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HUI; STH—gelag, Wiei qen fod “ReEE ar’l W o Rifua
gl g1 78 off fEn fF foarm oRT fFE YR gEHE & S
T 21 TH IE W Tor HEeie 4 TR YR ol o atfa S==
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B ARl 1 THSId T YRR ©—agd & Gidl &1 gahiT e
Yo SAfteTd Gia o a1 &l &1 9 9T g

4.2.2 GahE G, FARST I

M olifSe fagd @9 E (r) 921 919 &9 B (r) <A1 &1 Suferfd
o g fog e g (37 v | Tiaae den forelt e e 979 t W
r R feoq) faemm 21 fRdt stmew g W g S e g eift
o1 %1 TH YR ek TRl S ekl B

F =q[E(r)+ vXxB(r)]=

Fﬁ:rgﬁ-i-F' .

efgw W @+ (1853 -
1928) T S7Hmeh o Ygifas
Afqepferm, foea & dbew 9
I foe, ek qen Afeht o
T i WISl i | TR ScASIeh!
R FaRF &F o Ufed g
(ST 99mE) &t AT HH R
fo st oy ® e smaw
o ST B i AR R
Tk feIw 3 1902 ¥ ot bR
TR fRal T 3R S Sfed
IAAT R TOCAT TR o STHR
R FS TR THHN 6T Th
q=d Foa- T 8 37
THHE § AR S0 GHIR0T
HEd &1 THIHTN ! Seu=T hid
T 3% 39 929 & 9R | T8 Jd
T&l o f& 3 T w qen
oo &1 T SIfHuRen W
FHereted B

(4.3)

79 9l 1 UL AT, GRS A U e o= Sefen) g fagga YoM W R
T AT o SR W e TRl ol 56 el i 316 oIk &e hed €| faga & ok
TN M ol ol o SR W di 39 TR § 7R Y € g 21 9K gH gashia
&5 o Y A R W egH § @t e frefafaa faevand frerdt 8-

() T€q, v B (U1 S NG, S qe1 gahg &) W i e 21 HorEyr w

A &Il a1 HAIEY W o et a7 & fagdid gidr gl

2024-25

A
-
v
o1
W
|

-
©
N
&

107



% oifaeRt

(i) T 5 q [ v xB ] 37 G GIR1T &5 K1 Tk FEY OAGS Bl g1 qfew
UM et &5 o HRT §iel S GHE (IF) Y Al €1 FE 99 Bl € S|
o, ST TN eIk &5 ST o e el 8 (TR ke ®) | St o den gershia

o7 4.2 SR 01 R o T HI DM (@) GIR &
B ¥ 9 IV T U v A U AU hIg HEEd o7
Tl o 39 LT & ekt faen <feror e f=m g
IS Bl 21 (b) Geehid & w1 Sufefd § wiaviial
3Taf¥Td o1 o faed g i f3en —q o fasm =t fgom &
foradia et 21

&9 I e T T F gE@ A e e R
Tah! e WK oHwS (1 AR ) & faw fom
4.2 ¥ 3T ATIR U T2 sreren 3feqor g% a9 g
e Bl 2
(i) AfE e TfeAE & (qd Ivl=0) df gk
o YT Bl €| oheiet TAEE SE € ool w1 e
Tl

Jah &5 o folu ol aehid &7 o AH Fi
R 2F H THR Wedl il 81 IS o o FHIHI0
HEdq FAaN v Ol & A9 THi% AF @ F = q
[vxB]=qvBsin 0 i, T& 0 AT v T Fash T &
B & 9 %1 &1 7 [ 4.2 (a) If@n] | goia &=
B 1 AT 1 SI 66k BT §, i fRE Tehiw
3MERT (1 C), 5t T B & @e@d 1m/s 37 v § TfaAE
€, W A 5ol | g2 el

farft Gfd @ &9 S € 5 [B] = [F/qu) 921 B 1 9 =2 Yehe/ghelid HieX
21 9 U H 267 (T) Fed & T Frrien 3%l (1856-1943) o ™ W @l
T B %Al Uk SISl "Ik B 37d: Ueh STUElishd B¢ Wik SH (=107 3%) 1 W

