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VAV +5VE, FeT oV Iiagd &5 E &1 ke & v & uftadq 2
T ST g8 B W %1E fag P 21 9F ey g5 A 1 fag P +E
T e g0 8171 T ot =i fo faga & & favg *IE whiw
ST 39 o o SR I3 B W U8 A R of S el 21 59
Hishen & T T e (E1S1 R

7% F AT V,-V,, % SO 2|

TH WK

IElSl=V—(V+6V)= -6V

a1efia |E|=-56_‘l/ (2.20)

W ? 5V RS ©, SV = — |V TH HHiH

wufa
(2.20) ! 3O 39 YR for@ Tehd € : R

o3 2.12 fave 9 &9 W
sV |oV]
Bt
T YR & e & e oigd farvel o weifid <1 Hewgol Rt WU § —
() faga & 59 feen 9 glar € el fa9e § il g9 gl gl
(i) fwd fag W faga &7 &1 TRAw, 39 f6g W Gafaye g8 o sifucead faaa
& TRAT T YT TeHTe faeeTaT GRadT gRT S fRar STl 8l

2.7 39N & TR &t frafas st

T TH TH W Foh W foEr w © fo fet g fag o woe r, @,
feafq afeell arct < oEW g, O g, T =T W fo=mE o fmin § fRw MU wE
(amer) 1 aferer Y1 3Eet o 7 ¥ fF Uee oW | wH I eTaw g, 9N g,
I 3Fd W AH qT A% | IR Toid g 3% ARt aquH fafad % @ o feru
T T3 o1 qRehe il WM ST, 89 Ted HAERl g, i a9 fog r) 9% o
g1 S 79 feofa & i a1 & 72 2, foaer fagg w1 & #1 srevgshar o2,
STq: g, I 390 W r, Tk M | R T T Y T T8 e e # uw fava
V, S Tl €

(2.21)

v=——L %

4rne, np

T fepem & fRd fig P # g B feofy @ i 31 fava w ofem g,
O g, 30 9 65 r, 7% @ § fFa 70 F6 r, W g, g0 fawa # g,
T BT B

1 qq
R fofan T wE = =2
% 4me, 1, 61
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% et

. ° 77l r, g 172 & = w5 R
i fercRR o Wl € 78w fem el st '

a H W B S €1 ST /ST g, A9 g, % FewE w ffas st

forx 2.13 smEwi g, @ g, % FomT 1 U=_1 99 (2.22)
IR - \ 4758 T, .
Teerfast St STl o UFTA 6 o T2
SHFAAA 9o S dE w1 gt & e €, R AR wed g, Ut adue fefd ) amen S sk
S Bl LA g, i A o, d o feerfas st Usadt € et stfues

ek &9 H, GHWT (2.22) W <9nen T fufas e o fog

=7k, Ted &l Suietda @l €, = fHide T W e w1 frd ot wehR @ @
S| 7re feeraga wetl o fu e 1 9e-Taasar o SR Bl 2

TR (2.22) g, T g, o fwdt ff o & faw ¥ 21 AR g, q, >0
T, A feafest S Mere B 21 Fw emifed oft €, iR WS eTEe (g, g,
> 0) % oy, feerdga 9o wfaewtl g & qon el &1 oa o fowet oRfea <@
T TH Wil o o faeg o H oA S Il YSdl @1 gEeh fedi,
ST S (g, g, < 0) 3 o Remded ot SRt B 1 39 W A, s
1 31 4 T Frqfaal @ Fd q% TH ARl 9 o fovg o WM W eAHS
F FHET a1 T IR H, SchfAd U (3Fd @ adAm fefaal as) o ferg
wgww&qmaﬁamwﬁ%ﬁaﬁwfwﬁﬁwﬁw
Bl 2

THIHIT (2.22) i AEEN T RN o fohant of Wen & e & fag
T AR ST Hehdl & TS, 319 BH A SR q,, g, TN g, BEA: 1, ¥,
del r, W feom €, & frem 1 fefes st afeefaa & W%éqaﬁarrcrﬁ
r, o @ § e FH T G G v g, # o @ x, 0% @R ¥ e
#1 & wifd 39 o | fwa ™ e

4,9,
Viir)=——==
g, V(1) \ne, 1., (2.23)

AL g, T q, 3T =R IR e 3= w0 &, fomeht fog P 7 fava

1l (a4 4a
V., =— | 21,12
1,2 47580 (rlp rZP j (2.24]

& g, H 3q § g r, T W F fFW T FE 1, WV, , F g, TN L

1
Ad: q;V,,(r) = (qqu + qzqu (2.25)

4rne, s Ths

3T Wi SRt <t T fefaei W A | fman T
el HE faf= =R [ G (2.23) T4 FHH (2.25) ]

T fRT 7T & &1 AN FE W UG B 2
1
foa 2.14 fo= & fSu 0 Hebdl Afeq TR U= Are, [quqz + quqs + q:qS] (2.26)
2.26) ¥ 7 TRl & frem #1 feufas st , e
220 & T & el iRy, freregd o1 o1 Gell ehia o sror (31ermn
T B9 H, w1 &1 gg-Eaad) feafas et Ut sifm
62 e, TR (2.26), fo=ma &1 f7g YR Hatsa o

T 7, 39 w9 W AR T s Reyfas s fa=rg &1
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AT ST T A0 07 €Il &, T8 59 aId W (747 787 hal o 59 (=9
&I fohg TR I 141 T 81

3TER0T 2.4 T 2.15 ¥ T STFER =R AE9 o1 d a1t Foredt a7t ABCD
o TS T Fefied fRu U ) (a) TH e i Uk WY 9AF W R W
T AT FHITI (b) IS ST g, 31 o 5 E T A S & T =R ST
9 IS T 38 Wd &1 G i o fore fohamn sifdien e s e 82

+4

AO _(q)B

Qo d

DO Oc

=G faT2.15 +4

&

(a) Jfeh o T %t sTEeT Y sifaw =emen R sk w €, 3% fRw
YehR Teh |1 o T, W FeR T i, g9 e i A, B, C, @€ D
T @A o Uk &7 oh oIt Tawdesh i hl IRee STl HH afifot gal
AEY +qH A T AEN S S, q9vE SO —q, +g T —q HI HEA:
B, C A1 D W @™l Sl 21 f&hT ¢ et el 1 IR Frefafaa =
o fopen S Hepen

(i) STRT +q o1 AR oM | R T e <o el ot R oMo T 2 e I 2
(i) MY —qH BW AR | o 71 & 54 +q 30 AW 21 98 (B

A x (AW E +g & FHHO f6g B W feerazm fava)

=—q><[ q Jz_ q

4ne,d 4rne,d

(iii) ST +q I C R AF § R 70 w1 6 +q I A W T —q 79 B
TR FE (C W E) X (AT B R O o HRO C R/ faser)

q -9
=+ +
g (4neodx/§ 47t80dj

_q2 1
" dne,d (I‘EJ
(iv) 3% —q & D R @ § foa 71 & 96 +¢ 36 A R, —q I B W
Ul +q 3 C W1 98 (D W 3EN) x (A, B AL C W &M o HROT
D T fawe)

+q -q q
=— + +
q ( 4me,d 4n£od\/§ 4ne, d ]
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64

TR =W (i), (i), (i) T (iv) S B R e W, SMELAH FA A

¢ 1 1
oo 53]
_q2
=4neod(4_ﬁ)
Ig Fd ke ARl i e R R e 7, 39 9 W Fel 7
fF 3= &9 oafd fema T {1 IRIW % SFER T@ AW H FA
e oot 21
(fommeft s1ot S=RgER oTeRn i fRet St o7 %8 o T 6 HRE/Ss &l
UReRTeTd T T A T Hohd B SN 7€ IR ST H T HY Fehdl ©
foh & yohtor ® Sl GHE @l ©1)
(b) wEfk =R ST A, B, C T D R 8, ST g, i g E R @M H foran
T stfafe w1 g, x (A, B, C 91 D R € 3TEl & wRU E R feerdrm
faud) & SR 81 T ®Y Y {65 E R feerdwy fawa s 8, Fifs Aden
C W ERT & HRV fawg Bden D 51 FR& 8 9 €1 o1 fag E o foheht
off AL I AH H HIZ HE HEN T TSl 2

2.8 @ a3 H fufas =it

2.8.1 T&hat MGV i Tearfast it

M 2.7 ¥ faga &7 o & @1 fave 3Ioo@ fRal Ta—sew qur 3!
feerfear—qen 39 smeen o fema 1 feufas =i fuifa@ =1 T 39 ogam & &9
o Hefd WY o we ged €1 Tt R Ty de o T smew g i Tt
S o Bt 82 okqd |, T€ YA AN fag o S vH ferew@ fawe w1 uwon
FT AR o T o (IFET STHET 2.1 91 2.2) | W T T 7 R 3O 97 T
FH o fou @ R 2 % fFg w9 H 97 e 2.7 § & T == @ fa= R

