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VAV +5VE, FeT sV Iiagd &5 E &1 ke & v & uftadq 7
T ST g8 B W %1E fag P 21 9 Wiy g5 A 1 fag P +E
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wfswan ® ferean T wE IEIST R

7% F fATar® V,-V, % SO 2|

TH YR

IEIS1= V—(V+5V)= -6V

1efia IEI=—55—‘l/ (2.20)

W ? 5V RS €, SV = — VI TH HHi

ufa
(2.20) ! AN 39 YR for@ Tehd € : R

fom 2.12 fawe @ &9 m
sV |V
e
o9 YR BH TaEe & qu S fave § Hafea & el et W agen § —
() fgd &7 39 fwn 4 gl @ <@l fawa 9 gaifee g9 glar 21
(i) e fag W faga &7 &1 TRAw, 39 fog W Gafayd g8 o Sificeed fagqa
& GRATTT T Yid THIF [G€19T GREd §RI ST [ohal Sl &l

2.7 39N & TR & frafas st

T TH TH W Fh W foEr w © for feet g fag o Wi r, @,
feufq afeell ardt & oEW g, T g, ¥ MR W fomE o fmin F fRT MU e
() 1 ufee Y| HHT 31 AR § R TR ST W wH S STeRN g, TR g,
I 3d W HH qo1 91E | I TS gR 3% IRt qquH fefadt o @ o foru
T T3 o1 qRehe il HM ST, B9 Ted AERl g, i 3Fd § fog r) 9% «
g1 S 3w Teorfa o &g a1 & & ©, forer faeg o S *1 evashar U2,
3Tq: g, I 390 W r, T AW | R T ¥ 21 T8 e e # uw fava
V, S T &

(2.21)

1
vV, = 4

_4n£0rlp
T&l r, fepeom & fRd fag P &1 g, # feofa @ 3@ @1 fawa &1 ofamw =,
AR g, 1 30 9 fag r, 7% @H H foFa T F™ r, W g 50 fa96 71 g,
T E g

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

[}

2019-20



W Sifqent

. ° 77 r, g 172 & = #= R
ffer feeromga a1 weeft €, 7 % fem w1 fefas ot o &9

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

forT 2.13 sl g, 20 g, % fem = U=t 99 (2.22)
e N Ame T .
feuafast =<1 steel o OHwA & o T2
SN a1 A |9 w1 5t & e €, R AR wed g, Ul adue fefd w amen S sk
S[hEAE! Bl LA g, i A @, d of feerfas st Usat € et stfues

=OE &9 H, GHROT (2.22) § e T fefas e o fag

i, Ged & TuRafdd war 2, e ffde T w s a6 fmd oft yer @ e
S| =g feeraga aetl & fau & 1 9e-Taaar o SR Bl 2

THRT (2.22) g, T g, o fwer ff fog & fow @ 21 9 g, q, >0
T, feafas oot oFTeTsh @it 81 9% emifaa o ©, Eifw A e (g, g,
> 0) % oy, feerdga 9o faewtl g & qon omaen &1 od o foret oRfa <@
% 39 Ufahdl od & foeg oM W eMIHe wE H ggdl B s@eh fawdd,
TSt s (g, g, < 0) o foiu feerce o1 eThtl Bran €1 30 Wehaw H, sy
H TR I T fRufdA ¥ oFd q% 3@ AREl a9 o fawg @ 9H A oM
F H Tl 1 TR UK |, Sehiid 19 (3Fd ¥ gdae frefdE a) & fag
Wﬁ?WWHﬁWW%WWWWW
Bt B

THIRT (2.22) HI ST @ RN o fohadt ff @@ o fm o fau
I IR ST TRl B TS, 3T BH WM ST q,, g, AN g, HEA: r, ¥,
d r, W o €, & frem #t feufes oo uftefaa w8 w=d g, # o |
r, 6 @M H I ®E T SN qOREM B9 g, F ST W r, 96 AW & T
#1 & oifd 3@ W A fea T e

1 a9
V,(x,) = e
. Vi () are (2.23)
AT g, T g, 3T =R R fava 3= & &, fomeht fog P 7 fava
1l (a4
V., = 4 | 9
1,2 47580 (rlP rZP j (2.24)

SO g, I 3q 9§ g r, 7 @ F fFW T FE 1, WV, , F g, TN A D

T GV, a(r) = — (qlqs + % J (2.25)
dne, \ To3

o e s & ferfl W A R § 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 =mael & frem @ fufis et . e
220 & T & el Ay, feemegm o1 1 Gl yohia o SR (72
T ®9 H, w1 &1 9g-Eaad) feafast et Ut sifm
62 e, TR (2.26), fo=ma &1 f7a YR gatsa o

T 7, 39k 9 W R T s Refas s fa=arg &1
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A ST T AT 0 07 €Il 8, I8 59 a1d W (747 787 el o 59 =9
% %9 JHR I o1 T 81

SETETT 2.4 o4 2.15 H 9T TR R 16T oM o ot fomdll o7 ABCD
o IOl T Eited fRT T B (a) TH SHEE I Uk WY oH § A wE
A TG FIC (b) FIE STAN g, o o 5 E T AN Sl © 70 =R ST
T TSl W gg Wd B1 UH W o forg feman erfafie sl e qgar 272

+4q -4
AO OB

o d

DO OC
-4 fem2.15 +4

&

(a) i TR T &t sTae T sifaw =emen W fAsk war €, 3% R
TehR Tk W1 A T §, W 9R T ntar, g9 e &l A, B, C, 991 D
T W@ o Tk &7 oh foTU 3Tavdesh h1 1 URehe &l HH it gal
BN +qH A T A A B, qOLEE A —q, +q T —q I FHEA:
B, C T D W @ Sl €1 fhe ¢ spat i 1 afisher frefafea =
o fepan <1 Heha © :

(i) ST +q I AR A H o2 71 e 51t el of P ST T ©: 9% Y B
(i) MY —q sl B W @M | e 71 &E 5 +q 34 A W 21 98 (B W

@) x (AW AE +g o HRO 65 B W Feeremm fav)

=—q><( q )z_ q

4ne,d 4rne,d

(iii) 3TA +q ! C R TH § fHa1 71 &1 5@ +q I A R qA —¢ I B
T2l T (C W W) x (AT B W & & R0 C R fow@)
At
4ne,dv2  4me,d

__q 1
5 L)

(iv) ST —q & D W aH § fo6a 71 & 96 +¢ 36 A R, —q I B W
A +q I C W1 7@ (D W 3MEW) x (A, B C T & o HROT
D T fawe)

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

EA
C4ned J2
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64

TR =W (i), (i), (iii) T (iv) F 1A Dl e T, STERIH Fd DA

—¢ 1 1
T {“’“”’*(l‘ﬁj*(z‘ﬁj}

_q2
=4n€od(4_ﬁ)
I T4 kel AR shi e W R e ®, 39 a6 W R e e
fh 32 9 oaftd fean w21 uR9Tr o SHUR W@ eIl w1 Fa
feeraga et 21
(fomnefl o9t S=oTgaR STaen ! fhdt off 3171 1 § <o S5t /st !
URehferd e o1 A R Wehd € AR T€ @HT 3T hl TG HT Tehdl ©
foh & vl W oS WHE @l 21)
(b) wEfh =R ST A, B, C T D R 8, ST g, %l 65 EW @M | fovan
T i ®E g, x (A, B, C 21 DR € 3Tawi o $R E R feerdeq
faud) & SR 81 T 9 @ fog E R ferdwyy fava s 7, Fifw Aden
C W 799 o %R fawd B 9o D g1 FR& & St 21 37 f9g E 9 fonsht
f TEY F AW H HE FwE FE T =@

2.8 a1 a7 # Trufast st

2.8.1 UeheT STETT ohi TRafast Fstt

M 2.7 # fagd &7 o €a &1 foui Ico@ fRal Ta—siewr qor 3!
frorfaai—den 37 sman o fea 1 feafas st fuifa #1139 9w A =4
oY Hefud W o= we yod € fordt Ry e e o feeh smaw g feafas
ST o Bt B2 orkd |, T€ Wy R fag o S g ferew@ fawa w1 uwon
HI AR o T o (IFET AT 2.1 91 2.2) | W T WA 79 R 3O 9% T
FH ok fau 1@ ® 2 fog w0 9 97 e 2.7 § 1 W ==t @ fa= 7

Tl Y@ R I8 B T o7 g9 Tel W fondl arer &y | e (Sien Saw)
1 frorfas St o famg & ==f X ® 21 399 o1 &7 E $9 K U s g}
Ieq et femen sman feeRt fearfast ot @61 &0 uRehed & =ed #1 foea &
E SH €id g1 Scq— o S @ S fXw 7 sy (smaw) ) gfte § @ gl
21 9 ©id TG 8 Gehdl 8 Tq WA A Fid ST ¥ AR e 2, S 6w
off 7rel ffde 2 @ % @ fae@ &% E s1wen o Sl o SR fererq faswe v
B0 I8 UHd © foh A g ST & SO S 91l Hidl i Tiefek ®9 9 genfad
Tl w1 A g Tt B 2, a9 A ¢ el $w e oal o que o
9l Bl R 3@ @1 S Hehdl €1 A IR € df off 8ok o Sl W g9 i
37 affeufaa o SUan 1 ST gehdt 7, f5H 9gd R oFd W e stafus woa @i
TN w19 o &5 § g IR &5 E S il 21 R e difee, ear wf= fereht
M & H, T T 3T g (Feaw=a svest o forddt fepmr) st fearfast <eft faifa e
T ;B o fagd &% S I ol | 1 Rfas oo § iE ot el 2

