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STTEIT oh YT <1 THRT0T Shdl €, shl TIET7 77a9T shed €1 & ST G e
I ST o srafrfa W g B =ifew) aufy, afs fRet stmee g &l Q o =W
3R el @ S ], A Q W ot E g oh HRO S oA hl SIS A ok
fau e @ &R sud wfa w6 %yl el so g w1 et T € ST
2 fF &0 g = SVariig sie o9, 99 o F Sl S 8 ? W S
F/q U iifya aftn et © qen forE &= o wiitefi et ©

_(F

e t( ) (1.9
T G (379 Q i 3T g 1 Iufearfd o HRoT fager 7 g ) 9 gfe

%1 Teh AR IUH e ¢ foh 2169 Q &1 fohel sAffse aeli gru 1ot srafterfy

W Ed @ WY e faerern ydid g Wehdl €, W STeer o UEl € el €1 5 g

AT T GHAS TS o HROT T YEY @ W o 9gd 9ol W R w #

(TT=8R 1.15), 79 =8 W &, AL o iR i Al sea g i ot

o N ST SeEfefad W g 99 wd 2

(i) == KT, e Q & HRO fag[ &= E &1 qRam J2fy g9t 9§ gleo
O g ok & W T W €, 9T 98 g W FeR T et €1 3HenT N 9% ®
e 9t F 311991 q o STRATII €, SHfETT S191d F/ g 3799 g R F9% T e
21 Q% HRU q W 5 39 g1 forelt oo srafeafa o emEw Qo =R @R
o feopeom ® w&l ot 81 Tkl }1 W YHR Q o wR fagd & E faspeem
fdenier r W oft sl ear 21 O feopom & emaw w6 fafu= feafeat & forg
= foga &9 E & fa=1 oW W @ 21 forge & o eifiac et feepeem
o F e e

(iif) ¥FTEIT o SHIOT forgd &S et § Wl i 3 Sq@ i g ¢ 5o fada,
e G A9 SRoTTeeh € il ferea & fewr, et fog w e, fog 3fet &1 21X
3@ B 2

(iv) < 3TERT Q & HROT A ¢ R T ot F HT RAT helel A& Q H A&
q ok o= H U r R Fek F=en 7, faga &9 E 1 afmmn of sheet g rw sk
F 21 3@ YhR, AV QW FAM @l W gHoh wRU Icq- fagd &5 E #
TRATOT FHH 2l 81 39 TR foRE el o sy W feerd forg s1eet o swron ferepa
&5 E 1 TR0 S8eh U3 ok L fag T HHM Bl €; g sl §, 9% &5 el
®Y U Tufd gl 2

1.8.1 2MMaVN ok ™ & wRUT fae@ &

ST, q,, qy, ..., G, ST & TH 6 R fF=R w@ & 57 e 9@ fag o
% W fefa wfew #9901y, .., 1, €1 R TS STEw o wROT feepee
ot fog w for@ & =1 & ifa oewt o fm o SR ke o fadt foig
R forerd &5 ! 39 fog W W@ Rl This ¥R g 319d foht STH are 9 g
ufenfia fofean S €1 F@T 9% " S @ f Ui e O FR g, q,, - Q)
e =t ot fearfaat faegser =i =i fag P, f9 feurfa afewr r s/ fAfde fofan S
g, W foga &7 &1 fuif &0 & fau o0 Fam =g qen SR & fagid @
SUINT T B
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r, R fEerd 1wt g, o HRor SEiefd r W fogd &5 E, 39
YR e TR Sl B

1 9 ;

1P

4ne T

T &y, O g, P T o uwik wfkw & 790 r, 376 g,
P& o= & 3 € T R r, W fer e g, % wRm
srafefd r | faegd &9 B, #1 30 YHR =990 & §

- 4
2 4rer

0 2P

T 1, STORT g, TP faen # Ui Wi 8 9 r,, 3TORT g, TN

1

2P

forst 1.12 19l & fem & wro et PO o &1 g0 €1 T UER & AN q,, q,, ..., q, SR
fig T FEm &9 guE - yuE Savi & e (9Ed &9 E,, E,, ..., E @ S whd 1 SR fagid g
< g W SEd e % wEw A aver STeRi o feR o ol r W e & (e 1,12 H <R SE)

20

G

T YR A fohal S Hehdl o-
E(r) =E, (rf)+ E,(r) +... + E (1)

1 4, 1 & 1 4o

= e Tp +...+ f
angy 2" angy rk angy r: ™
1 v 4.
E(x) = —Tp (1.10)
2
4ane, o1 Tip

E U e afer 2 frgen o feshee o w fag o g fog w oH R ufafia e
ST & qe 98 9 Stanl i feufqd 9 fuif| s 2

1.8.2 faegm &= @t vifaer arfaum

ekt ere=d 8 Hehat ® foh e Tl faga & =t uron 9 ufifaa =& w5 o @
B1 99 oft, rae o ferdt off frepm o forw mes g iy Rt etee W e 9
2 T8 €id &) ety Frrem qen srear fagid gr1 (wefeheor 1.5) feifta faen s
Tehal 21 TR faega &5 e 39 wegedt afen o weartad @4 fmar s @ @2
feoremgfamt o foru fo &= #1 Afauron gm @ @ R 9rad | savad e
2| fored &1 amae o forelt Fepma o6 A wafetor o sifrefard e 1 gola Fo=
3UE 7| A o e o SR @I ok feehzem | fohdt fog W fae@ & emmuent 7
I € foh e 1 faege for o aft 59 fog R 7 TRl e Te0n eTee
@ 1 8 Tera ot W | g &5 Saw o R w1 T Sifererr 8 qen
fora &5 o fruiRor o forg onvek )1 S§ fog W @ M 9t Tdern e W el
& e wifaent o g7 U3 1 STANT A9k Y ¥ 39 ¥ A e w3 & fag
foha S €, S facheom & g fog W wiienfid 6t <1 9ok den U fog ¥ q@
fag  ufafda g e dfe oo dfcw afer 2, or@: faga &9 s afcw fn 2
ety foed & &1 fuRon 1 areafas difas @efwar quff yehe g & @
&0 ferdgfae! ° et feheit Hrelis Sgagesa Tl ¥ oFae & 2|
HH ST &H @ Tid | TiEE S g el g, 990 g, o " ol g W faEn
FXd 71 o7, g Nfuhan el forad Ig Tohd S7era Go1 Teh T ¥ TR TH dF
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YA SO qT &

ST Wt €, T8 T I A ¢ B T FHR, q, W q, F THH AT 1 9977 Areerforen
3 &l Bl "Wehell| SR (g, 1 7)) T GHE (g, W o) oh = FB T FS Hled
farcts srav gran 21 7@l W W ® o faga e (w9t vl o dgageshig &) &
ST Tl Te T IHA 1 & w1 A 39 YER B S7Er g, F @ka
e AT @ 3T FG & S TR BT AT § B q, T TG &
ToT q, T T TP 81 & 1 TR it focia 1 Gore ©F ¥ T Hd!
21 39 YR, TG SYd 1 Gk 1T Sl hi GG koo SR TR ok gl (el
EN & I S Wehell §, I Wifcieh el WA W1 €, 9 W M0 A € e €
TR O Ty o] €, i 3 e fremi o ST ER faskfaa eid §1 A el
UfRtee i S Tehd €1 3@ YR, Il deagaeh i &5 i e Hid 59 a7ed g9
e o To1q @ierht TR g foran < Tehl B, STl qieee i arel agageas ™
&5 ! TS IS a1 €1 &3 HI SFAURIN FAGAH HUS 7 WEAferd i off S Aifeent
1 T RO § T W 8

ISTET0T 1.8 i Toiag 2.0 x 10* N ¢! R & whade fog@ &9 o
1.5 cm 0 d% fRaT & [f97 1.13(a) 11 &7 1 9REWT 99 W@ gT 9T
feen Sepfha X € Sl @ den e i 9 39 & | Sat € g a% fira
2 [T 1.13(b) 11 1 Tertoli & fiA & ot W ot o1 shifse) 58 affeefd
F e o TN gad Uad’ | o Hifeu)

- = + + +
2 e e
+ + + = - -
(@) (b)
o113

T (o9 1.13() ¥ &5 SURqE! €, o: RUmefin Sdeed eE IR
TG St 319 AT €, el E Toed & o1 qimor €1 37d: ol ol wrRol

a, = eE/m,
T&T m, TS T FHAM 2
forreRen © SIRY ek, SO o gad €9 § h W a6 A H @

c Na, eE
e=1.6x10"C, m =9.11 x 10°" kg,
E=2.0x10*NC' h=15x 102 m,
t.=2.9x107%
o 1.13 (b) & & STegE €, 31: YEfE WeiH ek IR 1 ST&igE! o
SIS AT B SF: WS HT @Rl
a, = eE/mp

el m, W 1 S 8 m = 1.67 x 10°%7 kg | 3%: Wt g i # fomn

2019-20

8'T lni2ibe

21



% et

22

33Te0T 1.8

3aTg0l 1.9

2hm
eI A O T2 = 1.3x107s
ap e

30 YR, FEM g0 TR | 9 601 (Wie) sifuen 9 o 21 e o 1
e UeH’ SR 39 U | F€) 9o fauHd © Hifeh Teed o 1 aae | wHa
a5 o goAaH R R T wan eam DS el gu gaq 1 g ufesfera
T THI Tec 9 ©RUT 1 SUL H1 B 98 TEH o foiu foh @ g8 =EeT
2, 3T XU U fagd & § Wiei o1 oo giefd S ®

eE

m,

P

(1.6 x 10 C) x (2.0 x 10* NC™)
- 1.67 x 10 kg

=19 x 10" ms™
I O Tecl g RO (9.8 m s72) %1 qorl | 31cid ot &1 Soterei ol ol
dl 59 RO @ oft ek ¥ TW YRR, 39 SR § [EcAIF ©RU1 o JAE
SUeT H1 W Wehell B

SETET0T 1.9 ¥ g 3189 g, 7901 q, ook aRmmn shaer: +10°° C 9en-10° C & w&
T H0.1 m T W@ T o 1.14 # 39w fgei A, B 7o ¢ W foga & uiawfed
it

EIC
C ‘:"‘,Ec

E,o

0.1 m/ v 0.1 m

0.05 m 0.05 m 0.05 m
o 1.14

T A g, & HRV A W FoE & Wfew E,, T SR Ffi € qen swen ufem

B = (9x10°Nm*C?)x(10°C)
"o (0.05m)
FIMER q, o FRT AR T &7 IR E,, § T 3R ffée 2 aon sae ufemm
E, % T9F B 91: A W F fagd &5 E, 1 uRem
E,=E, +E,, =7.2x10*N C" (T T 3R fff= 2)
YRR g, % FRV B W fowa &9 WRwE,, o oiR ffiw € qun swe wfem

= 3.6x10* NC!
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(9x10°Nm2C2)x(10°8C) A "
E, = =3.6x 10*NC
'8 (0.05 m)?

