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2 fF &0 g 1 SVeiig Sl 9, 99 o F S9enie S 8id © W S
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T TS (3T Q i A g i Iuferfa o &R fager =1 gH 1) @ gfo

%1 Teh RN I Ie ¢ foh 69 Q &1 Tl i< aeli gru 1ot srafterfy

W did @ W) Fe foererr ydid e Wehdl ©, W oTeer W UH € el €1 S+ 8H

AEfYTT T GHAS SIS & HROT T YEY g W o 9gd 9ef W R i @
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o R T SEfefad W g 99 wd g
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O g ok & W ! Wl €, 9 98 g W R T it 81 3Eeh SRl 98 ®
e ot F 311991 q o STRATIII €, SHIETT ST F/ g 3799 ¢ R F9f 7 e
21 Q% HRU q W 5 e g1 forelt oo srafeafa o mEw Qo =R @R
o feopeom ® w&l ot 8 hdt ] W YWR Q o FRU fagd & E faspeem
fdenier r W ot Fsf ear 21 O feepeom & smaw @6 fafu= feafaat & fog
= foga &9 E & fa=1 oW ww @ 2 foga e o st e Repeom
o Yo fag W e @

(iif) ¥ o SHIROT forg &S STEYT § WEd i 3R SgE 5 g 21 ghen faudi,
e G 9T SRoTeHsh € it T & |iewn, ex fog W i, fohg eiet 1 @i
3@ Bl T

(iv) < 3TERT Q & HRT TER ¢ R T oIt F HT IRA helel A& Q H A&
q ok o H 0 r R Fek F7e 7, faega &9 E 1 afmmn of sheet i rw fask
F 1 3@ YhR, AV Q W FAM I W 3Hh wRU 34 fagd &5 E #
TRATOT FHH 2l 81 39 TR foRE el & sy W feerd forg s1eet o R ferpa
&5 E 1 WA 38k 53 o &% fog R 6 Bl ©; S s |, 9% & el
®Y U Gufid gl 2|

1.8.1 2MMAN o ™ & wRUT fas@ &

ST, q,, qy, ..., g, ST & TH 6 N fT=R w@ & 5 e 9@ fag o
% wmy feafd wfee 1 1), 1y, 1, €1 R TEE STew 3 R feepe &
Sl fi S A A A S e e Feraeed S et P
R faga &= =1 39 fog | W@ fFdl THhid ¥Few g7 T79d fhe S a1et 9 g
ufenfia o S €1 @@l 9% " S @ o U e O #R g, q,, -
e =i ot fearfaat faegser =1t =i fag P, o fearfa ofewr r grr fafése foran sman
2, W foga &7 &1 fuifa &6 & fau g0 Fam = qen seare & fagia @
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r, R Teerd 1wl g, o HRo1 SEiefd r W fogd & E, 39
THR I feman S 2

1 9 ;

1P

4ne T

T 1, MO g, ¥ P H e ¥ Uik W 7 70, 376 g, T
P& /= ® 3 € T R r, W fe e g, % wRm
sraferfd r | faegd &9 E, %1 30 &R =F9 & §

_ g
2 A4re T

0 " 2P

TET &y, TR g, ¥ P kT oM & Ui W 2 T 1, ST @, T

1

2P

for 1.12 19l & fiom & @wo P 99 &1 g0 €1 T YR & A§F q,, q, ..., q, SO
i T Hem &9 U yuE el & wRo (9Ed & E,, E,, ..., E, f ST wed 1 sreR fagia g
39 fag o dea a5 & wfee 9 & avar STeRl o e o SR r W faga & (e 1.12 ¥ 39t ER)
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T YR S fohal S Hehdl o-
E(r) =E (r)+ E,(r) +... + E (1)

1 ql o 1 q2 o 1 qn -
= 2Ly Zr .t oy
ane, 12, " 4ngy 12, P angy r: ™
E(r) = ! q—;’fip (1.10)
4ane, o1 Tip

E T et afer 2 frgen oM fecheom o w fag 9 g fog @ o1 W afafda
Sl € AUl T8 Gid e i feufqdi 9 faifa g gl

1.8.2 faegm &% =1 ifaer i

k! ev=d e Tehal § foh e Il faga & 1 uron @ ufifad & w1 @
B 99 oft, rae o fReh off frem o fow A g iy R stee e o
2 T8 €id &) spete Frrem qen ereari fagid gr1 (wefisheor 1.5) faeifta faman s
ohal 21 TR faega &5 e 39 gegedt TS 1 et o4 e s @ @2
feerdgfashl & foru fom@ & 1 o grm df @ W oarad o srevae e
2| fored &1 amaet o forelt Fepma o6 S wateor o sifreferd e 1 el go=
U 71 A o e o SR @I ok feehzem | fohdt fog W fae@ & emmuant 7
5 € foh frehma 1 faeged T form aft 5@ foig W K Tl oMo qerr siee
@ i 8 fera ot 3w T faga &5 A o TR 1 T tfiereron © qen
fora &1 o fruiRor o forg envek 11 S§ fog W @ M At Tdern e W el
&l e wifaent | 87 w3 k1 SYAN A9k &Y ¥ 39 U w6 e w5 o fag
foha T €, < fecheeom & g fog W wiienfod 6t <1 9ok den U fog @ q@m
fag w ufafda gt e S 9o afkw aftr 2, or: faga &9 v afsw i 2
qenfy foed & &1 fwuron 1 areafas difas @efwar quff gehe g & @
&0 feerdgfas! d SRR fehcst HTeis Sgagasa qiEeel ¥ oFaek & 2|
HH ST &H @ Tid | TiEE 51 5 STel g, 790 g, o " ol g W faEr
FXd 71 379, g AUy =1el fora IE Tohd S1era Go1 Teh T ¥ TR TIH dF
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YA SO qT &

ST Wt €, T8 TR I A ¢ B T THR, q, W q, FT TR AT 1 997 qreetforen
3 &l Bl Fehell| SR (g, 1 7)) T YA (g, W ) o o= D T FD A
farets srav grar 21 7@l W W ®u o faga e (Wt ot o degageshia &) w1
ST Tl TS A SAN 1 &S w1 oA 6 YR B S7Evr g, 1 @ka
T AgagaEIT T 3T F & S [F TR F A G BAR q, G TG &
ToT q, T T TG 81 & 1 TR it focia 1 Gore ©9 § SIS B!
21 39 YR, T I q G 1T Al HT T Shelet A W ST 96 (el
g & I S Wehell §, I Wifcieh Wl WA WAl ©, 3 WS Mo A € e €
! STUHI T Tfae! 7, tfd A orae Framl & orur faefad B €1 3 et
UfRtee i T Tehd ©1 58 W, STl deagaeh ™ &5 i g Gid 59 o7ed q99
e o ToIq @iert TRt g fohan < Wbl B, ST Ueee o arel agagesh g
&5 ! TS IS a1 ¢ &5 HI SFAUNUN FEGLH HUS 7 FEdlferd i o S Aiferent
1 T RO § T @ g

ISTET0T 1.8 T Toigg 2.0 x 10* N ¢! gt & whanE foga & o
1.5 cm 0 d% IR @ [f97 1.13(a) 11 &3 <1 9RO G99 W gT 39T
feen Sepfha X € Sl € de e e U 59 & | Sat & i d% fira
& [T 1.13(b) 11 S wepeoli & fiRd & o1 S0 i 7O shiforg) 39 qifeerfd
Ft e o T Tad gad’ § ga it

