1.1 ofaer

&0 el &, fasives o digm o, Wt st 9o 9@ sl IR 9 SaRd 9ne
-9 &1 @ g ter faamfEt e w1 eg9d B afgaet & g 99
HifeTeeeR |t & W o W S B W Tt g @1 9 o st g afte
1 TR @i 1 YA o 272 fogd fordsi o1 U o7 W=t SSIeon STl
H TS o HEE dieq fe@rg < 21 foEa wech o s w1 oWe e 39 wHd ot
211 € 9 g9 FeRdt SR 1 AT ik & 31a1 S gF 319 o 1 g W fagea
o UYE SHY ol IR HY B I Thed €1 379 STWEl % e o R BAR YRR
H ¥ gt 39 dgd ST 1 faafed B 2 S fagadiet gt W Te o SR TehE
B S &1 S g% ot g1 BN T I8 dEd omew (feragd) o S §H o HRu
T TU AT qAT ST A § off 79 T foava W ==t Hwin fer ¥ aed € 9%
e F S GHA o |1 uREfda steren nfawe T g feragfiet & siatid g frek
& gRT 39 ell, &5 ar favel & fawg § semET a8l

1.2 dEQ 3

3™ o STIER TS 600 . Jd T3 36 d2F &I @i a1 94, TR o stemn
WH-a&T Y T T Uk gofeh! Segedl i SMehfia wial 2, 19 <91 o ficied o
el ged i a1 21 ‘SeifeefEdt’ sk oft W w9 o Wt soleeid § g
g3 € forment ordf g 31 9 g gl & U 9gd 9@ e 96 9 S WER T

2020-21

12091CHO1




S % R e ) i,
o BIS The| IS TeToh! g3l i TR T
A 9| 3T TH YR o YU T ST 379 =R
W Frefafad framhar gr X Gehd 1 TS
TS T el Tael fEar Ieehl 39 W &R 9
TE RIS T Uil i Sefifas o u)
YAl HX h HifeX o ke @MEUl 39
@ fop izl 9 w1 SR eMeRfa B Sl 2l
arEd W F o vl g 0 9 faget w2
K 7: W 7 ot Ufera feren e fom =t o ateren
W % FE | e 9 e A e A
@ © " TH-TH & e M & 3 TH-H 1 Tfehiia
w3t € [Fost 1.1(a)]1 S 1 9 @feal st
fora 1.1 32 o Wehe 1 Tferl: Tomd ey Th-5m WY o FUE ok d THS Y 3 Sl Bl TIET
=1 Yfaefia qen faemdia mae TH-g@ H Mhfia i 2 wm,é}ﬂww—@iaﬁqﬁﬁaw
g Wq HE H B qA I TH-TW HI
AR e E| 3 TR, foeelt T TR 9 TET g8 < WIieh w1 58 Th-g
Hicerfta et € [Tt 1.1(b)] TR T i SATR{TA il €1 6ok Toadia, wificeh
%1 DS HId B! DL i AT HLA © [Fo7 1.1(c)] e Toeeh reren o e
ﬁﬁ?@@ﬁﬁv@wmﬁqﬁwﬁﬁmﬁ%lﬁaﬁ%waﬁmﬁa
EXGI
IS TR W VST T8 fohell wlieeh i B 1 WH ALET A b ¥ 9 TAhT
T T DI WhS i Tl (SRS 0 UTT=d i Miea off ITER Y Fehd
%) ¥ w9l w0 §, a3 el TH-gE i ufaewfia s € [fe 1.1(d)] qen @
TS ¥ Wt wiaerta et g1 7e) yue 56 gy f @ < @ S wehe & it
1 WE U TS hid H B W WY w6 2 [ 1.1(e)]1 78 Th AT Yeo ©
o 19 =1 95 ¥ TRl 1 g WS F1 el T ©ies B8 9 T i T8 Wehe
1 Tl i TeRfid et & [fe 1.1 11
T o YA Al WIEEYEe fhT T T TS 3ok faveuul g e did g
I A 9o Tnfid =t ure 71 fafa= Smfaent 51 fhT T sgd o Qraergel st
o Ty Jg TRy T T € o we it et @, N9 dea s1ew wed ® SR
I hacl < YR ok & B Hehd &1 dEd 9 HedM dielt TR & hadl 31 IR
& 2 €1 50 Fed § foh wifies Td i %1 9, WH, TR, Gehe &1 Tedt ofg
e fag~= e Tu € et W A 9gd Sy A Y o €1 Wehe &1 Tifedl W
5T T & WA IR E € TR STTeT <1 WehR o ©Id © 9 B U UM © o6 (i) Tonaid
ST Tk~ 1 Wik Tid 9o (i) FITIdie 3779 Teh-SE <kl 3Tehfid ed 1 3 T
e off W= wd ® fop Tl o W, 6w 9 W Wehe i el W wEiaRd €l
ST €1 78 el Sl @ foh Tehe i et vt grr ferra steren smafva (enfas)
Bl €1 8 O S & WehR ok MW | U il ®, Y FT el heedl
el hie 1 DS I WH Y TSd € dl D Teh FohR 1 A (A hidt € ae
W TR YHR HT A9 3Ad I ¢1 98 37 Geft IEgel o et ok forg I 7 S
fog g B o foq WeR w18 Wi €)1 o g fora wiw %) 9% % SH WH &
ek W o B g S8 TIE T o, A 79 Ueh-SH i STehitd T hid| 3 37
3T B! aEgat o off eTeRfia stern wfaeRfia el sed S fF A faga g W
2 R I

http://demoweb.physics.ucla.edu/content/100-simple

electrostatic-experiments

Wt ReR Igaenta gart ¥ Heifta gt dsitg fesror

:

2020-21



YA SO qT &

9 YR, TS oh q941q a&gell g SIS STaeT STafi axqstl il Th-SH o

ek H o R I € S €1 3 Yeroll o 31 o frepd fentet Wend 82 7@ @l shaa
T STl @ o aegett 5 SifS st etee Ush-gE o g i ke R <
2| sHiferu st Sefier SSfiA Senford 3 STEel &1 wFIcTs dei SRUMcHE el
B S € o St g9 et eFTeneh S i SE qRATT &1 SBolcHes HE& 9 sied
& df IS T B 1 ST shi ¥R qel ROk A < & Ui oft ) qeh
T B URUTEt o ST9R hid i D Tl focell oh T W A& HFCHE FHecldl
2 q TNfeh-og 31a] WH R A HUNHE Hecldl ¢ oa gl oaeg T HiE
ORI BI1 § ql o8 o] [T ALe AT (3Afee) HEl St 81 S 39 W HE
e L el qe SH SEd HEd B

I 1 § fagd 9o gahc gereh fava wme S 91 fagd & idia s w1 o, faoet & TR,
a9, dfga enfe o sreel W ==t et o S gashed o fqia gami, ie-SieH, gashia g oafg
o = fopan o1 auiq fopan S onl @9 1820 €. & Sk o 9= s 3 78 U &% gt
g o Tiere W@ IR @ foagd & weifed e W g2 fasfa 8 s 21 SR qun B A 56 g
HT TE FHEHL Al TR fon Tfaeiiar e et &7 S i € e Mfauiiel geh foed or Sea=1
T 2| T qen gaehedl W THIhI0 a9 T 37 S Whigeis o Hifdenfog Jerael aefl gleig o
fiferfas oikst 7 Tk fagia gfaufea fran fogd S=i = <witan fF 3 <A famg t-g@m = fasf )
T &5 h Jgagadhcd shed ¢ BAR TR AR i Afehisr gReRet i e Sgagdsa o i
FI S ool B TEd: o T I foreh famg & &0 foar #d €, S = gered v e W
AT 7ok W[ o S R ATel TR 9o F8l a9 fF gsial w1 Sk § g et gt
FI A FH A1 Tl h1 359a ot SYAGTRIT Il W g T AYAGAR T YR ok oA ol H
Y TH T

Herael 3 SR GHiehl &a R fSeht aelfehet Sgaseehe | o€l qfient €, S =tek! § =g
FI T w RN qu e fEm w21 S=iH g oft ymifv faeen fob weRer w1 geRfa
AYAGR T AT THHRT =eA oheied fagd q Feehid WO gRI WG k1 ST Tehl ©1 S @ o g
fopan T genferent o T dqen foe[@ e gashed § Wi Gad 21

fagd & gah 1 fomm ey geifer e &t g @) fagd vfe, sER, Pear oiR
et qen <k Sfee o ST g arell forga YRR w1 WIEiTes e s T o fagial W
i &1 Tty iiiel SafT sor foea qen gae i SF o SR W €, Wy U e e R
Tft araT form H @, SRIfaa oIt Sheret foRpd oict 21 &1 3719 ST 2 T e on ot - ot o
21 3G g9 el off e foRa W 7, W e fiha e At it o e 5 gl ercfue @i
2 Fifh 98 1 S TRl e o fiel o o= 1 0 o o oh SYhAER Al € 39 STeA
o Siarid ed g8 W o ford o off Sa1 € = © qen I § Teeshuvl el 1 g | A
FI HIfe FE T Yoot 7 (il TeTYE el 11 61 1A 1 @) |

savl # Suftefq & HgEA % foU UF Wl U @Y 9F fagasel § ‘

[ 1.2 (@) ]| 38 ok ot § ©1d 1 T g Seaiend: ot gl 2 foreeh e
R W G o Tk HT S ufzal St et € o9 FE ol 9% 98 & I R
F1 A € d B H BT g TS T ok Th] W 3 W1 T IR A TH-TR I R

&2 W € e e stfuss gian €, okl o feret Tl o i sat &1 stfuss <
B S ©

2020-21



(b)

forameft i< 91T STER W fagaseft =1 9ad & [

AT 1.2(b)]| R WeHM arelt Tqfafe w1 T 9w B8
ehfere. formen 31l | Tt S8 i1 $9eh! @9 20 cm

5 el Teh Zhgl 30 bR hieq fSe@ g 1 Th o =

] A e T T STl 99 S| U g 9] aae st
ek He W Sich TN 3T Hhich § B] Hich T | WY
TR T8 B i fhe fhan S Weh| B 1 7t aren &

S o deL A el 9 diae o6 HiaX W@ =ifed) den
el UHfem 93 (6 cm) o 39 o= | #\ifsy
3R W B & 99 fi W Yoqeli@-24 o |y g i)
TH WehR 31T9eh foagaeell o 051 & S €1 379 Shich i siidel
T 39 YR fthe U foh o o1 7ol aren fau sich 9 T
5 cm 9 kel @1 el o iR Teh TSt 1 U9 T8t
T & T BT gUHd H WO ok fAU oRIET ST Gehdr &1 73
1 guhdl fagaeell W & w1 A0 w1 TH W9 g 2
g gz o o fo fagaseft forg wohR & e @
Al GRI ARV @ oh feaq fohan el 9gt =i e wiftgy
Tqfeh 9gT R AIg &1 MM 51 ST 921 &l @ifee 921 39

for 1.2 feremett (a) @l 7 feregamett mﬁal.sﬁwﬁqw,ﬁ?ﬁanﬁgaﬂm@aﬁmﬁ
(b) Tt Torggaeel =1 waien| HITT| 3H HIS T 2! THL Th{gUl 319 g wrdr foh gl

(a)

(b)

(c)

forg 1.3 wF=-v2T W@

e TH-g Y W I | T 9 § o sl A W
T2 e AT Y oAdl 31 ST 3T 2T ! M1 Wi € al S ST W s
AT AT €, 37d: o Th-SE 1 Hfaepfia oed €1 oot ferggaaeft o off =€t o
1 B TR H B o el 1 Tag g% U WYl H W TR H B W AE
ARG Bt 3T T F W S Tgfafem o W g S 81 9 o < erefem
TSI ST ST L o R Teh-SER shl Hieieniid hid &1 T o1 STTEar gr
39 W Y HI A1 ghHAREE i S @1 STEY, o1 Tedt 98 9w fh ged o W
aEqU A A h A B L
Goft eref wRATOEt sfvsteEn erupel W w9 €1 @l aeqy gEd: SRd SIEH
et €, I e A B € g Sk A e Steh-dieh Hdferd eid &1 T[S i
YA aTell THEfS o, Sl TRAT[ST 1 THAY 9W W a9, T 6
AR A, I8 1 U Gag doi-34 Gl Tl H1 g Yhfd dgaig g, iR A
SRR HON & " o ol forR[d dell ¥ 3= B 81 39 YR, SE[gas 9
Fedt € SR T BHR e ¥ Helg Yol &5 ° |iHfe €1 o1d: 98 Sevah @
% &9 39 TR o 9 o fawg ¥ sifues SHei 9 i
et ST a%g i STEfT & o folg &6 S99 U YR o AT 1SS
U B2 1 ETIHAT el 1 9 TH TE Hed ¢ foh HIS o ey € af e
T B 39 AV o SR U] A9 I Seeid F 21 S T pw Seia WA
H FH U a5 e o FRT, 9 A9 B & S Tk 95 Y Y g H THAa
21 S 2| TH ThR IS a%] S0 D Seiee @i UEiRd 8 Hehdl g1 36 TR
ol a%q i SoleRiA ST OGRS S Tehdl €1 5@ €W hi™ & B

2020-21



YA SO qT &

WH 9 Tied € df I8 & FS To WH o wUS § LIiARd & S €1 39 FHR
T AR AU WH KOS € Sl €1 I 1 Wiha | g T4 e S
&l STl Ter g TG g el Sesreil i W awq | SR seael i HE
1 ol | Teh 9gd Bil A et B 3R kel 9% o hH UL G IAFA &
TTEeh Ueh o] § Ol g | TAHiaRd o S Hehd 21 SEifere, v ferelt o ol
fopelt o1 g W TS Sl €, al o e 81 St € 3 7 %o ® TR wrg
BRI g3t W ST ST I <M oF T &8 u=redf o e Miv=a et as & o7eeh
T Tl 7

1.3 wTeteh de faeaaiet

T H THE! U1g T B S W TS W W ARG B1F 1 i Gopd el 9miel| W,
g o1g 1 BT W AR Nl TRZH HT e o 2 3R SHek o & W hl
99l & feren T ©, d o S e ol Wehd 2 <t ©1 W efifee gd ot i
o IR o Teh fR 1 SIEH Tehe i TMeft 9 g < © aen g fR 1 momefiE
Tfes-9g 9 Wi 34 € d §0 98 U & o ek i Tl Somafi g St #1
Ife & AT I AN o T U W oh Dol oh WY Sl d Wiies-9%
H TEhS i Tl | hIg A TR T8l el B 9 TMell H A o TAHEdRd
T BH 1 1 HROT B?