Tl Y@ AR I8 B T o1 g9 Te W fondl arey &7 | e (Sien Smaw)
1 frorfas ol o famg & ==f 2 @ 21 399 o1 &7 E $9 K U e g}
Seq= &t femen man feeRt fearfast ot @1 &0 uRehed & =ed B faea &
E 39 &id g1 Scq=1 foman s 8@ S f{u 7w eewn (emawh) &1 gfe ¥ wme e
2| ol B 6 € Fehal € g W: A Eiq I AL AR B €, S 5w
ff 7rel e 2 @ o7 @ fae@ &9 E s1wen o Sl o SR ferern faswe v
B0 I8 UHd © T SIE g STRI & S i a1l Bl i diefe w9 @ gerfaq
T W@ A g Tt B 2, q 98 A € Nl $ AR oall o gue
9l Bl <l 38 @1 S Hehdl €1 A IR € df +ff 9ok ol Sl W g9 i
37 aRfeufaa o SUan &1 ST gehdt 7, f5H 9gd R od W e stafus woa @i
TN %19 o &5 § g IR &5 E S il 2| iR e difSe, ear &= foreht
R & H, U T STew ¢ (qevEd ST o TRt feRr) ot feafost et feifa s
T 2; B e fagd &9 I I ol | 1 Rfas oo § g ofe el 2

e faga & E a1 qegedl 9l favd v &1 7F U fag 9 g fog | S
o uftafdd & Fehar 21 uRmen o SR, el 5 P fava v whis eMew
3T § 39 fog P& @1 § fohT 7T &1 o aWe 21 © (89 TR € od W fava
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fremaga fava
GRIRSIIEG]]

I I A ®A) | 3Tq: R e g i od @ 9@l &3 oF fordl fog P as% @
o fepan T ®E g VB €1 T8 S e g | fefas S o w9 9 wed 8 S 8l
af% fig P frdl et i & T W Rl oR 3, @ oW 7w fora TR E

et sy & # ST qﬁlﬁrtl'{ﬁ'«ﬂﬁlﬁ?vﬁ

=qV(r) (2.27)
el V(r) o5 r | o fava 21

TH YN, A% M@ g = e = 1.6x107' C o1 *iE seiae fordl faqamm AV =1
diee g1 o fora Sl €, a1 8 Sl gAV = 1.6 x 107'°J 21 s Sl o 39
U i 1 5192 dlce, 1fd 1 eV=1.6 x 107'°J & &9 § YRt Hid &1 eV ™
AR TSRl o1 Talfeeh STFN STfveeh, AWehia qel w1 ifdeht § feman S €,
(1keV=10%V=1.6x10"°J, 1 MeV =10%V = 1.6 X 10'°J, 1 GeV = 10%V
=1.6x 10'°J ™1 1 TeV = 10'%eV = 1.6 x 1077J) [34 it 9w [ herl 11 I3
119 Trvft 6.1 ® et & aienfad fhan <1 g 1]
2.8.2 fordt o a3 ® <t mavi o e it fafas st
W%ﬂ%@ﬁ% : forelt @1 & H wen: r, Hmrzﬂﬁﬂﬁﬁmﬁqlﬂm q,
w1 feafast ot o Bl 82 39 foam=me o1 fofor s o fopy g 6 o1 aiteher
FH & U 3T 78 Fed w1 fF Uee T SO g, F 3G W r, T AW
TR (2.27) % STER, 38 w0 | fohen 70 #W g, Vi(r,) ¥ 379 g9 SO g,
r, T @M ¥ fRT 9§19 a1e ®E R fTER #3215 0 | Had 9@ &9 E 6
foes & @ F&l &1, 9 g, & HRO & o fows F FE FE @ ) oo

q, ™ &1 &% o fowg fRan mn wE

=q,Vr,)

q, ™ q, o SR & o foeg fepan T

__ 99
4TE T,

T r,, STORN q, T q, % o= H U &1 FWR FAT THIFT (2.27) T (2.22) H

AT fefen 21 &l o fee sTeamia fasid 5 W g, W &5 (E T g, 3 ®R

&) o foeg fopy U sl 1 Sed €1 or:
qzﬁlﬁ r, T o= o foman e &

4,9,

or12

= qzv(rz) +

(2.28)

'Y UM,
frrma =1 feafasr st
= fa=m o fafor o foven o

=qV(r)+q,Vir,)+ 4ql—q2 (2.29)

oli2
IS 2.5
(a) < SAEATM 7 uC TAT-2 uC S FHHIT: (-9 cm, 0, 0) TAT (9 cm, 0, 0) W feerd
?, ot e, fo9 @ 1S 9w e eifua =2 @, o) ooy feafast
T Fell T hifeIg
(b) AT STERT i TH-TI § 3d g ok 9o A o faQ fohad el i
STEYIHT BT 2

G°C ln¥2)be
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% oifaeRt

(c) A T @ 39 s fea i fordlt 9@ fomR@ &9 E = A (1/r9);
A=9 x 10°Ne™' m2 ¥ @l 71 €| 39 a1 o1 feererqq it o1 ufisherH
=2y

‘A

N -12
1 q1q2=9x109x7x( 2)x10
47 0.18

(b) W=U2iU1 =0-U=0-(07=0.7J
(c) I YA ! UREAReh ST Sl STufiefdd et 21 el &) F8l W o TEw
1 oTel Torega & o el 3= Tohall o1 STl off ©1 37d: €9 98 U © TR

7uC —24C
@V (r)+q,V(r,) 0.09m ' * 0.09m

(@) U= =-0.7d

10 qen 32 fEeRagd St 1 7 €
N
Q1V(r1)+Q2V(r2)+ 9% _ A 7HC + A —24C -0.7d
4TE T, 0.09m 0.09m
=70-20-0.7=49.3J

2.8.3 oy &7 H fgya A Rafes =i

o 2.16 # 3T gaR fhet ThenE foR[@ & E H W@ 30wl g, = +q 96
q, = —q % fgga W foae=m =ifem)

StEter g st e o <@, weheHE o & o fgee
fRdT e 9 1 STI¥E T8l Hdl; R T o 0l M ST9d
- LT € S 3H YW T ¢

T = pxE (2.30)
T TH FUH i TG 3ca= HT (9 G p NE TH-TH oh
TR Srere faaeier e €) 1w ofifee wiE s s syt
T, T8 FHER AN S € fF 9E w6 9@ ol w2
Q4 ST Y %A1 § SR T8 HOTS & qA [ hET HIv @R o

v

\4

s " i g O I © 6, @ I 6, W O H A B
v 30 A a9 e g e T
fox 2.16 Tl fagd foya 1 THemm W= _[:rw(e)de = j: pEsin6 do

e & o feafast s
= pE(cos §, —cos §)) (2.31)
Tg w1 e o feafas ot & w9 o Gfad & ST 21 9 e fefas st U(e)
=1 fgya & fordh gohta 0 U Gag o Tohd 21 31 Tearfas seienl &1 wifa =el &d
39 HIU o =99 H W © o R e feafas et U = 99 S wiekfas
=M oh AR 6, =/ 2 Tern S =few) (3weht Teienl == o 3fd # feem =
?1) 79 7\ 7 fa@ g ¥,

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

YehfeTeh &Y ¥ 5 55k oh! THIHLU (2.29) W St THSA ST Fehel 1 BH FHIH0T
(2.29) %1 TAIT T G +q T —q o STqHH 9 o foI hed &1 e Teerfast seit
% ol | TH YHR Fe AT S TRl © ¢

2

. ~ . q
U'(6)=qlV(r)-V(x,)] dne, <24 (2.33)

TET r, A r, J SO +q T —q o feorfa wfeen &1 <wid €1 e@r, 9o r,
o1 fI9elicRk Tehish e1eI¥1 ol &5 o foeg r, Wr, T o o fohT 1T i o SRR
T 9 % TR TR 2a cosO 71 T TR [V(r))-V (r,)] =-E X 2a cosf , T
TR, BH W e 21 i U Fradis fefast et o fau a2, g g
(2.34) ¥ T U I B Ghd &1 79 Tg G (2.32) T I 2

2 2

, q q
o (0)_—pEcos0—4ngo X 2a __p.E_4n80 X 2a (2.34)
& G 5 U7(9) 92 U(9) W Woh T o1 31 € St ferelt fRu e fgem & forw
e T T 7 Rl S o fore fedien mecet e €, v TR (2.34)
T v fgda o5 i Sig Thd &) T YhR W @ 0T (2.32) & &Y | 1 W€ B
79 TH T TH THA ¢ [ B 6,=n/2 A T oM T YR H +q A —q

IR &9 E o faeg o | T I ot s wue qen fauda o frfad @ S
g @l qVir) -Vir)l=0

SETETUT 2.6 Th T & ] § 1020 cm H W dEd fgyd omel ©
106V m™! 9Rwmo & U vfeenelt feeoraga & & ek 39 geief &
T (=7 19 W) 1 yfed foman T @) STEreE & i fXene0° vl § S5
S 21 8 Y T e | fguel i e F W SIeR S Sl
ke HifTl Giaen o foIu T3 1 a0 100% T S Gehel 2l

TA T UIH A H f5Yd MU= 10%°C m

ffer feret ared & U A H6 x 102 0] Bid ¥, 3¥d: UR AU H FeA
f8ga 3o, p=6x102%x 102 Cm =6x 10°Cm

Rfwsh ferfdst ST U, = —pE cos 8 = -6x107°%10° cos 0° = -6 J

sfferm fearferst st (S9 6=60°), U, =6 X 10°x 10° cos 60° = -3 J
feorfast sl & W =-3J - (-6J) =3 J