- = + + +
B J J +6J l
+ + + = - -
(@) (b)
o 1.13

T (o7 1.13(@) ® & SURqE! €, or: RUmei Seee eE TRATT i

TG St 3TV LT €, 7l E T & o1 qfimn €1 37d: SolerdiA ohi wiRor
a, = eE/m,

T&T m, TSI T TN 2

forTeRen § SIRY ek, SO oh Hod ®9 9 hgU d& A H @

c Na, eE
e=1.6x10"C, m =9.11 x 107" kg,
E=2.0%x10*NC', h=15x 102 m,
t.=2.9x107%
o 1.13 (b) & &5 SIeE €, 31: YR W ek IR 1 eyl ot
WA AT B SFd: WS hT @R
a, = eE/mp

el m, W 1 S 8 m = 1.67 x 10°%7 kg | 3%: Wt g e # fepn
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33Tg0T 1.8

3aTg0l 1.9

2hm
I PR L T2 = 1.3x107s
ap e

T YR, TAM 50 FRA ® 9 ko1 (Wiei) sifer q9 o €1 e ok 31l
o I’ 3R 39 I | I gt fauwar © i o o o1efiA uad o gea
a5 o goAaH R R T e A Fel gu qa 1 g ufesfera
F THI e @0 H1 SUeT 1 21 e 3@ o o & = g =T
, omsu fRu u foaga &9 # Wl 1 oo uRehfod K €

eE

m,

12

(1.6 x 10 Q) x (2.0 x 10° NC™)
1.67 x 10% kg
=19 x 10" ms™
IE 0T e @R (9.8 m s2) i qorl H 3Teid Toemet B 1 geiargi shi kol
Al 3 ROl G ot A 21 39 YRR, 39 ST § ol ©ROT o FHE i
SUeT H1 W FWehdll B

SETET0T 1.9 T g 3189 g, 721 @, ek afkmmor o +10°° c aon-10° C & wh
TR H0.1 m T W@ & o 1.14 ¥ 3w g A, B 7o ¢ W foga &= wiewfea
it

EIC
C/ é:"f‘Ec
// EZ\C\\
0.1m/ %0.1 m
g3 y  pE
B e
' i J. —
0.05 m 0.05 m 0.05 m

o 1.14

T Y g, & FRV AR fae & 9w E,, <€ R ffilw € qon suen wfwm

(9x10°Nm*C*)x(10°C) _
(0.05m)?
FUME q, o R AR g &7 RAE,, @t T R ff&e 2 on sae wfwm
E, % T9F B 9: A W e fagd &5 E, 1 uRem
E,=E, +E,,=7.2x10*NC" (7 T iR ff{= ?)
YA g, % FRV B W fowd &9 W E,, o o e € qen gwe wfm

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

FIME g, & FRU B W g &7 9k E,, T R ffie & qen swew afem

9 22 -8
5, _(9x10°Nm”C )2><(10 O_ 4x10° NC!
(0.15m)

B W & fog@ &= &1 aiem
E,=E,, - E,,=32x10*NC" (7 aF iR ff¥= ?)
q, T g, ¥ TS & R0 fog ¢ W foga &= wikwr 1 ufem wum 2, o

(9%x10°Nm2C2)x (10°8C)
Eic = Eac = (0.10m)?

= 3 wikE et fo 1. 14 ¥ el 7 #1 3 < Wik o wikomH S w urm
E.=E,.cos g+Ezccosg= 9x10° N C!

E, <€ &R fif= 2

1.9 foem@ &= @

et ST & B o & o1 Ster fohanl o1e weh |iey uiv € e g6 g wiew
&1 wifa & fefud o gend 21 11T frdt f5g 31at oF SR E 1 fesieres fefud
F H YA FW T AA Ao fog sy g fog W fred 21 vl fog W ferE
& &1 X o STfW Hohd id g &F I Aol i AU Tals oh Hiswl
Hifeu) < frgt fog R fogm &= 1 g ey 9 s9 fag i

T o ol oF FHAMER Tedl €, g fog ¥ W SH R afer &t \
o iR e T # Ao T fen wia AfeEt o wE
et §1 fa 1.15 36 foo w1 < 21 39 fom § vew 9] N T /
foega &= s1eifd 39 IR & =8 W X s&i o9 STaw W o \ \ /’
A ot a1 €1 Tk & o Gehd i ol dRi i e R g

Rt et & T i Feftd s €1 39 YRR e §gd ot e \

= 9x10® N C*!

6°'T lnr21be

Tt e B # R e g e § am A R R ww < ¢ @
1 3@ B forg &t T <o sveren Wi o fov W SRt /\
T 2, ik o dl A R warg W waE g8 2 | e, / N\
€151 o WA i & WEnet o T gr et T s €1 e J
o e E Yool Bl €1 37d: 3Ma¥ o {7ehe &5 @ef i o

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

BT ST § qAT &5 @IS 1 T HH el © IRumEEy @
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T Al sifesh W Wi ehdl €1 R W@ietl w1 e Hedqul T8l ¢ o

H frdt & o srdE W it 1 gedt € 31 Aoyt I ¢ fR fafae et o

et w1 SATfaren S R B2
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T IR § 9% el o TR & Y feepeem & fafu= fagetf m
B T e T

Y=o @ien | fafy= fagsti ® &= et &1 smifars gen s a
(ria srafae fgedr) 39 fagsti W fagm &= =+ emifars eeran

ot 1.16 foed & waerd 1 <0 7 gfg A @1 el 4 Yend W et € el & oot @i € e et
Ffect o SHeht &5 W@l F Hel ¥ qroay gt ¢ ol gad el ¢ Fo 1.16 § & Tanet %1\ <wn
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el

T 21 BH fagetil R aen S W o'l i & et o stfieteed < g9
AN B & el 1 Hedl HY Fehd B AR Tosror § 27 &5 sragei
F1 FT AR & TEe F e 5 e W e A % e % S
21 foo1 7% <wiar ® foF foig R W &7, fg S R &3 &1 qor § a1k et 2

AT TR AT & 3TaFd gN AR B HIv W, & T@rsti i AR i
TrgH o foly STET &H &l 3R 5[ 0 (S 07 &1 i fome o samgentso
?) o dre Tey e S 1 G i €1 AR hiferg <1 fermedi # fapel (wwaer)
101 AT TR Foh g TR 1 Sl €1 A ST g Bl sy @ segd Alfeg
OYr T W TN Sl 81 96 O WAL §RI ARG HI0 1 GfheT AG= Al/rh &Y
o fepan <1 That 21 36 YR, A fomied | fordt S ofdea &9 AS SN U W
ARE S I HI AQ = AS/r> = Tehal <1 Tehell €1 €H WA § o ferglt G 7w
W HOH oA & YEnet i Hen wee et €1 fod 1,16 § s | o, qen,
gl W feorg 71 fagatl P, qen P, o fAIT =11 101 AQ BRT P, W 3faARA &5 s1aea
r2 AQ T P, T 3TaRa & 37a9d r2 AQ B1 37 &1 3Tawrdi i Hed aelt {@rsh &
T (A AT n) T 21 3Td: Tehish &5 Y ki w1 Al & W@t &
e P, W n/(r> AQ) 7 P, R n/(r2AQ) B 38 YR ¥ T & &1 Tansil
TEA R THIfAU - T 9 ¥ 1/r2 | fasi ?)