FIME g, & FRO B W A &7 WA E,, T R fiEe T qon gwem afem

(9x10°Nm>C?)x(10°°C) _
E.p = 2 -
(0.15m)

B W Fa fog@ &= &1 aikem
E,=E_, - E;;=3.2x10*NC" (78 9 @R fif¥w= ?)
q, T q, W T&F o wRV f9g C W faega & |fer w1 ufem g6 8, o

(9x10°Nm*C?)x(10°%C) _
Fic =y = (0.10m)? -

= <A T ot e ot 1,14 % <ol 7 81 57 < wfke o ko wfke w1 afmm
E. = E, cos §+Ezcos §= 9x10° NC

E T iR fiffw 2

1.9 foe@ &= @™

et ST & T e &t w1 ST TRl 2 weh wiey Uiyt € aen 36 e wiewi
&1 wifa & frefud o= g 21 gy ot fag e1maw & wROE &1 fesere frefua
FT H YA FW 1 AA o g ey g fog W fred 71 vl fog W ferE
& &1 e o STfW Wohd id EU &F I Al i STIUIAeh @als oh |iewl
Hifeu) < frt fog « forE &= 1 afmmn emaw 9 s9 fag #i

T o ol oF FHAMER Tedl €, 9 fog @ W SH R afkwr &1 \
o iR et ST & @ T foen wia afedE o wE
et #1 o 1.15 36 foor &1 <witan 21 39 fom ¥ wew 9] N T /
foega &= s1effd 39 IR & 7=8 W R s&hi o9 STew | & \ \ /’
Al oIt 9T €1 b & | Fehd i ofel R st i W

Rt fert e T i el ear 81 39 YR ed ogd | e \

4%x10% NC*

9x10° NC!

6°'T lnr21be

Yt W B ¥ o e g o @ AR A sk wd A € € < @
1 T 37 T T & ST <lier sveren Wi o fove H SRt /\
T T, ik g dl AR R e § G gg off? e o, / N\
€151 o YICATOT Shi &35 L@ o Teel g T feman S 21 2T J
o f7ehe E Yol BT 81 37d: 3769 o e &5 {@isfi &1 s

Aferer i & T & Tt GO el €1 Sl | ) S W & e

FIT I & qT & W@st 1 TN Y Bl € aRomeEy
q:ﬁg;{_g;{gsﬁ-ﬁ% 'ﬁ'«lﬂ'l.151%|§3ﬂ_';|'?'f3m?ﬁ_>fl
1S AT etferh Ta@nd wie Hendl B1 W W@ist w1 gen qeayel T2l {1 aad

H fordt & o e W di= 1 gedt €1 31 Aoyt ae 2 fR fafae et o

@ 1 ST T o 8?2
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T %R o T8 R o wiwd ® ererfa gw fgfarfa fom @i %
W g o fermrenl | ed B o1 A g & W@sti o S b STeher
FHT €l B 37 @Sl o olded ST HIE % Uid Uhish &kl o
&7 et # Fe R fg=r &% e 21 dfw fadt fog emow o <@
o ol o STTER faegd &5 1 eia1 Sl € a1 STEw i YReg S ol
&5 T o ol o STER a1 S €, UReg & Y T aelt & s
# T ged I W €, IR S 9 39 & &I g0 $9 of 7

T IR § 9% el o TR & Y@ faepeem & fafu= faget m
faga & a1 e o fawa & gead oo € F e et @@

Y=o @ien W fafv= fagsti w &= et &1 smifas §e o9
(s1ufa stafus fedr) 39 foget W foga & #t smufers yeer

o 1.16 T &3 waerd &1 50 T g s 81 el & fEnd ge e € 98 & vad i € qen St
et @ seet & Tl A e W gy et € et gee g @1 o 1,16 F & Y@t w1 ageee gut

24

e

T 21 BH fagetl R e S W oel i & {@nst & sifcided 3 g9 e
AT B & Feal 1 Hedl HT Fehd B | AR Tosror § 27 &5 e
F1 FT A & TEE F e 3 e W e A % e % S
21 oo 77 <wiar @ foF fog R W &, o5 S R &5 &1 qor § aifvsk et 2

AT TR AT &F 3TaId gN TaRkd BH HIUF W, & T@rsti i A i
Tz o foly 18T &X &thal 3R SF v (S 07 1 diF fame o smenteso
) o oo Tey Tfd S 1 9 d 1 AR Riferg <1 fermed # el (gwaer)
101 T TR FoFE TR 1 Sl 81 7 ST hiE sl sy @ segd Alfeg
OYr T W T Il 81 76 O WAL §RI ARG HI0 1 G-I AG= Al/rh &Y
o fopan <1 Tohar 21 36 g, A fomen o fardt SR ofded &9 AS SN 0 r W
ARE ¥ I HI AQ = AS/r> = Tehal <1 Tehel €1 €H WFd © fop ferelt fw 7w
W RO H oA & YEret w1 Hen wne e €1 fod 1,16 § smew | o den,
gl W o 71 fagetl P, q=n P, o fAIT =119 %101 AQ BWT P, W {dNa & s1/ada
r2 AQ T P, T Tafd & 3797 r2 AQ B1 37 & STawdi b e aelt {@msh w1
& (A ST n) 9 81 37d: Uik &5 (999 i e arel &5 {@ish &
Ter P, W n/(r> AQ) 9 P, R n/(r2AQ) B 38 YR ¥ 2 & & wansii 1
T AR THIfAU &-geerd T 9 9 1/r2 | fAe ?)

&5 et o femor w5t wie B | e famre & wri iR faega & W
THE AR I o Teh Sidaeil ST IUr i fashfaa w3 o forg &1 off)
HE I TR To7 W HE AN T8 IS (99 Gahid el o g & [ e 9k
&1 57 forg sifye 3feq U7 & Y@rd (dga e gawia) ¢ 9 g 39 s
4 g 81

T4 YR faga &7 @ eawi o stfafemd & 9wl iR for@ & o o
0T 1 Tk IUE €1 = ®9 H, foR@ &5 Y@ v UE 9% et ¢ e et
off fag W @ien T et 39 fag W ot Fe o w1 fKen w1 frefua w5 #1059 9%
o ferdll fog W, wae w9 9, woefl g forqa &= =61 <1 Henfoa feemstt § 9 &E

* ¥ IO Ik w1 TH AU | R BN R M a9 f{u e v o iRt W faEr i
Ik o T HI AQ FT IRAM 38 AS/R° F T AR F &, T8l AS ¥ 5 Mol T
FR T w2
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feen <ol o forq ok W dR 1 Tog @ifera e emmawee B e
Y@ T epeaH s ereffa e feeneti § o gl 2

o 1.17 9 $9 Wt @9 fo=ral o =Ri R & d@rnd g
T 2 S| R ved ol faen S g 7, 3 &9 Yand & o
feepeam o € Fafy ot o 3= Shaet T dat | <9I T R U
O] o HRO & W Beud: (i) afedel e € st
Tehel SRUTEYT o RO & @] o stade el €1 &1 e
(q. @) % 9/ & 9R 3R 1 & Y@ IR Jfaehdor 1 Tk
Gsfiar femor T et € Steifer aitmor § g9 < fasda smere
(g, —q) = T7epma, sterfa TRl e & =i &R &= Tand smaen &
o T UREAfh STRET Sl €1 A W e weeyul ame
Ol ST I hTd -

(i) &1 T ST W STRY SR RIS W HH e §1 At st
Tehel © Al ¥ 3T W IR e 3 T W B Hehdl 2
(i) forelt oToT o & H, & {@1sT ol UH Wad gk A ST

TRl T S el AL z2
(i) < &1 Y@ TH-gE Rl HEMT T wredi| (A 3 ' w q
wfeeaed foIg W & 1 Shaa T fen & g, S fRefw 2
(iv) feordga & W st ou TE A T faEm aF
TR Yopfa § renfaa € (3ream 2 3f@n)|

1.10 = Tl

et dS &we o B I3 W 3T AfAeiaad v a7 | yarfed aH
et foRdl 59 % YaE R R HINT) 59 o Y9 S R 39 &
T 9 THTE T H TS e e v dS g W B ® qe
g 3G dc U A Tl 59 o Foiad o efud St 21 Ak 3|
T (I3) W A9 59 oF JaT8 1 S0 3120 v o TR T8l
, 31X g7oh ot O 101 Sdl € A v o e qol § Jaifd ek
vdS cos 6 BT W:%dsﬁwquﬂaﬂv-ﬁdsm%l
foregd &1 o g0l ok T, g9 U daged i sl aiefid
g IR 38 dgd woie HEd B 9U Y 98 A | W =iey R
FI-YaTE o WXl o fooRid J8T Wefaes i o SR Yeor 4w
T BT HE TR T B