ITIN R S B

4.2.3 T gaEE! <Miefeh W Seiehtd oel

&Y fordll Tohal TMAHM STERT TR gaehid &5 g SN o9 o fageo 1 foar
faga uREE et B2 & fou &% "end &1 oA 1 99 THHEH STIE HIE A i
fordt g W fomm w3 81 29 fondt =reren (S seiegiq fashict ares €) =t wifa
T & UohR oF TIfqefiel aTgeh A1 A SIS 39 TIfqeiel STeRT argehi s S SE
N a9 Jetsh | el Tideicl A dEehl 1 G& nlA g3l 39 =as 88§ S1ufiad!
forga o 156 foT &0 9% W ¥hd ¥ T yos Tfaeiial 9 w1 ST9ere dv, ¥
(e 3 *fEn) | fRdl aI gashia &5 B i Sufelfd # 37 aesl W aa

F = (nlA)gv,*xB

T&l q FH e & oTEW H AW R @ W ng v, [OEE OR S § qen
l(ngv,) | Afaem am 12 (faea om den foga om0 =9 W == o fau seam 3

3f@ul) 39 THR

F = [(nq v )IA]xB = [ jIA|xB

=]l xB

(4.4)

el 1 e |igw B TSkt qimor 12 S foF 9 w1 oiere ©, ae gqent faun faga om
1% ggw B e S faga omr wfew =2t @1 wienon (4.4) o offam =~or o god

108

Tfew g 1 j ¥ 1 W wEaia s feo 2

2024-25



T a3 ek

THIHIT (4.4) Greft B R A0 Bl T1 39 THIH G B Tl Gk 19 & 71 TS
o Tl B8 N S & el B A IR i Ao o €, o B0 3 W Al
5 1 Ui, 38 W 9z dl F1 e AR 3 e 5w R ©

F=)1dl,;xB
Jj
SATRTY TRTON § Hehod o] THRGH § uRafdd & o 2l
IETEAUT 4.1 200 g FFAE A 1.5 m Tag o6 el €Y R § 2 A fog@ o

yefed & W@ 21 g8 el wehaee afast B gehia &5 gR o1 o st o el
2 (o1 4.3)| Jeshia & 1 GRAT 716 HifeQ)

e 4.3
T T (4.4) & SHER, R dr=-arg ° Freifaa & sqep Feifad @1 & fag 3@
R TH IUNHEN 9 F 591 IR0 [1B 1 FMfeT S $96F ¥R mg Sl 9qfad
Y Ten| 3Tq:
mg=11B
g="9

Il

|

~ 0.2x9.81
~ 2x1.5

2 A, T8 T m/ 1 FAfd G- 1 9T TehiH ofard SeauM Sar qat 21 gest
o HahIT &5 H T A4 x 10° T ® Gt g6 el suan & )

=0.65T

IV lnr2lbe

SETETT 4.2 A Fh1a &5 ¢S -8 o GHRN & 9 ST F01 eHeHh
X-3187 o SfEY TiaHH B (ot 4.4 <f@w), o RS et ore SR oI Steifeh T
F (a) TR (FO SR (b) T (¥ &) T

z
A

LIABK IbUS) kelkete — lot DIGJbIIE LIhD b kIR bidkl

'y
<
|wiy xapul/udewed/eael/sondo/gei~/npatiremey sAyd-mmm//:dny

\
><><><\><\><><><><
><><><><;%\\><><><

<><><><><><>\<\3<><
><><><><><><><\\>5
X X[ X X X X X X
X X[ X X X X X X
X X[ X X X X X X
X X[ X X X X X X
X X[ X X X X X X

l><><>P><><><><><
X XgX X X X X X
=
T’V lnx21be

i EP W 109

2024-25



% oifaeRt

T U1 o Ay FT R 1377 o TR T Sl GIRT & B BT fI@W y-378 5
ST B, o1: WS oel v x B % 1491 z-3781 o arqfewr (Y e sreren <feqor esa
IS M) B 910 (a) TR o AU I8 o1 —2 311 ok SR 91 (b) SR
(W) o AT 7w +2 3781 o STfEE 2

