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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 €, SV = — |V TH HHiH

ufa
(2.20) ! AN 39 YR for@ Tehd € : "5

foxr 2.12 faya 9 &3 =
sV |V
Bl
79 YR BH TaEe & qu S fave § Hefta g el et W agen § —
() fgad &7 39 e 4 gl @ <@l fava 9 gaffos gra glar 21
(i) &l fag R forga &7 &1 TRAw, 39 f6g W Gafaya 8 & sifyiciead fagqa
& GRATT F id THiF [a€19T GREd §RT e fohal Sl &l

2.7 39N & Trerma &t frafas st

T TH TH W Fh W foEr w © fow feet g fag o W r, @,
feafq wfeell arat & oEW g, T g, §) MR W fomE o fmin § fRT MU e
() 1 U Y| 3HT 31 AR € R TR o W wH S STeRN g, TR g,
I AT T HH A1 S H e TS 5N S% SRl A fefqal 9o o 6 ok
T ¥ T qReher il AM ST, B9 Tee AERl g, 1 3Fd § fog r) 9% o
g1 Sfer 3w feorfa o &g o & & 2, forer faeg = s &1 sevgshar ug,
3Td: g, I 390 W r, Tk M H R T T ¥ 21 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 & fau s 1 9e-Taadr o SR Bl 2

THRI (2.22) g, T g, o fwer ff fog & fow @ 21 9K g, q, >0
T, T feafas ot oFTeTsh @it 81 U emifaa o ©, wEifR e e (g, g,
> 0) % oy, feerdga 9o wfaewtl g & qon omaen &1 oFd o foret oRfea <@
o 39 Ufahdl oa & foeg oM W oMk wE # Ul B s@eh fawdd,
TSt smare (g, g, < 0) o foiu feerci o1 Tkt Bl ©1 36 Wehaw H, sy
H TR I T fRufqE @ oA qH 3@ ARUl o9 o faws @ 9H A oM
FE H Tl 1 TR KR H, Sehiid 19 (37d ¥ adae frefdEl a) & fag
Wrﬁgﬁwuﬁﬂmaﬁaﬂwwéﬁémwﬁ%ﬁﬁ“ﬁfw
Bt

THIRT (2.22) HI SEHT @ TR0 o fhadt ot @@ o fem o fau
I AR ST TRl 8| TS, 3T BH A SO q,, g, AN g, HEA: r, ¥,
q r, W oo €, & o # feufes oo uftefaa w8 w=d g, ® o |
r, 6 @M H S w1 T SN qOREd 89 g, I ST W r, 9% A &1 T8
#1 & oifd 3@ o A fea e

1 a9
V,(x,) = 122
4 Vi () are (2.23)
AT g, T q, 3T =R AR fava 3= & &, fomeht g P 7 fave
1 (4 _ g
V., = 4 | 9
1.2 47[80 (rlP Top j (224]

SO g, H a5 r, 7 @ H B T FE r, WV, F g, T 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) Jfeh TR T % sTee T sifaw =emen W fask wa €, 3% fRw
TR Teh T @ T ®, W TR T e, 89 @9 &l A, B, C, 991 D
T WA & T @71 o AU SEvas & &1 Iiehed wal|l qF ooy, ggat
AEY +qH A T A Sl B, qUYENM A —q, +q T —q 1 FHEA:
B, C T D W @ Sl €1 fhe ¢ st i 1 oo frefafed ot
o fepan <1 Heha © :

(i) TSI +q Tl AR A H o2 T e 51t el off P ST T ©: 9 Y B
(i) 3TN —q sl B @M | e 71 & 5o +q 36 AW 21 98 (B ™

E) x (AT AEW +q & RO fog B W feeraga favwe)

=—q><( q )z_ q

4me, d 4rne,d

(iii) ST +q P! C R AW § foha 70 w1 56 +q MW A W T —q 79 B
T2l T8 (C W EW) x (AT B W @ & R0 C R fow@)
A
ane,d\2  4me,d

__q 1
a1 )

(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 ! fdt off 3171 1 § <o S5t /st !
URehferd e o1 A R Fehd € AR € @HT 3T hl TG HL Tohdl ©
foh & vl W oS WHE @l 21)
(b) wEfh =R STEW A, B, C T D R 8, ST g, i 6 E R @M H fovan
T i s g, % (A, B, C T2 DR € 3Tawi o %R0 E R feerdeq
faud) & SR 81 T 9 Y fog E R ferdwmy fawa s 7, Fife Aden
C W 799 o ®RU fawd B 9o D g1 FR& & S 21 37 f9g E 9o fonsht
off STeeT B AN H I hE HIAT TE T B

2.8 a1 a7 ¥ Teufast st

2.8.1 Uehet IMAYT ohi fearfast Fett

M 2.7 ¥ faga &7 o € &1 fauie Ioo@ fRan Ta—siew qur 3!
frorfaai—qen 37 smawn o e 1 feafas st fuifad #1139 egam A =4
oY Hefud W fa= we yod €1 fad Ry e en o feeh smaw g feafas
Sl o Bt B2 okqd |, T€ WY R fag o S g ferew@ fawa w1 ewon
FI AR o T o (AT SAET 2.1 991 2.2) | W T T 79 R 3O 9% T
FH ok fau @ ® T fvg w0 9 97 e 2.7 § &1 W == @ fa= 7

Tl Y@ AR I8 B T o1 g9 T8l W Tondll arer &y | e (Sien Saw)
1 frofas ol o famg & ==f # @ 21 398 o1 &7 E $9 K U e g}
Seq= &t feren sman feeRt fearfast ot o1 &0 uRehed & =ed @)1 faea &
E SH €d g1 Scq— o S @ S fXw 7 sy (smaw) ) gfte § @ gl
21 9 ©id TG 8 Fehal 8 T WA A Fid ST ¥ AR e 2, S 5w
ff 7rel ffde 2 @ % @ fae@ & E s1wen o Sl o SR ferern faswe v
B0 I8 UHd © foh SIEY g ST & S S died Hidl i Tiefek 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

2021-22



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
of% fiig Pl el e 6 % WE wE Rl R ¢ ¥, A o9 7 forw g §