ST aftTd fogga &= @neti o foau 5 g <@ & e
fog W &7 o sificiaad W@ Tehish a9k | Te arel &5 @slt
1 GeA 39 fag W faga &5 Yeerd i A9 ekt €1 9T el
7 ® o afg g0 el fog W E & ificiaea i AS &5l o
BT TIACA TITd T A THH T[oRA dTell & W@t it &N E
AS T STHAMUR B 3Ta T AT eH &kl T shi fohet

* g wedl Stad el ¢ o &5 @il %1 §' EAS o oUe §) arkd |
&5 Yl =) e v fov ® S 'w frat o Y w5 we e
&, sk 21 or: fafe= fogetl @ XU Tu eeher @ T et & e
i SUferR WA o W e W @ TR ifdeh wefehdr €l
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o 1.17 fafy= st faawon & RO
&5 @)
25



—*E I 9 T YT < | T B 37 TH &kl ewd

o a4 e 9 den v it S E
— ; ‘:, T | B sifwciem &wa sToEd AS T AT AS cos6 €, I
] —,| as —— | —AS AS ¥ TA dTel &3 sl &t & E AS cosf
— — |7 HUHUE ¥ 59 0= 90° Tl § 1 &7 Wi AS &

T T E o el sm wE s A Y e et
(fo= 1.18 3fEm) |

9gd ° el H &9k odd o URH ok
Y- IHehT Tepfa=rd o Heequl gl 21 30

I — i & fau, foreht Sia-vyare o fodht {1 9 o ae 5@
—— s [ 1 AT Tk &9 9 39 & W R ©
i i — T 5T ¥ H 39 fRE TR TS gu ¥ A o

— SA-WATE % SAfTeted T € at o |l feepfamra

. Ft ga | 39 foam ¥ {1 9 sAfuead S e
fasrl.lsEaujﬁﬁjwaﬁawem =@ T fred F 3 fr ST
e | & TEM T =t e afte 3 e fen o g

2| gudel & i faen g Fie % W12 e w9 9 99 W Al qel 6

feepfame ffde &1 1 36 YR gnaci &9 afw &1 faen sues sifca &

i e Bl 2l
/‘ ot aferd g2 o el i fohdl Tfser @ 9 deg fvan <@ €2 &9 =%

Tl Fd € o afhd 53 95 @ S-SR &9thd sagel | fawfea g1 s 9
T BT el 1999 GHAAE AT ST Tehdl © 3R Teet Tl & STIaR 398

iy Tag fan <1 Hehar B
Tel T WirHar W eae i) fmd eewe steaa i feen sue sifuea &

I Bt 81 W Afcia 31 Rt Hehd Y Hehal 21 fondl eohel 3o 9 Helg
AS = ASH Tfew =1 faen &1 w2 fohg YR fhan S €2 39 e &1 THeE 39 g § st
&% uRaifeal o fufor grn famean o B 1 i g3t o yeRdoll ok faw gw it sifa
T ¢) Rt 913 I3 o YT el ST9gd U Heg afkw 1 ke affgat st

a AS =1 feon o St €1 gE aRarel s swEm fo 1,19 ° feRen e @1 59 R, T
o2 g o feRdll fag W &shel feFe WY AS ®T HM AS A el €, Tl AS
gA%el Ay &1 uRmmr qen a 3w fag W afedet sifvyeia =+ fawm o wwiw
Tfer 2l

e T S oI i IR R S 2| RS el sTeEd AS ¥ O aet
YA TR AP HT IRAEN $H YRR Hd ®

A¢=E-AS = EAS cosf (1.11)
S UB I Witd 9 &H STIE i T a8 WSt i G o SATHH
o 1,19 S99 3 o5l g i st AS A E o o= o1 10 &1 Qe URUE % SIER 9% TS
W\Asmqﬁ“ﬁm AT 0 &m1-srage W afedE! ifiretd qen E & o= o1 o1 81 &4 <, g9 oFeh
FEA AR pAScosh W A T Y fHER F TH §: E (AS cos0) Ut E W &5t &
Y&I9 1 E I, 3o E| AS 319i{d &5-37e2d T Af9eld o < E 1 ferd T

26 &/1-3199d 1 URAT| oEd o 1 956 N C' m2 R
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YA SO qT &

TeieRTT (1.11) © Wt e[ oo 1 qel IR i Sgifaer w9 9§, faadlt fag
T I8 W T[S oTel ool HoleRd 1 Uiiehford i H SYAN Y Hehd ¢ S8k foag
T I8 T Bl ¢ T 8H Ued US| BI-DId ekl el § faied i ©
3R TR Yok 31a9a o foly wore Ufierford shich 3= Sigehl el Foled W ol
od 21 o7 I8 S Y S el el Fordd ¢ @

¢ ~ L E-AS (1.12)

Tel Tfiehed fog o 1 %R0 I8 § foh T 1 &l 31g@d W farqd &=
E &1 foa 7M1 21 ivdia ®9 9 98 shaet quft gened € S ey @miAS —» 0 o
oIl FHIHIOT (1.12) H I 1 THHSA o &9 H o Hil

1.11 <eq fgua

IRAT § 9HE W@ fosdi fog smat g 9o —g F1 *iE e f5eh &9 9ot 2a
€, dgd fgyd Fead 21 S SeRl Bl AT w et @ e | ferelt feen
1 TR T ST I S g e S A A S g
A g 1 Srafefaal s wen fog fgya 1 %y wedn &

T €9 ¥ 9gd f5yd #1 Fol S99 Y 2 81 Ry 39 9% o1ef e € fm
faya o1 foga & 31 81 i 6T ¢ 921 —q W o Yk €, Sk Hol T &
e SIS S € 99 3 Th-ge ) gned w9 9§ e @ | Wy At fgyd o e
e AN o GeeheT 1 el | 53 31k (r>> 2a) §, W g Te —g o SR &5 ST
e &1 i €1 era: efusk il W Rt dea fgya & SR faga & 1/ (T
T g o HROT foggd & 1 r R i) @ ot etfues Tfa @ =< gran s 81 98
TUTTesh {ROT e fRu T gere uftsher 9 S g R

1.11.1 Jq fgga & wror &

STl o e (—q A g) o SR feepeer | forelt fog W foreqa & sharm fram qen
AR fagid @ 9@ A s g 21 Frefafed < gl o i W
() 5 fog faya o @1e1 W 2, (ii) 5 153 fgea & fagadiy o7, s1oifq feea a1e1 &
g U ToRA o1et fgya 3181 o ofead qt 21 ferelt =mues fog P faga &, smew
—q'h FRU P foed & E_ Tl 3769 +q o %R0 PR fogd &9 B, 1 g
& g =g e g gaitsa sieh W e s 2l

(i) 3787 UT fRoa fagan’ o forq

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

q

—q =—mp [1.13(a)]
& p f5yd 181 (q ¥ g #N) F RV Thiw FRW 21w &
E,=——1——p [1.13(b)]

Bl 4ne,(r—a)
P W oo fagd &5 ?
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2a
Eq E_, p q 1 1
e L E=E_+E = -
p q -4 M 4me ((r-a)  (r+a) P
: r :
' dar
(@) - _4 5
ine, (2 —a?)? p (1.14)
r>>a fag
4qga .
= A (r>>a (1.15)
(ii) foagadta 7o uv Rea fagen’ & foag
/ T STE +q T —g o RO fega &= o afmm
g 1
S8l O Ine i [1.16(a)]
[P
e
_ . 4q 1
-q = 4me, 2 g2 [1.16(b)]
(b) T 2

fert 1.20 (a) st W feor forelt foig, (b) foym E, NE_ 1 fomd fom 1.20(b) # weriefl 1 € v € R
& T e T o Tl g w Gy (59T 91 oh SR STerel Th- i e T 3 € Ty
o 291 faua ST p wfew & fome i FE o STIfRR SR FAA € SW € F oA &9 P

p=qgx2a & 7en faum ool giar ®1 or:
~q¥ qF S E E=-(E, +E_)cosd P
2qa _
T Tane 2 +a2p? P (1.17)
afﬂiFE;ﬁ'q\T(r>> a |

GHiRTON (1.15) a2 (1.18) ¥ = ¢ T etfern il W fgya & & g aen a
YU & W AfAfed T ER; qE TR W PR ga R R e 21 s
fgya ool 1 qRaTn w1 Hohd firerar 21 el Sga fgya o gy ool @ikwrp
1 RN 39 YHR R S Hehdl e

P =qgXx2aP (1.19)
e 8 ok Wiy ¢ FSreeht afamn smEw g qen g 2a (3169 g, —q o I &
= 1 g0) qen e —q W g T IR Bl 21 p o ws H, fenlt fua w1 e &

arferen SRET T T W B @ ofdl B
foya s1&1 & foHdt fig ™
2p
" dmer (r>>a) (1.20)
fagadta ae @ fehdt fag ™
g-__ P
e Ines (> d (1.21)
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YA SO qT &

39 Ul 9e R e S for fgya & sifues gl W 1/r° o &9 | &
TH1 /rP e &9 H S g1 21 3qoh Afafie fgud &5 o1 qitEmr qen fen sheet g
r W& e 72 R o 3 Ol ¢ aen fgym ol p o e & oW ot R @

TH ST IR H W Tehdl &~ ST fgYd AU 2a I HT AR SER a1 S 2,
T ST ¢ 3T T 3R TR 39 FehR a1 Sl & fo TOF%e p = g x 2a T
Rk g et B1 39 YR o fgyd 1 fag fya wed €1 fhdt fag fgya & forg
TR (1.20) @1 (1.21) roh |ft oMl o faw oo qen =enef 2