33U 4.2

4.3 Smwa & & T

31e &1 MR Ak TR o gahia &= o Tfaefiar emeet & fawg o steagq w3 g
Tt (Fem 11 1 ISIgEH &1 1™ 5 fa ¥ g7 dran @ & afz ot 5
1 HU1 T T B TR F (Sten sUh fqudia) wiE sre@d ® ql 9% o9
B S HU W FE FIA S| GAHT 85 H AW HT A F TR Y, GIH
o U7 S T I TN S oead ST 1 3T R kA AL BT qer A7
o A o off S Rerdd T8l sk (R | i faen § afedd @
TR 21 [+ S, 7% fod & o SR 9, gE, ¥ fa= 2, foge
T o Fia (T YfaEHicR) Fedd € Tehdl § IR 39 YehR GaT ok
T o i I TG L Fehell 1]

7 forelt ThEm ga&ia &9 § AERE 01 HT Afd W =R )
e Y feurfq W fomr wifey fSed o v oshia &5 B o iaed ¢
e 96 q v x B ey o1 Y 9w I @ den gawig & ok
e age Tfd Scq=1 Il 81 R v GOTB T TR & Aqad &, al w7
(7lq el gd & s/fewr) ader 7fd & (o1 4.5)1

g 9 v 1 FE 999 T, B & IRW o T
y 3ferTe STURETdd @l §, ifeh Fehid &5 o A
Tfd A1 a1 &5 Y T8l STl B o dead fhdl
e ¥ Tl wee w1 i, agel T 2 2 fes T8 st
Feford! fd a1 w3 € (Fot 4.6)1

oo frselt wemetl § T W@ fom ? (3fem
=™ 3 Wel 11) fF afs forst o1 & ga@R 991 &t
55 r 8 @ 39 HU W T A m v / r I o kg H
TR TN U o cead 1wl © T8 ATy oo ed
g1 A AT v k1T & B o waad 7, @ gah 9ol
o v A 1 &5 B % e eidl & ael ATehy o
1 wifq gHeh1 GRAT g v BRI B1 S 1ok &iet ok
ZSThl i TR o €9 H foed W

mv?/r=quvB,

r=mv/gB (4.5)
o eifuss wam = sa & erfuss fafda gm0 &6
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2 B
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HHE U9 W Al 3FFe 1 Gehe, 2R, IS Bl & S I9 w1 IR 81 968 YHR
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T e e e 2,
FAHR TR & TR 3R 379 374 819 T goci i 39 R HiST o Sufaar faga
YR T 397 T AR Geha F, 79 39 &1 T howl g ST BT &7 BT fewm
T 21
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%\E

fora 4.10 fwt forpaamet o1 &1 gasia &= e i fawa awg ¥ afvfq famr g

TS Fram g Seq Hehia & w1 faen fruifia et 21 uer % Sud ured s Sw ya

T fract Wred i IfEOT e W ST SR ¢

IETEUT 4.5 o 4.11 § 39T {ER foed de ar 5o 12 A fog@ o yarfed
2 @ 2, H 2.0 cm o0 % SreaeR =1 ¥ Higl W §1 39 919 % %y W gk

ﬂv

(a) (b)
fora.11

(a) Ee Gl & HRO ekt & T 22

(b) Torm &9 # arefm gR1 B 1 & 71 IS IR R 19T o6 AN | e ® 3R
e ®9 o 34 Th TR & G9E B

(c) M 3MYeh ST ¥ hIE qHed B < qR 1 IH B o srefge | weel &l
g ¥ fo 4.11 (b) H <9fT STER 37 fon # O 3