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 @R ﬁ?ﬁm:rl HﬂTrQWﬁﬂﬁﬁmﬁﬁqlﬁﬂT%
o1 fearfast oot oo et 2239 fa=mm 1 fmio @ o oy 1w e 1 9femen
FH & U 3T 78 Fed F fF UeS T SO g, H 3T W r, T AW T
TR (2.27) % STTER, 36 w0 | fohan 70 #W g, Vi(r,) ¥ 379 €F SO g,
r, T @M ¥ fFT 9§19 a1e w1 R fTER #5321 38 R0 | Sed 9@ &9 E 6
foes € @ TEl #a1, 9 g, & FRO & F fows Ff wE w0 @ ) oo

qQ‘TI'{Wé'é?_O\FWWWW

=q,Vi(r,)

q, ™ q, o SR & o foeg feran T

__ 99
4Te

T r,, STERN q, T q, % o= H U &1 FR T THIH (2.27) T (2.22) H
AT fefen 21 &t o fee steamia fasid W W g, W &5 (E T g, 3 wR
&) & faeg fru U wmf #1 Sed 21 o:

qQGF)l rQWﬂﬁﬁWTﬂTﬁFﬁf

= q,Vi(r,)+ 1% 2.28)
4rer,
39 TN,
frorma =1 frufas =it
= fo=mg o fmior | foran = =
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§ oo fe w1 fhdt oy fagm &3 E = A (1/r2);
A=9 x 10°Ne' m? ¥ @I 741 B | 59 fo=r@ w1 feemegd oft 1 IRener
2y

&

N -12
(a) U=ﬁ%=9x109x7x(02)—12;0= 0.7 J

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

(c) 2 ST 1 URERer =1 Sell TaRafad Wt 81 e & T8] W Ay Al
o1 el TR & o WY S e i it off 21 37d: B9 98 UK © TR

7uC LA —2uC

0.09m  * 0.09m

q,V (rl) + Q2V(r2) =A

10 e w2 feeragd oot &1 |7 ®
N
QV(5)+qV () + 2% = A THE | g 2HC 74
4TEyT, 0.09m 0.09m
=70-20-0.7 = 49.3J

2.8.3 =@ ax ¥ fgyga =t fufw s

o 2.16 # =T gaR fFet ThemE foR[ & E o W@ a6l g, = +q 96
q, = —q % Ty ® fommr =S

S B fawel e o <@, uhaHH faea &9 | fgya
fordlt e 91 w1 STI¥E &I hdl; WG T aa1 A0 1 ST
- T € S 3H TR B

T = pxE (2.30)
g THH UM &1 g I HOM (519 T p IAME TH-TH &
AT el FiaaHiat Te €) | | SIg 1S sl st SArepuf
T,y ¥ FHER AN S € 9T w6 9@ ol w2

\4

\4

, ST A 2 SR 38 HW % A o B wIoi @ o
R T Gem FIO = F FI0T 9, W FI 6, W AP F 2 2
o 30 @ T e g e T
fox 2.16 Tl fagd feya 1 THemm W=I;qu@(9)d9=je(?pEsin6d9

T & | fearfas e
= pE(cos§, —cos6)) (2.31)
7% % frema o feafast ool o &9 ® wfea 8 S @) 99 g0 fefas st U(6)
1 fgyd o el gt 0 @ Tag L Tohd &1 37 feorfast Setiedi &1 «ifd ==l ed
39 HIV o =9 w1 S o R e feafas it U = 9 S wiepfas
= o SFTHR 0, =/ 2 feran S =few) (gHent TRt == o Aq d fean wn
1) 7@ 70 7% fom wd €,

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

2021-22




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 2 ferfes S & o fadien mecget T €, o TR (2.34)
Y &q fgdia 1 i DS Tehd 21 36 YR ¥ J€ THIHT (2.32) o ®9 § 31 Sl 2

379 B I8 WS Wehd ¢ foh T 6 =m/2 T TR o1l 39 THT H +q TN —q A
el &9 E o fovg o o Ty ST et e wae qen fauda € i ffia & S
g @fdqVir) -Vir)l=0

SEET0T 2.6 TF TSI o 3] H 102 cm 1 LR oFA fgyd el R
106V m™ UfRAT & Uk wifeeiel feragd &9 %1 o] 39 U9 o U
A (F=1 q19 @) 1 yfferd feman T 21 3= & H K9 602 w01 ¥ 55
& St B &y T fRen o fgyet @i dfeeg R § g SO Sell
ke HifTl Giaen o fIu T3 1 a0 100% T S Gehel 2l

T Tl s 319] T fgyd emeui= 102°C m

<fer ferdt Teref & T Tt H 6 x 10?3 10] B €, Fd: TR BT H F
f5ga 3ol p=6%x10°%x 102 Cm =6 x 10°Cm

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

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

3T, &1 Sl 1 B Bt €1 IR g fgyat Bt ufekes e H S % ®Y
T g el Y BT =R

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 G S & U1 o ®Y H A S Hehdl 1 Hlelh § G o B €1 S
ek e & g1 Tt ®, ot STET ek U ot okl 3TN T 3 STH =T el
wifer feofd o o soide = 1 39 YR faafa w2 od & & =es o e
® WM W fagd & 3 e 21t = & i ferdgd e I gl 2l

2. ATV Teteh oF TS W, U8 & Yok fog W ferdem &%
AfeAsE g1 =Tfey

4% E U5 o Afeieed el @ dl SUehl %S o ST IS YR UIH BT e U

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

E 1 &5 991 @ ¥edh T81 31 Aol 39 YR, fFdl STERM 9eed & §8 T

feeRatga &7 g2 & &Y fag W g2 & 37fictaad gir =iz (fandh = o fau fag

W HE TG A T T 7, ST U3 dsh W ot & I e 21) aiomd 5 3

3. Wifaer frafa o fodt =mees o o19d o &g arfafiad smavr =&t
Bl el

ol ST =TT oF Ui oY ST AYa] Y3 3Taad | e qel 0T
A9 GUE W1 A B € S foRdt =retsh i eTafva feran s @, @ wifqe feorfa
o erfafia e shaet SHeh g3 W faeme &ar 81 78 ey e 9 T @) fhd
e o Hia forelt aRfeas sTEad sfage v W =R N sTEds s1a9d v &l
UReg wE o6 fRdt 9% g8 S W erdd &% Y g €1 39 N, S¥ oA
Al el FARd I B 3T MSH o o AR S UiEg HIE 2 369 e B
WY Y S AT TS BT =, Ia SIS o4 Hehd €, 0fd ST v i eI
(At fog doh BiT) 1 ST Gehdl €1 HeRT AU I8 g3N fof wror & WX B
q2 e 7T @ qur Az Hig Afiad SEv € @ 39 Y3 W FEE g =mey

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 % Wa AR FerdEh & ¥ ¥; I8 & R o fogd &9 7= &
sAfirciaed 21 o1d: fefomn @ o ool el v shaet fefemn &t aed (33)
I T W 1 81 TE + E5S (6 > 0k oAU eI, 6 < 0 o feIu oled)
TR B, df% =erw & B &F 5S W fagd &7 E
1 Fora AT ST Gehdl © 991 E 3R §S THIQ 127 Fiagmial
g1 fefo g wieg, smaw o6s B =T fag o
SRR

pss = 9498 djs

]

E= |t (2.36)

80
W qe Hi wiwfed #d gC foF foaga &= U= &
sfciaed B, B9 W1 (2.35) oF &9 § WY Hee urd 2
2 ST, FHIHIT (2.35) 3TN 5@ oo QM (9@l oh g
T 21 6> 0 fau, faga & g3 & afeda sifuciaen 2;
M o< 0% fau, fagd &9 g8 & iqde sificiaad 2|