1.11.2 Tgygai st sifaer dreferar

AfUhTe STU[el o SEST qe SHUTERI oF g Ueh €1 M W B B EHifey e
faya sl 3= 2 21 CO, 72 CH, 317 3¢t o o €1 farea & sTifaq ferg <
W 3 fgya el faswfad o= oid © g F2 10Eh | oFEe 9o Homae o oy
et & Bl o7q: forega & i rqufeafd o off Rt SToen Tl fgya seol g
T TH YRR o AU I YT 377 Fed T1 et 1 39, H,O, TH YR o ST T
T 3 2 fafay uered faga & a5 suftfa stemn srqufefa o = o7 qen
Ul STIANT Fdd L 2|

ISR 1.10 +10 uC o Y &Y Th-T ¥ 5.0 mm T R feerd € (a) 39 faya
o 1 W f5ya o s 0§ o 1.21(a) H ST STTER, ¥ HT 3R 15 cm T4
R feorq fordlt fog PR 2N (b) fgya o6 3181 o6 ifactsea O 9, ot 1.21(b) H FW1T
STIR TeRA aTelt @1 ¥ 15 cm 0 R fod vt fog @ W faga & 3 sifsu)

A O B
- oo L —
-10 +10 12
fire uC
(@)
b0
A O B
-10uC  +10 uC
fox1.21 (b) -
A : (a) T P T TR +10 uC F &R0 &7 o

* yeTenes fog oAl o GUE i ohg 1 g Hefd ohw w1 & Aifd w1 S @ g erER
;qi'i
r = .
cm ;ql
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3algur 1.10

_ 10°C " 1

T 47(8.854x10?C*N'm™?) (15-0.25)*x10™* m”
4.13x10° N C' BP & 1w

o P T SR -10 puC & RO &4

_ 10°C » 1
47(8.854%1072C>N'm™2) (15+0.25)*> x10™* m”

= 3.86 x 10° N C' PA & 31qfcw

AT B W feerd gt e7ewn & SRor PR uRom fagd &= = 2.7 x 10° N ¢!

BP & 379 21

TH IS H UM OP/OB HI! 21 (=60) 31 o7d:, frdt fgya & o181 W

sfyer g W o foreht foag X fagga & 90 e & forg <ftel 21 931 o ST g/

&0 T o GieTehe TRUTH i ST T Fehd €1 2a U o + q 69 @ =4 fgea

% foau fgya & o1& & &g 9 r g0 R for@ &7 &1 9fimm

2p
E =
41t€0r3 (r/a>>1)

qﬁp=2aq%ﬂﬂ%ﬂﬁﬂﬂﬂﬁﬁﬂ%l

faya 181 W o &= =it fen T fgya ool ofkw & erfaw (s1eid —q ¥ g &1
3R) et Bl W, p=10°Cx5x 10°m =5x10° Cm

Ad:

2x5%10° Cm 1

= x = 5 -1
47(8.854x10 2C°N'm?2) (1B x10°m® _ 2:6* 10" NC

faya ol 1 e AB o offEw ©, qen e URomd qe uRond o skt R B
(b) foIg B W ferd + 10 pC 31wt & &R fog Q W fagga &=

10°¢C » 1
T47(8.854%x102 C2N'm?) " [15%+ (0.25)*] x 107* m?>

3.99 x 10° N C' BQ o agfew
fog A R feord —10 pC 3mEw & &R Q W forpa &=

~ 10°C » 1

T 47m(8.854x102C*N'm™?)  [15°+(0.25)°]x10"'m®

= 3.99 x 10° N C! QA & sTIf¥

Ty 7 5 37 < W 9 o 9@t o 0Q e o Sfiw gk wh-gm i fw

FW T T BA % FHIR o0 o SHRW wew WA °f W9 1 e7: A 71 B W

feord 31 syl oF RO Q W U fagd &

y 0.25
J15° + (0.25)%

= 1.33x 10° N C! BA & ™

(@) 1 €1 ifa fgea o 2181 o aifurciaed ferdlt fog W fgua form & o forg € &t

T3 o SUERT GRI €9 SE qROMH KT S7Ue Y Gehd T

=9 x 3.99 x 10°N C"'BA & 3rfgw
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YA SO qT &

E=—2P _
4me T

(r/a>>1)

5x10° Cm y 1
47(8.854x102C*N'm™) (15)® x10° m®
= 1.33x10° NC.
79 YR o g & w1 fen st wfew =1 faen o fauda 21 qenfy g afRom
TEe W gT IR % oT{Ed g

OTI'T Iln:2lbe

1.12 THETH o & | fgya

o 1.22 & 39t o9aR twenH fagd &9 E o @ fyd ool p o word
fea (Turh fgya @ &aw arcqd @8 ® o p 1 E ¥ w@ad 31 €; T8 E

g Ufa T gem ?1) R feER Hifs) IE

TEl 6 q R gE TN —q W —gE 9 & ® & 4k E THEdH ¢ 37: _qel} '''' P

foya W 2 o Y 21 W e W YUEA ¢, 3d: o 9= fag oo g,
foraeh aRomEEy fgya W oot ol w1 w3 B e e T YA R Al 9 —GE
et (@ gm) 7a fog W R T2 i soe afm yed aa o ufimm

gg@ﬁ%(ﬁ%ﬁ%ﬁawiﬁ)éwéw T fgegal
|
T STl o1 URAT = g E X 2 a sind
=2 qaFEsin6
THeT TEU ST o ac o Afcieed SE9 Wed Hi AR B E
p x E 1 IR ff p E sin6 € T THHT M H1Ts1 o I3 ok
HAfoeieerd a8 1 S 1 37 A o
T =pxE (1.22) O___»__quw
I 9t ol fgya i &5 E o @1 Wifad &E w1 ygfa @ < P q

S p &9 E & 91¢ WfEd e S ¢ dl st el 9 g 2l

e &5 THTHH 7 B qd 91 Bl 82 TR €, 39 Yhl | T2
I YW B Tohdl €1 5T e, S &9 U ™ W vwd H
&t i Tk St STt e | T E YR AU €, 37 e
T W feafq | foer ww@ € fSod p &9 E & @A stere
wiAiR 21 < € wehon | 2 st et I e € W Ak E
THEEH & € @ f5yE W Tk e o @ 2

o1 1.23 Tord: TIeeRor il €1 39 STEE 9 <@ S Hehdl €
foh S& p & E o "Hid € di fgya W aagd & 1 {590 o wh e 5«
T Ll 21 5 p &% o E Wia@mial i € q Tgae W sed &5 &1
oo ¥ Wk 2 91 %1 wd &) AUH ®9 G, aA E % G p oh
feerfaam ® fasft &2 2

THY THN A T90r TR o | Yo W S €1 Yk el
T %l T e RIS o B THS HI ARG B | SA@H B
S & for ohelt sror g etrerer @1 et ©1 W e STEfi e
2 i ftht 38 ST el o1 TTRIRT0] vl L2 Tomelt ==t @ Hond
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q -
q W 9a

—q W 9FA
T 9d & e = «—
ECr I ERCT | I
(b)
e 1.23 fgya W =@ ot (a) p &
E & 99® (b) p & E & Ffa@HiR|
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% et

ST SAY AQ = PAV

e 1.24 Yaw, g1,
ST Sl St AR
Y& YR | gH T
3T (AL AS, AV)
TR T W B €
WY T GRS WR %
TAIfed Bl 7

32

UTehT BH e Hehd € Toh STAITYT il STl o Zohel ol Yfad Y <t €, 3felfd Tt
o el | &t R o A2 fgya el Ui e <t 21 g@eh rfafier s & RO
faega & thamE T 71 39 feufa § ge oart | <@ < gl § R S o IS
et fewm o Tfa w7 2

1.13 wad 39T faawor

79 T BE fafaed smae q,, q,, ..., q, % TR fa=e o faw ® == w1 21 3w
FU0 TE ¢ T W@ fadl & fou nfrde ofieen @@ @ € oA e
(heIFerd) i TEvTehal &l eidtl @l €, agd @ wrl & fog fafge et &
wl H o HAT ARG T B 3R T Gad e faa 1 Aeweshd it 7
3TETn, foRdt AT e o I W gaH STERI sTaaEl i stafefadl o agl
T Ay feodwor 1 fa9" ®9 ¥ oo w1 e Tel 81 =tk o I8 W fohe
AT TTIT AS (S T TR W Fgd Srel Wy S ohi [aene Te &1 afwfad
F o T waiw 2, 3fay o 1.24) o fowa o o ieh 596 3fode W 3R AQ
1 Qh-T2fh Soid@ hil S SUTER €1 T 9% B &kl 35 W Yy A9
e o 1 TR 39 YehR hid ©—
A
UH B9 =Tetsh o U3 oh fai= fagell W %Y Wehd © 3R 3§ Wb Tsh Had
Her o (8 I TE 59 &ed ©) R TEAd €1 36 ®9 H i g sae
@ ¢ STERT hi FlHAl 1 YEHIIE T W STERT i STHAAl faawo &1 Iuat
F Bl 0 IRYTE €9 H IS S99 S S U TR W, Gereea ®Y 1 9 W
TR T | B 47 3T99d AS T GEHSET STE TN Bl o WEE C/m? R
T YR o Sfteehion Wash Ew faawon qen st e faawon o st oy g
g Tt aR 1 W E9T e A B AR
1= A9
Al
SN T S 1 FET ALGET TR W dR &1 e 199d g1 qenfd geq eafvr stagat
1 T fowmer Hen sad wimfed @ 991 AQ 39 W 31age | HHIT 6w g1 A
A C/m 81 T YR U TR a9 e (Tt il o TS eraer e off et
STl €) i i of
AQ
P=av
SN T S {1 Tl AQ T Y H SIS I SIIT AV Y AT o &Y S e
Efe eragal w1 faena gem 1 gfmfea s &1 p 1 7% C/mP R
Tl Tad a9 faeRoT i AN ¥Ren A § AR gR TR T Had Hefd
foRoT &) ¥R % € WAE €1 9W eW e 59 o Tl i Seoi@ d © dl S|

(1.23)

(1.24)

(1.25)