&

(a) He Gl & Yo g9 & fau dl 9 r 99 €1 27@: dIxr = 0l 38 ¥R
i @e IB| %l g IEH A&l

(b) erefeTHR = o Wit Gel o foaw, dixr T Th TR o FHi & (T o
ae o a1 W gU) | 38 YRR o gl AEE uiEn | gt g S 2
37 arefgaTeRR =g ok foru B w1 fen <feror e fom g 9w et @1 g@en
IRATT JRRR U1 o foIq B o1 ST 81l 81 36 YehR B &1 A 1.9x 1074 T
% e &9 ®ITS & 9 o ATHcieed $Heh Wiel Sd g 2

(c) B I TRAT a1 o€t & S (b) ® © W feen foadia 2

IETETUT 4.6 10 cm 531 & 100 FHEHRT AYS T H i Fhell T Feeht R fa=R
Fifore o 1 A foga ¥R yafed & W 81 Fecht o g W kT &5 H1 qREm

1 2?2
T Tl Feoll HUH AU T 7 : T Yoish TR 19Fd i B R= 10 cm
= 0.1 m ¥ HHd &1 B B F&A N = 100 €, 31q: Gahid &5 1 qREm

_ U NI _ 47x107 x10” x1

B = =)
2R 2x10

=927%x10* T=6.28x10"* T.
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4.6 TR @1 ufRuea feam

qE-TEe e 1 e i 1 U 3T dehfoush qell el SuM off €
TR & aftuedia fom o fodt gt g3 fomant 1 @i e, W fomr fean
ST €139 IS W T ¥R vefed g1t 71 89 g% faer w € fR g
Tgd W 37y @1 el U ety s 21 T € U @ eeEd dl W faEm
I BH 56 foe T Gaeh1d &5 o TRNEE 5 B, &1 A o7l 921 39
e dl 1 g 9 O w3 (2 AN B, dI=B-d ]| 39 YhR & Gl
TS Th IO o A1 aiferd foRT S 21 88 W W R & © i
S-S STl H @A Uedl @ TRl W@ dedl ¢ q9 IRl AN TH
FHEREA &1 STl 81 UATeR 1 R 98 wed © o 98 gHehe e 9
Yefed 2 aTe St T o/ W1 u T e §, st

[Bdl =yl [4.13(a)]

Tl 1753 T TRA oTelt et foed ol €1 59 HHishor i 53 &1 HHR@l C o Hardt
a2 oF S fordn T 81 S ey o feen wiwferd © S <fior ew fem 9w
I B 3T <1 71 hT Sfera b 9 e ® wifew o faen o wrer wuend §B-dl
H i T get 71 7 IS i fen =9 faen i *anh 7 fe fagd ow i e
M TR R
gd | SIIUART oF faw THIhI [4.13 (a)] 1 FEl Afw Welidd €9 &<
g i1 21 89 I8 A TR, 39 YR o gl | U9 e (St o wed
g1) 1 W W9 € W TH YR I © TR U9 o Yok fag W A
(i) B 991 o TeR@ © qen g i B €, ster
(ii) B TI91 o Sfeiaed 8, 31
(iii) B % &I ST 21
T T AT L 19T 1 o g (9rT) © fees foft B weiea 21 9 efifsg
e ¥ IRes faEd On 21 99 TEE [4.13 (a)] HT 39 YRR e HT R §
BL=u,l, [4.13(b)]

<& feredt frenma o 39 YR 6t Tufafa & o for fom 4,13 & e forga urmere
3 dR o fore €, 79 UfeR 1 From e gashig &5 1 T W Jodishd i A
T S Sk S YR € S for e e fagd &9 w1 i e o e
TR 3l 1 38 A RU T S<eer 4.8 ® <A W 1 uren &t Hien W@ v =
T 99 © 91 k1T &5 g9 i URiY o TRREE 21 SHieor [4.13 (b)] % 9
we7 o AU 3@ f9W ¥ 9@ WM B. 270 %1 B9 U8 UM E R OR % 9 r @ W
Teehid &5 TOIRE € 991 39 39 WehR oFe feRal ST Hehdl 21