&% T ¥ & 1o W W gt T 1 yefed e 3d € Siefh o 3 U
T | S ae ST @ oo H 9 gk foRd i Yefed e <d € S =er shed
E1 370 UQ oA STe (See) B § o uie o sfier Wifd o fory erdeneRa was
B &1 ¥Iqd, AFE g Siq IR SR geelt wreieh €)1 hid, die, @i, i,
AR S Aferhier Tegd U W EeR Yelfed € arell fagd W Swa gfad
o E| 5% faganidl sed 1 sifuehie uerdl SR At g1 & o § @ el e o
T 21

e D ARG T R AR B 2 df 98 X & 39 ek oh gHe
T3 W thet ST 21 9ok faudia afk Fo emewr frdt faeaieft & § qf 9% 97 ®
Tl T UH F F €, T8 AT S eAE § e

w1l w1 e 0 B S § foh @ orel | el m Sel TWEH WA a1
BI? UTgeN W S T &R0T TAR YN § Bieh ¥l § € Sl €, WET 8 o1 ol
T € T o1 qen THR IR <A € T o ot et €

e g9 ferdll Safia o i geell oF Hueh § @ ® dl SHenl A 1w
Sie aTel = (S AN IRR) § § B gu aifvrs fagd o Sa e fy o
el S €1 S o i o T s w59 UHA T gHIh T (JHUlRT HT)
wed &1 qHIehvT foea wRuelf Te SIygfREl s gRen & fou i T T e 2
1q 1 Teh HIA i H G § T 9 M ST ¢ q901 3 wie ¥ AW 9’ i
FehTeret ol o 9 AR 1 SYAN H&A 3TY(d o fehe @Rl o forw foan S

+ T drEd Sit T 7 wed ®, SNl w1 A § STediY S I 21 TH Te
1 QRO wTereR! der feRpadifiE o qeged e 2

2020-21



% iRt

(a)

A B

OG

(b)
A B

<27

(c)
A B

(@

A B
(e)
forT 1.4 T T o T

0T g SATATH|

6

21 g o W fergd 1 3Yfd o fore i aR STE Ry S €« foge qr, S
TR 1 H9eh aRI 371 § J8ol & aR faga ¥ &l wifed ©IM § gferal 9 o S
& a1 T AR e § T o i i | Sigr St @1 faea erufe; S8 — faga
T, R, Telfifasi o o1q o STeR0T ETeh a) ¥ S € €1 qiue ° i qfe
B TR 1aT fag-Ta IR &1 o1 o STl ¥ T991 BF W A6 7 § yarfed & s
21 37 9l w1 hig B1f el et den age b i arfd off T B AR ek
AR A B A eafd TEeygHe B e @ S, Fife Ara IRR fagd + st
I 2l

1.4 UROT gRT A9

e B9 Tl wehe Wi el § Tl emafy wifes-oe % w9l #id €l 98

1 FD AEY TEHE HI el W EAFHRA 81 Sl € 3R o A 8 Sl 81 59

TR TLehS 1 Tiieh Toeh gRI A et €1 76 78 wiiesh -8 ¥ ikt et

g q1 9 HI T S faendE A& |, F IR AHfi Bt {1 Wy, B fag=m

TE TAh! TEA HI A AHT A T, 39 T H1 I oneft off T e arw 2

T, BH 7€ THSH 1 JI9 1 foh FreAfafaa g o1 &1 | 941 8 Gl 2

() Fermet ©ef W W@ T o & Tl A TS B T 1.4 (o) H 9T S9ER T
T T

(ii) U ARG B 3 Mel § fFE T (A A) & e @Y dun I8 qrasm
U for ©g M o w9l 7 AR Tl & ot 3oia D€ 1 3R TR e 2|
Tl B o T8l 58 R 4FE9 1 ST &l Sl €1 <Al WehR o STa9 ¥1g
el TG d €, TelP el Y U] 37 o gsai W Al e 1.4(b) W g
FTER T&d T et A o 91 Y3 W FH MG 1 T qe el o 4 I8 |
YT STET] <1 ST Bl 81 92 el o GR Soleiq el A o o1 J58
Gfea &l eidl S € M A % 91l U8 R Solae[ Tk BH UE B © o1
T STk gRI Hiaeh it B W 1 o & vl H D o MHY0l & HROT feRan
den Gfed STesll o R UfaeRtor & o= | wefud g St @1 e 1.4(b)
FEAER ST B SH iR i oAV &1 WU HEd © A9l T e
dTchTicTeh | STl qeh ohi™l o1 B Tiied oh {ehe T&dl © 0 ek e | <MY STER
T S99 I8 W el 71 AfK B i 8 od € d1 el W FHE STl I w1
& LT qen A SO S Sraeen H oy ofie S 2

(iii) Fo 1.4(c) ® TMT TR = FT T ! aN¢ et o Fohe T@d gT I e
i TH-TER W FS YIF BT TH HIH W IHI el fosirdra et gri safema
BT Th-TER I TG H

(iv) B I g ATl el R 3Tew fox 1.4(d) o 39T ATER @ i gAedareerd
T I S| 39 T el b e YR Afueh it UE i W e 1.4(e)
MY STER 3TE9T el W ThadH &9 o faafa 8 s 21
T UiHa W o % el MafiTd B S B1 e i ki 9 o e

g effq el Bidt, S Wueh g a1 uiehan o fawd 2l
<o ferdt fograa o 1 gots! aeqel o fehe o € df 7€ 99E e 21 9

TEget o T 9T g R fasdig Smay Uid idl © qen e e aege o

2020-21



YA SO qT &

R A AR W TET S E [T q9 off B @ 9 gl a%g Tk e el a8
Hfsha R YRR eIl © SEehT TUSeRIO] SIS W 1 =88 1.10 912,10 § foman o
211 S YRR o ST o el § S YU Bidl ¢ BH S § foh Weldd e
o yfcertior qen faedta e § et g €1 qenfd, set b1 uRwrer e o oitw
T W R #H o HROT AHA Sl HiARTU g HT o | ek gl 2
qwl{gw I o Zhe, WIhe ol Tl TS Faloh M o R B i IR &=
3T Bl

IETETOT 1.1 3719 Forelt og o il i oq9l fore form ohd o maifim i gand 272
T ot 1.5(a) & forelt fagatielt g o ©e W i oA o1g &1 Ten @
<ifan T B1 o 1.5(b) H 39T SIER 39 Tt & ke i Humefi[ 98 «Eul
et o HeRd FeIR WiehtT o ShRUT T ST g T W TR B W &1 I
1 fo0 geiael 1 it oF SR YFERTE @ S 81 S M H U o g
TR R N o1l 2 el Y B Sl € dl el ok foaRor i gg wiwa §9%
B St 21 FeRdt <ot dR gRT el R AR HIfeTe) o i § verfed &
ST Seifeh e o foR o1 e, B o ROMAY o STHREU 96 oh hRYT o
1.5(c) H =MT STTHR 95 WM el 1 HIeh Al IrIe) 98 oh it 9 oemest
1 agdl o @l @ [Fo 1.5(d) ]| forg= =55 =1 g efifsta) fot 1.5(e) © <wiiT
IFTER ¥FEY el & Y8 R THEAM ®9 ¥ thel Sl 2|

=%, =7 .

’ (e)

1.5

TH WA W o1 1 e UX0T hi WA g STATd € Sl € 9 B AT
HIE AN TEl @i

TRUT NI 1q ok TIiel Sl SRUMATT i i Ufehan oh off o & =01 8
€, 3O8 YRl B Tl o GHIT oS S §1 39 Yool § Solded i @
el § 39 TG TiARG (YaTfed) B € S dR R e i Eufhd R
ST B1 ST 39 gHehT HIR T HY Fehd &7

2020-21

I'T lni2ibe

:

WJO"USH/D11BISD/SD11BISD/BIPAWILL/WOD WOO0Isse|dsOIsAyd: mmmy/:dny

lokla) bl LpIH skl LIARNE d bitek) do Mollr 1b 118 Lotk



T iRt

1.5 SEA A F TA T

T T 3@ € TR S YRR o AW BRI E— S qO RIS qe 3T Ush- g
o e 1 FEd S i Y9 eIl B 316, €9 I8l oEd SAaY & 37 Tl i ool
Eaull

I AR St <1 WIS Soh a1= i g0 ! gl | agd ° el € o g4
3% fog maw Ard €)1 g% 9 forn S € fF oeg 1 Tyol s et ¥ u fag
W HehiEd B

1.5.1 3TE9N o Ir==ar

e Tk THA STEY 1 TR TR e € €; W B STl SN | wweh|
afm &9 ° &9 =8 7 for TE fopa S Hehar € SR TR e sew Atk ferdt frem
H 3 fag STewT g, 7o g, € A FrwT w1 P S g, T, B AswrORTA G G
WS T I Biel €, AUl el ol odterh SIS i Hid Sel S Wehell & Al
ST oA i Wit sifew ufer 21 Ak fReh feem H nemeR gy, gy, g, g, B A
T 1 e ST q, + g, + g, + ...+ g T SO HT FHHA 1 Hifl €1 GRHATO F
& feen 7t et qenfu erEe 9o goomE W Uk SR €1 foRelt owqg o g wed
¥R Il & STa(eh <hIS S &1 a1 HIcHeh B Wehll § &l Saulcreh | forel ferra
o SO 1 AN hid THT SHeh SUFEK THg 1 SUAM T Bial €1 Sarewnd, e
e © foredt aefess A o A T ofE SEw +1, +2, -3, +4 915 €, a9 SE
ek | M 1 et $Ta9 = (+1) + (+2) + (=3) + (+4) + (-5) = -1 &I

1.5.2 SEd A9 WA B

TH 39 A2 H1 3R Ted € Gohd < goh ¢ b 1o I&qy T R A&l Bt #
Teh o] W SHA o W TSl 1 AR eIl €, g T4 A Scq= el gl
2, 3R 7 &1 Ao T2 Biel B | A ST Ul ohi e | @Id o N A9 o TEl
1 YR T W S S TH < aEgSH Tl WRER TEd ® i Uk o fa sy
e A T, EL S ST TS Wil B Sgd H Tafera segett & faRd fagea
e o ofiar, aregall | e T & o, e A faafia & wed €, WY T8
e T € TR ge (e @ el STE R e @l 81 SAEv-HIE i
R &9 § wefyd fran S e 2

Tafy fohdt gfewan o STAvErEt w1 Sea= 1o A Ry S wehd €, W fRd
forger TR o 2 STEI9T i ST AT S1El T Tl 9 T 71 Hi-h el Fepfd
AT HI1 I H € @ FIE 2 Tk TS q Tk goiae § SIdRd & Sl
21 TH YHR IO YIS qe gere W, uierr § w9H we fasd (faada) smew
I B & A1 39 T ¥ qd 3R 1 o I 1 bl A9 Y el ¢

1.5.3 AL AT hT FASHUIHITT

TR ®9 9 7Te Tenfud feman e @ o weft gea srrorer aftEon o e i e T,
1 e g1 <l el §, o Yol O €1 39 YRR, TeRet aq ok 6T g I e
79 YRR S0 S € —

2020-21



YA SO qT &

q=ne
el NI SR 3TET S Uk 21 ST 1 I8 Tl Sh1E goiaeiq 1ol W
o 3TEY T YA | YRUET o STER, SOEEH o SEY i RUHS WA ©;
THifery ferdll Seieia W STET —e AU WEH W 3Te +e §RI ek id 2|

A AV HS e 1 YUlieh OIS Bl €| 56 AL 1 SAGY FHT FAIHIHIT HEd
g1 Hfqert & T oy o sraftfaal § el g9 difaw It Faidied €1 oE o
FACHRTOT T Ged FA9eH U JarTehal Bae g1 @i U faga erueed o
YRR e | e geT o ' 1912 # fafasd 7 36 arad | e €9 |
e foran e

AThi 1 SR YUt (SI) § &9 1 A ey 2, fr@ent wdieh C &1 wh
el i I ¥ & AEe & IS | qfefad fran st @ forger fama ® e e
e o GG 39 IRAT % SUR, Tk holiH o7 &Y © S fRdt R H 1 A
(YERR) ¥R | Hehg deh WaTfed shidl € [ ifdent 1 agayeas el 11, 90 | 0
1™ 2 @] | 59 Yomel |, vl hi Aol S

e=1.602192 x 10 C

TH YR, —1C 39 | 6 x 10'8 3eiaei B 21 Feeragfasnt o gav fasma
URATT o S U II-F< & GHAT BT © S SEfAT gH 9ok B 9l 1 uC
(TIgHIpa™) = 10°° C 212e1 1 mC (foefigpai®) = 107° C 1 S99 & |

I Sheret Soiaei de e &t favd § oaw & gof Ak © df geft Uferd s
I e 1 qUlieh OIS BT AMEYI 0 T A FRElt awq W n, Soioid qol n, W &
ﬁwaﬁm@'ﬂm%xe+nlX(—e}=(n2—n1)e%|?iﬁﬁnlﬁmn210ﬁ?5
&, ST SR o Tk YUk ©1 3Fd: TRE g W SIS Wd e T YUl OIS Bl §
518 e =N © € SR e g S Hehdl B

&g, I A e 1 TET gd DI el © IR Tel T W &0 9 uC o A9
%1 IR § od €, 3 YAM W € qea sfeier T8l g foh foret o o e
eh ! W T2 3l o Tehdl &1 STE 1 HiUH Yehfd o[ & Wl € 3K 78
Tad Wedid g 1

7 fearfa ot qor g qen T 1 stedg afeheretl o i S Gehdl 21
W T W A fagind {1 89 Had wdid gl € T o8 add | Fad e gt o
TN TH-T & ik ke o =gd 9 g 26 Taad W &1 o9 < €, s
TR Teh T o W 9gd U DI 9N k1 G ff Tad et oo st farg
= 2l

W T W eH U8 A ¥ Fa8R & € S Soiae e & SIaY i gor |
wfeamr # srafure faemet 2?1 9 e = 1.6 x 1079 C, WfAm ¥ 1 pC 216w § T
TS ok ST T TRIH 1012 7T 31691 2l ©1 39 I R, 98 927 fof ot og
T TS 1 T STl g el e o AT | €1 8 Wehdl €, TH HeH W Hee f
T ® for ST991 Tad A TR0 T Tohdl 1 TH THR, WA TR R TS S FdHT
1 IS AT Hewd el & q1 SHehT SUeT shi ST Fehdll €1 G&H T W el a9
o URATT e o FT W Al FS Wah Hife & e & reffd fant T w1 e

2020-21



% iRt

10

33Tgl 1.2

3aleul 1.3

Tehd! 7, T8T W STeRT fafaed Ui g1 € T STeRT o FaeHihv i U & i
ST Hehdll 31d: I8 S 9gd Heyut ¢ for fhm ufmmn & sew &1 9 @ @ 2

IETEUT 1.2 AfE foreht fie ° ush dahe ¥ 10° soige fodt o= fie o Tomaia
R A 1C P o S fha gHg erm?

T 1 ¥ehe | fig 9 10° seieeq feherd €, o1d: e g 1s o fean = aren e
1.6 x 10" x 10°C =1.6 x 10'°C

qd 1 C &Y o Gfad BH %k Y H Mo 1 C + (1.6 x 107 C/s)
=6.25 % 10° s =6.25 X 10°+ (365 x 24 x 3600) 94 = 198 4| 34 YR 54
fifs ¥ 10° soiei 9fd Qehg 1 X 4 IS &1 @l 8, SHY 1 C 6w Gied &
H TR 200 T | 3Tq: TG SATRING T4l hl S § Teh paArd o Hl
T i foemel AR 2

el o8 S ot eI Heeqel @ fF R gl & 1 v ¥R Tk o
S fehe Seiee[ B €1 1 cm S ok didl o SF W S 2.5 x 10%* el
B B

IMETUT 1.3 TF &9 571 § fohdd &4 91 B0 369 B 27

T HH WIS R TH Y el 1 FSFHM 250 g €1 STl 1 3] oM 18 g Rl
T4 YR T el (= 6.02 x 102 310 S 1 FFAM 18 g 1 37d: Tk FY9 5cA o
SIS ST W@ = (250/18) X 6.02 x 102 |

Sl oh Wedeh 9] W Sl BTESIST ULHTY] q1 Ueh SATRS qREIY] Bl §, 1fd, 10
TS AU 10 W eI €1 37d: el U a1 Shel Ul A IRl § qHH g
&1 eree w1 g 9 = (250/18) X 6.02 x 1023 x 10 x 1.6 x 107 C =
1.34 x 10" C

1.6 Henq f&m

S| fem < fog mentt o o ol 9 % fava § Tk e gehed @1 S
AT et o WES S YU T ol g0 1 qorl H ¥gd %9 e © af Tl
AT oeqell o WiESH W1 SUET 1 S Hehdll € AR S= feig @Y A S Fehell
21 heid o & fag el o o= ofl ool 1 WY Wi R TE U TR 98wt g
el o AR oF [UA%A oh STIRHMU qefl 39k ot i U o o ok
SHHMI © T 7€ S AT i T arelt W@ o ST el i 1 39 FhR
afg 3 g amEt g, 7o g, o i fatd o g r ¥, @ R S o 9 (F)
afeAror @

Pk Iqlrz%l )

T T | fohd YRR perd 39 o q9 UgS? Speiim |7 ¥ig o J1 S
Tt ok sTe @ Sel shi A9 o fT Yo et ol SYAN feRanl St <1 el b S
YR Uk Tl 1 B Bl qor | wgd sifues gian € df Yoieh S el
feIg SO O Tehd 21 AT RN Shid T Tiel W SEY ST 9| 79 o8 hE YRR

* U qell I "9 k1 Th GUET Jf |1 59 genl w1 STE 91§ Shefew 3 & el & diw o
TEARYY I i A o fAC o FIh = o [earRyu E9 &l getd fwma

2020-21



YA SO qT &

THIHOT (1.1) S8 Hee k@S w2 Farg |7 Frefafed o
U HEI-HH ST U1 % e WS g 71 A 39 el
9k gy fordl o7 SR Tt oF ¥ueh ¥ @ 3 dl A6 g
T el W el SO gaid % ER, Yee W W q/2*
STTEST BT 9 Uehal i IRUHRL TH q/2, /4 3 T U< &3
T | e 3 T S PR T S for S F o
fafs= il o faw s/ 1 A9 11 TEav=[ 3=1H I I oh
fore g8 fraa TRt gorel § sTeRt | afiend fohan faf= el ®
el o fafs= et o foTT a1l shi o shich halim FHieh o (1. 1)
o o R g T

el Tem S foh b St T e €, S e oI
TR T FE o SMHR W g T T9i 3 g YA 3 38
Tl WR W AT foha, STaaAs® &R (r~ 107'° m) 7 ot 39
Torfia fepan 1 g 2

