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Tfeer Heg fHan S Hehar 2
Tel T wierad R e Ao R e oEge w1 e sueh stfied &
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AS = ASH Tfew w1 e 1 =2 fohe YR fohan ST €7 39 e &1 T 39 O]y o 3
&9 uRifeal o fuftor grr faran o 1 9 yest o weReol o forw Tre afturdt efa
T 2| ol o3 53 o Tish el 3199 ¥ e afswr ot fawn aferfat sifirci

a AS w1 foon o St 21 g o w1 swE e 1,19 # feeen e @1 5| vk, TR
9% g3 o fordl fag W &ohel @ WY AS %1 WM AS a Bl €, & AS
%ol |Y &1 URmmr qen a 3w fag W afeqet sifyeta =+t fawm o wwiw
afew 21
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o 1.10 919609 3| o] 9 649 o1l AS GO E S <191 ol 101 &1 Yokl ARUT o SR 9% IS &
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TeteRtT (1.11) © Wt SEd oo &1 qe IR i Sgifaer w9 9§, farelt fag
T g5 W T[ORA oTel el ol b1 Uehield e | SUAN T Tehd | SEeh foT
Tl 98 A Tl € 6 €H Ul USS ol BI-BR &hel feel # fawifeid sid @
3R TR Ycieh 31a9a o Toy Tt Ufiehford shich S Sigeht ohel Tl UTd ol
od 21 o7 I8 S Y S el el Feaad ¢ @

¢ ~ X E-AS (1.12)

Tel Gfiehed g o 1 &RV 98 € fof T 91 el 1o W forqd &
E &1 f7aq o1 21 o €9 9 9% ot st gened € @ oy fwAS » 0 o
Tl THIROT (1.12) | AN i THRH o &9 H FH Bl

1.11 <= fgga

IRATT § A W@ fosde fog STt g 9o —g &1 *iE e f5eh e 9ot 2a
€, Agd fgyd Fead 21 S SeRl i AT w et @ e | ferelt feen
e e E e e e e e e
qAA g 1 Srafefaal s weg fog fgya 1 %y wedn @

T €9 ¥ 9gd f5yd #1 Fol S99 A 2 81 Ry 391 I8 o1 e € foR
faya =1 faga &5 I €1 i 3161 @ 941 —q o o YR €, ek hRUl feregd &l
e SIS WA € 99 3 Th-g@ ) gned w9 § e 7@ | Wy At fgyd o e
e AN o Gereh 1 ol | g4 31 (r>> 2a) ®, W g T —g 5 RO &5 ST
e &1 S €1 era: erfusk gfal W Rt dea feya & wRo fagd &9 1/ (T
R ¢ o RO o & 1 r R i) 9 ot etfres ifa @ =< eran wman 81 98
TUTTesh HROT e Ry T gere ufisherd @ Sa g8 ©:
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ST o e (—q T g) o HRoT feepeer | fopelt fog W fagga & S o qen
AR fagid @ 9@ A s ghar 21 Frefafed < gl o afom W
() 5 fog faya o o1e1 W 2, (ii) 519 53 f5ea & fagadty o7, s1eifq fgea a1e1 o
g U ToRA o1el Tgyd 3181 o ofded dot W 21 ferdlt sarues forg P fagy &9, emew
—q'%h FRU PR foed & E_ G 3769 +q o %R0 PR fogd &7 B, 1 i
o TR WS e g wEts sieh e S 2

(i) 3787 WY ey faigan’ & fo@w

T wifee fag P fgee o %% § g 1 R f951 (1.20a) § <9(T S8R r g0 W 2,
G

q

—q =—mp [1.13(a)]
7& p f5yd 181 (cq ¥ g #N) F RV Thiw FRw 21w &
E,=——+——p [1.13(b)]

B 4neg,(r—a)

P R &% fagd &% ?
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2a
Egq E_ ) q 1 1
— P @ o O E=E +E = —
P q -q M 4qme ((r-a) (r+a)? P
: r :
' dar
@) -4 5
ine, (r?—a?)? p (1.14)
r>>a fag
4qga .
= A r>>a (1.15)
(ii) fagadia @o1 v feara foigen’ & fog
/ T STER +q T —q & RO foega &5 o afwmo

_ g 1

RiLiB 0 Ine Pl [1.16(a)]

la

¢
_ g 1

0 4me, r? +a? [1.16(b)]
(b) TAM B

fert 1.20 (a) o1 W feor forelt foig, (b) foym E, NE_ 1 feamd fo 1.20(b) s T € v @ 6
3 fod e ™ feorm R g W R %@&%%ﬁﬂmﬁmmw—@%aﬁﬁww&ﬁ%ﬁﬁ
o 291 faua ST p wfew & form wfee BE o STIfRE SR ARG € S € F ford &9 P

p=qx2a ¥ T fem fauda grar 21 ord:
~q¥ qF S F =-(E,,+E_) cosf P
2qa _
__47:go(r2+a2)3/2p (1.17)
ﬁwﬁ(r>> a |
E :_427530(13 P (r>>a) (1.18)

GHiRTON (1.15) @2 (1.18) ¥ =i ¢ T etfrn el W fgya &9 o g a2 a
YU ® W AfAfed T B T8 3 W A ga R R 21 s
faya ool =t R 1 Geha fierar 21 fondht e foua o Ry ool 9ReTp
1 AR 39 YHR H1 S Hehdl e

p=qgx2aP (1.19)
e 78 ok Wiy © FSreeht aRmmn e g qen g 2a (369 g, —q o I &
di= Y g) qen K —q W g T IR Bl 21 p o ws H, fenlt fgua w1 e &

arferen SRET W T W B A ol
foya s1&1 & fopdt fig ™
2p
" dmer (r>>a) (1.20)
fagadta e @ ferdl fag ™
g-__ P
e Ines (> d (1.21)
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YA SO qAT &

39 Ul 9e R e IS foh fgya & etfues gl W 1/r° o &9 | &
a1 /o ®9 W Bl €| 5eh AfaieR fgyd & o1 qiwn qen ke e g
r W& FelR 7 R o 3 Ofewr ¢ aen foye ol p o e & @i ot R e @)

eH IHh IR H WY Tehd &~ S fgyd S 20 I H AR SR Sl S €,
T AT 3T 1 3R TR 39 FehR eIl <1l & fo OH%et p = g x 2a T
wfkfid g Bt B1 36 YR o fgyd # fag fyd wed €1 fhdt fag fgya & forg
Gl (1.20) A1 (1.21) roh |ft 7Ml o faw wer qen zened 2

1.11.2 Tgygat st sifaer dreferar

TR STu[eT W e q SRUTeRl oF g Ueh €1 T W B 81 THIfOT 3ok
faya sl 3= 2 21 CO, 72N CH, 31 38t W&k & ¢ fae & smifaa forw s
W 3 fgya sl faswfad o= oid § g T2 10sh | oFEei qen Kol o ohw
Uit el B 37a: foega & ot erqufeerfa § off gt oTue Tl fgya Smel gt
T TH YRR ok TS I YfId 77 Fed 1 Sl BT 9, H,O, TH YR ok U I
T 3 B fafay uered faga & 6t suftfa stemn srqufafa o A= Tor qen
Heequl STIANT Fd L 2|

ISR 1.10 +10 uC o Y &Y Th-T 4 5.0 mm T R feerd 2 (a) 39 fgya
o 1 W fgya o hg O § o 1.21(a) # ST STTER, UG &1 AR 15 cm T4
R feorq fordt fog PR 2N (b) fgya o 3181 o6 eifacteed O 9§, = 1.21(b) ® JWIT
STUR TSRA aTelt @1 ¥ 15 cm 0 W frod freft fog @ W faga &= 7 =ifsm)

A O B
- e e
-10 +10 12
fire e
(@)
o
A O B
-10uC  +10 uC
fox1.21 (b) -
A : (a) g P T TR +10 uC F RO &7 o

* ueTenes fog A o GUE i ohy 1 qReTST Hefd ohx i @) wifd w5 St € e eTER
Lar
r =1 .
cm §ql
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30

3algur 1.10

_ 10°C » 1

T 47(8.854x10?C*N'm™?) (15-0.25)*x10™* m”
4.13x 10° N C' BP & 3w

fSg P T SR -10 pC o &R &3

_ 10°C » 1
47(8.854x1072C*N'm™2) (15+0.25)* x10* m?