@ fagd & E d1 qegedl 9l favd v &1 7F U fag 9 g fog W™ S
o uftafda & Gehar 21 aRmen o AR, el 55 PR fava v whis oFew &
3T 4 39 fog P o1 § forT 7T #18 oF aWeR 2 © (FW TR € oFd W fava
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fremaga favwa
L IIRCIEG]]

I Y A @A) | 374: R e g i od 9 9l &3 o fordt fog P as% @

o fepan T ®E g VB €1 T8 S 36 g | fefas S o w9 9 wed 8 S @l

I fag p ot forelt gt foig & @ i feafa ofw r 8, O eq =7 fo@ gand € T
fordt @RI & | STew g &l r W feafas o=t

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

T YR, A% A% g = e = 1.6x107'° C &1 HE goiseH fondt faswamrav =1
diee g1 o feran Sl €, 98 Solt gAV = 1.6 x 107'°J 1S s Ss1l o 39
TSI i 1 Sl dlce, 1fd 1 eV=1.6 X 107'°J & ®q ¥ TRt Hid &1 eV ™
aenfid w1 walfes W anfvee, AT den wur difaet § fFe S g,
(1keV=10%V=1.6x10"°J, 1 MeV = 10%V = 1.6 x 10 3J, 1 GeV = 10%V
=1.6 x 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 &% o =Y mavn o Ferra @t feafaw st
W%ﬂ%t@ﬁ% : fordlt a1 & o wme: r HﬂTrQWﬁaﬁﬁmﬁﬁqlﬁﬂT q,
w1 fearfast oot o erdt 22 39 fa=m| 1 fmio e o fovy e % 1 afteer
FH & AU 3T 78 Fed FE fF TeS T SO g, F ST ¥ r, T AW <
TR (2.27) % STTER, 36 w0 | fovan 70 %1 g, Vir,) ¥ 379 g9 SO g,
r, T @M ¥ fFT §F a1e w1 R fTER #3215 90 | 9d 9@ &9 E 5
foes € @ FEl Fa1, 9 g, F FRO & F fows F FE FE @ S| oo

q, I ST &3 o fovg o T+

=q,Vi(r,)

q, ™ q, o SR & o foeg feran T &

__ 99
4Te

T r,, STERN q, T q, % o= HT U S| TR FAT THIF (2.27) T (2.22) FH
AT fefen 21 &t o fee sTeamia fasid g &6 g, W &5 (E T g, 3 ®R
&) & faeg fru U wmf #1 Sed 21 o:

qQGF)l rQWﬂﬁﬁWWW

= q,Vi(r,)+ 1% 2.28)
4rer,
39 TN,
frorm =1 frufas =it
= fo=mg o fAmior o 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, f59 @ 1 9 & oTRifaa =2 ®, ) feeroRm feafast
T el T hifeTg

(b) AT STERT i TH-TE § 3d g o I hid o foaQ fohad el i
STEYIHT BT 2
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% et

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

'

_ 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 3TATN T UREIRE 3T Sell STIRATId Tt &1 Tl € 81 W 3 STaul
o1 el T & o WY = e i ol off 21 37d: B9 98 U © TR

7uC LA —2uC

0.09m  * 0.09m

o

qV(r)+qV()=A

10 e w2 feeragd oot &1 7 ®
N
aV(n)+qV(n)+ Do _ g THC 4 2KC o7,
4ATE T, 0.09m 0.09m
-=70-20-0.7 = 49.3J

2.8.3 =@ & ¥ fgya @t fearfast sei

o 2.16 H <9 F{ER fHdfl THauH fogd &5 E 4 W@ f@wi g, = +q 7
q, = —q % fgya W fa=m =wifs

Srrfer g fuset s1eama o <@, whadH faga e o fiya
forelt e 9@ w1 3TI¥E &I Hdl; WG Th aa1 A0 1 ST
" Fd B S T UK @

T=pxE (2.30)
T TOH UM I TgfA 3 HT (I T p A1 E TH-TR 6
AT e Fiaawiak Te €) | | SIg 1S arel st Ao
T, ¥ WER TN S € fF 9% w6 9@ ol S-S

A\ 4

\4

., SSMH FRW € SIR S8 U % a9 far B FHI0T w@Rer 36
R e Qe F = A F0T 6, § F0 0, W YW F T 2
S @ A ad et g e T
forT 2.16 TRl forapd fove 1 THEA W =/ ta(®)d6 = [ pEsino o

T & H fearfas s
= pE(cos @, —cos§) (2.31)
7% & frehm § feafaw o1l o &9 ¥ Gfed & ST 81 99 79 feafas st U(o)
1 fgyd o el gt 0 @ Talg L Tohd &1 3 feorfast Stiedi &1 «ifq ==l ed
39 HIU % =TI H A ¢ e R fawe ferfas et U= 9 S wieefas
= o SFTHR @, =7/ 2 Teran S =fen) (gHeht Teeien ol == oh #Ad # e
1) 79 &0 7% fom whd €,

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

Sehfeush ®U U 3 SHoleh i GHIHIU (2.29) ¥ 9 THA S Hehell ©1 BH THIHIT
(2.29) =T T3 &1 RN +g Tl —q o M Fenr o foe & 81 e feerfas =it
& Sk | 3U YHR e AT S TRl © ¢
, q°
U (9)—q[V(l'l)—V(l'z)l—47580 9a (2.33)

TET r, A r, q SO +q 72 —q o feorfa wfeen &1 <@ €1 e@r, 9o r,
o= f9eicRk Tehish e1eI91 ol &5 o foeg r, Wr, T o H foRT 7T 1 o SRR
21 9 o GHIL TorEeT 2a cos Q= 39 ¥R [V(r)-V (r,)] = -E X 2a cos , 39
TR, BY W B 21 i U Fradie frefast et o fau a2, & g
(2.34) ¥ T U I DI hd &1 79 Tg G (2.32) T I T

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 € St Ferelt fRu e fgem & forw
e T T 21 ferfes s & o fadien mecget € €, o TR (2.34)
Y &q fgdia I i DS Tehd 21 36 YR U I8 THIH0T (2.32) o ®9 § 31 Sl 2

379 B I8 WS Wehd ¢ foh T 6 =m/2 T TR o1l 39 YHW H +q T —q A
9Mel &5 E & faeg o § fhy ST aret sl qam qen foadia @ st fofaa 8t s
g @fdqVir) -Vir)l=0

SERI0T 2.6 TF TSI o 319 H 102 cm 1 R oA fgya ol R
106V m™! 9Rwm & us vfaqenelt feeraga & & @mek 9 g &
A (F=1 q19 @) 1 yfferd feman T2 21 3= & 1 K960 w0 ¥ S5
& ot B & St T feen o fgyat @i dfeResg S § g SO Selt
ke HifTl Giaen o fIu T3 1 a0 1000% T <1 Gehel 2l

T TRl Y% 9] T fgyd emeui= 102°C m

<ok et el o T Hiel H e x 1022 0] B &, 37: TR ST 1 A
f5ga oo, p=6%x10°%x 102 Cm =6 x10°Cm

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

sifem fearfas St (ST 0= 60°), U, = -6 x 10°x 10° cos 60° = -3 J
feafast Sl § AR =-3J-(-6J) =3J

3T, TRl o1t k1 B Bt 21 ured g fyat i ufadeg & § o o w
T IE el Yo BT =R

9°C lnr2i1be



% iRt

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 GRS & U1 o Y H A S Hehdl 1 Hlelh § G o 8 €1 S
ek o & 1 Tt ®, ot STaT ek U ot okl 3TV T 3 3TH =T |
e feorf # o 3o @ 39 TR faafa F o § e %
R WM W fagd & 3= e {1 frdt = & e ferdgd el I glar 21

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

4% E U5 o Afeieed el © dl STkl IS oh SR IS YR UIH BT e U

o TRl Sl IS W R oot o1 e Sl R T il o, wifhe feafa o

E 1 &5 S99 @ ¥edh T&l 31 AIfeW| 39 R, fFdl STERM 9d & J8 T

freRatga &7 g2 & &Y fag W g2 & Afictaad gir =iz (fondt = o fau fsg

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

3. Wifaer frafa o fordt =metes o o19a o i arfafiad smavr ==&t
F:ET)

ol ST =TT o Ui oY ST Ae] Y3 3Ta9d | e qel 0T
A9 GUE W1 A B € e foRdt =retsh i eTafva fran s @, @ wifqe feorfa
o erfafia e shaet SHoh g3 W faemE &ar 81 78 ey e 9 T @) fhd
e o HiaX frelt aRfess sTEae sfage v W =R VY| sTEds 1a9d v &l
UReg o6 fRdt 9% g8 S W erdRd &9 ¥ g €1 39 N, S¥ oA
AN el FAd I €1 3T MSH o o AR S URdg HIE 42 3169 e B
WY Y S AT TS BT =, IA SIS 41 Hehd €, A ST v i eI
(it TS5 qah BiT) FE1 ST Gehdl €1 HeRT AU I8 g3N foF =ror & WX B
A2 v 7T & aur Az HIg Afikad SEv € @ 39 Y8 W FEE 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 fordlt =tet & i E = 0 qe gHeh
I3 R g T (@ A 8l oIl 37 8ok HiaX 7a g8 W fhdt B aiteqo
AT 1 A HIH § I 1 AL BN AT, FMeieh o HiR AE SHR T8 W
3 fogetl & o #1E fawaraw =2t eran =@ wifeq aftomm 21 9k =ees srafva @
Al =Ttk o g8 o Afcadd fagd &5 gl €; sUh T ifyE © T et ok
T3 o fopelt fog o1 fova =erer & @@ ae & fog o fawa @ f9=1 g
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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 A T a9l n IS o SAfciaed Sl e § kit |igw B