Feld A T e w @t foe staet o aRHn o W't 9ee
o, i off| ard ¥, 38 faudid STuEnT o faw 3= | @@ S
ehdl Bl oh | 1 SYAN 7€ BH G o HEH I
IRt T o AT Y Fehd 1 TR (1.1) o Helel W 79 dh
Jc 1AM A5feseh 81 € ko fou ot off erreqes o4 &1 ===
T Tehd €1 kST A YO o Ak o1 Wgel feifia dan 81 SI

2
T ke 1 A AT 9 x 10° NV

C2

AT T S AR W Bl € SH heli™ hed § fordeh! e ge
Tl ATesR 1.4 1 T 81 TR (1.1) § kol T8 A @ T
W%qﬁé%ql=q2=ICHmr=lma€m

F=9x10°N

fd 1 C 9 31aw & St fafd o 1 m g W @ gt gfkmm
% Tl o7 IS STEe 19 x 10° = o1 § Widenfid il
TR ®9 4, 1 C FEEINE ®MEl oh U A6 1 9gd 981 dAdh
2| feeragfae! o, =r@eR o @ B¢ A S 1mC 92 1 uC
1 YA fepen S 21

9§ &I glaun o fau e (1.1) & fHde® kot .
k= 1/4ne, famd 8, f5e® g fom 1 30 v = fmn
Bl

21 TH = o helwy

1 g, g,

C4neg, r2 (1.2)

o SR 2 e (1736 -
1806) Wi «ifihfas FHarg
3 AR W Tk IS gSR
o &Y 701 ohER IR fera|
T 1776 § o U@ e T qen
T B H Fufd S Tehid o
ST Ty 1 L | TA
9T i A o few s T
U ol w1 SMfeehr feman 31
TR ITAR TRA B AR
Tl o o9 TRM aTe TRy
s1ora UfaeRtvr Sel i §d we
o R 39 UeR, ¥ 1785 ° 3
Fehy a1 9 1 @ e 5
3Tl perd w1 Fed €1 T
o 1 gd qEE fiRed qen
hafew 3 o forn on W Shefew
F o9 uftomy et yepifra e
foRU| et - TSI qen o
FEhTA Yl oF e o el FohH
ot faw &1 ot war e

g, 1 I SR AT fFalq T frgaeicar o g wed 21 SI A | g

T HH
£,=8.854 x 10" C* N''m™

9 U GlEY B, 3d: Folm FEm i ke Gehad o fogen sw g @1 W
AT g, o g, s o feerfq @iz woer:r, donr, © [ 1.6(a) 3f@w]i &0 q,

* zod Al 1 Aaeiielar den SEvl % HIEU % FGUROTY Sfafifed 21 | savh (U

q/2) % HASE 9 Fel @ g S 2

2020-21

!
;

hlde

(908T1-9€.LT1)

11



% BN q, W R s I F, 9 q, o 510 g, W
SR 9t I F, | R oo ed 81 3 fag et g, 7en
q,, 1 Gferen 3 feT 1 9o 2 37k g Set fohan T B1 W
&1 W2 F 3R SN RS Fir,, 57 R A T T

I, =r,-r,

@ TH TR 2 ¥ 1 FT R S 9w Hlr,, 5N FH
fepan Sfrem 28—
q,
%}"V,—”‘./Fmv T =T I, =71y,
q, - . . . .
""" aaso G r,, e r,, o GRATON T Hehed A 1, T
P - P r, BRI R (1, =r,,)| TR afke =1 fen 1 fae
J-ciaas . Ioord IH Wi % SR Uhish |iew gy fehan s 1
./F.: k<0 fag 1 9 2 ®1 3IR (s1e@n 2 9 1 F 3R 3| FE 9.
@ Ui WiEW F1 GRATT €H TH YHR FIW ©
(b) ) L, . I, - -
o7 1.6 (a) Sfufa qen =7 T ="", I =T
o1 5P

SN r, A9 1, W aftud fag stewi g, e g,
=1 o el ool I ol e 39 WehR o feRa STl @

1 a4 9, .

= L2 g
Are, r221 21 (1.3)

GHIRIT (1.3) o oy o g fewforat g ©

o HHIHI (1.3) q, T g, o Tl +ft g, ¥FTeHes S1e@n RoleHe ok fog =71
T A q, TN q, T T o & (N @ <A AR S1een S E HOe
€) WIF,,, t,,% IFRY 7, S yfshdor w1 g har € S g e
% for g & =ifgw) 4t g, 790 g, o fauda foe € 99 F, ), -5, % SR €,
St SR 1 T w1 © qen fasidia A o faw gW gl i smem
£ 58 WohR BH T qen TS STeell o Weheull o felq gereh-gereh HHfieheor
@ &1 sTravashdr Tt €1 THiH (1.3) A1 & TR0 Bl FE-TE he HL
<t & [ 1.6(b) =fEu])

e g, HNU g, W ARG qAF,, Hl GHIH01(1.3) § 1 9212 H T SHadferd
HTeh WISl a1 ST Heha €, @7eifa

1 q q,.
12 = 5Ty =—Fy
4neE, 1y

TH YN, el EW =2 o T & gde a6 e € R
o ol frm (Wi 1.3) ¥ fafa o feera 1 st g, 991 g, & = smifha
I W g1 71 A e fohdt 5o7 o feora ® e ST STeeT o o ok e

T § S 59 90§, 99 9 o4 o STAIYd Sterel o wrul feufy sifew a9
12 STt €1 ST 31 W wH %o W fordgfaewt W faEr wi)

FZ 1

2020-21



YA SO qT &

IETEAT 1.4 X Agd A & e feor dea =t o e settw fram qon < fer
g Sl o 9 et 9 o fAT =ged w1 e A € o Sae/seEt
o o= k1 50 o o o SFRAII Sl €1 (a) S S Sl oh IRHTOT S ik SRT
YaAarsti i el i ST (i) Th Soiaed ael Tk WM o T, (i) & 9 o
fawl (b) oM qU Ui W UREAReh ROl oh oEd el oh KUl Soleid
AT WS o U AhTe whiTSG STeifsh 3ok &= i g 1 A (= 107 m) =l
(m,=1.67x 10" K, m,=9.11 x 10! kg)

k3l

(a) (i) T SoiFg d Teh WieiH o = Sgd ol Sk ok oid &1 g 1@ :
I
¢ 4ng,r?

Tel T RO oI5 MR st 1 STd el 21 Heh aEIEU! Toelh Tl =t
(S Tea Y ©) :

m, m,
2

F, =-G

"
el m, T m, F: W TN Sei o 5o €|
F.| e’

FG_ALnEOGume
(ii) T YR r 30 R feord T G & diE Agd o9 q91 e 9

TRETON T ST

=2.4%x10%

Fol_ e’

F - 4mne,Gm,m,

Ty 2 I Iooe w1 Hew Ul § foh 7l W < ol ok foel H SR 1 R
Tl o foTt e s 517 STk € q SheAtd oIl Wfashsl 21 e o iR
39 9l oh STt W (A9 o il < Wl o |e w g~ 10 m®):
F.~230 N? S F, ~ 1.9 x 10N |
T M el o1 (T 1A e <t § R el st Y gor 8 oEd
Tl 3Tcd el B B

(b) TF WM 5T TF a1 W SARIA JEd 9 F Ui § U sei gR T
WM W SR o THE €; qefy Sele qel Wi o geau 9= g 2
TH YR &l 1 GRHTT 2

= N6

2

e
= _ 9 2 /2 ~192 -10,_12
dne, 8.987 X 10° Nm~/C~x (1.6 x107°C)” / (10" "m)

=2.3%x10°N
I o TG % W A F= ma 3 S8R saeed | 3 @l
a=2.3x10°N / 9.11 x10°' kg = 2.5 x 10** m/s>
THHT oA 1d @0 G ol i R &6 I8 Frewd fehret wehd © T soiaea
T W e & HT YIS T € 9o fRE U g oA W STRIfud el
I 1 R o TN Toe § I R STt g
e & foT @R w1 9
2.3x 108N / 1.67 x 102 kg = 1.4 x 109 m/s>®|

IFI =

2020-21

¥'T lnr21be

|

Ayd/npa-uospiaep-soisAydgamy/:diny

lokla) Ush IRIRK Lo bkl o bk

(WY ZJ9ISaLLUDS NUSW/ZIDISAWS N(/SDIN0SI IS

13



T iRt

14

33160l 1.5

IETETOT 1.5 ¥ 1 AT Tl A el & oml 9 Freifaa 21 fagateh geft g
fepell 7= o o AT el B 1 A o g+ Fiehe @ s @ fop ot 1.7(a) o
WWWW%@HHﬁ@IOcm%ITﬁﬁA%WWﬁW
fehen STl & (SN~ el TR SHehTell FehTel Yol STefeh qell S9Mifehd T8 W St
! BT T fA&TU AGH) | A T B TMell i o 1.7(b) ¥ W FATIR, AT
SRR TMetl C qe1 D ¥ Tel 3 S 81 aeqwed fo 1.7(c) ® 39y $gaR ¢
A1 D % B2HL B i A o a1 ehe o STl € o ook ohal oh se &1 gl
5.0 cm €l STl @1 Sheild 2| o S8R A 1 Tl Tuferd giaertior 82 Tiel A el
C T Tl B A1 D o T1gl §o9W €1 A 91 B ok shal o gUh %1 gol § 5
el 1 SuE HifT

B

I 10 cm >

(a)

B
A )
T 0
(b)

l[e——5cm ——»]
(c)

fea1.7
T UM ST el A W o S99 gl el B W e 369 ¢ 71 S edl o sl

2020-21



YA SO qT &

o o9 g r R, Y W ohl fer Sgd o 1 kA
po_1 ad

4me, r*
Tel r ! o ° Tl A 991 B % 9iEs g €1 S $HiE gagd W S el
C Tl A %1 Tq91 3l © Al A 91 C TR A& 1 AGaRor gl @ iR waihta g
Tesh Tl W STET (g/2) Bl €1 H YRR, B G D ok 91 o U g Wedsh
TR QAR S (¢ /2) Bl €1 376 A A 1 B 1 YU M1 T ST dl Feoleh

W feerEga 5o
_ 1 @/2@/2)_ 1 @d)_,
4ne, (r/2) 4ne, 12

79 YHR B % R0 A W feragd 9@ smiafia & 2

1.7 9ESA 3MMAVH ok Sel oA

Y AET ok ST IRERE AYd 99 Fard g g0 uw g ¢ s fefa o e
YT T AR ot 1 TReher Hd L, &l SHoh ehe Th
STET A B 3H 9gd § 3TN 91 1R 9 =R 77 faiq ¥ fed
nfeer et q,, q,, gy, ..., g, % T W fo=R FIfST g, W
Gys Qg ---» G, O THIOT FoheHT I I 82 SHHT S A o fog
Fam fam i@ T& g1 AR HifSe, At ga & e w5
HIS | o G o FHia e e g A S 2
F It feeReR" ga o all W off @ g €2

AT g A8 HeAtud & g1 € o Rt srev iy e
STV & HRUT T 3G STV W & 37 G4 Tl & GiewT I
& SRR BIaT & I §7 S GRT 39 AT T UH-Teh FT Il
STaT 21 fordt Tk S7Ev GRT o e e @ e s
ﬁwﬁ?&ﬁ&wywﬁaﬂﬁﬁmlwaﬁmﬁwaﬂm 0
#8d &l (a)

T8 SR I A wee o faw 9 et g, g,
qM q, o T, 59 9 1.8(a) § <o w0 &, ® fomm
i) et T e, S g, R 3T STEE g, T g,
FHROT I I 30 § YA A S HRU o Fal H1 FE9
TS hich WIS fohal S Tehal €1 39 TSR A q, & FROI g,
W e HIF,, 5N FR= fofa S &, AF,, 1 T (1.3) 51
37 a9l 1 Sufterfd B gu off 39 YhR e fohan S ®

G'T lnir2ibe

— 1 qlqzi.
2" 4ng, 12 72 )
T UER g, F IR g, W @M Fard ga 59 F,, g0
W%H;Tﬁ'{}lml N 18 TorT 1.8 (a) 1 31ew (b) Tge @ o
e SER EEael
1 qqui.

13 = 13
Ane, 1y 15

2020-21



% iRt

T8 Wt q, & B g, T AN A aa & €, T T 6 g, U 2
T YR g, W I RN g, T g, F FR Fd GAF,| 8

- 1 qlqu 1 qlqu
F,=F,+F;= ane, 12 12"'471:80 2 I3 (1.4)
ot 1.8(b) ® IMT 3R i 9 2feres 3mawi o e o fou STRied qiehe
1 SHIHIH T ST Gkl 2l

HLA o THGIA o TTER 36 q,, g, ..., q, 0 FHE Fem 31w g, ™
q, B S 91 el F=m g1 o 9t o THM B €, Sefd 9% o1 el g, g,
.. q, 1 Sufedfq | genfeard &Y e Tt g, W WA SeRi g7 @ g T F
E@F . F . .. F, % 90 e e:

1 1 qq, - CICE 4,9, -

F=F, +F.+..+F = 122 ¢ 13r+ +1"r

1 12 13 In 47560 r122 12 r13 13 1n In
47t‘90 grﬁ i (1.5)

et o A i qmr fafy, gaiw =g o g g afker 9 e fee
ST €1 e B ga ®9 9 gued ferdgfas! e fam qen st & fagia
1 Teh 9RO B

SETET 1.6 T TR q,, q,, g, T &R HIfSC 7 9@ g F TR € 2l
ST STt THeTg Fisget o sfef ) feera @1 frogst & shger W foa 1.9 # q@iit egEr
e 31e91 Q (S g 1 Fomd) TR a1 Rom ot o @l 2?2

o 1.9

T QU MU | g1 & g9arg s ABC ® AfS 89 1 BC W AD @d ©ig df
AD =AC cos 302 = (/3 /2) | 2T A ¥ hseh i U AD = (2/3) AD = (1/+/3)1
Tafafa ¥ AO = BO = CO

33180l 1.6

16

2020-21



YA AT qen &

ERECEIR

Amﬁaﬁmqéwgmw,m:i@ AO o STfRe

4me, I

3
B W ferd el g% %R0 Q W 9, F, = 47580% BO = f<

3
C W frd et g o FR Q W &, Fy = 41:50% CO & srfew

3
aﬁanmFgwwma@ﬁaﬁmmM%% OA & 3w B

3 . :
W,Qmww=m%(r—r) =0 T8l F, OA o 3TXY Uehish HW 2|
Tafafd grr oft 7 T § fR 39 A Sl w1 g g e

A SfSe aRomHT e YR o W feRdt faen § em fo=m wifse fo s gan B
If< 38 fh@ &1 O & fR (Ufd:) 60° T FUH HI= Sl

3ETEY0T 1.7 o1 1.10 ¥ 39T 1qeR et wwarg s o ol « feom smaen
q. g, T —q R TR HIST) T ew W foha oo @ @1 82

as =C_)q
F. . F.
NS e
// \\ " \\\ ‘Fg‘ =\j§ F
’ F‘3 \\
l L
l
fa71.10

T o 1.10 § <MY 18R, A R feed 3169 g R 374 awi i B R ferd g
% R 9 F |, BA®h 3R 921 C W e —g & ®R0 S F), AC o few
21 g wges fem 57 A W e @ W A S F, @

F,=F f, 98 £, BC & 3Tfk¥ &% TR T

AT o YH A ok foIw Sehdr e gfasht ol Sl o gt FEEE € qen

2

_ g
Ane, l”

T4 YR B R feer 6% ¢ R @ 9AF, =F I, 761 T, AC & 7% THish |few
2

2020-21

9°'T lni2ibe

L'T lnk21be

17



% iRt

T TR, C R ford 69 - R Fa 9AF, = V3 FA 81 76l f THi 9 8
et & ZBCA %1 Tafgaifem e arell @ o ke 2

Tgl Tek o 78 € fop A omenl W o el 1 an g 7, svefd

F, +F,+F,=0

Tg IRomg <™ orell & ]| T8 39 q2 1 A Hdl © T gl FEm qen
A & 19 fam o i qer €1 39 e i Feafa ek s o for st
SIRGi S