= 3.86 x 10° N C' PA & 31qfcw

AT B W feerd gt e7ewi & SR PR uRome fagd &= = 2.7 x 10° N ¢!

BP & 379 21

79 ST § I OP/OB Tl #fush (=60) 81 o%:, fhe fgya & @181 W

STt g8 W fo forelt fog W fagga & 9@ & & faw W &t 991 o 37ar g1

A T o Hi-Tehe TRUTH T MM X Fohd &1 2a IHA & + ¢ ST F 4 fgya

% fou fgya & o1e & g 9 r g8 W fogm & &1 9fmm

2p
E =
41t€0r3 (r/a>>1)

qﬁp=2aq%ﬂﬁﬁiﬁﬂﬂﬂﬁﬂ1ﬂ%l

faya 1e1 W o & =it fem T fgya ool afkwr & erfew (etefd—q ¥ g &1
#AR) Bl 81 W, p=10°Cx5x10°m =5x10°Cm

3d:

2x5%10° Cm 1

= X = 5 -1
47(8.854x10 2C’N'm?)  (15)°x10°m® ~ 26> 10" NC

faya ol =1 e AB o arfEw €, qen 7)€ URomd qe uRend o skt R 2
(b) foIg B W & + 10 pC 31wt & &Rl fog Q W fagga &=

10°C y 1
T47m(8.854x102C2N'm?) " [15%+ (0.25)%] x 107* m?>

3.99 x 10° N C' BQ o afqfc¥
fog AR feord —10 pC 3TEw & &R Q W foa &=

_ 10°C » 1

T47m(8.854x10"2C*N'm™?)  [15*+(0.25)°]x10"m®

= 3.99 x 10° N C! QA & sTIfw

Ty 7 5 37 < W 9 o 9@t o 0Q e o SfRw gk Th-gm w fE

FW T T BA % FHIR o0 o SHRW wesk WA o W9 €1 o7: A 71 B W

feorg 31 syt oF RO Q W afomH fagd &=

y 0.25
J15° + (0.25)?

= 1.33x 10° N C! BA & ¥
(@) 1 €1 ifa f5ea o 2181 ok aifirciaea ferdlt fog W fgua form & o forg € &t
T3 o STAN gRI €H T UROTH whi U Y Hehd B

=9 x 3.99 x 10°N C'BA & 3feul
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Agd AT qen &

E=—2P _
4me T

(r/a>>1)

5x10° Cm y 1
47(8.854x102C*N'm™) (15)® x10° m®
= 1.33x10° NC.
79 Y o T & 1 fen st wfew w1 fen & fawda 21 qenfy g oRkoms
e Y gU RO % STEY T

OI'T Iln:2lbe

1.12 THETH o &9 ° fgga

fo 1.22 & 39t o9aR twanH fagd &9 E o W@ fgya ool p o word
fgea (Turh fgya @ eoaw arcqd @8 ® % p %1 E ¥ w@ad 31 €; 98 E

g Ufa T gan ?1) R fER Hife) TE

TET 36T q R gE TN —q R —gE 9 &7 ® &1 Jfh E THIHH ¢ o7 —qif """ s

foya W 2 o Y 21 W e H YU €, 3d: o 9= fag woen €,
foreeh aRomEEy fgya W oot ol w1 Fd T SE R T A R A g B
et (@@ W) ¥a fog R T g s afmmn yeE 9@ o i

ggwﬁw(ﬁwmaﬁﬁaﬁawiﬁ)%wﬁw T fgega
|
T STl &1 URATT = g E X 2 a sind
=2 qaFEsin6
THeT TEU T o ael o AfWeided 3E9 aEl S AR B E
p x E &1 IR0 ff p E sin € q1 39T M H1T o I3 o6
Af¥eiae aTeT 1 AR T 37 e .,
Tt =pxE (1.22) O___»__quw
I ot ol fgya i &9 E o a1 Sifd & w1 ygfa @ < P q

e p &7 E o 919 GifEd 81 o1 € df ot Sl 9 e 2

e &5 THTHH 7 Bl qe 91 Bl 82 T €, 39 Yl | T2
I YW B Tkl ¢ 3T AR, A9k €9 G FhE W e w1
&t ifd Tk St St e HT| TRT AE TR S €, 37 SR
T W feufq | faer ww@ € fSod p &9 E & @A eteqe
iR 21 < € weRn | 2 Wt et I e € Wy Ak E
THEEH & € @ f5E W T A o @ B

o1 1.23 Td: TR il g1 38 ST U @1 ST Hehl @
feh Sa p &5 E o 99 € o1 fgya W ded & 1 90 9 T 52 =
T LAl 1 5 p &5 o E Wia@mial i € q Tgee W sed &5 &1
fEon & U 2 9o HE w1 AYH 9 H, 9 E o e p &
feerfaam ® fsft &2 2

THY THAN A T90r feRd o WE YN WX S €1 Y[k arelt
T % T S RIS o B THE! I SHTIG Il S| SR BH
ST & for ohelt ST gRy StreT SIS it ©1 TR I ST el
2 i Ttht 58 3T el o1 TTCIRT0] vl L2 Tomelt ==t @ Hond
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q -
q W 9a

—q T dA
T 9d &I g = «—
ECr I ERCT | I
(b)
e 1.23 fgya W =@ ot (a) p &
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% et

ST A AQ = PAV

e 1.24 s, 7819,
AT Tl I IR
Y&E YR | gH ¢
T4 (AL AS, AV)
TR T W B T
W T YEIRRE W h
rFFal i T faume e
Hifed el 2l

32

UTehT BH e Hehd © Toh AT hell ShiTel oh TRl ol efferd Y Xl €, S7eifd e
o el § &5 1 feen § w2 fgya el URd R At €1 Heh arfafie shEl o ROl
forgd & TenEEH el €1 3H STHEH & o SRU fgYd W Tk 2 §el had el Sl
21 39 fefa o =8 @ § <@ S Wehdl € T ST o RS bt Wi fewm ® T
F 2

1.13 dad mayr faavor

79 o T fafaed et g, q,, ..., q, % ST fawE o fowe o ==t # 81 Hen
FU0 TE ¢ T @ ol & fou nforde ofieen @@ @) € oA e
(SheTherd) 1 STEvdehdl TEl Bl WY &, 5gd | Sl o fau fafas e o
wl H o AT ARG T B 3R T Gad et faa 1 ek it 7
3TN, foRdt STrafiTd =R oF IS W geH ST oTeEEl & staffaa o ual
A a9 foaRor 1 {9 €9 4 Seai@ w1 A6 T 81 =eh & g8 W fhdt
AR 3T AS (S T TR W 9gd Blel T seiaeHl o foRid §& &l ditnfad
F o T Taiw 2, 3fay fom 1.24) o foma o foeR sieh 56 3fode W SERIAQ
1 Qh-T2h Soo@ il SAfHsh ST §1 3Heh S B ikl 3T9Fd W Yy a9
e o h1 TR 36 WehR hid B
A
UH B9 =Tels o YS oh fai= fagell W oY Wehd ¢ 3R 3 YhR T Had
wer o (T8 g5 a9 59 &ed ©) R TEad g1 36 ®9 F afig g s
@ ¢ STETT hi FlHdl a1 YA WO T STERT hi STHAA faawor &1 Iu&
F Bl 0 IRwd €9 H Y a9 T © S U WhR W, Gereea ®9 1 9 W
TR T H B 47 3Td AS R YEHSEd 6 9 ¢l o "EE C/m?
T YR o Sfteshion Waeh e foawon qen st e faawon o off @ g
g fordlt aR 1 g F9 e A BT AR
2= AQ
Al
SN T ST 1 FET AL GET TR W AR H1 Faw Sagd g1 e gen Safer stegat
1 T fawmer S 3o witmfod 8 ae1 AQ 36 e 3/ege o THIT e &1 A
TG C/m € 36 YohR W ST STesl Siedl (WXl vsal | o1 e7maen sedt off shet
ST &)t R sft
AQ
P=av
SN T S 21 TRl AQ Tt ®Y H B I SIIT AV H GHT o Y S e
AR EFal w1 fagne gen w1 gt wd g1 p F 7% C/mP R
el Had 37w faaRor &1 BRI RN AR § gHR g ST TE Had Hefa
faaor &1 uRon % & guH ?1 S« 86 R g9 % T 1 Sooi@ i © dl 39
* QeueEiia TR W, AV TR0 FHAd B T Yok SAOW U SMEvRfEd Wedad T ¥
Yorhd B 2