39 qRUMH &l A= & o Ay, His fefan (Th Bl SeH R GrEe o)
fo 2,17 ¥ <9l @R, 3 o frdlt fag p o ufa: TsEE g & w9 ° g
39 fefaen 1 F& 9 =1e o I3 o 9L 9d1 F© AN A oh g3 oh i
2| ST IR TS 1 &HA 8S T DI AU THh! HAE TG |

TS & Wd AR Ferdgd & ¥ §; I8 & R O fogd &9 = &
srfirciaed 21 o7d: fefomn @ o ool el v shaet fefomn &t aed (33)
I T W 31 B TE + E5S (6 > 0k ToU eI, 6 < 0 o feIu omed) &
TR ¥, dfh =erw & B &F 5S W fagd &5 E
1 Fo7a AT ST Gehdl € 991 E 37 §S THIQ 127 Fiaemial
g1 fefo g wfeg, smaw o6s B =T fag &
SRR

pss = 9498 djs

]

E= |t (2.36)

80
39 qeF &l affad w3 gu fo fagm &9 = &
sAficiaed €, &9 GHIH0T (2.35) oF ¥4 H HfEer Heel U 2|
A T, FHIHIT (2.35) STERT FE ook I (9@l oh g
T Bl o> 0% fau, foae@ &= g & sfedd sifiydaed ¢;
M o< 0% o, fagd &9 g8 & fqde sificiaad 2|

2.9.1 Frors ufrreror @\2'17 IAOthl CICINGRC GC T T R foga
<\ . . &3 o foru gHteRoT (2.35) A= & & fag,
frdl T8 = o fawa ¥ foem ®ifse e & et T T MR g (7 fefm) |

(1) B a1 3G HIe o IR HIE 3TE¥ A &1l T fafdme

qRoTY 9% 3@ i e fh =9 HieX & FiE o hfd Td STER Fi A @, ad
WR 39 weieh W fehad off qREm 1 ey @ iR fhat off e o W &
H S8 & 7 @ TR, R % i ford @ v e 21 g6 uRom & ush
T YT h1 B0 e ff fag w9k 7 : R el wie & i faem e
I 1 §1 191 o foIw aRoms i oqeafa W gHA ISl i Tieltd qHiErd 1 S
foren e (sream 1 @) | WY fRd Ao F1 (AN ga) ik o fagm &
&1 factiaq, S & vet o feran < g1 B, U ercafie wrus IRom 21 3Ed
Feferd Tk 9o T ot ® R Afg e el ot @, steen T wmn faea
&3 g IIEA =k W A URa & 7 fru T B, 9usd Smav shael @ers
W HR Hied 39k a@ I8 R fTEHH war 2l 69
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o 2.18 7 fu M uftommi &1 =gcafa +i ==l 70 oig
® ¥, W o 3T Heyul Sefgrl w1 A 21 ARl =R
fepamn oft arrerer qen shen oft feorega e o= =1 41 ®1, 39
ot H i ff il o faEE & % uwe @ wew
ufferd Tedt €; #ieX @ Aok fogd &5 wea & I B
21 T8 feerdga ufRer wEd € T UME & SUEm
GelgTeiiet SYROT <kl sl forefd gl | =i o fohan St

5<0 \ 21 o 2.19 % ot =TT % Heweyol Feerae Toremt
® R fem T 2

fer 2.18 fwdt ot =6t *1 HIX (TRT) F
fiR e &7y g1 T Aok H gu
3TN hiX Afed W =16 o hael a6l I W
2 faemH = ? (FIR & i) IS Ao @
@ M )|

V="V,

femr 2.19 Tt =Ters & o HEwqUl ferdrm e

ISTEIT 2.7

(a) g8 S § o1 AN o o 98 KOS o THS 1 SAhIHT F ol 7, F1?
I =Tt of e 1 oot =1 &7 @1 A 7= g /2 [2A © 5 e faga =
T 211

(b) TTEROT TR fergadielt €1 TRg S1gAM o foasi W o qfeq geich =eish e S
g1 TE F eI 2?2

(c) S & Seereiiel ugtel of Sd € Skl oi1q shi Ieal (i) o o faea
W =

(d) = fafean u s=a i o Got (3Rfer) fosiell & dR @ &t 7, @Ik SHahi
e el Bl G W TSl U Al SH! AR % =l & SR IH Wiewifeeh (k)
YfeFh1 TTT €, HT?

&

(a) THHT HRU 98 € Toh e wdor gRT STEG Biel 1 e e gRI I o
370] yferd 81 S €, IROIHEeeY Tk 32 SRt ol U gl 81 AfE sl o 7t
2 aroen au &1 & © d 9 SR ol o oftg w5 W g S © qen e
ST Sl BTl 37: 9% HFTS o SIS THS! il SHGT TET Bl
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(b) fSE@ =for R S eMEw w1 9fH H weH © okl i ferdgd smEw
Tcafereh A H 2R o g8 W G gl e (Tareh) e e @ e

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

(d) Torgd “W oheet e € Yeited Bl @ St faweia g 2l

2.10 T qT auT

TWEgd et gl B €1 WIelhl i qorl B gH i STE Sieeh el (1

U BTl STEN (2.9) T AR KT, 1 il © ora fepedt
etk 1 fRdt @Rl faga & ® T S 82 =i § g
YT S8k Tid ieh 3194 1 36 YehR THIANS T oid 8
fo Ufta stee o Hror faga & T & 1 forie e 21
I 3T GHF d% BT Tedl © o a%k ok feer fefa o <Af
& TH-GR H AT B W T qA AaE ok R e
TeoReEm & 31 et 81 forelt wwegd W STe 98 g
Tfa Gwa € Bt fE off @ g wmar @ fF oS e
WA oF I8 W H @Y Ud HL 3 € S Teh TH &
S I T S ST & 1 faiy shia €1 W e 9
1, 39 YRR &1 URA foR@ &= 9@ & &l gJered 9 H
fRfera & a1l T8 Sheet &9 H T @ 2| 39 YA I
o WeEd 1 gpfa R R w21 59 g i gmHeE
o foru & foredt o uerel o enfvesh TR W eraen feaawor
o I H AR M|
fordt ured o 1] et Sreren Siyelt @ WA 2

form 2.20 et sy fogqa &= o fdt =mere den
TEYA o IR H W

forell 7egelt S70] W oY T FHOWRT & BR HH qyry 4oy
B B1 9 9] h1 hiS TR (31 oMafieh) fgea
ATl &l BiTl TS (O,) Tl BTggISi (H,) 317
H, Co,

et STuyeT o SRl € o wmfafq o R S
fgya smet 7l gian soen faudia 18 ¢et 319 9 g
& ST el e Homesl % ohg gUs-gus (39

feorfa o «ff S 1g oy & &1 ) B €1 U erge o Q
oIt fgya STt BT §1 HCL S STt 370] sterat l
STt (H,0) T hiE 3T0] Yt STUaHi o 3@ 2 et 319 / @é p
foreht amer foma &= H S1yal o1 oh HATEE e ?
HCI1 H,O

ey fawda femmst o foeenfya & S ®1 ¥®

fomemT q@ woha1 @ W 310 o STeRrl STAv W AT forT 2.21 Yt qen SAYET T & F© IR

T YT d (3T0] H 3Tdfeh & o HRT) g
Tgferd & Sar 1 oFd: Siyet o1 U uRa fgya

arrepof ekl Y e 21 3@ frarfa o quoEa i oTer &5 g1 e el S 21 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 ot foerfad 62 o ©, g

@ srgell o) TEHT SR 9= g 21 ferdlt amr &

E#0 sTufearfa o, fafv= sl fgga adte faais
& HRU Ao sfufa=afaa en 8 31d:
%% et Tgea el ¥ ein €1 S hiE o e
B Iy feran Sar € @ eafeera fgya st
iy 89 % T g 2 T ¥ wE T

= T | v i o 4, 4w A
¥ s e foya empl W S R, e,

(b) el 3197

TIEEA Yford B ST @1 e i 1 g TWER
fareht Rl w1 Aufers o W AR

fora 2.22 ot =T fogd &9 & +1E oy 9 I%R T T 2, 9 T IR T : o ° fgya feafas
fya el fawfad & 81 (a) 21yt 319, (b) et &1v)) Wﬁﬁgaaﬁﬁaﬁ?wa@gwaﬂ

72

TG T ®, q91 ddE S S W@ i
faTTE o1 YT el €1 5en Safafier Stege STupeAl i wita wrel «ft R fgya sl
TG B Hehdl 7, T AUH €I H W@ 9 et st ok fow stfre meeye
g 2l