1.8 o=@ a=

A fafa o wek fog emaw @ ue foig O W @ 71 Ak ww o= g emew g, fog
P R @I WY, &l OP = r, Tl & Q, ¢ R heli™ & FIHER oIt oham| 89 78
T IS ohd © : AME S g FI 8 of Al Q o IR § 1 =2 N pw oft AL
TE? A7 T A P W O g W@ W EE W ol ohd ol 22 39 YR o el
1 I 3 o FoAw IRFe ST 7 &5 1 STFIRON T&Id 1| 3T STTHR g9 Fed
g fop omaw Q 31T = @R forqd &% Sca=1 a1 € & THH IS 3 Iy g g
PR AR W @ &R 39 W 9 SR H 2
foret fog r W o9 Q gN S fagm &=
1 9. 1 Q.
E(r):4ﬂ:£or_2r:4neor_2r (1.6)
Tel £ = r/r, 9o {65 9 f5g r 9% aek A9 81 39 YR, T (1.6) feafa afzw
r o Gosh WA ok fore ferqd &5 &1 Hid UM wardt ¢ veg &' I8 aaral € T fh|
0 TR g foafta T (S wfzw stemn e & wedt @) feofa & @ wfafid i
2| SATOY o YT i T & o ified W wwifae fehan 7o |1 6w Q NI e
q R SRIUd 9 F 1 €4 39 TR T Hd &
1 Qq.
(a) F = o o (1.7)
M MY A9 g ot 37wt @ T IR § g w1y faen o fouda s sifua
A B| Q AU g AW o el FeeE[ o1 i 89 a0 g a1 Q o fagd &5 &
a o= foman sreren foeima: o ®9 U 99 Gehd ©| 9fS BH STeNl g i g
1 Gfw r g e Y, a1 78 g 1 sraftefd ) Tk o F 1 31gwd il € S
A g 72 fogd &9 E & A% o SR 81 39 TR
F(r) = g E(r) (1.8)
HieRoT (1.8) faega &1 & SI Wik &I N/C* o &9 H qfeifa et 21
Tel F9 Aoyl fewufort &t 1 gt 7:
(b) @) TR (1.8) ¥ g7 ekt fehren ST Hehal & fF a5 g T © 1 S@W QW
Fo 111 () 5w @ BT TR & 1 SAifeRd W SEeR SR SfYA 9t o SR B €1 39 YR
H0T e 89, (b) &Y feepeer | ferdft 1o W SAE¥1 Q % &RV fagld &7 1 39 ac7 & &9 H qIRAIyd
Q% FT e A foar ST Tear & T HIE THH FEY 39 63 W @ TH W YT HXl

3algul 1.7

18 * ol e W faga e o fau uh o Sebfeus A V/m R feeR fmer s

2020-21




YA SO qT &

o 3TE Q S TorRqd & ST X Wl € Fiq a7 hedlidl € Al 3TeT g S g
ST o G T THLT0T HIT &, Bl T AT Fed &1 LA T Hd AT
I ST o eraferfa W g wA =ifew) aufy, afg fhet stee g &l Q o =w
3R el o S €, 9 Q T ot SAEY ok HROT AYA §A Bl SIS F b
fau a7 @ oIR suw wfa w6 = ygfa el sod g w1 et T € ST
2 fF &9 g 1 Steiig Sl o9, 99 o F S9enie S gid © W S
F/q U iifya aftn gt © qen forE &5 o1 wiitefi e

_(F
217} (1.9
T TS (3T Q i A g i Iufetfa o R fager =1 gH <41) @ gfo

%1 Teh RN I I ¢ foh 269 Q &1 Tl i aeli gru 1ot srafterfy

W dd @ W) ge foerer ydid e wehdl ©, W oTeer W UH € el €1 S+ 8H

EfYTT T FHAS TS o HROT T YEY g W o 9gd §e1 W R R @

(TT=R 1.15), 76 F_T W &, AL o HiR i AfE se@a g o ot

o NN AT SrErEfad W g 99 wd g

(i) = T, Tew Q & SR fag[ &= E &1 qRam J2fy gqret 9§ 9de
O g ok & W ! Wl €, 9 98 g W FeR e et €1 3Een Rl 98 @
e ot F 311991 g o STIRATII €, ST ST F/ g 3799 g R 9% 7 e
21 Q% SR q W 5 e g1 Feorelt oo srafeafa @ emEw Qo =R @i
o feopeom ® &l ot 8 Thdl }1 T YER Qo wRUT fagd &9 E faspeem
fdenier r W ot s ea 21 O fespeom & emaw & fafu= feafaat & ferg
= foga &9 E & fa=1 oW w2 21 foga e o et o Repeem
o Yo fag W e @

(iif) ¥ o SHIROT forg &S STET § WEd i 3R SgE B g B ghen faudi,
g G 39T SRoTeHsh € df T & |ieer, e fog W i, fohg eiet &1 @i
3@ B T

(iv) S 3TERT Q & HRT TET ¢ R T ot F H1 RA heyel &9 Q H A&
q ok o H U r R Felk F7e 7, faga &9 E 1 afmmn of sheet g rw fask
F 21 T@ YhR, AV QW THM I W 3Hoh wRU 34 fagd &5 E #
TRATOT FHH 2l 81 39 ThR R el & sy W feerd forg s1et o swror ferpa
& E 1 TR0 38eh U3 ok L fag T HHH Bl €; g sl §, 9% &5 el
®Y Y Hufid gl B

1.8.1 AN oF TR & wRUT fae@ &

ST, q,, qy, .-, g, ST & TH o6 R fT=R w@ & 57 e 9@ fag o
% Ty feafd wfew 1 1), 1, .., €1 R TEE STew 3 RO feepe &
Sl fi S A A A S e e Feraeed S Rt P
R faga &= 1 39 fog | W@ fFdt THhiF ¥ e g7 g9d fhe ST arel 9a gi
ufenfia o S €1 @@l 9% " S @ o Ui e O #R g, q,, - Q)
e =i ot fearfaat faegser =1t 2| fag P, o fearfa ofeer r grr ffése foran sman
g, W foga & &1 fuifa &6 & fau o0 Fam = qeon SR & fagia @
UGN T B
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r, W TEerd 1wl g, & HRoT sEiefd r W fogd & E, 39
THR I feran S 2

1 9 ;

1P

4ne 1

T &y, MO g, P e o Ui wkwr & 70 r, 376 g,
P& /9 ® 3 € T R r, W fe e g, % wRm
srafefd r | faed &9 E, %1 30 YHR =99 & §

_ g
2 A4re T

0 " 2P

TET &, ST g, ¥ P kT 9 & Ui AW 2 T 1, ST @, T

1

2P

ot 1,12 o9t & fem & s fee P A &1 g0 B T YRR % =SF g, q,, ..., g, TORN &
fig T FEE &9 U yuE el & wRo (9Ed & E,, E,, ..., E, o ST wed 1 seRmn fagia g
S fag O dwa e o wiey 9 e ayer STeR o e oF SR r W faga & (e 1.12 H 9T TER)
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G

T YR S foha S Hehdl o-
E(r) =E (r)+ E,(r) +... + E (1)

1 4, NP 1 4o

= I £ +...+ f
ane, r2, " 4ngy 12, angy r: ™
1 v 4.
E(x) = —Tp (1.10)
2
4ne, o Tip

E U afer af¥n 2 frgent oM fipeemr o w fag 9 g fog @ 91 W afiafda
Sl € U1 F8 Gid e i feafadi 9 faifa g gl

1.8.2 fagm &% @ Wifaer i

k! ev=d 8 Tehal § foh v Il faga & w1 uron @ ufifed b S s @
B1 99 oft, eae o fRet off frepm o fow Aes g iy R stew w e aa
2 T8 €d &) spete Frrem qen srear fagid grr (wefisheor 1.5) feifta faman s
ohal 21 fthe faga &5 e 39 gegedt afer 61 weartad o4 e s @ @2
feerdgfashl & foru fora & 1 o grm f @ W oarad o srevae et
2| fored &1 amaet o forelt fepma o6 S wateor o sifreferd s &1 el g
U 7| A o e o SR @I ok feeheem | fohdt fog W fae@ & emmuant 7
I € foh frehma 1 faeged T form aft 50 foig W K TRl oMo qerr siee
@ 1 8 fera ot 3w T faga & Srawi o R w1 U tfierero © qen
fora &1 o fruiRor o fore onvek 11 S9 fog W @ M At Tdern e W el
& e Hifaent | g7 3 k1 SYAN A9 &Y ¥ 39 U R e w1 o fag
foha T €, < fecheom & g fog W wiienfod 6t <1 9ok den U fog @ q@
fag w ufafda g e dfe 9o afkw aftr 2, or: faga &% v afcw f 2
qenfy foed & &1 fwuron 1 areafas difae Qefwar qufi yehe e & @
&0 feerdgfae ° aex et HTeism Sgagesa el ¥ oFaet & 2|
HH AT &H @ Tid | TiEE 51 5 STl g, 991 g, o " e g W faEr
FXd 71 o7, g AUy <1el fora hIE Tohd S12ra Go1 Teh T ¥ T TIH dF
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YA SO qT &

ST Wl €, T8 TR I A ¢ B TH THR, q, W q, F TR AT 1 9o Areerforen
3 &l Bl FWehell| SR (g, 1 7)) T YA (g, R ) oh o= B T FD A
farets srav gran 21 7@l W wedes ®u o faga e (Wt ot o degageshia &) &1
ST Tl TS AT SHET 1 &S w1 v 36 YR B S7Evr g, F @ka
e AgagaEIT T 3T F & S [F TR F A BRI q, G TG &
T q, TR T TG 81 &5 1 TR it focia 1 Gore ©9 ¥ SIS B!
21 39 YR, T I q GIh 1T Tl HT T Sheiel A W ST 96 (Sl
g & I S Wehell ®, I Wifcieh Wl WA W1 ©, ¥ WS o A € e €
! STUHI T Tfae! 7, tufd A orae Framl o oruR faefad B €1 3 et
UfRee i T Thd ©1 S8 Yo, Il deagaeh ™ &5 i g Gid 58 e7ed g9a
e o ToIq @iereht TR i foran < Wbl &, ST Ueee i arel agagesh g
&5 ! TS IS <1 B &5 HI SFAURIN FEULH HUS 7 W&o i o S Aiferent
1 T RO § T @ 8

ISTET0T 1.8 i Toiag 2.0 x 10* N ¢! g & whane fog@ & o
1.5 cm 0 d% IRl @ [ 1.13(a) 11 &7 <1 9RHTT G9H WA gC 9!
fa9n Sk T § S & qe o1 hiE Wi 39 & § Sat &1 53 d fra
& [T 1.13(b) 11 S weheoli & iR & o1 S0 whi 7o shifor) 39 qrieerfd
F ‘e o T gad g’ © ga it

- = + + +
B ﬁ J +ej J
+ + + = - -
(@) (b)
o113

T (o7 1.13() § &5 SURqE! @, o: RUreie seee eE TRATT i

TG st 3TV AT €, Tl E T & o1 afimr €1 37d: SoterdiA shi wiRor
a, = eE/m,

T&T m, TS T TN 2

forreRen § SIRY ieh, SOl oh god ®9 § hgU a6 A H @

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

el m, W H1 S 8 my = 1.67 x 10°%7 kg | 3%: Wt g e # fepn
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% et

22

33Tg0T 1.8

3aTg0l 1.9

2hm
I P L T2 = 1.3x107s
ap e

T YR, TAM 50 FRA # 9 ko1 (WieiH) sifereh 99 o €1 e ok 31l
o T’ 3R 39 I | I gt fauHar © i e o o1efiA o o gea
a5 o goAaE R R T e A el g5 qaq 1 g ufesfera
Fd THI TEE @0 H1 SUeT 1 21 e 3@H o o & g e
2, oTeT fRu U faga &7 § HieiF 1 ©Ror qiefad w €

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 s 2) h1 qorl H Teid Toemet 21 geiarzi shi kol
Al 39 ROl G ot A 21 39 YRR, 39 ST § el ©ROT oGS i
U T T Hehell B

SETET0T 1.9 3 g 3189 g, 7901 , ook oA shmer: +10°° C aon-10° C & wh
TR H0.1 m Tl W@ T o 1.14 7 39w g A, B 7o ¢ W foga &= wiewfea
it

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

o 1.14

T A g, & FRV AR foe & Tl E,, € R ffilw € qon swen wfwm

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

E, = 3.6 x10* NC!
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(9x10°Nm2C2)x(10°8C) n "
E, = =3.6%x10*N C
1B (0.05 m)?

FME g, & FRO B W g &7 9 E,, T R ffie & qen swe afem

9 22 -8
5, _(9x10°Nm”C )2><(1o O_ 4x10° N
(0.15m)

B W Fa fog@ &= &1 aiem
E,=E,,- E,,=32x10*NC" (7 aF 3R ff{= ?)
q, T g, ¥ T & R0 fog ¢ W foga & wikw 1 afem wum 2, o

(9%x10°Nm?C2)x(10°8C)
Eic = Epc = (0.10m)?

= 3 wikE Rt fo 1. 14 ¥ el 7 #1 3 < Wik o wiRom S  urm
E.=E,.cos g+Ezccos g= 9x10° N C!

E, <€ ¥R fiff= 2

1.9 foum@ &= @

et ST & B o & o1 1o fohan| Te ek |ieg) Uivt € aen T4 v wiew
1 wifa & fefud o gend 21 1T frdt fSg e oF Rl E o fesieres fefud
FT H I FW T AA <o g sy g fog W fed 21 @ fog W farE
& &1 SN o STfw Hohd i g &F I Al i AU dals o Hiswl
Hifew) < frt fog R fogm &= 1 afmm s o s9 fag i

T o ol oF FHAMER ¥edl €, 9 fog ¥ W SH R afser &t \
o iR et T # Ao T fen wia afedE o wa
et €1 fa 1,15 36 foo w1 < 21 39 fom § vew 9] N T /
foega &= s1effd 39 IR & =8 W X s&i o9 STEw | o \ \ /’
A ot 91 €1 Tk f&en ® Gehd i ol dRi i e ) g

Rt et & T i Feltd i €1 39 YRR eH §gd o e \

= 9x10® N C*!

6°'T lnr2Ibe

Tt e B # R e g e d am A R g ww < ¢ < @
1 379 B T & ST <o sveren Wi o fove W SRt /\
T T, ik e dl N R warg W wHE g8 o2 e e, / N\
8151 o URETT i & WEnet o T gR et feRa s €1 e J
o e E Yool BT €1 37d: 3769 o {7ehe &5 {@ef i o

Aferek T & T & Tt GO el €1 S | ¥ S W & e

BT ST § AT &5 @IS 1 T HH el § IRumHEEy @
q:ﬁa;{_g;{gﬁ-ﬁ% 'Fvlﬂ'l.151%|§3ﬂf_;|'§"f?m"f<§ﬁfl
HTE Al eifesh W Wi Hehdl ¢ R W@ietl w1 & Hedqul T8l ¢ o

T frdt & o e W it 1 gadt € 31 Aoyt I ¢ fR fafae et o

et w1 SATfaren S R B2
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B T o U8 R o wiwd ® ererfa gw fgforia fom @i %
W g o el # ed €1 ord: AfE W & [Enst o o i Seher
FHT €l B 37 @Sl ok oided S 12 % Ui Uhish kol |
& TEetl 1 T W R wI g @) Jf e fag e 9 @
o ol o STTER faea & 1 Sia1 Sl @ 1 STel i UReg e arel
&5 T o ol ok STER el <l €, IReg &5 9 Toi oreft & Y@
F T ged I W €, IR S 9 39 & &I g0 $w +Ff 7

T SR § 9% el o TR & Y fiepeem & fafu= fagetf m
Sy e e R Fapmt SRR S e q e e

Y=o @ien | fafy= fagsti &= et &1 smifaes gen s d
(ruta srafae fgedr) 39 fagsti W fag@ & +1 emifars Yeerar

o7 1.16 e 3 5ol &1 50 % <fir s 21 96 & Yot we e € e e ee w § qen et
Fezan qen e a7 Tl w9l o et € ol et g €1 o 1,16 9 9 YEnedi o wge st

24

el

T 21 BH fagetl R aen S W el i & @nsti o stfieieed < g9
AN B & el i Hedl HY Fehd B AR Tosror § 27 &5 e
F1 FT AR &9 TEe F TN 3 FIe W A A5 % A % S
21 foo1 7% <wiar @ foF fog R W &, g S R &3 &1 qor § a1k et 2

AT TR AT & 3TaFF gN TARka SH HIv W, & T@sti i A i
Tz o foly 8T &X &thel 3R S[ i0 (S 07 &1 diF fome o samgentso
?) o die Tey Tfd S 1 9 i 1 AR Riferg <1 femed # ferel (wwHaer)
101 T YRATH FoF g TR 1 Sl 81 7 ST g Bier sy @ segd Alfeg
OYr T W TN Il B1 T O WAL §RI ARG HI01 F1 G-I AG= Al/rh &Y
o fepan <1 Thal 21 36 YR, A fomied | forddt B2 ofdea &9 AS SN g W
AN ¥ I HI AQ = AS/r> e Tehal <1 Tehell €1 €H WA § fop ferelt R 7w
W RO H oA & YEnet i Hen wAe et €1 fod 1,16 § s | o qen
gl W o 1 fagatl P, qen P, o fAIT =1 101 AQ BRT P, W AT &5 s1aoa
r2 AQ T P, T 3TaRd & 37a7d r2 AQ B1 37 & 3Tawdi o Hed aelt {@rsh &
T (A AT n) T 21 3Td: Tehish &5 T ki h1e Al & W@t &
Ter P, Wn/(r>AQ) 1 P, R n/(r2AQ) B 38 YR ¥ T & &1 T@rsil
TEA R THIfAU &g T 9 ¥ 1/r2 | fasi ?)