3T, &1 Sl i B Bt ¢ IR g fgyat i ufskes A H S % ®Y
H 78 S qord BIA1 =feul

9°C lnir2ibe
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68

Eidl B3 STEehi 1 T ol ToR &5 o WY-"Y THEtE aal (ST
3 3few) g off gwifad =t B W TW T =i 3@ uifae W@l d%
& difrg WM sy = -ferdygfast 4 defud o5 dewqel aiome w
Z2IEEY

1. ot o v Remdem &7 o= gr

foret STEH et Al wee W R HIfSw) 78T i o feragg e off @
bl ¢ Wifas feafa o, S =retd & ot 31oen 39 I8 W g foae@ o 2l
B, qe =eish o Fial o T W FeRaRd & 3= g1 81 39 924 &l ol =
&1 TR S & U1 o &Y | HHE S Hehdl €| Hleleh W o o B &1 Sl
A% g &7 3= I ], G S0 ek Uk o T 219 1 IR S0 @ g
wifter feofd o gom soidel = 1 39 YR faafa wX od 8 & = o fiw
R WA R fogd &9 I B B ok & oid ferdea &7 I gl 21

2. MY oIk oF U8 W, U & U f9g W ferdem aF
Afesed g1 =iy

4% E I3 o Sifieieed el € @ SHh I8 o SRY RIS YR Sk el dd U

o U TR I8 R Rl oot 1 egye i R fa s o, Wi feafa o

E 1 & 91 W@ ¥edh Tl 81 AIeU| 39 R, fHdl STERM 9d & 8 T

feeREle &7 Y8 & &Y f4g W Y3 o 3fficiqaa g1 =g/ (ferdi =t o fau fog

W HE TG A T T 7, ST S deh W ot & I e ©1) aRomd 5 3fE

3. Wifaer frafa o Tt =metes o o19a o &g arfafaa smavr =&t
BT el

TRt ST =TT oF Ydieh ofY STaad AYa] Y3 3Ta9d | e qel 0T
AT GHE W1 A B €| S foRdt wreteh i STafva feran s @, @ wifqen feerfa
o erfdiie STe shaet SHoh I3 W faeme war 21 78 ey fem 9w ?) fed
etk o S foRelt Agfeas STEae ofe@d v W fo=R HifSU| STEad 3/@@E v &l
UReg wE o6 fRdt 9% g8 S W kerdRd &% Y g €1 39 N, S¥ oA
A el FARd I €1 37d: MSH o o SER S UREg HIE 2 e e B
WY 53 S AT TS Bl W, SaA1 Bl S Hehd €, 3Aid ST v 1 3T
(At fSg qeh BieT) A1 ST Gehdl €1 THeRT AU 98 g3N foF =ror & Wiaw B
d2 ey 7T & a9 Az HIg Afiiad SEv € a 39 Y3 W GEEr g =ey

4. Ak & WA AT ® feomae@ fawa fem war @ qen
SHH UH THF US W off WU (¥ F SWew ) B §

Ig SIS TROTH 1 9 2 1 Sadt 21 i fRdt =i o fi@ E = 0 d qa
I3 TR g T (W e @l oIl 37d: ek HiaX 7a g8 W fhdt B qdem
AT 1 A HH § HIE 1 AL BN AT, FMeieh o AR LS SHR T8 W
< fagenl o e iE faweia F& e =& aifsa giom 81 4fE = et @
Al =T o IS o sifeieed foRd &5 il ©; 9ol U fauE ® R et o
T3 o fopelt fog o1 fova =erer & @@ 9 & fog o fawa 9 f9=1 gm
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ISR

forelt agfeg® TR, STfd qen 1wl fa=m oF =Tl o e o T
etk 1 STT1 Tk 1 9H o1 Afenafines fava g, Wy a8 9 79 T =
T T werh 1 9 B TR B

5. ATV oIk o U5 W Tae@ &

O .

E=—n
& (2.35)

Tl o IS Ay T a1 n YRS o AfeidEd dfedel Ken § uwish |igw 2

39 qRUMH &l A= & o Ay, His fefan (Th Bl deHeR GiEe o)
o 2.17 ¥ <l @R, 53 o frelt fag p o ufia: TsEE g & w9 ° g
39 fefaen 1 F© 9 =1 o Y53 o 9L a1 F© AN A oh I3 oh HiaX
2| ST ITIIEY 1S 1 LHA 8S FEd DI AU THh! HAE T B

TS & qd AR ferdwgy & ¥ ?; I8 & R R ford & U ok
sAfirciaed 21 ord: fefomn & o ol el v shaet fefemn &t ared (I3)
Wwﬁm%m3+msw>oé?maﬂm 6 < 0% U FomeA®) %
TR 7, IfF I % SR & 6S W fagd &9 E
1 Fod AT ST Gkl € 991 E 3R §S THIGQ 127 Fiaemial
g1 fefo g wfeg, smaw o6s B m=E faw o
SN

Ess = 1998

o

= M (2.36)
£

E
W qe i wiwfed #Xd gu f faga &= = &
Ffieieed €, 89 THIhI (2.35) o &9 H Hieg T U
2T T, THIFIT (2.35) AN ¥ o' 1M1 (9@l o fog
T 2l o> 0 fau, faga & g3 & afeda sifuciaed 2;

AU o< 0 forw, fogm & g3 o Aadel stfvciaed 2|

forx 2.17 fFE smaAfa =Tee o I8 W fagm
2.9.1 Feerwae qﬁi?ﬂ‘ﬁ ‘ & o T Tl (2.35) g Rl % fere,
frdt 19 = o foog o fomm wifse foad i s <1 T TeEE 7w (S fefeEn) |

(TRT) B 1 39 HieX o IR g A 7 B Th fafme

RO 78 @A i AT 6 =R Fik &1 g i Thfd TS AR = 7 8, qen
oR 39 weieh W fhad ot qREm 1 emaw @ iR fhat off e o W &
H 38 F A @ T E, B o i fogd & g g 21 g ko % uw
WA Feh{Ul i &H B off fag & 9ok € : fopell el wier o offe) fore@ e
I el 81 191 o TeIu aRoms shi et § g6 hi9l St el gt w1 SqEn
foren e (st 1 @) | WY fRd A F1 (AN god) ik o fagm &
o1 faetiaa, S o veet o foran < <61 B, U ercafie orush 9o 21 3Ed
Feferd Tk 9o T ot ® R Afg e el ot @, sten fed wmn faea
&3 g IIEH =k W A YRa = 7 fru T E, gued Smav shdel @ers
W HR Fied Ik a@ I8 R fTEHH T 69
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ot 2.18 ¥ fgu MU uftomdi ) =t i 7=l &| Big
® ¥, W o 37! Hecqul Seferl 1AM 21 ARl =R
fepam oft arrerer e shen oft feorega e o =1l 4 |1, 5|
ot W i il o faga &5 o yWe 9 ged
ufkferd Wt ®; Few & Hiaw g &7 939 & 77 gl
21 T8 feerdga e #ed &1 3@ U9E 1 SYAN
Hageie IURUT i =Tl foregd germel & o= o fopan e
21 fo= 2.19 & Fordht =i o Aoyl feerergd ot 1
R fem T 2

fer 2.18 fwdt ot =meTs 1 H (T F
fiR foga & I B T A H HE
A FieX Gfed 3T Aew & Fad Rl T8 T
& e Tl ® (FiX & il *1g e e
™ T )|

fora 2.19 ot =Toid & $o HEcqUl ferdRE o)

IETET 2.7

(a) g8 S § o1 AN o oK 98 KIS o THS 1 TG H ol 7, F1?
7t STt ofi e =1 ot <1 & 2 = g /2 [ W@ R s faega st
& 1]

(b) FTEROT TR forgadiet €1 TRg S1gAM o faim W o Ufeq geich =eish 1Y S
B Crec

(c) S & Serereiiel ugref o Sd € Seh! o1 shi @l (oY) o o Tfaea
W e B o e E

(d) T Tafem w S=u wite o gol (eRferd) fasiell o R W oe §, iR SEeh!
e &l Bl G T TSl U SAfR SH! AR % =l 8 SR SH WiEwifh (k)
YfeFh1 ST €, T2

&

(a) SHHT R 98 € Toh e wdo1 gRI SYEG Biel €| eI el gRI I o
310] yferd 81 S €, IROTHEeReY Teh 52 SRt ol I il 1AM sl o =t
2 3foen au &1 fa © Q@ o9 SR Al o ot or W el Sl © qen ke
ST Sl BTl 37: 9% HFTS o Bl THS! i HGT TET Bl
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(b) fSE@ =for gR1 S eMawr 1 9ff ® weH < okl Hf ferdgd smEw
FcaferR | W 2P o g8 WGP gl e (Tareh) a1 e @ e