TH YRR <Al & WO |, TR el el SIe STeel, Wiegd fhH «rer & i
Sufefa & ws e faya smpl fawfad &= o 21 fdt gered 1 9fa wehisk emaaa
feya el STt yaor wecr € qen 38 P g1 ffds fopan sian 21 Wasw gacfien
el o fen

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

THRT (i, i) TR F MUk 01§ Haferd kA WS, WY &9 I8 39 W
==t & w4

o9 W e ¢ HE ffed wWeEd o i R g e ew w6
TR HE HIA 22 WAd H1 e G 79 fRdl 10 SMFdHR e Tk
W fgeR W § S S T6 THEHE 9@ &9 E, W W@ €, S e o q
ot oh HHIGY 21 & o RO WEEd H THHAM Yau 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 IAUE: gea o
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GRIRSIIEG]]

arfoaer fgea gid &1 wWoga & iR et ot wom W et —E
AR A R FIE 9 EW TE T (I @A e fgya —HED
AUl BT 7)1 THRT RO AT T TR TH fgya ok eAEwr o - "
§ e fgyd & HOE & fibe @R ¥ g, WEEE % 79 - DD D=
R faga &7 o Afvddad T €9 § TH A EY UG Bl —HED
g1 S fm fo 2.23 @ swfean mn ®, <@ U W fgyet & St 3
¥ faR qen A 7 W fgyel & womersk f orRifed ® . SICEDICECICE
STd €1 STHdferd Savl o & @ %R URd emEv e €l —HE=

Iq: yfad wWEgE 1 ey gl o qed e €, faes = S
I ISR S W, o) q9 -0, 21 T § TR 3 gem EIGEIGISD
AT g e foRd & 9 & o faty wd ¥l 3 YR CHEDEC
Wogd | el &3, I@ THIOl i qor W fEH wiE ey = S
T %, FW A W R T e N A9 99 9w § R, 7o SEIRIGDISED,

AN FAE £ o) WEEd IR e & HRO T A IR — > p

el ¥ IO el el 2. 98 TEATT i T
‘ Tsdig AEY S S THM g |, Wy

2.11 Gerfa qom arfar ol ST ST S %

1S G fagaieh gR1 gereh <1 =erehl &1 T Fenrd il & (Fost 2.24) | =ersh
W SO @, T Q, T Ik a9 HHL: V, TN V, & UA:, TR H, I ATl
W AEY Q T —Q T & T ST fawdieR V=V, - V, Bl ¢1 §H kel TH YRR
& foorg & Hurfa W foar 3 (T Wt = &1 ot G st «Jifd w&m
feran < Wk 2, A GER T Fq W M) I wrerh! i fRET St o & <fiEe
Y HAIfS Floh TR HA ST Fhal 81 Q 1 G &1 6 Fed ¢, F,
I H IE GRS o Toh A W STORT Bl §—HeIG 1 Fe SO Y Bl

i o o o & H fagd & STEw Q% STHAM gl #1 etefd, af
YR W ST S & o S @ & fog W foegd & ] 8 Smam (IR
g o T den stearu fagid gr Sfafifed for@ &= den stew & =
IHANIE 1 ST 21) o, favaiar v et o wliero sreer 1 & &
foeg o 29 1 9% o 9H A 9fd Ui o969 g fFT MU FE % T
Bl 8| THh Horka®d, Vol Q o SITRENTRT €, 9 S Q/ VU i © —

Q

C= v (2.38)

T2l U i @ 5 gl i enfar hed €1 s
o Teat auiq fohar <1 g1 € et ¢ e @ e
favaiar v feft &1 3t enfiar ¢ haa J el
e o St fa=m (SR, oThfd, garsd) W AR
HIA T[S R W AR @A, Tg AT TRl B gUw
FT At /Ay e fagadielt (o) H wEfd ® R
FA &1 I BT SI T 1 WRE = 1 Feid WA Ao far 2.24 famaid @ o | S w1 wE e
dY 1F = 1 C V' 81 Froa wifir & denfr &1 wdies T w1 fmfor e 2

| b, SrifeR afterd e o wfe @ ww e R Ie
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% iRt

T
AT A o

I

TR (2.38) 7 S ® fob w2 ¢ ok forq @i @ e © af vy e €1 ge
e 77 ® o we1 Wenfr oy fawe VR emensd e @ o 98 URAm %l uies
FX Hehdl 8| SHHT ARG STANT 21 $=d fawaiq o =erh o =R 31 qeact
forga & ot Sufterfa efafifed 21 *ig yorer fogd & =IRT 3R 1 o1 i AFHHa
FToh S AT 1 I F Gehell © i1 Foretrdiar ey afgerret W wEeet 52
TR ISR FX v &1 T R W, Genfa w1 e S ufgmeti & o= o
ey k1 fagaieh amar & 3@ o SR &fid B Hehal 2

o Aferehan T & o g wragd Areed fomn o5 (ST fagaiel 1orerd)
o HeT Y Hehdl €, 3@ HIEAH 1 GHEd GrHed el g1 9 o foTy T8 e
3 x 10° Vm™' 81 < =elehl o a9 1 cm ITE o Y o To10 78 &5 =1eieh oh o=
3 x 10*V fa9aiar o qegedt g 81 or: fordl Henf o forq famm femelt amor o6
ST AN | STERT ! Fidd i oh o IFeh! SRl i Sa1 3ifieh 3=a oTaed
B =fen foh 37k = favweiaR tean foea & 39t vsH dim 9 o1 7 711 38
=1 vresl o 39 YR oft e hd ® R fedt Ry o i 6 faen fed el
&R0T ok AT 1 TWed T H1 Teh W1 il 81 aeR |, 1 g, «1fidr 1 91gd e
R 2, IR o AT T A5, 39 A (319id i) o STUade 8 1 uF =
10°F, 1 nF = 10°F, 1 pF = 1072F 31| 3TN ! "fed & o Afafea o
Aferepier gearerd! o aiuel (ac 9Ruel) o yq@ 3fe@El oF €9 H SN B 2
™ 7 H ac URuell | Gl o Hecrqul yehrEt &1 o e w2

2.12 GHiaT Ufgehl G
forel i afzent Gt & <1 ot Huae Toh-g8 o FHIG =Telh iEshTd e 2,
St s gerehe 4 elal ® (T 2.25) | &9 duem < ufgeriet & ste qeam o
w0 | frafd & o 1 SFTet S | ufgehietl & o9 Wegd "eTd o 99E 6
Fui feman 1 {1 9 AT g izt ST S A 91 Sk e g d
Tl afgeretl W @ @ aen —Q 21 Hfe dfgwiet @t Waw famet &) o o d
TEd B € (d << A), TH THEAM &R I&IT T o H1 SFHd THAA =
farga &% oF RO 1 STEN T Hehd © (MY STAM

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

1

T ST HH W fagd em-

JRNEN e

M & 1 (UfEhT 1 oF W T &)

Tera 2.25 TH@R gz Foiia|

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

Tigahtatl 1 qen2 o wfiadl &= H, |1 e dfeenisti o
0T fogd & g o € IR eH Ww el 8-
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REIIRSIIES|

o o o Q

E= 2¢, +2€0 _8_0_ EA (2.41)

faga & #1 e e 9z @ womfe afze s i 2l

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

fawarax, faga &= qen ufzeet & 9 %1 g0 & TUHwS & e el g1 st
_pg.l9d
V—Ed—go " (2.42)

Td AR dfgeht HemiE ¢ it o

EA
C=%=ZOT (2.43)

St for, aTiergER, e &1 sathta W s wear @1 g T, S A = 1m?,
d=1mm€h‘fﬂ"1

Co 8.85x102C?N'm™ x 1m?
10°m
[MY T ST THdE B 1F=1CV'=1C (NC'm)'=1C>N"'m"']I
THY Yhe Bl © T S Uge vl fba S g @ o 1 F ovaer | uifid w5
Teh g4 91 Ushish 21 1 F 1 ‘foaunerar’ =1 <@ o1 T &1 iR «ff @ fF 39 a2
Fa &R & 1F afta & oo ufger genfar &1 ufgwet w1 esea,
g 37k = U 1 cm 2, fra &A1 =ifew) o <

=8.85x10°F (2.44)

a-cd_ IF x10m
& 8.85x107C°N'm™

rerfa ufgept sl oo o WEE @A 30 km BHT =BT

2.13 «TRar u¥ WATeEd W AT

fordt o & W QUeRdl oF AUER % 9N W WM oh UYEN YU 76 BN
e R b PSR Wi SR AR A R B e et o
fore YHR ®UARA B 21 TeS 1 @ wiq Wl ff TR U =« aer uiEe,
9 U T TR A €, TH-S ¥ d 0 SN gus &) ufgemen wosew
+Q ®, S foh 369 S + o (Sl 6= Q/A) o q&I&dl 1 e <Ml qigahre
& o= frefa €, @@

o
E,=—
&

qen T v, 2,

=10m? (2.45)
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% iRt

76

V,=E,d

TG gRO § IR C, ¥,

Cozgzgoé

vV, °d

THoh I BH 39 Y0 R faem i € fed SHi ufgentenl & o % wuw
&5l b1 forelt Tragd gr o o T B 1 e g weEd Yo ¢fad € S §, qen
ST o SO TR ol S SeRT €, € WIS | ey wed (WeEd o gl W e
% sfieaen) & Tged € f5eh T2 e wE o 9o —o €1 W fefa #
weagd | foR@ & 3T Yhr & aggedl g @ e afgset ) 92 sy 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)