&5 e o femor w5t wie B | e famre o wri iR faea & W
THH AR I o Th Sidaeil ST IUr i fashfad w3 o forg &1 off)
T J 3% To7 W HE AN T8 I3 (90 Gah1g &l o Y0 o 7T po 9
&1 57 forg s1fye 3feq UT & Yard (dga erar gawia) ¢ 9 g 39 gEw
4 g 81

79 YR faga &7 3@ emawi o stfufa=rg & =9ri iR foE & o e
fRET0T 1 T IUME 2| oA ® W, foed &5 @1 Uk UH o gt ¢ foreen feR
off fag W @i=n T el 39 fog W o 42 o9 w1 fKen &1 fefid w5 21 59 o
o ferdl fog W, wre w9 9, w9efi g forqa &t =61 <1 Henfoa fegmeti § 9 &E wh

* ¥ I Ik HT TH AU | R BN R M 9 fRu M vi o iRt W faEr i
Ik o T HI0T AQ FT IRAEN $Y AS/R° F I AR Fd &, T8 AS ¥ 5 Mol T
FR T w2
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feen <ol o fou g W IR w1 fag siferd e erevas 21 &
@ T epeyH ae sl e fens o @ gt ?)

91,17 % 52 Wt 31ew1 fa=ami o =R iR & g gerie
T 1 S\ o vee avi faen S e 7, 3 &9 Yard & farrg
feepeom o € 7y fo o 3= shaet T qat | <A T} U
O] o HRO & @ Bead: () afede et € setn
Tehel SRUTEYT o RO &5 @ e stadelt et €1 3 eAae
(q, @ & T o =R 3R &7 & T@d YReqfish Fiqerdor 1 Teh
Gsfiar Femr weqa it € Sefer aimor § g9 < fasda s
(q. —q) o T7ehTar, steria TRt fgea & =Ri @R &= t@md emaw &
o T qREAfiE SR St 71 & W i Hewyul
T ST I Y -

(i) &1 Y@ e o STRY B oM W T e ¢l A S
Tehel © Al ¥ 3T W IR el 3G W HH 8 Tehdl B
(i) fordlt sTeT o & H, & {@iell %l UH Had 9 HEl S

ThdT € S el A& 22
(i) < &5 Y@ TH-TER Hl HEMT T wredi| (A 3 @ w q
Hfrese fag W & 1 haet T fRen & e, s el 21
(iv) feordga & Wl % ou & A T faEa aw #
T Yehfa ¥ Senfad 8 (31eam 2 ) |

1.10 SEA wed

et dS gawd o Bl I3 W 3Tk Afcaad v a7 ¥ Yarfed gH
ol fordl 59 % YaTE R foER SIS 59 o yae w R 39 &
Y 9 THE g9 G TS o SR v dS g W Bt © e
g 3G qc U eI 91l 59 o Horad o efud el 21 9 5
T (TB) R A9da 59 o FaTs i <o $3fd v o A T8l
, 31X g7oh ot 9 101 Sl € Tl v o wised el | el eshe
dS cos 6 B 37: T&8 dS ¥ T H Tl T v. A AS Bl 2
foregd &1 o gehor ok T, BH U HHged i 1 aiefid
€ IR T8 dgd wored HEd &1 9Uy B 98 ea | W =iey b
T9-YaTe o YUl o faudid 2l Wepfaeh i o o19ar e 4
T BT A TR T B

IR aftrd fogra &= Y@neti o faar § g9+ <@ T forddt
fog W & o ST ciaad @ Thish a9 oI arell &3 st
1 G 39 fog W faega &9 geerr %1 A7 gt {1 gqen aeqd
7 B fop afx &n fonelt fag W E o eifpeisea &ig AS &5 w1
B TUACA TITd T 1 TOH T[oRA el &5 {@eH &1 9@ E
AS o SHALIRT B 3F6 A ST gd &thel 31ead whi T

* g el Stad el © TR & W@istl & e EAS & aUeR ®) ok |
&5 Yaretl 1 e v fawg @ S e fha & Y dien e 9ed
&, W fasik 21 or: fafu= fogetl w fEu Tu dodher @ e el & e
i SUferR WA o W e W &l g Hifdes wiefehar €l
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%

— *E 101 T R A | TR T S TH AR e W
o o e e 9 den v S S E
— = | ® sifuciaed aea sT9Ed AS %1 WET AS cos6 ,
— AS  ———|=2AS  AS @ W a8 @isii k1 GEA E AS cosf o
— |7 rmurEE 31 S 0= 90° g § di &% Wit AS %

—

1

TR B S § IR 3o g ot & W T et
(fe= 1.18 3f@Em) |
9gd 9 WeWl H eF%d E¥d o UR® o
-a1 3Gk fepfa=mg off Hewyol g 81 ST
o fou, fordt Sia-vare # fodt R 9 o ot 51
%1 AR Eeifas €9 9 39 o W R % € e
3T STl U W 39 Ty WehR wehe gU ©1 A€ oY 3
ST-JTE ok SAfTceed W § @ 3= geft fyesfaamat
. Ft g ¥ 39 o= | 1 9 aAfiean sia e
%I'ISEHZﬁjWWWGW a8 I8 Tt fererar © for esthol-erae 1 wfkw
e | % THF AT T 36 R & me e o
21 gudelE & i foen &g fie # W2 we w9 9 99 W A qo &
feepfamme ffde &1 31 39 YR gnaci & afsw &1 faen sues eifycda &
ﬁf ?ﬂﬂﬁ'ﬂ%}ﬁﬁél

AS

ot afshd IS o eher 1 fordl Tfswr O @ Heg fowan w1 22 &9 @

Ul Hd ¢ foh afthd TS 9gd W IR-BI el ragel | fawifa 21 3 9
Tk B Bl 3Tad FHACTT WA S Hehdl € 3R Tt TIiah o 3TaN 398

\ Tfeer Heg fHan S gk 2
Tel T Gfererar e {feu) frdt et stead i faen U sifrcde &

IR Bt ©1 W SAfers < e Gehd o Wehal B1 foRdl el e W oG
AS = ASH Tfewr 1 e 1 w2 fohg YR fohan ST €7 39 e &1 T 39 w]d o 3
&9 uRifeat o fuftor grr faran e 21 9% ysst o weRtul o forw Tre afturdt efa
WA B Tl o 53 o Toish el 199 ¥ e Tfswr ot fawn aferfat st

a AS w1 feen 7 St 21 36 9Rurdt w1 S fas 1,19 H foRen e 71 39 v, TRt
9% U3 o fordl fag W &ohel 3@ WY AS 1 WM AS a Bl €, T8 AS
gA%hel |y &1 9Rmmr qen a 3w fag W afedet sifyeta #t fgon o wwiw
afew 21

S T T ol i IR R I ¥ fRE S sedd AS ¥ e arel
YA TR A HT TRA TH FHR Hd © ¢

Ap=E-AS = EAS cosf (1.11)
S U8 I Witd H &h ST i HTe all &[St hi G o ST
1 1.10 919608 3| o] 9 649 o1l AS GO E S <191 ol 101 &1 Yokl URU o STER 9% I8 &
W\Asmqﬁ“mﬁ T 0 &51-srage W afeyE! ifiretd qenE o = 1 01 81 &4 e, gq o
FAF AT pAG cosh W N Y FHER F TH §: E (AS cos0) 9 E R 5-aieid
Y&9 1 E T, S E| AS 3 &5-37e7d W 3Af9eid o6 ST E 1 7o T

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

GeteRTT (1.11) © Wt e oo %1 qe IR i Sgifaer w9 9§, faelt fag
T g5 W T[OA oTel ool FoleRd b1 Uiehield i | SUAN T Tehd | SEeh foT
Tl 98 A Tl € T €H Ul USS ol BI-BI Lhel feel o fawifeid sid @
3R TR Yk 31a9a o Toly Tt Ufiehford shich S8 Sigaht ohel Tl UTd ol
od 21 o7 I8 S Y S ol el Feaad ¢ @

¢ ~ X E-AS (1.12)

Tel Gfiohed g oM 1 &RV 98 € foF T 91 el 1o W fomgd &
E &1 f7aq o1 21 o €9 9 97 ot aft gened € @ oy fWAS 5> 0 o
Tl THIROT (1.12) | AN i THREH o €9 H Fa Bl

1.11 <@ fgya

IRATT § HE W@ fosde fog STt g a2 —g &1 *iE e f5eh e 9ot 2a
€, dgd fgyd wead 21 S SeRl i AT w el W et # fereht fen
e e E e e e e e e
qA g 1 Sraffaal s weg fog fgya 1 %y wedn @

T €9 H 9gd f5yd *1 ol S99 I B 81 Ry 39w T o1 A ¢ R
faya =1 foga &5 I €1 ik 36T @ 941 —q o o Yok €, ok hRvl ferggd &l
e SIS WA € 99 3 Th-ge ) g w9 @ fRed 7@ e Wy A fgyd o e
e A o Geeh 1 ol | g3 31k (r>> 2a) §, W ¢ Te —g o SHROT &5 ST
e &1 i €1 era: eafurk gfal W Rt e fgya & SR fagd &9 1/ (T
T g o RO fogd & w1 r R i) 9 ot etfures Tfa @ =< eian wman 81 98
TUTTesh {9 Ry T gers ufieherd 9§ S g8 ©:

1.11.1 30 fgga & wRr 8

ST o e (—q T g) o HROT feepeer H fopeht fog W fagga & o o qen
AR fagid @ 9@ A s ghar ®1 Frefafad < gl o afom W
() 5 fog faya o o1e1 W 2, (ii) 519 153 f5ua & fagadty o7, s1eifq feea a1e1 o
g U ToRA o1et fgyd 181 o ofded qt W 21 ferdlt srues forg P fagy &, emew
—q'% FRU P foed & E_ G 3769 +q o %R0 PR fogd &7 B, 1 g
o TR WS e g wAtSd sieh T e S 2

(i) 3787 WY Ry faigan’ & fo@w

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

q

—q =—mp [1.13(a)]
7& p f5yd 9181 (q ¥ g #N) F RV Thiw FRw 21w &
E,=——+——p [1.13(b)]

a 4neg,(r—a)

P R o fagd &5 2
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2a
Eq E_ ) q 1 1
— P @ o O E=E +E = —
P q -q M 4qme ((r-a) (r+a)? P
: r :
' 4dar
@) -4 5
ine, (2 —a?)? p (1.14)
r>>a fag
4qga .
= A (r>>a) (1.15)
(i) fagaedia ao7 uv feara foigen’ & fog
/ T STEI +q T —g F RO fepa &= o afmmon

_q 1

100 o Ine Pl [1.16(a)]

|

¢
__4q 1

" 4me, r? +a? [1.16(b)]
(b) T g

fert 1.20 (a) o1 W feor forelt foig, (b) foym E, dNE_ 1 feamd fo 1.20(b) # s T € o @ 6
3 fod e W feorm R g W R Wa&%ﬁ%mw—@aﬁﬁww&ﬁ%ﬁﬁ
o 291 faua ST p wfew & fom i BE o STIfRR SR AA € W € F forgd &9 P %

p=qx2a & aen famm fauda grar 21 or:
~q ¥ qF R F E=-(E, +E_)cosd P
2qa _
__47:go(r2+a2)3/2p (1.17)
ﬁwﬁ(r>> a) |

IR0 (1.15) T2 (1.18) ¥ = ¢ T etfren il W fgya &9 o g aen a
Yo ® W AfAfed T BN T8 3T W A ga R R e 21 se
foya ool w1 R 1 Geha fierar 21 et e foua o By eyl 9ReTp
1 AR 39 YHR BT S Hehdl e

P =g%x2aP (1.19)
e 78 Toh Wiy © FSreeht afmmn s g qen g 2a (369 g, —q o I &
o= ot gh) Hmm—q@qaﬁ@?ﬁ%lpéﬁﬁﬁ,ﬁ?ﬁﬁ%ﬁaﬂﬁﬂﬁéﬂ
arferen RET W T W B A ofdl
foya s1&1 & fobdt fig ™

2p

T aner® (r>>a (1.20)

fayadta a1 @& feadt foag «

E-__P
28 T Aner? (r>>aj (1.21)
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YA SO qT &

39 Ul 9e R oA IS foh fya & etfues gl W 1/r° o &9 | &
a1 /o ®9 | Bl ©| 5eh AT fgyd & o1 qiwr qen ke e g
r W& FeR T R o 3 wiew ¢ aen fgum ol poh ot o i o FreR e ©

eH ST IR H W Tehd &~ S fgyd ST 20 I H AR SR Eal S €,
T ST ¢ 3T 1 3R TR 39 FehR eIl Sl & fo OH%el p = g x 2a T T
ke g et B1 36 YR o fgyd #1 fag fya wed €1 fhdt fag fgya & forg
THIRTOT (1.20) A1 (1.21) rob qeft AF & foaw wer qen genef 2

1.11.2 Tgygat st sifaer dreferar

TR o[l W e q SRUTERl oF g Ueh €1 T W B 81 THIfOT 3ok
faya sl 3= B 21 CO, 72N CH, 31 38t Wbk & ¢ fae & smifaa fopw s
W 3 fgya el famfad o= oid § g F9 10sh | oFEei qen Homael o ohw
Uit el g1 o7a: foega & ot erqufeerfa § off gt oTue Tl fgya Smel g
T TH YRR o TS I YfIT 77 Fed T1 Sl BT 9, H,O, TH Yo ok U I
T Sl 2 fafay uered faga & 6t suftfa stemn srqufafa o A= qon qen
Heequl STIANT Fd L 2|

ISR 1.10 +10 uC o Y &Y Th-T ¥ 5.0 mm T R feerd 2 (a) 39 fgya
o 1 W fgya o hg O § o 1.21(a) § IWMT STTER, AT HT AR 15 cm T4
R feorq fordlt fog PR @2 (b) fgya o6 3181 ok eifactsea O 9, ot 1.21(b) H JWIT
STUR TeRA aTeft @1 ¥ 15 cm g0 R feod forelt fog @ W faga & 7 =ifs)

A O B
--------------- e
-10 +10 12
fire wC
@
b0
A O B
-10uC  +10 uC
fox1.21 (b) -
A : (a) T P T SO +10 uC F RO &7 o

* ueTenes fog A o GO i ohy 1 qRTST Hefd ohx i @) wifd #t St € e eTER
Lar
r =1 .
cm §ql
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3algul 1.10

_ 10°C y 1

T 47(8.854x10?C*N'm™?) (15-0.25)*x10™* m”
4.13x 10° N C' BP & 31w

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

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

= 3.86 x 10° N C' PA & 31fcw

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

BP & 379 21

79 ISR § I OP/OB Tl #fush (=60) B o1:, fhe fgya o @181 W

STty g8 W for forelt fog W faga & 9@ & & faw ¥ &t 93 o STarT g

&0 T o GieTehe TROTH whi ST Y Fehd €1 2a 2 ok + q 69T @ 54 fgea

o foru fgya & o1e & &% 9 r 30 W faga &= &1 g

2p
E =
41t€0r3 (r/a>> 1)

qﬁp=2aq%ﬂa3ﬂiﬁaﬂqﬁmﬂél

faya o1e1 W o &= =1 fen w3 fgya ool ofkwr & erfew (e1efd—q ¥ g &1
#AR) Bt 81 W, p=10°Cx5x 10°m =5x10°Cm

d:

