﬁ)
I T4 kel AR i e R R e ®, 39 o W R e
fh 32 9 oaftd fean mn 21 uRumr o HUR W@ eIl w1 Fe
feeraga St 21
(fomnefl o9t S=oTgaR STeen ! fRdt off 3171 1 § <o S5t /st !
URehferd e o1 I R Fehd € AR T€ @HT 3T hl TG HL Tohdl ©
foh & vl W oS WHE @l 21)
(b) wEfh =R SN A, B, C 4 D R 8, 3T g, %l 6 E R @M H fovan
T i ®E g, % (A, B, C T2 DR € STEwi o HR0 E R ferdeq
faud) & SR 81 T 9 9 {95 E R feerdwy fava s 7, Fife Aden
C W 799 o ®RU fawg B 91D gR1 FR& & S €1 o7 f9g E 7o fonsht
off STeer B AN H I hE B TG T 2

2.8 a1 a7 # feufast sert

2.8.1 UheT AT ohi TRafast FHett

M 2.7 ¥ fag@ &7 o & &1 fouie Ico@ fRan Ta—siewn aur 3!
frorfaai—qen 37 sman o fea #1 feafas st fuifa #1139 egam A =4
oY Hefud W o= ye god € fordt Ry e an o feeh smaw g fefas
Sl o1 Bt 82 e W, T€ YA R fag o S gH ferew@ fawa w1 uwon
HI AR o T o (AT SAET 2.1 91 2.2) | W T T 7 R 3O A% T
FH ok fau 1@ ® 2 fF fog w1 9 97 e 2.7 § 91 W == @ fa= ?)

Tl Y@ 3R I8 B T o1 g9 T8l W fondll arer &y | e (Sien Saw)
1 frorfas ot o foma & ==f X @ 21 399 o1 &9 E $9 K U s g}
Seq= &t femen man feeRt fearfast ot @1 &0 uReher & =ed @)1 foea &
E SH €d g1 Scq— o S @ S fXw 7 sy (smawn) ) gfte § @ gl
21 9 ©id TG 8 Gehdl 8 Tq WA: A Eid ST SA¥e AR e 2, S 5w
ff 7rel e 2 @ o7 € fae@ &% E s1wen ame Sl o SR ferern faswe v
B0 I8 WA © foh SIE g STl & S+ i died Hidl i diefek 9 9 genfad
Tl @ A g Tt B B, a9 A ¢ el $w e oall o que o
9l Bl Rl 38 @1 S Hehdl €1 A Ui € df off 8ok o Sl W g i
3 uftfeerfaal o SUen 1 <1 Tkt §, foH o1gd W 3 W feud srcafuss goa i
TN w19 o &5 § g IR &5 E S il 21 TR e difSe, eard wfe fereht
MR & H, T T 3T ¢ (TFeaw=a sTeRt o fordt fepm) st fearfast <t faifa e
T ;B o fagd &% I W ol | 1 Rfas oo § g ofe el 2

9@ faga & E d1 qegedl 9l favd v &1 7F U fag 9 g fog | S
o uftafda & Gehar 21 aRemen o @R, fhdl 55 PR fava v whis oFEw &
3T 4 39 fog P R § forT 7T &7 o aXeR 2 © (FW TR € oFd W fava
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fremaga favwa
L IIRCIEG]]

I Y A ®I) | 374: Rt e g i od 9 ol &3 o foret fog P as @

o fepan T *E g VB €1 T8 S 36 g | fefas S o w9 § wed 8 S 8l

I fag p ot foredt gt fog & @ i feafa ofw r 8, O &9 7 for@ gand € T
fordt amRI & | STew g &l r W feafas ot

=qV(r) (2.27)
Tl V(r) fag r W @ fawa 21

T YR, A% A% g = e = 1.6x107'° C &1 HE 3oiaeH fandt fasmamrav =1
diee g1 o foran Sl €, «l 8 Soll gAV = 1.6 x 107'°J 21 s Ss1f o 39
TSIk i 1 St dlce, 1fd 1 eV=1.6 X 107'°J & &9 ¥ Gt Hid g1 eV ™
aenfid w1 walfies s anfvae, AT den wur difaet | fFe S E,
(1keV=10%V=1.6x10"°J, 1 MeV = 10%V = 1.6 x 103J, 1 GeV = 10%V
=1.6 % 107'°J 1 1 TeV = 10'%eV = 1.6 x 1077J) [34 et 9w [ herl 11 I3
119 Trvft 6.1 ® Teet & aRenfod fhan <1 g 2]
2.8.2 fordt o &% W =Y mavn o Ferra @t feafaw =it
W%ﬂ%t@ﬁ% : fordlt a1 & | we: r HﬂTrQWﬁ%ﬁﬁmﬁﬁqlﬁﬂT q,
o1 feurfast oot o erdt 22 39 fa=m| o1 fmio & o vy e % o aRener
FH & U 3T 78 Fed FE fF TES T SO g, H AT W r, T AW C|
THIRIT (2.27) % STTER, 38 w0 | fohan 70 #1 g, Vir,) T 379 g9 SO g,
r, T @ H fFT §F a1e w1 R fTER #5321 59 0 | ad 9 &9 E 6
foes € w FEl Fa1, 9 g, F FRO & F faws F FE FE I ) oo

q, I =T &7 o fovg fan T+

=q,Vi(r,)

q, ™ q, o SR & o foeg feran T

__ 99
4Te

T r,, STERN q, T g, o= HT U &1 FR T THIH (2.27) T (2.22) FH
AT fefen 21 &t o fee sTeamia fasid 5 BH g, W &5 (E T g, % wR
&) & faeg fru U wmf #1 Sed 21 o:

qQGF)l rQWﬂﬁﬁWWW

= q,Vi(r,)+ 1% 2.28)
4re,r,
39 TN,
frorma =1 frufas =it
= fo=mg o fmior | fovan =
4,9,
=q,V(r)+q,V(r,)+ ane,r, (2.29)

ISR 2.5

(a) 1 SAEATM 7 uC TAT-2 uC S HHIT: (-9 cm, 0, 0) TAT (9 cm, 0, 0) W Teerd
€, o U e, iS50 @ 1 I & oTRifaa =2 ®, ) feeroRpm feafast
T Sell T hifSIg

(b) AT STERT i TH-TE § 3d g T I hid o faQ fohas el i
STETIHAT B2
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% et

(¢ 7 foh 3@ 3§ ofew fiem &1 fdt o o=@ & E= A (1/rY);
A=9x10°C m™> ¥ @l 7 2| 39 foar 1 feendga St i qiehe
2y

'

_ 1 qq, _ o 7><(—2)><10-12=_

(a) U——4 - =9x%x10 X—O.IS 0.7 J

b) W=U,-U, =0-U=0-(-0.7) =0.7 J

(c) 3 3TAT T UREIRE 3T Sell STIRATId @t &1 Tl € J@f W 3 STaul
o1 el TR &5 o WY S e i ol off 21 37d: B9 98 U © TR

7uC LA —2uC

0.09m  * 0.09m

o

qV(r)+qV(n)=A

10 e w2 feeragd oot &1 |7 ®
N
aV )+ qV(n)+ o g THC 4 2KC g7,
4ATET 0.09m 0.09m
-70-20-0.7 = 49.3J

2.8.3 =T &7 ¥ fgya =t feerfas st

o 2.16 H <9 {ER fHdfl THauH fogd &5 E 4 W@ fewi g, = +q 7
Gy = -q % f5ya W fomm wifsm)

Srfen gae faset steama o <@, whadH faga e o fgya
forelt e 91 w1 STI¥E &I hidl; WG Th a1 A0 1 ST
" T € S 3H TR B

T =pxE (2.30)
5 TOH UM I A 3 HIT (I T p 71 E TH-TR 6
HIAR 1efel Fiaawiat Te €) | | eIg hig arel st Ao
T, ¥ WER TN S € fF 9% w6 9@ ol S-S

v

\4

., SSMH A € SIR S8 KU % q far B BT RT3
R R G FI = ¥ F0T 6, ¥ F0 0, W YW F 2 2
S @ A ad et g e T e
forT 2.16 TRt fog Ty 1 THEA W = tag(®)d6 = [ pEsino o

T & | fearfas s
= pE(cos @, —cos§) (2.31)
7% & frehm o feafaw ool o 9 ¥ Gfed & ST 81 99 79 fefas st U(o)
1 fgyd o Tl gt 0 @ Talg L Tohd &1 37 feorfast Sotiedi &1 «fifq ael ed
39 HIU o =99 H A ¢ e R fawe ferfas set U= 9 S wiefas
= oh SFTHR 6, =7/ 2 Teran S =fen) (g@ent Teeien o == oh #d # e
1) 79 70 7% fom whd €,