&

Xfiger e % fou, 29 o1 FW € 6 o, E, 3790 o % SIIHEEI €l 38 YR
(c-0), oo SFTHAMIG € qe &n foe Hend § for—

o

O-_O-PZE (2.49)
Tel K TRegd 1 U fon aifyee 1 @< @ fF K> 1, @@

_od  Qd

" &K  AgK (2.50)
ufgemati & o= wEgd gF W, € C

_Q_SOKA
c=T="" (2.51)
TFEE ¢, K Sl HEAH 1 Wagdih Hed & 9201 30 ¢ o gu ffde foan s 2
e=¢,K (2.52)

fafa o T K= 1,72 e=¢,; ¢, 1 Faid 1 wrdigares shed €1 foméa etqa
Kzg_0 (2.53)

1 g1l A WEgdF Fed ¢ SH foh wed feoqolt w1 S gt €, gl (2.49)
9,98 W g foF K> 1 31id K o1 99 19 31fues g1 gl (2.46) 991 (2.51) 9

=~ (2.54)

H A TH HRE (> 1) ¢ former g o frd
FfA H S % A A wEd e i s fen S Y, @ s
aifte & 7@ ® frafa & 4@ 9@ 9fg @ St @1 gafy gw awid afzer gafs o
TR o AT TR (2.54) W TEH ©, 91T I8 o YRR o WMGH 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 dfequl afudead &1 THis Gfeer B TR K o gt s 7, a8 gt
STHfE o WEgd W An] gl 21 fas 2.23 | Eeh % fog P e U8 W neh efa €
TN ¢ TR W a % ORI T 3@ TR e I3 W YR A69 oHe SHE d1 ¢ IR W
Ig HUMHS 8, ST T &9 Teet &1 0TS 9= § AW o gok ¢ | faga & & fau afge
&9 H gt faes
o—-P.n

&

Yl (¢, E+P)en=0
T ¢ E + P 1 dga (w77 shed & 91 38 D 5N fifde #=d &) D & wfkwr Tl 31 39 yhR

D=¢,E+P,D.n =0,

D & Fidfshdr 98 € for fafd & E goa 3109 59 ¢ § Gaiftd @1 S IS WRegd HreAw fomme et
2, dl aeqEdl ikt D g TeU T oft Wit €1 el Terga wem o T e e e 6§ D
1 T§ T €, E ¥ T If% P 720 E F fTond §9E ¥, 9t A 9w P, E 991 D UH-SW F
Al B

D T E o TRAT &1 9

E.n=

D_ o5 =¢K
E o-o0;,
TH TR,
D=¢ KE
a4, P=D -¢E = ¢, (K-1)E

I8 THIRTOT (2.37) H wRefod Sy yafd o foe 3@ €

X, =, (K-1) ‘

IATEIOT 2.8 K WEgdl® o ugied o Rl 2ok 1 el qHiat dfgeh
et shi Ticehtell oF &isthel o THH 8 W 2ok i AR (3/4)d €, &l
d dfgemeti & ot gersRa 21 ufgeie & S ek i W@ W G
o ® 1 9Red g Smem?

T UM offeu 59 ufgerietl & o9 S Wagd 6 7 @ ufgwet & di=
for &9 E, = v,/d ® 9o faweiaX v, 21 3 o/ g waega wared @
STl ® A WA ® fogd 89 E=E,/ K @M 99 favar® gm

8°C Inr3ibe
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E, 3

V= E( d)+ —(—d)

—Ed( )_ K+3
4 4K 4K

ﬁnsrmmwvm%wgmwﬁw%w%w@aﬂaﬁmmgo
HUREfid @dl ¢ 38 YR Hl & oifiar o gfg e st @

Qo_ 4K Qo_ 4K c

V K+3V, K+3°

2.14 QYTET k1 G

T & HfG fSeht enfiard ¢, C,,..., C, ¥, %5 WASH g1 Th Jore & C
FRFT ST 4 ] B S R e A S 4 e 4 G e
fasft et B1 Q) Herfad et SS9 YR

2.14.1 TGN AT YUTRA AN

fot 2.26 ¥ 1 "arfr ¢, qen ¢, Sviiswn ® WA <ie T g
C, 1 9 @ C, F T Tz Seh % 9 e B TR ¥ 9o ST W F
Qaen Qaﬁﬂélwada%%ﬁﬁc %1 <2 qfgehl W —Q T C, Tl 18 Ufgehl
TSR +Q 21 A T A 2, ?ﬁﬂmﬁaﬁﬁﬂﬁﬁgwaﬁ
9 -9 0 - T e e I T8l B $Heh GRUTHEET C, A9l C,
wﬁﬂwﬁaﬁwﬁaﬁﬁﬁaﬁmmamcl@ C,
T ST 39 99I T Yallfed BIal W@, 59 d% foh J&i®
I ¢, 91 €, W 2 A6 I Fél &1 Sl defl ¢, T
C, ! WA T o1el =1eteh | foR[d & I el sl
3Td: UlRA HASH | Y T &t < afgeist W
AET (+Q) THH BT B TaANH % ol W faveaa v
Il ¢, qen ¢, ok Tl oX shaen: faveardl v, def v,

IR B B

33TEY0T 2.8

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

||||‘|||I<§:J

| |
+ + + +

+ + + +

(o G

vev av,= 2+ 2

2.55
forT 2.26 T GUfE 1 AviiRa HISH| 12 G G ( )

Vv 1 1
T 576 e, (2.56)

TH 39 GAISH i Teh UG GHE G 99 Tehd &
forg W smew @ don foweh faw o o9 faweni@® van
qa GarsH i 179476/? &R

- c=9 (2.57)

%
HHERTT (2.57) 1 THRT (2.56) T T HH |
e fefafaa day g g 8-
C, C, C, C, 1 1 1
fort 2.27 n WG 1 SofiH HoSHI c ¢ e, (2.58)
e ¢ foF 39 ocaf i ed fhad oft Henfe ot 52 56t R gaifs ek
78 n GG & foy SHfieo (2.55) &1 SHHT F THhd -
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%

V=V1+V2+...+Vn=g+£+...+£ (2.59)
c, G, C,
S =0t 1 g |t el o6 geheer § 3uAnT foman o, 3=t
=N T SYANT N WG o6 FAlsH oh fa ek, 89 n 9l
o HUThH A oh foTT grel el 1 A9 I3 < S Fehd
g
1 1 1 1 1

et — .+ —
c c ¢ ¢ C (2.60)

n

2.14.2 GG hT UTYeshy WIS
ot 2.28(a) ¥ < G UIvdsd ® Gaife 90T 7 1 36 Fohvol
o g Hefeh W wHE faveia Suge fvan T €1 W et
1 %1 dfgemati T STEe (+ Q, ) 1 AR Gerfis 2 &1 ufgerieti W
S (+ ©,) o THH BT ST T T

Q,=CV,Q,=C,V (2.61)
% 39 HASH o qod fohdl i @ stmew
9=0,+0, (2.62)
don faseiaR v @ -

Q=CV=C,V+C,V (2.63)
ql THIEHT (2.63) W JAET G C

C=C, +C, (2.64)

n GG o UREshH HASH o faw gl e ¢ o fae
U T, T YR W TR S wshan & [ 2.28(b)] :

9=09,*Q*...+ 09, (2.65)
#Ad, 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,
t+— V—
@ Q. -9
+ -
+ -
+ -
+ -
+ -
+
+
+ -
C,
«— Y —>

3ITTEYOT 2.9 o 2.29 H TWIT $FEAR 10 pF & =R FenfGi o fwgt Jeaeh
%1 500 V o & § HAIfSd o2 721 B1 () Feeeh 1 qed ¢, 99 (b)
Y HHRE W STEWT F1d &ifew) (e: Tt Temia | srar Suht 3=
fawa &) afgehl W A & SR Bidl € a1 9 31eeT = fawe w1 ufgen

W Y % IR § qHH, 1 fosdd g €)1

+Q -Q
B :} } c
c,

_Q I 77+Q
+Q 7 O L
@,
it
+9 -9
500 V .

e 2.29
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% iRt

3aTgul 2.9

9 -9-59’
+ —_
+ —_
Lo
L&
+ —_
+ —_
+ -
+ —_
1 2
(a)
o 2.30 (a)

T S (b)

80

2.