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

(d) Torgd “W ket da € Yeted Bidl @ St faweia g €l

2.10 WIEEd q9T gaut

WEgd 3TErerh gl Bid €1 WIethl i qorl B g i STE aieeh el (1
U BTl STEN (2.9) T AR KT, 1 il € ofa fepedt

et 1 Rt aer faga & o T S 82 =i § g
AT AEeh T Hieh 3T i 36 ThR THEISTT H od &
for Ufta e o o faga & e & 1 forie e )
I 3 GHF q% BT Tedl © 5 ask ok feer feufa o <Af
& Th-gE 1 FRET # 0§ q1 Wk o i "
feeraga &= v e @1 et wega o ey w1 9% g
Tfq e T Bt fB ot @ uEn s @ R e e
TEYd oF I8 W HE @ YA H 3 € S Th TH &5
I I T S ST & o1 foliY shidl €1 W ek 9
9, 39 YRR &1 URA foR@ &= 9@ & &l gered 9 |
fRfera =€ a1 I Sheet &5 R U @ {1 39 99 H
e WeEd 1 Ypfa W AR w21 59 g i gEeE

ferm 2.20 4t oy fogqa & o fordt =t qen
IO o SRR W S|

o fore e ferdt wroegd aared o enfoess T W e fearon

o I I SATIRA Bl

foret urel o 1] et Sreren Siyelt @ wehd 2
et eTyelt o10] H eATeRT G SHOTeRT oF ohg Huwdl
BId B 9 9] 1 hiS TR (2N aMafin) e
AU T BT SRS (0,) TN TEGSH (H,) 317
aTegelt 37upeAl ok 3T B FH @it o wRor A
foya el =21 2ian| 5ok faudid h1E et 319 9% Bia
2 e e qen ol o Sy gum-gew (S
fearfa o oft ST e oy &1 <Y ) e €1 U et |
Tyt fega STt T |1 HCL Sin 31t 3197 37eren
et (H,0) T hiE 370 Yt STUeTi o S0 7

foret @ fomga &= o S1gat oT9] o oA qen
Somay fauda feeneti o fowenfua e @ €1 =@
e el Tkl € e 310 o Sfeel e W Sl
T YAHIA o (3T0] | Ak &5 o HRT) R
Tgferd B Sar 1 oFd: eiyet o] U uRa fgyd

wp/‘ £

Ter 2.21 Y&t qen 1gEt TUs & FH ]

ol Tk vt oial 21 39 feafq o weg w1 ST &% g Yfed el S 21 8H 71
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E%0 Fae 39 WA ferfd W E foem =i faad
Ui fgea el &t e & g @ qen &
I SIE 1 <ol o STRAAl B ¢l (ered foreh
=5 fou o7 sifqunon v ? 3% Waw gaefE
WaEd #ed §) fafe= st o R fgya
0] Teh-SH H ST 9l & o1 Suferfa o

P 9 3 e 1 72 fgya oMt WM W g
=P syt ST 1 I TR el ST e

Tk 2 Toya et oft foshfaa e ol ®, W

@ sryelt 1] TR HRO f9 B 21 R @ & @

E#0 sTufefa o, fafv= Tl fgya adia faaiy
& HRU Ao fufafad e 8 31d:
%% &t fgya el 3= eiar 81 <9 K 9w e
B 9 fohan <ar € a1 safeea fgga st
@ &9 % 91 Whad g9 o ¥ 5 ge ST

@@ TR ST AN feRan S €, o e e i fEem
4 wh 2 fgya emyol uen S @, e,

(b) =it 31

RrEga gferd e ST @1 Yl i G g wWem
foiet shrep! i eTdfareh dierar W MR et

fort 2.22 fol @@ fore &9 & FF WA FE 0 T & Gy g & &7 o fgya feafas
faya ol fawfad 71 §1 (a) STgET ST, (b) et 21 Wa}ﬁ%ﬁaﬁmﬁ?mq@@?mﬁaﬂ

72

YA Hdl €, qe1 g ST Sl W0 Wi
faTIE o1 WoIre <hedl €1 hoh aifafier sty sruyedi ot Wit =l ff uRa fgea et
T B Tkl §, T SATTh Y H W@ g9 et st o fau sifus Hecyt
Bl B

TH TR SAI & TR |, TR el Bl SAe STeel, TWegd fehel «rer & i
Sufearfa ® Tk e faya oMl famfad &= o &1 gt aared 1 ufq Tl s
f5ya STl SThT Yo7 Feadl & 91 38 P 5N FAfds fohan s €1 e nsfor
el o fem

P=E y E (2.37)
ﬁxg?@@ﬁﬂﬂﬁﬂ?ﬂf%w%ﬁlﬁwwwaﬁé@ﬂ%‘f\ﬁ'(electﬂc
susceptibility) FEd

THHRT (i, i) TR0 F AUk 0T Haferd kA WS ©, WY 79 I8 39 W
==t &

g et 78 ® fF g yfod wegd o i fRdt gor e es w6
TR v Hedl €7 Tlewdl i g ¥ en fhdl Ud SR Wiegd ok
W fgoR * S R U9 TR 9 &9 E, ¥ W1 ®, S s o q
ol oh HHIGY €1 & o RO WEEd H THHHAM AU P el 81 TH YHR
ek o Ucdeh ST STHIY AU T &3 i f¥n § e fg@ ol P Av B
B T ®Y W AEA U Av Bl B T, W T@H Tt g o
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GEISIIES]

o fgea gid &1 woga & iR el ot wom W et ——E
AR AV R FHE I EW TE Tl (I sHAT e fgya 9=+
Aol BT ®) | THRT RO AT T TR TH gy ok eAewr ot o~ "
§ Har fgyd & HOE & fibe @R ¥ g, WEEd & 79 - P D =D b
R faga &7 o Afvddad T 9 ¥ TH A NEY UG Bl —PHE=D
g1 S fm fo 2.23 @ gwfan wn R, <@ g W fgyet & = 3
ek ok qen At 7 W fgyat o womes f eafad ® CICEDICEC G
W4 €1 STHdferd SEl o & @ %Rl URd emEv el €l —HE=9

Ia: yfed TEgd & e[ sl o qed gl €, Toen B ST
I ISR S W, o) A9 -0, 1 T § R 3 gem - DD Db
AT g e foRd & 9 & 1 fatiy i ¥l 3 YR
Wogd | el &3, 3@ TRl i qor W fEH g wEgy CYCHCDED
& 2, ®W B Sl 2| TEl AE <A AT 9 98 ® T, g I ISISD,

AN FTE £ o) WEEd TR e % HRO T A IR — P

W@WW%I ﬁaz.zsm‘émmgﬁﬁwﬁga
‘ T A& T S GHH Bl €, W

2.11 GerfRa qor arfar fobl ST e S & T

TS G fagaiel gR1 gereh <1 =erehl o1 T Fenm el & (Fo 2.24) | =ersh
W SO @, T Q, T Sk fa9a HAW: V, T V, T UA:, R |, I ATl
W AEY Q T —Q T & T ST fawdiR V=V, - V, B T1 §H ket TH THR
& fa=mg o duifa W foeR w3 (TF T 9t &1 9 G st 9itq 5&m
feran 1 Wk 2, A TER 1 STq W M) I <okl bl fRET St o & <fHe
Y HAIfSd FTor TR N ST Fhal 81 Q 1 G 1 6 Fed ¢, Fa,
I H IE GRS o Toh A T STORT Bl 8- W 1 e SO YA Bl ¢

eIkl o o9 ok & H fagd & STew Qo SHANU Bl B Srefd, A
YRS W SAeRT ST & o S @ &Y fog W fogqa & IR 8 s (9%
e o e qen seErue fagia gru safifed fogd e qen stemt o o=
IFIHANIE 1 ST B1) ofe, faveir v et o wleror srewr &1 & ok
foog o 29 1 9% o 9H H 9fd Ui oew g fRT MU % % SR
Bl 8| THeh Hera®d, V ol Q o SITRENI €, 9 S Q/V Uk i © —

Q

C= v (2.38)

T2l ¢ U i @ 50 denfs i enfar shed €1 s
o Teal auid R <1 g1 € et ¢ smew @ e
faaiR v feft &1 3t enfiar ¢ haa 1 el
e o St fa=me (SR, oThfd, garsd) W R
FHIA T[S R W AR @, T@ ST ARl B gUw

T el HIe S ToRiel (WeRE) i wehfa W e =TT 1 e 2
HI T]1 IR HT SI Thish 1 HiE = 1 el U dice  for 2.24 fomadst @ gom @ =l w1 FE
Feal 1F =1 C V' 21 frm aiftar & denfer &1 wdieh Tt w1 fmior e 2

- b, afr ofiadt enfiar & weifer &1 g e 2 73
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% oifaeRt

ELSip|
&Y A o

I

TR (2.38) T St & foh a8 ¢ ok forw afg @ Fiad € @ v oy Bin 21 gEeh
el =g ¢ fom we1 Huf o fawe v eiensgd ey @ & 9 Ui i aieg
X Hehdl 81 SHHT AR STANT 21 $=d fawaia o =erh o =R 31 Ject
forga & ot Sufterfa efafifeq 21 &g yorel fogd & =IRI 3R 1 o1 i AEHHa
ok A AT 1 I X Fehell © W1 Forstrdiar ey afgerretl W wgemmt 5=
ifereh SIEF FT Fhd T TR TR H, TG H1 39 I qfgehiati o o= &
ey w1 fagaQiel amar & g o SRl &ifd 8 Hendl 2

o Aferehan T & o whig wragd Areed fomn o (ST fagaiel Torend)
% He Y Hehdl €, 3@ HIEAH 1 GEEd GrHed heeldl g1 O o foly T8 ere
3 x10° Vm™ €1 3 =eiehi o o9 1 cm IfE o G2 o feIT 71g & =eteni o o=
3x 10*V fa9eick & aeqedt e €1 or: fordl e o fog fomn foreht amor &
ST AN | YO i Wiad i oh g ITeh! TRl i a1 1feh I=d ofaed
B =feT foh 3k o= faveiaR steran foega & 3qet s dim & 1 = 711 38
=1 vresl o 39 R off e Fehd @ f faed R u gl o6y e feedt wnefen
&IT0T ok AT 1 Gd T T Teh 1 it 81 =aeR |, 1 g, «1fidr 1 91gd e
ek €, T o SAfeh | Wik, 59 Oieh (21id $ig) o ofuedeh 2: 1 uF =
10°F, 1 nF = 10°F, 1 pF = 10"2F 31| 37w &1 Hied & o Afafea e
Aferepier gearerd! o aiuel (ac 9RUel) o yq@ sfeEl oF ®9 H SUAN B 2
HA 7 § ac TR9 | FeNf o Hewrqu! gewmt 1 =i+ foman o 7