U®)= pE(cos% —cose) = -pEcos6 = —p-E (2.32)
66
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fremaga favwa
GRIRSIIEG]]

Sepfeush ®U U 3 SHoleh i THIIU (2.29) ¥ 9 THA S Hehell ©1 BH THIHIT
(2.29) =1 T3 &1 N +g T —q o M Fep o fore & 81 e feerfas =i
& Sk | 3U YHR e HAT S TRl © ¢
, q°
U (9)—q[V(l'l)—V(l'z)l—47580 a (2.33)

T&T r, A r, q SO +q 7 —q o feorfa wfeen &1 <@ €1 e@r, 9o r,
o= fo9eicRk Tehish e1eI91 ol &5 o foeg r, Wr, T o H foRT 1T 1 o SRR
21 9 o GHIT TorETT 2a cos QR 39 ¥R [V(r )-V (r,)] = -E X 2a cos , 39
TR, BH W 2 21 i U Fradis fefast et o faw a2, 5w g
(2.34) ¥ T U I DI Ghd &1 T9 Tg G (2.32) T I 2

q’ q°

U’(6) = —pE cos 6 — =-pE -
(6)=-p 4Te, X 2a P 4Te, X 2a (2.34)

& G R U7(9) 9 U(9) & Woh T o1 31 € S ferelt fRu e fgee o forw
e T T 21 ferfes S & o fadies mecget T €, ot TR (2.34)
Y &n fgdia I i DS Tehd 21 39 YR U I8 THIH0T (2.32) o ®9 § 31 Sl 2

79 B I8 WS Wehd ¢ foh T 6 =m/2 T TR ol 39 TR H +q T —q A
9l &9 E o fovg o | Ty S et e wae qen fauda € i ffed = S
g @fdqVir) -Vir)l=0

SEET0T 2.6 TF TSI o 9] H 102 cm 1 R oA fgyd el R
106V m ™ URAT & Uk il feeragd &5 %1 ame) 39 e o
A (F=1 q19 @) 1 yfferd foman T2 81 3= & 1 K9 602 w0 ¥ 55
& ot 21 & Bt T fRen o fgyat Sl dfeRes S H Sy SO Selt
ke HifTTl Giaen o feIu T3 1 a0 1009% THT <1 Gehel 2l

A Tel Yo 3T9] T fgyd SmUi= 102°Cm

<fer ferdt Teref & T Tt He x 1023 30] B €, Td: TR BT H F
f5ga oo, p=6%x10°%x 102 Cm =6 x 10°Cm

e feafdst 91 U, = —pE cos 6 = -6x10°x10° cos 0° = -6 J

sfferm feorferst Ssf (ST 6= 60°), Up= -6 x 10°x 10° cos 60° = -3 J
ferfast o=t & IR =-3J - (-6J)=3J

3T, &1 Sl 1 B B €1 IR g fgyat Rl ufekes i H S % ®Y
T g el Yo BT =6y

9°C lnr21be
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68

Bl B3 el 1 T ol foR & o WU-"Y THEtTh aal (ST
3 3fEw) R off gufaa gt 21 =@l ew st ==l o wifes =Tl a9
& diftrg WM sy =k -ferdygfaet 4@ defud o5 dewqel afioma w
=M ]

1. oTeTeh o offay Teemerea & v gt

fordt SIEH e SAEfE s W R HIfSw) 78T w1 o feragg e o @
Tehal &1 wifqen feafq o, /& =eres & ofieR 1o STk 8 R IS fra om e
B, =Tetsh o Fiat B T R TeRaR[ & I il €1 39 de i fadl =t
1 TR 3 & U1 o ®Y H A S Hehdl 1 Hlelh § G o 8 €1 S
ek feregd &1 g1 T ®, ot STET STeh U oot okl 319 Tl 3 S =T el
e feorf # o soRE @ 39 TER faafa F o § fF e %
R WM W fagd & 3 e {1 et = & e ferdgd eF I gl 2l

2. ATV Teteh oF U W, U8 & Yok fog W femdem &%
AfeAse g1 =Tfey

4% E U5 o Afieieed el @ dl SUehl S ok SR IS YR UIH BT e S

o TRl Sl I8 W R oot o1 e il SR T il ord:, wifhe feafa o

E 1 &5 91 @ ¥k T&l 31 AIfeU| 39 UK, fFdl STERM 9eed & J8 T

feeRatga &7 g2 & &Y fag W g3 & sifyctaad gir =iz (fandh = o fau fag

W HE T AT T TE 7, ST S dsh W ot & I e 21) aiomd 5 3

3. Wifaer frafa o Tt =mees o o19d o &g arfafiad smavr =&t
Bl e

ol ST =TeTeh oF Uieh oY STaad AYd] Y3 3Ta9d | e qel 0T
AT GUE W1 H B € o fRdt =reteh i STafva fran s @, @ wifqe feorfa
o erfafia e shaet SHeh g3 W faeme &ar 81 78 ey e 9 T @) fed
= o HiaX frelt aRfess sTEae sfage v W =R HIfNT)| sEds s1a9d v &l
UReg o fRdt 98 g8 S W erdd &% I g €1 39 N, S¥ oA
AT el FARd I €1 3Td: MSH o o AR S UREg HIE 2 3169 e B
T IS S AT TS BT =, Ia SIS o1 Hehd €, A ST v i STcdd
(At TS5 qeh BieT) A1 ST Gehdl €1 HeRT AU I8 g3N fof =ror & Hiaw B
A2 e 7T @ a9 Az HIE Afiad SE € @ 39 Y8 W FEEE g =ey

4. Ak & G AT ¥ frorde@ fawa fem war @ qen
THHT UM 3HF U8 WX ot T ( $fiak oF sRIeF ) BT &

I ST IR0 1 qe 2 1 el &1 Hfeh forelt =tet & i E = 0 qe gHeh
I3 TR g T (@ A 8l oIl 37d: 8ok HiaX 7a I8 W fhdt B aiteqo
AT 1 A FIH § g 1 AL BN AT, FMeieh o HiR TSN SHR T8 W
3 fagetl & o #1E fawaia =& gran =@ aifeq aftomm 21 3k =k srafva @
Al =Tk o g8 o Afcadd fagd &5 Sl €; sUh T ity € T et ok
T3 o fopelt fog o1 fova =eer & @@ 9 & fog o fawa 9 f9=1 s
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REIISIIES]

Tt agfes TR, oTpfd qon 3maw fo=m o =ehi o o[ ¥ yo®
<Teteh 1 391 Tk F9d A 1 Afenaforen fawe gim, g 98 H9d 76 T =
¥ TR T A 8w

5. ATV oAk o U3 W Tae@ &

O .

E=—n
€ (2.35)

Tel o Yeid SAEY T a9l n IS o Afcaed sl e § kit WK B

39 qRUMH &l A= & o Ay, Fis fefaan (Th Bl IeH R GrEe oa)
fo 2,17 ¥ <9l @R, 3 o frdlt fag p o ufia: TsEE g & w9 o g
39 fefaen 1 F© 9 =1e® o I3 o 9l 9d1 F© AN A oh I3 oh Hid
2| SUhT IR 1S 1 LHA 8S T DI AU THh! HAE T B

TS % Wd AR FerdEh & ¥ ¥; I8 & R o fogd &9 = &
sAfirciaed 21 o1d: fefomn & o ool el v shaet fefomn &t aed (33)
I T W 1 21 T8 + E5S (6 > 0k ToU eI, 6 < 0 o feIu omed)
TR ¥, df =erw & B &F 5S W fagd &7 E
1 Fora /T ST Gehdl © 991 E 3R §S THIQ 127 Fia@mial
g1 fefo g wfeg, smaw o6s B =T fag o
SRR

pss = 9498 djs

]

E= |t (2.36)

80
W qe Hi wiwfed #d gU fF faga &3 U= &
sfciaed B, B9 WHIIT (2.35) oF &9 § WY Heel urd 2
2 ST, FHIHIT (2.35) 3TN 5@ oo QM 9@l oh g
T 2l o> 0 fau, faga & g3 & afedat sifuciaen 2;
M o< 0 fau, fogd &9 g8 & iage sifciaad 2|

2.9.1 Frors afraro @\2'17 IAOthl ICINGRC GECT T R foga
<\ : . &3 o e gHteRoT (2.35) A= & & fag,
frdl T8 = o fawa ¥ foem ®ifse e & wiet T T MR T (7 fefm) |