(1.23)

(1.24)

(1.25)
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YA SO qAT &

THF I § &H SHoh T S I & Seoid H W B §| BW %9 H Th Had
T UH o © a9 STeh! felfersd SAufersh ToAT 1 SUST Y d B

fafoea steren o f7eRm o &R faga &= 9 3 [EHR (1.10)] & &
ofifet RIS 6 €1 W Had Ee foRor & HRo e &5 ue feRan < gehar €1 °H
fifer ferdt facheom o Tad aer faawor 1 ST 5 p 31 i Gauers gu
fag O g qen am ifsy smaw foaor # fordt fag o1 fearfa afgere 81 e s
p U fog o TR fag W =1 &1 Tk 2, 1eifd I8 r 1 Her €1 e faaRor &
AV STHMT o Bl TEAA staFal § fauifa HIfw| oo o/e@a AV H 31w &
RHETT pAV R

319 feafq Af<er R o @t Tt off =9 fog P (7w foor & $fier s1erat am@l)
R foeR ST (9 1.24) | Fam FEm g1 169 pAV o SR for[ &

1 pAv,,

ane, 1 (1.26)
TET 1 ST 319 9 P ok s 1 0 &, 9o £ 371 379ad o P k1 faen # wehieh
Tfeer 31 1A fagia g 31ew foawor o ot et forga &t fafi= s -
o R0 fagd &5 &1 9N W U B 2

1 pAV _

E= ane, sy 2 T (1.27)

& G p, ), ¢ Wt o WM U fag § R W qREfdd € Hehd €1 Fened
o fafy & g9 AV-0 o1 =1fgT @ik fRR =18 a0 U Tuiehel &9 Sl €1 g
T T I ¥ 30 o= hl EH AL Bie W §| HAT § peiim T qen st
fagia o 39 grI foRelt oft strerer forawr ok fore = e fafas &1 stean gaq, stemn
sfera: fafasd @i sferd: Had @, faga & 9@ fwan s gk 21

1.14 =9 W

YA AR 1 STAROT o WY WA o ®9 H U feRdl e & U@ e
fSreh o W HIE fog 31E9 ¢ Uieg 2, W o a1t el Fersd W faem w1 o
1.25 ¥ 39T $9HR 39 et i SIS &kt fadi | fafsa & 2|

AT 3TTT AS T ToRA ATl Tl

4ngor r- AS (1.28)
IET B Tehel ST ¢ o R0 e & o foq speat g <1 Suam o 21 wehieh
Tfeer F oy W & 3fee w1 3R YAl W@ o Sy {1 37, Hieh el o g o
forelt off fag W erfreia S® fag W yaia @1 o e g €, &9 S7aFd AS a9l
I M T & feen o e ®1 gEifer,

_ . q
A¢_47£gor2

<Ifer Tehieh Tl r 1 qfEmr 1 2
el § oA aTell el Foieeh el &F-3Tadel | i aTel Foedl &1 A T
W YT Bl ©

AE =

Ap=E:AS=

2

AS (1.29)
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q

p= % ~AS
| wias Ame T
\2> =[feh Tl T Yk & STEEd ey ¥ WHE U R €, I

forx 1.26 fafdiet o g8 9 oA o 9= 4me, 1° wihs 4ne, r’

q q

AS = S

THEAH faga & o %o &1 aRehe| .
379, ek Mol H FA TV & S = 4nr B, 37

34

q 2 ]
= X4nr: = —
¢ 4re, r° e (1.30)

TRl (1.30) Feeragfaen! & = uRomw, 58 789 799 #ed €, 1 TH
T g=id 2| g9 fo 1 SUuf & 789 799 #1 39 TN Seod W ©-

fordt @5 903 S @ oA aTell dgd wId

=q/¢, (1.31)

76l q Y3 S §)T URag el &9 &l

70 1w 9 9% sudfid g @ ff afg fhet o g3 g &iE ey uiag e
fohanl T B 1 SW YSS W TSR STl el Forsrd 9T il ©1 36 e ol 1.26 i W
safearfa § gooe 3@ 9ahd 2

TEl e[ &7 ThETE T 91 §9 U U¥ 9% AoHHR IS o fgud ¥ faER wY
® & FTaH e o1 318l ThEHH &5 E o GHIR 21 39k I8 W ToRA aell el Felad
0B 9=0, +¢,+ 0,7 ¢, TN ¢, Tl &F T 1 qeM 2 (FARR SFIIE W=
o) W ToRA I1el T w1 (T I € 99 ¢, I TS o afshd fafered wm
T AT Tt 1 et ear 81 < I3 3 o goish foig W eifcia E & oo
, 3T: TeTe h1 TR o STIHR ¢, = O | 39 e g5 2 W afsqel s
E & 39 & 91 g8 | W afeqwEl tfvels E 1 faen o fauda 21 em:

¢,=-ES,, ¢,=+ES,
S,=S,=5

Tel S IR STUEY FIE 1 &kl 21 T YR el Foiad I €, ol o ey
o @ Hoferd o 39 YR S 379 q1d 5 Tk % I3 oSS He JEd weled I
2l g9 39 Tiomm R ged € % 9% g & ofafde $dt e g 2l

M3 7 THiehor (1.31) 1 31U Ao 39 FR0 ¥ o € fF 78 =+ &9
¥ g 7, 9N ol I WA FHON 97 W 0 SR fa=m fFan on, «my 7= g
2, o Wl Yol § gHR WA R S HeRdl €1 39 W o 9R ¥, 3Ry 8w
Te@yul qeal W e 3-
() TRE FEm T W% U, W ST S qe 3TMY g of €, & fau w B
(i) T fem TR (1.31) o 0 us o U g H IS gN uRag et streren

1 A fmfera 21 3 omaw g & i wel off srafeed & "ed )
(iif) 37 IRferfaal f T4 g3 o1 == oo < @ foh o 31w g3 o ofiax qen

T IS & el B ¢, faga &5 [ Toied et (1.31) & a9 9 o

TfteTi=r B 8] S wfiar qen ae feerd @l SeRl % Rl 21 qefy, ey
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YA SO qAT &

1w o5 TRt o6 0T 98 H 18 g el S o HiaX oF el STERN Sl e
Hl 2l

(iv) TIeE T2 o SFEN ok Ty =@ fohT STH oiel g5 o1 MSE I Ed 2
g forel ot TSHE g 1 WA ik MSH W o] X Wehd €1 qenfy,
qayE Mew TeHE g ot fEE off fafae s @ == e =ifew) gmen
FRo1 g ? T fafesr emaw o Ferma o hror fagga & i fohdt off s =t
arafeerfa W el gRenfa et fomen T f1 (SE € e fohet e o fene
W ¥, forga & weft waireti o arex foshiaa g St ) W e gt Had
e foeRor 9 TR gkl 1

) Sa e § o Gafifd g & q fagd &5 o uiehe i Sk AEE S
o fau ey e 9@ S g 21 sfad TedE g 1 wEH 3 gfadee
I T R