&5 el o femor w5t wie B | eafiE famre & wri iR faea &
THH AR 63 o Th Sidaeil ST IUr i fashfaa w3 o forg &1 off)
%S J TR Fo7 W HE AN T8 I3 99 G149 &l o Y0l o 7T po 9
21 57 ferg siferek 3ferd U% &7 ¥@rd (dga siyar gawia) § 59 g 59 gEw
4 g 81

T4 YR faga &7 W@ emawn o stfufa=rg & =9ri iR foE & & e
901 1 T IUE 2| oAk ® W, foed &5 @1 Uk UH o gt ¢ foreen foh
off fag W @i=n T el 39 fog W o 42 9 w1 fKen %1 fEfd w5 21 59 o
o ferdll fog W, wae w9 9, w9efi g forqa &t =61 <1 Henfoa fegmeti § 9 &E wh

* ¥ %I Ik KT TH AU | R BN R M 9 f{u e v o iRt W faEr i
Ik o T I AQ FT IRAE $Y AS/R° F I AR F &, T8 AS ¥ 5 el T
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feen <ol o fou g W AR w1 fag siferd e erevas 21 &
@ T epeyH ae sreifa e fenst | @ gt ?)

91,17 % 52 Wt a9 fa=ami o =R iR & g geie
T 21 S\ fF ved wvi faen S g 7, 3 &9 Yand & fartg
feepeom o € Fefu o o 3= hael T qat | <A T} U
O] o HRO & @ Bead: () afede et € setn
Tehel SRUTEYT o hIROT &5 @ e stadet et €1 31 eAaw
(q, @ & T o =R 3R &7 & T@d YReqfieh Fiqerdor 1 Tk
Gsfiar femr T it € Sefer aimmor & g9 < fasda s
(g, —q) o 7T, steria TRt fgea & =Ri @R &= @md emaw &
o T qREAfiE SR St 71 & W 9 Hewyul
Ol T I e -

(i) &1 Y@ e o STR B oM W TH e ¢l A e
Tehel © Al 9 3T W IR el 3 W T 8 Tehal B
(i) fordlt oTeT Yo & H, & (@iel %l UH Had 9’ Sl

TRl € S el A& 22
(i) < &5 Y@ TH-gE Hl HEMT T wred| (A 3 ' w
Hfrese fag W & %) haet T fRen e e, s el 21
(iv) feorSga & W % ou TE A T o &
T Yeha ¥ Senfad 8 (31 2 )|

1.10 e[ wad

et dS gawd o Bl I3 W 3Tk Afcaad v a1 | yarfed gH
Al fordl 59 & YaE R foER SIS 59 o Y9 & R 39 &
Y 9 THE g9 § TS o SR v dS g W Bt e
g 3@ qc U e 91l 59 o Hoiad o Fefd el 21 9 5
T (T8) W A9 59 o Fars i e 3efd v o A T8l
, 31X g7oh ot 9 101 ST € Tl v o eised el § el eshe
dS cos 6 EMI 37: T8 dS ¥ L SH el Tl v. A AS Bl
foregd &1 o Jehor ok T, BH U Haged i i aitefia
g IR 39 dgd woied Hed &1 9U Y 98 A | W =iey R
T9-YaTE o YUl o fauid 2l Wepfaeh fami o e19ar et 4
T BT HE TR T B

ST aftra fogga &= Y@neti o faar § g <@ 6 forddt
fog W & o STficidad @ Thish &%hd 9 T[S arell &5 st
1 G 39 fog W faea &9 geerr %1 A7 gt 81 gqen aeqd
7 B T afx &n foneht fag W E o eifpeisea &ig AS &5e w1
B TUAA TITd T 1 TOH T[oRA el &5 {@eH &1 9@ E
AS o STHALIRT B 376 A ST gq &5thel 31ead whi T

* og el Stad el © Tk & T@istl & el EAS & aUeR ®) ok |
&5 Yaretl 1 e v fawg @ S e fea & Y dien o eed
&, sl 21 or: fafu= foget @ fRu U dodher @ e el & e
i SUferR WA o W e W &l g Hifdeh wiefehar €l
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— *E 101§ T R A | T T IS TH Ak e W
o o e e 9 den v S S E
— = | ® sifuciaed aea sT9Ed AS %1 9ET AS cos6 §,
— AS  ———|=2AS  AS @ T a8 W@isii k1 e E AS cosf o
— |7 rIHurEE ?1 S 0 = 90° B § di &% Wit AS %

—

W

TR B S § IR 3o g ot & W T et
(fe= 1.18 3f@Em) |
9gd 9 Wl H eF%d e¥d o UR® &
a1 3Gk fEepfa=mg off Tewyol g 81 ST
& fou, fordt Sia-vare # fordt R 9 o ot 51
%1 AT Eeifas €9 9 35 o W PR % € e
3T St U W 39 T YR wehe g © 1 A% o9 3
SI-JTE ok SAfTceead W § @ o= geft fyesfaamat
. Ft gor ¥ 39 o= o R0 9 stfusan sia e
%I'ISEHZﬁjWWWGW a8 Ig Tt fererar © for emthar-etae 1 @fkw
e | % T A T 36 R % we e o
21 gudelE & 1 foen &g ffe #1 W2 we w9 9 99 W A qo &
feepfame S &1 1 39 YR gnacia & afsw &1 faen sues eifda &
ﬁf ?ﬂmfﬁ‘ﬁél

AS

ot aferd g2 o el i fmdl Tfcer @ &9 dag fFan o 22 &6 T©
Ul Hd ¢ ok afhd IS 98 W IR-BI e sragel | fawifa 21 W 9
Tk B Bl 3Tad FHACTE W1 S Hehdl € 3R Tt TIsiahv o 3TaR 399
Tfeer Heg fHan S Heha 2
el U wierad R eAe Ao R s oege w1 faen suek stfaets &
IR Bl B1 W eAfiets < e Gehd o Wehal B1 foRHl el e W oG
AS = ASH Tfewr 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 weRtol o forw Tre afturdt efa
WA 2| ol o3 53 o Tish el 319 ¥ o Tfswr ot fawn aferfat sifirci

a AS w1 foen 9 St 21 g o w1 s e 1,19 # feeen e @1 5| vk, TR
9% g3 o fordl fag W &ohel 3@ WY AS 1 WM AS a Bl €, F& AS
gA%hel | &1 URmmr qen a 3w fag W afedet sifyeia =+t faon o wwiw
afewr 21

39 T T ol i IR R I ¥ fRE S sedd AS ¥ oA aret
YA TR A HT TRAT TH FHR Hd ¢ ¢

Ap=E-AS = EAS cosf (1.11)
S U8 I Wifd H &h ST i HTeA acll &[St i G o ST
o 1.10 919609 3| o] 9 649 o1l AS GO E S <191 ol 101 &1 Yokl URU o STER 9% IS &
W\Asmqﬁ“mﬁ T 0 &51-srage W afetE! ifiretd qenE o = 1 01 81 &4 e, gq o
FEAF AT pAG cosh W N Y FHER F TH §: E (AS cos0) 9 E R 5-aieid
Y&9 1 E T, e E, AS 3 &15-37e7d W Af9eid o ST E 1 7o T

26 &/7-3199d 1 URAT oEd o 1 956 N C' m2 R
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YA SO qAT &

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 Feaed ¢ @

¢ ~ X E-AS (1.12)

Tel Gfiehed g o 1 &RV 98 € fof T 91 el 1o W forqd &
E & f7aq o1 21 o €9 9 97 Shaet st gened € @ oy fWAS » 0 o
Tl THIROT (1.12) | AN i THRH o €9 H Fa Bl

1.11 <eq fgga

IRATT H 99 W@ fosde fog STt g a2 —g &1 *iE e f5eh &9 9ot 2a
€, Agd fgyd Feard 21 S SAeRl i AT w et @ e | farelt feen
e e E e e e e e e
qA g 1 Sraffaal s weg fog fgya 1 %y wedn @