2.12 quiae ufgant Qe

ferell iR afgeht Gl & <1 o<t Aol Teh-go o GHIG =Tefeh UigshTd il
fStieh s gerehe H eral ® (T 2.25) | g9 duem & ufgeriet & sta qieam o
w0 | frafd & ofd 1 SFTet A | ufgehistl o w9 Wegd "eTd o G9E 6
o femen T #1 A AT gk ufgeRt w1 eEw A 99 S oe g d
A gfgemret W EY @ 9o —Q 71 dfk ufgewtett w1 ek fame w1 qor A d
g B B (P << A), T THEHAM @R T el o i 3d THdel =16 o

foae@ &9 % TROTH &1 TN F WA ¢ ([fET ST

P 1.15)|W@W1wq®aaﬁmaﬂaa=%aww@w
Y 2 %1 Y1 &Y e —c B Tl et o wefienor (1.33)

1

T ST HH W faga em-

+ + + + + 4+ + + + + o+

M & 1 (IfEhT 1 oF S T &)

O

- 2¢, 2g,

E 0
jl/' M & 11 (dfgeht 2 o A T &)

TS I c o
S A - O F=oe 25 0 (2.40)
T 2,26 WM TEHT FAA e 1 e 2 < S A A, < S e

0T fogd & Wg S € IR eH Ww el 8-

2022-23



fremaga fava
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o o o Q

E: =+ = — =
2e, 2¢, & EA (2.41)

faga & 1 e e 9z @ o afze s R 2l

TH YR, < Ul o oie fagd e i B S € 9 98 U T 9 g
R o THREHE Biar ?1 i eswe w1 aigeet o faw ufzeren w1 ared dm
o T/ehe T N el Erell| fgehteti o feRRi W & Y WeR i SR g St 839
TS i ‘&S 1 UG g9’ hed 1 $9H I8 Hehd fierar @ fR wmed ufge
TS AN T o AUt 9 W UHTHH &l gl [E q9 o GHIRW (2.35) §R
Geiferd €11 9, d? << A ok ToQ 3 gorre foreRi @ Tt X ok & o forg suerof
&; qun oel e Tl (2.41) % TER Bl ¢ 1™ ThEHH fagd & & fog
fawariay, forqa &= qen afzamed o dg #1 T & UHES % SR B 21 Tl

1 Qd

V =Ed=—
e A (2.42)

Td AR dfgeht GemiE ¢ w1 o1l

C=%==% (2.43)
St for, sTiergER, e w1 sathta W s s @1 gl 9, S A = 1 m?,
d=1mm$f?1"1

8.85x10"C*N'm™? x1m? "

C= T =8.85x10°F (2.44)

[T & ST qHd S fh 1F=1CV'=1C (NC'm)"'=1C>N"'m"']I
THE Wehe Tl € T S U auia foher S gt € TR 1 F oveer | uifidr s
Teh 5gd o1 Uhih €1 1 F 1 ‘foreneran’ 1 3@ &1 Tk &7 3R ot € o &9 7
Fa wR & 1F afta & o ufger genfar &1 ufgwet &1 esea,
Ifg 39k S 3T 1 cm 7, fhe =1 =fgw) o9 <

-2
a-%d_ IF x10°m

&  8.85x107C°N'm™
e dfgept sl oo o =g @mHT 30 km BH1 =BT

2.13 eRar U¥ WTeEd AN

el oTe1 &7 o WEgdl o FGER % dR H [ oh UYEld STET 3fd e
Te @ for frdt wwia fge denfesr &1 e foreht wem =t suffa ga
o yHR ®UARa et {1 Tedt w1 & i gel off gER T S St ufged,
9 Uk T TR A €, TSR ¥ d 0 5N gus &) ufgemen woetem
+Q ®, S for 31Ew 596 o (Sl 6 = Q/A) & agIedl &1 W& T qigahet
& o= fefd 2, d@

=10m? (2.45)
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V, = Ed

TG gl H IR C, ¥,

Cozgzgoé

v, °d

THoh I BH 39 Y0l R faem i € fe gHi ufgentenl & ot & wuw
&5 1 Topel TRergd g SR A T B & g WHE qWegd Yfad g1 Wl §, ae
ST o S T TRl S ST €, € WHIE | AT =6l (WA o gl W e
% sfieaen) & Tged € foeh T e wE o 9o —o @1 39 fefa #
wWEagd § faga &9 39 YRl o aegedl Bl © foed ufeeme W A SEe s
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(2.46)

o -0y
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31d: ufgahtetl o o W favai®
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Xfiger e % foru, 29 ot FW € fF o, E, 399 6 % STIHEEI el 38 YR

(6-0). oo FTHATI & Ao & fora Fhdl © o

E= (2.47)

V =Ed=

d (2.48)

o
0-0p = o (2.49)
el K IRega o1 T R sifueem 81 we ® 6 K> 1,
od Qd

T &K AgK (2.50)
ufgetell o o WEgd BH W, i@ C

=%=€°§A (2.51)
TFEA ¢, K Sl HEAH 1 Wagdid Hed & 9201 30 ¢ o g fAfde foan s 2
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K_S_o (2.53)

=1 91 1 IS sed g1 Sl foh ugel fewlt S gt €, g (2.49)
9,98 W g for K> 1 31id K o1 99 19 31fues g1 gl (2.46) 991 (2.51) 9

=~ (2.54)

H e TH FEE (> 1) ¢ former g0 o e
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fremaga fava
GRIRSIIEG]]

eIl & 9 el § 39 oA ®9 W fohdl ugrel o wagdies i UReT o &9

o <@l S Fehdl 2l
| fo

T TAEIH FHT RO W YT AREEd I qo IRA e T o) M & P H o i
T Hey Fa & qHIH0 (2.54) | TgT T
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£
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1 T el 8, E § TEl| % P 71 E &1 fGond A ¢, ¥t 7 9 P, E 791 D Th-SW &
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oI ® 1 9Red gl Smem?

A HH AL S Ufgehieti o S wIE WoEd T/l © o ufgshist o si=
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forx 2.26 T UG &1 Soiia I 12 6 G
A4 L+L
371, g ¢c'q (2.56)
9 -9 9 -9 9 -9 o -9 . . .
. o, X . . ) T TH GASH i Th TH THE GG 7 Fohd ©
N - X _ N - fog W emEw g don fwes fad o &= fawar@® vl
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fort 2.27 n eI F1 SofEn weE c ¢ e, (2.58)
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=ROT T ITANT N GG oF GAre o faU &eh, 89 n et N B N _
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o g el W wHE faveiat Suge e T 81 W et oo ¥ .
1 1 qfgehTef W A9 (+ , ) 1 URETT Ferfs 2 Y ufghret W C. C,

-y
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©
I

©
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qen faeiaR v # +

Q=CV=C,V+C,V (2.63) Hok

A FHRT (2.63) § gHET i@ ¢ - v

C=C,+C, (2.64)

n Rl o IR Hae o fag g9e eniar ¢ o fo ()
S G, 3 WER W A 1w § [ 2.28(b)] ¢ WZ.ZS[a)ﬁ@W, (b) n A T

Q=09,+Q,+...+Q. (2.65) TehH FASH|

#AM,CV=C,V+C,V+...CV (2.66)

T I eI ©

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

IETET 2.9 ot 2.29 F UM STTER 10 uF o 9IR Tefl o foplt Feach
1 500 V o Eid & TS f&ha 721 21 (a) Faeh &1 qod ¢fi@1, 991 (b)
Y FUIRE TR STERT A1 hifad| (Fe: Tohet TeRa T S77a9r SHh! 34
fawa Y ufgert W A o SR 1 € d1 9% A e fave Y iz
W A o GRAT § FHM, W o g @) |

+9 -9
i e
+ Cz-
_Q I AN B +Q
+Q = N

HIE
+9 -9
500 V

e 2.29

>
o}
6°C lnr21be

79
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P At ittt

—

o 2.30 (@ 9% 1 W Q' I Q +59

(a)