(vi) 31 o, M9 o s e ¥ sfafifed g8 W Form v fviRar W smaiia
B S M 1 IS Seotsd ohd o a9 e Sl Hohd S|

S 1.11 fo7 1.27 # foe@ &9 @ E, = ax'/, E, = E, = 0 &, foudl
o =800 N/C m"/2%I (a) 5H & TToRA ol Feisd, Al (b) SH o el &
qferfeard HIST a= 0.1 m AT

Y

A

a

fox1.27
k34
(a) <ifth fed &= =1 Shacl x 319 & 7, x 9N o Aead worhi o T, E 921 AS
o de o I + 1/2 Tl : FAH ¢ = E.AS S ok ohelel Il DR Hetehl
! Bght I Gt Herhl o TIT gUeh-goreh &9 ¥ I €1 376, 9 Fefsh T
forpa &= =1 afmm
E, = ax'? = aa'?
(HfF I FeH W x = a)
I Ferw W fagd & w1 afwm
E.=ax"?=a2a'?
(dfF 3T FeF W x = 2a)

% agTed T

¢,=E_-AS = ASE, -2, =E, AS cos = -E, AS, 9% 0 = 180°
=-Ed

0p= E-AS = E, AS cos® = E, AS, % 6=0°
=E &

T 9 ISRA a4 T
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3qTeYuT 1.11

3480l 1.12

¢R+ ¢L = ERa2 — ELa2 = a2 (ER _ EL) = aaZ [(Za)l/Z _ a1/2]
aa®? («/5 = 1)

800 (0.1)*2 (V2 -1)

=1.05 Nm?C!

(b) 9 ¥ o I el T g ! AA HLH o6 [T T 99 1 3TN T Fovd
g1 g9 W4 € T ¢ = q/¢, 3190 q = ge, THAT
q=1.05%8.854x10"%C=927x10"C

IETETOT 1.12 1S T &5 o Tesh x o fu, eienss x fEen & wehge @ qon 34t
TFRETOT o W W RO x o feu, Fomee X fTen § whewE €1 g7 i
2RFE=2001 N/C¥df% x>0 dNE =-200 i N/C, Sfafsh x< 02120 cm
e 5 cm B & fordlt caedta fafee 1 g He1 fog ™ a0 39 318 x & 36 TN
e & FoF 391 Tk Wtk o 1.28 § 9T 31HER x = +10 cm T SO Heldh
x=-10 cm W B (a) TI% I Felh U ToRA del 2 Sfede! s fehaar 22
(b) Tafeiet o Ted & oA el worerd feha 22 (o) Tafeiet | o aren e sfedet
ot fepan 272 (d) fafeiet o i =2 smae foham 22
k34
(a) o1 & &0 98 I@d & fF a1 Helsh W E G901 AS AN €| gHiey steqat

TR

¢,= E-AS = — 200 i:AS

= +200 AS, 9% i.AS=-AS

= +200 X © (0.05)> = + 1.57 Nm?> C!

T Tl W E A1 AS TAM €, ey

¢.= E-AS= +1.57 Nm’C"
(b) fafeiex o wiwd & fardlt off fag WE &5 3999 AS & oo €, @iy

E-AS = 0 38fae fafeiet & awd & SR s I 2
(c) fafdet 9 st e aferel wed

¢=(1.57+1.57+0)=3.14 Nm>C"

E<— /\ —E
‘ 0 e
AS v AS i

x=-10 cm 20 cm x =10 cm

o 1.28

(d) fafeex & HdR ¥ STae &1 OF TS 9 §)1 91 a1 S Tl © e
Y WS B ©
q=€l)¢

3.14 x 8.854 x 107'? C

2.78 x 107" C
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1.15 TsE fram & ruart

Agd AT qen &

St o gm Sw w9 g € T foRd wmues e faamor o R forE@ e
TRl (1.27) §R1 o5 Temal Sl 81 o TafiTe wentonl sl Bigt, 4R o, 59

gt | afmfed oo (1¥er gHeH) &l
yforan feepeem o @it fageti w fog@ & ura &
o fou smifea T& &1 S Fehdt| qenfd, = wuthd
ey fo=mal o faw e M #1 ST e
faga &9 & WA 1 Y W@ HA G99 B FS
IR W TH A U GHH S Fehdl 2

1.15.1 3¥d @AE oF UehdAHM STATIE
Y a8 o RoT faga &

ot ed Ao o THTEH aw EY A Ah
Y gael IR R foaR #IfSw) w7 €9 § 98 a1 T
TAfAA 2187 71 AE <A g9 O Y P fewn # gaic”
(=1 g de 38 Ok & =1 3R U 3 2l
39 YR U fag P, P, P SMafdd ar o Hed o
Tl &9 § g ¥ 399 9% Sueted B © TR
fogetl W forega &= &1 g 98 B 1 =1fel| gl
fog W fora & =t faen siftw (o) & =feg
(A A >0, @ afeqEt qen afg A < 0, a@ AagEr) |
7e 99 1.29 ¥ T 2|

TMT S8R I” % @® st P, a1 P, o
A R =R * 39 Ja o A Ta9dl gR S
fora &= 1 Hepford o W e Rt faega &=
IR B T [y o e 3TeFd Th-gI
1 fRed #= 39 E]1 97 3@ UHER ok w9l gt o
fau e 21 o Tt off fag P @ e foga &
3T 21 #d §, JfF 9R oFd T, dR HY e ok
srfew foeqa & fog P &t fearfa @ fsik ==t svxam
e |, IR i Afcieed Hed aret 7 | faga &=
YA R T 7 q01 391 IRA heet 55 g r
W A9 T R

forga &= uftewfera 0 & fae fa 1.29(b)
MU STER fhdl deMhR MU g5 &1 Hedl
iyl < foga &7 & W W {7 T, TR
TSEE g3 & I R W ToRA o1l Sl I 2
53 oF SRR 9T T foed & E I o & fog W
Af¥eieed & ae shaet r W 9 €H % R0 5Heh
i frrd 21 afid 9 % g 8we 2nrl®,
el | fafeist &1« 2|

TN
AY
R L ]

{

(b)
Tera 1.29 (a) 3 TaE o THUAM AERG Udqel e
AR % &R0 fagd & o (Bfig) g 2
(b) THEHH M@k 3 ¥ o od Uael 9 o g
MRHE |
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forT 1.30 THEaH EfyE oFd STER WX o6

38

MR I3 § oA dTell et
I3 o dfchd SRR 9FT § oA aTell Sl

EXx 2nrl
IS U A loh SUE 69 Wit €1 99 MeE e 9w g @
Ex2nrl=Al/€,

A
s E = 2neg,r

gfewr &1 o foret ot fog W faga & E 390 YR =5 fohan S ©

A
2me,r
Tl A AR o ferdlt g o eif¥ciaed oA ol dal § 559 Tk |iee 81 v A
e Bl © o E diedel gl € 3 S A RolcHe Bl ®, 98 el gl 8
2 AT, Sia 70 9fee A & THis g @ i sifewr o w9 o, stufd
A=A a % &9 ¥ faed € df ifce At Siemivda e it 71 98 e
B Tehdl ¥ I FomeAs Ff AR A > 07 df AT 90tk Afew a & quH e
AMARTA<OT @ AFT fen a 1 fagn & faudia evftl 59 &7 ForR qH a% Wi
T FEd © o B9 Ui |A| T SUEN HI § 91 T A HT Heged (i) Fed
%1 T8 ¥R |A| 2 0 eI 2l
g off = i fo STie ==t o F=fy 73 (A1) N aRas STawl &l & shaa
aftafea fan o on, Wy foaEQ &9 E 99 X W STEY & %R0 g1 9 & 98
FHEqAl T A o qR 1 AT 1d © 39 hod & fo g0 fagd & E &l SereR
MREHE T3 oF Afceed T8l o Hehd| MY, &d AR o deMhR 9N o =Rl 3T
el 3t 99 (end effects) i SUST 1 W1 bl €, T & o fog weftenton
(1.32) "f=Tehed: et 2l