T €9 9 9gd f5yd #1 Fol S99 I 2 81 Ry 391 I8 o1 i € fR
faya =1 foga &5 I €1 i 36T @ 941 —q o o YR €, ek hRUl feregd &l
6 SIS WA € 99 3 Th-g@ ) g w9 ¥ e 7@ e Wy A fgyd o e
e A o Gereh 1 ol | g4 31 (r>> 2a) ®, W ¢ T —g o RO &5 ST
e &1 S €1 era: eifusk gfal W Rt dea feya & wRon fagd &9 1/ (T
R g o RO o & w1 r R i) 9 ot etfues fa @ =< eran wman 81 9%
TUTTesh {ROT e Ry T gere ufteherd 9§ Sa g8 ©:

1.11.1 30 fgga & ®Rr 8

ST o I (—q T g) o HRoT feepeer H fopeht fog W fagga &= o o qen
AR fagid @ 9@ A s @ 21 Frefafad < gl o afom W
() 5 fog faya o o1e1 W 2, (ii) 519 53 fgua & fagadty o7, s1eifq fgea a1e1 o
g U ToRA o1el Tgyd 3181 o ofded qot W 21 ferdlt sarues forg P fagy &, emew
—q'%h FRU PR foed & E_ G 3769 +q o %R0 PR fogd &7 B, 1 i
o TR SIS e g wEts sieh W e S 2

(i) 3787 WY ey feigan’ & fo@w

T wifee fag P fgee o %% § g 1 R f950 (1.20a) § <9T SHER r g0 W 2,
G

q

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

a 4neg,(r—a)

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

_ g 1

RiLiB o Ine Pl [1.16(a)]

la

¢
_ g 1

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

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

p=qx2a ¥ 3o 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) @21 (1.18) & =i ¢ T etfrn fal W fgya & o g aen a
Y w9 W AfAfed T B T8 3T W A ga R R 21 s
faya ool &t R 1 Geha fierar 21 fondht e fgua o 3y ool 9RvTp
1 R 39 YHR H1 S Hehdl e

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

arferen SRET W T W B A ol
foya s1&7 & foHdt fig ™
2p
" dmer (r>>a) (1.20)
fagedta e @ ferdl fag ™
g-__ P
e Iness > d (1.21)
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YA SO qT &

39 Ul 9e R e IS foh fgya & stfues gl W 1/r° o &9 | 72
a1 /o ®9 | Bl €| 5ok AR fgyd & o1 qiwr qen ke e g
r W& FelR 7 R o 3 Ofewr ¢ aen fgyE ol p o e & @i w ot R e @)

eH IHh IR H W Tehd &~ S fgyd ST 20 I H AR SR Sl S €,
T ST ¢ 3T 1 3R TR 39 FehR eIl Sl & fo OH%el p = g x 2a T
wfkfid g Bt B1 36 YR o fgyd # fag fya wed €1 fhdt fag fgya & forg
G (1.20) @1 (1.21) roh |ft 7Hl o faw wer qen zened 2

1.11.2 Tgygat st sifaer dreferar

fUhTe STu[el W e G SREUERl oF g Ueh €1 €M W B 81 THIfOT 3ok
faya sl 3= 2 21 CO, 72N CH, 31 38t Wbk & ¢ fae & smifaa fopw s
W 3 fgya sl faswfad o= oid § g F9 10sh | oFEei e Rl o ohw
Uit el g1 o7a: foega & wt erqufeerfa § off gt oTue Tl fgya Smel gt
T TH YRR ok TS Kl YfI 77 Fed 1 Sl BT 9, H,O, TH Yo ok U I
T S 2 fafay uered faga & 6t suftfa stemn srqufafa o A=k Tor qen
Heequl STIANT Fd L 2|

ISR 1.10 +10 uC o T &Y Th-TW 4 5.0 mm T R feerd 2 (a) 39 fgya
o 1 W f5ya o hg O § o 1.21(a) # ST STTER, ¥AET &1 AR 15 cm T4
R feorq fordt fog PR 2N (b) fgya o 181 o6 eifacteed O 9§, = 1.21(b) ® TWT
STUR TSRA aTelt @1 ¥ 15 cm 0 W o foreht fog @ W faga & s sifs)

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

* ueTeaes fog A o WU i ohyg 1 qReTST Hefd ohx i @) wifd w5 Wt € e eTER
Lar
r =1 .
cm §ql
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3algul 1.10

_ 10°C “ 1

T 47(8.854x10?C*N'm™?) (15-0.25)*x10™* m”
4.13x10° N C' BP & 31w

fSg P T SR -10 pC o SR &3

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

= 3.86 x 10° N C' PA & 31fcw

AT B W feerd gt e1ewi & SR PR uRome fagd &= = 2.7 x 10° N ¢!

BP & 39 21

TH SEEW H UM OP/OB HIH! 314 (=60) 21 37d:, frelt fgaa & o181 ™

STt g8 W for forelt fog W faga & 9@ & & faw W &t 99 o 37arT g1

TH T o Hi-Tehe TRUTH T MM X Fohd &1 2a JHA o + ¢ S § 4 fgya

o fou fgya & o1& & ohg 9 r g8 W fogm & &1 afmm

2p
E =
41t€0r3 (r/a>>1)

qﬁp=2aq%ﬂﬁﬁiﬁﬂﬂﬂﬁﬂ1ﬂ%l

faya o1e1 W o & =1 fem T fgya ool wfkwr & efew (erefd—q 9 g &1
#AR) Bl 81 W, p=10°Cx5x10°m =5x10°Cm

3d:

2x5%x10° Cm 1

= X = 5 -1
47(8.854x10 2C°N-'m?) (15’ x10°m® _ 2:6* 10" NC

faya ol 1 e AB o arfEw €, qen 7)e URomd qe uRend o skt R 2
(b) foIg B W & + 10 uC 31aw1 & &Rl fog Q W fagga &=

10°C y 1
T471(8.854x102C2N'm?) [15%+ (0.25)%] x 107* m?>

3.99 x 10° N C!' BQ @ afqfcw
fog AR feord —10 pC 3TEw & &R Q W foa &=

~ 10°C » 1

T 47m(8.854x10"2C*N'm?)  [15*+(0.25)’]x10" m®

= 3.99 x 10° N C! QA & sTIfw

Ty ® 5 37 < W 9 o9&t o 0Q e o Sfiw gk Th-gm i fE

FW T T BA % FHIR o0 o SHRW sk WA o W9 €1 27: A 71 B W

feorg 31 a7t oF RO Q W R fagd &=

y 0.25
J15° + (0.25)?