(TT) B a1 I HI o IR HIE 3TE¥ 7 &1l Th fafdme

qROoTY 9% 3@ i e foh =9 HieX # FE o hfd Td STER F A B, ad
WR 39 weieh W fohad off g 1 ey e iR e off <o o W &
H SO & 7 @ TR, R % i forh @ v e 21 6 uRom & usw
T YH0T h1 B0 e ff fag w9 7 : R el wie o i faem e
I el 81 191 o feaw aRoms w1 et W gHA hi9T i Tield qHErd 1 SuEn
foran o (sream 1 @) | WY fRd Ao F1 (AN ged) X o fagm &
1 factiaq, S o geet o feran < g1 B, U ercafie ous aRom 21 gEd
Feiferd Tk gRom T ot ® R Afg e el o @, sten fed wmn faea
g3 g IIEM =Ierh W A URa = 7 feuw T B, gus Smav shae @ers
W HR Hied Ik a@ I8 R fTEHH T 69
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o 2.18 7 fu T uftommi &1 =gcafa +i ==l 70 Sig
® ¥, W o 3T TRyl Seferl w1 A 21 ARl =R
fepamn oft arrerer qen shen oft feorega e o= =1 4 ®1, 3|
ot H i o il o faE@ & % uwe @ wew
ufferd Tedt €; #ieX @ Aok fagd &9 wea & I B
21 T8 feerdga ufRer wEd € T UME & SUEm
GelgFeiiet SYROT <kl sl forefd gl | s/ o fohan St

5<0 \ 21 o 2.19 % ol =TT % Heceyol feeRere ToTemT
® R fem T 2

fer 2.18 fwet ot =@meTs *1 HX (TRT) F
FieR e &=y g1 T ATk H gu
AT hiX Afed W =1eTh o hadl a6l I W
2 faemH @ ? (FIR & ) S e 7@
@ T ¥)|

o 2.19 el =Ters o o HEwqUl ferdrm e

ISTEIT 2.7

(a) g8 S § 1 AN o o 98 KOS o THE! 1 ARG F ol 7, F1?
Ifg st of e a1 oot 1 &7 &1 A = g /2 [ © R e faga =
T R1]

(b) TR TR fargaRielt &1 g AgAM ok foeis R o qfeq goieh wietsh ag S
g1 T8 Fi e 2?2

(c) S o Seereiiel ugtef of Sd € Seh! oi1q shi Ieal (i) ared o faea
R W e =

(d) T fafean © s=a i o Go (3Rfer) fosiell & R W o3 7, @Ik SHehI
e el Bl G W TSl U Al SH! AR % =l & SR IH Wiswifh (k)
YeFhT STC €, HT?

&

(a) THHT R 98 € Toh e wdo1 gRT STEG Bil 1 e e gRI I o
370] yferd 81 S €, IROIHEeReY Teh 32 SRt ol I il 1 Al sl o =t
2 aroen au &1 & © @ 9 SR ol o ot wor W g S © qen e
ST &l BN 37: 9% HFTS o SIS THS! i SHTT 7T BTl
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(b) fSE@ =for R Scg= eTaw w1 gfH H weH © okl i ferdgd smEw
et A H 2R o g8 W GfEd gl e (Tareh) e e @ e

3TN &1 Tt 2
(c) SR (b) & HAME

(d) Togd W oheet @ € YeTted Bl @ St faweia g 2l

2.10 TRTAEA q&T auT

WEgd et gl B €1 WIerhl i qorl B gH i STE aTeeh el (1

U BTl STTEN (2.9) T AR KT, 1 il © ora fepedt
etk 1 fRdt aTer faga & o T S 82 =i § g
YT S8 Ti ek 3104 1 39 YehR FHIENS T oid 8
for Ufta stee o o faga & T & 1 forie s 21
I 3T GHF d% i1 Tedl © o a%k ok feer feufa o <Af
& TH-TW H FRET B W T 91 Aok kR T
e &7 31 et 81 forelt wwegd W STe 98 e
Tfa e € e fE o T g wmar @ fF s em
WA o I8 W H A URd HL 3 € S Teh TH &
S I T S ST & 1 faiy hiar €1 W ek 9
=1, 39 YRR &1 URA TR & 9w & i Fered 9 H
fRfera & a1l T8 Sheet &9 F T <@ 7| 3T YA I
o WeEd w1 gpfa R AR w21 59 g i gugE
o foru & feredt o uerel o anfvesh TR W eyEe faarom
% I H AIIIHAT SN
fordt urel o 1] et Sreren Sryelt @ wehd 2

forx 2.20 e sy fogqa &= o fdt =mere den
TEYA o IR | 3T

forell 7egelt S70] H oY T FHOWRT & BR TH gyt 4oy
B B| 9 9] h1 hiS TR (31 aTafieh) fged
ATl &l BIdTl 3TeRTSM (O,) Tl BTgGIS (H,) 317
H, Co,

At STueT o SR € o Tmiafa o e i
fgya et 7l Bian| soeh faudia 1g et 319 a8 g
& e el den Fomesli % ohg gUsm-gus (39

feorfa o «ff S 1E oy &9 &1 ) #a ¥ U et o Q
oIt fgya St BT $1 HCL S STt 370] sterat l
STt (H,0) T hiE 370 Yt STU3Ti o S@0T 7 et 319 / @é p
foreht amer foma &= H S1yal o1 oh HAEw e ?
HCI1 H,O

ey fauda femnst o fowenfya & S ®1 ¥®

fomemT q@ woha1 @ W 310 o STeRrl STAw W AT forT 2.21 Yt qen AET AUt & F© I

T YT o (3T0] H 3Tdfeh & o HRT) g
Tgferd & Sar 1 oFd: eiyet o] us uRa fgya

arrepof okl Y oiar 21 3@ frarfa & quoea i oTer &5 g e el < 21 H 71
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E£0 Foad 39 W feafg | & foar w3 o
R fgya et & w6t feen o erar @ qon &
LD S 1 <ol o STRAA! B €1 (ered foreh
- foq e i 5 © S= s gEeliE
WEEd Fed §) fafe= st o i fgya
ATl Th-gE © S[SRL Rl & i Suferfd o

P 9 &3 R 1 ¥ Ty oot wE w
=P et ST BT T R R T A

T e fgya sl oft foerfaa < o @, g

@ srgell o) T SR 9= giar 21 fereht wmer &

E#0 srufearfa o, fafv= sl fgga adta faais
& HRU Ao sfufafad en 8 a1d:
%% et Tgea ool 3 @il B1 S hiE o e
B Iy feran ar @ @ saftera fgya st
7 89 % T g 2 T ¥ wE T

= T | v i e o 4, 4w A
¥ s Je fgya omel W S R, e,

(b) el 319y

e Yferd B ST @1 e i 1 g e
faurelt ®ReRl i eAmuferss o W AR

o 2.22 ot =T fogd &9 & #E oy 79 I%R T T 2, S TH TR T : o ° fgya feafas
fgya el fawfad & 81 (a) 21yt 3197, (b) et &1v)) wﬁﬁﬁgaaﬁﬁaﬁ?wa@gwaﬂ

72

TG T ®, q91 ddE S S W@ i
TaTE o1 Yo et €1 5en Safafier tege STupel i wifa wrel oft R fgya el
T & Hehdl 7, T AU €I H W@ 99 et st ok fow stfaren meeye
g 2l

TH YRR Al & TR |, TR el el SAe STeel, Wiegd fehe wrer s i
Sufefa & us e fgya el fawfad &= o 21 fdt gered =1 9fa wehisk emaaq
feya el STt yaor wHee € qe1 38 P R ffds fopan sian 21 Wash gasfien
el o fen