BX2nr = pg 1,
B=u, 1/ (2nr) (4.14)
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mTWWW@%W#W%ﬁ%W@
@) 99 9% ofafifed @ fF r B0 & 99 &y fag
(AR <1 2787 ok ST Tad gU) & 1 IR THE 7
TR IR G gaHE &9 H dorER gaffa § S &=
A < st W R S gl € sheet T €l
fadensh rm fAsfk @1 et et o Tmfafq i & geemet
% T WA & 9 T
() TH I ok fopddl oft fog W & =1 faen suer woeiid )
T €1 e T 4.1(c) W e difem, e =l g9
Tohdl § oFaftyd g3 21 3 W@l 5= 80 gawi e
@ #ed ®, 5% U9 S €1 e feeaga & et o
i1 €1 frerdega &7 W@t oF el @ IRy qen o
AT W GAE et €1 Hid faRe uReEe e o
R R L e
TIEHTOT Tl B
(i) T = AN <7 AT Y9 o1 98 © T @iy dr sed
T 1 7, 9t YRR T W 3Th FRO Gh1T &
3d el B1 7€ oheiet AR o 1A g o1 R faepfed
BI1 €1 8 & T N o SThEuTl ® qen T e
Gia (o e o) 9 g0 o SFehaEu
(iv) @9 AR % HRU I gawid & w1 feen w1 fruifa
FT T TH WA 790 71 39 Fam # <femn g% frem
Fed §| TE 3T IR B
AR i 377 3T 819 | 59 FHR Gh{ST o STTHT 1 G SISt
forgga &7 &7 fom &1 IR Tehda 1 ae SgRT STl ok qe i
fam gawi &5 1 faom | g
UfeeR w1 uRaefta fem aei-wed fem 9 fa= =72 21 SH
& Frm foed o qen geshiE &9 § T e W © 9o gl
& Tl faga O % TAE sdifas aRomd #1 o wW@ E) S
G URR & o qen se-wed e & o € S o'l ey
mSY R e et fEm % = o {1 e 6 e qen ey
1 g S &t i steren ufiyss W Rt sifas afe (Faw
tora foreqd &) 1 Heel Tt o= olifqes Tfer 519 or: & o
Iufterd Gia (faega &Ry steren e & s Geel e hid &
Tel s <1 g o1d 7 ot @ for wfrrer w1 aftuefe frem fea
37 Tl fagd et W @ B € S 9Hg % | uiafid Tél
grdl| Frefafad e 36 9Rag fog@ o @1 o1ef wme o
Tl 4T

* o e - gere (o) frm ¥ SR afarr s e wed
& T @ uh FEm faeE O we & st W gehig & B w1 e
21 & q1 SO WY fagd yREE = qr % fow B w1 fgen €1 e
el & ShS qen offeral w1 fo=t sfiert 21
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31 TR (1775 -1836) 373
T UfteR T Wi it e,
nforas wd wWEAd o faweid
forgaifent form =Rt sTemfen W&
TR T a9 gfas o &9 12
a9 i g H 34 MU § Herd
TIfa T ot offl TR 7 e
1 Giel 1 Hewd T IR UR
foed & gasc H ey e &
T 9= &t T @l @ IR
T 37 @il @i 9o 1827 H,
Mathematical theory of
Electrodynamic Phenomena
Deduced Solely from
Experiments & T&& o
TYhRH o €9 | gEl 36 IRehed
F1 fo Gft gawa kA, Jaare!
forega amiel & SR B ¥ U
T Y wgd oy 3R Jerrng 9|
T IR 98 THIE AT 1 AT
1 FEA0 St e T 21 61 T HI
39§ =EitEn @ SR g @ T
ITh! el o TeeR W IS FHIY T’
IhITid € — Tandem felix (3
H 9gA) |