= 1.33x 10° N C ! BA & ™

(@) F1 €1 ifa fgea o 2181 o arficiaea ferdlt fog W fgua form & o forg €er &t

T3 o AN N1 €H SO URTE T STUeN Y Tehd B

=2 x 3.99 x 10°N C'BA & 3ffeul
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YA A qen &

E=—P2
4me T

(r/a>>1)

5x10° Cm y 1
47(8.854x102C*N'm™) (15)® x10° m®
= 1.33x10° NC.
79 YR o g & 1 fen st wfew 1 fen & fawda 21 qenfy g oRkoms
TEA WK gY YRUTH o 31y g

OI'T Iln:2lbe

1.12 THETH o &7 | fgga

fo 1.22 & <9t o9aR twanH fagd &9 E o @ fgya ool p o womd
feea (Turh fgya @ eoam arcqd @8 ® % p 1 E 9§ w@as 31 €; 98 E

SN Ufa = gan ?1) R femR Hife) TE

TET 3T @ R gE TN —~q W —gE 9 &7 ® &1 Jfh E THIHH ¢ o7 —qif """ s

foya W 2 o Y 21 W e W YU 2, 3d: o 9= fag woen €,
foraeh aRomEEy fgya W oot ol w1 Fd T SE R T A R A g B
et (9@ W) 7a fog W R T g s afmm yeE 9@ o aiem

ggwﬁw(ﬁwmaﬁ%aﬁw@)éawﬁw T fgegal
|
A Ol &1 URATT = g E X 2 a sind
=2 qaFEsin6
THeT TE3 T o aal o AfWeided TE8 aEL S AR B E
p x E 1 IR ff p E sin € q1 39T K0 H1T o I3 o6
Af¥eiaer aTeT 1 AR T 37 e .,
Tt =pxE (1.22) O___»__quw
I 9t ol fgya i &9 E o a1 Sifd & w1 g9 @ < P q

e p &7 E o 91 GifEd 81 a1 € df ot Sl 9 e 2

e &5 THTHH T Bl qe 91 Bl 82 T €, 39 Yl | 2
I JEAW B Tohdl ¢ 3T AR, A9k €9 G FhE W ed w1
&t ifd Tk St et e H| TRT AIH TR AT €, 37 I
T W feufq | faer ww@ € fSod p &9 E & @A e1eqe
wiEiR 21 < € FeRn | e Wt oot I e € g A E
THEEH TE € @ f5E W T AT o @ B

o1 1.23 Td: TR il g1 38 ST U @1 ST Hehl ©
foh S/ p &5 E o 99 € df fgya W oed & 1 f&en o T 52 =
T LAl 21 5 p &% o E Wiaemial i € q fgee W sed &5 &1
feon & U 2 9o HE w1 AH 9 H, 9 E o G p &
feerfaama ® fasft &2 2

THY THAN LA T90r foRd o WE YN WX Sl €1 Y[k Sl
T % T S RIS o B THE! H TG Il S| SR BH
S & for ohelt ST gRy StreT SIS it ©1 TR ST ST el
2 i ftht 58 ST ool o1 ST vl L2 Tomelt ==t @ Hond
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Q50
q -
q W 9a

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

ST SAY AQ = PAV

fer 1.24 s, g1,
I Tl I IR
Y&E YR | A T
T4 (AL AS, AV)
TR T W BR T
W T YEARRE W h
FFal i T foaume 9@
Hrfed el 2l

32

UTehT BH e Hehd © Toh AT hell ShiTel oh SRl ohi efferd Y Xl €, S7eifd e
o el § &5 1 e § 72 fgue ool Ufd R At €1 heh arfafiek shEl o ol
forgd & TeEEH el €1 3H STHEH & o HRUl fgYd W Tk 2 §e had 8 Sl
21 79 fearfa & =8 @ ¥ <@ S Wehdl € T WIS o Zohe it i fewm ® T
F 2

1.13 daq 3mayr faavor

79 T T fafaed et g, q,, ..., q, % ST fowE o fowe o ==t 81 e
FUU TE ¢ T W@ o=l & fou nforde ofieen @@ @) € oA wem
(SheTherd) 1 STEvdehdl TEl Bl WY &, 5gd | @l o fau fafas e o
Sl H o A ARG T B 3R T ad e faai 1 ekl it 7
3TN, foRdt STrafiTd =R oF IS W geH ST oTeEEl & staffaa o ual
A a9 foaRor 1 {9 €9 ¥ Seai@ w1 AR T 81 =eh & g3 W frdt
AR 3T AS (S T TR W 984 Blel T seiaeHl & foeid §&l &l dinfad
F o T waiw 2, 3fay fom 1.24) o fowa o =R sieh 59 3foge W SERIAQ
1 Qh-92h Soo@ il SAfHsh ST §1 3ok S B9 kol 39 W YT a9
e o 1 TR 39 WehR hid B—
A
UH B9 =Tels o Y3 oh faia= fagell W Y Wehd ¢ 3N 3 YR T Had
wer o (T8 g5 a9 59 &ed ©) R TEad g1 36 ®9 F afid g s
@ ¢ STETT hi FlHdl a0 LA WX T STERT hi STHAd faawor &1 Iu&T
F Bl 0 REd ¥4 H g a9 T © S U WhR W, Gereea ®9 1 9 W
TR T H B 47 3Td AS R YEHSEd 6 9 ¢l o FH "EE C/m?
T YR o Sfteshion Waeh e foawon qen st e faawon o off @ g
g forelt aR 1 g F9T e A BT AR
2= AQ
Al
SN T ST 1 8T AL GET TR W AR H1 Faw S9gd g1 et gen Safer stegat
1 T faumer S 398 witmfod 8 e AQ 36 e 3/@ge o FHT e g1 A
e C/m € 38 TohR § ST STesl siedl (Tl vsal | o1 emmaen sed off shet
ST &)t R sft
AQ
P=av
SN T S 21 TRl AQ Tt ®Y H B A SIFT AV H GHT o YA S GeH
AR EFel w1 faene 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
faaeor &1 uRon & & guH B S« 8W R g9 % T 1 Sool@ i © dl 39
* geueEiia W W, AV TR0 FHAd B T Yok SO U STEvRfEd Wedadi T ¥
Yorhd B 2

(1.23)

(1.24)

(1.25)
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YA SO qT &

THF I § TH IHoh T S 1 & Seoid H W B §| BW %9 H Th Had
T WH o © a9 STeh! fefersd SMufersh ToAT 1 SUET Y 2d B

fafoea sterel o feRm o SR faga &= 9 3 [EHR (1.10)] & &
ofifet o1 6 €1 W Had Sae foRor & HRol e &5 e feRan < Gehar €1 w9
fifory fordt facheom o Tad oaer faawor 1 eTew 5 p 31 i Gaurere gu
fag O g qen aF <ifsy smaw foor # fordt fag o fearfa afgere 21 e s
p U fog o T fag W f=1 &1 Tk 2, 19ifd I8 r 1 Her 1 e faaRor &
AV STHMT o Bl TEAA staFal § fauifa Hifu) oo o/e@a AV H 31w &
RHETT pAV R

319 feafq Af<er R o @it Tt off =9 fog P (7w fomor & $fier s1erat am@l)
R fo=R ST (9 1.24) | Fam FEm g1 A0 pAV o ®HRU for[ &

1 pAv,,

ane, 1 (1.26)
TET 1 ST 319 9 P ok s 1 0 €, 9o £ 37a1 379ad o P k1 faen # wehieh
Tfeer 31 1A fagia g 31ew foawor o ot gt forga &t fafi= s -
o RO fagd &5 &1 9w W 9 B 2

1 pAV _

E= ane, sy 2 T (1.27)

& G p, 1, ¢ Wt o WM U fag § R W qREfdd € Hehd €1 e
o fafa & g9 AV-0 o1 =1fgT @ik fRR =18 an U guiehel &9 Sl €1 g
TS T I W 0 o= hl EH AL Bie W T HAT § peiim R qen st
fagia o 39T grI foRelt oft strerer forawor <k fore = e fafas @1 stean gaq, stemn
sfera: fafasd oI sferd: Had @, faga & 9@ fwan s gk 21

1.14 =9 W

YA AR 1 STAROT o Tl AN o ®9 U U feRdl e & U@ e
foreh b W FIE fog 3169 ¢ Tieg 2, W o a1t el Feorsd W foam w1 o
1.25 ¥ 39T $19HR 39 Tt i SIS &kt fadi | faafsa & 2|

FAHA 3TTTT AS ¥ TeRA ATl Tl

4ngor r-AS (1.28)
Iel B Tehel ST ¢ o R0 e & o foq sheata g <1 Suam o 21 wehieh
Tfeer T ohg o & 3fee w1 3R Yaia W@l o Sy {1 376, Sk el o IS o
forelt off fag W erfrcia S§ fag W yaia @1 o e g €, &9 S7agd AS a9l
I M T @ feen o e ®1 gEifer,