&

(a) W T eaeh ¥ W Wi ¢, ¢, 7@ ¢, Aviis | wafsa §) 5
G o) gl eIl ¢ 39 YR e i St @

1 1 1 1
T @ G G

C,=C,=C,= 10 uF, C’=(10/3) uF

Jeaeh | C, I C' % URAHA H WA B T R S, W Heereh HT e

c=c+c,= (%mo) UF =13.3uF

(b) fot @ = 8 &6 ¢, ¢, T C, TAF W AEY HAHA B, WA WA 7@
dqEY Q T WM ST C, R AEW Q' Bl o9 Hfh AB % R % o
fasar® @/c,, BC % faf W @/C, 72n CD & fai m@/C, %, 1:

g+£+£=5OOV

C, C G

A Q’/C, =500 V

39 4 Haifen &1 fafy= wnfiaet o feu T o o foag
Q=500Vx%yF=1.7x10‘3C q«n

Q' =500V x10 4F=5.0x10°C

3aTg T 2.9

2.15 Herfta ® wfea st

S foh B S Sl § e T, Genfis | Sreieh] 1 Uk UE e g @
58 W @Y Q 991 —Q B © a1 TS 5w g gian 21 39 fa=re | wfaa s
A FH o foI 3IRY ° q SAEfYE Arerehl 1 qen 2 W fgeEr FifSu) 3 = 2
 Icieh 1 T AT i S-S THS | TMIART HI i
fordt uferan 1 o FifSTe, aifer ofd o =rets 1 W Q Te

9700 Q+ _Q 3N Q| SAEYT Tl 99 o SAER d | 9 2 W —Q
- | 37w EE e (fe 2.30)1

39" - O 12 W 1 W TMAANRG F H S1&l FE w3

P — 2, IfF W WO H A% 2 H o H w1 st
- | fava m e R fRT T e w1 i % fag
B :—H: Tecl BH BIR-BIC TN § 3E9 i 3Teq (314fd o fog
- £ 7 | I% ®BR&) O & ARG w1 ° fma T s aiewfed
2 1 2 HW Bl 39 "iew feufg W famar sty S99 et 1 9en

o) 2 W HHY: AEW Q' AU —Q' &1 3@ Teurfq o, =rereni 1 qen
2 o ot faweiat V' = Q/C &l €, @&l C Fem w1 it

VT o 21 379 TE Hodl SIS foh oY O 5Q =eth 29 14
LED =T H sew faffd = o fowen . .
Wa%l ) e et e o AR foRE S @) g R # R T e (w), freeh
fope TN e FT T S TRUTEEY 96 1 W TE9 Q' W 9ghl Q' + 8Q' 1 il
ufemie & o9 famd g9 6 wfed wel % €, 39 YRR oFed fohAl Sl ®

80

w9 H fHa S gear 2l o
oW=V'56Q = Eé‘Q' (2.68)
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GRIRSIIEG]]

<fer 5Q' ! &H fSa = Biel o1 Tehd €, T (2.68) 1 B TH FhR
off fo@ w&d ©

1 ’ n2 _ ’2
W—%[(Q +0Q°) -Q] (2.69)

THRTT (2.69) | Q' ®T Tgdia wife o U] 219fd 5 Q2/2C & 8Q’ o AR SH
BIE BN o HIOT 0T HHHT SUT HT S Fehell &1 37d: FHIHIT (2.68) AT (2.69)
Tgn 21 el fopan T (W), STEY Q' i YA W Q % g8 W 3Tt =Ron
¥ T T o wE (W) T AN B &

W = Y sW
qeft =R w1 A
1 4 7 /'
= %[(Q +0Q) - Q"] (2.70)

_ L[{&Q'Z ~0}+ {209 -89} H(BSQ —26Q) )} +...
+{Q -(@-59 PN 2.71)

Q°
[Q -0]= °%C (2.72)

a'zfrtrﬁtrnn@réﬁ HHRT0T (2.68) ¥ HHRSH gN Ui fhan S gehdl 2

Q ' 2 9 2
wol9sg 10" ¢
) c 2!l "ac

0

T v 1 HE 9 TEl € s THEhe Sgd | Bie U <l A € 2
sifam uftoms, gietr (2.72), 1 g9 f9=-9=1 9R 9 =99 T T ©

21 1
W:Q—=—CV2 =—QV (2.73)
2C 2 2

ifer feerega o1 Welt a1 §, 7€ % e o feofast oo & w9 & dfea
21 Wl §1 T R € T feefast St w1 edfom aftomm, wefteor (2.73), @ e
T Huis w1 ey famme ffda feman w0 €, 39 @ w fask 72 wean o9 wig
e FREfem g & a SE W oo TR A S 31wt w1 W
e faga & o ‘wfaq’ g8 Reufas o1l o &9 § GueE 9 81 38 <@ & g,
AT i g 9, fhdl AR digant (T 1 &9ha A) HH foeen! diganmstt
& o guEd d 7, W R Hifem)
quifs o wfaa i
_19° _(AdP

— (2.74)
2 C 2
WWWoW@W@%W%@H%E@W&H%—

o
li = —
& (2.75)

TR (2.74) TN (2.75) § W Bl B—
Tuie o gfead S
=(1/2)¢E* x Ad (2.76)
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W ofifeRt

e S, Ad SHT afgehiati o = o &5 w1 3Taa € (S & o koo fargd
&5 BId1 ©) | ATE &H Foif Fed ohi TS o i Tehleh A H Gied Soll o &9
T gRIfa &3 f, THI (2.76) o SATER

forga & &1 S T e uw=(1/2)¢,E? (2.77)

Tafy O WLl (2.77) FHIR Uigehl WGl oF WeRdol H ofca i ®,
ot faga &9 &1 Sl o9 o Gefud IRom oarqd §, o1cid e @ qen I
ot oft sreer fomare o @R faga &9 W o g 2

IETEIOT 2.10 (a) 900 pF o fopddl Gemfr sl 100 V o= o srafym fan
T [ 2.31(a)]1 G | dfed oo ferdgd e faadt 82 (b) 39
ey st st © fomifsr s fohet @791 900 pF o Henfsr © waifsia fehan
| faeem grn e feerega oot fanat 22

9 -9
+9 -Q 2 2
+ - + ~
ar = + -
aF = + -
+ - + =
+ y + =
aF - S -
+ = + -
+ = AF =

@]
@]

100 V
o © 9+ --Q
+ -
(a) : =
+ —
+ —
+‘ ‘_
C
(b)
faw2.31
'
(a) T W Ew
Q=CV=900x% 10"2Fx100V=9x% 10%C
TR g Wfed et

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

(b) Tl fefa o, <A1 Herfal w1 eFTcHes ufgend wmM fawa w €, qen
IHT FUMCHE Uizl SE THE fa9ea W &) 9 iy st faeia
V' B d9, Yelsh WGl W SET @ = CV'1| 31y WEw g1, Q = Q/
2, 308 I8 afifed € f&, v/ = v/21 @ @ &1 $a s

= 2><%Q'V'= iQV =2.25%x107°J

3<alg{ur 2.10

82
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3q: (a) © (b) § M W =TT STERT 1 hig o1 Tl aidl, qenfy ifad
Tl RF Soll k1 heaet el It B1 d9 9T Sl Fel Tl It 82
e &1 feafa () 7 =afied BH § $9 99 o §1 39 orafy H
B WU @ R Gl § U oreemll fagd um werted el 21 59
ety W o qen faga aeh e fofel & &9 H o Sei-27 8 St 8

|
TeoReed 5ot Tk Wl 5ot 21 foneht o oo (Feerered et & @9 ud fawdia) gm

BT g i f5g R ¥ fig Pass o ® foran 7 &6 g (V, — V) &l 8, S ol
affem forg aen yRfyens fog o siwr emaw 1 feufaw swieti 1 of@ & 21

et fog W fawa (freht amer woieh) wfd wehis emmeRT R foen T a7 & g
T S 3H R I 3 ¥ 39 fag 9% R H fRen St @1 et fig W fase el
Fsaar feerier o fqiq agfes i 7, i St i Hifdeh &9 9 Teeyf ® 98
T fagel & st el ?1 af% ora R fadt eree o SR fawe =i s 9o
(e AM) @ o foag | @ foredt smaet Q oF wRon fefa afsen ¢ o foag |

EEACEE]

V(r) = 1 Q
4ane,

et fog W feerd p faya sl o fag foga o wror fearfa wfw r ok forslt fag w
feeerega favar

V(r) =

1 pi
4me, 1°

T wfomy fret feyga (S @ 19w —q A1 @ Th-TR ¥ 2a T W &) o fog
r>>a¥ o |l Fﬂ"LEﬁT%\I

feafq @@t v, 1, ..., 1, 6 SERT gy, gy, ..., g, % AN =" HT AR
fagia g fodt fog P fasa
1

4TE, Tp Typ Ip

TE W 1), AR q, AP & G, r,p, SN g, T P S o= B A B, qA
1 il g TR &

THEE U3 Tk U@l Y3 il § Toren el fogeti W fawa 1 w9 9+ e 2
foreht forg a1t oh foTT, 39 STeRT il 6% WL @™ T Hehal el THfawd T8
B B Tafawd g3 o fepdlt fog W fod & E 59 95 @ oA ot eifrets &
e e &1 E & fKen =€) et € 59 feen o Sgg fawe doar @ s 21

(i+q—2+...+q—")
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10.