&'A
(a) W T Jeeeh § FF Wl ¢, ¢, 7@ ¢, St | waifsa €1 5 A
Gl T el ol /39 YR Fed h1 S ¢
1 1 1 1
_ o
= 10 uF, C’=(10/3) uF
Feadh ® C, 1 C' % WIEHA W WA oA T ¥ A, WO ek e

o © @,
C,=C,=C,

c=c+c,= (%+10)uF=133/.1F

(b) o= @ T 2 f& C, C, 7 C, TT W 3TE THA 8, 7 ST 78
mg%lmﬁﬁmcmmg%lmi&ﬁm%fﬁﬁéﬁaﬁ
fasai® g/cC,, Bcéaﬁqﬁqtg/c qem CD % fa WQ/C, T, o

Q Q Q
c'cc
q Q7/C, = 500 V

T o e T At it % T T A % fau

Q= 5OOVX%,UF =1.7x107°C T
Q'=500V x104F=5.0x10° C

=500V

15 wearfsr o "o st

S o B S 99l § st TR, SuIE ) R 1 U U e B
58 W AEw @ 991 —Q T © qen fS o g gl 21 39 fa=a | wiaa s
TG H o fAU SIRY | T A9 aretehi 1 d9en 2 W foer wifsw) 19 =res 2

q 9t 1 T ST i S-S THS H TMIART HI i
fordt gfshan &t Fou swifere, aifer 37d o =Tt 1 W Q 3TesT

Q+ _Q 3T ST STTEST HET0 99 oF ST8R 3id | = 2 W —Q
b= | o Fa ® (F5 2.30)1

N, SO 12 ¥ 1 W TFART & | al & &3 g
g r=| € W% W A0 A AE 2 F g H dAew 1 s
= fava m e R fR T e w1 i % fag
| TS B9 BR-BR WOl § 9w 1 ey (i o fag
£ 7| % BI&) WAl ! TAARG w6 W foRe T s aitkfad

—

(b)

T 1 W Q" Q +8Q
Toh @ =)o # ovew faff@ w # feen
sl i el & o
for T F FE FT SEEHA I
qfgwtsti o o= fog@ & # @faa =t ok
®q § fHa S gwar 21

N

F 21 SH W fefa W fomR sty fSed =t 1 qen
2 W HHI: AEY Q' AA —Q' ¥ 3H feurfq A, =rereRi 1 qen
2 o " faueiR V= Q//C Bl €, @8l C T &1 it
21 16 T8 Hewl HIWY o oY AV §Q Wk 2% 1H
T fopan a1 81 39 =01 § fwen mn wE (W),
foreer qRoTTEEY =esd 1 W Ew Q' ¥ g Q' + 8Q
B Sl €, 39 YR e fehal Sl ® :

oW =V'0oQ = %JQ' (2.68)
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fremaga fava
R IIRIEG]]

<fer 5Q' ! B9 a1 918 B2 51 Tehd €, THIHIU (2.68) I BH TH FhR
ff fom w&d ©

1 ’ n2 _ ’2
W—%[(Q +6Q7) - Q"] (2.69)

THRIT (2.69) H 8Q' ®T fgdia ®ife o U7 31eMfd § Q2/2C &t 8Q' o ARSH
BIE BN o HROT 0T TR SULT HT S Fehell &1 3Td: FHIHIT (2.68) T (2.69)
Tdan 21 et TR T (W), 3E9 @ A W Q 9% S T 3Tfush =Ron
¥ T T o wE (W) T AN B E—

W = > SW
| FOn FT AW
1 7 N2 _ 79
= a%:gm N %[(Q +0Q) - Q"] (2.70)

_ %[{59'2 —0}+{(26QF - 8697} 1{(35Q) - (25Q )} +...

+{@” - (Q -89} (2.71)
= L[Q2 -0]= 9 (2.72)
2C 2C
& aftome e &, S (2.68) O THRH R U fRAT ST Hehdl o
Q ' 12 Q 2
WZIQSQv:lQ_ _9
e c 2! ac

TaH Mved i HIE o e © Fifch THEhe wgd W Bid T& 1 AN € B 2
ifam uftoms, gfiertor (2.72), 1 g9 f9=-T9=1 YR 9 =9 T T © ¢
1

2
1
zg_czacvz -5 ov (2.73)

<fer feoraga o1 Welt a1 ®, 78 w e o fofes oo & w9 § dfea
21 Sl 81 & SRl B T feafast ot w1 sifaw aitomm, s (2.73), fSE '
T Hufs w1 ey famme ffda fean o 2, 39 @ w fask 72 wan o9 #ig
Fefr Fraf B & @ S W o U B W 31 wetE w e &
e faga & o ‘wfea’ g8 feufas il o &9 o Hue g9 81 38 <@ @ g,
AT & gfte 9, fohdl aHia 91 (T 1 &ha A) Heie foeen! digantsti
% o gUEd d ¥, W faEr Hifem)

quifa | wfaa e

19> (Ao _ d

X — (2.74)
2 C 2 EA

T Y S o U % A fd 8 B Y wat -

(o2
E=— (2.75)

80
TR (2.74) AN (2.75) § W Bl B—
Tuiie o gfead S
U= (1/2)&E* x Ad (2.76)
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W odifqent

& Y, Ad ST Tieehietl o e oh &5 w1 ST © (S & § ohere ferg
&5 BT ©) | I 8H il T o1 TSR o Wid Wehich ST § Hied Sl o &Y
¥ qRWIfa &L, FHH (2.76) o SATAR

fogd &5 1 Sl o u=(1/2)¢,E? (2.77)

Tafy O Wl (2.77) FHIR igehl WGl oF WeRdol H o i ®,
ot faga &9 &1 ol o9 o Gefud IRom 9rdqd §, o1cd e ® den I
ot oft sreer fomarg o RO faga &9 W o g 2

SETEIUT 2.10 (a) 900 pF o forddl Gerfr st 100 V S8 4 smafym fwan
T [fe 2.31(a)]1 WOl # wiea ool Teeregd Sl TRt €2 (b) 39
Gt ol St el sheeh fohell @191 900 pF o Henfesl § gaifsra fehan
| e g e feerdEa St femat 272

9 -9
+9 -9 2 2
ar - o5 =
aF = ar -
aF = 4L -
+ = + —
+ - + =
ar = + =
+ = + —
+ - + -

Q
@}

100 V
O O Q + --9
+ =
@) = =
+ -
i
+ -
C
(b)
o 2.31
&
(a) T W Ew
Q=CV=900x% 10"2Fx100V=9x% 10%C
s g/ e et

=(1/2) CV* = (1/2) QV
=(1/2) x9x10°%C x 100V =45x%x10°J

(b) Tl feorfa &, <A et 1 oTesh afgehtd TAE fawe W, qen
T TS Tigehd sU q9H fava W 21 /M offey st fasera
V' Bl 99, Td® eIl W SAEE @ = V| e WE 51, Q' = 9/
2, T 7E FHatited € foh, V' = V/2| a9 6@ &1 e sl

= 2x%Q'V'= iQV =2.25%x107°J

3<alglur 2.10

82
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R IIRIEG]]

3A: (@) W (b) § S W AT G hi s &4 &l aidl, qemy A
FST AR ST h1 ohael 3T BT €| 99 919 Foil el Feit Sl 87
frerma o1 fearfd (b) d6 =rafted 81 W P THT ol @1 39 Sty o
e Ui W SR G | U et faga o) yenfed @it #1 5|
eIt | o qen faga geent feifenol o ®9 § o Seil-& 8 Sl 8

3qeul 2.10

AR
TeoRaed 5ot T Sl 5ot 21 fondht amer oot (eereegd =t o 9w fawdia) gm
Y g forg R @ foig P ek @ | fehan wran vl V, — Vi @ €, S o eifem
forg den URfues g o o= smEw &t feofast Soffef w1 SfeR eiar 21

et fag W fawa (freht amer woish) wfd weris eFmeen W e T a8 & g
2 S 3W R I 3 ¥ 39 g 9% R H fren St @1 fored g W fasre el
Trsaar feerier o fqiq agfes i 7, i St Tl Hifdek €9 9 Heequf ? 98
3 fagetl o e favaiat 21 afg srd W Rt sma o %R fava = 3= 9o
(Frgen AM) @ g foag W @ R emem @ o wrv feufa |fw r o fag ™
EEACEC]
1 9

V(r)=4n€07
T forg W feord p foya sl = fog foya o R feorfa wfewt r o fordt fag w
feerarga fava

V(r) =

L pr
4me, r*

T wfomy felt fgya (S @ a9 —q o1 @ THSW ¥ 2a 3 W =) & fau
r>> a3 & qU Fﬂ"l%ﬁT 2

fafd dfeer e, r,, ... 1, & STEe 4y o -os qné€ SOV fo=mg 1 STeaRqu
fagia g foeht fag P fasa
V=;(&+q—2+..‘+q—”)
4Tc‘go rlP r2P rnP

TE W 1), SO g, TP F A, 1y, O q, TP A B GH B, 7
51 il g TR 2

THfEE I3 T UE1 IS el § foreh geft fogeti W fawa 1 q@H 9 e 2
forelt forg atrarst oh foTw, 39 STemT il o AT i T Hehal Tiel FHfawe 78
B B Tufawd g3 o fohdt oy W foea &9 E 59 f5g @ o ot sifireda &
IR e &1 E 1 fen o2t et @ fom fgon & dea favwa dean 9 s 2
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10.

11.