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

(TT) B a1 3G HIe o IR HIE 3TET A &1l Th fafdre

qRoTY 9% 3@ i e fh 9 HieX # FiE o Ahfd Td STER F A B, qd
WR 39 weieh W fehad off qRE 1 ey e iR fha off e 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 % et =TT % TRyl Feerae Toremt
® 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 ¥)|

V=V,

fora 2.19 el =Ters o o HewqUl ferdrE e

ISTEIUT 2.7

(a) g8 S § o1 AN o o< 98 KOS o THS 1 SAhIHT F ol 7, FI?
I =Tt of e a1 oot =1 &7 &1 Al = g /2 [oA © R e faga s
T 211

(b) TR ToR forgadielt &1 g AgAM ok foeis R o qfeq gofeh wietsh a-g 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-GR H FRET B W T qA Aah ok R e
TeoreEm & 31 et 81 forelt wwergd W e 98 g
Tfa gwa € =it fE ot @ grEn Smar @ R e e
WA oF I8 W H A6V URd HL 1 € S Tk THr e
I I T S ST & 1 faiy shiar €1 W Wk 9
1, 39 YRR &1 URA for@ & 9w & &l Foned 9 H
fRfera &l a1l T8 Shaet &9 H T <@ J1 3T YA I
o WeEd 1 gpfa R e w21 59 g i gmeE
o foru & fepredt o uerel o enfvesh TR W eraen fearom
% I H AIIIHAT SN
fordt urel o 1] et Steren Siyelt B whd 2

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

forefl S7egelt S70] W oY T MR & BR TH gy oy
B B| 9 9] h1 hiS TR (31 SMafih) fgea
el &l BiTl STsRTeM (O,) Tl BTggIS (H,) 317
H, Co,

et STuyeT o SR € o Tmfafa o S i
fgya smeot 7l Bian| s5er faudia 1g ¢et 319 a8 g
& e el e Fomesl % ohg gUs-gus (39

feorfa o «ff S 1E amer & 6T ) #a €1 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 fgga et & w6t feen o erar @ qon &
LD S 1 <ol o STRAAl g 21 (ered foreh
- foq o iR 5 © S= s gEelie
WEEd Fed §) fafe= sl o R fgya
STE0] Teh-SE H ST 9l & o1 Suferfa o

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

T e fgya sl oft foerfaa e o @, g

@ srgell o) T SR 9= gl 21 ferelt wmer &

E#0 sTufearfa o, fafv= sl fgga adta faais
& HRU Ao sfufa=fad en 8 31d:
%% et Tgea el ¥ el 21 S hiE o e
B Iy feran Sar @ @ eferd fgya st
7 89 % T g 2w ¥ wE T

= T | g o 4, A
¥ uw e fgya eml W S R, e,

(b) el 319y

TIEE Yferd B 1 @1 e i i g e
faRielt wRaRl i eAufers o W AR

forr 2.22 forelt amr faa & & 1 ToR fFY TR T e 2, S 3H UHR E : g7 o fgya feafas
fgya el fawfad & 81 (a) STyt 3107, (b) et 7)) Wﬁ@gaaﬁmﬁ?waﬁf@?mﬁaﬂ

72

TG T ®, q91 ddE S S W@ i
faTE o1 W el €1 5eh Safafier tege STupe i wifa wrel «ft SR fgya sl
T & Hehdl &, T SAUh €I H W@ 99 et st ok fow stfure mecye
g 2l

TH YRR <Al & TR |, R el el SAqe STeel, Wiegd e «rer & i
Sufefa & us e fgya smpl fawfad &= o 21 fdt gered 1 9fa wehisk emaaa
foya el STt yaor wHe € qen 38 P g1 ffds fopan s 21 Wasw gasfien
el o fen

P=E y E (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 faeR W S R U9 ThEE 9 &9 E, ¥ W ®, S e o q
ToThl oh HHIGY 21 & o RO WEEd H THHHAM aU P el 81 TH YHR
Teoh oF Yo STEA STCURl AV &5 i fen § W fgyd el P Av sl
Bl A ®Y Y AT U AV Bl B €, Wq @A IAUS Fea 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 e
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 —HEEHE=HED

AN FAE £ o) WEGd TR e & HRO T A s ——p

el ¥ IS el el Der2.23 F TG i T
‘ s @ S % THM g |, WY

2.11 Gerfa a9 arfar ot STt ST S %

1S G fagaieh gR1 gereh <1 =etehl o1 T Fenrd el & (Fos1 2.24) | =ereh
W SO @, T Q, T Ik fa9a HAL: V, 1 V, & UA:, FeeR H, I ATl
W AEY Q T —Q T & T ST fawdieR V=V, - V, B T1 ¥H kel TH YRR
& foorg & i W foar 31 (T Wt = &1 ot G &t «ifa g
fohan <1 Tkl €, A TR 1 30 W A7) A Areteni 1 e 52 & 3 il
Y HAIfS FToh TR HA ST Fehal 81 Q 1 G &1 6 Hed ¢, F,
I H IE GRS o Toh A T STORT Bl §— WG 1 Fe SO Y Bl

i o o9 o & H fagd & STEw Q% STHAM gl #1 erefd, af
TR W ST S L o S @ & fog R foegd & ]R8 Smam (98
g o T den Ry fagid gr Sfafifed for &= den stew & =
FIHANIE 1 ST 21) of@, favaiar v el o wliero sreer 1 & &
foog o 29 1 9% o IH A 99 Ui =69 g fFT MU FE % SR
Bl 8| THeh Herea®d, V ol Q o SITRENT €, 9 S Q/ VU i © —

Q

C= v (2.38)

T2l U i @ o gl i enfiar hed €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

ELSip|
AT A o

I

TRl (2.38) 7€ St & fom a2 ¢ ok forw @i @ Frad € @ v oy Bin B1 gEeh
e 77 ® o =<1 qurfs oy fase v srieied emae @ o &€ IR i ufiEs
FX Hehdl 81 SHHT ARG STANT 21 $=d fawai o =erh o =R 31 Ject
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 HeT Y Hehdl €, 3@ HIEAH 1 GHEd GrHed el g1 9 o foTy T8 e
3 x10° Vm €1 31 =1eiehi o &= 1 cm WHITE oF Gkt o Tl 218 & =Teleh| oh o=
3% 10*V fa9aicr & dsqedt e €1 ora: fordl Henfer & faw fon fordht emor o6
ST AN | STERT ! Giad i oh g IFeh! &1l i Sa1 3ifieh 3=a oTaed
B =feT foh 37k = fawaiaR steran foga & 3qet vs  dim 9 1 = 711 58
=1 vresl o 39 YR of e whd ® R fedt Ry o wifer 6 faen T el
&R0T ok YA 1 Ted T HT Teh 1 it 81 aeR |, 1 g, «1fidr 1 91gd e
R 2, IRl o SAfe T |5, 39 A (319id $ie) o STUade 8 1 uF =
10°F, 1 nF = 10°F, 1 pF = 10"2F 31| 3TN ! Hfed & o Afafea e
Aferepier gearerd! o aiuel (ac 9Ruel) o yq@ ste@El oF €9 H SN B 2
T 7 H ac URuell | Gt oF Hecrgul et 1 o R w2

