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TrEae | STIYIE aicedl 1 ST v, 1 39 YR WAt fohan s € &
I THa ® SIFA 1o oM URehAY QU kA © S € TG W SIS T g
uftaftia &1 St 81 36k fou sTevash wd v = v i TS @1 9 hed &1 Hid Bl
S 1 TAESE 39 YR a1 91 2 fF 9@ o9 D, % 3R W 9gad © @t 39
T D, f1e1 fava W g @ qen o7 39 fod o ® @i 2 €1 € o fiw
FHU TY &7 H T HW & SRl fad & T g1 B 9 % U € ¥ @ W
S W O I Sl H gV R Ifg Bt € (T VES ok G 8 T
o SH G T dieedl 1) G (4.5) ¥ 98 W € §
o <Rl o well 1 oo § & AR, st St | gfs @ \
o R gig il STt §1 3T St o siel aRaR SH T '

T A B4 Wd © Sd de T o dHT S oh Sel
e e o fou eavaes St 9| e Y o | 39 TEy
R o gaeta & g faeifia eiee frfa et g freem
Y are el S &1 TR (4.5) 9, 89 W el & —

gBR
UZT (4‘9] .....
T RTFHA R yEr w S g an me S &l Benss 7 XL
P N R

3d: AT i TS Selt

2 22
lmv2 _4BR
2 2m

HrEAlZA 1 Yo 39 qed W G @ for freht
3 o Teh YRGHHUT 1 THI 3TFH i =Tct SAdT el hi
e W Rk T 1 GEdeE w1 sTEn 5o @i
Felgad N §RT AMeh TR SHRI Shich qROTHT Aeh
sifaferanatl o1 sreme & o fou foRan S @1 gEeR
S A A S T e S i e
3R =&l d foh ¢ yerelf ) Syafud e § off o s

(4.10)

o7 4.8 AEFARA *1 Faed R@| f§g P W
AR HON S1efen A 1 Eid 21 A SAEfR wl
I A THAHE G Ak &3 B S FRUD,
T D, T % SE-JARR T2 R T FW 21 TH
o A I 1 Aad: SEfe w1 el g 9

e fRu s &) 141
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21 TTF1 ST eaufaea ugief #i 3c0= w0 § o s 71 27 eafaea uged
i TEqarel | UM o FEE qen STeR o feme S 2l

ISTETUT 4.4 TEFAGH 1 fers g 10 MHz €1 Wil whi @id % o fag
G ek &5 1 W feha e =ey)l Ak €9 &1 5591 60 cm ® A o
BRI 3T W g i s Sl MeV | qRehfed it

(e=1.60 x 107? C, m = 1.67 x 10" kg, 1 MeV = 1.6 x 107" J).

T Ufer Mg Wi oF Wisaeie o ek gl =mey)

TN (4.5) A1 [4.6 (2)] FT STA FH W gH 9 Bl ©

B =2nmv/q =6.3x1.67%x10% x 10" / (1.6 x 109 =0.66 T

e &1 Afag am

v=rx2rv=0.6mx 6.3 x10" =3.78 x 10" m/s.
E=%mv?=167x%x10%"x14.3%x 10" /(2% 1.6 X 10'%) =7 MeV

33T 4.4

O o @

T - MG STTHA o &5 H Y91 s ol Sl <91 21 . HeHIE T8l o1 SREHidr o Rol
T 1953 § ShicTehTdl o W&l AIeh1g Hifehl HE™ = 37" Wigardizi T < foran o sueh e
A vier € ura & fafe= greml; SO-crr Gifteh eEYH HEH (TIFR), §aE; 3feig giem
forraforaner, sTeiiTe; a9 SIS, hicrhldl a1 STe favafarne™, aeea | Fhihite-alced TR &
%% RS TiYd &l |

I3 o SU H a1 s 9 € W @ LA gU— 5.5 MV fHAe Hefi9 11 TXAm] STIEHN ohg
(BARC), §= (1963); 2 MV fHet A= W Greifient Heer, SHq; 400 KV fHet 9eie srd
feg forvaforaner, aorEh qen dselt favataemem, afearan smitent o WeRe favafaee™ s/ 98H fhu
T 66 cm WEFARH 1 Ise favafaame, s€himg o fua fran T % @Y soiaq o) I
foafaene™, got # ot Tenfya foan M

YR AT 3T o IR B Ueh Y@ AU GREd! Soll Agdelieid s (VECC), ShicrhTdl §RT gord:
AR GHIEA] 1 STANT hdeh qRaEd] Hell wrgalie (fHd wtep fohan T, s 9] ST{Ee™ %
(BARC) 4o 4 2 MV 220 aF € W% ©Reh faenida wd fftfa feman qen < Gifiveh ereem geem
14 MV <20 Ueelea oes oqfua fman |

THoh v Iy € favafeaer SEH 3TE (UGC), o0t feeeft o ofae favafermer gfawn & &
A sffavafaemc @k %% (IUAC), 7t fioeht ® T 15 MV 320 Uoaigiq; Hifdet Hem, Ja-ver
H U 3 MV 924 Yeaia; ST, Sl § SEUM o1 WA @i e, deuer qen gfe mef
TRATY] STTHAM o, herdashd | < 1.7 MV 2082 Tftd u| TIFR 92 ITUAC 31 €t 370t gfaed,
W@L&NACWWWamﬁﬁmﬁﬁwaﬁamﬁﬁﬁww%,%w

R

T <oehl o SAafierd TAT] St T 3 off oiga W el ©Reh faepta fohu &1 Ton o= e
TNt o5, 32 § Th 2 GeV fosmig fafwtor g ffta e s @1 21

T Sett fa9mT s § fosheq o €9 H wfed Icaed aen fogea gqred o s oh foe &
weferd WIs W TR R @I R
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4.5 Tag@ 9T 3ETd oF HIUT Faehid &,
srar-dee |

5 gearehta &5 w0 o € o gt faga uett (steen wfaeiier sEet) qon Sl &
IS e S o HROT eI gU &1 el 3T v g ¥R qen $9eh
BRI 39 JahId &3 oF o= HaY o aR H 1A &l 98 HaY arl
e fom g ura B 21 e 4.9 ® weh ufifia fagg um e XY
Sertan T €, foew faga o) 1 yenfed @ W@ 21 = o sifdsten staed
dl R fo=aR FINw 91 ST 39 39 399 g1 399 r 3 W feora fonsdt
g P W gaeh 1 &5 dB &1 7 (i e 21 9 efifse fereemes wiee
r d dl o s Q10T ST 1 q IE-He I o SIER gaahid &
dB =1 IR forR[d ¥/ [, SaE 7aFd | dlIeF SAIshHgant ae 8 roh
Tt o FRAART 71 39 &7 &1 fGem* didenr o qal o ofead et ST
Tfeer Hohd Tgfa o

dchIdlxr

3 forT 4.9 sm-wee fram =1 faed
4 Idixr IEEl ﬁgﬂﬂm:mldl,r@ﬁ’{
o [4.11(a)] Teor@ fog W &= dB Scq &l Bl

T&T 1,/ A SRR Fodis 81 ST THieh 7d @] g § Sefh
ey fafa e 2

T & 1 gRAm
Uy Idlsin@
an

Tel T Afee-TUHThe o o | dLx = dl rsin® w1 ST & €1 el &
o ToTq Tefiehon [4.11(a)] Fot TR0 €1 STl et Z—; =1 g 7§ —

|dB| =

[4.11(b)]

Z—; =10"Tm/A [4.11(0)]

M 1, 1 G ek (A Fafd) w1 gawvicrr fHaas Fed 2|
Faw & & ae-aee fem oI fersgfawt % gem frm o g gurang

& a1 o AN THH ¥ o T YR 2-

() 3 AT ¥ wiE A d oW W e g 9k A 0 o
SIEHAAE! Bid &1 S €1 8l W STeArer Tl o g € (39 Hed | T
e T o i Tl S et e Pfge & 9 for oo i, foea e o
feer @ & @ 7]

* dlxr & fEen <feor g U= fEm gR ot wr @i ?1 dlden e & qoll w1 SfEw swer
HIfSTY for o veel |iew ¥ g 9iew &1 AR 70T X W 21 A A arEed @ dt ko
TR 3R Geohd Ml I T feromed € o IRomH ST T IR BEm

2021-22
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(i) Teererga & ofeer Gid, S9 Sgd ST, R S Bl € Sl gt & Th
afeer Fia S9, 1AL gR S gl 21

(i) Feereea & Gia &1 &5 o fag o T arel foremam wigw & orfew g @
e gashta & faxemus wfewr raen fagd o o=@ 1AL & qal & daad
g ]

(iv) sT-Tred e o epior W feitar € S feer S e o e B fes 4.9 W, fewn
dl (391 7o Y@ ® foredl off fog ) goshia &9 g 21 39 fRen & emfew
6=0, sin 6= 0 qA FHH [4.11(a)], IdBI =0
T feepeer i fagasiier, gad fSeopee &1 gaeheiierar qe fafd § gt &

AT H T Uueh G 2

Ho 1 -7 1 1
80;10—(47580)(4n) _(Qxlog)(lo )_(BXIOS)Z _CZ
0 Hey o fovg | 79 faga e o o e 8 | == winl ik fata
H WohTeT 1 T TR B, TR p e, TRETT F FAfEd e, 9oy, W 9§ foe off wR
HF 1 =9 FE R S 1 A @ = 21 S 1 SIAsT # y 1 v e
ofemT 4n x 107 2

ITTEUT 4.5 Fl5 g o eFo7a Al=Axi SHE TH 359 W [= 10A Faied
21 W 2, got fag W feor ® (o1 4.10), y-2781 W 0.5 m S0 W feora fereft forg
THoh HRUT Fehid & 1 91 OF €1 Ax= 1 cm

y

B

|

0.5 m
\ — » X
—— Ax +—
fera.10
g
I dl sin @
IdBI=Z—°ﬂ o [T (4.115R0)]

dl=Ax=10”m,I=10A, r=0.5m=y, y0/4n=10-7TTm

0=90°;:sin =1
|dB|=10_7XIOX_iO_2
25x10
Tq Jehia & i e +2 e & 21 5@ wRo 7w ?
dlxr=Axixyj=yAX(ixj)=yAxf{
Tgl &H AU WY [UFH! o TETEd ThE O H AR HA B
ixj=k;jxk=1i;kxi=j
& T 39 &5 1 TR oy 2

=4x10°T
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T STeer 3R Feshe

3TEl 3T9M § B9 JhR 9N oh RO Gahid &7 URehfed &l o o
ElRissicelEpEicaictpiuicaul

4.6 T I FTTH UTST o S7eT WX Saehid &

3G SN § &Y foa URremel JarehR el o RO SHeh 3181 o SRS gahia &
1 YT hUl| 39 Yoihd | fIael STg9m | afvfa sTereq foga um ste=at (1d1D)
o e <l G e ST &0 98 Ad € foh yenfea foga om eroftedt @ qen
etk g feepea™ (Frafa) & faran w21

e 4.11 9 IR U1 § Tl fagm om 1 venfed g gY
TS € B1 U9 i et fog W x y aer W feer witan e € e
e 1 A RB1 x-3781 €1 W 1 31T 21 BH st ot o foig
PR G & IR HTN ¢, WA el fag pomr % S
T x T W feord R