_ . q
A¢_47£gor2

<Ifer Tehish TfE r w1 qRmn 1 2l
el § TeRA aTell el Foieeh el &F-3Tadel | i aTel Foedl &1 AM T
W YT Bl ©

AE =

Ap=E:AS =

2

AS (1.29)
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fore 1.25 39 T @

TS aTell Fotad fordeh
éﬁﬂ?ﬁgaa\s q

g 2
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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, r° wihs 4ne, r’

q q

AS = S

THEAH faga & o %o &1 aRehe| .
37, T el H FA TV & S = 4nr’ B, 37

34

q 2 ]
= X4nr: = —
¢ 4re, r° e (1.30)

TRl (1.30) Teeragfaen! & = uRom, S8 789 779 #ed €, 1 T
T g=id 2| g9 fo 1 Suuf & 789 799 H1 39 TN Seod F ©-

fordt @5 908 S @ oA aTell dgd wIRd

=q/¢, (1.31)

78l q Y3 S §)T URag el &9 &l

70 1w 9 98 Sudtad g @ ff afg fhet o g3 g &iE ey uiag e
fohall T B 1 SW U8 W TSRA STl el Fersrd I el ©1 36 e ol 1.26 i e
safearfa § gome 3@ ghd 2

T5l e[ &7 THhETE ¢ 91 §9 T UH 9% AoHHR IS o fgud ¥ faER wY
® & FSTaH e o1 3181 ThEHH &5 E o GHIR 21 390k I8 W ToRA aell el Felad
0B ¢=0, +¢,+ 0,7 ¢, TN ¢, Tl &F T 1 qeM 2 (FAHR I W=
o) W ToRA I1Cl T w1 (T I € 99 ¢, I TS o afshd fafered W
T AT Tt 1 et ear @1 <feh I3 3 o goish foig W eifcia E & oo
, 3T: TeTe h1 TR o STIHR ¢, = O | 9o e g5 2 W afgqel s
E & 39 & 91 g8 | W afeqwEl el E 1 faen o fauda 21 em:

¢,=-ES,, ¢,=+ES,
S,=S,=5

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

MY 7 THiehor (1.31) 1 3TAfU Ao 39 FR0 ¥ o € fF 78 =+ &9
T g 7, 9N ool I WA FHON 97 W 0 SR fa=m fFan on, «ny 7= g
2, o Wl Yol § gHeR WA R S HeRdl €1 39 W o 9R #, 3Ry 8w
Te@yul qeal W e 3-
() =T FEm T W% U, W ST S a1 3TMY g of €, & fau w R
(i) T from G (1.31) o 0 us & U g H IS gN uRag et streren

1 A fmfera 21 3 maw g & i wel off srafeerd & "ed €
(iif) 37 IRferfaal fo T4 g3 o1 == oo < @ foh o 31w g3 o offaw qen

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

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

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

(iv) TIeE T2 o SFEN ok foIq =@A fhT STH oiel 58 o1 MSEE I wEd 2
g fopel ot TS g 1 WA ik MSH W o] ) Wehd €1 qenfy,
gayE feu TeHE S ot fEE off fafaed e @ w= e =ifew) gmet
FRo1 g ? T fafes emaw o Ferma o wror faga & i fohdt off e =t
arafeerfa W el gRenfa &t femean T 21 (S € e foret e o fene
W ¥, forga & weft waiereti o smex foshiaa g St ) Wy e gt Haa
e foeRor 9 TR Gkl 1

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

(vi) 31 o, T4 o e ¥ sfafifed g8 W Form ol fviRar W smuiRa
B MSY M 1 IS Seotsd ok o a9 e sl Hohd |

S 1.11 foF 1.27 # foe@ &9 @ E, = ax'/%, E, = E, = 0 &, foudl
o =800 N/C m"/?%I (a) 5° & ToRA ol Feisd, Al (b) SH o *iaX &
qferfard HINT a= 0.1 m AT

Y

A

a

fox1.27
k34
(a) <ifth fIed &= 1 Shacl x 319 & 7, x 9N o deard worhi o T, E 921 AS
o e o I+ 1/2 Tl T: FAH ¢ = E.AS S ok ohelel 31 DAIehd Hetehl
! Bght I Gt Herhl o TIT gUh-goreh &9 W I €1 376, 9 Fefsh |
forpa &= =1 9fmm
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 cosf = -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?2C!

(b) 9 ¥ o HId Tl AT g ! AA HIH o6 (AT T 99 1 3TN T Tovd
g1 g9 W4 € T ¢ = q/e, 3190 q = ge, THAT
q=1.05%8.854x10"%C=927x10"C

IETETOT 1.12 1S Toea &5 e ek x o fu, eienss x e & wehga @ qon 34t
TfRETOT o W W RO x o fu, FHomee X fTen § wwReeE €1 g7 i
2RFE=2001 N/C¥af% x>0 dNE =-200 i N/C, Sfafsh x< 02120 cm
e 5 cm B & Tl Saedta fafee 1 g He1 fog ™ a0 39 318 x & 36 TN
ITfE & o 3T Tk Heth o 1.28 § 9T 31HER x = +10 cm 1 SO Heldh
x=-10 cm W B (a) TI% I Felh U ToRA a1l 2 Sfede! s fhaar 82
(b) Tafeiet o Ted & o el wererd feha 22 (o) Tafeiet 9 o aren e sfedet
ot fepan 22 (d) Tafeiet o i =2 smae foham 22
&
(a) o1 & &0 98 I@d & fF a1 Helsh W E G901 AS IR €| gHie Steqat

TR

¢,= E-AS = — 200 i:AS

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

= +200 x © (0.05)> = + 1.57 Nm? C!

T ik W E A1 AS TAM €, ey

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

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

¢=(1.57+1.57+0)=3.14 Nm> C"

E<— /\ —E
‘ 0 > X
AS v AS i

x=-10 cm 20 cm x =10 cm

o 1.28

(d) fafedex & HdR 2 STaw &1 79 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 & rwart

YA A qen &

St o em Sw w9 g @ T foRdt wmue stew faaor o R forE e
TRl (1.27) §R1 o5 Teman Sl 81 o TafiTe wentonl sl Bigt, 4R o, 59

Tt | afmferd oo (1¥er 9He) @i
yforen feepeem o @t fageti w fog@ & wra &
o fou smifea T8 &1 S Fehdt| qenfa, = wuthd
ey fo=mal o faw e M #1 ST e
faga &9 & WA 1 Y Y@ HA q9d B FS
IR | TH A U HH S Fehdl 2

1.15.1 3Fd @AE oF UehdAHM STATIE
Y 9% o HIoT faga &

ot ed darg o THTEH aw EY A AH
Y gael IR R foaR #IfSw) w7 €9 § 98 a1 T
TAfAA 2181 71 AE <A g9 O Y P & fewn # gaic”
(=1 e de 38 Ok & =R 3R oA 3 2l
39 YR U fag P, P, P oAl ar o Hed o
ol &9 § g ¥ 399 9% Sueted =i © fR
fogetl W forega &= &1 g ¥8E g 1 =1fel| gl
fog W forpa & =t fxen siftw (o) & =feg
(A A > 0, @ afeqEt qen afg A < 0, a@ AagEr) |
7g 99 1.29 ¥ T 2|