* geuseilg T W, e foR0T STHad eidl ¢ YU el U AEeRfed Heded T 9
9eIFd B €
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YA SO qT &

T STEd | W SHoh LA T 1 & Seei@ R W B &1 BH 59 H TH Had
T WH o © a9 STeh! fefers SMuifersh ToAT 1 SUET Y A B

fafeoea stmerel o f7eRm o &R0 faga &= W 3 [EHR (1.10)] & &
ofifet TRTeT 6 €1 W Fad e foaRor & SR fagd &5 W fohan S gehar €1 9
SAifSry fore fecheem o Haa Ay faawor 1 e Sed p 81 IS Gl g
fag O gy qen AF <ifsy smaw fomor ® fordt fag =1 fearfa afgere 21 e e
p U fog o TR fag W =1 &1 Tk €, 1eifd I8 r 1 ®e €1 e faror @t
AV STHT o Bl TEAA sTeFal § faaifaa HIfGu| o s/o@d AV H 316w &
R pAV B

319 feafq Af<er R o @it Tt off =9 fog P (7w fomor & $fier s1erat am@l)
R foaR HifST (99 1.24) | Fam 39 g0 A6 pAV o &R fog &

1 pAv,,
dme, 1” (1.26)
Tl 1 ST 319 92 P ok s 1 0 €, 91 £ 3791 3719ad o P k1 f3on o wehish
Tfeer 31 1A fagia grI STew foawor o %R et foega & fafir= etera-sreme
o wRU fagd &5 &1 IR HE W 9 B 2
1 p AV _

E= ane, sy 2 T (1.27)

oI ST p, ¢, ¢ T % I Tk fag W SR R uRefda € Tehd 21 gened
o fafa & g9 AV-0 o1 =1feT @ik fRR 78 a0 U gk &9 Sl 21 Ry
T H1 3 | 30 == F 70 JE Bie | &) WEU § Farg (7 qon SR
fagia o 39 grI foRelt oft strerer forawor ok fore = o fafas &1 stean Haq, stemn
sfvra: fafaem oIR oferd: Waq e, faga &= = foman 1 Hehar 21

1.14 =9 W

YA A h1 STAROT o T WA oF ®9 U feRdl - B % U@ e
ook ohg W FIE fog 31E9 ¢ Ueg 2, W o ot el Forsd W faam w1 o
1.25 ¥ 39T SI9HR 39 el i SIS &kt el | faafer & 2l

AT 3TTTT AS T ToRA ATl Tl

4ngor r-AS (1.28)
TeT B Tehel ST g o RO e & o foru et fram 61 Swam e 21 uhiss
Tfeer F oy o & ofee S 3R Yaiak W@l o Sy 81 376, Sk et o ys ok
forelt off fag W erfreia S§ fag W yaiaX @1 o e 8 €, &5 e1aFd AS a9l
I <+ T & e H B € gEife,

_ . q
A¢_4ngor2

<Ifer Tehieh Tfer r w1 qfmr 1 2l

el § TSR aTell el Foreeh |l &F-3Tadal | oA el Teladl bl AN i
W YT Bl ©

AE =

Ap=E:AS =

2

AS (1.29)
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_ q
| f\ 0= ks ame 200
3 \2] =[feh Tl <1 Yk & STeEd ey ¥ THHE 4 - R €, I
N . p=—32L vy ps=—9 g
fert 1.26 fafeiet o g8 § oA o Ame, r? wias 4me, 1’

T faga & o Tt &1 uRehae |

34

a7e, dfeh M #1 Fol T 8 S = 4nr? B, 31:

q 2 ]
= X4nr: = —
/ 4re, 1° £ (1.30)

TRt (1.30) Feeragfaent o =amues uiomw, 59 789 799 #8d €, &1 Th
T TR 2| g9 fo Sy & 789 799 H1 39 YN Sood I T

fordt a5 g8 S @ oA aTell dgd wId

=q/¢, (1.31)

76l q Y3 S §)T URa5 el SET &l

70 1w 9 98 sudtad g @ b afg forel o8 g8 g ig srmew uiag e
fohanl T B 1 SW Y8 W [ORA ol el Fored T Bidl 21 39 g T 1.26 1 W
srafearfa § oo 3@ 9ed |

Tel e[ &7 ThEwH © 91 89 T U¥ o doeR 7= o faug ¥ faer #=
® & a1 1 318 ThEdH &5 E & GHIR 21 39k I8 W oA aell el Felad
0 B 9=0, +¢,+ 0,7 ¢, 7 ¢, Tl &F T 1 qoM 2 (FAHRR IR =T
%) W TToRA I1el T 1 T #d € 99 ¢, 9% TS o afshd fafeed wm
T AT Gt 1 Frefia e €1 < I3 3 o goish fog W eifcia E & oo
, 3T: FoTe 1 TR o STIER ¢, = 0 | 39 e I 2 W afgyE sifieta
E & 39 8 91 g8 | W ofeqwEt tfets E i faon o fawda 21 em:

¢,=-ES,, ¢,=+ES,
S,=S,=5

el S IR 3TIEY HIE I &kl 81 T YR hel Foiad I 2, ol o g
o | Gfaa ol 39 YR S 319 91 5 U 9% U3 o ST A2 Sgd o
2 dl g9 39 T R ged € % 9% g & ofdfdw $dt e = 2l

MY a9 THehor (1.31) 1 31U Ao 39 &R0 ¥ o € i 78 =+ ®9
Y G T, 91 hedl S8 Wl FehLol o W gHe TR famm famen o, omy @l g
2, o Wl WOl § gHeRl WA R S WeRdl €1 36 FEW % WX, 3T %9
Teeaqul qef | &AM -
() =T FEm T W% U, W ST S a1 oTMY g of €, % faw g ®
(i) T frEm THieT (1.31) o 01 us & 9% g H IS gN uRag @t sAreren

1 A Gfmferd 21 3 SmEw g & i wel off srafeer & weRd €
(iif) 37 IRferfaal f T4 g 1 =T e < © o o o1 ges o sffe) qen

T I8 & el B ¢, faga &5 [ Joied et (1.31) & a9 e o

gfteTier B 8] S *iax qen =l feerd @l ewl o wRr @) qenfy, Med
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YA SO qT &

1w o5 gt o6 Sfeor 98 H U8 g ohaa Soh iR oF el STERN @l e
Hl 2l

(iv) TIeE T2 o SFEN ok Ty =FA fohT STH oTel 58 <1 MSEE IS wEd 2
g foret ot TSHE I 1 WA ek S o] T WeRd €1 qety,
gayE few TeHE g &t fed off fafasa smew @ ==l e =ifew) o
FRo1 e ? T fafesr emaw o Frerm o ror faga & &1 fordt off smaw &1
arafeerfa W el gRenfa F&t forean T 21 (S9 € o ferelt smew o e
S €, fered & weft watered @ aex foshfaa e s @) Wy MeEE g Had
e foeRor | TR ekl 21

) Sa @@ 4 o qEfifd gl & q fagd &5 o uiteher i A SEE
o fau ey e gE: SwErh g 21 sfaa e g 1 wEH 3 gladee
I T R

(vi) 31 o, M Fom penw frm o sfafifed g8 W Fopd o e W emaia
B MSH M 1 IS Seotsd o o fE 9 faeer i Hehd sl

ST 1.11 fod 1.27  foe@ &9 @ E, = /2 E, = E, = 0 2, fogdl
o =800 N/C m"/?%I (a) SH & ToRA ol Feisd, Tl (b) SH & wial &
qferfard I a = 0.1 m AT

y

A 44— R
n; n,

i

a

fox1.27
k34l
(a) <ifeh fIEd & 1 Sharct x 3193 & ®, x feN o wiolad Weteh! o folT, E de1 AS
o de o B0 + /2 Bl 3d: FAH ¢ = E.AS T o oheel ] DTAIehd Hetehl
! Bigwt I Gl Werehl oh ToIT goreh-goreh &9 W I €1 376, a4 Hotsh T
fora &= 1wt
EL=OCXI/2=aa1/2
(%iFm"EITQ"W‘T{x=a)
I werh W fagd & %1 9fmm
E,=ax'?=a2a'?
(FfF 3T FeTF W x = 2a)
T AR T
¢,= E,-AS = ASE, -0, =E, AS cosf = -E, AS, 9% 6= 180°
=-Ed
¢0p= E+AS = E, AS cosb = E, AS, % 6=0°
= Ea

T 9 ISRA AT A 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 1 o HIdR T AT g ! A FLH o (AT T a9 1 ITAM T Tohdl
£l g9 WA € T ¢ = q/e, 390 q = ge, TEAY
q=1.05%8.854x10"?C=927x 10" C

IETETOT 1.12 1S o &5 o ieish x o e, sieass x fen & wehgwe @ den s
T o W WY RO x o fu, FHomeHe X fTen § wwewE €1 g7 i
FRFE=2001 N/C¥df% x>0 dMNE =-200 i N/C, Sfafeh x< 02120 cm
e 5 cm B & fordll caeta fafeet 1 g He1 fag ™ de 39 318 x & 36 TR
IR & R 591 Tk etk o 1.28 § 9T 3THER x = +10 cm @1 SO Heldh
x=-10 cm W B (a) T 99 Helh U ToRA ol 2 Sfegel wored fehaar 82
(b) Tafeet o red & o el wererd feha 27 (¢) fafeiet 9 o e 32 afedet
ot fepan 22 (d) fafediet o it =2 smaw foham 82
k34
(a) T o &9 78 2@d © foF ad welh WE 921 AS "R & gHfen afede

TR

¢,= E-AS = — 200 i-AS

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

= +200 x ©t (0.05)> = + 1.57 Nm?> C’

T el W E T AS TA €, ey

¢.= E-AS= +1.57 Nm’C"
(b) fafefex = uiwd o forelt ofi fog WE &5 31999 AS o oieed €, 3@feg