1.15.2 ThTHM MARTE 3Td AHAA aTeY oF XU Tae &

A ST foret ea gedet =1t (fo 1.30) &1 THauH T 169 S o 2
BH x-3181 i KU MU qe1 & Afyciaead Aed € qafafa o oguR faga &y aen 2
Fdemarl W R &1 M T2 sHRT TAh g WM x- e o TR B =Mfeu)
TH TR g ! o W ST STIER A STIIRUdR

TE A O gt ok ARIAHR FHIR Tk SE o Fehd & (S

E =

n (1.32)

/ JER g8 ¥ ff g8 & e gewar 2)1 S o 9

Y iR BT €, hael & heih 1 91 2 & e § A

E W g S forp & Y o wasl o Wi € SR 9 gEife
R R - ﬁ ---------------- 257X e v W AEH A

T3 1 o SAfetse Tehish Ael —x fon o € sefer g5
2 % STfietead Tehih fser +x fEem o |1 ora:, <41 geaf @
o o Tl EAS sUeX B SR Haifed 8 S R
THIfAT M Y8 | T 9l 12 Tl 2 EAR| I g1

forw e g qfEs W oA 21 SEfeT Mew FRm 5N B e Hay e

2§

2021-22



YA SO qAT &

2 EA=0A/g,
Yl E = o/2¢,

gfesr &9 |

E=%ﬁ (1.33)
Tl B A % AfcEed TEY I ge THE Hfe 2

€ ¢ eFcA® € 9l E da 9 sl qeon A o RomeAs @ A E 97 9 sfaqet
Bl B M T Mew oM o Sy ¥ e Uk Stfafied qe 98 Wi gl ¢ o
E, x W ot fasi 7= 21

TRt afifa <t Tdeia =et o fae S (1.33), fa 9 <X gaae =t
o HeAed! esl o gfTehed: g 21

1.15.3 ThTHM MMARTE Uael Mol @ie o ol faed &

TH it R B0 & del T @i 1 THREEH g ey SHe o ©

(o1 1.31) 1 o9 &9 @ 39 fearfq & el gafafa 21 frdh fog P =R o7 i

2 srera aed, faga & el r MR Tl © (T @ % oe ¥ 39 faag

% &1 55 g0 B1)d 3@ &5 1 o 7 (srfd yaia o eHfen) g ey m@ww

(i) TIeT o ATET feld &7—@d o ael Yol ok fomdt fog PR foam g ey
FIfe) f5ig P W E o1 9feho % o faw g9 ohg O aen B r 6 WG\
g P9 oI a1l et 61 MSHE g A € R e st faem /
o e 39 el W Ted v fog guded 21 (Tiedtd geiEta @ gan
Tt ey ?1) sEifeT MedE g & e fag W faea & o6 wEE
URA E € 91 Yok fog W eieR o Y 21 36 YR Yol foig

W E T AS THI@R € q1 Jish 3fa7d § o oiell T E AS (a)

et AS 1 Fhed hid W MRHA T8 § ok el Toled E X 4 112
21 IREg &Y o x 4 © R221 M= Fem 9

o
Exanr’=_4nR’
80
cR* ¢
g1’ Ang,r?

Teiq = 4 7R o Tield @i W Sl a9 2l

gfewr w9 H, E 47:2)
g g >0 @ fagd & afedel ga 2 qen afk g <0 @ faga &=
ST e €1 et 7% Wil % %% O W o e ¢ g’ 3o fae
&5 21 37d: et o STex feord feigell W wehaHH afi el @i o s fo
&5 39 WehR o Bl €, S o @iet o1 TAEd STeRT SHeh oy W e Rl
(i) @eT & WiaT faga &7-fod 1.31(b) & g P @i o iR 21 38 FH0

T oft M g8 P U oA Al 9 e @ fSEeht g O €1 Ued Ry 39

AYAl E =

(b)

'y (1.34) forx 1.31 fot fog o faw =i
(@) r>R, (b) r< R ¢, MEHA
g3
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Rl 1 & At TeEE U8 9 TeRA ol W E X 4 1 r? @1 99y 39

RO H, MEEE g3 | i 6 uieg e #1 a9 e fram o eruR
Ex4nr’=0

Fied E=0 (r<R) (1.35)
31Afq THTAM STERTE qael Mela @ia* oF R0 3Hen Wik o asft fogei =
faga & 3 B1 I8 mecyul ufomy ey frem w1 yoe frehd ® S e fem
T U g3 21 39 T 1w Gearaq shetm e | 1/ @1 faskan 61 gfe

L B

3aTg 0l 1.13

IETETOT 1.13 T & YRFTS Fiaed | I8 HH1 79 o foh STaen Ze i fog s
1 I TR Bl € S 551 R @ THEHM ST & Romey o o gan 2l
A qoi w9 § fogd SIEH 21 39 wfaey & fow i @ r g W forE e
fopam 22

o 1.32 9\] 1 URf9e gfaed|

Tot: fot 1.32 W 20 wfaey 1 sweren faawor <witen e 21 <R oA SIRie (fa
H 6 Z e + HUMEY) €, 37d: R B & THEHA T e famo § g
RUTCHS STONT —Ze BT AM6T| 9 TH qUd o1 U STA¥l ¥ p 9T &1 STl
21 fh TR U e YA AEY Sl =R, 3d:

47 R®
3

p=0-Ze

SRE] p=_4TI:R3

ek ¥ r 30 W feord fog P for@ & E(r) I 3 & fau 8w ey o &
UGN T B AT T shi Tl gl o RO e &5 E(r) 1 9Rum shaet
55 g W R X €, Tl ¢ w1 fen w1 g oref A& *n swent fon 4w fag
¥ P AR ¢ElR ¢ Y (e faudia) €1 T &9 9 39 Yol | MeEy
%Q;Tﬁﬁﬁaq%%ﬁwéﬁ'mfwélaﬁgﬂaﬁf@:ﬁa‘meaw»Rmﬁﬁrr{
F ©

() r<R: Tl g gR1 9Ras Jed o

¢ = Er)x4nr’

el E(r), r W foga &5 1 9 1 39 R0 T8 © Tl e g & R

off foig W forga &= 1 Ken g3 o 39 fog W eifiretsd eidt @ den gqen gfmm
T3 o @l fageti W wEE e 2

THHT qor Hifqwl eI hel 11 % WM 8.5 H dftld THUHM seUdH @i 9

FHifS)
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YA SO qAT &

TR MSHIF TS R UNeg A g ¥AIHs AR a9 aen r oo & M o
e ST e B

3

4
Fofd q = Ze + —

TEA W AT T p T A Fieiud i W e W el g

3

r
q=Ze—ZeF

a9 sy FEm 9 B ur g 2

Ze 1 ro.