—
~
ﬂ
o1
=
Q0
W
&
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STl 4.7

ST 4.7 5 4.13 § T ol e Hiell JRehR SFe e o1 (gt B a?)
forea R AR e <o foe o1 1 yafed &1 @ 8, <vifen T @) s faga
YN 39 SR FIE R THIHH &9 G faafa 1 &6l r < a @ r> a ¥ gaha &
qRehferd It P

- -~
g ~
N
d Kr N
\

I'l \
l ‘
I —» \ @B I
\ 1

7/
\\ ;
N 7

7
S~ >

2
fora.13

T () T 1 > q R Toem Hifsw) {5 qrer w2 @ifhd € 9 ayee e o 91
Tohsl g9 o &Y UHET U9 ©1 3E U9 o fog

L=2nr

I, =9 5N Uiehg fogd um@=1

Tg Rom feret €ie o arR ok forg guitfea sose 21

B(27rr)=u01

7N |
B= 2;’” [4.15(a)]

1
B < —
. (r>a

(b) FehTUT r < @R ToeIR HifSTQ) g8ek forg, QiR re o 9« ¢ | w1 3ifra 2
39 99T ok fou g9 &t 55 r on W,

L=2=nr
79 el Uferg foEd R I 1 9 [ € W 9% 39 7 ¥ w9 71 i fogd g/
1 faaRo THEHH €, TReg fogd o o @791 1 9

nrt) I

Iezl(nazj =?
I 2
W%ﬁmmwﬁnmﬁmmhrhﬂoa—rz

I
B=( Ho )r [4.15(b)]

2na’®
Bor (r<a
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T a3 ek

7 (4.14) & B o 9RO 921 G- o % 9 U r & o= WG <9091 T 2| gk
&5 1 TR STIH-379H IR R IRl (1 37een 2) o TaeRE € qe 78 &t ST
¥ Tt 9 feru o1 weh <feror wed frem @ i 1 T 21 WSS | onevash
Tfafa foomm € afae s R R &1 fam e @ @ iR 1w 2

Tel A < Arg 91 9 © R SEfw R o aftuef fem w6 R of @
W AR TR ST Gewrdl @ WY T8 W YR § Ehid & F1 Gk God € SAEH
T T 3T o AT, STIART 4.5 § i fohT T JamehR 91T o I §, TH WA
TS B = I/ 2R [FE6T01 (4.12)] 1, S 91 o %65 W gawE &7 o o g, ww
T o TeIu o] el feman S Sehan| ety Geh wga o uRitefet € T s= wntatd g
2 e 39 T w1 Graugesh o] fohar ST Wkl €1 el A W €H 3Heh STE <
I ITART B el 3Td START ek FRmi— IR TR T8 2RIse §R1 3¢q Gahid
& i uRehfad w | H

4.7 gfATteent

eH F81 Tk oisl UfATTerhT o favd # ==t i) s uiAnersh ¥ g9 e 98 2
foh UftTcret o1 TS SEeh! B i qor o 3tfres @1 qRATerR § Toh el R
Tftiet o SR W ferqer eran @ fraw weieh %y 31o fehe of Y o 1l T T
BIl 81 T WohR T %1 Teh IR U191 T ST Fehell 21 Ferelt aftferent o @eft
o HRUT 3T Pl kT &F Yk Y o gahid & 1 e A B 2
ufTfere W @i & fory gmferd ari &1 SuERT fehan Sar @ difer Y Uk g W

Torgaredt |l

3STeUT 4.7

|

(a) (b)
T 4.15 () wftiiere o Tt 9 S wosean 61 gfte § wTex @iwn g9 10 8, o SRl o &5
Sheret del SAefgaERR AT S9E T 21 e W 3fEn, fRg yeR ure-ue o 6 o s geehig & T

TR i TR #3021 (b) fordht afkfa affernt o1 gasia e
o1 4.15 o ferelt aRfia afeferent o1 geeia &= <oien = 21 f94.15 (a)