P=7E (2.37)
ﬁxewaﬂﬁaﬂﬁ%?ﬁ%w%mwmwaﬁé@ﬂ%ﬁ(electﬂc
susceptibility) F&d &

THHRT (i, i) TR0 F MUk 01§ Haferd kI WO ©, WY 79 I8 39 W
==t & w4

o9 W e ¢ HE gfod wWeEd o i R g e ew
FYARG Hd HIdl 22 WAd 1 e T 79 frdl 10 IR WeEd e
W fgeR W § S e T6 THEHAE 9@ &9 E, ¥ W1 €, S e % q
ToThl oh HHIGY 21 & o RO WEEd H THHHAM aU P el 81 TH YHR
Teoh oF Yo ST STCURl AV T &5 i fwn § wek fgyd el P Av
Bl @ ®Y U AT UV AV Bl B €, Wq @A IAUS gea o
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GRIRSIIEG]]

o fgea gid &1 woga & iR et ot Tom W et ——E
AR AV R FIE 9 EW Tl T (FAM sHAT e fgya —HED
Aol BT 7)1 THRT RO AT T TR TH fgya ok eAEwr o - 5
§ Har fgyd & HOEW % fibe @R ¥ Wy, WeEE & 79 - H=H D=
R faga &7 o Afvdaad T 9§ TH A EY FAA Bl —HED
g1 S fm o 2.23 @ swfan @ ®, Q@ g W fgyat o St 3
¥R ok qen At 7 W fgyat o womems f safd ® SICEDICE I
T4 €1 STHqferd SEl o & % %R URd emEv el €l —HE=9

Iq: yfad wWEgE 3 e gl o qed e €, faes & S
I ISR S T, o) q9 -0, 31 TR § TR T gem —H=HE=H =D
AT g e fod & 9 & o foty wd ¥l 3 YR —HEw
Wegd | el &3, I@ THIOl i qor W fEH g wEgy = S
T 2, FE T S 2 AR eAm ¥ A aw 9 @ fE, g EIGDISDISE,

AN FAE £ o) WEGd TR 6w & RO T A s —p

el ¥ IS el el O ] e ag ——
‘ TS e S % GHE gl |, WY

2.11 Gerfa a9 arfar el T ST S %

1S GRS fagaiel g1 gereh <1 =erehl &1 T Fenrd il & (Fos 2.24) | =ersh
W SO @, T Q, T Ik fa9a HHL: V, T V, T UA:, TR H, I ATl
W AEY Q T —Q T & T ST fawdieR V=V, - V, Bl €1 §H kel TH YRR
& foorg & i W foar 3 (T Wt = &1 ot g st «ifa wam
fohan <1 Tkl €, A TR I 30 R AH) A A1etenl 1 et S & 3 il
Y HAIfS FToh TR HA S Fhdl 81 Q I G &1 6 Fed ¢, Fah,
I H IE TR o Toh A W STORT Bl 8- HeM 1 e SO Y Bl ¢

i o o o & H fagd & STEw Q% SHAM gl #1 erefd, af
YR W ST S T o S @ & fog W foegd & ]R8 Smam (IR
g o T den steru fagid sR Sfafifed o &= den stew & =
IHANIE 1 ST 21) o, favaiar v el o wliero sreer 1 & &
foog o 29 1 9% @ 9H A 90 Ui 969 g fRT MU FE % TR
Bl 8| THeh Horea®d, V oft @ o SITRENTRT €, 9 S Q/ VU i © —

Q

C= v (2.38)

T2l U i @ o gl i enfiar shed €1 s
o Teat auiq fohar <1 g1 @ et ¢ smew @ e
favaiR v feft &1 3t enfiar ¢ haa 1 el
e o St fa=m (3R, oThfd, garsd) W R
HIA T[S R W AR @A, T@ ST TRl H gUw
FT At /Ay e fagadieht (o) H wEfd W R
FA &1 o 1 SI T 1 WRE = 1 Feid WA Ao far 2.24 famaied @ o | S w1 w1 e
dYel 1F = 1 C V' 81 Froa wifir & genfr &1 wdies T w1 fmfo e 2

| b, SrfeR afted e o wife w wE e R Ie
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% odifeRt

T
AT A o

I

TR (2.38) 7 JWIid ® foh w8 ¢ ok forq @i @ o © af vy e €1 gen
a1df 78 ® o we1 Wunfr oy fawe VR eensd e @ o 98 URAm i uies
FX Hehdl 8| SHHT ARG STANT 21 $=d fawai o = o =R 31 Jeact
forga & et Sufterfa efafifeaq 21 &Ig yorer fogd &1 =IRT 3R 1 o1 i AEHHa
Tk A AT 1 G F Gehell © i1 Foretrdiar ey afgerret W wEeemt 52
TR ISR FX Fohd &1 T TR W, Genfa w1 e S ufghieti & o= o
ey k1 fagaieh amar & 3@ o SR &ifid B Hehd 2

e Aferehan T & o g wragd Areed fomn o5 (ST fagarieh orend)
o He Y Hehdl €, 3@ HIEAH 1 GHEd GrHed el g1 O o foly T8 e
3 x 10° Vm™ 81 < =elehl o a9 1 cm HITE o Y o To1q 98 &5 =Teieh oh o=
3 x 10*V fa9eiar o qegedl g 81 or: ford Henfs o forq famm ferelt amor o6
ST AN | STEN ! Wiad i oh fag IFeh! o1l i Sa1 3ifieh S=a o1aed
B =feT foh 37k <= favwaiaR st foea & 3qeht vsH dia 9 e = 711 38
=1 vresl o 39 R off e hd ® R fedt Ry o wifs 6 faen fed el
&I0T ok YA 1 Td F HT Teh 1 il 81 aeR |, 1 g, «1fidr 1 91gd el
R 2, IRl o SAfe T A5, 39 A (A9id $iE) o STUade 8 1 uF =
10°F, 1 nF = 10°F, 1 pF = 10 2F 31| 37w &l Hfed & o Afafe e
Aferepier gearard! o aiuel (ac 9Ruel) o yq@ ste@El oF €9 H SUAN B 2
T 7 H ac IRl | Gl o Hecryul gt o1 =l e w2

2.12 GHIaT Ufgehl GaTRA
forell i afgert G & <1 o<t HHae Toh-98 o FHIG =Telh iEshTd el 8,
e s gerehe H il @ (5 2.25) | &9 duem < ufgeriet & st qream o
w0 A fafd & od 1 SFTel S | ufgehistl o o9 Wegd "eTd o 99E 6
ol feran 1 {1 9 AT G izt T e A 91 Sk e gk d R
Tl afgerietl W amEe g e —Q 21 dfe dfgwiet w5t Waw famet &) o A d
TEd B € (d << A), TH THEAM &R I&IT T o H1 G THAA =
faga &% oF RO 1 STEN T Hehd € (MY STA

AE A 1.15)|W@W1WWWWG=%H%W@W
Y 2 %1 Y1 &9 e —c 21 Tl et o e (1.33)

1

T ST HH W fagd em-

AR e

M & 1 (IfEhT 1 oF S T &)

Tera 2.25 TR Tz o=l

- 2, 2g,
M & 11 (dfgeht 2 o i T &)
o O
T 2g, 26 0 (2.40)

Tigahtatl 1 qen2 oF “fiadl &= o, |1 e dfgenisti o
0T fogd & g o € IR eH Ww el 8-
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o o o Q

E= 2¢, +2€0 _8_0_ EA (2.41)

faga & 1 e e 9y @ womfe afze S R 2l

TH YR, < Ul o e fagd e i B S € 9 98 U f 9 g
R o TREEE Tiar B1 ufifia eswe w1 afzeeti o foaw ufgere @ el dm
o frene 718 o] =&l el ufzemieil o feRRi IR & Y@t o8 shi 3R gg W €39
TS i ‘&S 1 UG J9E’ hed 1 39U I8 Hehd fierar @ fR wmed ufgeR @
TS AT S o AU Y W UHTHH &l &l [E q9 o GHIRW (2.35) §R
Geiferd €11 7, d? << A ok T 3 gorre foreRi @ 1Et X ok & o forg Suemofe
&; o oel & T (2.41) % TUR Bl B 1™ ThHHH fagd &5 & fog

fawarar, faga &= qen ufzeret & e %1 g0 & TUHwS & e el 81 st
_pg.l9d
V—Ed—go " (2.42)

Td AR dfgeht Hemis ¢ st w1

EA
C=%=ZOT (2.43)

St for, aTdengER, T &1 safhta W s wear 81 gl 9, S A = 1m?,
d=1mm€h‘fﬂ"1

Co 8.85x102C?N'm™ x 1m?
10°m
[Ty T ST qHdEfF 1F=1CV'=1C (NC'm)'=1C>N"'m"']I
THY Yhe Bl © T S Uge ovia fba S e @ T 1 F oaer | uifid w5
Teh Ed <] Ushish 2| 1 F 1 ‘faenerar’ =1 @ 1 T &7 iR «ff @ fF 50 a2
Fa & fF 1F afta & oo ufger gafes &1 ufgwet &1 e,
g 37k o= U 1 cm €, fra &A1 =1few) e <