Torell et ok fepr o wferd feerfast it (forslt aer et gr) et =i 3Rt
fearfeall T et T w3 § T ST a1l Sl o e el €1 < et g qen
q, F r, 7 r, W feafas i

- 1 9%

S 4me, T,

qﬁrlzﬁgﬂ@?ﬁ'ql qn qQQFﬁHEﬁ{ﬁ%I

forelt aer fawa Vi) ® AW g 1 Tefas St g v(r) B 21 Tehew e e
E ¥ et fgya p &1 feafast S —p.E 2t 21

ot =i o 1R ¥ feerdgd &9 E ¥ 2 €1 ot safer =ress % 7w
o g I E IS o SAfcieree el 2

E=6%fl,'qﬁ 1 SfewfE s 3 STIfw T AT a9 o T STE S

21 forli =Teten o STTAYT Sheel SEeh T8 W €l femE @ wehd €| el et o
et (+fiaR) qen 3Hek g8 W e e fog W frad war €1 =t o i) fmd
SAERITEE i (e # faga &= = e 2

Tt 1 U =orh! 1 e g @ S ferdt foregadielt g1 weh-g @ g wd
21 THs! ¥IRdl C &1 C = Q/V 5N R« fehan = €, 6l Q e —Q 36
< ARl % A F N VS AT o S fa9ai® 71 C 1 e gqofdn gt
1 AT ST, SR, & =1eTeh] 1 ufars feerfaa g fofen Siar 21 enfian
%1 Tehih HiE 8: 1F=1C V!
fendlt THIR dfgent Henrier (wfgehrsti o st fafa) o fer

C =¢ A/d
el A Tl Uigeht 1 &sthel qefl d $ok S w1 JUehH 2

s ferelt T 1 <) Aieaiet o o I3 fagaue e (WeeEd) 99 2,
AT ufgerteti o foe &= o HRor WoEd | J2 fgya el 9f@ &1 S 21
39 g9, T e wed €, o SRl foaada oo o s faga &6 So= e 21 39
TR % i e farm &, den sEifere wfzemedt & dfm faveim we S R
IR HEE S Rdl C, C, (Sefh Ufgamsti o o= s AL T2 el
fafa ¥) @ 9)g St ?1 C=K C,

el K feregaaet wered w1 w2

il & gviieen GaeM & foau, e aifar ¢ frefafaa "6y g 3o
St @

IgelEHH FASH o foT el eifiar C Bt 8—
C=C, +C,+C,+..

2019-20



fremaga favwa
L IIRCIEG]]

12. 3TE Q, dieed V aen &l C o fdt g o diea et E frafafea g
g = H W o

2
u=igv=1icv:-1<
2 2 c

N |~

fordlt foe@ &% o UM W Agd @Y S (Wid ekl @A Seih)
(1/2),E? Bl &1

aifaes wrfor PLicy fermmd TR feooft
fasa ¢ FEMYV  M'L2T3AY \ faaian sdifqer sfie
T Teeyol i 2
RIG]| c IM1L2T* A% F
Ceul P (L2 AT] Cm? fgya et ufa
Tehish 3T
RREERiED K [ fomei]
foemuia fau=

1. feerdygfaet o for erael & o= oM a1t sl 1 s1eFae foman San €1 o)
S fRdt STEY W 9 TRy ® dt 9% foum ® 9 @ gewar €2 7 59
AT o ot T Al TeeraEd ot o fova § =l hid ©, 9 ae wqwHen S
TMfeq foh T STEw Fo AMfRE adl, St 39 STEe W T 4 FaAd ad i
foiy w &, o gue o fomm A 21

2. i T 39 YR fa=nfad = @ foF o faga &= Y@t &t SR & aF
& iftra oy T 21 39 YR, T o & Tt yaet 8 gshdl @ W Gt
&1 T ufgieti o = AR wH F 2

3. Tt Ticia safer #19 o I & SIR-UR foea & Had =&} g et & fid
TE YA 91 T I8 La Tl §1 W S {96 T8 % IR Td eIl ¥, T
HH I8 W q/4ne,R B B

4. T fgya | @M 9 30l p x E 398 E o 9RA: I S il 21 e

Al ST gieman aFeRi € Sior remiEd B § qen fgyd ofdq: E o wifEd @
ST R

5. fweh ey g o wRor o fefa @ fave st 8—=7 oFq B 2
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6.

2.1

2.2

2.3

2.4

2.5

2.6

2.7

foredt smaw gt fearfast St & =99 qV (r) o, V(1) ST&l 2Taet o SR faaa
? 9 q % RO fave =& B S 6 fag 5 o @, 98 wHork 39 fefd ®, Seifh
@ A g o SR fa9a & V (r) | afwfad o= &, 98 &9 § gfnfia ==t
B

fopel =meteh o iR It (TET) wTEl SEd gl | RiiRE @ 21 TRl T o
M 37 A € T feoreea ofwern sg uRfterfa o o =2t @ forms e hiex
H offeR &9 W@ 3d €, 79 A Heish ki Sfedi fia o e o faga &5 9
gffera &t e

A

5x 108C q -3 x 108 C & < 299 16 cm T R feora &1 M sqmawnt a1
oo areft Y@ & forg fog W dea fawa s em? o W fave g it

10 cm T o1l Ush HH-92Sl o Feish Y TR 5 i C 1 &9 B T2 o o
T fava afiefaa wifsT)

6 cm T T R el < fagell A T8 B W S 3169 2 yuC @9 -2 uC W@ &
(a) T & &6 fava I &1 989 &Il
(b) 38 I o Yoo farg W farga & =1 fewm =/ 22

12 cm 5= 916 T el =1eie o 988 W 1.6 X 1077C 1 369 THaqH &9
¥ foaia 2|

(a) et o TR
(b) et = 3k TR
(c) Tl o &% ¥ 18 cm W srafed, Tt fog W foga &= =@ grm?

T GAMR fgehl Genf, f@et ufgeeii o st o ®, *1 eii@r 8pF
(1pF = 102 F) B1 A afgerrafi o si= a6t g ol 3 Y fan S iR 3ok <=
% T § 6 WA H1 Th gere W e S @t st aitan @ gni?

9 pF i@l =t i Gt 6 gofisen o Siter 21

(a) AT T et Hifar 1 &2

(b) A TASH =T 120 V o TR (F=TE) | Wig &A1 |, a1 gt i |
1 favarar grm?

2 pF, 3 pF ¥R 4 pF «1fidl aret @ G aredshn § wig 7 2

(a) AT T et wifar 1 &2

(b) AR FASH H1 100 V o RO ¥ SIS 3 Al Tk HEE W TR 1 i)
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2.8 UlzHel o o9 Ag A6 TH HHIGR gl WA &1 gods Ufeehl F1 &Tha
6 x 103 m2 o 37k =19 1 T 3 mm 7| Hef 1 &1k 1 afekfera wifsw)
IS 39 TR &1 100 V o F901 § Sig a1 S @ S &hi yish qfgat ™
R Tt Brm?

2.9 W 2.8 ¥ U Tu i &t ufgepisti o o= 9% 3 mm Tl 79 & Th M
(TR) (WEgdish = 6) W@ < Wl € dl T shifery foh @1 e <
(a) fova (ArRs) d¥RoT g1 & ©
(b) TyROT 1 g foren Sem?

2.10 12 pF &1 T% G 50 V o1 9 | g1 81 enfid ® ferat feoreea it Giferm
BA?

2.11 200 VTR (FeE) ¥ Th 600 pF o el i ¥ foman s 21 ffe gqeht
GRoT @ faifstd T 39 ® 991 T 31 600 pF ardl SR geries @ Sig 3
g1 =8 ik § forat Sl 1 B9 Bl @2

faRed 31y

2.12 Hd {5 W TH 8 mC 1 & Fafeerd #1 2 X109 C & T BI2 Y A6
fag P (0, 0, 3 cm) ®, f43 R (0, 6 cm, 9 cm) ® @&, fag
Q (0,4 cm, 0)T% & T | fman T & uRewfea wifsm)

2.13 b 9 o1l Uk o o Fedsh I8 W q A | T S T oh %ol ¥
%3 W faga fava don fog@ &= 9@ wifsm)
2.14 1.5 uC 3R 2.5 uC &9 ot < ged el 30 cm W feerd B
(@) S I i T el W@ & "em fag W, sl
(b) WA fog | BT I aTelt 1@ o Afea aa | 77 fag § 10 cm R feed
fordht fog W fava @R fag@ &7 3@ F i)
2.15 3Rk B 1) 7o aTel B 1, Sl T T = @i (i) W Q6 B
(@) Il o oy W Uk O g TN STl | @i o el 3R et g W g
SATEYT S T © 2
(b) = R F (S omaw feia ?) # foga &9 v B 7, =R @ e
7 g foret off sifrafia smeR &1 @17 T wifsu)
2.16 (a) <wIEy fo AR 3 o Uk ued o T Uvd W feercRd & o sifiredd
e | Ir@iae e €, g
(Ez_E1)°ﬁ:;i

o

SN e fepan STl 21 SRl U fog W g ok sifirere ushish wfkwn € den
03H 95 W Y3 a9 e € (0 et feen urwd 1 9@ wied 2 1 R 7))
7 TN T =tk o 3k a1eX fagd &9 on /e, T
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2.17

2.18

2.19

2.20

2.21

2.22

(b) <9z & e g o Tk wvd @ SR ured W e & %1 ey
eH Gad 2l

[ Gobd: (a) o fou T=a-frem o1 3w Sifsmu (b) o foT 39 9 &1 Swam = T

T q91 R ek feereRd &5 g1 fRan e e I g 7)1

g TR T A ST Tk Sl SRR So T @gel THaf =t so gl
fort 21 S el o ofter o T | g & fRa 22

Th BTESISH AT § 3ol 9ol Wie @ 0.53 A 50 W ufes € :

(a) Trwm &1 feafas s 1 eV ¥ uftered HifS, Safe 9eH 4 sae™ &
T Y 3T U W s et ¥ AW T R