2x5%x10° Cm 1

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

faya sl 1 e AB o offEw €, qen 7)€ URomd qe gRemd o skt R 2
(b) fog B W ferd + 10 pC 31wt & &Rol fog Q W fagga &+

10° C » 1
T47(8.854x102C2 N m?) " [15°%+ (0.25)*] x 107* m?>

3.99 x 10° N C!' BQ @ afqfcw
fog A R feord —10 pC 3Ew & RO Q W forpa &=

_ 10°C y 1

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

= 3.99 x 10° N C! QA & sT3fw

Ty ® 5 37 < W 9 o &t o 0Q e o Sfiw gk Th-gm w s

FW T T BA % FHIR o0 o SHRW sk WA o W9 €1 o7d: A 71 B W

feord 31 syl oF RO Q W o fagd &=

y 0.25
J15° + (0.25)

= 1.33x 10° N C ! BA & ™
(@) 1 €1 ifa fgea o 2181 ok arficiaea ferdlt fog W fgua form & o forg €t &t
T3 o SYAN GRI €H T UROTH i TUeT Y Hehd B

=9 x 3.99 x 10°N C'BA & arfeul
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YA AT qen &

E=-—L2
4merT

(r/a>>1)

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

OI'T Iln:2lbe

1.12 T&HaHE o &4 ° fgya

fo 1.22 ¥ @MT F79R TH9AH for[d &9 E ° @ fgya sl p oF Tl
fea (Turh fgya @ eoaw arcqd @8 ® % p 1 E 9 w@asl 3t €; 98 E

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

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

foya W 2 o Y 21 W e H YU €, 3d: o 9= fag woen ¥,
foroeh aRomEEy fgya W oot ol wE Fd T T R T YA R Al g B
et (9@ ) 7a fog W R T g soe afmmn yeE 9@ o aiEm

ggwaﬁam(ﬁwmaﬁﬁaﬁawiﬁ)éawﬁw T fgega
|
T STl &1 URATT = g E X 2 a sind
=2 qaFEsin6
THeT TE3 T o acl o AfWeided SEE aEL S AR B E
p x E &1 IR0 ff p E sin 2 91 39! M H1Tst o I3 o6
Afeiaer aTeT 1 AR T 37 e .,
T =pxE (1.22) O___»__quw
T 9t ol fgya i &5 E o @1 Sifd & w1 ygfa @ < P g

/e p &7 E o 91 GifEd &1 o1 € St Sl 9 e 2

e &5 THTHH 7 B qd 1 Bl 82 TR €, 39 Yl | T2
I YW B Tohdl ¢ 39 AR, A9k €9 G FhE W ed w1
&t i Tk St St e HT| TRT AE YR S €, 37 SR
T W feufq | faem w@ € fSod p &9 E & @H@ eteqe
iR 21 < € w2 wet oot df I e € g Ak E
THEEH & € @ f5d W T A 9 @ B

o1 1.23 Td: TR il B 38 ST U @1 ST Hehl ©
feh Sa p 85 E o 9Hid € a1 fgya W dad & 1 fen o T 2 =
T LAl 31 5 p &5 o E Wia@mial i € d Tgee W sed &5 &
oo & U 2 9o HE w1 AYH 9 H, 9ol E o 9 p &
feerfaama ® fasft &2 2

THY THAN A T90r feRld o WE YN WX Sl €1 Y[k Sl
T % T S RIS o B THE! I SHTIG Il S| SR BH
ST & for ohelt ST gRy StreT SIS it §1 TR e ST el
2 i ftht 58 3T ool o1 TTRIRT0] vl L2 Tomelt ==t @ Hond
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Q50
q -
q W 9a

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

ST A AQ = PAV

fora 1.24 o, g,
I Tl I IR
Y&E YR | A T
TS (AL AS, AV)
TR T W BR T
W T YEARRE W F
TFal i T faune wen
guifed Bt 2

32

UTehT BH e Hehd © Toh AT Shell ShiTel oh Zehel whi efferd Y <l €, S7eifd e
o el § &5 1 e § w2 fgue el Ufd o <t €1 Heh arfafie shEl o ROl
forgd & TenEEH el €1 39 STHEH & o SRUT fgYd W Tk 2 §el had el Sl
21 39 fefa o =% S@r ¥ <@ S Wehdl € T ST o Zohe it et fewm ® T
F 2

1.13 daq 3mayr faavor

79 T T fafaed et g, q, ..., g, ST fawE o fowe o ==t # 81 s
FUO TE ¢ T W@ ol & fou nfrde ofeen @@ @) € oA e
(heTherd) 1 STEvdehdl El Bidl| WY &, 5gd | sl o fau fafas e o
wl H o A ARG T B 3R T Gad et faawe 1 SAeweshdr it 7
3TN, fRdt STrafiTd =R oF IS W geH ST STeEEl & stafefaa o ual
A a9 foaRor 1 {9 €9 ¥ Seoi@ w1 A6 T 81 =ekh & g3 W fhdt
AT TTIT AS (S T TR W Igd Bl W ST ohi faeet Hen 1 afwfad
3 o T vaiw 2, 3fay fom 1.24) o foawa o R &ieh 59 3fode W SERIAQ
1 Qh-92h Soo@ il SAfush ST §1 T SIS B9 &Ikl 319d W gy a9
T o 1 R 39 YR i &
A
UH B9 =Iei o Y3 ok faia= fagell W o Wehd ¢ 3R 30 YR T Had
weH o (T8 g5 a9 59 &ed ©) R TEad g1 36 ®9 F afid g s
@ ¢ STETT hi FleHdl q YA WX T STERT hi STHAd fIawor &1 Iu&T
F Bl 0 eReid €9 H g a9 T S U YR o, Gereea ®9 1 9 W
TR T H B 47 3Td AS R YEHSET 6 ¥ ¢l o H WEE C/m?
Tl YR o gfteshivn Waeh e foawon qen st e faawon o off @ g
g1 forelt aR 1 W E9r e A B AR
2= AQ
Al
SN T S 1 FET AL GET TR W AR H1 Faw S9gd g1 et gen Safer stegst
1 T faumer S 398 witmfod 8 o1 AQ 36 e 3/egd o FHT 31aw &1 A
A C/m &1 TH YR U TR TEeT Sed (Tt viesl | TS 31reiet st off et
ST &)t R sft
AQ
P=av
SN T S 21 6T AQ Tt ®Y H B I SIFT AV H THW o Y S GeH
ey sl w1 favel e @i wfmfad W €1 p A C/me R
Tl Tad A faeRoT i SN ¥Ron Ak H AR gRT ST T Had Hefd
faaor &1 uRon & & guH ?1 S« 8W R g9 % T 1 Sooi@ i ¢ dl 39
* QeueEiia 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 I & Seoid H W B §| BW %9 H Tk Had
T UF od © a9 STeh! felfersd SMufersh ToAT 1 SUST Y d B

fafoea sterel o fTeRm o SR faga &= 9 3 [EHR (1.10)] & &
ofifet TRTeT 6 €1 W Had e foRor o HRo e &5 uw feRa < gehar €1 °H
fifory fordt facheom o Tad aer faawor 1 ST 5 p 71 hiE Gauers gu
fag O g qen am ifsy ey faor # fordt fag o fearfa afgere 21 e s
p U fog o T fag W =1 &1 Tk 2, 1eifd I8 r 1 Her €1 STE oo &
AV STHT o Bl TEAA sTaFal § fauiia Hifu) oo o/e@a AV H 31wl &
RHET pAV B

319 feafq Af<er R o @t Tt off =9 fog P (7o fomor & $fier s1erat am@l)
R foeR ST (9 1.24) | Fam &\ g1 A6 pAV o &R for[ &F

1 pAv,,

ane, 1 (1.26)
TET 1 ST 319 9 P ok s 1 0 &, 9o £ 37a1 379ad o P k1 faen # ki
Tfeer 31 1A fagia g 31ee foawor o ot gt forga &t fafi s -t
o wRU fagd &5 &1 9N HE W U B 2

1 pAV _

E= ane, sy 2 T (1.27)

& G p, ), ¢ Wt o WM U fag § g W qREfdd € wehd €1 Fened
o fafa & g9 AV0 o1 =1feT @ik fRR 718 an s gl &9 Sl €1 Ry
TS T I W 0 o= hl oW AL Bie W T WA § peiig o qen steAr
fagia o 39T grI foRlt oft strerer forawor o6 fore = e fafas &t stean daq, stemn
sfera: fafasd @i sferd: Haa @, fagd & 3@ fwan s Tk 21

1.14 =9 W

YA AR 1 STAROT o Wl SN o ®9 U U fRdl e & U@ T
ook ohg W HIE fog 3169 ¢ IEg 2, W o a1t el Fersd W faam Y1 o
1.25 ¥ 39T $19HR 39 el i SIS &kt fadi o fafsa & 2|

AT 3TTT AS T TeRA ATl el

4ngor T-AS (1.28)
TET B Tehel STA¥1 ¢ o R0 ea & o foTq sheata g <1 Suam fohan 21 wehieh
qfeer T ohg o & 3fee w1 3R YAl W@l o ey {1 376, Stk el o IS o
forelt ot fag W erfrcia S® fag W yaiaX @1 o e g €, &9 S7aFd AS qel
I S T & feen o e ®1 gEifer,

_ . q
A¢_47£gor2

<Ifer Tehieh Tfe r w1 qfmn 1 2l
el § TR arell el Foieeh el &F-3Tadell | A aTcl Fotedl &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

¢:w9#):As 47‘:6‘0 r? AS
AR kz <feh el 1 Yo &7 STeFd STE ¥ WAH g0 rW €, o

q q

o . L - Y AS =
T 1.26 fafdet & g5 9 15 @ / 4me, 7 wias S 4me, 5
foga & & Tt &1 IRk .
T 37a, Sk el 1 el I & S = Anr’ ¥, I
q 2 _ g
= X4nr° =—
P e . (1.30)

34

TRl (1.30) Feeragfaent & = uRom, S8 789 779 #ed €, 1 T
T gRid 2| g9 fo 1 SUuf & 789 799 H1 39 TN Scod F -

fordt @5 903 S @ oA arell dgd wId

=q/¢, (1.31)

76l q Y3 S g} URag el &9 &l

70 1w 9 98 sudtad B @ o afg fret o g8 g &iE ey uieg e
fohall T B 1 SW U8 W SR Sl el Fored I el 21 36 e ol 1.26 i e
safearfa § gooe 3@ 9hd |

T5T e[ &7 ThETE T 91 B9 U UH 9% AR IS o fgud ¥ faER wY
® & FTad e 1 2181 ThEHH &5 E o GHIR 21 Tk I8 W ToRA aell el Felad
0 B 9=0, + ¢, + 0,7 ¢, 7 ¢, Tl &F T 1 qeM 2 (FARR SFIuE W=
%) W TTSRA I1e Fore 1 T Hd € 99 ¢, 9% TS o afshd fafeed wm
T ATt Tt b1 e siar @1 < I3 3 o goish foig W eifcia E & oo
, 3T: TeTo hT TR o STIHR ¢, = O | 9o e g5 2 W afgqel s
E & 39 8 91 Y8 | W afeqwEl tfvels E 1 faen o fauda 21 em:

¢,=-ES,, ¢,=+ES,
S,=S,=5

el S TR STIEY FIE 1 &kl Bl T YR ol Foiad I €, ol o ey
oo @ Hoferd o 39 YRR S 379 q1d 5 ek % I3 o $iSX He dEd weied I
2l 79 39 o R ged € % 9% g & ofafde Fdt e g 2

MY 7 THiehor (1.31) 1 3TAfU Hee 39 FR0 ¥ o € fF 78 =+ &9
Y g 7, 9N Aol I W FHON 97 W H SR fa=m fFan on, ony 7= g
2, o Wl Yl § gH WA R S HeRdl €1 39 W o 9R #, 3Ry 8w
TE@yul qeal W e 3-
() =T FEE T W% U, W ST SAHfd qo 3TMY g off €, % fau w B
(i) T fem T (1.31) o S0 us & U g H IS gN uRag |t streren

1 A gfmfera 21 3 amay g & i wel off srafeed & "ed )
(iif) 37 IRferfaal i T8 g3 1 == oo < @ foh o 3w g3 o ofiaw qen

T I8 % el B ¢, faga &5 [ Tored iRt (1.31) & a9 9 o

gfteTi=r B 8] So wfiax qen ae feord @l SeRl % Rl 1 qefy, ey
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YA SO qT &

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

(iv) TeE o o SFEN ok Ty =FA fohT STH oiel 58 o1 MSEE I wEd 2
g fopel ot TSHE I 1 WA ek MSH W o] X Wehd €1 qenfy,
qayE ew TeHE s ot fEE off fafae s @ == e =ifew) gmet
FRo1 g ? T fafesr emaw o Ferma o wror faga & i fohdt off e w1
arafeerfa W el gRenfia et fomen T 21 (S9 € o et e o fene
S ¥, forga & weft waiceti o amex foshiaa g St ) W e gt Haa
e foeRor 9 TR Fehdl 1

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

(vi) 31 o, T4 o e e ¥ sfafifed g8 W Form ol fiRar w smaiia
21 MY o 1 IS SeotsH ok o a9 e Sl Hohd S|

S 1.11 fo7 1.27 # foe@ &9 s@ B, = ax'/2, E, = E, = 0 ¥, foed
o =800 N/C m"/? %I (a) SH & TToRA ol Feisd, Al (b) S o *ia¥ aT&w
qferfad HIST a= 0.1 m AT

Y

A

i~
v
M

a

fea1.27
k39l
(a) <ifeh fed &= 1 Shdcl x 31999 & 7, x 9N o Aead worhi o T, E 921 AS
o e o I + /2 T : FAH ¢ = E.AS S ok ohelel 31 DR Hetehl
! Brght I Gt Herhl o TIT gUh-goreh &9 W I €1 376, a1 Fefsh T
for &= 1w
E, = ax'? = ad'/?
(HfF I ®eH W x = a)
I Ferw W fagd & w1 afem
E.=ax"?=a2q'?
(dfF 3T FeF W x = 2a)

T AR 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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36

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 1 o IR el TR g ! AA HLH o6 (AT T 99 1 3TN T Fovd
g1 g9 W € T ¢ = q/e, 3190 q = ge, THAT
q=1.05%8.854x10"%C=927x10"C

IETETOT 1.12 1S T &5 e ieish x o e, eiensh x fen & wehge @ den St
TN o WY W RO x o fu, FHonee X fTen § whewE €1 g7 e mn
FRFE=2001 N/C¥df% x>0 dNE =-200 i N/C, Sfafsh x < 02120 cm
e 5 cm B & Tl caedta fafee 1 g He1 fog W a0 39 318 x & 36 TN
T & FoF 391 Tk Heth o 1.28 § 9T 318N x = +10 cm T SO Heldh
x=-10 cm W B (a) TI% I Helh U ToRA ol ¢ Sfedel v fehaar 82
(b) Tafeiet o Tred & oA orell Fered feha 27 (¢) Tafeiet 9 o dren 32 afedet
o fea 272 (d) fafeiet & i =2 smwr feramn 272
&
(a) T o &9 78 3@d 2 foF ad werh W E 921 AS HWi €| safey afedet

TR ©

¢,= E-AS = — 200 i-AS

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

= +200 X ©t (0.05)> = + 1.57 Nm?> C!