<MY S8R I” % @® st P, 921 P, o
A R =R ) 39 JTa o A F99dl R A
fora &5 1 Hepford o W e Rt faega &=
IR B T [y o e STeEd Th-gI
w1 fRed #= 39 E]1 97 3@ UER ok w9l g o
fau e 21 o: fret off fag P @ ot foga &
3T 21 #d §, JfF 9R oFd T, dR H1 oeE ok
srfew foeqa & fog P &t fearfa @ sk =11 svxam
g |, IR i Afcieed Hed aret 7 | faga &=
YA R T 7 q01 391 IRA heet 55 g r
W fAei T R

forega &= uftewfea 0 & fae fa 1.29(b) &
MU STER fhdl IR MU g5 &1 Hed
il =i foga &7 & W W {7 T, TR
TSEE g3 & I Rl o oA o1l S I 2
53 oF SRR 91T T foed & E I o & fog W
Af¥reieed & de shaet r W 9 €H % R0 5k
R frd 21 afied 9 % g 8we 2nrl®,
el | fafeist &1 oo 2|

TN
AY
R L ]

{

(b)
Ter 1.29 (a) 3 TaE o THUAM ARG Udqel e
AR % R0 fagd & o (Bfig) g 2
(b) THEHH M@k A ¥ o od Uadl 9 o g
MREE 3|
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MR I3 ¥ oA dTell et
I3 o dfchd STMIRR 9FT § 1o aTell Sl

EXx 2nrl
IS U A loh SUE 6N Wit €1 99 MeE | 9w g @
Ex2nrl=Al/€,

A
s E = 2neg,r

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

A
2me,r
Tei A GR o fordlt g o eif¥ciaed oA ol dal § 559 Tehis |iee 81 v A
e Bl © o E diedel gl € 3 S+ A oA il ®, 98 il gl 8
oM T, Sia 70 9fee A & THis g @ i ke o w9 o, stufd
A=A a % &9 ¥ faed € df eifce At Siemivda ge it 71 98 e
B Tehdl I FomeAs Ff AR A > 07 df AT 90tk Al a & quH 2
AMARA<OT @ AFT fen a 1 fagn & faudia erftl <9 a7 FoR 7+ a% Wi
@ FEd © o B9 Ui |A| T SUEN HI § 91 T A HT HIeged (i) Fed
%1 T8 ¥R |A| 2 0 T 2l
g off = i fo Swie ==t ® Fafy I3 (A1) g aRas STaeT &l & shaa
aftafea fan o on, Wy faEQ &9 E 99 X W STEY & %R0 g1 9 & 98
HEqAl T A o qR 1 A 1d © 39 hodl & fo g6 fagd &9 E &l SeHeR
MREHE T3 oF Afcaed T8l o Hehd| MY, & AR o deMhR 9T o =Rl 3T
el 3t 99E (end effects) i SUST 1 W1 Fehell €, T & o forw weftenton
(1.32) "f=Tehed: et 2l

1.15.2 ThTHM MARTE 3Td AHAA aTeY oF XU Tae &

A ST foret ea gedaet =1t (foe 1.30) &1 THauH T 169 s o 2

BH x-3181 i XU MU qe1 & Afycieed Aed € qafafa o oguR faga &y qen 2

fdemarl W R &1 M T2 sHRT Th g WM x- e o wHIR B =Mfeu)

TH TR g ol o | T STIER A STIIRUER

T SR A O gt ok ARIAEHR FHIR Tk SE o Fehd & (S

doR g8 ¥ ff 9 wE @ wehar €)1 Swn e 9

Y iR BT €, hael & heih 1 91 2 & e § A

i foE A vt e we < i § o 3 s
---------------- 257 gl vore § A T

T3 1 o AfIcaIad Tehish Tfeet —x feen & 2 wafer g3

2 % STfietsad Tehi afeer +x fEem o |1 ora:, <91 geaf @

TS 9 S EAS TR SR Haifed 8 W

. o . FHIfAT M Y8 | TS 9l 12 T 2 EAR| I g1

5 LSO AP T T T T ot o o 1 e o frem g0 v 7 w9 31

38 c B &
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n (1.32)

“———x——Pt——x——>»

2021-22




YA SO qT &

2 EA=0A/g,
Yl E = o/2¢,

gfesr &9 |

E=%ﬁ (1.33)
Tl B A % AfeEeT TEY I ge T Hfe 2

€ o eFcAw € 9l E da 9 sl qeon A o RomeHs @ A E 97 9 sfaqet
Bl 81 M T MeE oM o Sy ¥ e Uk Stfafied qe 98 Wi gl ¢ o
E, x W &t fasi & 21

TRt afifa <t Tdeia =et o fag St (1.33), fa 9 g goae =t
o HeAed! esl o dfTehed: g 21

1.15.3 ThTHM MMARTE Uael Mol @ie o ol faea &

TH it R B0 & qel T @i 1 THREEH g Sy SHe o ©

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

2 1o aed, faga & el r X MR a1 © (T @ & ohg ¥ 39 faag

% &1 a0 B1)a 3@ & 1 o 7 (srfq Yol o eHfen) B ey m@ww

(i) TIeT o ATEY feld &7—@d o ael Yol ok fomdt fog PR foam g smaey.
FIfe) f5ig P W E o1 fehe &% o faw g9 ohg O aen &= r o6 WG\
g P9 oI a1l et 61 MSHE g A € R e st faem /
o e 3 el W Ted v fog guqed 21 (Tiedtd geiEta @ gan
T2t ey ?1) sEifeT MedE IS & ek fag W faea & o6 wEE
URA E © 91 Yok fog W e o Sy Bl 36 YR Yol foig

W E q€1 AS THI@R € 91 Jish 3fa7d § o el Tiad E AS R (a)

et AS 1 Fhetd hid W MRHA T § [ el Toled E X 4 112
21 IREg 3EY o x 4 © R221 M= Frem 9

o
Exanr®=_4nR’
80
cR* ¢
g1’ Ang,r?

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

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

T oft MeEHE g8 P oA Al 9 T @ fSEeh g O €1 Ued fhy T 39

AYAl E =

(b)

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

RO H, MEEE 3 | i ey uiag e #1 a9 ey fram o eruR
Ex4nr’=0

Fed E=0 (r<R) (1.35)
31ATq THUAN STERTE qael Mela @ia* oF R0 3Hen dia) o asft fogei =
faga & 3 B1 I8 mecyul ufomy ey frem w1 yoe frehd © S e fem
T U g3 21 39 e 1w Gearad shett e | 1/ @1 fasikan 61 gfe

L 2

3aTg 0l 1.13

IETETOT 1.13 T & YRFTE Fiaed | I8 HH1 74 o foh STawn Ze 1 fog s
1 T IR Bl € S 551 R @ THEHM S % ROy o o gan 2l
wEY] qoi w9 § fogd SIEH ?1 39 wfawy & fow i @ r g W forE e
fepa 22

o 1.32 9] 1 URfYe gfaed|

Tt fo 1.32 W 50 wfoey 1 sweren faawor <witen T 1 <R TR SIRie (fa
H 6 Z e + HUMEY) €, 37d: R B & THEHA T e famo § g
RUTCHS SO —Ze BT AM6U| Y TH qUd o1 OIS STA¥l ¥ p U< &1 STl
21 =fh TR U el YA AEY Bl AR, 3d:

47 R®
3

p=0-Ze

3Ze

SRE p=_47|:R3
ek ¥ r 30 W feord fog P foR[@ & E(r) I 3 & fau 8q sy o &
UGN e B SAET T shi Tl Gl o wRoT e &5 E(r) 1 9Rumd shaet
55 T W R X €, el ¢ w1 fen w1 g oref A& *n swent fon g fag
¥ P AR ¢ER rH Y (e faudia) €1 T &9 9 39 Yool § MeEy
TS T Tl IS B Frgent Sy ek 21 T8l oW @ ferfeEi r< RA9 > RWR faeR
F

() r< R : Ticid g8 g1 UREs SEd T

¢ = E(r)x4nr?

el E(r), r R foega &5 1 aRem 1 391 R0 I8 © Tl MeEE g & fhd

off foig W forga &= 1 Ken I3 o 39 fog W eifiretsd it @ den gqen gfmm
T3 o @eft fageti W wHE e 2

THHT gor Hifqwl eI hel 11 % WM 8.5 H dftid THEHM sedH @i d

FHifST)
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TR MSHIF T3 R UNeg A  ¥AHsh AR &9 aen r oo & M o
e ST e B

3

4
Fofd q = Ze + —

B WK ST T p T A Fieiud i W g W el g

3

r
q=Ze—ZeF

a9 sy fEm 9 B ure e 2

Ze 1 ro.