11.

forell et ok fehm o wferd feerfast i (forslt aTer oiet gr0) Smeen &1 3eht
fearferall T et T w3 § foRT ST a1l el o e el €1 < et g den
q, ® r, 7 r, W fefas i

1 44,
4re, 1,

7 rp, QA @ g, 9o g, F 6= F @ 2

forelt aer fava V) ® Smaw g 1 Tefas St g v(r) B €1 Thew e e
E ¥ foet fgya p &1 feafast S —p.E &t 2

forelt =i o 1R ¥ feerdgd &9 E ¥ 2 21 ot e1afer =iees % g
o qd X E IS o SAfcieree el 2

E=€%fl,'a|g’[" 1 SfewfE ifirca o SR T T 9O o T ST S

21 Tl =Tt o STTAYT Sheel SHeh 53 W €l e W Wehd ¢ TRl =ereh oh
et (i) qen 3Hek g8 W fave & f5g W 5 @ 21 etk & ofial foRdt
AEIEEH Hie (TaT) ® foed &5 v B 2l

Tl 1 U =crhi o1 FeRra gren @ S et faegedielt g1 weh-g @ g wd
21 ZEH! A C 1 C = Q/V g uRwfd feran s €, Wl Q den —Q THeh
<} i o A E AT V 37 ST o siiel faHeiR §1 C o1 THeRor qufeen S
T SAMHA SR, SHR, ) ATcTeh] H AT Feerfa g fohan Siar 21 enfian
1 Thish i€ 8: 1 F=1C V'
fendit THIR dfgent Wil (wfgehrsti o st fafa) o fer

C=¢g A/d
el A T UlgehT h1 &Ikl Al d STk S9 1 JUHT

s ferelt Wi 1 <) Uieaiet o o I3 fagaue e (TWeEd) 99 e,
T ufgehteti o foepa &= o SRl WoEd | 32 fgya ool 9@ &1 S 2l
39 g, T8 o0 hed §, % R fouia e & weh faga & S e 1 3ed
TR % i e faEm &, qon sEifee wfzeet & dm faveim we S 2
RO F4RE &1 9@l C, C, (Sef ufgahiet o ofie Hig wem T8l st
fafa ) ¥ 98 Wt 81 C=K C,

el K feregaaet wered w1 w2

qefen o gufihn HasH o fau, a1 «itar ¢ frfafea day gr g
Tt &

IYeEH FASH % T el eifar C Bt 86—
C=C +C,+C, +..
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12. &9 Q, dieedl V aen it C o fordt denfs o dfea it E fefafaa g
TN E I S B

_lo

U=1QV=lcv2
2 2 2 C

et faga &9 & TH W Sgd oEw S (YA ki SFdA Sei)
(1/2)¢,E> Bl &I

aifaes wrfor Poicy fermd TR feouft
fawa ¢ FEMYV  M'L2T3A \4 faeian sdifqe sfie
Y TEyol B T
RIG]| c IM'L2T*A% F
YA P (L2 AT] Cm? foya st ufa
Tehish 3T
RNEEGIED K RELIGEN
foemuit faw=

1. Teerdyfaent o for oreel & o= oM a1l ol @1 3feFaE foman San €1 o)
S ferdt sTEY W 9 TRIfyd ® @t 9% fom H 9 @ geRar €2 o7 W
AT o ot T Aol TEeReEd ol o fova § =l hid ©, 9 qe wqHe S
aIfen o Jois e 9 i 9, St 39 Y W & 7 FAH aad H
foiy w3 &, o guE 9 fowm o 21

2. i G 39 YR fa=nfid & @ foF o faga &= Y@t & tw SR & dF
& it fohy T B1 39 WohR, it foeg &5 STkl Yeiet B Tehdl ® IRg W
1 T qieehiet o ot fawErm 9 e 2

3. fordt el A Hiv o I3 & R-UR fagd &= Had &l gian Mel o $fiw
7 T A1 SR T8 La Bl B WY o fa9e I8 o SRR G €l €, T
HH I8 W g/4ne,R B

4. T fgya | oM 9t 30l p x E 398 E o 9RA: I S0 il 21 had

Al ST gfeman eFshi €l Sier STemied B § qen fgyd ofdq: E o wifEd &
ST R

5. Tordl SEW g o HRO o fefq W fave st 8—=e d g 2|
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

foredt smaw gt fearfast St & =9 qV (r) o, V(1) ST=I 3Ta9T o SR faaa
% 9 q % RO Tave & B S 6 fag 5 o @, 98 wHork 39 Tt W, Seif
@ A g o HRO fa9d &l V (r) | Gfmfad o= &, 98 ®9 § gfifoa ==t
B

fopell =Tete o it et (TET) aTEl SEd gwel | uRiiE @ 21 TR T o
&M 37 A @ fo feoreea afwern sg uRfterfa o o =&t @ formm e iex
¥ oficR MY W@ 3§, 79 i =tk i ST Wil o el o fog s 9
gffera =&t @

5% 1078 C d -3 x 10 8C & I &Y 16 cm I R feerd €1 I e i
e ol ¥ & forg fig W Sgd fawa g 32 3 W fawa g i)

10 cm T o6l Ush 6~ o Feish ¥ TR 5 uC 1 &9 81 T2 o ohg
R fawe aftekfead wifsa)

6 cm %1 T R Fafed < fagell At B W S 3w 2 uC a9 -2 uC @ &
(a) Fem & ¥m favd I=8 1 95 iy

(b) T I8 & s fag W foga &t =1 faem =m0 27

12 cm 5121 316 T el =16 o 988 W 1.6 X 1077C 1 769 THaqH &9
9 foafa 21

(a) el oF TR

(b) Tt & Stk AT

(c) Tl o &% ¥ 18 cm W srafed, Tt fog W fog@ &= =@ grm?

TF TR U GO, fRE el % 4 9§, B iie 8pF
(1pF = 107" F) €1 I ufgentati o s= 1 g0 1 e Y 5o ST SR 3o oitel
% T § 6 WEEHIE H1 TH Teie W e S @t seet e @ gni?

9 pF o1 316t 99 Wt v § e T 3

(a) TS 1 et Hifar 1 &2

(b) = HASH 1 120 V o G901 (FwlE) | Sig & s, f geis guife ©
1 favara grm?

2 pF, 3 pF ¥R 4 pF #1ftdl aret @ G uredshn § §ig 7 2|

(a) TS 1 et Hiar 1 &2

(b) I TASH HT 100 V o W01 ¥ A 3 Al YAF Teia W A G bt

T
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2.8 Uzl o o9 Ag A6 T HHIGR gl WA &1 g UfEel F1 &Eha
6 x 108 m2 o1 37k =19 1 g 3 mm 7| Hef 1 ek 1 afekfera wifsw)
I 30 FUIRE &1 100 V o6 G901 9 i o S af §enfE &1 9o afges ™
forae aterer grm?

2.9 W 2.8 ¥ U Tu i &t ufgeristi o o= 9% 3 mm Tl 9 F Th e
(TR) (WEgdish = 6) W@ < Wl € al T shifery foh o1 e v
(@) fawa (sieest) Heror a1 & @
(b) T¥ROT i BT foran ST@m?

2.10 12 pF &1 T% GUIE 50 V o1 9 | W1 81 Henfid ® ferat feoreea St @iferm
BRIT?

2.11 200V HRI (FelE) ¥ Th 600 pF o Heifit i v foman s 21 ffe gaeht
GRoT 9 fifstd T 30§ 99 T 31 600 pF a1l SR 9o @ Sig <d
£ =8 ufwa § forat S 1 B9 B @2

ITfafed 1wy

2.12 7o 55 W Tk 8 mC F1 31E9 afeed 71 2 X109 C & T B 4 A9 !
fag P (0, 0, 3 cm) ®, fa43 R (0, 6 cm, 9 cm) ¥ @&, fag
Q (0,4 cm, 0)T% & W | fman T & uRewfea wifsml

2.13 b 95 o1l Uk S o Yelsh Y8 W q A | TH A6 T ok %ol ¥ o
g W o favwa qen faga & 3 wifsu)
2.14 1.5 uC 3R 2.5 uC 69 =t < ged el 30 em W feerd B

(a) <Al A i fer ol W % me fag W, e
(b) T fog | BT I Il 1@ oh Afe aa | 77 fag § 10 cm R fee@
fopelt fog W fawa aiR faea & o sifsw)
2.15 3Rk B r, 9o ol B 1, e T T et @it (i) W Q 6 B
(@) Il o ohy W Tk A6 g TN STl 1 @il o il 31 et i W s
A T 22

(b) = e FX (S emEw feia ) # foga &9 v o 7, =R @ e
T g Tt of arfrafia TR 1 =12 T ifu)

2.16 (a) <¥EU fF MARME T3 & T qwd ¥ W Ivd R Fordwy & ok st
ook | rEiae g g, o

. (¢}
E,-E).a=2
€

SR S Tohall STl 81 W8T h U ToIg W IS o AfWeld Tl Wigw § ae
03SH 95 W Y3 a9 S € (D ot faen urwd 1 9@ wiwd 2 1 @R 7))
37q: TWEY o =T o i o’ fod &7 on /e, B
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2.17

2.18

2.19

2.20

2.21

2.22

(b) <wiEy & e g o wh uwd 9@ S ured W feerdd & %1 iy
e Had ol

[ Gebd: (a) o o T=a-fram o1 ST Sifsul (b) o foT 39 9 1 ST 1 T

T WY W T Feerdgd &9 gR fRar T & g g 7))

ash =7E9 e A STl U ol STERE do T @igel THafE =t soH g
o1 B 1 < Sl o ofte o T | ferga & fepa €2

T TTESISH TAI] W IeieR 9ol Wie @M 0.53 A 50 W ufes € :