4n£0(?_ﬁj’ r<R

Tet foea & e sfedeh f=ffa 21

(i) r> R : 39 TR H, Ik TRAY] I T, e M I 517 ifas e
I 2| W YR, TSE w9

EMx4n P=0 ¥ (N =0; r>R

r=R, W aF YHOT ¥ THE IROMHE, E = 0 9w Bial 2

E(r)=

€I°T lnr2Ibe

wutafa wisrarstt & faua o

qiferert # BART g Tl wtafa & feprl o e g @1 39 watht W) feen e de-wg
et sl gl | el stfush Sisar o uRome ae TgeH | Herde Bidl 81 SSe0l & fo, y-z 7
o ST ST AeTg i Y H THTHH @R (TR 36 ¥ 6) R fa=m HifSwl 78 fHem
Efdd @l € 9% (a) y-z d o GHIR fohe o fEen o Tiaia fen St €, (b) x-2787 o ufid:
et ft o W i w21 N YRR 9w fRE 39 WeRR 1 wnfAfq dfeeet & et
STufafdd @l 8, TH YER T8k o oft sufafia @ wifew) foviy w9 9, 39 S ¥, fagd &
E sTuf@fdad g =mfeq)

y-3181 % ST TFiadd wuiAfa 97 @i @ R e f§g (0, y,, 0) W faed &9 (0, y,, 0) W
faga &= o quH B wIfET SE YRR 2-3181 % SRV i gafafa g <l @ fF 9 fage
(0, 0, z,) A1 (0, 0, z,) T TR &5 WM BT =M(EWI x- & o =N SR FUH TAMHIT HT STANT FHleh
&0 71g Tk fehiet Wand € 5 E y-z 9 o o g1 =fey, steifd 98 x- faen & gwiak g ey

319 fordlt UEt THfEfq &l W= *1 799 ST S eT9eR! 98 9ae for fagm &= &1 9 &
i ©, St x- Freener R el 72 a1 39 YRR 9% Fel S Tkl @ foF Rt oa o i TweHH
<Teeh ST o R S e &7 1 uRan gty ¥ w65 W THH i €1 qenfa 9t o JH
TR o & 1 fen TH-g & fawdia B 2

TS oI 37 IROTH ¥ HIGC S FHed e & ST g7 G ufiehe w uRom W wged
& fau smavae =
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AT

1. ﬁmgmaﬁaﬁawmﬁ,mﬁawww&waﬁmﬁw
FW B

2. U e o Ol T o SM¢R W T e fenten ST R @ o wehfa
o 31 YRR o A B B1 WA G W Hiertor qun faedta smeet
TR AT €1 TRUET o STHR, WH ¥ TS W hid 6l ©g W Y9 Bl
2; T T G TEA R WSH HI DS W HOMEY B 2

3. ek AT W U SRt Terdl | oEd A i i B Xd € Seteh fargadie
T T w1 egetl | el SE selee B §; Agd sToeedl | e
q T AT E A B

4. Sgd el & dF U € © : FeieHienTol, diad e e
A SV o FAEHIHT W Ad € o et g 1 el AW () Wed &
Y o Tk T A (e) o YT N A g = n e Tl €, Sl
n=0,+1,+2, +3, .... | WM U TR T FHAA: +e T —e AT B
F| Tt sl e fau nu srafus o€t gEm B ®, ° ey o
FASHIHTOT T IU&T 1 ST Fehell B
T ST BT FeTd W TR A I8 ¢ TR R feRa 1 et stew 39
1T oF Wl THTeh! STERT T SSFIOTT AT (ST AN HLd THI 376 gl
1 oA | W@Ht) Bl 2l
A Sl o G ¥ TUN A Ie § fo fRdl faged fe (isolated
system) T el &Y THF o T SR Edl 21 76k 318 78 ¢ foh 5l
0T GRSy ST <hT STl & it STl k1 Ueh o] © g o] § TR
B 2, W 39 WA W 7 A FIE SO IO Bl § SN A & T2 Bl

5. pard 77 : 7 fg el g, T g, S gREufe R Sy a, s
o A q,q, ok STIHATIC q2 3k = 1 g0 1, o o o SShAA
g1 21 i w9

F, =q, ™ q, o %O & qell o =

I

k(aq,) -
T

T £, W q, W q, F W A THE WA E AN o= L s

4rne,
feerish 21 SI WHeHT H, S9N 1 W Feiid 21 Fadis g, F1 IR 7 2
£, =8.854 x 1072 C2 N m™
Je 1 |i=ehe W k=9 x 10° N m? C? &l 21
6. Tordl Wi qon et soieeia & <t e[ oot qe RS o 1 UM
g,

ke®
Gm,m,
7. ARG g : T Tagia 5 qord W eneiid € T < sraw o st e
ITel ShRHT STl Yfashsl ot fohel deR (3T tfie) Afafea e &t
Sufterfa @ giferd 7 211 SRt g, g, g,... & e T o fog foast smem
(S q,) | 9, q, R q, & HN 9, q, R q, % FRU a0 M- 5

=24x%x10%
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10.

11.

12.

13.

14.

YA SO qAT &

TS I o e Bl ]| T e o folt I8 5ol vl afvfd St e ok
fore shete o From g1 & =g feran S )

. fordit st fomame o o1 forddt fog W fogga &5 E fohslt B2 rces adem

3T (test charge) g i 39 foIg W W@ W IHeh §N 19 fohT S ot
o 1 IY A ok qRAT gR1 Fawiferd W e e 21 R fag e
qF FRO A & 1 HE URAD ||/ dne,r? BE; AR g AHF T
a8 & ot (Bfa) sfedet e @ den 4k g momers ® @ e
(Freivr) sttt 2T 31 et ot 1 W e A S st fara
T T 2l

. Torga & Y tEn o 2 fores Tt oft fag W witen e e, e o 5@ fag

R o & it fen @ 21 & Wansti i |nifess geperan fafe faget w
forega &= =1 Qniferss g 1 3T Tt 1 et foea & o Y@t orE-are
T gt & H F Th-SIR U H! T eI &1 ThHHEH (e frea) faga &
H &l W@ TH-g ¥ THEHE T R G Wl W@ e )
&7 T@stl 1 F9 Heaqul faevdd 39 YR ©— (a) SRR fEepeem o &
@ Had oo eidl § S el Tet 2| (b) < & T Uh-SE i HY el
HTE bl () Feerded &5 W oy ¥ IR gt FUMEl W AT el
STt §— A Tod e (S qU) T S Hehd |
e feaa Wi § THF fasTdE & e g ae —g, e o gueE 2a
1, 1 T i1 21 T9oh fgyd el afkwr p &1 9RAW 2qa e € 9o T8
faya s1i—q | q =1 f&en § 2
foreht S foya =1 Taer el fageda goaer (srerid sueh 3181 & e qel
T h% 9 T dTel THAR) TR 3T % ° r gl W TR &9
__~P 1
_47t6‘0 (a®+r

2)3/2

P
Anerd " (r>>aa€f?ﬂ)

fgya 187 W kg § r 30 R fgya foea &=

n

_ 2pr
4Ame,(r® —a®)?

2p (r>> a9 fao)

4me,r®

39 9o W I I =AfeT 5 R fgya & form &5 1/r° W sk e R,
Srafen fendlt forg emeer o o faga &9 1/r2 W felt g 2
foreht wohamT foga &5 E o 1 e f5yd Tk ot Sl ¢ ol ST e

T=p XE
R forelt A2 9@ *1 eT¥E T w
foR[a & E 1 fhdll o &ha-31ead AS | oA arell %ed A¢g = E. AS
e swa-397d AS = AS n
Tel AS &Fhel-37agd 1 URET0 91 f &Fel- 37999 o oeadd (559 Tehish
Tfeer € F0 1! B &5 o foIg uaet™ a1 o Fehdl 21 foret 9 g ok

n
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% et

15.