2.12 gatay ufgent G
forell i afgert Gl & <1 o<t Hwae Toh-98 o FHIG =Telh iEshTd e 2,
e s gerehe 9 eraT ® (o 2.25) | &9 duem < ufgeriet & st qream &
w0 | frafd & o 1 SFTet Sum | ufgehietl & o9 Wegd "eTd o 99E 6
Tui feman T #1 A AT gk ufgeRt 1 eEEd A 9 S o9 g d
T afgerretl W emEw @ den —Q B Hf aiemsti w1 e famet w1 gor o d
TEd BRI B (P << A), TH THTAH &R g ¥ o 1 Hd G0l 6 &
faga &% oF RO 1 STEN T Hehd € (MY STAM

—— 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-

+ 4+ + + + + + + + + +

M & 1 (IfEhT 1 oF S T &)

=L

- 2g, 2¢,

E =
jl/' M & 11 (dfgeht 2 o i T &)

Tgﬁ-q I o (o2

TR e — O 2 2 =0 (2.40)
ot 2.25 FHIR Fg1 HM e 192 % il A §, < S T

74 F fogd & 98 Wd € @R g9 W eI 2
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REISIIES]

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, sTiergER, T &1 safhta W sk wear @1 gl 9, S A = 1m?,
d=1mm€h‘fﬂ"1

Co 8.85x102C?N'm™ x 1m?
10°m
[Ty T ST THdE fF 1F=1CV'=1C (NC'm)'=1C>N"'m"']I
THY Yhe Bl § T S Uge vl fba S g @ R 1 F ovaer | uifid w5
Teh 9gd 91 Tshish 21 1 F 1 ‘faenerdr’ =1 <&+ &1 Tk &1 iR ff 8 fF 50 a2
Fa #R fF 1F afta & oot ufger genfar &1 ufgwett &1 e,
g 37k =9 U 1 cm 2, fra &A1 =1few) o <

=8.85x10°F (2.44)

a-cd_ IF x10°m
& 8.85x107?C°N'm™

et ufgept sl ool o WS @A 30 km BH1 =BT

2.13 ofiar W WA W g

fordt o & W Qo oF AUER % 9N W WM oh UvHl YU 376 BN
P N T I SRR S O S Ole e gt 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 €, @@

o
E,=—
&

e fawai v, 2,

=10m? (2.45)
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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 | foR@ & ST Yhr & aggedl g @ e afgsst ) 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)

&

figer e % foru, &9 oTel FW § i o, E, 3791 o % SIIHEEI €l 38 YR
(0-0). oo STHATIC & T2 & for Fhdl © o

-9
o-0p = (2.49)
el K TRegd 1 T R sifueem 21 e ? 6 K> 1, @@

_od  Qd

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

_Q_SOKA
c=2=%= (2.51)
TFEA ¢, K Sl HEAH 1 Wagdih Hed & 901 30 ¢ o gR FAfde foan s 2
e=¢g K (2.52)

fafa o fIT K= 1,72 e=¢,; ¢, 1 Faiq o1 wrdigar shed €1 ey s
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]]

BT ® e a%ad 38 oush ®9 H fRdl ugred oF wEgdish 1 qRem o ®9

o @ S Fehdl 2l
| fo

T A HT RO W IR ARFEA I qe IRA e F o) e gav P W o i
T ey Tq & GH (2.54) W UK U

&n fa =geafa o R 1 o € S 39 YRR 2

0'p=P.f1
Tel n Y3 o dfequel fudead &1 THis Gfel B TR K o gt s 7, g8 gt
STHfE o WEgd W Ar] gt 21 fas 2.23 | Eeh % fog P e U W noh e €
T ¢ TR W a % ORI T 38 TR e I3 W URA A6 S UHSE q1 ¢ IR W
€ HUMCHS B, ST foh &0 Jged 1 T[UTcsh ==l § STHM ol 9o © | foe@ & o foag afw
&9 H gt faes
o—-P.n

&

Yl (¢, E +P)en=0
T ¢, E + P 1 9gd faeeqd ed & 71 38 D 51 Ffde % 21 D T Ffew Tfer 31 39 7R

D=¢E+P,D:n =0,

D &1 Greferar 71g ® T fafd & E o 1691 M o @ Heifera 81 ST whiE qXea Aread fommm e
2, @ aegedl ik D R R0 R oft St 21 Rl Wiegd /ieAn o fu et e el ¢ 9@ D
1 T4 Hael 8, E § | f P 721 E &1 faond w6 €, ¥t 9 9w P, E T91 D TH-SW &
Al B

D T E o URHEMN 1 4G

E.n=

2: 0§, - &K

E o-o0;,

TH TR,

D=¢ KE
dgL,P=D -¢,E =¢, (K-1)E

I8 THIRIO (2.37) H wRefod Sgd yafq o foe 3@ €

2= (D) ‘

SETEIOT 2.8 K WAl o ueref o fohdlt eeh i &l GHIa dfgeh
T 1 UfEeRtell o &5hel oF HHH € W ok i HICE (3/4)d €, T8l
d dfgeien & st gerRa @1 ufgepieti o ot [ech &l WWH W Gl wi
o ® 1 9Red gl Smem?

A HH AT S Ufgehieti o s wIE WoEd T&l o ufgehist o si=
faem &9 B, = V,/d € T favei@ v, 21 3 o1 i wega vl @ faan
ST & f WeEd | fogd &9 E= E,/ K g 79 faveia g

8°C In»3ibe
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V= E( d)+ &(Ed)

—Ed( )_ K+3
4 4K 4K

ﬁmrmmwvm%wgmwﬁw%w%q@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 & HIfG fSmeht enfiand ¢, C,,..., C, ¥, %5 WASH g1 Th g &Nt C
FRRT ST ] B S R e A S 4 e 4 G A
fasft et B1 Q) Heyrfad el SS9 YR