¥ o Fasd seEd dl R faar i, 56 o9 4.11 9

dB

dB, _

=R T 21 dl % FHROT AR 8 1 GRA aE-wee frm
[FHTT 4.11(a)] & STIER

dt

dB=&I|dlxr|

4.12
ar r® ( )

V4

1 r? = x” + R?| W &, I BT R A S, T AT fz 4,11 Foew R g SR gEEE a9
4 3fefty fag o foeen™ |fee o wfoad el SR o [, & sier w gawia & =9 fo o @ seaa
4,11 o 3157 dll y-z &en & & Safer fwenes ofkwt r 3to@@ i & 001 Gas &9 dB a9 e & daad

d1 ¥ 31efta fag P aeh x-y @ W Bl 31a: | dIx r | =r dl, 39 TR ShTE SGeh STl w1 < T
_ My Idl
dB = ar (xz + Rz) (4.13)

dB T fawn ford 4.11 7 <l 7€ 21 7€ A9 r R o T o cAad 81 THH
TF x- 3996 dB, TN x- 3181 & wded 31oa dB, 1 S x- 318 % waed STl
1 GAIRTd w3 A o FRed &1 9 € qen 6 g qRomm 9 g @1 S ok
faw, fot 4.11 9 39T SAFER s HRO1 7699 dB, 39k ara: fawlid di sega
% R AR 5 FRAGA € ST €1 39 YR Sha x-31ee g e ama ¢ x-faem
o Y 2 FANEH A o N dB, = dB cos 6l FHIRICT Hich Ww fmdn ST
T

ot 4.11 & faq
R
COSBZW (414]

RN (4.13) 31X (4.14),

_ MpIdl R
4n (x> +R’

dB

X

)3/2

2021-22

145



% iRt

G 99 TR d1 3FeE] 1 Heher, 2nR, U Bl © S uret 61 iy 81 39 YRR
to! R? i

2(x2 +R2)3/2 (4.15)
SR IRome i T favi feafd o €9 A 70 U™l o ohg W A & W

F THA &1 TH UHR T8 x = 0, a1 BY U B B,

B=Bi=

=2R‘ (4.16)
ARRR dR o RO GahT &5 @ &% Jashr a9 a4t & o ot 4.12 9
9T T | HR I & i R (U 31 1T BE 7S 499 g Bl 1 FE
o e e e 2,
FAHR TR & FRI 377 379 I1¢ &7 1 gelcit Hi 9 YhR [T I3 Sferar faga

YRT T 397 HT SR Gohd FR, 79 57 &1 F el g3 ST JAH1T &7 H1 fZwm
Fardr g1

==

Tora 4.12 fdt foggaaret uwr &1 gaia &1 e &1 fawg awg § afvfa 3faor e
TS T R Seu=1 gaenta & w1 e i et 81 T % Sud ured ol STy
qen frret wred i <fEon g " ST w2

3ATEXT 4.6 T 4.13 H 1M o1{ER foreht Hid ar 5w 12 A faem o yanfea

2 @ 2, 2.0 cm B % SrfgarRR =19 § Hiel T 21 56 =Y % %y W AR
& B %l A

@ (b)

fox4.13
(a) Ee Gl & HRO et & T 272
(b) Torm &9 & arefgm gR1 B o & 721 SNTEH SRR 919 o AN | e ® SR
e w9 o 4 T TR & 99 B
(c) R 39k I H iz INadT srM AR IR 1 SH 51 o SPeigd H w8l i
o | fot 4.13 (b) ¥ <@IT 1R 3ot fom # #ig <

32150l 4.6
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| STEe 3R ek

&l

(a) ¥ el o Yeieh FaFd o foIq d1 9 r @|il 21 31: dI X r = 01 36 R
e Ge |B| HI %IE I0RHE Tl 3|

(b) @1fgmmhR =g % Feft Gel o fo, di x r 9eft Tk S & Fuick & (FIF
ael o i 1 W gU) | 3@ YRR o gl AEE uim | gt € S 2
37 refgaeRR =g o foru B 1 fRen fer e fam gR1 g g @1 gHen
TRATOT SRR T o fIT B w1 S el €1 39 YR B 1 A 1.9 X 1074 T
2 qu1 Tean S % q o Afcieed SHeh Wil ST g 2

() B 9fAmr df @&t & S (b) H ® R fEen fauda 2

IEET0T4.7 10 cm 331 & 100 HEHRT AYS T Y i Fhet T Feett W fa=m
Hifere fTE8 1 A foga o yefed =1 W@ 21 el & ohx W gakg & 1 IRAm

I 2?2
Tl i heell FEHT oAUl TE € o1d: B0 Yeish JuIR 31999 &t 5591 R= 10 cm

= 0.1 m ¥ Hhd €1 B B F@ N= 100 8, 3d: Fehia &5 1 IRam

_ MNI _ 47x107 x10” x1

B
2R 2x107"

—27rx10*T=6.28x10" T.

4.7 TR w1 ufueity Fem

AR-TE 0 1 AT HE H Tk I dehfods dul Srael U™ o B

UfreR o aftuefta fem o foreh gt g foeht i 9 81, W fa=r fean
ST €139 IS W foed oW vefed gt 71 89 g% faer & € R g
agd W 37y W@ eaFdl ¥ fietet s 81 U8 g U W e di W faER
I BH 58 7o W GoIsh1d &1 oh TIRNE ¥k B, 1 A o1 7201 39
IS LT g 9 OT K31 (2 G B, dI=B-d I]| 39 YHR & Gl
TOFHS Th T o A1 Ao forT S 21 &8 WA R faaR i © i
S-S STd H @A Uedl @ TR W@ 9@t ¢ a9 TRl AM TS
THERSA &1 STl 81 UTeR 1 e 98 wed R 98 wHehe e 9
Yafed B el o fagd o 1y, T S €, sterfa

$Bedl = oI [4.17(a)]

Tl 1753 9 oA aretl et T ¥ ©1 59 GHIshe i 53 &1 HiHRa@l C & Hardl
o3 % SR fean T 1 SR Gey o fgen gftmfaq @ S s e fem @
Bt 71 270 STT 71 k1 e v 39 feen § wifgw fog e ® e gaend §B-dl
H dran T gt 71 q TS 1 fRen 37 fRen 1 wardt @ foaw ford o/ 1 e

AT T R

gd | STIUART o T FHRIT [4.17 (a)] 1 el T Wellhd €9 T4
g =1 21 89 I8 " TR, 39 YR o YRl | UE urer (RS9 tferd uren wed

g1) 1 = TG ? S 39 YR 1 ¢ TR U o yedeh fog WA
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a1g Uit (1775 -1836) o1
T WfiRR T i s fom,
Ay Td WEEd 9 fawid
forgamifent form =kt semfien wEf
TRt o gfadr & S99 12
¥ &t g H =4 Mg § Herd
TIfae &R ot offl YRR A e
F1 S F HEW T SR G
e & gase ° a9y @ieH &
fore g 1 TH st gEen IR
FTl 1 @Sl i gRofa 1827 H,
Mathematical theory of
Electrodynamic Phenomena
Deduced Solely from
Experiments 9% q&& o
ThRH o €9 H g3l 36 IReed
w1 T Tt gawa yH, IRt
forega amiel & Hrw g ¥ AR
T Y wgd oy 3R Jerrhg 9|
T IR 98 THIE AT 1 TlAAST
1 FEa0 ot 9@ T 21 61 T HY
39§ =EifEn @ SR g @ T
ITh! T o TeeR W I8 AN T
Iehifola & — Tandem felix (3
T 9g) |

(i) B 9191 o SqEREg § den JREAW fEdie B R, st
(i) B 191 oh 3Tfcioed €, 31efe
(ili) B T B S 2l

39 A AT L aer 1 9% e (wr) ® fees fow B
TRREE 1 7 e e § uftes fogd uw 121 S
(4.17) ! 39 YR e T Gohd ©

BL=p,, [4.17(b)]

S ferdll feh@ o 3@ YRR w1 wEinfd g S fm fom 4.15
o dtd faga uREE o= dR & foe @, 99t w1 fem el
JaH & F1 Th WA oA w4 I0F T4 © 5 Sk 39t
TR & S o ey frem fargg &9 o fuifa w6 | T e
F3d 21 38 e XU T 3w 4.9 H <wiban e 21 urer 1 G
@1 1 T TH I @ A1 gaAH & g9 1 qify o weiEE
21 g1 [4.17 (b)] o 99 U o foq 3@ e 9 W ae
B. 27r ¥ B9 98 UM € fF R F 9 r @ W gk &
TR © a1 38 36 YR e (el ST Eehdll 2

BX2nr = u,l,

B=pu, I/ (271 (4.18)
W@?ﬂﬁﬁﬁﬂﬁ&ﬂﬁﬂﬁé#ﬁﬂ#@%?ﬁﬁ@%ﬁﬁﬁﬁ
@  zE 7e afafifed ® o r e o 97 o g fog W (AR

1 278 % SR W@ L) & H1 qRATT FHH B TR
vl § g & | aoHbR qafafd € S e S
A Frdenshl W s #R Herar € shadt T & W -
e B ot el ot TiEta e € wHenst & e W
B S B
() 39 99 & fmdt off fag w e & fen soer weiE™ 2l
S B1 o7 Tol 4.1 (c) W e S, e =l g9 Gehd
¥ oo gan B A W@l 5 &0 geant & @ weEd
2, 9 W ol 21 T TeeemE &% t@ied 9 e ©
feoRSga & W o7 STl ¥ AR qe1 H/U SAEw |
AT B #1 Eie fagd YNEEl =t o gehid &5 o
fou oo e gam 1 Ygifass TIEiehor i 2
T 3 A 34 A ek 91 98 © (o6 J@ry a) S
TaTE 1 T, T SRR T R 38k HRUT w1 &7 3T
TEl B| I8 el dR o Tefeeh I 3TH W faepied g
21 e & TR o & SHHE 2 qen forE W W
(3T g o) ¥ T o Fchuu 7

(1)
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(iv) 9 AR o HRU I Jahd &3 Fi fIem Hi F4ia e &1 T W FEm

21 38 frm 1 <o e Frame Fed €)1 98 3 YRR T

AR 1 379 1T 819 T 59 JohR YHIST [ STqehT 7T g7 ST faegga &R 7 fom
FT IR Gahd 3 a9 AP el & G Bt 9N FaHiT &7 Ht w7 @i