E-AS = 0 3afee fafeiet & qvd & o1ex %o I 2
(c) fafdet ¥ BT e dfed@! wed

¢=(1.57+1.57+0)=3.14 Nm>C"

>E
E<«— /\ —E
‘ 0 > X
AS v AS i

x=-10 cm 20 cm x =10 cm

o 1.28

(d) fafdex & Hfa ¥ oTa &1 OF MY 99 §)1 91 foha1 S gl © foaes
Y WS BT ©
q=€l)¢
= 3.14 x 8.854 x 107'? C
= 2.78x 10! C
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YA AT qen &

St o em Sw w9 g @ T fRd wues ste faaor o R for@ &
TRl (1.27) §R1 o5 fema St 81 o TafiTee wentonl sl Bigwt, s4oeR o, 39

Tt | gfmferd deher (1¥er 9HeH) &l
yforan feepeer o @t fageti W o &= ura &
o fou swmifea &t &1 S Fehdt| qenfd, = guthd
ey fa=mEi o fau =y fEm w1 ST s
faga &9 # WA &1 Y T@ HEA GG T D
RN G T AW W G S Fehal 2

1.15.1 3Td @aTE oF ThHHT AT
Y a8 o HIoT faga &

ot ed darg o THTEH aw Ey A AH
e el IR R foar Sifs) T €9 9 98 a1 6
TAfAA 2187 B1 AM <A g9 O ¥ P fEwn # gaiaR
(P T SR T8 AR & IR SR o R §
9 YHR W fag P, P/, P” STefdd ar o @y |
Tl w9 W qod €| 399 e ST Bl § TR
fogetl W forega &= 1 oo w8 g 1 =1feq) g
fig R fore &9 T feom n (i) @R ST
AR A> 0, @ afeqer qon AR A < 0, T iaqer) |
e 99 1.29 ¥ T 2|

T STIER dR & @ F9@ei P, 21 P, &
A R =R 1 389 T o I Aa7al gR Sca
forga & 1 Henfora et W ur aRome foggm &=
IR B T [yl o AMciead 1o TG
F1 e w9 €11 7€ 39 YRR o 9t el
fau @ ?1 oma: forell oft o5 P gt faga &
g ?1 3fd °, dfr dR A B, AR HI A &
sHfw fagm e fog P ot fearfa m fAsR ==& svzam
9 H, R i Afvciaaa e arct ad § foga &
T T R 3 T 701 30T IRAT oot B9 g r
w et e 2

forga &= uftefea w0 & faw fo 1.29(b) &
T TR fhEt SRR MU IS i wHeu
Fifsw) e fod &5 T M W 3l €, JoFHR
TSEE g3 & I Rl W oA ol woled I @)
53 oF SRR 91 T fagd & E I o & fog W
HAfveieerd € qe shael raX ¥R BH o HROT HeR
i frad 21 afsed 9 %1 g Swe 2nrl R,
el | faferer #1 e 2

TN
AY
R ] ]

{

(b)
forT 1.29 (a) 3d a8 o THUAM ARG Udqel e
AR % SR fagd & o (Beig) g 2
(b) THTHH Mk 3 ¥ o od Uadd 9 o g
MRHE |
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o7 1.30 THEAH EfyE oFd STER WX o6

38

MR I3 9 oA ATl Felad
I3 o dfchd SRR T § T[eRA dTell et

EXx 2nrl
IS T A loh SUe A6 Wil € 99 Med e 9w g @
Ex2nrl=Al/€,

A
s E = 2neg,r

gfewr &1 o foredt ot fog W faga & E 390 YR o5 fohan S ©

A
2me,r
Tei A AR o fordlt g o sif¥eieed ToR ol a1 § 559 TRl Fiew 81 9 A
e Bl ® o E diedel gl € 3 5" A RocHe Bial ®, ¥8 il gl 8
2 JISE, 519 g9 99 A I This 9w ¥ e ke o ®9 ¥, 1
A=A a % &9 ¥ faed € df et At Fiomivdia e 2id 1 98 ohEs ot
B Tehdl ¥ 3R FomeAs ff AR A > 07 df AT 0w |fewr a & quH e
M AR A<OT o AFT fen a =1 faen & faudia erftl Sie a7 For” 7+ a% i
@ FEd © d B9 Ui |A|F STEM F § 91 T A H Heged (HIh) Fed
%1 T YR |A| 2 0 T 2l
g off = i for SWiea ==t o F=fy I3 (A1) gN aRas STawl i & shaa
aftafea fan o1 o, Wy foaegd &9 E 99 X W SIEy & %R0 g1 9 & 98
FHEqAl T A ok dR T A ST © T el o fo1 g9 foRd &5 E i SR
TMRHE T3 oF Afcaed T8l o Hehd| UMY, @& AR o deMhR 9FT o 9R’l 3T-
el 3t 99 (end effects) 1 SUT 1 <1 Wbl €, foga & o forw wefeneon
(1.32) Gfehed: el 2

1.15.2 TohAHM JMARTE 3d AHAA =TT oF ShiXUT Taea &

M ofifee foreft era waer =1t (fas1 1.30) 1 THaHH J&ig 3169 e o @1
BH x-3181 1 XU MU a1 & eifcieed Ad €1 qEfafa o oguR fagd &y aen 2
fdemeal W R &1 T T2 sHHT T fog R I x- e o w@iR B =feu)
T TR g &1 fod | T STER A STIIRedR

T S TGO gyhel & IR FHIR TEHEE SH o Thd © (A Al
dTR g8 ¥ ff 9 e @ wehar €)1 e e 9

E =

n (1.32)

Y TfeTieR Bl €, Sheret 3 Thetsh 1 A1 2 € Foled W AnEH
E . g fm 4 Y e erhl o Wi € ofR o e
e @/ """""""" 2T X e v d A T

T3 1 o SAf¥etse Tehish Gfeel —x fon o € sefer g3
2 % Afietead Tehid TfEer +x faem ® |1 oxa:, 41 yeaf @
TS 9 S EAS TR 3R Haifed & W 2
THITAT MSHIT I8 | oA ol 2 Feied 2 EA®| I8 gR

T fag 3TEY 6 A B ST weH W g 7 uw gey ure

= €
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YA SO qT &

2 EA=0A/g,
el E = o/2¢,

qfesr &9 |

E=%ﬁ (1.33)
el & T % eI TEY T G g THiF Faw B

i€ ¢ A € df E da1 9 sl qen A o RomeHs @ AE 97 § sfaqet
Bl B M T MeE oM o Sy ¥ e Uk Afafiek qe 98 Wi el € b
E, x T off fasft =& 21

TRt afifia St Taeia =e o fag gHieon (1.33), fa 9 g gaaea 9t
o HeAed! esl o dfTehed: 9 R

1.15.3 ThTHM AMARE Uael Mol @ie o 0T faea 8

A it R B0 & Uqel T @il 1 THEEH g SEy S o ©

(o1 1.31) 1 o9 &9 @ 3o fearfq & el gafafa 21 frdt g P =R 97w

2 Freran aed, faga &9 el r R FR H a1 © (TR @ & oy 4 39 faig

% &1 5 g0 B1)d 3@ & 1 oK (stUfd yar o 3EfEwn) g =fey m@ww

(i) TIeT o ATEY felad S7—@d o ae Yol roh fomdt fog PR fomam g ey
Ffs) fiig PR E 1 UReer S & o0 g9 %R O ae BNl - & WG\
g P9 o o1t et 1 MeEE g g €1 fRe e sy faema /
o GUe 39 el W e gl fog wged @1 (Tietta wtata o gan
Tt Ay ?1) sEifeT MedE gs & ek g R TR & 1 gHE
URAT E € 91 Yook fog W eeieR oF Y 1 39 YR Yol foig

W E T AS THI@R € q1 Yeish 3797d | o el Toiad E AS (a)

et AS 1 Fhed hid W TMRHA T8 ¥ oA el Toled E X 4 112
21 IREg &Y o x 4 © R22| =Y | W

o
E><475r2=€_475R2

0

ocR* q
g1’ Amng,r?

Teiq = 4 7R o Telld Wi W Fl A& B
q

AYAl E =

(b)

Hfew &9 #, E=_— R (1.34) fort 1.31 freht fag & oo s
° (@) r>R, (b) r< R T, T=EHA
w&q>o%aﬁgﬁ%aaﬁﬁ'@%%ﬁm%awwﬁ: q< 0% faga &= S

AU i g1 et 7% Wi % %% O W ferd e ¢ gR 39 faga
&5 1 o7d: Wit ok aed frora feigetl W uhaHH S el @i o wr fagd
&5 39 WehR o Bl €, S o @iet o1 TAEd STeR SHeh oy W e @1
(i) @eT & WiaT faga &=+ 1.31(b) & f4g P @i o iR 21 39 o
T oft MeHE Y8 P W o Al 9 e § S sy O €1 Wed fhu g 39
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el 1 & Hifd TeEE I8 9 TSRA ol W E X 4 1 r? @1 99y 3§

RO H, MREE g3 | i e e T B a9 msH faw % eER
Ex4nr’=0

Fied E=0 (r<R) (1.35)
31fq THUAM STERTE qael Mel™ @ia oF R0 3Hen Wik o asft fogei =
faga & I ?1 I8 Hewyul aftome ey fem %1 g frewd @ S et fem
T U g3 21 39 T 1 Wi geras wettw fem w172 @6 fekan ) gfie