=8.85x10°F (2.44)

a-cd_ IF x10°m
& 8.85x107?C°N'm™>

srerfa ufgept sl oo o HgE @A 30 km BHT =BT

2.13 oTfiar WX Wi s g

fordt o & W WoREl oF AUER % 9N W WM oh UvEN YU 376 BN
P T I SRR S O S e e g o g
fore YHR ®UARA B 21 TeS 1 @ wiq Wl f TR U =« a9y uiEe,
9 T T TR A ¥, TH-S ¥ d 0 SN gus &) ufgemen wosem
+Q ®, S foh 369 S + o (Sl 6= Q/A) o q&I&dl 1 e <M qigahre
& o= frafa €, @@

=10m? (2.45)

o
E,=—
&

e fawai v, 2,
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% odifeRt

76

V,=Ed

T gl § IR C, ¥,

Cozgzgoé

vV, °d

THoh I BH 39 Y0 R faem i € foed <M ufgentedl & o % e
&5l b1 forelt Ay gr o e T B 1 e g wHEd WeEd ¢fad € S §, qen
ST o SO TR el S ST €, € WIS | AT w6l (e o gl W e
% sfielaen) & Tged € foeh T2 ew W o 9o —o €1 39 fefd o
weagd | foe@ & ST Yhr & aggedl g @ e afgeet ) G2 s sHa
i(a—op) B B 1 St

(2.46)

o-0p
E- - (2.47)
31a: dfgshe & i W faweia
V=Ed=2"%¢4 (2.48)

&

figer e % fou, 29 ot FW € fF o, E, 3791 o % SIIHEEI €l 38 YR
(c-0), oo SFTHAMIG © qe &4 fog Hehd ® for—

o

O-_O-P:E (2.49)
el K Tegd 1 U R sifueem 3 e ? i K> 1,

_od Qd

T K AgK (2.50)
ufgemati & o= wWEgd gF W, € C

_Q_SOKA
c=2=0C (2.51)
TFEA ¢, K Sl HEAH 1 Wagdih Hed & 9201 30 ¢ o g ffde foan s 2
e=¢g K (2.52)

fafd o5 fIT K= 1,72 e=¢,; ¢, 1 Falq 1 wrdigares shed €1 fomea s1qaa
Kzg_0 (2.53)

1 g1l A WEgdrF Fed ¢ SH foh wed feoqolt ) S gt €, gHieRor (2.49)
9,98 W g foF K> 1 319id K o1 99 19 31fues g1 gl (2.46) 991 (2.51) 9

=~ (2.54)

H A TH HEE (> 1) ¢ former g o fd
FfA H e % A A TR e i R fen S Y, @ s
aife & wF ® frafa & 4@ 9@ 9fg @ St @1 gafy gw awid afzer gafe o
TR o AT TR (2.54) W TEH ¥, 91T I8 o YRR o WG W AR



fremaga favwa
GRIRSIIEG]]

B ® e a%dd 38 oush ®9 H fRdl ugred oF wEgdish 1 qRem o ®9

o @ S Fehdl 2l
| fo

T A HT RO W Y1 AREEd I 9o IRA e T o) o gav P W o i
YT ey Fq & GH (2.54) W 9K U

&n fa =geafa o R %1 o € S 39 YRR @

0'p=P.f1
Tel n Y3 o dfeqel fudead &1 THis Gfeer B TR K o gt s 7, 98 9t
STHfE o WEgd W An] gl 21 fas 2.23 | eeh % fog P e U W ek e €
T ¢ TR W a % ORI T 38 TR e I3 W YR A69 oHc UHSE qel 9l IR W
€ RUMCHS B, ST foh &0 Tged o1 T[UTcHsh ==l § STqHM ol 9o 2| foe@ & o foag afew
&9 H gt faes
oc—-P.n

&

Yl (¢, E+P)en=0
T ¢ E + P i dga (o797 shed & 91 38 D 5N fifde #xd &) D & wfkwr Tf 31 39 ¥R

D=¢,E+P,D.n =0,

D & Fieishdr 98 € for fafd & E got 3109 59 ¢ § Gafd @1 S IS WRegd HieAw fomee et
2, i aeqEdl ikt D g TeU S oft Wit €1 el Trerga wem o fo e e e 6§ D
1 TE T €, E ¥ T I P 721 E H fGwd §9E 2, W A 9y P, E 991 D UH-SW F
Al B

D T E o RAT &1 9

E.n=

D_ o5 = &K

E o-o0;,

TH TR,

D=¢ KE
dg,P=D-¢E=¢,(K-1)E

Ig THIRTOT (2.37) H wRefod 99 yafa o fow 3 €

X, =, (K-1) ‘

IATEIOT 2.8 K WEgdl® o ugiel o Rl 2ok 1 el qHiaw dfgeh
Gt shi icehtell oF &ishel o HHH 8 W 2ok i AR (3/4)d €, &l
d dfgemeti & ot gereRa 21 ufgete & S ek i W@ W G &
oI H 1 9Red gl Smem?

T UM offau 59 ufgerietl & o9 w1 Wagd 6 7 @ ufgewet & o=
for &9 E, = v,/d ® 9o faweia v, 21 3k o/ g waega wared v e
STl ® A WA ¥ fogd 89 E=E,/ K g m 99 favar® gm

8°C Inr3ibe
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E, 3

V= E( d)+ —(—d)

—Ed( )_ K+3
4 4K 4K

ﬁnsrmmwvm%wmwﬁw%w%w@aﬂaﬁmmgo
HUREfid @dl ¢ 38 YR Hll &1 oifiar o gfg e st @

Qo_ 4K Qo_ 4K C

V K+3V, K+3 '

2.14 QYTET skt G

T & HfG fSmeht enfiard ¢, C,,..., C, ¥, % WASH g1 Th Jre &1 C
FR R ST A ] B S R e A S 4 e 4 G e
fasft et B1 Q) Heyrfad el SS9 YR

2.14.1 TGN AT LUTRE HASH

fot 2.26 ¥ 1 "arfa ¢, qen ¢, S ® WA < e g
C, % 9 @ C, F < Tz 20 % 9 T @ TR § 9o S W F
Qe Qaﬁﬂélwada%%ﬁﬁc %1 <2 Afgehl W —Q T C, Tl 18 Ufgeht
T SR +Q 21 A T A 2, ?ﬁﬂmﬁaﬁﬁﬂﬁﬁgwaﬁ
9 -9 0 - T e e I el B 3Heh GNUTHESEY C, Al C,
WWWWﬁaﬁﬁﬁaaﬁamamq@ C,
T ST 39 99I T Yellfed BIa1 W@, Sd d% foh J&i®h
e C, 91 C, W =2 A6 I el &1 Sl defl ¢, T
C, %! WA &L o1el =1eteh | foR[d & I el sl
3Td: UTRA HASH | Yok T &t <) afgeist W
AET (+Q) THH BT B TaANH % ol W faveaa v
Il ¢, qen ¢, ok Tl oX shaen: faseardl v, def Vv,

IR B B

33TEY0T 2.8

+ + + +
| N R |
+ + + +

||||‘|||I<§:J

| |
+ + + +

+ + + +

(o G

vev av,= 2+ 2

2.55
forg 2.26 T GUfE w1 Sites FaSH 12 G G ( )

Vv 1 1
T 576 e, (2.56)

T TH GASH i Th UHI THE FG A7 Fohd @
/@ m emawt @ dun foges fadl & &= fawaia vl
aaa’aﬁa‘—rﬁyw?anﬁm
- C=% (2.57)

HHERTT (2.57) T THRT (2.56) T T I |
Y frefofead ey g g e—
< G G C, 1 1 1
fort 2.27 n WG 1 Sl HoASEI c ¢ e, (2.58)

e ¢ foF 39 ot i e| fhad oft Henf ot 52 56t R gaifs ek
78 n e & fou el (2.55) 1 SIRIEH H THd o—

-9

++++|++++
©

+ 4+ 4+ + [+ + + 4+

+ ++ + |+ ++ 4+
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V=V1+V2+...+Vn=g+£+...+£ (2.59)
c, G, C,
S =0t 1 g |1 el o6 geheer § 39 foman o, 3=t
=0T T IYAFT N WG o6 FAlsH oh fa ek, 89 n 9l
o HUTehH A oh foTT grel &1l 1 A9 T3 < S Fohd
g
1 1 1 1 1

et — . —
c c ¢ ¢ C (2.60)

n

2.14.2 GG hT UTYeshy SIS
ot 2.28(a) ® < G UIvdswd H el 9T 7 1 36 Fohvol
o g Hefeh W wHE faveia Suge fran T €1 W et
1 %1 dfgemiati T STEe (+ Q, ) w1 AR Gerfis 2 &1 ufgerteti W
ST (+ Q,) o THM BT LI T ¢