R w1 gRuee fem amE-aed fam 9 o= @81 21 <A & fem form am
q R & W Feol o hd € aol I & Ll fagd um @ wmE e
RO} <l ST Hd €1 S Heie R % e qen aE-wed frem & o= @ S
& Geter MY T qen shard Frem & e | €1 UfeR 1 frem qen ey 1 frem
T & ufEn steren aiyss W ferelt sifass afdn (Jaewta stoqen foe@ &) &1 gay
ot st fifeer Tfer 519 o1 o o Sufterd O (foRq@ o/ st oW & =
Tl T Hd 21 TG A 7 A 9 I8 ot 7 foh U v uftuefi frem fea
39 Tl foaed oRiet R An B @ S 9 & 9 aiafid T8 e fefatad
3T BH IRAS foed o @1 1Y HeE | " Sl

IITET0T 4.8 T3 4.15 W T oell Wl IR IR 1 1 (5ot 51 a ®)
fored oIt R e ol faea o) Tvefed =1 @ |, <t e R T fawa
YN 39 SR FIE R THEAH &9 ¥ foaf@d 71 &6 r< adenr> a ¥ IR &9
qftefad hif

o a.15

T () T > @ W foam Hifey) 758 qmer w2 sifend © o Syl %12 o 91
Tehgl I o ®9 W U U9 €1 3@ 99 ok g

L=2nr

I, =991 g uRerg foRa omi=1

g it feret €e o ar ok forg guifea se 2

B (271 = p,l

g o Ml
2nr

[4.19(a)]

1
B o< —
. (r>a

(b) FohUT r < o R foreR RifSTQ) goeh for Qfiser uret o o7 ¢ | w1 @ifra 2

* FHEl g AfTu-3 gere (gosh) fam ¥ TR s g AW wed 71 T 9w fem
faga o) oer % e W kg & B 1 KN 3@ € den guu Y ford ¢remE =
TR & fau B &1 fxen ?1 w7 Fromi o ofE qen sifei & fa= afme 7
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3qT&0T 4.8

39 99T ok foT g9 &1 B r o W,

L=2nr
79 el Ufas R W 11 I [ el @ TRg % 36 6§ %E ¢ T fawd e
1 foeror whaw €, IReg faga U & &9 & 7|

I, =1(”2] _Ir
na? a>

2

R o 99 &1 ST i W B(27tr)=,uoIaL2

I
B=( Ho )r [4.19(b)]

2na’®
Bor (r<a

»
>

< | <
& i 3
2 i \//A
: or
a
foT4.16

57 (4.16) & B & URAM0T q 9K o % 9 g r o o= 0 90040 T 2| AR
&5 1 TR STI-379+ TRIeRR WISl (1 37e 2) o TeREd € 99 I g6 Sum
¥ Teet 9 foru o1 ek <feron w5 frem @ Fruffa 1 T 21 3w SSew | enevash
Tfafa foomm ¢ ufaT s R R &1 fm e @ @ e 1w 2

Tel M 37 Irg o1d I8 € foh s UfreR o aRaefim fam 6 gt oft am
W AN oAl ST Hehdl @ WY e B YR § ekl &5 k1 oAl Hed & SIEH
T I 3EXT o TN, TR 4.6 | 90 fohT TU TR a1 o FehioT §, 39 Wi
= B = I/ 2R [FHH (4.16)] 1, Sifh 991 o S5 R gahE & o o 8, o
T o g ey & fepen S wehan aenfy U sgd o aiikufaE € e see wafhta e
2 e 39 e 1 gfaurgde o] R ST HeRdl B1 ST S9N | W gHehl SUANT |
I ITART B A1el 3Td START Gashia FHeami— gRAcTeT T8 2Rise g1 30— ahid
&3 ! URepfad W § 3
4.8 UfEfeeRt q9r SRIES
ufifersr don IRfge UE < SUSKO € W gaAHd &F 3 i 21 fhig o
STIYIH GaHTT &5 ST H oh {0 39 IA 1 HIH T IHAR feha S 2

ufIfereRT qen IRigs Al H & e S gl i uE feafq e 6t faord 7 e
Ufter - sart 9 @ faean S genar 2
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T e SR ek

4.8.1 YRRt

e TEl U el URATTereRT ok fora o ==t shin) oe qiATersh 9 e qread 7 @
fop fTTeTent 1 g SHeh! B o1 qor o ifies 1 IRATiernT & T ol ar
Tftict o SR W foraer erar @ fraw yeies % 31a e oF Y o 1T IdT T
B 1 39 YhR Y shi ek IR WIST HAT ST Hehell B | Torel afiiferent o @it o
& HRU SO Pl GAR & Gk B o Tehid &l 1 qfkw I B
ufTfere W @i & fory gmferd ari w1 SuEnT fehan Sar @ difer Y Uk g W

(a) (b)

o 4.17 (a) wfciferrt & et wm 58 woeear &) gfe | smeR o= <erfen T 2, & %R g &
eherel del AR I S A B | A W ofEy, R e ure-ure feer i o s Heshid &5 Th

TR HI FRIGa F= 39 21 (b) T wfifra ofefern =1 g e

o1 4.17 o ot fkfirg afAiferent =61 gaanta & gwifan @ @1 o 4.17 (a)
T B 3 URATThT o U @S i faiiid ien fe@m 21 fo4.17 (b) § gmer
I ¥ T T © TR < qE-ur oF $i o sie gaehid &5 T 8 Sl | fee4.17
(b) & B9 7€ <@d & foh 3191 o Hed fag P W gehid &5 THEHM, Fal 9l
UfRTfereRT o 187 o SIS 1 SRl 9T o W fag Q W gaehta & geel € SR |y
& T URATfeTehT o 3781 o STfRY © U1 THeRT o e SAfeised hig Uk
T B S-S ufEfereR # o § gfg B € 9% del SorehR g oh el S
fe@r 3 @t ¥1 9 4.18 ® 97 steiiopd foson fefua fohan man 21 wfiferent o
TR G & I B ORIl &1 GRATerRT o i &R g W et & o1t ok

YT B 2
- IO;OI'I'I'Ii'l'l'l'l'l'l'l'I'I'IEOI'I'IOIOI'I\\
.3 i
> ar e I b

Z P ] (
\ J

N T X O T X IO X I I X I X X IR X TR XIX]

TorT 4.18 srafys o6t uftfesst &1 gaw &1 gawig &7 & i v & fo
TH TH AFAHR UFR-T a, b, ¢, d R =R & Tl
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(b)

o7 4.19 (a) 2Rize ¥ fagm «w@1

fordll TR UfEeR-T1et abed W foeR wfw) St ff 7w aeh f&an s g
2 cd & IR &7 T ] Y Gel be d9lad & TR a1 & 61 52k A
21 39 TR I A W Gk &9 § RIE AN TE | TH ARSI ab o TR
ah1a &5 B, 39 YR, UfeR-urer 1 Efieh @eE L= h |

M ST 9fq ki e B 1 GEA n ®, d6 WU 1 ol H@ nh el 39
TR IREs fogd 9 =1 (n h), 711 9fiferrt ¥ venfeq faga om 81 tfewr
o qRefd oM o SEr S 4.17 (b) 9]

BL= u,, Bh=u/l(nh

B=u,nlI (4.20)

&= o1 fewm <feror g% Fram @ W et @1 aRiferht 1 gmeE: SR ThEHH
TR &5 U i o Ty foman Sl €1 ol e1eam o B 9% 3w foh ufiferent
T i T elie e Tt Toemel gaeshig & S HeT H9d 2l

4.8.2 TRITS

TE T JAIHR W Fel Bl © 99 W R 9 o srafie W
- R AU W €1 58 Uk Ui giAterht o w9 o of @
S Hehel B 9 &% w0 o folg gamer Aig T w21 s fe
4.19 (a) ® ¥ T Bl TEE ] feR[ ¥ yeifed € W R B9 e
@7 o 2Rige o HiR Got feszem # (fSg P) den 2Rifse o ameX
(S5 Q) W ot &= g B forlt et SRise fogen th Terhy
faue B 2, o forg 2Rise o e gushig & B fad e 2l

9 4.19 (b) W 2RIEE 1 ST H1E A T 8| TAhR-Tml
o fotu faqor gwa fom o STHER 2Rise o i@ Jasia & =1 g
farorerd €1 wfed tad i\ W 1, 2, 3 sifrd €, 36eh i W=
&1 gafafa o STER gt & 3 9l o Y oF TeiEE i
AET T Y&k UI9T ok foTw sqeht 9Rmmor o g =nfew| rer 2 e
3 & Ml gN =R T RN &5 2RSS i *hied §; 39 bR o
RTETE! qR b1 Weleh Tl U191 2 h1 Weh q2 U131 3 i & &K shieal &1

H <ffST o 1 oF e g9 & &1 uREm B, §1 e
TR o aRuedig fem | [FHe4.17 (@)] L=2nr,
Nt =Te a1 “hig T o qehg el i, 37d: [, = 01 39 YR

B, (27nr)=u,0), B, =0

9 YHR RS o Wi Gol & | fohdt ot fag P W gasia &=
I e R

37d BH T IG5 S6t wehR Q W o Faeht &5 g 21 °H
ST areT 3 56 STfew gash &9 B, ¥1 U AR {6 TR & frem
% SIER L =2 1 r,, TG ST 1< ¥ B0 I8 3@ ¢ fo H=

Yalfed Bid BT (b) SRiES i TIIR HIE % q G R ool foR@ o & o a9t o iR Wt R

1 9| UfERR-ufmefia a9 g eRrise

R ¥ Sieh-3ieh FRIAd 8 St 81 37: [ = 0, T B, = 0 | W wiferg

% % 04 forl Ao € r I g 5 o o 89 B §1 9 0 S W gk &4 % AR
& W fo S §1 L 2, 3 faaR w1 T 9R R 79 UfteR & frEm T STg [EHie

BT Sifend Wied T S GTE (417 (a)] % w9 F FW $1 59 T S R L=2nr
TR € uReg faga oW [ 1 99 (SRS Feelt o N & fa)
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B (2nr) = u,NI
_ HoNI

B= o (4.21)

g9 319 2INise dul URAIferehl o faw e 39 |1 9RemHl i ga s gw
THIFHT (4.21) o 5 i URATART o faw gHentor (4.20) ¥ fSu U =5 9
o 3 o folq T (4.21) &1 AN 0 9 H 2 w41 HH Al RS
1 3fEd B re 99 3EH Uid Ui @as Bl i G n ®, 99