T Teish W E T AS TA €, ey

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

E-AS = 0 38feie fafeiet & avd & s s I 21
(c) fafdet 9@ st e aferel wed

¢=(1.57+1.57+0)=3.14 Nm>C"

y
AS
5 cm
>E
E<«— /\ —E
: 0 —» X
AS K] AS i
x=-10 cm 20 cm x =10 cm
fom1.28

(d) fafdex & HdR 4 STa &1 OF T 9 §) 1 a1 S Tl § e
Y WS B §
q=€l)¢
= 3.14 x 8.854 x 107'? C
= 2.78x 10! C
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1.15 =¥ E| oF 3FyErT

YA AT qen &

St o gm W w9 g @ T fRd wmue e faaor o R for@ e
TRl (1.27) §R1 =5 Teman Sl 81 o TafiTe wentonl sl BT, 4R o, 59

Tt | gfmfed oo (1¥er 9HeH) @i
yferan feepeem o @t fageti w for@ & wra &
o fou smifea 78 &1 s Fehdt| qenfa, = wutd
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 HH S Fehdl 2

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

ot ed Ao o THTEH aw EY A AH
Y gael IR R foar #IfSw) T €9 § 98 a1 &
TAfAA 2181 1 AE <A g9 O WPt fewn # gaic”
(=1 e de 30 O & =1 3R U 3 2l
39 YR U fag P, P, P” Al ar o Hed o
YUl &9 W o 2| THY T8 IueEd e © R 5
fogetl W forega &= &1 g ¥9E g 1 =1fed) gl
fog W forpa & =t fxen siftw (o) = =feg
(A A > 0, @ afeqEt qen afg A< 0, @ AagEr) |
e 99 1.29 ¥ T 2|

<MY S8R I” % @® st P, a1 P, o
A R =R ) 39 e o A F99dl R S
fora &5 ! Hepford o W wr Rt foega &=
IR B T [y o SAfcied STeEd Th-gI
w1 fed #= 39 E]1 97 3@ UER ok wel gt o
fau g 21 o fret ff fag P @ e foga o
3T 21 #d §, JfF 9R oFd T, dR HI oeE ok
sfewr foeqa & fog P &t fearfa @ fsfk ==t svxam
e |, IR i Afeised Hed aret 7 | faga &=
M R 3T 7 91 391 IRA heet 55 g r
W fAe T R

forega &= uftefea 0 & foae fa 1.29(b) &
MU STER fhdl deMR MU g5 &1 Hedl
il =i foga &7 & W W {7 T, TR
TSEE g3 & I o o oRA o1l Sl I 2
53 oh SRR 9 T foed & E I o & fog W
Afeieed & ae shael r W 9 €H o R0 SR
i frad 21 afied 9 % g 8we 2nrl R,
el | fafeist &1 oo 2|

TN
AN
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 SRR 9FT | oA aTell ST

EXx 2nrl
IS T A loh SUE A6 Wit €1 99 e e ¥ uw g @
Ex2nrl=Al/€,

A
s E = 2neg,r

gfewr &1 # fopedt ot fog W faga & E 390 YR o5 fohan S ©

A
2me,r
Tl A qR o fendlt g o eif¥ciaed oA ol dal § 559 This |iee 81 v A
e Bl © o E diedel gl € 3 S+ A oA Bidl ®, 98 il gl 8
oM T, Sia 70 9fee A & THis afeer @ i ke o w9 o, stufa
A=A a % &9 ¥ faed € df ke At Siemivda @e it 71 98 e
B Tehdl I FomeAs off AR A > 07 df AT 9Ntk Afeer a & quH 2
AMATA<OT o AFT fen a =1 fawn & faudia et 519 &1 Ho 94 a Gifa
@ FEd © o B9 Ui |A| T SUHT HW § 901 T A H Heged (i) Fed
g1 T ¥R |A| 2 0 T 2l
g ot = i foh SWe ==t o F@fy 73 (A1) N aRas STawl &l & shaa
aftafea far o1 o, Wy foaeQ &9 E 99 X W STE & %R0 g1 9 & 98
FHEqAl L A o dR 1 A 31d © 39 hod & fo g6 fagd & E &l e eR
MRH T3 oF Afcised T8l o Hehd| MY, & AR o deMhR 9N o =9R’l 3T
el 31 99 (end effects) i SUST 1 W1 Fehell €, T & o fou weftenton
(1.32) "f=Tehed: et &l

1.15.2 ThTHN AR 3Td AHAe aTel oF XUl Taed &

A AT forElt ea gHdet =1t (fo1 1.30) &1 THauH i 769 s o 2

B x-3181 1 XU MU a1 & Afciaed Ad € qafafa o oguR faga &y aen 2

frdemarl W R &1 W T2 sHRT TR g WM x- e oF TR B =Mfeu)

TH TR g ! o | ST STER A STIIRUER

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

dTR g8 ¥ ff 9 % @ whar €)1 Sw e 9

Y iR BT €, hael & etk 1 91 2 & e § AreH

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

T3 1 o ARTcaad Tehich Tfeet —x feen & 2 wafer g3

2 % STfietead Tehi fser +x faem o |1 ora:, S geaf @

TS 9 S EAS TR € SR Haifed 8 W

\ . . THITAT MSHIT I8 | oA ol 2 Feied 2 EA®| I8 g1

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

38 - Bar &

E =

n (1.32)
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YA SO qT &

2 EA=0A/g,
Yl E = o/2¢,

gfesr &9 |

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

€ o eFcA® € 9l E da 9 sl qeon A o omeAs @ A E 97 9 sfaqet
Bl 81 M Y Mew oM o Sy ¥ e Uk Stfafied qe 98 Wi gl € b
E, x W &t fasi 7= 21

TRt afifa <t Taeia =et o fag S (1.33), fa 9 <X gode =t
o HeAed! esl o dfTehed: 9 Rl

1.15.3 ThTHM MMARTE Uael Mol @ie o ol faea &

qH it R B0 & 9qel T @i 1 THREEH g Sy S o ©

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

2 Frera aed, faga & et r M a1 © (T @ & ohe o 39 faig

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

(i) TIeT o ATEY fela &7—@d o ael Yol roh fordl fog PR fomam g smaey.
FIfe) f5ig P W E o1 feho 3 o faw g9 ohg O aen &= r o6 WG\
g P9 oI a1l et 61 MSHE g A € K e sty famm /
o e 3 el W Terd v fog guged 21 (Tiedts geiEta @ gan
Tt iy 21) sEifaT MeUE IS & ek fag W faea e o6 wmE
URA E © 91 Yok fog W e o Y B1 39 YR Yol foig

W E q91 AS THI@R € q1 s 3faad § o el Tiad E AS (a)

et AS 1 Fohet hid W MRHA T ¥ [k el &oled E X 4 112
21 IREg EY o x 4 © R221 MSE e 9

o
Exanr®=_4nR’
80
cR* ¢
g1’ Ang,r?

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

gfcwr w9 H, E 47:2)
g g >0 @ fagd & afedel ga ¢ qen Ik q< 0 ¢ A faga &=
U i €1 et 7% Wi % %% O W ferd e ¢ g’ 3o fae
&5 B o7: et o STex feord feigell W wehaHH rafi el @i o S for
&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 MeEE g8 P U oA Al 9 T @ fSEeh g O €1 Ued Ry 39

AYAl E =

(b)

'y (1.34) forx 1.31 foet fog o faw =i
(@ r>R, (b) r< R &, M
g3
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Rl 1 & |t TeEE U8 9 TeRA ol W E X 4 1 r? @1 99y 59

RO H, MEEE g3 | i e uiag e {1 a9 med fram o eruR
Ex4nr’=0

Fed E=0 (r<R) (1.35)
31fd THUAN STERTE qael Mela @ie oF R0 3Hen Wik o asft fogei =
faga & 3= 21 I8 mecyul ufomy ey frem w1 g frekd © S e fem
T U g3 21 39 e 1w Gearq shetm e | 1/ @1 sk 61 gfe

L B

3aTg 0l 1.13

IETEYOT 1.13 T & YRFTE Fiaed | I8 HH1 74 o foh STaen Ze &1 fog s
1 T IR B € S 5591 R @ THEHM SFe % ROy o o gan 2l
wE] qoi w9 § fagd SIEH ?1 39 wfaey & fow Tifae @ - g W foE e
fopa 22

Terr 1,32 ] &1 IR gfasy

T fot 1.32 W 50 wfoey 1 s foaawor <witen T 1 <R oA SIRie (fa
T 69 Z e + HUMEY) 2, 37d: R B & THEHA Tl e famo § g
RUTHS STONT —Ze BT AM6U| 9 TH qUd o1 OIS STA¥T ¥ p I &1 STl
21 =fh TR U el Y AEY Sl AR, 3d:

47 R®
3

p=0-Ze

3Ze

SPE p=_4TCR3
ek § r 30 W feor fog P for[@ & E(r) I 3 & fag 8q ey fd &
UGN T B AT TR shi i gl o wRoT foe &5 E(r) 1 9Rumd shaet
55 T W R X €, el ¢ w1 fen w1 g oref A& A sment fon g fag
¥ P AR ¢ER ¢ Y (e faudia) €1 T w9 9 39 Yol ° MeE
TS T Tl IS B Frgent g ek 21 T8l oW @ ferfeEi r< RA9 > RWR fmR
F 2

(@) r< R: Ticha g8 g1 g ded T

¢ = E(r)x4nr?

el E(r), r R g &5 1 9Rem 1 391 %R0 I8 © Tl TeEE g & R

off foig W forga &= 1 Ken g3 ok 39 fog W eifiretsad it @ den gqen gfEm
T3 o weft fageti W wEE e R

THHT gor Hifqwl eI hel 11 % WM 8.5 H dftid THEHM seUdH @i 9

FHifST)
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YA SO qT &

T MSHIF T3 R UG A g ¥AIHs AqhE a9 aen r oo & M o
e ol e B

3

4
Ffd q = Ze + —

B W AT T p T A FiRiud i W g W el g

3

r
q=Ze—ZeF

a9 sy fEm 9 B ur e 2

Ze 1 ro.

4n£0(?_ﬁj’ r<R

Tet foea &= . sfedeh f=ffa 21

(i) r> R : 39 TR W, Ik TRAY] I €, e M I8 51 9Ras e
I 2| 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 lnr2Ibe

wutafa Wiskarstt & faua o

iferert # BART g Tt gwtata & fepml § e e @1 3 watht W) feen e de-wg
el sl gl | el sifush Sitsar o uRome 7o TgeH | Herde Bidl 81 SSe0l & fo, y-z 7
o STRY STHd Tars i A Hi THUAM AL (Y8 AT ¥ 6) W fo=R &ifvw) 98 e
iEfdd @l € 9% (a) y-z d o GHIGR et o fEen o wiaia foan St €, (b) x-2787 o ufd:
et ot o W i w21 N YRR 9w feE 39 WeRR 1 wmfAfq wfeeet & et
uftafdd Tedr 2, g YR g8 Tuied off srafiafda @ =ifew) foniy w9 9, 39 Seew §, faga &9
E smfafdad g1 =gt

y-3181 % ST TFiadd wwiAfa 97 @i @ R e f§g (0, y,, 0) W faed &9 (0, y,, 0) W
faga &= o quH 1 WfET SE YRR 2-3181 % SR i gafafa g < @ fF 9 fage
(0, 0, z,) 1 (0, 0, z,) T TR &5 WM BT =N(EUI x- & o =N SR FUH TAMHIT HT STANT FHleh
&1 78 freant fehet Wehd € T E y-z 01 o ieed 81 =1ey, 3teifd =8 x- &9 o i g =mfeu)

319 fordl UH Tfhfa &1 WM $1 Y9 SIS S A9 I8 9are fo foga & 1 9imm T
fordien 8, it x- Féenies W R T2l a1 59 YR 7@ el S Hehdl € R fordt ed oieg 1 TwReHe
<Teieh 1SY o R S e &7 1 uRan gt ¥ W 65 W THH i €1 qenfa =t o S
AR forgd & 1 fen TH-gW o fawda Bt 2

TEH! oI 37 IROTH | HIfG S Fe fEg & ST g G aised w9 ) agen
o fo stevas &)
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ARIIT

1. ﬁmgmaﬁaﬂawmﬁ,mﬁawww&waﬁmﬁw
FW B

2. U e & TRl FA o SMHR W e Frend fepren ST g ® 5 gafa
o 31 YRR ok A B B1 WA G § Hiehtor qun fadta steet §
TR AT €1 TRUTET o STHR, WH ¥ TS W hid i B¢ W Y6 Bl
2; T T G TEA R WMSH H1 DS W HMET B 2

3. ek AT W W SRt Terdl | oEd A i i B Xd € Sfeten fargadied
T T w1 agetl | Tfaeiier SEY selee B €; dgd Taeedl | e
T T AT E A B

4. Sgd el & 9 U € © : FeiHiehTol, diad e gee
AT SV o FAEHIH W A € o et g 1 el STaw () Wedl &
AN % ThH T FeH (€) % YUl OIS Fefd g = n e BT ®, Sl
n=0,+1,+2, +3, .... | WM A TR T FHAA: +e T —e AT B
&l Tt vl e U n s ercafus o€ gEm e ®, ° orew o
FASHIHTOT hT IULTT 1 ST Fehell B
e ST FT AT Y TAR Ao I8 ? foR R fe o g stew 39
1 o6 Wl ThTeh! STERT 1 ST AT (ST AN Hid TH 376 Fogl
1 oA @) Bl 2l
e AN ok GO U AN qewd e ® 6 et fagsa fem (isolated
system) T el B THF o HY SR wdl 21 6k 318 T8 ¢ foh 5l
0T GRSy ST <Rl STl & af STl kT Uk o] © gl o] § TR
B 2, T 39 WA H 7 A FIE SO IO Bl § SN A & T Bl

5. pad 7@ : A fg SRl g, T g, S IRERE R Sy a9, s
o UHA%E g,q, o STIHATIC q2 3k < 1 g0 1, o o o AN
g1 21 i w9

F, =q, ™ g, % %R0 & dell o =

I

k(qq,) -
T

T £, ST g, ¥ q, F e § U W E A k= - s

4ne,
feerish 21 SI WHeHT §, STO% 1 AHE Feiid 21 Fadis g, F1 IR 7 2
£, =8.854 x 1072 C2 N m™
Je 1 |i=tehe W4 ke =9 x 10° N m? C? &l 2l
6. Tordl i qon et soieeia & ot ded oot qe TRl o T UM
2,

ke?
Gm,m,
7. ARG fgTd « T Tagia 5 qored W eneiid € T < sraw o st e
aTel SR 1T UfaeRtl ot fohdt dreR (Steren sifer) eifafiea smast =t
Sufeerfd | guferd T el & g, g, g,... o HH T o fog foredt smem
(S q,) | 9@, q, T q, & HN 9, q, R q, % FRU a0 M- 5

=24x%x10%
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10.

11.

12.

13.

14.

YA SO qT &

TS I o e Bl ]| T e o folT I8 ool vl afvfd 31 sqmae ok
foTe spete o From 10 & =g feran S )

. fordit st fomame o o1 forddt fog W fogqa &5 E fohelt B2 orces adem

3T (test charge) g &l 39 foIg T W@ W IHeh §N 1w fohT S a1t
I 1 TG A ok qRATT gR1 Fawifer W e e 21 feRe fag e
q ¥ F foe@ & 1 HE A | q|/4ne, r? T E; AR g A @
a8 & oria (Bfa) sfedet e @ den 4k g momeTs ® @ e
(i) siesielt 21 &1 it et 7 i e 4 o s fagi
G Al 2

. Torga &1 Y tEn o 2 fores Tt oft fag W witen e e, oo o 5@ fag

o & 1 fen @ 21 & Wansti i |niferss Heperdn fafe faget w
faea & 1 Tmiferss doan 1 2 Fd 21 voa faga e o Wt ae-ue
T g9t & | F Th-gWR U HI! eI &1 ThHEH (e frea) faga &
H &l W@ Th-g ¥ THEHE T R G Wl @i gk )
&7 T@stl 1 F Heaqul faevad 39 IR ©— (a) SRR fEereem o &
@ Had oo eidl & S el TEt 2| (b) < & T Th-SE i HY el
HTE bl () Feerdea &5 W oy ¥ IR Bt FUMEyl T T @
STt € A Tod e (S qU) T S Hehd |
e feaa Wi § THF faTdE & e g 9o —g, 5 o guE 2a
1, 1 g i1 81 T9oh fgyd el afkwr p w1 IRAW 2ga 4 € 9 T8
foya s1i—q 9 q =1 f&en § 2 2
foreht S Toya <1 Tuer el faeda Toaer (srerfa soeh 3181 o e qel
T h% Y A dTel THAR) TR 39 % 9 r gl W foRE &9
__—Pp 1
_47C80 (a®+r

2)3/2

P
dnerd (r>>aa?fF|'Q)

fgya 181 W kg W r 30 W fgya foe@ &=

n

_ 2pr
4neg,(r? —a?)?

2p (r>> a9 fao)

4Ame,r®

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

T=p XE
R forelt A2 9@ *1 eT¥E T w
foR[a & E &1 fhdll oY &ha-30ad AS | oA arell %ad Ag = E. AS
e s%a-3@dd AS = AS n
Tel AS &Fhel-3Tagd 1 IRET0 91 f &AFe- 37999 o oadd 559 Tehish
Tfeer € F8 1! B2 &5 o foIu o™ a1 o Gehdl 21 foret 9 s ok

n
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% et

15.