2.14.1 GREAT T AUHE IS

fot 2.26 ¥ 1 "arfar ¢, qen ¢, Svfisw ® wAfSa <oie T g
C, % 9 @ C, F1 < UTga S % < 2Tl | At § den 51 W
Qe Qaﬁﬂélsﬂw@mﬁa‘a’%ﬁﬁc %1 <2 Afgehl W —Q T C, Tl 18 Ufgeht
TS +Q 1 M T A 2, ?ﬁﬂmﬁaﬁﬁﬂﬁﬁgwaﬁ
9 -9 0 - T e e I T8l B $Heh GRUTHES®T C, Al C,
wﬁﬂwmﬁwﬁaﬁﬁﬁgﬁéﬁmamclw C,
T SO 39 999 T Yallled Bidl @, S d% foh Jeis
G ¢, 1 €, W 2 A6 Y[ el 81 Sl defl C, T
C, ! WA & o1l =1eteh | foR[d & I el sl
3Td: SUlRA HASH | Yo i &t <M afgeist W
A (+Q) THM F1 T FANH & o R fawaua v
Il ¢, qen ¢, ok Tl oX shaen: faseardl v, de Vv,

IR B B

33TEY0T 2.8

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

||||‘|||I<§:J

| |
+ + + +

+ + + +

(o G

vev av,= 2+ 2

2.55
fera 2.26 < UG &1 Suiiery G| 12 G G, ( )

Vv 1 1
T 576 e, (2.56)

TH 39 GAISH i Teh UG GHE G 99 Tehd &
forg W smewt @ don foweh fad o o9 fawen@® van
qa GarsH i yswsﬁ &R
- C=% (2.57)

HHERTT (2.57) T THRT (2.56) T T I |
&Y frefafad day ura giar 2—

C, C, C, C, 1 1 1

fort 2.27 n IR F1 SofEn weE 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 UREshH HASH o faw guel e ¢ o fae
s T, T YR W TR S wshan & [ 2.28(b)] :

Q9=09,*Q*...+ 09, (2.65)
#Aid, CV=C,V+C,V+..C,V (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 —>

3ITTEIOT 2.9 o 2.29 H TWIT $EAR 10 pF & =R HenfGi o forlt Jeaeh
%1 500 V o B 9 FAIfSd foha 721 B1 () Feereh 1 qed ¢, 99 (b)
Y HHRE W STEWT 1d Hifew| (Fe: Tt Temia | sasr Susht 3=
fawe 1 Ufgert T ATET o SRISR BIdl € el Je e e fawe w5t fgen

W S o IR § qHH, wig fersdd g )|

+Q -Q
B :} } c
c,

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

e 2.29
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1

(a)

o 2.30

I
©

[\

32TgUl 2.9

[=4
(D~

T

(a) f&u T eaeh ¥ 9 Wi ¢, ¢, 7@ ¢, gviisd | wafsm € 5
TG 1 gelt oM ¢ 39 YR = i St @ ¢

1 1.1 1

NG INCINGN
C,=C,=C,=10 yF, C’=(10/3) uF
ﬁz?ﬁ%ﬁ , 1 C' % TREEA | T e T €1 e, W Headh # qed

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

(b) o ¥ T= 2 f& ), C, T C, TS W & A 2, 9 ST 78

mgélmﬁmcmmg 31 o 3% ABF e & o
faveidt @/C,, Bcé?ﬁqﬁmg/c de1 CD & i W@/ C, ®, o7

9.9.9
¢'c e,

=500V

qq @7/ C, =500 V

399 B4 guife ot fafvy= enfareti o fgu w wei o foaw
Q=5OOV><%,UF=1.7><10‘3C qen
Q'=500V x10 4F=5.0x10°C

2.15 werfar ® w@fea st
o1 fF e S Tt | st T, Ui <) =rerehl o1 U U e B ©

518 W @Y Q 991 —Q B € a1 TS 5w g g 21 39 fa=me | wfaa s
T L o AU SR ° T A Tl 1 d9en 2 R foer wifsw) 19 =es 2

©

—

ai

b

|

|

(b)

(@ 9 1 W Q' ¥ Q +489

I
©

N

Tk @ =)o # evew faff@ w # feen

T S (b)

80

i &1 smafyd s o
for T F FE FHT SEEHA I
qfgwtett o o9 faga & & dfed et &
w9 § fwen 1 @& 7

Y e 1 T AT i S-S THS H TMIART HI i
fordt afhan 1 o FifeTe, qifes o7d | =Tt 1 W Q STe
3T Q| STERT HeE0 90 o {9R 31d § = 2 W -Q
e g ® (e 2.30)1

JMET HI12 T 1 R THART H | ol w1 HET erdl
g, IfF W O H aaw 2 H o o 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 HAY: @Y Q' AU —Q' &1 3@ Teurfq o, =rereni 1 qen
2 o ot faueiat v/ = Q/C @l €, @&l C fem &1 it
21 316 TE heqdl RIS foh @ 6w 5Q° Wk 2% 1H
TFIARG T ST €1 3@ =R01 § fohan T e (Sw), e
TRUTAEEY = 1 T TEN Q' 9ghl Q' + 8Q' & il
2, T YR o Tl Wl ©

oW =V'0Q = %JQ' (2.68)
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<fer 5Q' 1 &H foa = Biel o1 Tehd €, T (2.68) H1 B TH FhR
ff fo@ w&d ©

1 ’ n2 _ ’2
W—%[(Q +0Q°) -Q] (2.69)

THIRT (2.69) H 6Q’ &1 fgtila wife o6 U8 A« §Q?/2C & Q' o Af=sh
BIE BN o HROT 0 WS SULT H1 S Fehell &1 37d: FHIHIT (2.68) AT (2.69)
Tdgn 21 et foman T S (W), STEY Q' i YA 9 Q % g8 § 3Tfish =Ron
¥ T T o wE (W) T AN B &

W = Y sW
| FTOn FT AW
i / N2 _ 79
= m;am N 2C[(Q +0Q) - Q9”1 (2.70)

- %[{JQ’Z —01+{(26Q7 - 69"} H(B5QF ~ (269} +...

+Q? -(Q -9 (2.71)
—l[QZ—ol—Q—2 2.72)
- 2C - 2C @.

& uftoms WY &, Tt (2.68) § THRGH g Ud TR S HehdT 7

Q A 2 9 2
_(950 197 _9
W‘!caQ_c 2 1~ 2c
T nved 1 A S TEl € s THRRhe Sgd | DI U <l A € 2
Ffqe aRtome, FHiet (2.72), 1 TH fa-T9= TR 9§ o9 H Hahd ©
1

2
1
zzQ_CZECVZ -9V (2.73)

<ifer feerdga o1 Welt a1 ®, 78 w e o fofes oo & w9 9 dfa
&1 Wl 81 FEl wR @ fr feafast st 1 eifam oftom, weeRo (2.73), f5@ g
T Hunfs w1 ey fa=ma ffda foean wn €, 39 @ w fask 72 wan o9 #iE
e FREfem g & a S w S TR A S 31 e w1 e %
e foga & o ‘wfea’ g8 feufas o1l o &9 § Tue 9 81 58 <@ @ g,
T & gt 9, fhdl aHia digent (Tois 1 &9ha A) S foreen! digantsti
& o gud d 7, W faEr Hifem)

quifa | wfad e

19> (Ao _ d

X — (2.74)
2C 2 EA

T S T o W % A e a9 £ E w8

(o2
E=— (2.75)