(a) frm &1 feafas S 1 eV o oo HIfST, Sefe W o soiee™ &
e 1 o g0 W Tefas St 1 e W T R

(b) Soiag ! T & | Fehael =am w1 T 92, 4 g8 o wen @
o zoe! wan ° fas il (a) § e feufast s o aferor w1 emef 22

(©) = frorfast o w1 1.06 A geraerion W = o forn S o, Swe (a) 3R
(b) & I FA B2

Ik H, 37 & & § ¥ T T 1 g o S 39 S1Egie snvifas e
(H}) 9= 8rmi (H;) =1 fe7aw seen (ground state) H &1 W2 ok = g4
TITTL.5A T 3 Seiaei e W o o 1 A%t g R 31 e 1 fearfaw
Fell T Hifee) fafas st &1 ¥ feufd o =79 %1 oo it

a 3R b et aret Q1 Saferd =Tes el T dR 5 TH-g ¥ Wie U F)| <A
et o geai W g &9 o 0 U }2 Wa uRome 1, 9% e yge
Fife for Fordl Tk et o dieur SR Jehiel fol R ermeen e, =wue 9qnl 6
aTven @ifush T g 2

fag (0, 0, —a) @1 (0, 0, @) W & AN FAN: —q R + ¢ Feora B
(@) fage (0.0, 2) 3N (x, y, 0) W Teeraga fawa = 272
(b) T g @ forelt foig 1 <0 r R farse =1 Foiken 9 HiwQ, STeife r/a>> 121

() x-318 W &g (5, 0, 0) ¥ f9g (-7, 0,0) TF TH W& A &l of S H
TR ATl AT B2 A TIET07 e oF 361 faIgafi oF e x-3181 | BT
T o ST q F I <A S?

et feg Tu s 2.32 & W se T o forg wigefat et < €, <1 T 81
Tqet & ote W feom fReh fag & foaw rw fava & fsfan wa wifse swr
r/a>> 11 39 9RO &1 o1 T faga feya a faga wha ga (s1erq fod twa
3T o fore g Rt | Sl

O @0 @ -cooteoteentenes oP
q -q -q q
< r —
o 2.32
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2.24

2.25

2.26

2.27

2.28

fremaga fava
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Teh Agd SHFITEE i 1 KV fa9era o aiue § 2 yF §e1is 1 aveshd |
1 uF o Gl S8 YR OEA o Suasd & S 400 V¥ a1 &1 fauaiaR o
T H TR | T G99 fa=rd GAE o =Faq ST & STeRashal 8|
2 F oTel Th HHIqR Uieehl Wil &1 Uigent o1 &slthel &1 €, Siefh urgemiai
1 gUha 0.5 cm 8?2 [T S ¥ Y 98 HHH WA fR we gent
uF &1 &9 9RE % i gid €7 quifu foe@-srueed e (Electrolytic
capacitors) %1 ¢fia ®el afem (0.1 F) gt 8 aFiifer =merel o oftar eifd
e g Bl 2]

o7 2.33 o Jedeh (ST) & qod ¥Rl 9 Hitse| 300 V HRT (V) o
WY YA FMR T A9 9 SHh! dieedl A Hhitsd|

100 pF

C, s "300 v

o 2.33

Topelt Wi Wigent W shi Wik Tkt &1 &arhel 90 cm?2 € 3IR ek sitel ek
2.5 mm 21 400 V G0 § G =1 smafv faan w2

(@ Fefer foran feemerga St wiea e 872

(b) 39 Sl ol Ulgehisti & die feragd &= o gfoa guse 9fa This T
TSl u TG HISU T8 TR, zehieti o e faga &5 E o 9iam i
u¥ HaY Tfya wifsu)

T 4 yF o FIisl sl 200 V E901 (Hwlg) 9 Ay feman e 21 fr gewon
T TR T TS I SN 2 uF o Hiel @ Siel Sl 81 Uee el whi
fepat Teeree ol o1 To1 3R Ae[-geehia Tt o &9 § g el 872
TIET foh ek HHieR UfEeh Wil w1 Yedeh UfgeRl TR Sl w1 WA %QE%,
Sl Q Wl W a9 # 3R E qizenteil o <t fogd & o1 oimm 21 w2 1%
o T i THAR

2022-23

89



90

2.29 T Hohdl Ticla ekl ekt Suge forpaiet onetal 9 3kt fearfa ® Tkt e
2, O Tort s T S o1 @ (Fas 2.34) 1 <uifsw fF Wietta denfer s
ol C 39 WhR =¥ 1 Sl © :

2.30

2.31

e 2.34

TET 1, IR r, FE: ARG qq A et w1 B €

T Mo §uiREd & fiad Mol 1 B 12 cm do1 9wl Mo & e
13 cm B STedt et g-Fufehd  qen fiad el W 2.5 uC 1 &9 &2 & 2
Gehgl Tl o o o T § 32 Wi %1 59 97 2

(a)
(b)
(c)

TR &l enfar I shifsa)
frad el @1 fasa = 22

9 GIRA ! &1Rar st gor T 12 cm 50 arct foreht forgea et w1 eian
Y HIAY| A BT o el 1 oifiar saft w9 =1 2

A SR AR

(a)

(b)

(c)

T 9 =T e 59 W emEw @, 3R Q, ¥, Th-3 o HHY o I T
1 gk <= feeRagd 5ot 1 IREm qed:

0,9,/4n¢, 1
BRI T S 8, &l r 3ok SRl o o™ BT g 87

IfE pere o o | 1/r® Fvia o1 q9ee (1/r? % €[ W) 81 @ &
ey 1w s1edt ot T grm?

feoraegm &= fa=ma & wh sie wiem smEw R g = form o e s
21 TE U fog A e S Aol &5 T % srfaw =enm?
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2.32

2.33

2.34

2.35

fremaga fava

GEISIIES]

(d) SoERM BRI T g el T i | AN oF &5 gR1 fohal el
foran a1 32 9k e SefgaRR B At @ g

() oH 9 g o T A =k o Y3 o IR-UR foed & ergiad
BT 1 R S deg fava st swaq gm?

) T The erh w1 IiRar § SrueRT w St €2

(@ TS G ST 1 shou HifeQ for o 1 qagdis (= 80),
AYF & WG (=6) ¥ Afesh Fi g 22

T SRR Uil § 15 cm @eE T oA 1.5 cm 91 1.4 cm &
< THIE S €| el do -Hafehd @ 3R it S 1 3.5 uC
aae fean T 21 free &5t eiitan oIk fiqd o 1 fawe 3 S
g gy (e fadl TR & T@nsti %1 ge1) i SUel wY ahd 2l

3 W 991 107 V m-! %1 Wegd qmed ol T 9l 9 1 kV
dieedl ST o i UfgehT eI 1 sAfoehed 1 e &1 [Taga
qmed o7 stfeshan fogd &7 € fo i usief form i gu erufq sniferh
A R TaT e WeR0T SR TR T We Y Tehl €] TRET 1 3T 9
&7 1 FHoft off woR grmed ok 10% @ stk & g =fewl 50 pF
o1ftar o fere afgertsti w1 foram =Faw &wa g1 =feu?

FeEeNHed: Ffafad § 9Td gafava g8 &1 9uid St

(@) z-fom o or=r fog@ &=

(b) T &5 S THEEH &Y 9 95d €, W Th € &9 (A -« 2-
faom) # T 2l

(©) T fog W *E THe HAERT, 3N

(d) T 990 § FAE T W I dd SERE T H 9 T
el

r, B Qe g SO ST T B Wel, r, R SR g, 3Rt % e
e (FR1) | o 21 e AR g, oA € @ (S ST 1 T AR
TN Sitg & Sl 8) Aavaieh &6 9 S99, el ¥ @iel 1 W & Faltead
B, AR WA W SER g, TD A |

2.36 = =1 s ST

(a) AT o Y3 o WE SIS i S WA eHT 400 kV W €,
Sreh g fogd & S=E g+ o Q1Y %A g1 81 gealt o IS ok
Ty faga &5 @M 100 V im-! 1 99 fRR T 39 R 9 9l gol
¥ 9 T, df o foawga oena = e @ar? (R iR v e 9m
ST, o7d: STk it I faga &= &l 7 1)

(b) U Al WM o THF T R o 9 2 m Sl TR 9z Tl
2 fooeh fBer | T 1 m2 &9 %1 ot Tt Hi = 2
ST GoIg I8 A o1q 1 =R i ol & < 51 S e e onim?
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(c) o T -Gt Skl o SRV TR HHR H SGa argHsd § fags
YT 1800 A O STl &1 e FMEHA SIeRy T quid: Frafem
Bt e SIEF & T B S? g s 6, e # wE
Ay T &2

(d) dfed o SR armeRer i faea S, it o T &6 § et e
22

[Tehd: T8 3TEY ¥ =102 C m™2 & 3TI&Y Jeat & (T53) W 4
=1 faen ® @ 100 V m-1 1 fagd &5 giar 1 @em 50 km S
e (TSTeeh S8 8 3= =eish ©) SdIeRo] w1 9ie! O =efehdl o SRl
AT +1800 C 1 &Y Ui Heheg THY &9 § Yool H 49 gral W&l €
qenfu, gedt frafer =&l glidt, Fife TOR ¥ & 999 @R afgd qen
afed-gien Bt Tt 8, S H9H A H HOTeRT geat | U9 & <t 81]
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