Q,=CV,Q,=C,V (2.61)
IfE 39 HASH o qod fordl 9uaifiia @ smew
9=0,+0, (2.62)
don faseiaR v @ -

Q=CV=C,V+C,V (2.63)
ql THEHT (2.63) W JAET ¥Rk C

C=C, +C, (2.64)

n GG o UREsh HASH o faq gl e ¢ o fag
s T, T YR W feRan S wshar & [ 2.28(b)] :

Q9=09,*Q*...+ 09, (2.65)
#Aid, CV=C,V+C,V+..CV (2.66)
THY W B T

C=C,+C,+...C (2.67)

n

9, -0, 9, -9
+ - + -
+ - + -
+ - + z
+ - + -
+ - + -
+ - + -
+ + -
+ - + -
C, C,
Q -0, Q. -9,
+ - + -
+ - + -
+ - + -
+ - + -
+ - + -
+ - + -
+ _ + -
+ - + -
C, C,
«— yV—>
@ Q. -9
+ -
+ -
+ -
+ -
+ -
+
+
+ -
C,
«— Y —>

3ITTEI0T 2.9 o 2.29 H TWIT $EAR 10 pF & =R Fenfoi o folt Jeaeh
%1 500 V o B § HAITSd oo 721 B1 () Feereh 1 qed ¢, 99 (b)
Y HHRE W STEwT 1d Hifew| (Fe: Tt Temia | sar Ut 3=
fawe 1 ufgert T AT o SRISR BIdl € el Je e e fawe w5 ufgen

W S % IREr § gHH, wig fosdd g €)1

+Q -Q
B :} } c
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_Q I 77+Q
+Q = O L
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+9 -9
500 V .

e 2.29
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T

(a) f&u T eeeh § @9 Wl ¢, ¢, 7@ ¢, Svithw | wafsa €1 5
TG 71 996t MRl ¢/ 39 YR =9 1 S @

1 1 1

@ @
C,=C,=C,

1
[N
=10 uF, C’=

(10/3) uF

Feadh ® ¢, H1 C' o WIEHA W WA oA W ¥ A, WO ek e

C=C'+C,= (

%+10) UF =13.3uF

(b) o= ¥ T= ® &% ¢, C, 7o C, T&F W &Y TAA T, maﬁﬁqa‘a’
aﬁﬂgélm?ﬁﬁqcmmg %lm%méﬁﬁqﬁ#
fawai® g/C,, Bcéaﬁqﬁqtg/c d= CD % fad W@/, ?, o

QQQ
c'cc

=500V

J Q7/C, = 500 V
T o e T At e % T A % fan

@ =

5OOVX%,UF =1.7x107°C T

Q'=500V x10uF=5.0x10"C
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58 W A@e @ 991 —Q Bid © e fS o gk gl 21 39 fa=a | wfaa s
TG HE o AU SR | g A9 aetenl 1 9en 2 W foar wifsw) 19 =res 2

©

—

il

b

|

|

(b)

T 1 W Q¥ Q +8Q
Toh @ o # evew faff@ w A feen
sl i emafdm & o
for T F FE FHT SEEHA I
qfgwtsti oF o= fog@ & # @faa =t ok
®q § e S gwar 21

I
©

N

Y 9cieh 1 T ST i S-S THS H TMIART HI i
fordt uferan 1 o FifSg, arfer 1d | =Tl 1 W Q STew
3T ST STMEST HET0 99 oF STUR 3id H = 2 W —Q
e g ® (e 2.30)1

AT HI12 T 1 R THART HH B ol w1 HET el
g, IfF W O A aaw 2 H o H a1 st
fasa w2 21 fFT T @ w1 afee w0 % fag
TEd TH BR-BIE UM § TE¥ I T (1dfd @ fog
TF BIET) HAEAT i TIEARG & ° fwan 7w giewfaq
F 21 SH W fefd W fomR sty fSed =rerent 1 qen
2 W HHY: AEY Q' AW —Q' | 3W feurfq H, =rerRi 1 qen
2 % o fawai® V= Q/C e €, 7l ¢ @ w1 it
21 316 T8 Hewl HIWY o oY AV §Q Wk 29 1 W
TFlafa foran Sar €1 39 =0 o fopan e wE (W),
foreer qRoTaEY =esd 1 W Ew Q' ¥ g Q' + 8Q
B W €, 39 YhR oo fehdl Wl @ :

oW =V'0oQ = %JQ' (2.68)
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<fer 5Q' ! B9 a1 918 BIe 51 Tehd €, THIHIU (2.68) I BH TH FhR
ff foam d&d ©

1 ’ n2 _ ’2
W—%[(Q +6Q7) - Q"] (2.69)

THRIT (2.69) H 8Q' ®T fgdia ®ife o U7 314fd § Q2/2C & 8Q' o AR(SH
BIE BN o HROT 0 TR SULT H1 S Fehell &1 3Td: FHIHIT (2.68) T (2.69)
Tdan 21 et foha T wE (W), 3TE9 @ I YA W Q 9% S T 3Tfush =Ron
¥ T T o wE (W) BT AN B E—

W = > SW
| FOn FT AW
1 7 \2 _ 79
= a%:gm N %[(Q +0Q) - Q"] (2.70)

_ %[{59'2 —0}+{(26Q) - 697} {(35Q) ~(25Q )} +...

+{@” - (Q -89} (2.71)
= L[Q2 -0]= 9 (2.72)
2C 2C
& aftome e &, S (2.68) O THRGH gR1 T fRA ST EehdT o
Q ' 12 Q 2
WZJQSQv:lQ_ _9
e c 2! 2c

TaH Sved i HIE o e © s THEhe dgd | DI T& 1 4N € B 2
ifam uftoms, gefiertor (2.72), 1 g0 f9=-T9=1 9R 9 =9ed T W ©
1

2
1
zg_czacvz Al (2.73)

<fer feoraga o1 Welt a1 ®, 78 we fem o fofes oo & w9 9 dfea
&1 Wl B T R § T feefast St w1 eifom afomm, et (2.73), 5@ e
T g w1 ey fa=ma ffda fean o 2, 39 @0 w fask 72 #an o9 wiE
e FRafem 2 & a SE T S TR A S 31 were w1 e %
e faga & o ‘wiua’ g8 Reufas o1l o &9 § Gue 9 81 38 <@ @ g,
AT & gfe 9, fhd aaia 9zt (T 1 &ha A) HHie foeen! diganmsti
& o gUd d ¥, W faEr Hifem)

quiia | Gfad i

19* (Aol _ d

X — (2.74)
2 C 2 EA

T Y S o U % A fEd 8 B Y watd -

(2
E :8_0 (2.75)
GO (2.74) 9N (2.75) W I Bl B—
Henfea o wfea e
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& T, Ad ST Tigemiat o die o & 1 STEad € (36 &5 | shed faga
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¥ qRWIfa &3, FHH (2.76) o SATAR

fagd &= 1 Sl o u=(1/2)¢,E?
Tafy g TR (2.77) THIR Ufged WO o Yol H g &1 €,
ot fora &1 1 Soll S § Felfea qRomy o o, eTcdd AT § qe T
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(a)

(b)

T

SETEIOT 2.10 (a) 900 pF o forddl Gerfr &t 100 V S8 4 smafyr fwan
T [fe 2.31(a)]1 Wamiel # wfea ool Teeregd Sl TRt €2 (b) 39
G o1 St @ feifsr ek ol =1 900 pF o Tenfsr § waifsra fahan
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+9 -9 2 2
C C
100 V
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N 2: |22
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C
(b)
o 2.31
T W STew
Q=CV=900x% 10"2Fx100V=9x% 10%C
Hfier g Gfed S

=(1/2) CV* = (1/2) QV

=(1/2) X9 x 10°C x 100 V=4.5x% 10°J

Tl feofa o, < Henfel ® ooR GfEe wHE fave W R, qen
IHT FHOTHS Tigehd SU q9H fava W 21 /M offey st fawara
V' 79, Y GeIiis W SE @ = CV' | e WE B, Q= Q/2,
Tod g8 ofafifed & fF, v/ =Vv/21 q@ @ &1 o Sl
=2><%Q'V'=%QV=2.25><10'6J