4n£0(?_ﬁj’ r<R

Tet foea &= B sfedeh f=ffa 21

(i) r> R : 39 TR |, Ik TRAY] I 2, e M I 517 Ifas e
I 21 W YR, TSE w9

EMx4n P=0 ¥ (N =0; r>R

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

E(r)=

€I°T ln22Ibe

wutafa wisramstt & fawa o

iferert # BAR g fofe=T wtata & feprl o S g @1 3 wntEt W) feem e e
ufehetl sl gl | el stfush Sisar o uRom e TgeH | Herde Bidl 81 SSe0l & fo, y-z I
o ST ST TAeTg i Y I THTHH @R (TR 36 ¥ 6) R fa=m HifSwl 78 fHem
iEfdd @l € 9% (a) y-z d o GHIGR fohet o fEen o Tiaia fan St €, (b) x-2787 o ufd:
foredt ot o W i w21 N YRR 9w feE 39 weRR 1 wnfAfq wfeeet & et
STufafdd @l 8, T YRR THek o oft sufafia & wifew) foviy w9 9, 39 S ¥, fagd &
E stufafdad g =mfeq)

y-3181 % ST TFiada wwiAfa 97 @i @ R e f§g (0, y,, 0) W e &9 (0, y,, 0) W
faga &5 o quH B wIfET SE YRR 2-3181 % SR i gafafa g <l @ fF 9 fage
(0, 0, z,) T (0, 0, z,) T TR &5 WM BT =M(EUI x- & o =N SR FUH TAMHIT HT STANT FHleh
&0 78 Tk fehiet Tand © 5 E y-z 9 o ofdad g1 =fey, steifd 98 x- faen & gwia g ey

319 fordlt UEt THfEfq &l W= ®1 99" ST S eT9eR! 98 9ae foh fagm &= &1 9 &
i ©, St x- Feene R el 72 a1 39 YR 9% Fl o Tohdl @ foF Rt oa o i TweHH
<Teieh =1EE o R S g &7 1 uRam gt ¥ & 65 | THH i €1 qenfa =t o SE
TR o & 1 fen wH-g & fawdia B 2

TS oI 37 IR0 ¥ HIG S FHed fEw & ST g7 WY afiehe w uRom W wged
& fau smavae =
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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 HAA: +e T —e AT B
F| Tt sl e fau nu srafus o€t gEm B ®, ° ey o
FASHIHOT hT IU&T 1 ST Tehell B
T AN BT FeTd W TR A I8 © TR R freRa 1 et stew 3
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1 oA | W@Ht) Bl 2l
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system) T el &Y THF o HY SR Edl 21 76k 318 T8 ¢ foh 5l
0T GRSy ST <hT STl & it ST oh1 Uk o] W g o] | TR
B 2, W 39 WA W 7 A FE SO IO Bl § SN A & T Bl

5. pard 77 : < fg el g, T g, S gREufe R S a9, s
o A q,q, ok STIHATIC q2 3k < 1 g0 1, o o o SFShAAN
g1 21 i w9

F, =q, ™ g, o %R0 & dell o =

I

klqq,) -
T

T £, W q, W q, B W A THE WA E AN b= L s

4rne,
feerish 21 SI WHeHT §, S9N 1 WS Feiid 21 Fadis g, F1 IR 7 2
£, =8.854 x 1072 C2 N m™
Je 1 |i=tehe W1 k=9 x 10° N m? C? &l 2l
6. Tordl Wi qon foret soieeia & <t e[ oot qe RS o 1 UM
g,

ke”
Gm,m,
7. ARG fgTd « T Tagia 5 qored W eneiid € T < sraw o st e
ITCl ShRHT STl Yfashsl ot fohel deR (3T Afie) Afafea oo &t
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12.
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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
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. Torga &1 Y ten o 2 fores Tt oft fag W witen e e, oo o 5@ fag
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__~P 1
_47t6‘0 (a®+r

2)3/2

P
Anerd " (r>>aa€f?ﬂ)

fgya 181 W kg W r 30 R fgya foea &=

n

_ 2pr
4Ame,(r® —a®)?

2p (r>> a9 fao)

4Ame,r®

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

T=p XE
R forelt e 9@ *1 eT¥E T w
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Hehdl 2

TR 7o  fondll 9% I8 S ¥ B o At TRt foRa &1 o1 wored 39 I
S BRI g et ST BT 1/ ¢, 1 2 21 T T forgga &t o e & forw
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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
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ST B1 39 YR H ekl WM e T §; 98 @ 9 x 10° N m® C R
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. Tenlt forger fHental o oo SATSIT k1 TR&TOT Weh UEl TUre € W foig 6 96 et
3T T AT Fehfa W e T shean weeron ft fu o fader o o a9
T IR BT SR Gohd FI T HIE T e e gu ot waferd
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FT S GHT T Tk 9o I8 7 o Teld o FieHIwIn 1 hIE GI9 (TEY)
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=g et f-fie, =q:-fie onf a1 7 e Wit sheret it S &1 € o
9 Aferk e &

10. et fafosa smeer fo=ma o wrRo1 fafaea seet &1 safafd | for@ e

aRefed = {1 e erFe e faa & e gg foamon o frd o fag ™
R grar €1 forelt gedia emaw oo & fau fagd & g8 & aIR-uR
fafes= g 2|

11. ferslt e fam=me fraw oot a1e9n 7 €, o shor gt fagen w foga e

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

T T Br; S S % fog S see fae % SRR R qer | we §
T &9 H w1 1/r2 9 oft sifuss dig T 9 e €, S R Rt wehe ete
o faga &= 1 fasiuar 21 T A f5Yd 39 90 %1 T RIaH S

A

9§ TH-3W 9 30 cm 3 W W@ T Bl AP Mell W FHAA: 2 X 107°C qeM
3 x 107 C 389 B I &= foha ol €2
0.4 uC 31w & fRdl B el W fFE o7 B2 TEifvE el & ®R0 ag 5 0.2 N
I Al §1 A% T el W 0.8 pC A B Al (a) I el o = foha g &2
(b) T el W Tt et ok HRU e 5ot o 72
St gr g FIT & kee?/Gmm fome 21 sifaes et =1 wmoft T
TH Y 1 UM A I T ST 1 Sl &2
(a) “ ol g o1 A A Faldid ©,” 38 WohyH © I diedd €2 (b) Tl el
2 UM R SRE A& W SeR Fd THG T Sgd STEY o FelHIRI0 i Ul
Y T TR 22
e hi® 1 D hl WH % ZHS W TS € d YAl W AT 1 Sl B 56 YR
1 gl o1 aegeti & o= gl o off Yeror fopan S B1 T HIfSC R a8 Jerr
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