N=2nrn = 2rise &1 (3ilgd) TR

X Gfd Thieh a8 B hi qE&

T, 3 TR

B=punl, (4.22)
s1rfd, gt aRomw g9 aRATfereRt o faw ara gam e

eyl 2Rige ¥ Feferl quid: JahR Bt &1 ardd H 2Riee o T AR
Fecll T € qO1 ST e Had & Tk &fivr Jehig &5 U S 2l

| < e

T TN 4.3 W 78 3@ € (39 314 o IR § siad 1af¥ra ol shi Gfferer 7fa 3d) for smafym
T 1 He WGATHR Bl S| IS Gaehid &5 STHAM €, T Th ool hell o fr@ent sifres aied= el
Bl © 9 i w1 5o Jol gaanta & | YoeT i W OFA 9o got & § qo9 i WSS g
T gfferet | faeR w3 & S T R ¥ F9 9 R € dn feifaa = @ ufes € (9 oo
o1 w1 <@ e eae o 1 e g9ien ®) | uReiferentell o wem & | T e el e o Sro
ot Tfa B B W IRy w41 W9 & %1 g, B A gfg et qen B o R e @nlt s
URATART 2 & FROT Ga &5 § ghg anit| TRATCRTE <407 S1eel Wede 1 A HE S [S9
& 01 Rt 2 H W T @ o W 9o F ol fKen <6 suen difas sesk smfew fa o foeg
211 Foraeh wRo1 FHor gEd ufiferet 2 o O TEEd & A S & S 1 59 Wb ki SFeeen T
IR 1 St 3Tl eIk T kT Al B KA HU A F I RE HIHHST B A wet T2 Ham)
T R Siqel o YA H S ol T’ bl GRAfd % 9gd STEnt 21 319 S a1 ok
HROT ‘A’ TR off a5 e eTaEen 1 T Y M| U 1 SYANT HASH 2RES B ki
H 2RiEe 1 TgE g1 f9H F1 e 1 S 1 ShTie Yo vfad Rudedl § oA aflied & fag
I SYROT B| FET Teh AT Wea AR q-AHeha g Ut (ITER) Fafm o=
e 3 o fore i o Tt 81 @1 @ TSkt 9Rd T "edntt U2 81 ITER § ¥&a Ue uREs geef
foega SR o falw <@ http://www.iter.org.
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SETEAUT 4.9 FIE UfEATTerRT ekl S 0.5 m TN 5541 1 cm €, ¥ 500 W T
708 5 A foe o vefed e Wi 81 aiiferent o iR geenta & 1 aREmr = 22

500

B=punl

33TEY0T 4.9

S 1= 0.5 m a1 5 r= 0.01 m| 39 T&R, [/a = 50 30T [>> a
3F: TH o7l TICATTshT BT G [HHIEHOT (4.20)] 1 STAN R Gehd €

=41 x 107 x 10°x 5
=6.28 %X 10°T

4.9 T TR faggm ammeh & el a—uiwr

&0 9% Ura ook ® o fordt faga uReme) srae o SR gaatd 8 S Bl @
A aE-EeEe | T e e ©1 WY € wee gg ot Wi € o faga e
eish W STl eshid & ol STRITUd Ll &1 98 RS ot G 1 ST HLdl 2

o 4.20 T @9 WY, IR e fSH
IR R § T i, Fefed & W 7 SR
N TH-TR Y d W R W T IEF a’ F
FRU TAF b’ R 3T kg & B, 2

Ba — #OIa
2nd

3A: TE AN HA qehdTd € o ThH-gm o g feera S forp
YNETE! deteh Ueh TR W (Fashid) 961 ST &l T 1820-
25 &1 afy ¥ TR o 39 ahid da &1 Yohid, SHh! foga
¥R o RHTT, =Teieh i STERfd @l 3THY W ket o @ &=
Tetehl ok a9 i §U W 7Rar &1 stem foram 39 stam ¥ &n
T IR foegd YNt STkl o W IS0 W g == hi S
FHeTfad TR o o9 e wE o Ui S9R Yehe i | gHN
e |

1 4.20 ® < T THIR =Tk a 741 b 9T T4 € foeh s
TR d 8 T o (THiaR) e [ e [, ferega el wenfed e
W | AT ‘e’ = b’ ok SR TS fog W A gaa
&5 B_ TFT el 81 qa (4101 g% 79 o STIHR 39 G d &5 &1
feam areligl (1ol =Ttk afdsid: W@ e §) 21 UfHrer o uRuef
fem Ao [WHRT [4.19 (a)] o TR 36 Jahid &F &
g

=Tk b’ o farea | I, Wefed e T @ B, o 0T TR : Tk o B STIAM
FXA 21 39 oA i &9 = ‘a’ HI AR A 1 (3T 3qHT Y WH H Ghd T )
TH 39 9 &I F, B AHifhd & €, S ‘a’ & FHRO b’ F @S LW &
T THIHI (4.4) ¥ T I H1 ARAT
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T STeer 3R Feshe

:tUOIaIbL
2nd

aEE W b’ o T ‘2’ T e I qehierd Sl §9d ¢l TN YRR g S
foam foran o 36t gk o fa=mdi o g1 89 ‘b’ | yaifed fagd um o %R0 2’ o
Ge LR 9@ F,, & 9 a9 b’ &1 iR ffe 3 w2 wehd €1 7% wfem § R
o SREX 91 ‘b’ 1 R fAfEe e 21 39 WK

F,_=-F, (4.24)

& T, T& =2 o dER T o FEW o oed B 3 YR EH Wi
<Teteh! qen STafiadt faga et & faw = ot <ot & feon € & sr-aed fem qen
RS &1 gRT 9T IO =g o T o die fEm % ergEy 2

T SR 9 gRomEl 9§ g fF gme fgen ¥ yerfed e areft form umid
T T F T FA F w7 o < g § o e feensi § weed B
aeft forga urd Uk TR 1 Hidehita el 1 39 YRR

IR YRTE 37ehiia ae Fiaawieal YR1d gfaesnfa #dl 81

7 from 3@ fram & faodia @ fge e ferdygfat o sreem e o
“gerdE etee W wfdeRtdor qen fasida el § eepdu g @17 Wy Hed
(FHIR) ¥RIE T S8R 1 ST Hedt 2

A ST f o F, o 9fd Tehish g 0 ARG ol o IR i i
FAT T o G (4.23) T,

(4.23)

_ tUOIaIb
Joa = ond (4.25)

S sieh 1 STANT Toe[d & o A TR (A) 1 JRAT 1 9
H foran < Tkl 21 98 W0 SI g Rl § U TH T

T TR o STufiad! fae o 8 S <1 e, Te SUeriia srgyeer sh1e o fafa
H T TR 9 1m T8 R e G =eieh] § Janfed o, @ 398 § Tish deeh i
U WX A W2 x 107N 1 9t 3= el 2l

‘UfeqeR’ T 7Te TRAT U9 1946 § 10 TE off| Te Uw Hgifash 9 2|
ZEER H BH Yool oh Jahid & o YE S faq@ S =1feq 9u1 9gd @d arl
& M W 3faa snfafa w5 sghd S Fefaat o wfew) T 3R, 59 um
qen’ wed B, 1 STAN 39 AlGIH ot 1 A9 ok forg fehar s 2

& o SI A, 31 heid i 376 g9 UfeR o oo § uRefyd #) g 2

e ot =eTeh W 1A w1 eTafted! foea o yefed it & df ST STIe *Ie
T T Wohg § YallEd A 1 AN T hedd (1C) B B

* T8 g w1ef Frehor ® foh 9 OR wr g faek fagg ummd/steran wfqeiier sewn @ €
o STERI/ATeeh] o6 g dall o [T <eq H qe FEH @n] Tl gan =Fed & de e
1 AEgFsh RO AR § frelt forper Ferta o am w1 ERen 7)1 quify e fagd gaw
&= % T T AR feafl o yehtor W o] Bt €, Wy 39 v o W fw & gR g
o w1 ot wfwfera fean S
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T Tae@ gl o ster STeRYUT oF fAT e @ aite

JAH TS T : foga g o w9 gl g €1 59k URumHEEy foRd oRieH o s 9, FRE
1T STCIH oh R, 3T URH o B 1 TEfeTT fagd umiet o dia e steran gfasr o
Tl bl TR wT wied 21 39 TR 9% aR 95 A fagd 9/ 9@ 1 cm g o fag gfa e
I 5 x 107 N =l @ i foh 19 50 mg R =il 21 9% 39 YR e 5 fo foheht foreft @ =i g
TeH1 50 mg R 3§ K ¥ 99 dR i ©iF WM &1l 39 9R o HRU dR H ge fowems o oiged
BT

HIHA FHAMF HT TN Hich W TR fagd «rist 1 g9t oo o gfg Y Fehd € a1 IR
(W) 1 SYAN ik eH FD el o faeendHi & oft gumesmel @1 9 Yaoie o Hehd 2
3TMIh! UH foagd o Sqfq ot STewaehar off BN St T 5 A

1 3R fopd ¥ ugH ]|
L T U FIE FHAMA AT FTGHT T TTeh SIe Fe T
—1 0.5 - 1 s Bl 38 FeaieR T2kt 39k aa fR T fo= ¥ gwmu
980 “R 1R ek i Sifgu) ol § o TR ofifee qen Far S
—[W 9 YR TS HIfSC fh SHHT A THA oh IS o 3k

H S B R fod ¥R (DC §) H oo 59 T e i
= A T FAA & SR R F T FIT 7o g i B el
g o gergul 9f€ HAM i ik TR i Tl H § A WHY o
21 g o w9 & w2

A AT YRS DC G ‘31’ 81 7 ST a1 ik 39 IR qHEifed € foh o8 wendt
o U3 i Tl Y T 21 37E TR T U Gia 1 ‘S HIfT qen H9-gre hed aren qiomm ey
FAF TF ek o Qi faped ?, Ak TR T ST o SRt € (ST 1mm ), IR9e T2 S R,
forega T yafed &1 & S €, FEE e =1 S § qen ete gor feafq o o1 1 v el §, e
h Hich GH: TR o S 1 = € a9 IRu § TRy R veiied €F o ® IR e = fo, fok, fo
o Q1Y =il @l 21 SRS § S9! 3Te31 G9E UM o iU $ HESH 1 STevgshd el 2l

Hifeh TR T aTSY STl Bl €, 3T: FAN I THI I =eq W ¥ R @0 FHE g9
T WA T ST o U HH A i)

ISTEAUT 4.10 Tre Fruifid wom W gedt & gawE &% w1 dfas sew
3.0 X102 T?, a1 39 & &1 fa3n Ariifers <& § Hiifaes S &1 37 ¢ fret
AU o el =ereh ¥ 1A 1 e & gafed 81 @ 21 S I8 ar fhe afas
A9 R @ ? qe fIe[ um o yere %1 G (a) 7 @ ufvem @1 S (b) i@
Y I I 3N T d X H GAF Tl e W g ke 27

TA F=IlxB
F = IIB sin6
Tfd Thish T W FA
f=F/l=1B sin6
(a) S foe oM qd 9 ufvem i IR yerfed eidl §, @
0 =90°
d:
f=IB
=1x3x10°=3x%x10°Nm™"

34TeUT 4.10
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T e SR ek

g WfEgeR ot R § ot st % W 2x107 Nm™' § =1 €1 #7d: U
T HITRIRLU T o foTq Jeall o Gaehid & Qe 74 foi-Heeh & oh Jwmal

I TS F FEEYU 2| T BT R STHET 2

79 feen &1 ‘wfel & wfew Ewea’ & R 0 % gR W fmE S

el B
(b) ST foga M o varE 1 fKen 3o ¥ IR F AR B, @
6=0°
f=0
3 TAF W FHIE oA hE @l Bl