3d: (@) W (b) H WM W =M & HT i &I &1 srat, qenfy 3ifay
ST AR STl b1 oheled STE Bl €| 99 99 ol el =il Sat 87

o 1 feafa (b) 9 Hafed 89 o o 9Hg o @1 59 ety |
e OIS @ g Heie § sk Rl foRm o yened B 21 59
srafer o o qen fora gaehia fafwol & ®9 § 9 Sl-ed 8 S 2
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Fieedistl o hoaaed U foenel foza &= 1 ST STafvnd woll (Seide, W,
) o1 A Hieh ST ol W gig o o fohan Sian 21 ercafues S=a1 Sl
I SR U T SAATIRAT TLNT A i T o G0 o forg fre T
ol FAT | et B1 59 W o i i o fHgia e e 2

M ST AR e B R &1 T &gl Tielid = @re (i) © o g
A Q 2 81 e SAEY W el o WS Y58 W THEEH w9 9 el Sl g S
foh &1 S9N 1.14 W 2@ ok €, et o S1ex foea & ek Q@ &1 € S o il
o ohg R g MW Q % HRU BT ¥, Sk A F iR fagd & @ @ S
21 31a: Tl o o1ex fag ermeer o fave g €; aen el o e fave feer g
2, 1t fawa =1 99 fe R fawe & awe g 21 o:

PRI Q T8 HH a1 R B & el =ed @ia & Hia fave 999 ®,
THH UH

1 Q9

ane, R (2.78)

e, St fop fost 2.32 & <9t 7o €, &9 98 W @ o Rl wehR § g St
I 59 1 B el 92 Mo o iR ST ohg W @ I Bl a9 W ®9 9
Y AU 3T g oh &Rl fox | gwiiel 8 el R fawel o fr=fataa am gi—

q 39 g r 5 o B el o &R fave

-9 5 i g

4re, T

1
= %ﬁu—mRa%at%@am (2.79)

_47'580
qR QT 2TET HI A | Tad g W bl faea vaen
faai & AWM 9 YRR T B o

VRI=—L 9.4

|

l0je12uad-jjei3-ap-uen/annderaul/Ae|d-yoyem

JAwapeoe audew,/uoneonpa/3io qe|dew euoneu mmm/:diuy

LIAEK b BITH| ks Bk § bl

4me, R R

1 9.4
-

V(r)=
4ne, R

qg 1 1

ine, T R (2.80)

V(ir)-V(R)=

379 I8 AU o g ¥Freas 21 g9 I8 Wd € T = o
@il T feha it 3t e @i 7 1 S 3R IS a9 e
ff €, oft sfiadt Tien g w=u fava Wem ® : V() - V(R)
R Fee HHIHF &l 21 Q % HROT favye 5= R ask feer
T®dl B, 3d: 98 AW i GHg T B S @)
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THeT el I8 € T ofe Afg B B qen W8
el &l dR § FAfea &, q@ qRa &1 A9 B Mt
92 Tl # yared BT, F@fd AR Q 1 GRAT
FTRT s 81 AR SO Ygf o STHER $wd
fawa | fr=1 favwe =1 @R yarfed eian 21 39 YK,
9 &9 fordl ff YR 9 B el M & a8
Mt o i T | Thet 81 T, 89 36 37 9 o
el W Y 1 3R A @ Feohd €| TR
(2.78) o IIER el et 1 fava ot Sgar s
AR TEH HU-U-HH Y GHI q% d dig el @
@I, 59 e a1 o &3 i L% HE hi G qH
Tl TgT |

T 9 € Uw S w1 fagid 21 98 U U
T3fie ® ftees g e fufem diee o1 fasara qen
I o &F i LK L Gohd AN, S foh e
3x 10°V/m ®, fogd &= 3ca=1 fohan < That 21

o5 2.33 § o9 € WE w1 HEEA @ A T Bl HET HX el TH
fagaieft ww ww foemet =rers @it (gt e w2 det et @) o1 daret W@
21 3ad < ol ol e S weh foelt wie & o W qen gEl wel o ae
Bt &1 37 I Rl | i) ueh o, aaen, T R aren, faadt gl (S9
TEg 127 WH) H1 I21 ToRdl 21 39 U2 1 Frerelt ot @ 92 et Aiet grr fRe
AT S @1 98 UgT FRR €S9 Sqa S, S A= ol g9 g 9g W fSgeht S
2, 9 ¥ S it g & S Tl 21 Tl 98 AU HFEy h o Wid 9§ e
TR A F1 T MG F 31 21 39 FhR 6N Gl TR ARG g 39
TG B 58 R THAHH €9 9 %ol Sl €1 39 YRR, 3@ & Y 6 3t 8 faferem
diee qeh 1 S=e dieedl 1 S (9 o @rue) S @ ST Hehdl €

Q9T

1. TeeRSyd oo ©w Wl 9o 21 R 9 9 (Rersgd oo & gaH wd faad) g
SO gl fag R¥ g Pk @ ¥ fovan 1 %1V, — v, = €, S foR aifom
forg den yRfues g o o= smaw &t feofast Soffef &1 FeR eiar 21

2. T foag w fawa (Tt smer woidt) wfd Ui oMEeT W e T 98 % g
2 S 3W R I 3 ¥ 39 fig 9% R H foren St @1 foredt g W fave el
T feeRieh o frid aafeas i 7, i St Al ik 9 ¥ wewyl 7 9%
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70 g, f garo1 wed 7, o o fauda fxon o uw e & Seo e 21 3
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5. fweh ey g o RO o feafa W fave st 8—=7 q B 2

6. ot emEw gt feafas St o =5t gV (r) , V(r) 9T&I STe9T o $RoT faee

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9
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(a) TS =1 et wifar 1 82

(b) A% TWASH T 100 V oF HROl ¥ g < df Tk FEIfd W STewT 91 hifere)
gl o o A A TE TR ufyd G #i ydw ufget w1 esma
6 x 103 m? T 37 g F1 T 3 mum T TR 1 i i aRkfer Sifs)
IS 39 FAIRE &1 100 V o FR01 § Sig o S @ 9 it ueish gfg et ™
R et Brm?

S 2.8 H fu U i &t ufgarsti o o9 Ak 3 mm HIEt 9% Hi T e
() (WEEAE = 6) W@ & S € @ T HIfQ fF =0 e v

(a) fova (ArRs) d¥RoT 21 & ©

(b) HRUT &1 g foran smam?

2018-19

87



% odifeRt

88

2.10
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2.17

2.18

2.19

12 pF =1 T Hefl 50 V &1 928 ¥ S 81 Toifs | ferart feercrga ot gfea
g

200 V TR (TwE) ¥ Th 600 pF o T i STaferd foran st €1 R geeht
GRoT @ faifstd T 39 ® 991 T 31 600 pF ol SR g @ Sig
g1 39 wlw § foraft Sl 1 B Bl 22

fafRed 31
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AT STel 1 B2
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(b) <IiEE foh AT U o U uIed © O Uve W FeRdEd & w1 weig uew
Ted B

[ Gohd: (a) o fou m=T-f=m 1 STam Hifsm) (b) o fore 39 9o &1 Suan % f&

T q91 R Uk FeereRd &5 g fRan e e I g 7)1

Yaen ST S ), STl Teh el SEf s Ueh @iael Taefe =t ser grl

fort 21 S el o ot o T o ferga & e 82

Th TIESISH WA W IS 91 W @ 0.53 A 50 W ufesg € :

(@ from =+ fufas ot &1 eV o aRerem ifsw, Safed 9l 9 goae™ &
T4 1 o g0 W feafas i 1 = T T 2

(b) TSR i TS HE W fohadl =ad ®E H 9L, AR T o wn @
o THent wen W TSt ot (a) W u Feerfast ot o qiREmr w5 et 22

() af% fefas S 1 1.06 A 9ol W 3 & foran wmw at, S (a) @R
(b) F I FT BIA?