T B 3 URATI o U @S i faeiiid en fo@m 21 fo4.15 (b) § JaehR
I W T8 T ¢ TR < UE-ure o %l o sie ek & T 8 e €1 4. 15 (b)
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33(&{0T 4.8

T eH qe dEd © T AN o Hed fag P W gueht &5 UHEHH, WA 9o
ufTfereRT o @187 o TR {1 STel 9N o Hed fog Q W gaw1g & go € SR Wy
& 78 UfIfereRt o 2187 o TR € A1 STHT e Nl AfWetsad HIE T2 off
T 1 S-S ufEferRT 1 oo ¥ gfg B © 97 el SoehR o1g o Ted St
fe@r 3 @t ¥1 o 4.16 ® g7 sTewiichd s faefua fhan man 21 wfiferent o
waﬁaﬁg%&w%ﬁm%wﬁmﬁw% fiee &2 fag W gawia & el o
T B B

"'/';""""E"""""""""'li'l'l-l-l-lq\\

- |

N PLS—— S —— b
e
)

NI T I I IR IR I IR IR IR IR IR I X T X T R R R TR

ot 4.16 safus @t afiTfermt &1 gawia &) gahig &7 w1 Huifa w0 & fo
TH T SR MR- a, b, ¢, d R =R &@ 2

fordl SRR TR -T1eT abed W foeR wfw) i@ ff S adh o st g
2 cd ok IR & I B YR Wl be T ad & S Geawhia &5 1 T2k T
21 36 YR 3 <Al WE gt & | ®ig GrEH el 9| 6 ST ab o ST
“ehid &9 B, 39 YR, UeR-amwr ot g deag L= h |

M AT 9fa Thish oo B T G n T, 99 WA HI Fol G&A nh B 3
TR IRaS fogd ¥/ € =1 (n h), F&T 1 wfefas 9 yarfed foga am 81 i
o U oM o STgaR [WHie 4.13 (b) 9]

BL= u), Bh=pJl(nh)

B=u,nlI (4.106)

&5 1 fegn <& g5 g 9 Ui =it ©1 aRATToTehT 61 | S ThEHH
Tehid &5 U i oh forg feman Sl ®1 TTel ereA | BW 9% <@ T ufifas
H iR 7 e Fie W fauna gt & IO w1 g9 2

ITETTT 4.8 HIE qRAITART Feh! ofarE 0.5 m 91 5591 1 cm ©, § 500 W 71
798 5 A foed o vefed e @i 81 aiiferent o iR Seenta &9 o1 aREmn #2082
n=%=1000 Y yf Mo
oS 1= 0.5 m a1 5590 r = 0.01 m| 39 ¥R, I[/a = 50 AU [ >> a
Fl: TH o7l TIATThT T G [ HHIEHOT (4.20)] 1 STAN R Gehd €
B=unl

=47 x 107 x 10 x5

=6.28x 10°T
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4.8 Tt iR T anretl & ster ao—Ufier
T 98 Ui ok ¢ T Tl fogd uREED W % R
<[eehid &5 Scq=1 Bl Al aE-Hed em 1 ured e 2l
e € T T8 oft Oren @ T o uRerdt = ® e
JaHE & 96 TRIG FA T T8 ARS T G HT ST
Tl B 37 T S HTA THETT ¢ o Th-ST o 7 feord
T foR[A YRETET = Tk TR R (Fa&id) a9d AR w0l
T 1820-25 Fi 3@y H URR 7 36 Gk 9 &1 Ui,
! ToRId o1 o IRET0T, ATeteh i STeRfd qer ST W fHsfar
o W 37 AICThi oh did i §U W R 1 st foRan 5|
ST H B9 3 IR faed UReTE! =] % TR 3T W
B =@ T S FwEITad YRR o6 99 915 S o Wid STER
ke T H AN TRl w0