2
GO (2.74) 9N (2.75) W I Bl B—
Tuie o gfead S
U= (1/2)gE* x Ad (2.76)
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W odifqent

& ST, Ad ST qieehietl o e oh &5 w1 S © (S & § oherel forg
&30 BT ©) | I 8H o7l Tl o1 TSR o Wid Wehich ST o Hied ol o &Y
o qRWIfa &3, FHIH (2.76) o SATAR

fogd &= =1 Sl o u=(1/2)¢,E? (2.77)

Tafy O SRl (2.77) FHIR igehl WGl oF WeRdol H o i ®,
ot faga &9 &1 Sl o9 o Gefud IRom 9Rqd §, o1cid e ® den I
ot oft sreer fomarg o RO faga &9 W o B 2

SETEIOT 2.10 (a) 900 pF o forddl Gerfr &t 100 V S8 4 smafyr fwan
T [fe 2.31(a)]1 WOmiel # wiea ool TeeRegd Sl TRt €2 (b) 39
G o1 St @ feifsr ek el =1 900 pF o Wenfsr § waifsra fahan
| e g e feerdEa St ferat 272

9 -9
+9 -9 2 2
ar - 4+ =
aF = RS -
aF = 4L -
o = + -
+ - + =
+ - + -
+ - + -
+ P + -

@
@}

100 V
O O Q + --9
+ =
(a) = =
+ -
i
+ -
C
(b)
fow2.31
&1
(a) TURA W Ew
Q=CV=900x% 10"2Fx100V=9x% 10%C
o g/ e et

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

(b) Tl feorfa &, <A el 1 oTesh afgehtd TAE fawe W, qen
ST RS Tigehd sU q9H fave W 21 7 offey st faswera
V' Bl 99, Td® GeIis W SAEn Q' = 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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3A: (@) W (b) § S W I A& hi s &4 &l gl qemy Afay
FST SRR ST h1 ohael ST BT €| 9 91T Foil el =Ieit Sl 87
frerma =1 fearfd (b) @ =afted 81 W 9o THT ol @1 39 orEfy o
e Ui W SR G | U et fagd o) yenfed @it #1 5|
eIt | o qen faega geent feifenol o ®9 § s Seil-&d 8 Sl 8

33601 2.10

|

TR 5ot T Sl 5ot 21 Rt amer oot (feereegd =it o g9 wd fawdia) gr
AW q 7 g R g P o # Fen T T q (V, — V) @ 3, 0
affem forg den yrfyens fog o = emew 1 feafaw ssietl 1 i@ & 21
et fag R fawa (Tt amer woiwh) wfd wehish ommeeT W foen T a8 % =i
2 S 3W R I 3 ¥ 39 g 9% R H fren St €1 foredt g W fave faeht
Irsaar feerier o fqiq agfes i 7, =i St Uiy Hifgek €9 ¥ Teeqf ? 98
3 fagetl o e favaiat 21 g erd W frdlt smaet o wHRw fawa i 3= 9o
(Frgen AF) @ o foag | @ forsedt smaer Q o wRo fefa 9fer ¢ o foag |
e fava

V(r) = 1 9

47(3807
T forg W feerd p foya sl & fag foya o wror feorfa wfewr ¢ o6 foreft fog w
feoree fawa

V(r) =

1 pi

4me, r*

T wfkomy fret feyga (S W 99 —q o1 @ Th-TR ¥ 2a T W &) o fog
r>>a¥d o " Fﬂ"l%ﬁT%l

fafd gfeir . r,, ... 1, o e dy Ao -es qné€ Ay fo=mg =1 A0
fagia g feht fag P fasa
V=;(&+q—2+..‘+q—”)
4756‘0 rlP r2P rnP

TE W 1), R q, AP F GG, r,p, SN g, T P F A= B A B, 7
11 il g TR 2

THfE I3 T U@ IS el § Toreh weft fogeti W fawa &1 q@H 9+ e 2
el forg st oh faw, 36 STewT ol ohx AR @ie T Hehal dl TAATE T
B B gafawd g3 o fopdlt fog R fogd & E 59 95 @ oA ot eifipets &
IR e 21 E & fKen =@ 2t € g feen o S fawa doar @ sea 21
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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 qzé?ﬁ?riﬁ{ﬁél

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

ot =i o 1R ¥ feerdgd &9 E 9 ¥ ¢ ot safer =rees % 7w
% G I E IS o SAfcieree el 2

E=6%fl,'qﬁ 1 SfewfE s 3 STIfE T | 9O o T ST S

21 Tl et o STTAYT sheel SEeh T8 W €l fem @ wehd €| fendl et o
et (+fiaR) qen 3Hek g8 W fawa e fog W frad wa €1 =t o i) fmed
STEIfEEH HieX (Ta1) ® foeE &5 3= B 2l

Tt 1 U =oreh! k1 R g @ S Rt faregadielt g Ueh-gR @ g wd
g1 THs! ¥Rl C & C = Q/V §N URWifta fehan = €, & Q qe —Q 56
< AT % A § AN VS I ok S fa9ai® 71 C 1 Feir gofn gt
1 SATHA ST, SHR, & =1eieh] 1 Aufars feerfaa g fofen Star 21 enfian
%1 Thih WE 8: 1F=1C V!
fendlt THIR dfgent Henfer (wfgehrsfi o st fafa) o fer

C =¢ A/d
&l A Ueleh UfgeRT 1 &thel aell d Sok S sl JUhH 2

fs ferelt Wiy 1 <) Aieaiet o o I3 fagaue e (TWeEd) 99 2,
T ufgerteti o foe &= o HRor wWoEd | 32 fgya el 9f@ &1 S 21
70 99, T8 4o shed €, & Rl faudia feen o ueh foga &5 Sa 2 21 ged
TR % i e farm &, qen sEifere wfzeedt & dfm faveim we S R
IRUTHEREY HEE S Rdl C, C, (Sefh fgahsti o o= s AL T2l el
fafa ¥) @ 9)g S ?1 C=K C,

el K feregaaet wered w1 w2

gl & 9viiehd Ao & foau, e oifar ¢ frefafaa "6y grr 3o
St @

IgelEHH FASH o fT el eifiar C Bl 8—
C=C,+C,+C,+..
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12. 3TE Q, dieed V aen &kl C o fdt g o dfed et E frfafea g
g = H W o

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

N |~

fordlt foe@ &% o UM W Agd @V S (WA Tkl A Seh)
(1/2),E? Bl &1

wifaes wrfor Poicy fermmd TR feooft
fasa ¢ Ty M'L2TPA \ fawariaR ifeer 3fe
Y geeyof i 2
RIG]| c IM1L2T* A% F
YA P (L2 AT] Cm? fgya st ufa
Tehish 3T
RREERIED K RELICEN
foemuia fau=