OL'¥ Inr2ibe

4.10 faEga anT 9T W e Ui, Sawd fgga

4.10.1 THEHM FohT §F T MTARR TS ST UIST W & 2ATg01
319 &Y ATIH! I8 fR@nd for ThEHE gashia & o frod g aeRr ure e

et forga IR Twefed e W €, Teh et el <kl 31 shidl &1 36 W HIE 7
a1 AR el 2l e Feer S fgyd & =IoeR & Taedl 8 S 98 THeHH foaeq

& o gwiar @ (S9nt 1.12 3f@m) |

B B SH WAl YUl W TR i B e SR ame
79 YR feord ® foF UhauH goshig &9 B U % qof | 21 39
o9 4.21 (a) ® <wian ™0 2

FaAR I & U1 T S St AD 91 BC | SIS et AR
TE FAN FE A FT Y AB F e § I W W TAF,
ARG w¥ar & Forgent faem wer o qa1 § i &1 3R 21 39 I
1 TR

F,=1bB

3t YR, Ga A &7 9 CD R T 9 F, STR0d Hd &
S 19T o Al o Wl i 3R B 59 oe o1 g @

F,=IbB=F,

T TR IRT R SR 72 977 I € I F, 91 F, %
e o HRU TR R Th o S0 w1 w21 9 4.21 (b)
HAD f@ o W &1 T 99 fR@mn = ¥ 9% e R ©
TE 5 Sl uIe H e i R gt Scae el 8139 5
ot =T afToT @

¢'=F12+F22
2 2

=IbBZ+ 1bBZ = I(ab)B
2 2

=IAB (4.26)

el A = ab 3TA 1 &6 €|
319 B 3T 39 Y0 W fomR &3t fSed 191 &1 7 gt
8151 o 7Yl TEl €, W §Toh ¥ g hIV] &l B| BH Heh1A
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(a)

F,

<— a/2—>.<— a/ZJ
l .

F,

(b)
o 4.21 (a) WO gaig &7 § fom
e T INEE! STIAeR hecl| g
Ol m STl Hehd Yl €1 Sl Il ¢
181 o STV B AU SHHT WA el i
AT S HIH T Bl (b) heel W wd
TH FHE FW U 157




&5 B q¥ el W Afels o die 1 I 9 od B
(TES THT O = /2 o aeqedt 8)| e 4.22 W 7@
ek {0l ST T |

ST13ti BC @ DA W %RERA o 9T § g9E e
o faudia qen gecht o 181 o SRy wE wW 1 A 9A
BC @ DA & Gefd gl ! daifsd & 1 31el &
e WfEd €H % HRO 3 T g I I U €
UROTHEEY hIE 5 §el 316 o S0l el €1 ensi AB
T CD W FFRA 9 F, TN F, €1 3 off wfemr wfeq w0m
Tl foradia 1

F,=F,=1bB

W A W@ 7 &1 7ok TS Tgd i E Th
o T I Bial &1 qentd, fuse ventor frw a6
JARI & o STV AT, Sl o | a1 STl R IRAT0
39 1 2| THH BN I8 B Toh o oM o1l ool o
= # daad g FH 8 B A 4.22(b) § fA¥ AD
¥ 3 o 1 599 fe@En T €| TEH T swian W @
o 4 < 90 Th I S T U W oSe Sl

(b) AT B
forT 4.22 (a) 91 ABCD &1 &3 ¥ geahia & a . a .
N N \ T=F —sinfd+F, —sin @
H ol Aok 10 @ S 21 (b) IIT T HUL 2 2
TXF| 9SNsT AB @1 CD W &RRA 9 F, G4TF, =TI ab Bsin 6
T MY & =IABsin 0 (4.27)
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S-S 6 > 0, T & Fell o s ofead g o
I 1 AR Tl 1 THY 9o W@ 71 A € 91 7S I 901 oA S0 A 7 S
&1 TR (4.26) TAT (4.27) o S SN i hecl o Gah Ul q ekl
&5 & WL UAEA & Y § Ao L Hehd 2| TR oW U9 o gahiT S0 hi
B TH YR YR i ©
m=IA (4.28)
el & 9feer A 1 9 <feror e oS 199 & SR HT o qc o Wi
IR e @ (o1 4.21 2f@n) <fer m qen B & o= 1 10 9 8, G0 (4.26)
T (4.27) 1 oherel Tk oAsTh g o4k Tohal ST Gehdl ©

T=mxB (4.29)

T% feercfash! o ohtor o WeW T [fogd & E # fgya smept p, 1 Swga
faega]

T=p XE

ST o iR (4.28) W T B, Gk &5 shi fomnd [AL?] € qel SRl ATk Am?
2l

THIRIT (4.29) W T B foh STl m JaH1a &5 B & iR 312l Fiagmial gl
2 1 =t ot ¢ foeqed e S @1 9 sheell W wet et T g d wTe wrerereen
1 3R 3T a1 B (T FaH 0l m h1 TRl a8 W o @] B ) | S m
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T e SR ek

q B WG B € q SrEeEe TRl g €1 et § B ff Yo e W ae st
I Bl © S greell 1 a9" IHR! o Tefd o o a1 @1 S 3 WowniR g
& d QT SRl Bl § it et W HiE U g W TH ot el So
Bl 2 S 39 ol | gfig R a1 {1 379 ot el hi Sufefa o wHRor € oy gah
AU FE GIh1T fgud Tl A & o WA W H WhEd FL Al 7
I e | UE-UE W gUN W B 5T S ok fory SHeih, THih (4.29)
e ot R B B1 q9 IE i 39 YR A fhA S ©
m=NIA (4.30)
ISTETUT 4,11 10 cm oo 1 fordht gheett fomd org-9@ 92 100 €, H3.2 A
fog@ @ vafed & Wl R (@) Hoell o hg W Hawd & fhaa 2?2
(b) T4 Feell 1 Gahg el 1 72
IE gl HeAter qel § 1@ € qen e Afas st St shen o @ Wi €,
o R S0 HT o AU T 31 Uk 2T 1 THHHM Heashia &5 afas faen § ?
S 9 YR T o SIRY H hech ®1 31 gawa & w1 fTwn § 71 gew €9 5
TTd § el 902 o IV R i X S B () SARFa den sifm feurfa & geeh
W 9 St %GR @ €2 (d) 90° R YU F o WA Fecl gRl AR
FIUF =Tt Fhat 82 eelt w1 Sige 3Ol 0.1 kg m? B

'
(a) THIHIOT (4.16) 9
B:’UONI
2R
I&[, N = 100; I= 3.2 A, 991 R = 0.1 m ZHfeT

_4nx107 x10°x3.2 4x107° x10
2x107" 2x10™"

=2x10°T
B &1 e <famt 5% s fem g0 W et €
(b) THIHIIT (4.30) ¥ Fashia A1
m=NIA=NInr=100x3.2x3.14 x 10° = 10 A m*
79 IR fe feen <faor s s fam g/ o B 2
(© t=|mxB| [S§HH (4.29) H]
=mBsinéd
HRH H 9= 0, 39 ThR ARHF 9 30 7, = 0, 31d | 9= /2 (A= 909)
TW YHR AfaH o Pl 1= mB=10x2=20Nm
(d) =g = fgdfta fraw 9

B (X 3.2 = 10 1 3YIM FH T)

9 d—w=msin9
dt

Tel g Feell H1 Sed Al 1 FEe FEH % SHER
do_dods_do
dt dédt dt
TAHT ITAN L R,
J odw =m Bsin6do

IT'¥ lo22ibe
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3301 4.11

3qTe0T 4.12

6=0W0=1/2 I FHHAT HH T,
o n/2
ijdw:mBJ sin® dé@

[0} 0

wZ
!/7f=—chos0 [ =mB

1/2 1/2
o, z(sz) _ 2><_210 =90 s
9 10

IETETUT 4.12

(a) foret fosha Qs det W 1 faea YR IR o9 @ |1 4 39 I ok
R SR UE Gt & Tifd o o wehan € foF T e o1 o1t o =mi
3R T Tk T (AU FeAER e o 9’ AR) |

(b) 1S Teregd =Tt Tamehr urel fehelt Tohem el gareh i & | feora 81 9fE 71e ure
T o foT T €, 39 Lol Hqe & fRehfeara @ g e <wisy R
TOH A &5 (IR & + U1 GRS &) T Uoie Afehan gl

(c) @ifafd ek o1 ¢ faga URETe e fohedt e ekt & o e 21 Afg
AR el ® o € JuehR S i Teul T ol 82

&l

(a) &, Fifeh 3Heh A Seater fem o 9@ ool ¢ &1 sTewashar arffl Wy
©=1Ax B, 3R Jfh &fas T 1 &=t wiker A Heafer fken ® 7, ¢ w1 B
o fordl A o fau o o q@ § A1 Aieul

(b) TRh e aren fEepfarrg ae € fSem ure =1 eowe Wiy A o' et
&5 % faen # e 21 39 fepfor=me o I g Sea= geh & el & i
feen & € 21 5@ YRR, T &5 U1 o 9l % e BH o IOl ghel &S ol
AferhaH TIed USH H

(c) 7€ & o wieed ael § kR 9T 1 &Y T &0 T ofdl & diich 369
BIRT Tfhan Yolad Yafed & Toh| it fhat <t 78 uRfafa o forw g o
&l et oft a1 areRfa 1 qor | Sifeshad B 2

4.10.2 AR faE@ amT umer Sede fgga

TH UM W e Hifelsh gt dd & ®9 ° frdt faga um o & famg o faem
F11 79 78 UM o R faga «m it & SRor gawa & (s i ®)
Seer | oEd fgyd o ford &% 9 984 o T9H Bl 21 9T 4.6 § B R B
o gRIehR 19T TTed erafed! ferge IRt I waed e W@ €, o shiRol I o 3787 gaehia

& 1 AR fRAT ol 39 Gk &3 o1 GRAm [ S (4.15)],

Ton sHeRT fwm 1 & STgfRw off 59 3faw 3% oiqss Fa gm0 wra fohanm = e
(F14.12) 1 T8 W x T o o5 ¥ ST 3787 o IRy 4 21 4 x>> RE, @

tol R?

o+ R)”

T STIH Sk % 2 U R2 H1 3L L GFd &l 39 TRR
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T STewr 3R e

U IR
2x°

9 ST, 9197 T &% A = tR?, 39 YR

g HIA

2nx?
S o Teel THH ot el m ok giETor T g
m =]IA% &7 H &I At

_ Mo
271 x°

B=

_,u_02m
4n x®
iRl [4.31(a)] 1 T ek fohet feerdea fgee o faga &9 o fau ve
T FRT ST ok ST @ HTH! Ul @l 71 3G9 1 S8 o e g n gfaeenfud
FW €
Ho — 1/ &
m — p, (feraEm f5y)

B E (fersda &)
@ BH U B R,

__2p.
C4me, x°
S for @1enel w9 o forelt S fgua 1 Seh e W forea & 81 3Hek famg # e
31T 1 ST 1. 10 [FHIR (1.20)] § 31229 foham el
I 39T ST Hehell B o ST TGl 1 3T o o ST ST ekl €1 BHH €
e o fF fgya & <faaa fgfauss w fog@ &9 [ (1.21) 3fan]