STl 3T9ad o foTt, n 1 IRUE & STER dfedat stfiete st fEem |7 s
Hehdl 2

TRE 7o  fohdll 9% I8 S ¥ B o At ot fom[a &1 o1 wored 39 U
S BRI g et ST BT 1/ ¢, 1 & 21 T T forgga &t o e & forw
®Y § q9 YA g Safeh ay foaor § e gHtata gl

() THGHH W HEY T L FT GIA FAd AGTE HT GEr av

2WE,T
Tel r fog 1 9K 9 ofoed 50 € 91 f 9 6 ¥ oA 9 aR %
Afreiaed ael § 5 Twie qiey 2|
(i) THGIF GBI SETT T o HI TAA T GHAA AR
o
2¢&,
el A THAA o Afcaead qed o I SR et e afew 2
(iil) THTEM TBTT EY T o & gad Meid @iet (A1 )
E=—1 _¢ (2R
4reyr
E=0 (r<R)
&1 riiciia G & g ¥ fog 1 58 don R @it 1t 551 €1 G 1 el e
q?1 &l q = 4nR%0 ®I
el o STet fendlt fog TR ¥ @iet o Rl T & 39 YR el @ Sy
foh TUEd A9 Wiet o % W & hfxd ¢ A€ gRom R THEHE ST
AIT T o 3 el o forT off T Bian =1 et o 1R wet fegett W ferga
&5 I g 2l

E= n

e ehd-Taad AS (L] m> AS=AS f

forra &= E [MLT A" Vm!

g T ¢ IML’TP®A'] Vm  A¢ = E.AS

fgya amepl p [LTA] Cm m g‘%};ﬁm
qfw

SICN R CE

iicED A L' TA] Cm'  STERVASTE

CLsiR] c [L2TA] Cm? STaRy&AHd

ST p [L2TA] Cm?® SRy
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YA SO qT &

Ta=mona faua

Th! g Y= & Gehel € for T & Wi 9 W oEw €, 99t w
I FY WH HY GEC g F| 9 - Y Y A & I SW? A9 7w
et for t% fR GER 1 gl 9 Ff T 59 w6 99 FwEd 2 iR 7
I WISHI 1 Tk G St T §1 TR 53 1 e uiE s g7 oot geet
eIl €, 9gd B ~ 10" m ?1 Fud &9 ¥ F@ AHew % e 21 W
& Faed Al & a9 & STER Soidel &l Wiedl & I WAl
Afeh & iR S F1 oAl off TEY T T T WA F AR A I
2 SR 39 Yl H sAfE B

. ol o q1 ey o HHH Shd 9t FEH 1 oo S €1 Wy
TR 9 T had Th & o5 (F39 THH) B 2, Sk perm 9
o T fom (3Rl den wfaeket) e Tk €, food for oat &1 feaa &
bl 21 & FROT € 5 ored gt 99 @9 W f e 9o g § T
Hael 9 AU ST el € Wehdl B

. 9f% STE % WEE i ™ o W gR1 IR A € o erd &
¥ Uil feerish kT =99 1 faw 21 =g SI AT § foe@ o &
e TR (A) i 3H & gasg g9 (TR fem) g aRefeg fean
STl B Q1 A9 o Ak (Sheli) i shee (1C = 1A s) gRI IR feman
ST B1 39 YR H e kT WM e T §; 98 @9 9 x 10° N m? C2 Rl
. Teri® k1 sT@fus ag1 7, st fogga ywa &t 3fte 9 a1een o A
(1C) 1 9T MHR (AF) 39 RO W T Hifer (S T fag 3 o Seot@ fovan
T 1 ©) ST o WIS % Gkt ael (Togearel q)i W ol aedl) o e
¥ gRenfa feran T @ S fR A9 B9 9 Sgd ol Hi ged § §gd goa
Bid 81 T Bl © foh, 1 UATER gehia gHel o foig i Wi €,
1C=1As 9gd g9l & foQ Th s sigr o 21

. S 1 ATl U g e ued € 21 98 39 9 § afua @ f
A AT ¥ w2 K9 G T e, emw ww sifkw A 2

. A kel YU ok Sfdid & ifkwr (Stern steveTREdia) T ®; aw
arriferes fa & off Fise Wl o oL 3R B1 e e Yok Sifey & fog wed
T el 21 SEreoned, st Sl gl o o atfew ©, Wy 9 it
et & ke wAl o fow erer T €, e 59 gfie @ @ gorEE ot eR
T 2

. Tenlt ferper THental o ool SATSIT oh1 TR&TOT Weh UEl TUre € N foig 6 96 et
3MATT T AT Fehfq W 7R T whean weeror fot fiu o fader o o 9w
1 IR T SR Gohd FI T HIE T e e gu oft Gk
B Fehdl (et ey "oz § ifast o1 w1 wifd) | 39k fauda, afeer ufen
1 G0 ot B Tkl © (SITE ok Toaw ferelt foge fem b1 v wam
[ |

. AEA YA h FACHHI Fhia 1 g From @ fooeht 1eft qo eamen e
FT S GHT T Ik 9o I8 7 T Teld o FicHIwIn 1 hIE GI9 (TEY)
o =¥ 21

. AR fHEId i gETe T8 A w1feq 1o $H wieen o An o
o O & 7T e T fagia < e Sar 2 fRE oiee | SR Sy
o HRUT o TRl o= AT ki SfEfd oF HRUT gufaa el erar den et
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e et f-fie, =q:-fie onf a1 7 2 Wit sheret a+ft S &1 € o
9 eAferk e &

10. Tt fafoea smeer fo=ma o wro1 fafaea st &1 safkafd ™ for@ e

Refed = {1 e erFe sE faa & e gg foamon o frd o fag ™
R grar 81 forelt gdia emaw o & fau faga &9 g & aIR-uR
fafes= g 2

11. ferelt e famme fraw oot amet 1 €, 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 B S S % feg S se foe % SRR qer | we §
T & H wH 1/r2 9 oft sifuss dig T 9 2 €, S R Rt wehe etem
o faga &= 1 faeiuar 21 T A f5yd 39 90 %1 T WReIaH S

A

9§ TH-3W 9 30 cm 3 W W@ T Bl AERE Mel W FHAA: 2 X 107°C qeN
3 x 107 C 3789 €| Ik &= foha ol €2
0.4 uC 37w & frdl B 7ol W e o7 B TEif¥@ el & ®RU ag 5 0.2 N
I A1 &1 A% T e W 0.8 pC A B Al (a) I el ok = fhat g &2
(b) TR el W Tt et o HRU e §et e 72
St gra g FT 6 ke?/Gmm fomre 21 sifaes et =1 wmoft T
TH I 1 O A I T A 1 Sl &2
(a) “ ol oeq o1 agd A Faldied ©,” 3 WohyH © I dieud €2 (b) Tl el
2 UM R SR & W FEER Fd THY T Sgd AT o FelHIRI0l i U
Y T Fohd 272
e hi® 1 D hl WH % HS W TS € d YAl W SAEY 1 S B 56 YR
1 gREreT 1 aegeti & o= gl o off Yeror fopan S B1 T HIfSC R Fg gerr
e TRe Fom W ford YR G T 2
IR fog @ g, =2 uC, g, = -5 uC, g, =2 uC M g, =-5 uC, 10 cm ¥
o ferdlt =t ABCD o 9ol W sfafeerd €1 o o ohg R T 1 yC &9 R @ aell
ERACTEIRY)
(a) Teererga &1 Y@ U Gad o el € s1eifd g & W@ Tk el
22 Tehdl| H?
(b) T HIT o T & Wt woft off Th-g 1 gfdesad o T Hdi?
3 fig o g, = 3 uC 9 q, = - 3 uC Fafd & Th-TR T 20 em T W feo &
(a) T AT FI fiem aeft @1 AB o Heg fag O W fargd &= feraer 272
(b) AfE 1.5 x 10°C URHATT &1 hIE FRUMHE T A9 39 fog W @ S @t
T THEUN STETT foha 91 1 STIHT HOM?
forell ferm | &1 SR g, = 2.5 X 107 C 91 g, = —2.5 x 107 C wH9: 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 Wifeq 1 fgyd W wERa oot et w1 ufmmn gfsfad
FHifST|

1.11 37 9 TR 9H W g Uichielid &1 Hel 3 x 107 C o FOMaRT ¥ Aaferd = =)

(a) Tiaia (fore aref & fore wered o) soisel i H@ ehferd sits)
(b) T 39 ¥ Ueltelid § Hafd &1 T &t g 27
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YA SO qT &

12 (a) 3 st emafer dfd o el Aden B % shal o ot &1 Tl 50 cm B AR
Tl el T YR-YUE @Y 6.5 x 107 C ¥, ° AW UREAen e
W&‘;Wﬁmmé?ﬁaﬁ?aﬁaﬁ@aﬁwﬁrhﬁAamBaﬁﬁmﬁ
T )

(b) AR Y& et T TR ST A1 ] I A1 Al o o= i 5 STEf i < Se
q g el R foRa gt am?
.13 T NfST 3w 1.12 9 el Aden B 9es o Wagy § qe 36 i8S 1 F1E dEy
SRR e 98 A U8l el o H9eh, qeavEnd gER Tl oh ek H T, 3d
o <A 9 & ger T S @1 316 A 9 B ok ot 741 Uiaehuu wet e 22
.14 o 1.33 % fordlt ushomm frercm & o diF 21afim %ol & vefeg (tracks) 9T
T El A erent o T fafew T W R o w1 srew-wela emu
(q/m) SAferehan =72

+ + + L_t/@)
Lx

Y

fo71.33
.15 THEAM fagd &5 E =3 x 10° i N/C W fo=R ®ifsul
(a) 39 &5 1 10 cm 97 o =1 o 3§ Ued U FHhT T yz det o GHER &, T
Il TS 1 72
(b) T = T oA aTe Ferd fehaT © A% 9ok e T A x-318 W 60° H
I T R?
.16 AWM 1.15 o THYTH foEd &5 &1 20 cm o1 & fhd 369 § (S 39 ThR
sAfafer=fad @ for STeh o Fdens dell o Ta &) FRaa 2 v Term?
.17 T8 Fret S & 78 W fagd &3 #1 geeriqes ot T 719 98 Hohd <t ¢ f
I % TS W TORA Al HE FAd 8.0 X 10° Nm?/C #|
(a) ST o FiR 2 & fohe €2
(b) % ST & I3 ¥ +e Sfedel woie = € @ 71 31 Tg sk el fo
aier o ofial RIS E T 22 o, e =
.18 o7 1.34 ¥ 39T IR 10 cm 5[5 o fohel a7 o &% W S 5 cm S8 W HIE
+10 pC TEY W@l &1 39 1 | oA a1t SEd Foled sh1 TRATOT 1 87 (Fahd :
a1 &1 10 cm fFIR o6 forelt =9 &1 T wos A@tTl)

®
g
&)
~

/
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1.19 2.0 uC &1 &E g 1o ffel fFAR W 9.0 em fFR ame forsht =g Teea g
o ohg W fod 1 S W T 9ol . Tisd 14 22

1.20 Tt fog o7owT oF R 34 {5 1 g AML @iw ¢ 10 cm B o6 e TeEE
TS R Sgd TR 1.0 X 10°Nm?/C| (a) A€ TSHF g8 &1 FBon 1 70 w0 &
ST A 953 | Fehae Trsd TSR? (b) TS5 Seen 1 WM @ 22

1.21 10 cm 351 & =Tefd el R 3T=1a URomE 1 76 €1 Afg Mol o %% ¥ 20 cm
T W foEE &9 1.5 x 10°N/C e i@l (radially inward) € @ el @
e A fera 772

1.22 24 m &9 & fHdl THUAH SERW =@® Md w1 IESE STEY T
80.0 uC/m> el
(a) Tl TR STERT @ HifST
(b) el & g2 @ forfd ool S Wt = 72

1.23 &g 31 fEs 9 2 em T R 9 x 10* N ' faed &3 3= &l 21 ek
SIERICE TR CRCTIE

1.24 <9<, el o1 1 o ThH-SW o AN T (e €1 37eh il Tereh! W, wiel
o gSig e Sl o o fauda € den gt 9RAM 17.0 x 1022 C/m? Bl
(a) e @i o o &5 |, (b) THA I o W &5 |, 901 (¢) i o ofrel o ferga
&7 E &1 9T afiewfad sifsma)

Irfafied w9

1.25 2.55x 10° N C ' & f7aa foe@ & o yoma | 12 geiaei™ ofesd &1 &g aal 98
feoR et St © (faferha 9 s 7)1 et 1 59 1.26 g om® 71 % 1 e
1 AT HINT (g=9.81 ms? e=1.60 x 1079C)I

1.26 T3 1.35 % <9y ¢ el & @ A gt feeragd & e fefi 728t ww?
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fo71.35

1.27 e & fondht 8o o, faea &= aeft site 2-fRen & srfew @1 wg foga &9 &1
ufmrr fraa T2 7, SO THeHE w9 @ 29 o erfRw 10°N ¢! ufd Hiew
[ Y gig Bt 31 T e fousht womenss z-f&en § e fgya oot 107 Cm
& TR 7, TR oo e oot SOl STMa LAt 772
1.28 (a) fwd =mers A food fo 1.36 (a) 39T AR *IE FISVTRT (Cavity) ®,
1 Q AV f&an T B1 ¥ 9Ty o WHw A& =t o 9l I58 W Fdid
g1 =fe
(b) E o Wi B S8 W &9 g B, 1 HIZUTET (Cavity) § 39 TR &4
fean S @ o6 =eteh B =oreh A fogerieh ®©1 9 Suifey fh wrerh A% o=
TS W A S Q + q ¢ [ 1.36 ()]
(c) Toreht QT SUHTOT i THeh TR o Yol Teererge &t § wifera fean st
21 et SUr fetam)

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

ferT1.36

1.29 foet EiEe SafiE Jes o SHeh Y8 W hiE 9 s T 81 ¥ 9y ok fon
H fae &9 (0/2¢,) 0 €, STl A fireiaea fen  afEdd whiw a9fke € qon o fow
o Tiere g Smaw s 2

1.30 TSE W 1 S fohy fomn forelt wohemm ek STes S A s old dael di
o HRYT foed &5 o6 foT Yo W i [ Gana @ §re &1 Fpard (oM &1 ST i
SIS Gk 1 AH FeRifera ]|

1.31 319 T fag &1 g1 ¢ foF @ 9w =2 (ST 9 558 % Aifeht 1 i
FW §) IR arfeen g1 gehTedl foR Femeh hed €, % 94 1 Wedeh Wield qen =g
A el § fretert o1 B1 S YRR % Fereh B © ¢ ‘o7’ gereh (u g fAafde)
TS W +(2/3) e @9 e ‘e’ F6reh (d g0 Ffe=) 59 W (-1/3) e 316w B
2, T O et 9= go1 9K €| (9 3 WhR o ek o qg g €
S fq= ST YRR HT %o S §1) WS 9o =g o Heifad Farch geed

FEEIER
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1.32

1.33

1.34

(a) Tt acfees ferdwn &= fo=me w fem wifvw w0 fa=amm =1 e
y-fagm fefd (null-point, 3197 Sl E = 0) W HIE il W& & W@l
T B 98 ST foF Ther S w1 G Tevas ®9 9 el 2

(b) 39 UROTH 1 FHE 9RATT qe Foal o < et (S Th-gE | R g W
W@ ¥) % W o= & fou gemm #if)

SR x-SR v, T @ T FR g < SR W W A d m
THM Al —q STAY 1 Teh 601 Fagl il @ (Tt 1.33 | 01 | o §0M) | =il
I o LT T S il o ot ThEHH fagd & E ST @ S 21 S9iEy
fof ™ie o ifaw fFAR W w01 %1 Heaer Y gEL?/(2m v?) B

(T 11 %1 GETYETH o STIIFT4.10 7 Ffvrd Tocai &7 H &I &1 7fa & arg
g9 1 FI A B oA HITT) |

A 1.33 9 AfSid 01 1 gefae™ o &9 H hed Hifse fSFeni v, = 2.0 x 10°
m ™' % T Hafd kA T €1 3f€ 0.5 cm F g W Wl wikl o & e
E & 94 9.1 x 102 N/C 8 @ 90 W W AT FHal THATM?
(lel=1.6 x 10" C, m,=9.1 x 107 kg.)
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