1. feerdygfaet o for erael & o= oM ot ol &1 s1eFaE faman San €1 o)y
S fRdt STEY W 9 TRy ® At o7 foum H 9 @ gewar €2 7 59
AT o ot T Al TeeRaEd Wt o fava § =i hid ©, 9 ae wqwHen S
AMfeq foh Tois STEw Fo AfRE Idl, St 39 STEY W T 1< FaAd 9 Hl
foiy + &, o guE 9 form A 21

2. HE T 39 YR fa=nfad = 8 foF o faga &= Y@t &t 3R & a%
& Wifira oy T 21 59 YR, TEf o & ST yoet 8 Gshdl @ W Gt
&1 T ufgett o S favarR wW F 2

3. Tt Tictia smaf¥r #19 o I & SIR-UR foea & Had =&} g et & fia
TE Y[ 91 T I8 La Tl §1 W S {99 T8 % $R-UR Tad 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

At ST gieman aFehi € Al Sie remiEd B § qen fgyd ofdq: E & WifEd @
ST R

5. fweh ey g o RO o feafa W fave st 8—=7 Fq 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 & 3 2169 16 cm T R feora &1 M samawnt a1
oo areft Y@ & forg fog W dea favwa s gm? e W fave g it

10 cm T 916l Ush -T2 o Feish 9id TR 5 uC 1 &9 B T2 o ohg
T fava afiefaa wifsT)

6 cm %1 T R rEfed < fagel A T8 B W S o169 2 uC a9 -2 uC W@ £
(a) ™ = Tm fawa g3 &t 9™ hifaq)
(b) 38 I o Yo farg W farga st w1 fem = 22

12 cm 5= 916t T el =16 o6 988 W 1.6 X 1077C 1 3769 THaqH &9
¥ foaia B

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

T GAMR izl Genf, f@et ufgeeii o st o ®, %1 i@ 8pF
(1pF = 102 F) B1 A afgerrafi o si=r ot g ol 3 Y fa S iR geh <=
% T § 6 WA H1 Th geie W e S @t st aftan @ gni?

9 pF i@l =t i Gt w6 gofisen o Siter 21

(a) AT T et oifar 1 &2

(b) AfE TASH =T 120 V oF TR (T=TE) | Wig & |, d@ gt i |
1 favara grm?

2 pF, 3 pF ¥R 4 pF «1fidl aret @ G aredsn § §ig 7 2|

(a) IS T et oifar 1 &2

(b) AR FASH H1 100 V o RO ¥ SIS 3 dl Yk HEE W ST 1 it
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2.8 Ulzwel o o9 Ag A6 T HHIGR gl WA &1 Goish 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 H9R01 § Sig a1 S @ T o6f y&ish qfga ™
TR Tt Bm?

2.9 W 2.8 ¥ U Tu i &t ufgeristi o o= 9% 3 mm Tl 79 & TH e
(TR) (WEgdish = 6) W@ < Wl € dl e shifery for o1 e v
(a) foava (ArRs) d¥RoT 1 & ©
(b) TyROT = g foren Sem?

2.10 12 pF &1 T% G 50 V o1 9 | g1 31 enfid ® ferat feoreea it @ifer
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 a1l SR 9o @ Sig 3d
Tl =8 ik § forat Sl 1 B9 Bl @2

faRed 31

2.12 A {5 W TH 8 mC 1 & Fafeerd 21 2 X109 C & T BI2 U A6
fag P (0, 0, 3 cm) ®, f43 R (0, 6 cm, 9 cm) ® @&, fag
Q (0,4 cm, 0)T% & T | fman T & uRekfera wifsml

2.13 b 9 o1l Uk o o Yedsh I8 W q 69 | T A9 T oh %ol ¥ o
%3 W faga fava den fog@ & 9@ Fifsm)
2.14 1.5 uC 3R 2.5 uC &9 a9t & geF et 30 cm W feerd B
(@) S Y i T el T@n % " fag W, ek
(b) WA fog | BT I aTelt 1@ o Afvea aa | 77 fag § 10 cm R feed
fordht fog W fava @R fag@ &7 3w
2.15 3Rk B 1) 7o aTel B2 1, Sl T T = @i (i) W Q6 B
(@) I o oy W ek O g TN STl | @i o il 3R et i W g
AT S T © 2
(b) = fFeh FX (S omEw f9eia ?) # foga &9 v o 7, =R @ e
7 g foret off sifrafia smeR &1 @17 T wifsu)
2.16 (a) <wIEy for AR 3 o Uk ued o T Ivd W feercRd & o sifiredd
e | IrEiae e €, g
(Ez_E1)'ﬁ:;i

o

SN e fepan STl 21 STRT U fig W g ok sifirere ushish wfkwn € den
03H 95 W Y3 a9 S € (0 et feen urwd 1 @ wied 2 1 @R 7))
7d: TN fo =tk o Sk a1el fogd &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) Trrm &1 feafas s 1 eV ¥ it HifS, Safe 9eH 9 sae™ &
T Y 3T U W s et ¥ AW T R

(b) TOERH 1 A wE § fhadl =ad % S g2, 4 7 g wen e
o sHe! wen o Tfast o1 (o) § o fefas st o 9ftamor w1 eneft 22

(c) = feorfast S 1 1.06 A geraerion W = o foran S, Sw (a) 3R
(b) & 3T A B2

It H, 317 & & § ¥ TH T 1 g o S 7Y SEeie snvifas e
(H}) 9= 8rmi (H;) =1 fe7am sfeen (ground state) H &1 W2 ok = g4
TITL.5A T 3R Seiae T W o o 1 A% g R 71 e &1 fearfaw
Tl A witee feafas s 1 = feufa o6 ==F 1 Seor@ it

a 3R b el oret &1 SefeT =T el T aR g Th-g6 9 Wig Y §) <
Tett & gl R foga &6 § 9 U 22 Wi g Y, Te quer | gge
FifSe for Rt Tk oot o dieur SR Jehiel fol W et s, e anl 6
T sifuss T g B

fag (0, 0, —a) 71 (0, 0, @) W & AN HAN: —q R + ¢ Feorm B
(@) fage (0.0, 2) 3N (x, y, 0) W Feeraya fawa = 2?2
(b) T fog @ ferelt foig 1 <0 R forve <1 Foien 9 T, Steife r/a>> 121

() x-318 W &g (5, 0, 0) ¥ f9g (-7, 0,0) T TH W A &l o 9 H
TR ATl AT B2 A TI&T07 e oF 3761 faIgafi oF el x-31&1 | BIhL
T o ST q F W <A S?