E~_Pe
4me,x°
Tel x gy 9 30 21 3% 30 SR Tl Hp > m AN p, —> 1/ ¢, ¥ wfaeenfuq
w9 7 T o dor F R fog fEet ohw @ g x €, % faw B % aRom
B gFd &1 x >>R o fau

m
Bzi‘_;F; x>> R [4.31(b)]

frdl fag gaenta fgya o fow s [4.31(a)] 920 [4.31(b)] 5N XU 7T
oo Fened &1 S 2

IR afomy TRt oft Traet aren W An] el <9 ST Hehd &1 GHae foR o)
et feRelt eter gaewta fgyd o qod el € foent e omvim = JAR i fw
e fgea ol p o WY 21 AN AT, 391 € gT o Th g IR I © TR wE
e foyd & gt Al — ew (e fogd wwydEl) @ fHes s 21 Satw
weehedl W oIS gorehid fged (1er faega oI WIe) Weh S7cdid Ul e © | eshed |
forgd STeeT oF THqed 3tefia Seeha Wy, w1 ki 316 e 3T B

[4.31(a)]
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% iRt

T T8 <9l foF i TR o i (i) gaw & Sa we @ (o 4.2
IfEn) qen fus SREl W U gahia fgyd 1 T Ha8R STl € 990 (i) W TH
Tt el T el € S Tehig 2| THeR SMUR W UfER 3 7 gee fian on f
T efehed Yeled g el o R 1 T SNifvTen 9 W e Waid gl © el
379 qoh i ot YR Thyd TR 3@ S Hehl 1 9 o H1 S seie e
W o oft A9 kg et © S yenfed faega wmet & swron e )

4.10.3 UTGRT oM@ H GawE Tgua gl

.- A 12 H TH BESISH TWHIY] o aR Hisd o fawd H 7 |
FHeIfad o 39 Higdt & aR o G e 59 Sk o sifass fome
et IR ¥ 1911 § FEATfad feRan o 3R S ¢ yhR i At o
Fiew AT Ted 8, o folg Hiel o1 Teh e o1l aR "igel ¥, Seieiq
(T R o) forelt yAEfiE Tife o 9/l 3R Sl 34 TR
UReRAT Xl € o TR iE 78 T T 9fGRT wE B Teiee o
TR H 96 feeRSgd (Felim 9d) B € Safk gd 7 yEw | I
TR Y0T 5 eial 21 fo1 4.23 7 4R Afget g9ifar w21

fopedt feer o7t fres forrehT et +Ze 8, o =IRT 31R (—e) S0
fors 4.23 TEeo S T % AR aﬂsﬁa‘gﬁ(e=+1.6>i10’19C]WH‘0|§F11TﬁlW1%ﬂT%ISH@
Hied H, HOMER o SoiaR ohaed forege emar et 1. wred
%ﬂﬁﬂﬂéﬂ[ﬁZe]Wﬁ?aﬁ\éﬁaﬂ‘T’Sﬁ{ I:E (4.32)
THEAME 9 9 9 W 71 SAd & T ’
TEHHAA T M T U T S Sl gl T ufehH w1 STadR €1 AT el S hEn w1 A aen
TR SN HT TN B o T F pefig H v R, @
aﬁaa%ﬂmﬁﬁr{%ams@q%w onr

o' @ g fafdee fman T 21 T=—- (4.33)

5]
TR | T 1 A9 gfaeenfad e | I= ev/2nr

30 IREEN faea 4T o 1o T gahia el e e oy g fAfde
X 1 HHIHTOT (4.28) T THHT URA B g, = Inr? = evr/2

o 4.23 W 39 g ool #1 fO0 FO ok qo ¥ fi@ w AR 71 [T
RO W B 9B 9UF foRT S gok <& 3% I a9 39 deF o STHUR W g
& o momafera sieet e Tfq T @ € foreh ko fagd um sfomad 2]
S Sl ob (401 Y&l i SeIar o EeAHH m, | 0T Tel 9 i T EH 9

= &

B ©
M= 271 (m.vr)
e
“om. l [4.34(a)]

e, 1 Shela e o qRa: seiaea & HIvig Ho w1 ufmn ?) afse w9 o

— e l
162 =5 [4.34(b)]

e
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T STeer 3R Feshe

Tel HoNcash fog el I Gehd <1 € fF Solagiq o wivia Gam =1 faen e
el fRem o fomdia 71 A e some (R W o —e ®) o M R (+g) STo9
1 T HU T ST ol hIvTF HaT qe ki A0l <1 i Ueh &1 TS eit| STurd

& e

. om (4.35)

T g0 Yah1d AU hEd © AU T8 Teh Todieh €| o o il §9 STuTd ol
T 8.8 x 10'°C /kg © T5& wanti R Heenfua feam 1 et B

Ig e o WHITUeeh TR ek ot ekt el feer © wAiveeh el e
g 1 Greagl afieherr w1 gfte S 81 UeR o 319, 98 qSiHl o gaha
o i Telt- it T H e {1 9 eH 39 WHE fgye el i g
e 7 % Wehd €2 $UR1 S © — B 9R Higa &1 uRkfy ° wm e s gie
21 9R 3 98 qRehed &1 of for shioiia Hom e foafasa Al o1 wg=ed € 8 wehal
HEC

,_nh
ox (4.36)

Tl n Tk Wiehd @&, n =1, 2, 3, ... ® 91 h U Fodish € 518 S=ifes S il
& I W (wileh adich) H8d § 991 38 §H h = 6.626 x 107°* J s 81 HIvig
AT o1 Tafesrar Heelt 5@ 91 1 G FIHI0-9Id hed ¢ | 35 Toug | 8 e
12 H foer & ==t 8 7= 30 3299 u weifass fgya oot 1 ufefod s
T SHFT ITAN FET 2l n= 1 F T THHO (4.34) 9 BH WS B €,

N

(/ul )min = 4Tfme
~1.60x10"° x6.63x107**

4%3.14%x9.11x107%!
=9.27 x 102* Am? (4.37)

Tef FeiferiEd min 1 ST <[a o forg foman =0 1 36 =am 9 1 ar dre
FEd T

THEHAM aqa T T el I STASl o TE Shis gaehid STE0l 319y & 96
i1 & T Wefiehor (4.34) & GHH forelt =isten 9 o feman S €1 59 Ty et
I FHET GaFIT STV hed 2| TEAC ¥ sreifefad 1 @ 21 wefd gk et
o SR Seierei o1 Ueh =1 Gereh 9 S0l it g © forerept anfenes A =t & St
GHIROT (4.37) W T T 1 39 S0 1 T FaAHIT A0 hed &1 W W T
& I TR FR I Aed € F uan 7w o T € o seeea gl fa e 2
TAF Th A HU T T ThAM <L e Jealt ki wfifd TUht STo1 HiE A
e T @ 59 W T7 oI HT T A eF W ST THRT Th IS Gk id SOl g
21 TR a1 3 Gaehta ISt § ek shi GeH WS 6 A =ehUl Gah 1 A0 W
foeherdl Tdita Bt 2

4.11 I et ooy

311 3 °h Aa foregd afael § yarfed ¥eT aen aicedist o fawd # fawar § ==i
F S gh! B WY TH 3% fHY YR W9d 21 W TE h9 Fed € o fret uftue
T 1.5 A foega i venfed e @ @ steen foret wiokiues o ol o = 1.2 V faveia
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% et

B o 4.24 o =it 329 o STEN W TR ST aen STt STeher g9 T © R =T
geefl ffeariHet (moving coil galvanometer — MCG) %ed 21 98 T Ul Jfe €
fSrrer fagia =1 BAR gRI ST §4.10 § =i T8 =i o 3TuR TR GHel ST Tehal 2
w1 sheal TeaAiie o forddt TonawH e (3i) gaehig e o fordl o1 W
ol T ok fu s Y At Tk heel Bt € (fa 4.24) 1 39 Fhealt & i
Teh deRR TH e IS Sl hael gaehid & 1 559 € &l a1 oA gash i &
1 Yererar | off ofig R <1 81 5 39 Feell ¥ HE fagd um venfed i o € @ 5
W T Sl AT T hI &1 HHIRT (4.26) T STIER 39 A S0 T H WA SR ©
1= NIAB
e, fiferer TR & iRl o e | sref €) < fesgd & ST ER gt &
ﬁw%,mww@%mmmwmﬁsm%lm%%w
a1 3 NIAB Fheetl ® =uiq &1 99t Sci=1 iar & fiqeh hofa®y gee o1
e W U FA E Feel d I FAA S ﬁ@%?ﬁé%gﬂh%ﬁﬁaﬁwaﬂqﬁ
Je¢ ST 2 I € S el & a WNMB@H@%HMN% FAETEY el
o ¢ 1o o1 T RiviE faeT o S @1 areeen o

k¢ = NI AB
T ke A BT Uad Fraiek €, 19 9fq Uhie Ted Tamad oot ool 21 fa8d ¢
1 Uik HHM o WY TS Hehdsh g YA W foran S Wbl 1 ST oAsih
% ITEN ¢ 1 HE

- ()

“\ Kk (4.38)
FSF H AR H A FRE frm T AesArde % fow T
Fradier 21 TeamHiel o1 SUAIM S GhR 9 foha ST Hehdl 2|
THH STANT Tk GGEH o &9 H T 6 hiH o foag feman o
T & T uftes § 1 forgn o yenfew @ @ @ svorn e
TH YRR H1 TN B Sl dg Hoed | R o 5«
TEoAIIeX 1 ST HYEh o ®9 H FI € A THHT Hohah
e (Y fd ferf e S et A F e o
yalfed &l gidl) Yam o wed | g @ 7 foh o @i s
o 4.24 ¥ <t o €1 yenfed fogd e o AR Teaiex
1 Tk forgd o kY faen o sgEd ad steren it fadf
SIS

ooy &1 v gt w9 § et e § verfsd fam
YW 1 W & fou Ufiex Y wifa T8l fRa S wehdTl 39
R E (i) Teeriel T AT G I ¢, A8 uA i
forepa om0 & fore ot S e 2t 21 (1) Fore o B W %

f ¥ | ST ATER foTu Teafer = uRay o Sofiern § St g 21 wieh gHeh
w@%ﬁﬁ?ﬁwmmmﬁ Wi Stferen il © S ey o yergd e ool fagd Or o’
¥R (THIeX) , a1 fR et (diceHiel) 1 UfREfda X 31 81 39 R 1 U HH o T Tk 31eq-AH
el iR r 5 v whed €, Teadiet s el o ey
o gt foran St © o erfereniyn forga o 39 vie 9 varfgd
164 21 SR 31 39 TR 59 e k1 W € STl &

o 4.24 51 Freelt ToaHIHI s&eh STaed

OH Td 9 & faU F9 2
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T STeer 3R Feshe

r./ (R, +1) ~ T, ag R, >> r,

qﬁﬂﬁﬂ#?ﬁﬁﬂRﬂﬁWﬁrW?ﬁW%ﬁWWﬁW%ﬁGﬁﬁ G
T GAE S FH T R TN B T G 31 T ST F T A e ‘
fos 4.25 § fe@mn T 3159 YRR o1 UHieT oF Y9 w1 S9N L fem s e
eF STET & T 1 A g1 1 Tk Ui B gl Y ofvar g e v o o L
THIE U o ®9 H H &1 GHIHOT (4.38) ok AR UN guIfEdm €, | :
¢NAB — |
(4.39)  teeeeeeosteeeeeeo
ﬁmﬂﬁméﬁmﬁﬁﬁaaﬁgﬂmﬁq@mﬁwwmaﬁ%
o o8 Secht § Bl 1 G N gfg & <1 79 379 AR HY Ye9ashdl o TTER forr 4.25
TeaHIHIet &1 =44 i 2l T ST " H e
YT 1 ST aftwer o el ot o o o ot faverw w0 9 & few A0 p wwEsEs |
Seeamdt & w9 § o 8 Teha1 ¢ 3 SeYF o oL SHe! URuY % IH W o 1T fohll Teeriey
TYSEHT § T 2 SR R, SO 9 STeie ¥ WaTEd e e, e, seear  (G) S U (A) |
T T Yol AN i ST s R W W 79 WU A6 g S faEie AR HE
H TH Y9 W HH WA &1 A 1 IRYSd o1 WH % o, oA &