Ik H, 310 & < § ¥ T g9 i g1 &1 WY af o Begem Suifadh e

(H}) 98Il (H;) 1 f=1aw s7een (ground state) H &1 912 & &= g
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TITL.5A B 3R Soiae e W o @mem 1 A% g R 31 v &1 feafaw
Tl A witew) feeafas s 1 = feufa o6 =9 1 Seor@ it
2.20 3R b et ot I S Ao e T R gR TH-5W ¥ S T 71 S
Tett o gsaf R g &6 § 9 U 22 Wi g Y, Te quer H§ gge
FifSe for Rt Tk oot o dieur o Jehiel fol W et s, =ue anl &6
aden stfurer @ g 2
2.21 f§ (0, 0, —a) @1 (0, 0, @) W = AN HAN: —q IR + g o B
(@) fage (0, 0, 2) W (x, y, 0) W Feeraya fawa = 272
(b) v fog @ fonelt foig ot <t o1 forwrar =t FoiRe < shifoTe, wieifeh r/a>> 1@
(@ x99 R g (5, 0,0 d fag (-7, 0,0) TF TH T AN &l o S H
foRae FT AT TN AR TIeT0T TS o 31 fogstl o e x-3181 | B
T ST q F W <A S
2.22 Ry e 2,34 4wk e o (59 farga =gyt et St @, <@t T e
gyt & 1 W feom fRE fig & fau rw fava &1 e o s set
r/a>> 11 39 IR &1 o1 T faga feya a faga wa ga (s1eiq fod twa

ey o foru g aftomdi 9 shifem)
a a
® o0 @ -t eoP
q -q-q q
< r b
o 2.34

2.23 TH oA SHIEE H1 1 KV 9@ o afuey § 2 uF Gefe i seeashad 2|
1 yF o il S8 YoX OE o SUasd § W 400 V 8 @i &1 fauaiaR o
TET Y TR | Iz G99 fa=mg GAE o0 =Faq SeIien &1 sTevashal 8|

2.24 2 F o Uk HHQR qigehl GIReT i Uizl o1 &hel 01 €, el g
1 9T 0.5 cm 8?7 [0 SW ¥ N F8 gEH S fh wEed g
uF o1 %8 9iE & o4 e €2 qenfy fagd-sosed Genfeh (Electrolytic
capacitors) %1 ¢ftal ®ef ifersk (0.1 F) gt 8 a:iifer =merel o ofter eifa
geq gueHa el 2|

2.25 fo512.35 o Jedeh () & g HRAT 1< Fitse| 300 V 10T (A=TE) oh
WY YA GRS T A o SHh! dieedl A it

100 pF
| |
| |

o

200 pF 200 pF
| | | |
| ] |

+
2 100 pF Cs "300 V
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2.26

2.27

2.28

2.29

2.30

2.31

fopelt TR ufgeht et w1 Welen aigeht w1 &Thel 90 cm?2 © IR Sok st i

2.5 mm &1 400 V HsR0 ¥ G 1 ey foman mn 2

(a) Fefer fepan feordaega St e wear @2

(b) 3G Foll 1 Ufgahisii & o= ferdgd &= o Gfed guse 9fa This maa
Tl u T HINC 5 bR, Ugeheti & die faga & E o 9w i
u¥ gy Tfya Hif

T 4 uF o FUIE 1 200 V H9R01 (Fig) @ Tefyn foman w21 fw g

T T T T I SR 2 uF o Sl § Siel Wil €1 Y Wi i

fepat feorerga Sl 1 ST @I Sga-weet fafeao o &9 o g g 872

TUIMEY foF T HHicR Ufzeht WOl 1 qeish qigehl W ael 1 9RAm %QE%,

Sl Q WUl R a9l ® iR E ufzehieil o ot forga & 1 aiemn 81 52 1
o T i THART

TN Hohsl el Teihl ool Sugea fogmadst el | SAet feafa ® e
2, 9 foetent w T g a1 @ (Foa 2.36) 1 3wiisw. ff e genfer =i
oIl C 39 YR oI i S @ :

fo72.36

T ) 3R r, AL AEF T Sfald et w1 e F)
T Mo i o ofidd Mo & 5 12 cm den ey Mo &1 e
13 cm ?1 STedt et -Fufehd  qen fiad Mol W 2.5 uC 1 a9 f&an @ 2
HA el % A % e § 32 WA F 5 W R
(@) WU 1 & Fd S
(b) et et 1 e @ 22
(c) =9 oA &t &Rl &1 o Tk 12 cm B arer foredt fagea et 6t enfian
T S| = ST & el #1 wiftar saft w9 =1 2
HEayge® ST AT
(@) T F = Mot 5 W emEw Q) R Q, ¥, TH-GI o HHIT A S €
1 Tk de TEeRagd oot o1 TRATT qea:
0,0,/47ne, 1P
SR WA ST €, el r 3ok el o s #1382
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(b) = Fem o a9 o 1/r° Fsfar &1 99ew (1/r? o ©&F W) 8 a &=
MSH &1 fom e1eft of T gm?
() ferdgd &= faam ¥ w s wew sy fRd &g w= fom o e s
B 1 T8 U {65 W SR S arelt &5 W o SR =erm?
(d) SR SN T Jurd el G4 i | A9k o & g feha 1 i foha S
22 9% men efgaepr & At @ gm?
() =H I e o U Ef =k o U3 o $IN-UR fagd &5 ordad e 21
1 981 S v oft srdaq g2
() T what =Tk 1 oifar 9 sraeRt 9o g 22
(@ TUH G ST i e HIST foh qH 1 Wed® (= 80), AA9H o
WA (=6) 9 3tfr 4 e &2
2.32 T o R G § 15 cm &€ T8 55918 1.5 cm 921 1.4 cm o S 991
o B STedl doi -Hafehd € IR Fiqd se 1 3.5 uC 1 e 7 @ 2
g 1 efiar 3R sfiadt srer 1 fawa S RIfw) 3 g (st fal W &=
Y@t w1 qeT) HI SUeT H R 2
2.33 3 TWEgd® ae1 107 V.im~! % wWeagd gmed o uh ueiel 9§ 1 KV deed
i o GHIR g Gl i ifheu wEl @1 [Wegd gmed 9
Afererae foega & 2 59 1 =il farm o g srenq enfyres smma g fom e
TR AR R Te X Fehdl 7] e 1 gfec ¥ & i weft oft wrerga qred
% 10% § 1fyen 81 g1 =1feql 50 pF wiikar o faw dfgersti 1 fham =Aan
GA% B =MfeT?
2.34 FFEAEHRA: FHAfGREd ¥ 970 FAfATT I53 H1 JUH i
(@) z-feem # swR foe@ &=
®) waﬁ;aﬁwmﬁm%,ﬁ@ﬁﬁw(mvﬁmzﬁw)ﬁ
T 2
(© e f6g W *E THal gemEy, 3R
(d) TH I § FA O W FAIGR A6 SERE T H 91 THEEH S|
2.35 fFE 9 T WF & YHR & S § TH TMeld &g et 15 x 100V 1 T seiae
T 81 SeeRIe o URE i 19 1 wegd med 5 x 107V m-L 1 Meltd wi
1 AT FAqH e 1 82 (W A 9 U F8 A B R uw s
Tetta =19t o 39 feercrg S, frad s=a fava oa & & forg w9 smay 1
TR Bl &, T T Tkl 1)
2.36 r, 0 Qe q, ST AN TH BRI W, r, B SR q, Ew % Med
(1) @ fom 21 wwisw Al g, oM 2 @ (9 SE H TH 9N gR e @
ST ®) SMEvash ®9 W 69, el ¥ @il F1 @ & yelled e, = @d |
& g, FB A B
2.37 = =1 W gfST
(a) YAl o U3 o WU SHS Wi SO WA AT 400 kV R €, TEeh @
forga & e wgH o W1 W BIdl €1 el o YsS o G fergd e one
100 Vm-! 21 a9 ftf 519 &9 R ¥ S Gl § WM ¥, 9 &H foed o
Fil T Tar? (R I AR A1 IS 7 e, o1d: STen 3iey g foea e
TR
(b) Uk oAl TTH o GHA 109 SR o STe 2 m S el ug waar § fren
e W T 1 m2 &9ha #1 ot Tfafem #1 = 21 el goe 9 a4t
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YTq 1 IS K WA @ A 1 S faga e enm?

() @1 1 AEI-E wretehal o HROT UR TOR H S agHed § fags un
1800 A A STt &1 9 FUHEE el wWE goia: FRefE g fo
I Al AL B SIn? T WISl o, SIreRon i shiA e @ 2

(d) dfed o SR STER0 1 foRE Soit, ol o R w9 o e eidt 22

[Tehd: 6 3TE¥ o9 =102 C m2 o 3T{®Y g2l o (Y3) W A= &1 fwm

H @ 100 V m-L 1 fagd &5 giar 81 o 50 km $E q% (Fgeh @t

e =] WAk ) SIERsl Hi Al W owTetshdl % RO @ +1800 C W

A 9fd Tehe THY ®9 © gt | WY giar Tear &1 ey, gedt frafe e e,

Fifeh TOR H e WA NN afgd qe afgd-sign eidl tedl 8, il 9 ann §

FOTE geelt § U Y et 7]
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