e few e fem 2.32 & Wk S foarg 5 forga wigefat et < €, g T 21
gyt & 1 W feom fRE iy & faw rw fawa &t el wa wifs st
r/a>> 11 379 qROTH =t o1 Tk foregd fgege o forga et g (@vefiq fordlt wehet
3TeeT) ok fore g afomi | Sifs)

a a
® 0  RAREEEREEEEEREEEEREERERREE oP
q -9 -9 q
-« r —
T 2.32
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GRIRSIIEG]]

Teh oA SHITEE 1 1 KV fawerdt o afgy § 2 uF Gt i seeaeha 2|
1 uF o il S8 Yo OE o Suasd & S 400 V 8 a1 &1 faaiaR o
T Y TR | s G99 fa=md gAE o =Aaq Sl &1 sTewashal 8|
2 F o1l Ush HHIR Uieehl Gl w1 qigent o1 &thel &1 €, Siefsh ufgemiai
1 gUha 0.5 cm 8?2 [0 S ¥ Y J8 HHH W foh W gent
uF o1 %8 9iE & o4 g &2 qenfu fagd-erased @enfeh (Electrolytic
capacitors) %1 ¢fia ®el afem (0.1 F) gt 8 a:ifer =merel o ofta eifa
geq gueHa el 2|

fo 2.33 o g (Te) HT g HIRal U Hifsrel 300 V /R (FE) &
WY YA R T A9 9 SHh! dieedl A1 Hitsd|

100 pF

2 s T300 v

T 2.33

Topelt Wi Wigeht W shi Wl Ufgeht 1 &arhel 90 cm?2 € 3IR ek aiTel ek
2.5 mm Bl 400 V "Rl ¥ Heiel i ey fohan e 2|

(@) Ty fepan feercrm St wiea st €72

(b) =9 Soll ol gigentel o ote feerdem & o Siead THeent i Thish 3@
Tl u TG HISU T8 TR, lgehieti o e faga & E o 9Ram i
u® Hay Tenfa wifs

Tk 4 uF o HIie &1 200 V 90 (FwE) o afvm foran e 21 fhe geror
T T T TS 3 PR 2 uF o Hiel 9§ Siel Sl 81 Uee Wl whi
fopet Teereed Sl o1 Ho1 3R AegA-<eehia fafto o &9 § g el 872
T3ifEu o T g e s Y Yo UfEeRl W o %1 uREm %QE%,
Sl @ HIer W a # 3R E qizentel o <t foga & o1 oimm 21 52 1%
o T i THAR
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2.29 T Gkl Tica AreTehl ekt Suge forpaelt onetal 9 3Rt feurfa ® Tkt Ten
2, A fere s el denfs & 2 (Fasr 2.34) )1 Suifsu fif wiefta genfesr =1
ol C 39 WehR e i Sl © :

2.30

2.31

fo72.34

TET 1, SR r, FE: ARG q A Met w1 B €

T Mo §uiiE & fiad Mo w1 B 12 cm o1 Rl W & e
13 cm B STEdt et -Fufehd  qen fiad el W 2.5 uC 1 a9 fEan @ 2
Gehdl Tl o e o T W 32 TEdi% H %9 9 2

(a)
(b)
(c)

T &1 enfar I shifsay
it et &1 fava &= 22

T WA 1 &1ial i g T 12 cm B aret fordt fagea et it enfian
T HISU e I o et 1 e gt w9 =i 2

Hayges ST AT

(a)

(b)

(c)

< I =1 T 5 W e Q) 3R @, ¥, TH-TE & HHT @Y S
1 TToh de TEeRagd oot o1 TRATT qeq:

QIQQ/47t8012
g <o T ¥, e e b & g 82

I et o fom o 1/ fefRar &1 99Eet (1/r2 o ¥HE W) 8 a &1
MY &1 FEm Al ot I 7m?

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

2.33

2.34

2.35

fremaga favwa

REISIIES]

(d) ol §RI Uk g shell I e | e o &5 g fehe sl
foan St @2 afK e <efgarenr &1 At 9 gm?

() oH 7 2 fF T M =Tk % Y3 % IR-UR foqd & ordiad
BT 1 9 9l o fawe off sgad g

() T Tha A 1 oidr § ST = S 27

(@ T Hefed ST T g HIWC fF T %1 Wagds (= 80),
AYF & WAGdiH (=6) ¥ Afesh Fi g1 22

Teh SR Uil § 15 cm @eE T Beamd 1.5 cm @1 1.4 cm &
T THIE e &) el do -Hafehd @ 3R fiadt S 1 3.5 uC
e fean w21 freer w1 et SR sfiqdt sem w1 fave 3 it
g g (e Fadl TR & T@nsti %1 ge) i SUel wY gahd 2l

3 WrEgdish 941 107 V i m~! &1 wWeagd amed ot e 9 1 kV
dieedl ST o i UfgehT eI &1 sAfiehed 1 e 81 [Taga
Tmed o7 sifershan fogd &7 ¢ o 1 awref farm o gu srerfq swiferk
TR g o SEd WeRo STRY fohT We Y Hehdl €] GReN i gfte @
&7 1 FHeft oft wod gmed & 10% § Ak T B wifgw 50 pF
ot o fere ufgemsti o1 foraen =Faq esha g =fee?

FeEATeeha: efafed § 9d gafayda g &1 9uiH sifad:
(a) z-feom o omR faga &=

(b) U &5 S THEEH &Y 9 951 2, Wy Th € 9 (A iy 2-
faom) # w2l

(© 7o fig | FE T oAEw, R

(d) TF 9@ § FAF T W T Ad SERE T H a6 TR
S|

r, T @ g e STen U Bie e, r, e 8 g, ST o el

T (i) ¥ o 21 awiE Ak g, g € @ (S S T aR

TN Sitg & Sl 8) 3fawaish &9 9 S, el ¥ @iel 1 W & Fted
T, R WA WS g, FO A B

2.36 = @1 s ifSu

(a) AT o I3 o WUe SIS i S WA T 400 kV W €,
frer  ga fogd & S=TE g o Q1Y HH g1 81 Yool o IS ok
Tty faga &5 @M 100 V im-! 1 99 fRR 519 39 R 9 9l go
¥ W €, ot & foga emend o € @an? (SR iR w1 e /e
ofifSte, o1: Suh iX HE fogd & T&l T 1)

(b) TS Al MM o THF ST =R & 9 2 m Sl TR g Tl
2 fooeh fer | T 1 m2 &9 %1 ot Tiated Hi = 2
ST GoIg I8 A o1g 1 =IeR i ol & < 51 3§ e 1 enim?

2021-22

91



% iRt

92

() 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 ©) adIeRol i 9ie! O =efehdl oh HRUl
AT +1800 C 1 @Y Ui Yehe HY &9 ¥ Yot § U9 el el 2|
denfa, gedt fraferd =&l 2idt, Fife TOR ¥ &8 999 @aR afga qen
afed-gien et wdt 2, S wuE qen ¥ spomay geet § 6y o 2t 2]
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