L 2

3aTg 0l 1.13

IETETOT 1.13 T & YRATEH Ffawd | I8 71 T o foh STeen Ze w1 foig o
1 T IR B € S B R @ THEHM ST % RO o R gan 2l
A qui w9 § fagd SIEE 21 5@ gfaey & faw i @ - g W fom e
fepa 22

ferar 1.32 7] &1 IR gfasyl

Tot: fot 1.32 W o0 wfoey 1 s foawor <@t e 1 < wRA) SeRi (A
H 6 Z e + HUMEY) 2, 37d: R B & THEHA e e famo § g
RUTCHS STERT —Ze AT AM6U| THY TH qUd o1 OIS STA¥l ¥ p I &1 STl
21 =fh TR U el Y AEY Bl TR, 3Ad:
4nR°
3

p=0-Ze

3Ze

SPEI p=_4ﬂ3R3
T 9 r3i W feor fog P for[@ &9 E(r) I 3 & fau 8q ey fod &
UGN T B SAE T shi i gl o wRo1 e &5 E(r) 1 uRum shaet
55 g W R X €, el ¢ w1 fen w1 wiE oref A& A ment fon g fag
¥ P AR YalR r % Y (S1ean faudia) 81 o &9 9 36 Y § sHe
TS T Tl 8 B Frdeht sy ek #1 76 g9 9 feerfddi r< RA91 > RWR faeR
F &

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

¢ = E(r)x4nr?

el E(r), r R g &5 o1 9 21 301 %R0 I8 © Meid TeEid g & fadt

off foig W forga &= 1 fKen g & 39 fog W sifirefead eidt € den gHeht aim
T3 o @eft fageti W wEE e

T gor HfdRl TeIYEsS Hal 11 % WM 8.5 H dftid THUHM seUdH @i 9

FHifST)
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YA SO qT &

TR MSHIF T3 R UNeg A q ¥AIHs AR e qen r oo & M o
e RO 3TeT 2

3

4
Ffd q=Ze + —

B WK AT T p T WA FiRiud i W e W el gl

3

r
q=Ze—ZeF

a9 sy fEm 9 e uw g 2

Ze 1 .

4n£0(?_ﬁ} r<R

gl fergg &t e afedat fefid 1

(i) r> R : 39 TR0 ¥, ek A I €, e M 8 51 IRias e
T 2| 3H YN, MSE w9

EMx4n P=0 ¥ (N =0; r>R

r=R, W aF FHOT ¥ TAE IROMH, E = 0 9 Bial 2

E(r)=

€T°T lnr2lbe

wutafa wisrarstt & faua ®

qfeent o ear g fafa= gafafa & el 9 9ma e 21 39 st © e S @y
et sl g | el etfush Sitsar o IRom @ TgeH H e eidl 81 SSe0l & o, y-z 9
o STRY STHd TarE i AT Hi THAAH AL (<8I AT ¥ 6) W fo=R &ifvw) 98 e
safafda Tedl € A% (a) y-z 9 & GAR frdt off fon o weomiafia fhan S 2, (b) x-31e1 o aRa:
et ft o W P w21 e TR Tw feRE 39 YR 1 wmfAfq wfeeet @ orf
STufafdd @ €, TH YER THek o oft sufafia @ wfew) foei w9 9, 39 S §, fagd e
E smfafdaa g =gt

y-3181 % ST WAl wuiAfa 97 @i 8 R e f6g (0, y,, 0) W faem &9 (0, y,, 0) W
faga &5 o 9o B WIfET ST YRR 2-318 o SR i gafafa g < @ fF 9 fagen
(0, 0, z,) 1 (0, 0, z,) T TR &5 HHH BT =(EW x- & o =R SR FUH FATHIT HT ST FHleh
&0 8 Tt f7ehiet Wehd € T E y-z 01 o ieed g1 =1fey, 31eifd =8 x- &9 o i g =nfeu)

319 fordt UE Tfhfd 1 WM &1 999 ST S S9! I8 Fdie. T foga & o1 9iem u
fordien 8, St x- Féenies W R T2 a1 39 YRR e el S Hehdl € R fordt 3d e g 1 Twhene
<TeTeh 1EE o R S g &7 1 uRem gty ¥ & 55 W THH i €1 qenfa =l o g
AR forgd & 1 fen TH-gW o fawda gt 2

ThH! o 37 TROTH | RISC S Herd FEm & STE 5R e ufded w aRemg W wgen
o fou stevas gl
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AT

1. W;waﬁﬁawwﬁ,m&ﬁawwm%wuﬁwﬁw
FW B

2. U e o ORel FA o SUR W 7 e fenten ST R @ R gfa
o 1 R o MO B B | WS S9N W Hidehtor qen e e o
TR AT €1 TRUTE o STHR, WH § TIEH W Hhid hi B T Y6 Bl
2; A1 T 9§ TEA R WMSH H1 DS W FHOMET B 2

3. ek AT W W SRt Terdl | JEd A i i B Xd € Sateh fargaiie
T T w1 egett | Taeiiel SE soide e ©; dEd el H e
q BT AT E A B

4. Fgd A % 9 e B € : FeieHIRIon, AT qen TR
A SV o FEHIH W Ad € o e o 1 el STew () Wedl &
AT o T ToA A (e) o YU N A g = n e Tl €, Sl
n=0,+1,+2, +3, .... | WM U TR T HAA: +e T —e & &
&l Tt ewl ek fau nus ercafus o€ e eid ®, § orew o
FICHIHTOT T IULT KT ST Tehell B
T AT KT AT W TN A 98 © T R free o ot smew 34
1T o6 |l ThTeh! STERT T SSTITORT AT (37 AT Hd §H 37k gl
1 oA ° @eRt) Bl 2l
e Sl o GO ¥ TEN A Ie § f fRdt faged fe (isolated
system) %1 ool STEY THI o WY STuREfd Tl 21 381 7o e © foh S
0T GRSy ST <hT STl & il STl k1 ek o] © Gl o] § TR
B 2, W 39 WA W 7 A FE SO IO Bl § SN A & T2 Bl 2

5. pad 79 : Qg el g, T g, S gREufE R S a9, st
o UHBE g, q, ok STIHATAC q2 3k el 1 g0 1, o o o SFShHIw
g1 21 i w9

F, =q, ™ g, o %O & aell o = f,

klqq,) -
T

T £, ST q, ¥ q, F e § UH W E A = L s

4rne,
feerish 21 SI WHeHT §, S9N S HHE Feid 21 Fadis g, F1 @R 7 2
£, =8.854 x 1072 C2 N m™
Je 1 |i=tehe W4 ke =9 x 10° N m? C? gl 2l
6. Tordl Wi qon et sieeia & it dEd oot qe TR o 1 U
2,

ke®
Gm,m,
7. ARG figgia : T Tagia 58 ore W eneid § fof <1 Sel o |te o
ITEl ShRHT STera Ufaehsl ot fohell ek (STeran Afye) sIfafed e &t
Iufterfa @ weiferd & 81 TR g, g, g,... & e T o fou fret smem
(S q,) | 9@, q, R q, & FR 9d, g, R q, % FRV a0 M- 5

=24x%x10%
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10.

11.

12.

13.

14.

YA SO qT &

TS I o e Bl ]| Gesh e ok fole I8 5ot vl dfvfd gt e ok
fore ety o Frem 10 & g feRan S 1

. fordit st oo o RuT forddt fog W fogm &= E fohelt B2 oees ader

3T (test charge) g i 39 foIg T W@ W IHeh §N AI¥E fohT S ot
I 1 TG A ok qRAT gR1 Tl W e e 21 e fag emee
q ¥ O T &9 1 HE WA | g|/4ne,r? T E; A q T 2
9% &F oria (Befa) sfedwt =i @ den Ak g momeTs @ @ o
(Fretta) st eian 1 sheita ot =i i foga & off sreami fagrd
T T 2

. Torege &t e v e @ foreh ferdt off fag w ifen e e, o o 39 fog

W forega & it fen saran @1 & wnst i |nifess geperan fafe faget w
forea & 1 Tmiferss dioan i 2w {1 o faea & o e -
T I & H 9 TH-qER Y RIS | THEEH (e ) T e
F & YErd Th-g ¥ THEAE g0 W EHic el @il g 8
&5 Y@l w1 F9 Hewqul fHeivad 39 YR € (a) SR fRopeer | &
@ Had oo el © S el Tel 2| (b) < & Tt Ueh-gH % w1y el
e Fehdll| (c) Teeraga & W@t YFEy 9 SR B FOMEl TR GHS B
St - ¥ Fod IRT (SR 9) FE o Fehcl |
e feoa Wi  THE faTdE & e g a9 —g, e o gueE 2a
1, 1 T Tal 81 Theh Tgee el |iew p w1 URA 2ga B € 94 a8
foya s —q ¥ g 1 fen ¥ e 2
foret e foya o1 3o FRaf/faeria Tae (1o 6o 3181 & waad ael
T oh% U ToRA oIel THASl) T THh oh% O r gl R foega e
_-p 1
_4n€0 (a®> +r

2)3/2

P
dnerd (r>>aa"»fF1'Q)

fgya 18 W kg W r 30 W fgya foe@ &=

n

_ 2pr
4Ame,(r® — a®)?

2p (r>> a9 fao)

4me,r®

79 92 W &M & =fen ok foreht fora o1 faea & 1/r® W fask gt 2,
Srafen ferdlt forg emaer o wor faga &9 1/r2 W felk g 2
foreht woham foga &9 E o 1 e f5yd Tk oot Sl ¢ ol ST e

T=p XE
R forelt 42 9@ *1 3TFE T wll
foR[a &9 E &1 fhdll @Y &%a-3/09d AS ¥ oA arel %ed A¢g = E. AS
Gfeer &=hel-3/aFe AS = AS n
el AS &Fhel-3Tagd 1 TRET0T 9 f &Fel- 37999 o Tadd (5359 Thish
Tfeer € F8 16T B &5 & foIg o™ A <1 Fehdl 21 fohe &% s ok

n
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% et

15.