&Rl 3T9Td o foTt, n 1 IR & STER dfedat stfiete st fEem |7 s
Hehdl 2

TR 7o  fondll 9% I8 S ¥ B o et fohet foR[a &5 o1 wored 39 U
S BRI g et ST BT 1/ ¢, 1 & 21 T T forgga &t o Fefieon & forw
®Y § q9 YA S Safh ay foaor § W gHiata gl

() THGHA Wk &Y T L FT GIH FAd AGTE HT GE ax

A
2WE,T
Tel r fog #1 9K 9 ofoed 50 € 9 f 9 65 ¥ oA 99X %
sAf¥retaed ae § 5 Thie qiew 2|
(i) THGIE TBIT SEY T ¢ HI GAA 3T GHAA AR
o
2¢&,
el 0TI o Afcaed qed o I SR e tw qfw 2
(iil) THTEH JB1T SEY T o & gad Meid @it (A1 )
E-—1 ¢ (=R
4reyr
E=0 (r<R)
&l riiciia Gid & % 4§ fog 1 5 91 R @it 1 551 €1 G 1 el e
q 1 &l q=4nR%c ?I
el o sTet fendlt forg T Mraf¥T @it o Rl T & 39 YR el @ Sty
foh TR STEw Wiet o g W & Hd T T aRom R T s
ST T o 3 el o forT off I gian =1 @iet o 1R et fegett W forga
&5 I g 2l

E= n

e e hd-STaad AS (L] m> AS=AS f

forra &= E [MLT A" Vm!

aga et ¢ IML’TP®A'] Vm  A¢ = E.AS

fgya amel p [LTA] Cm m gﬁu;ﬁm
qfw

SICN RO CE

iicED A L' TA] Cm'  STERVASTE

iR c [L2TA] Cm? STERy&AHd

ST p [L3TA] Cm?® SRy
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YA SO qAT &

Ta=mona faua

! g Y= & Gehel € for 1w & Wieq 9 W oEw €, 94t w
I FY WH HY AT g F| 9 - Y Y A & I S? A9 T8
et foh t% fR YRR 1 gl 9 Ff T 59 w6a 99 FwEd iR A
I WISHI 1 Tk G St @l §1 TR 53 1 e uiE o g7 5ot geet
2l €, 9gd B ~ 10" m B Fud &9 ¥ F@ A ® e 21 9
& Faien ARl & ad & STER Soidel &l Wil @ Y W AU
Afaes & HiR e w1 Al ot T 1 T T WA F ST A I
2 SR 39 Yl H sAfE 2

. ol o q1 Y0 o HOH Shd o1 R 1 oo S €1 g
TR 9 T had Th & fog (F39 THH) B 2, Sk patd 9
o M fom (3Rl den wfaerdt) e Tk €, food fod oat &1 fea &
bl 21 FE HROT € 5 oreid gt 99 @9 W f e 9o g § T
Wael q AU ST Wl 8 Wehdl B

. 9f% STE % WEE i o™ o W gRI IR S € o end & e
¥ Uikl feerish kT =159 1 faw &1 =g SI Al o foe@ o &
e UERR (A) i 3H & gahig 9@ (TR fem) g aRkfua feen
ST B QT S o Ak (Sheli) i shee (1C = 1A s) gRI URee feman
ST 1 39 YR H e kT WM e T §; 98 @ 9 x 10° N m® C R
. Teri® k1 sT@fus ag1 7M, st foga ywe #t 3fte 9 a1ewr o A
(1C) =1 91T MHR (AF) TH RO W T Hifer (S % fog 3 o Seei@ fovan
ST e ©) A6 o W W Gearehid aal (Torgearel a)i W o wel) o e
¥ gRenfa feran T @ S fR A9 €9 9 Sgd ol S ged § §gd goa
Bd 81 T SRl © foh, 1 UATER gehia wHel o forg i W €,
1C=1As9gd g9El & foIg Tk rafers =1 o 21

. S 1 ATl U g e qued € 21 98 39 9 § afua @ f
A AT ¥ w2 K9 Heag T e, emew ww sifkw W 2

. AN ket YU ok Sfdia & ke (Stern stEveTREdia) T ®; aw
amiferer i o of frdw Bl o fAq oR ¥1 TR e Yok sty & g wee
Tt & 21 Ierewone, e Sl i o st sifew ®, g Te emifue
et & ke wAl o fow e T €, steen 59 gfie 9 @ gorEE ot eR
T 2l

. Tenlt ferger THental o e SATSIT oh1 TR&TOT Weh UEl TUre € N foig 696 et
3MATT T AT Fehfa W R T shean weeror ft fu o fader om & 9w
1 TR BT SR Gohd FI T HIE T e e gu oft waferd
B Fehdl (Tt ey oz § ifas o1 w1 |ifd) | 39k fauda, afeer ufen
1 G0 ot B Tkl © (S ok Toiw ferelt fage fem b1 v wam
[ |

. FEd AT H FACHHI Fhia 1 g From @ fooeht a1eft qo e e
FT S GHT T Tk 9o I8 7 TR Tefd o FieHIwI0n 1 hIE Gg9 (TEY)
o =¥ 21

. AR fagTd S gErs T8 A =feu steren s wieel o A ok frm
o O & /AT =ifET) T fagia < S Sar 2 fRE S1ee | SR ey
o R e TRl o= STeen i Sufeufa & R gefaa =& giar qen w=f
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=g et f-fie, =q:-fie onf a1 7 e Wit sheret A+t S &1 € o
9 Aferk e &

10. Tt fafoea smeer fo=ma o wro1 fafaea seet &1 safeafd W for@ e

Refed = {1 e erFe sE faaw & e gg fomon o fRd o fag ™
R grar €1 foret gedia emaw oo & fau faga &9 g & aIR-uR
fafes= g 2

11. ferslt e famme fraw oot a1et 7 €, o shor gt fagen w feega e

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

T T Br; S S % forg S se fae % SRR Y qer | we §
T &9 H wH 1/r2 9 oft sifuss dig T 9 et €, S R Rt wehe etem
o faga &= 1 fasiuar 21 U A f5yd 39 90 %1 T WXIaH S 2

A

9 ¥ TH-3W 9 30 cm 3 W W@ T Bl AP el W HAA: 2 X 107°C qeM
3 x 107 C 3789 €| Ik &= foha ol €2
0.4 uC 37w & fRdl B el W fFE o7 B2 1@ el & ®R0 ag 5 0.2 N
I 1 &1 A% T el W 0.8 pC G B Al (a) I el ok = fohat g &2
(b) TR el W Tt et o FHRU e 5ot o 772
<t gra g FIT & kee?/Gmm fomre 21 sifaes et =1 wmoft T
TH U 1 UM Hd I T ST A1 el &2
(a) “ ol g 1 A A Faldid ©,” 3 WehyH © 1 dicad €2 (b) Tl el
2 UM R SRH & W AeR Fd THY T Sgd STAY o FelHIRI0l i U
Y T R 272
e hiE 1 D hl WH % HS W TS € d YAl W AT 1 Sl B 6 YR
1 Gl o1 wegeti & o= gl o off Yeror fopan S B1 T HIfSC R g7 Jerr
e TRe0 em W ford YR G T 2
IR fog & g, =2 uC, g, = -5 uC, g, =2 uC M g, = -5 uC, 10 cm ¥
o fendlt =t ABCD o 9ol W sfafterd €1 o o ohg TR W@ 1 yC &9 TR @ ool
ERACTEINY)
(a) Feorde &= Y@ T Had 9% et © srufd HiE & @ s T
22 Tahdl| H?
(b) T HIST & T & Wt woft off THh-g +1 gfdesad o Tl Hdi?
3 fig e g, = 3 uC 9 q = - 3 uC Fafd & Th-TR T 20 em T W feom &
(a) T AT FI fire aeft @1 AB o Heg fag O W far &= fehamr 272
(b) afE 1.5 x 10°C URHATT T hIE FUMHE T A 39 fog W @ S @
T THEUN STETT foha 91 1 STIHT HOM?
forell ferm | &1 SERT g, = 2.5 x 107 C 9 g, = -2.5 x 107 C wH¥: 7 fergadt
A:(0,0,-15cm) @1 B : (0, 0, +15 cm) R 3fafeerd &) fem@ =1 et smaw qon
e feya ol @ 82

1.10 4 x 10° C m fgya ol 1 1 S fgea 5 x 10*N ¢! uRmm & foreht whaam

foed &= 1 feen @ 30° W Wfeq 1 fgyd W wERa oot et w1 ufmmn ofsfad
FHifST)

1.11 37 9 TR 9H W g Uichieli &1 Hel 3 x 107 C o FOMERT ¥ Taferd = =)

(a) Triaa (form arel & ford wered o) soisel i H@ ehferd st
(b) T 39 ¥ Ueielid § Hafd &1 T ot g 27
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YA SO qAT &