HoltehH W Teh &g Wialiy R SISl a1 €1 56 ol &1 Ao o o 4.26 4 R,
T T B e e TR ot dieeHiet 1 el Wi, — G
R, +R= R: ¥id 9faiy agq stfersk 2
diceHiel & UM i Sfenfehd Y 5o Sar @ aife e @ dieed s 4 ge ‘

ST G| Fordlt Sieendt 1 Sieed iR S GRET B fasy 9 TR deem g T T

FA &1 GHRT (4.38) 9 “@
¢ NAB)\ I NAB) 1
o 4.26 visA ° T

TET Tk Tk 9o A S A0 I8 © fR O guifedr © 9fg I W AR AEwEE wer ey R et
T € foF dicear guifear ® o 9fg o STCH oNET TR (4.39) W R FES i (G) @5
R YISl o1 W19 sarl 81 4% N — 2N 37 afg % ol el QO S, A deerer (V) F uiEkia

9 59 Ezul

[

ufd um gufear ff A @ S @) fehg, TooHmEeR w1 Ry ot <
T B W I GEAl @ i 98 dR Hl A oh STIREEUR! €1 GHIw
(4.40) § N—-2N W R->2R, 3d: dicedl {uTted,

¢ 9

vV Vv
Efia @l 21 31d: e &9 9 TedAmiet ¥ UHet § &uidid s o fag o
Gee fohT S € oot i dieeHiet | giafda e o fog gd i goes

foru s =nfew

IEEA 4.13 9 @ T oRey § ¥R 1 9E #@0 ? AR feaEn
Ui, (a) R, = 60.00 Q WY 1 FeaHmHIR 21 (b) 9 (a) H Sarn T
TeoHTHet € € TXg T = 0.02 Q T e FieRiy oy WHfieX § uRafda
o T Rl (o) T R T T 3ASE UHIA B
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33TgUT 4.13

kSl

)

3.000 M

r 3

(a) WRuy H et gfemry @

R, +3=63Q 39faW [=3/63 = 0.048 A

(b) THtex § wuiafa Teaet 1 gfady

R,r, 60 Qx0.02Q
R, +1, (60+0.02)Q

=0.02Q

qR9e § i g

0.02Q+3Q=38.02Q 3Ad:1=3/3.02=0.99 A

(c) ¥ Wi % oTey W % fom

I= 3/3=1.00A

IR
Jah!d &5 B W foed & E &1 3ufefa § v o 9 1faae fRet e g |
M dTel el 9t 1 ARS 5et hed €1 38 A U T ek 51 e feRan
S 1
F=q(vxB+E)
FAHTT & q (v x B), v o Sfeisdd & qen fwan mn w9 2
IS ok TRl e ek e el fagd w1 yenfed & & €, fRe
THHTH &l GIh1T &9 § oI F Rl SIS HE €,
F=I1xB
Tel 111 = 191 =1 e fogd ¥ #1 K90 g7 95 w1 S ?)
el TTHN Gahid &5 |, hIg 3TN g, B o STfcded ad § Jarhi Hal
Y T 1 SHh! THHEM ode T w1 S Hl GrEaiieid HAghd FEd €
9 38 YR oo oA S 2
qB
2ntm
IE g HU ®I a1 qen B | AR T w39 e w1 ST
Eﬁﬁgﬁgﬁ%ﬂ?ﬂ?ﬁﬁﬂﬁﬁ%ﬁ&ﬁﬁﬁﬁﬂﬁﬂﬁﬁﬁﬁmﬁ
B @
TA-|Ee 19 o STIER d1 daTs o6 et eTaad s sTafed! foea o 1
yefed & W 7, % %Rl r 9w 58 W feod fRdl fag p @ g9 &9 dB
TH YHR o R S 8-

c

dB:&I_dl:r
Tt T

2021-22



10.

| STEe 3R ek

PR & &5 UK HH o ¢ FH 39 TSI ek i aTcieh i1 GAE dAaTg
o fou FameRfad e AMeul
55 R IR Feel Fad 19 yafed & W@ R, o SRl ohg 9 31
T xR FIHA &5 1 qRAw

IR

C2(x* + R?P/?
Fedl o ohg U TH &5 1 TIRAT

B = tol
2R

TR 1 GRYAE 779 : 9 ST s gal I3 S fohdl arerC g Iies
21 79 YR % Fom % STER PBedl = ol T ITS S W WAfed o

a1 31 151 Torg <feror e frem gro fwifia feran stman @1 &w9 =@l 59 frem
o Tleliohd ®9 W T F1 2| AR B &% 9% k1 i Lo & fog W) waeft &
sfew fafée @ qen uftfy & srfew goem i g €
BL=yu, I,
7 I, 5% aRmer g uites T o um
fordit o He IR e [foge o varfed &1 W 8, R T R o fopeht fig
T GahF & HT RAT
B= ol

21 R
&5 Y@t qr & Y Gohe! g9 el 8l
fepelt it wftTferent forom 1 fomge o)1 wefed @ W@ 2, & it gah1g &9 B
1 9RO
B = p,nl
Tel n aRATTereRT 1 W Tehih oearg § HU 1 "en g e 2RiEe & fog
Jahd &5 B I IR
B = Ho N

2xr
Tel n Y 1 el G ae rei|a B 2
i forga ¥ eRfta qen wiaeiat faga urd gfaesfia st 2
g U A N q91 A 5%l o SHdeid qre e faed o rH yenfed
ﬁ@%,WWWWm@ﬁT%
m=NIA
qel m %1 e <feror g oiqes fram @ fwifta Bt €1 39 fam & orER,
“ ST T 1 hY T hi T oK IRT oh TR Wity foh Snferer faga wm
it fawm o Gehd Y, TR FT AR F@=n SR m (SR A) FT fen @ 21
e 78 a9 FRE THTAM Hshia &9 B H W@ Wl @ dl 39 W ARG
F=0
AT 9 W A AT
T=mXxB

forelt =17 Sheell NedAmieX & 39 set 1[0l sl AT §RT @ Ui o et
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Taferd T ol @ R 99 g5 9w el ©
k¢ = NI AB
el ¢ Taer faed & a k HHAT 1 Uad i 2
11. He1g ek o =R AR M fmE Toee@ o1 U gashrd vl y, e ©
9 3 YR = H © ¢

e
My =o—1

2m
Tl 1ok e o aRd: TREEH Seiag™ 1 HIvfa ForT 1 iAo €1y, o
T T T AIeX HHT p, FEW T (1, = 9.27x1024 J /T
12. Fordt =t Seetl ToaAHiet I STt Feoll & UvdHa § HIE 37 IRATT H
vie YR r_Helg Hich UHieX § SUidRa far S el €1 ToaHmieR 1 e
o T guiiehd  STfueh RHETOT o1 FiaUe Helg shich 39 aicediel H ®uiaRd

oo ST Heha B
sifae widn Teteh Hepfd feumd T feoruit
oK SR 1wl p e [MLT A7 TmA™ 4nx 107" Tm A™!
ECEIREF] B wfer M T2A7] T (%)
okt el m Tiew [L2A] A m? 3EJ/T
W i ke afew M LT Nmrad' Teoamet # giem=r

faemuie faua

1. TerRdgd &9 W ¥AEY 9 SR S RUMEY R GO B S § e o
W W A1 Tl & Sl 81 ekt & W@ wed 9% e S 2

2. 39 J=M ¥ afvld fouR ohee STaiEd! foed uiet (S ¥99 o e aRafad
T # )R few & @ 2
T o T URafid g el faega URie & o =g w5 i fam S
&7 % Ho H FIH FH W & A I 2

3. TR 9 oh FHIHIT 1 TRUT HIT,

F=q(vXxB+E)

a1 R 39 ot 7 F TEHAH AR fTERe ®1 oA eenfia e afg

U&Tsh Tk W ThH H UET S STel SHeT &Ik A v &1 dl ocT 1 gashid AT

I Bl S 1 q9 ST U1 Y MG T AR GUeE S gehdt © fh 39 U

W ¥ U 3 fae & foemm 21 58 wite o fowr § w6 TEf S sweh

foma & sma o1t &t wane ® US| R 39 o W W IR I @R fR ew

foRenaTe 1 guree 59 qea o fifed © foF fomgd iR gahe Th-3 ¥ 98 g

Wb & (fgagadhed) SR eiel e 1 SIS, Yeptd o feret wreisiy o weof
%A ¥ efafifed T 21

4. UfteR &1 gituel frm, seE-wed fem 9 e T8 21 98 aE-aed e 9

Fea= fohan <1 Hehdl 21 381 SEA-Hee Fem @ oW € Heiy € S ik sy
168 e =1 S f=m
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4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

T STewr 3R e

™

AR 1 Tk IR Sheett § 100 T &, Tes &1 5541 8.0 cm ® @R &6 0.40 A
forega o)1 yanfed @1 @i 21 Feelt & ohx W kg & 1 qRHErr F 72

T o, €9 dR o 35 A fagd ¥ yeifEd @ W R 9R ¥ 20 cm 30 W feem
forelt fog W gata &= 1 R o 272

& a1 ¥ @ T o WY qR | 50 A TR 9 S 9 Sfeor i iR yerfed
AW R I FH 7d ¥ 2.5 m 0 W o fopedt fig W gohia & B 61 9Rmm
3 3gT e T w @)

ey fae &fast fasiell & R & 90 A faga o)1 gd @ ufvem & iR wefed
2 @ {1 A% 1.5 m T fagd &R % HRo1 S gahig & &1 uian 3R
faom o 72

e AR e 8 A fagd ¢ waed B W R, 0.15 T o THEHM Tashid &l |,
&5 ¥ 30° 1 IV S0 EY TN 2| THh! Tehich wal§ T O el aIef shl TIATO]
3R 3Th! e =7 22