(b) TRH I A wE § el =Aad % S ggm, 4fg 7@ K wen e
o sHe! wen o Tfast o1 (o) § o fefas sl o uftmor w1 eneft 22

(©) = feorfast Sl w1 1.06 A geraerior W = & foran S, Swa (a) 3R
(b) & 3T A B2

It H, 319 & & § ¥ UH s 1 g o S 76 sEeie snvifas e
(H}) 9 8rmi (H;) 1 f=7aw sfeen (ground state) H &1 W2 ok = g4
TITL.5A T 3R SeiaeF I W o ome 1 A% g R 71 e &1 feafaw
Tl A witse) feafas s 1 = fRufa o ==e 1 Soor@ it

a 3R b el oret 1 ey =i el T R g Th-g6 9 Wig Y E)| <A
Tett o gsaf R foga &6 § 9 U 22 Wi g Y, Te quer | gge
ifsTe for Rl Tk et o dieur SN Jehiel fol R e s, =6 anl 6y
a7 sifuss T Ea B

fag (0, 0, —a) T (0, 0, @) W & AN HAN: —q R + ¢ e B
(@) fage (0. 0, 2) 3N (x, y, 0) W Feeraya fawa =0 272
(b) T fog @ forelt foig 1 <0 R forve <1 Foien 9 e, Steife r/a>> 121

() x-318 W &g (5, 0, 0) ¥ f9g (-7, 0,0) TF TH W A &l o S |
TR el AT B2 A T&T07 e oF 361 faIgafi oF el x-31&1 | BIhL
T o ST q F W <A S?

e few e fem 2.32 & Wk ereen foarg S forga wigefat ket < €, g T 21
gyt & 1 W feom fRE fig & foaw rw fawa &t ek wa wifse st
r/a>> 11 379 qROTH 1 o1 Tk foregd fgege o forgga et g (@vefiq forslt wohe
3Teen) ok fore g afomi | Sifs)

a a
® 0  RRREEEEEEEEEREEEEREERERREE oP
q -9 -9 q
-« r —
T 2.32
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2.24

2.25

2.26

2.27

2.28

fremaga fava
GRIRSIIEG]]

Tk oA SHITEE 1 1 KV fawerat o ufgey 2 uF Genfe i seeaeha 2|
1 yF o il 38 Yo OE o Sy & S 400 V 8 a1 &1 faaiarR o
TET H TR | Iz G99 fa=rd gAE o =Faq Se1ien &1 sTewaswhdl 8|
2 F oTel Ush HHiR Uieehl Wil &1 qigent o1 &thel a1 €, Siefsh ufgemian
1 gUha 0.5 cm 8?2 [0 S ¥ Y 98 "HH W fh W et
uF o1 %8 9E & o4 g &2 qenfu fagd-erased @eifGh (Electrolytic
capacitors) %1 ¢fia ®el afem (0.1 F) gt 8 a:iifer =merehi o ofte eifa
geq gueha el 2|

fo 2.33 o g (Te) & g &IRal U Hifsrel 300 V /R (FE) &
WY YA GRS T A9 F SHh! dieedl A il

100 pF

2 s T300 v

fex 2.33

Topelt TR Wigent W shi Wl Uikt 1 &arhel 90 cm?2 € 3IR Seh siTel ek
2.5 mm Bl 400 V HRUl § HiG i ey fohan e 2|

(@) Ty fepan feercrm ot wiea st €2

(b) =9 Soll ol gigentel o e feeraa & o Siead THeeRt T Thish 3T
Sl u T HISU T TR, Ulgehieti o e faga & E o 9Ram i
u® Hay Tenfua wifs

Tk 4 uF o HIie &1 200 V 90 (FwE) § afvm feran e 21 fee geror
T T T TS 31 AN 2 puF o Heiel 9§ Siel Sl 81 Uee el whi
fopet Teereed Sl o1 Fo1 3R Aega-<eehia Tt o &9 § g el 872
T3ifEu o Uk gz s Y T UfEeRl W A %1 uREm %QE%,
Sl Q Ffer W a9 # 3R E iz ehtel o <t forgd & o1 ofmmn 21 w2 1%
o T i HHAR
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2.29 T Hohdl Tica rcrehl ekt Suge forpaiet onetdl © 3kt fearfa ® Tkt e
2, A fore w el genfs o 2 (Fas 2.34)1 Suifse fif wiefta genfesr =1
ol C 39 WehR =¥ 1 Sl © :

2.30

2.31

faz2.34

TET 1, SR r, FEE: ARG q Hald Met w1 B €

T Mo §uiiEd & fiad Mo w1 B 12 cm 9o 9wl T & e
13 cm ?1 ST&dt e g-Fufehd  qen fiad el W 2.5 uC 1 a9 f&an e 2
Gehdl Tl o <t o T W 32 WeEdiT H %6 9 2

(a)
(b)
(c)

i st enfar I shifsay
it et &1 fava &= 22

T HAI 1 &1ial st g T 12 cm B0 aret fordt fagea et &t enfian
T HISU e HIY o et 1 e gt w9 =i 2

HEayge® ST AT

(a)

(b)

(c)

< I =1 T 5 W AR Q) 3R @, ¥, TH-TE & HHY @Y S
1 Toh de TEeRagd oot o1 TRATT qea:

QIQQ/47t8012
SR <o S ¥, e e S & g 82

I perd o fom o 1/ fefar &1 99Eet (1/r2 o ¥HE W) 8 a &1
MY &1 w1l ot I 7m?

feoraem &= famma & w sie wiem smEw R g = form o Sier s
?1 1 7 39 f9g | SRt ST 9ol &9 W % srfEe werm?
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2.32

2.33

2.34

2.35

freraga faswa

REIIRSIIES|

(d) ol §RI Tk gxitd shell I e | e o &5 g feher sl
foran a1 32 9k e SefgaRR B At @ g

() eH 7 2 fF T M =ik % Y3 % IR-UR fod & ordiad
BT 1 9 9l o fawe off swgad gm?

() T Tha A 1 oidr § S9N S 77

(@ U Hefed ST T g HIS fF T %1 Wagds (= 80),
AYF & WAGdiH (=6) ¥ Afesk Ff grar 22

Teh SR Uil § 15 cm @eE T Beamd 1.5 cm @1 1.4 cm &
T THIE o &) el do -Hafehd @ 3R sfiadt Se 1 3.5 uC
e fean w21 freer w1 et iR sfiqdt sem w1 fave 3 it
g gy (e fadl R & Tansti %1 ge) i SUel wY gahd 2l

3 WAl 991 107 V m! %1 Wagd qmed Ol T 9l 9 1 kV
dieedl ST o i UfgehT eI &1 sAfiehed 1 e 81 [Taga
Tmed o7 Afershan fogd &7 ¢ 5 #E axred farm o1 gu srefq snifersh
TR g e oEd WeRo SR foRT e Y Hehdl €] GReN i gfe @
&3 1 FHeft oft woEd gmed & 10% § ek T g wifET 50 pF
ot o fere fgemsti o1 foraen =Faq eFha g =few?

FeEATeeha: Fefafed § 9T gafayd g &1 9uH Sifad:
(a) z-feom o omR fagm &=

(b) T &5 S THEEH &Y W 95d1 8, W Th & 9 (A Ay 2-
faom) & e 2l

(© e f6g W *E ThHe geEy, 3R

(d) TF 9@ § FAE T W TN Ad ARG T H a9 THAHH
S|

r, B Qe g SO SN T B el r, R SR g, SR % e

e (FR1) | o 21 Swisw AR g, MR € @ (S ST ) T AR

TN Sitg & Sl 8) a1awaish &9 S, el ¥ @iel 1 W & Flted

T, R WA W SEW g, FO A B

2.36 79 &1 W e :

(@) et % U3 o Wiel agHed i ST0 Wa enHT 400 kV W €,
foraer g fogd & S=TE g o Q1Y HH g1 81 gealt o IS ok
Ty faga &5 @M 100 V im-! 1 99 fRR 59 g9 R 9 9l gol
¥ W €, o &W foga emed o € @an? (SR R A e /e
ofifSte, o1: SUh X HE fogd & T&l T 1)

(b) TS Al MW o THF ST =X & 9 2 m Sl TR g @l
2 fooeh fer | w1 m2 &9 %1 ot Tqiatem Hi = 2
ST GoIg I8 A o1q 1 =IeR i =l & < 1 3§ e e erim?
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() g ! AEI-Tt =retehal o SRV TR GOR ¥ e argree o forsi
YN 1800 A A Sl 1 A FLEHA STMeR0l wF quid: Frmafem
TRt e[ SIEF & T 7 W7 T s 6, e & HE
e T 82

(d) dfed o SR SER H TR Soll, S & fh w9 o e e
22

[Tehd: T8 3TEY 3 =1072 C m™2 o 3TI%Y gt & (T3) W =
1 faen & emem 100 V m-! %1 faga &9 g 81 e 50 km S
ek (TSTeeh S8R 8 3T%a1 =ish ©) admeRol i Uie! O =efshdl o HRUl
AT +1800 C 1 @Y Ui Yehe HY &9 ¥ Yot § U9 el el 2|
qenfu, gedt fraferd =&l gidt, Fife TOR ¥ &% 999 @R afga qen
afed-gien et Tt 2, S wuE 4en ¥ spomay geeft § 6y o 2t 2]
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