12 (a) T TRt emafer dfd o el Aden B & shal o ot &1 Tl 50 cm B AR
Tl el T YR-YUH @Y 6.5 x 107 C ¥, ° AW UREAen eerawq
W&‘;Wﬁmmé?ﬁaﬁ?aﬁaﬁ@aﬁwﬁrhﬁAamBaﬁﬁmﬁ
T )

(b) AR T et T TR ST A1 ] T A1 Al o o= i 5 el it < Se
q g el R foRa gt am?
.13 T eifST 3w 1.12 9 el Aden B @S o wagd § qe $6 i8S 1 F1E dEy
SRR e U8 U8 el oF H9eh, qeavEnd gER Tl oh 9ok H Rt 3d
o <A 9 & ger T S @1 316 A 9 B ok st 41 Uiaehuu wet e 22
.14 o 1.33 ° fordlt wshomm frercmga & 69 21afim %ol & vefeg (tracks) 9T
T E A erent o T fafew T W fRE o w1 srew-wela eu
(q/m) Aferehan =2

+ + + L_t/@)
LX

Y

fo71.33
.15 THEAM fagd &5 E =3 x 10° i N/C W fo=R ®ifsm)
(a) 39 &5 T 10 cm 97 o =1 o 3§ qed U FfHehT 761 yz dct o GHIER &, TorA
Il FARd 1 72
(b) T = @ oA ST Feld fehaT © Af% T8k e T A x-378 W 60° H
I T R?
.16 AWM 1.15 o THYTH foR[d &5 &1 20 cm o1 & el o9 § (S 39 THR
sAfafer=fad @ for STk o Fdens dell o TA &) fRaaT 2 o Term?
.17 T8 Fret S & 78 W fagd &9 #1 geeriges off T 719 98 Hohd <t ¢ T
I % 53 W ToRA Al HE FAed 8.0 X 10° Nm?/C #l
(a) ST o FiR 2 E fohe 22
(b) I Sied & g3 | 2 afeqEt wore I B df 1 319 =8 Fred faprett
S & fiR RIE ST T T2 F, Ao F AL ?
.18 o7 1.34 ¥ 39T IR 10 cm 5[5 o fohel a7 o &% W S 5 cm S W HIE
+10 pC TEY W@l &1 39 o1 | oA a1t JEd ol sh1 TRATT 1 87 (Fahd :
a1 &1 10 cm fFIR o6 forelt =9 &1 T was A@tTl)

®
g
&)
~

/
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1.19 2.0 uC &1 &s g 1o ffelt fFAR W 9.0 em fFR ame forsht =g e g
o ohg W fod 1 S W T 9l T Tsd 7 22

1.20 et fog o7owT oF R 34 {5 1 g AML @iw T¢ 10 cm B o6 e meEE
TS R Sgd TR 1.0 X 10°Nm?/C| (a) AfE MSHF g8 &1 o 1 70 w2 &
ST Al 53 | Fehael Tisd TSR? (b) TS5 Seen 1 WM @ @2

1.21 10 cm 3521 % =Tefd el R 3T=1a UROmE 1 376 €1 4fg Mol oF % ¥ 20 cm
T W foeE &9 1.5 x 10°N/C e siadel (radially inward) © @ el @
e A fera 772

1.22 24 m &9 & fHdl THUAH SERW =@® MA w1 IESE STEY T
80.0 uC/m> el
(a) Tl W STER @ HIfST
(b) el & g2 @ forfd ool S Wt = 22

1.23 &g 37 fE® e 2 em T R 9 x 10* N ' faed &3 3= &l 21 ek
SIERICE TR CRCTIE

1.24 3 o€, el o1 H1 we TH-SER o FHMIR Te Fehe €1 ok fiedl wetehl W, @il
o gSia e Sl o g fauda € qen gt 9RAm 17.0 x 1022 C/m? B
(a) TEE @I o SR &5 W, (b) THA W2 o W@ &5 H, 901 (¢) e o oirel o ferga
&3 E o1 i aResferd sifsmal

Itfafed uve

1.25 2.55x 10° N C' & f7aa foe@ & o yoma | 12 geiaei™ onfesd &1 &g aa 95
feoR Tt St © (faferh 91 s 99) | et 1 59 1.26 g om® 71 % 1 e
F1 AT HINTY (g=9.81 ms? e=1.60x 1079C)I

1.26 o5 1.35 % <9fq ¢ =ehi & @ A gt feeragd & tand fefud 728t #?
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fo71.35

1.27 fEorem & fodht &9 o, faea &= avft site 2-fRen & srqfew 1 wg foaga &9 &1
uftmrr fraa T2 7, SO THEAE w9 @ 29 o erfRw 10°N ¢! ufd Hiew
[ Y gig Bt 21 T T fousht womess 2o § %o fgya oot 107 Cm
& TR 7, TR oo e oot SOl STa AT 77
1.28 (a) fwdl =mers A food fo 1.36 (a) 39T AR *1E FISVRT (Cavity) ®,
1 Q A f&a T B1 U Wz o WHE A& =t o 9l g5s W wdid
g1 =
(b) E o Wi B S8 W &9 g B, 1 HIZUTET (Cavity) § 39 TR &4
fean < @ 56 =eteh B =ereh AW fogerish @1 7 Suiiey fo werh A% @
TS W A S Q + q§ [FH 1.36 ()]
(c) Torelt QU SUHTOT i THeh TR o Yoot Teeerge et @ wffera fean st
21 et SUr fatam)

Q Q+4
'
B
(a) (b)

e 1.36

1.29 foe EiEe i = o SHeh Y8 W hiE 9 s T 81 ¥ Swisy b fon
H o &9 (0/2¢,) 0 €, 5ol A fireiaea fen ¥ sfEdd whiw afke & 9o o fon
EREETA LS CRRCE o

1.30 TSE W 1 I fohy fomn forelt wohemm ek STes S A s eld dael di
o TRV foed &5 o6 foT g3 W i [ Gana @ §re &1 spard (oM 1 ST ik
SIS Gk 1 AH feRifera ]|

1.31 319 T g &1 g1 ¢ foF @ 9w =2 (ST 9 557 % Aifaeht 1 i
FW §) IR atfeen g1 gehTeal foR Femeh wed €, % 94 €1 Wedeh Weid qen =g
A el § fretet saT B1 S YRR % Fereh B © ¢ ‘o7’ Fereh (u gr fAafde)
TS W +(2/3) e AE9 2N ‘e’ F6eh (d g0 FfE=) 59 W (-1/3) e 310w B
2, T U et 9= go1 9K €| (9 3 YR o ek o qg g
S fq= ST YRR HT ¥ S §1) WS 9o =g o Heifad Fareh gered

Rk
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1.32

1.33

1.34

(a) et acfees ferdwn &= fo=m w fam it w0 fa=amm =1 fed
y-fagm ferfd (null-point, 3197 Sl E = 0) W g 1T W& & W@l
T #1 98 ST FoF TheT SIee 1 G Tevas ®9 9 SRl 2

(b) 39 AROTH T FHE GRATT qe Foal o < e (S Th-gE | fRE g W
W@ ¥) % W o= & e gemm #if)

SR X % IR v, T @ T FR g < e W WA A d m
TEHM QT —q AT 1 Teh 01 Gagl il @ (Tt 1.33 | 601 | o §9M) | =il
I oo LT T I @il o ot ThEHH fagd & E ST @ S 21 S9iEy
foh e o Sifad fFAR W F01 %1 Heaer Y gEL?/(2m v?) B

(T 11 F1 GETYETH & STJIFT4.10 7 qfvrd Tocaia &7 H &I &1 7fa & ard
g9 1 &I A B T HITT) |

A 1.33 9 AT 01 1 getae™ o &9 H oo Hifsg fSFe v, = 2.0 x 10°
m ™' % T FaIftd kA T €1 3f€ 0.5 cm # g W Wl wiel o & e =
E & 94 9.1 x 102 N/C 8 @ 90 W W AT Hal THATM?
(lel=1.6 x 10" C, m,=9.1 x 107 kg.)
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