T 3.0 cm oa1 IR FTE 10 A forepa o1 yarfed @ @ 8, T Ui o fiw
IHoh 18] o ofeed @I &1 Uikt o Sfial gehig & 1 7 0.27 T 21 R
T O S Gh1g o I 2

TH-T ¥ 4.0 cm & TH WM™ 3 T, Y, TR T A T B € FA0: 8.0A
TF 5.0 A 1 fae[ omd e € fen § warted 8 @ €1 aRA % 10 cm e W
el T AR HIST)

E-UE Y el Tk gt 80 cm e € SR 3EH 5 WA § o | wedsh
o 400 ™ €| UiATTeTeRt %1 = 1.8 cm 1 9 38 8.0 A Tryd ¢y wenfed @
@ © al ufAIfersht o iat ohg o U Gehid &l B ok Ui Uftehferd iy

Teh SR Feell fFUsh! Jeis 9o 10 cm B, | 20 H & 3R 389 12 A faga
U YefEd &1 W 81 Fecl Seaied: dehl gf € IR ek qol W Eien e et
0.80 T o THTUH Jaah1d & 1 f&en & 30° 1 Tk HI0 AN &1 Feefl | oM
I SergrH SOl 1 a9 2

< = el Teaex Hed M, Te M, o foarr == kg ¥
R,=10Q, N, =30,
A,=3.6%x10°m? B,=0.25T
R,=14Q, N,=42,

A,=1.8x10°m? B,=0.50T (M Hiex o few fa froaras o €)1
(@) M, T& M, &1 gr-gaifears, (b) M, T M, &1 sieedi-garfedrstl 1 Sam
EIRCIEI

T TS | 6.5 G (1 G =107*T) 1 THEHAN Gah1g & ST @M 71 21 39
a1 &5 W Teh Soirg 4.8x10° m s o AT 9 &5 o oiered WSl T 1 S
FHIfST foh 39 TAFHA 1 99 FATHR I N7 FATHR Hell i 5531 T hifaw)

(e=1.6x10"C, m =9.1x10"" kg)
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4.12

4.13

4.14

4.15

4.16

4.17

9T 4.11 H, JAR HE § Seiae i TReRAU ST W FHifSel =1 I8 3W
TR ok AT W R ar 82 SAren witu)

(a) 30 T aTel Uk AR el faeh! 51 8.0 cm ® 3R faw 6.0 A foga
YN YeTed e W ], 1.0 T & ThadH &fas gaeid &5 o Seaiend: ofesh!
21 &7 Y@ sheell o eIfirels § 60° 1 HI0 T B1 HSelt Hl qET ¥ ek
o fore St gfdemeet e S =ifew, 39eh R gk wifs)

(b) AR (a) H ST T JARR Feclt hl IH A hi AAHT STpa w1
el Spealt § Ffawenfya s feon s (2 |t foeror sftafia ©) @
FI1 ST I IRAfTT &1 ST ?

faRed 31

T THehTgeh IR sheferl X 3R Y fert fSeamd w99: 16 cm W& 10 cm €,
IR-<feror feen o THE Seater dd o sdfted 21 geet X H 20 W € SR gEd
16 A fod o1 yanfed e W ®, Sl Y H 25 T € IR 399 18 A forqd &
wefed e Wi 1 ufvem 1 3K g@ Fih Tl U Yersh SEdl € i X H o) yere
TETed € St Y H qferned 21 gheferdl o g W, S walted faga e o
FHRUT IO FA gah[d & 1 IRAM TE fwm @ HifSw)
10 cm &g 3T 107 m? SIS F12 o Th &9 § 100 G (1 G =107 T) =
THATH 1 &5 wE) f5E a8 @ gffess s Feien w5 @ sa stfueman
15 A Tora &1 yefed el wehdl € 3R shie W aifeeman 1000 H i HeX ol
S Tehd €1 39 IR o org ufieArfersht o fmior w1 ferero gEEw) T 4 ofifsg
&% wie de-gaa 7@l 2
I ¥R, N %3 3R R T35 orefl gRieR greel o fag, 36eh 318l W, &g 9 x
T R feo et fig W gaeig &7 o fag fe =19 2
UIR’N
2()<2+R2)3/2
(a) TI T, TEY el o Sy W ekt &5 o feru guRfad giRom s g
fopal ST kel B
(b) =R BN R, TS i 1 W@ N, el €1 guhR Fefedl Th-sm 4 R g
T TR % GAKR, e e e w21 S § guE faea o s d@
feon o wafed & @ 21 <z o Seferdl o el o o weAfag woe,

T 9gd B 0 & AU St fof R 9 &9 8, THE9E € IR 59 & 1 e
o = ©

B=

NI
B=0.725—
R

[G8d B ¥ &5 W THITH Jakhid & 31 i oh [T S T IR
IftTa =een dedgices Feforal o =AM T ST St 1]

Tk SRIZS o (A8 Feshia) i i e w1 25 cm 3R sl B9 26 cm
21 3T W el a) % 3500 T @O T 1 A 9 H yefed fagd ow 11 A
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4.18

4.19

4.20

4.21

4.22

4.23

T STewr 3R e

Bl Tl g1 & 1 7 A BT (i) TS o S (i) TRES o shie H (i) IES
51 ot g2 @rett SR HI
Frefefaa gei o 3w e

(a) forel wehiss o weh UM ekt & Tefuq feran T © Frgent ain @ uw
firg W oRera €, W fen ffvea # (qd @ ufvem) | 39 g A U el
0T FORT T 2 SN sHfeaferd T e Y H ST o § Ferdl @l ¢l 3
U o GRIHS 9 % 9N § 9 HE Hhd B

(b) TH AR H, Th W R STEHH bt & | Ya9 sl ¢ foreh
it we faen S T g 9 g fig W e W ©, T Sifeel 9 W sl
TU TG R T ST ¢ A 98 M of foF gk & o gaeht feRe off g
FU Y HIE GG TSI Bl ql A STRT AT A, URFF A1 o SR B2

(c) ufesm ¥ 9o T 3R =l g Tk T TH TQ YHS | Ja9r HIl ©
fored ST @ <ferr fen 1 iR THTHE T o & ) e TR saey e
THTAM Gahd & TAa fRan ST i Soieei™ i o797 WXa 1@ 99 |
forafad M 9 TR <1 Hoh |

Ftad shefie | ISt 3R 2.0 KV o faseiat @ «@fid T soee, 0.15 T o

THHAM GAHE & H AR B | TR BT THA 9 I FIAC AR Faah
&5 (a) YRITH 971 ok ofead & (b) WRRTR a7 i fKem ¥ 30° 1 07 W B

Y¥T 4.16 H AU SoHeieesl Gefadl 1 SUAN Sich fohdl & H 0.75 T &I

THTHM JaH 1T & wfad fhar 21 56t & ® i uswhem ferded &9 Seferat

o IAFTSS 3781 o Teled TR STl €1 (T €1 UohR ) TAf¥Td wo 1 15 kV

fauaiat W i Tk Feriol fhor 41 <0 &7 0 S Freferal o s1et qen ferdga

&7 ! o fEen o STfEe gow Har #1 % 9% fFw 49 9.0 x 10° vV m™,

feorde &7 o eifaafud wa © @ 98 o e ofet fk R 99§ &iF @ w0

#l 78 T FINC fF 98 SW HAE S = T 2

s el Afes = vy St @a 0.45 m T $99H 60 g § 38k A W

IE I TR R W ol g8 ¢ a7 ¥ e 88 | 5.0 A TR uw venfed @

@ R

(a) =T o Taad fhRal Gahia &3 TR S foh a o a6 I 7 Sl

(b) FaHTa & HT KN e wad gL AR fag@ o 1 fen Ichfa & &
ST @ IR H A qE fRaT B (AW % FHEM I IUET HIST)
g=9.8ms?I

Teh TR S St S W SEehT <t Hiet i SleH a1l ARl § 300 A fergd o (37eq

A % faw) venfed Bt 81 AR o < 9 Tehish oo W feRd ot ol © AfE SRt

S 70 cm TE < 1 W 1.5 cm @ T el ST S § A1 Wi se?

1.5 T %1 T THETH Fehia &5, 10.0 cm 551 & dom R &5 o fommm 2

THh! e o1e1 & gieR g9 9 ufvem 1 @R ?1 wh AR fEd 7.0 A TR e

wefed & Wi ® 39 & | gt ST W K0 i AR el 81 qR W e @l

I 1 g R feen @ €, 9

(a) TR A& I e @,

(b) AR N-S fem ¥ FAERR I gE-3W ufv=m fen § X o S,

(c) N-S feon & T@&d g & R &l 314 ¥ 6.0 cm = 3ar fan Sy
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4.24 “FTHF 2590 H 3000 G HT TH THHHH GIh1F & T T | Th SATAHR
79 fSrEet ot 10 cm T 5 cm SR 590 12 A 0 yafed &1 @ 8 39 &
| wan B foa 4.28 W @l T o w1 fafu= feafaei § 59 W o H oren segm
el P 22 R e o w9t o 22 Tl waen At feafa wE-w €2

Zy zu

« T B
d d

VI b

4
<

>

Cy
«

x @ x (b) ()

z z z

°l g d

30°

x (@ x (e) x U]

o 4.28

4.25 TUH JUHR Hea f5gd 20 W F IR gt 550 10 cm €, HOAM 99
&= o el © Rt 9| 0.10 T ® iR S geelt & det & ofdad 21 g heeft
H 5.0 A for@ om0 venfed & @ @l @,
(a) Feell W oH dlell hel SergrH SOl 4 772
(b) heell W oM oTell el TR st 1 7?2
() THME &5 % HRO el oh T TR W o dlell el e el
1 22
(St 10" m? srweer & a1 A & AR @, St g s
e 102 m™ o o ®)
4.26 TF TR St 60 cm ol 7, gt 5591 4.0 cm € 3R fsd 300
el 3 T AU T Tl 3T fieR TH 2.0 cm o1, 2.5 g SAHM I AR HoR
(%% o T1ehe) 3181 o ofeaa 1@l B 1 R TS GIATereRT o1 2181 i1 aifest et o
E1 AR 1 URHATeTehT o Hia | aTEl WASTRl g U Tel 9 | el w0 @
St 598 6.0 A e o g5 it 21 fohm 9 1 g uw (afteea w1 s
feen & @) 3@ ufewferedt o W H yerfed 8 W AR T GRS HohTl?
g=9.8ms>
4.27 ot TodAier #1 heelt #1 gfade 12 Q #1 4 mA 1 o[ «r yanfed eH ®
Ig quitchel faeid <9 1 @119 39 freaAdiet 1 0 ¥ 18 V ¥ o dieediet §
Y EART HIT?
4.28 el TredHiiet 1 el #1 Ui 15 Q #1 4 mA 1 o[ «r yanfed eH ®
Tg quitehel faeid guifen 21 219 39 fea=Hie il 0 ¥ 6 A TWH a1t THR § Ha
172 wiafE FET?
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