SRl 3T9ad ok folt, n 1 IR o STTER dfed@t stfaets S fEem 7 -1
Hehdl 2

TR 7o  fohdll 9% I8 S ¥ B o At Fohlt foRa &1 o1 wored 39 I
S BRI Eg et ST T 1/ ¢, T &0 21 7 Fm fogga &t o Feffeon & forw
®Y § q9 YA e ® wafh Sy foaer § e gHtata 2l

() THGHA Wk HE9 T L FT GIA FAd AaTE HT GEr ax

A
2WE,T
Tel r fog #1 9K 9 ofded 50 € 90 f 9 g ¥ oA O 9K %
Afreraed aet § 5 i qiey 2|
(i) THTIF TEIT SET T ¢ HI GAA! 3Hd THAA FGT
o
2¢&,
el 0 gudd o AfietsEd Tvd o Sl R Sl ek Gtk ?
(iil) THTEH YIS SET T ¢ & gadd Meg @ier (A1 )
E-=—1 _¢ (2R
4reyr
E=0 (r<R)
TET riiciia G & g ¥ fog 1 50 qon R @it 1 551 €1 Gt 61 el a1
q 1 &l q=4nR%c ?I
el o STet fendlt fag TR SAaf¥Td @it o RoT T & 39 YR el @ S
foh TUEd AW Wiet o s W & hixd ¢ AL IRom R TwHEHH ST
ST T o 3 el o T off I 2T 21 @i o R Tt ferget R farg
&5 I g 2l

E= n

e &A% STaad AS [L2] m> AS=AS f

formga & E [MLT A" Vm!

Ay Tt ¢ IML’TP®A'] Vm  A¢ = E.AS

feya st p [LTA] Cm m %%EW
qfewr

CICNRCETCH

kiieea A L' TA] Cm'  STERVASTE

iR c [L2TA] Cm? STaRy&AHd

ST p [L2TA] Cm?® AR/
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YA SO qT &

Ta=mona faua

! g Y= & Gehel € T A & g 9 R oEw €, 94t w
I FY WH B9 AT g F| F - Y Y A T I SW? A9 T8
e o Tk dER YR w1 Ue 9ol ft @ R geel 99 wed € @ik ae
I WISHI 1 Tk F St T §1 TG 58 1 e e fod g7 9ot geret
2l €, 9gd B ~ 10" m B FUE w9 § F@ AHn w1 wEe g 9
& Faien AR & fFEE & SFHER ToeAl 1 g & wid ® st
Ak & iR S it rEfa off T 21 s W wHpR A SR A 9T
2 SR 39 yFfd H sAf B

. Thol™ o 9 EEHY0l §ol GO Shd o R 1 oo S €1 g
o S hT hoel U § fog (Fa SeRtl) Bl 7, Safh Ferd aa
o M fog (SRl den gfasedl) e Tehd ¥, e fogg oa w1 fRee e
bl B1 & wRO1 € 5 ored g 99 @9 W oft e 9o g § T
Wael 9 AU oY Wl 8 Hehdl

. I ST o HE H hard & fEm g7 uRkefyd w3 € A o % fEm
¥ eruifashdl feerish kT =99 1 faw &1 g SI Al § foe@ om &
T URR (A) i 3 & gahia g9a (TR f=m) gro aRkefd feen
ST @ AT A o Wk (SFelid) i sherel (1C = 1A s) §R1 gt feha
ST €1 39 YohOl § el HH T T ®; T8 T 9 x 10° N m? C2 2|
. TRl k1 sT@fus ag1 9M, s1efa forpa ywE &t 3fte 9 1w o 9
(1C) 1 9Ig] MHR (AF) 39 RO § & s (S fon fog 3 ° Seora foman
ST G ©) & o U H Gk ol (fagaas! T’ R o §et) & ue
¥ gRenfa feran T @ S R S0 ®9 9 Sgd o@l i ger ¥ 9gd goa
B 81 T SRl © foh, 1 UeR gehia guel o forg i Wi €,
1C=1As 9gd 99dl & T T s sig1 o 21

. S 1 Al U g e oo € €1 98 39 99 § Gafud @ fa
Y Y W g YN Gag T e, ey ueh stfew uf¥

. AN kel YU ok Sfdid & Ifker (Sien steveTiEdia) T ®; aw
arriferes fa & off fse Wi o oL 3R B T e qoieh Stk & fog wed
T e 81 SN, fas Sl gl o sfarid sifEw B, WY 9 smifer
et & ke wEl o fow ereR T €, e 5@ gfie @ @ gomE off R
T 2

. Toneh fogar fepma o e STawT k1 &0 U U@ ored © S fSg 6 %k Sfaria
3MATT T AT Fepfa W R T e Greqor fordt fiu o e %o & 9w
1 AT 1 AR Tehd HLd T Hh1E AT A9 B gu oFF gfera e
B Fehdl (Tt ey Hog o fast o1l ot Aifd) | 39eh foradra, |fewr ufd
T GO St B Tohell B (I o fAw foRelt fogaa fshma 1 wivfa gem
[ |

. AYA A 1 FACHHI Fhq H1 qel e @ fget esft qo s w7
1 S Weh €1 Teieh e I8 § Tob Tafd o FeieHIehior 1 hiE TE9 (TET)
fram = 2

. 1R fagid s geae @l AT =feu steen 59 afeen & an ok frm
o UM e WA =) e fagid 3 9 Sard 7 fRe e W @ se
o HR 9 TRl o7 STavl &1 Sufeafd o SR gufad &l g qen J=l
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46

=g erfafi f-fig, =q:-fie onfE 9 7 e Sl shaet a9t S & € vl
9 Aferk e

10. forsft fafoaa et fa=m o @R fafasa saet &1 safeafd W faga &=

wRefod = {1 Fad erae sE faaw % o g7 famwor & frdt o fag @
R et €1 forelt gdia emaw o & fau faga &9 g8 & IR-uR
fafes= g 2

11. ferght smaw famg oo et smar v €, & hror geft feget w faga &=

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

I &l ;S Al o fou S eree fore o SRR R ger § et €,
T & H wH 1/r2 9 ft sifess g wfa @ B ®, S fon el et e
o faga &= 1 faeiuar @1 U oA f5yd 39 de %1 T WReIaH S

A

Y H TH-TR 9 30 cm T W W I B AERE Ml T HAA: 2 X 107°C q=A
3 x 107 C & 1 9ok e fhaT =t 22
0.4 uC 37w & fRdl B Tl W fFE o7 B @@ el & ®R ag 5 0.2 N
o1 Tl €1 AT TER el W 0.8 pC AT B Al () QT el o st et gl 22
(b) TR el W Tl et o HRU e 5ot T 72
St gra gl FE % ke?/Gmm oo 81 sifeer et =1 aroft e
TH Y 1 UM A I T A 1 S 82
() “ fordlt ar&q =1 e e Foidiea €, 39 YeheH 9 1 Aeqd €2 (b) Tl St
2 UM R SR e W AeeR Hd HY T S A o FelHIRI0 i U
Y T TR 22
el i 1 TS HI WH ok THS 9 TEd & Al A W G N S B TH FhR
1 gREeT o1 aeget % o= gral o off Yeror feran S 21 T FIfSC R 9w derw
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3 fig o g, = 3 uC 9 q, = - 3 uC Fafd & Th-3W T 20 em T W feom &
(a) T AT I foer aeft @1 AB o Heg fag O W fargd &= fehae 272
(b) AfE 1.5 x 10°C URHATIT FT1 HTE FOMHE TA&I0 Ae¥ 9 fog | @ e @t
IE THEU AT fohae T 1 A9 HEM?
et e ® 31 31wt g, = 2.5 X 107 C A0 g, = 2.5 X 107 C FH: Y forgadi
A:(0,0,-15cm) @1 B : (0, 0, +15 cm) R 3fafterd & fem@ =1 et smaer qon
e foya ol @ 82

1.10 4 x 10° C m fgya ol =1 1€ S fgga 5 x 10*N ¢! uRam & foreht whaam™

foed & 1 feen @ 30° W Wifeq 1 fgyd W wERa oot et w1 ufimm giwfad
Bl

1.11 37 9 TR 9H TR g uiciiefi 1 THer 3 x 107 C o FOMET ¥ Aaferd = &

(a) TiaRa (fore aref & forg wered o) soiseil shi H@A ehferd st
(b) M A § uiehefm # wefd &1 Toriawor ot g 872

2019-20



YA SO qT &
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ufmrr frad T8 7, soH THEAH B9 9 29 o ek 10°N ¢! ufd Hiew
R Y gfg et 21 a8 e g womers 2o § %o fgya emeot 107 Cm
& TR 7, TR oo e 5ot SOl STe LA 772
1.28 (a) Torell =merer A Toed o 1.36 (a) ® 9T SHER I SR (Cavity) ®,
1 Q 3TENT &= T 7| 9% <WEY foh WHE 6@ =t & Sl Y5 W Wi
g1 =1fe
(b) E o Wi B S8 W a9 g 7, H1 FISVET (Cavity) § 38 FhR &a1
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(a) et acfeos ferden &= foam w four *ifvw w9 fa=amm =1 fed
y-fagm ferfd (null-point, 3197 Sl E = 0) W g el T a9 W@
T #1 9% IEY foF The S 1 G evas ®9 9 e 2

(b) 36 9ROTH 1 FAE 9T qen gl o 2 SR (S Ush-gE 9 foRe g W
W@ T) & W fo=mg & fau gen sifsu)

SR xR v, T @ T FA g < SR W & WA A F m
THM Al —q STEY 1 Teh 601 Fagl il © (Tt 1.33 | 01 | o §9) | =il
I o LTI 3 A wiel o e TehEeH faed 89 E ST @ S @1 q9is
foh wie & Sifaw fFAR W w01 %1 HeAr e gEL?/(2m v?) B

(T 11 FT GETYETH o STJIFT4.10 7 07 Tocale &7 5 &= &1 7 & qrel
g9 1 I T BT JoTA HIT) |

A 1.33 9 AfSid w01 1 getae™ o &9 H Hed Hifse fSEehi v, = 2.0 x 10°
m ™' % T FaIfd fRa T €1 A% 0.5 cm w1 g0 R Wl i o i fae &=
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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