//
I,

fag 4.17 T ¥ o TER TCF a 79 b <0 T E o foa 4.17 < ofa e, GG =ereh S

o gorhd d & qen S (IHiaR) shEen: [ den 1 faea o

STIfEdt O/ (TS i eEd & W E SR
N TE-TR Y d W R @ B TeH @ F

yafed & @ €| el ‘2’ Tas% b’ ok Ry yaw fag W O W b W e S AT B

T a4 B_ T @1 €1 79 <01 5 R o ST{ER 39
ehid & i feun il (S = &fasid: @ e ©) €l
TR o R fam steren [ [4.15 (a)] & 3TER
9 JaTd &3 1 qRT

Ba — IUOIa
2nd

= b’ o fomga o I, yanfed € W E B, % RO UREq: TH o A
ST HA 1 TH oA F1 X AR ‘2’ FT AR St T (3T THHRT Y wWF IR
Thd §) W TW 9 HIF,, 5N THifhd W &, WF ‘a’ % B b’ F G LT
O Sl B HHIHIT (4.4) § 39 g 1 qRA

F, =1, LB,

I,
='U;7tad L

IRd B b’ % HRU ‘e’ W oI Hl URhfad H T 2| 79 TR T SW
foram feran o 34t e ok o=l ok g 8W b’ H Walfed fagd & o %R0 ‘2’ o
Ge LR A F, & 9 701 ‘b’ 1 3R 4w 9@ % wehd 1 7% ufEm § F
o SR 9 ‘b’ H AR A g ?1 39 TR

F, . =-F

(4.17)

(4.18)

ab
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33(e0l 4.9

eI ST, 98 =A% R T o Fe| oh 3T EY 21 T YN eH WHiR
<Teteh! qerm STfRerdt faea smiet o foe = o <@ € faan @ fF sm-wed e qen
WARS T R W IROME <A & A ok W e % eEy B

T SW Y IRomE ¥ g uren R gue fRen | verfed e el form emd
T TR S W T W we w  f faw fened  wefed 2
aeft g urd Uk SO 1 Hidehita il §1 39 YRR

THIR HRIE A1 T Giraaiak §Rid glaenfid it 81

g frm 39 fam & fouda @ foge s feragfast § sweaa fear o
‘g A o wfaRdur den o e H enehdu e 717 Wy 9
(THIR) ¥RE Ush TER i ST et

A ST f o F,_ o 9fd Tehish dag T ARG ol o 9 i fefud
A B TS GHIHT (4.17) 9,

_ IUOIaIb
fba 27'[d

ST A 1 ITAM Toegd ¥ & Ak TR (A) T IR 1 9 i
H feral ST wehal 21 98 G SI g A § 9 T 2

T R g7 STufadt faga ur € S < o, Hie Sveie sy e o fafd
H T W H 1m g8 R o I arerenl | Yoifed @, @ 379 § Yoish drereh i
T et oo W2 x 107N &1 o S Bl 21

‘UfeqeR’ w1 T8 TRAT U9 1946 § SToEE T off| 78 Uk gifaew g 2
ZEER § TH LAl oh gasid &7 oh YNE hl faq@ & AfeT 991 9gd ad il
% WM R 3t sonfafd wF sghd &1 Fefedl oF et T SuhwT, 59 um
qel’ Fed €, H1 STAW 9 FifE 9 i 99 & fow fFma S 2

1T o SI T, 3Tefid Fold wi 16 g9 UERR o U § IRfid # gehd

<ol et =eTeh | 1A w1 STfied! faga o yenfed eidt € f SHen! STueY e
T TF Yehe | YaIfed AW FT AA TH e (1C) Bl 2

ISEIOT 4.9 Treh Fuifd wom w gesht & gaw &5 %1 &faw wes
3.0x1075 T®, a1 39 &5 &1 fun diifas <o § Hiifas S8 1 31X 81 fordt
Sty ofd @Y =Teieh 9 1A H1 STRad ¥ Yeifed 8 @ 81 59 98 ar R
&t IS R T T 7 fagd U o vare w1 et (o) 7@ 9 uRmm w1 S (b)
2faqor ¥ ST HT AR T @ AR H GAF Uik @arE T del T 272

TA F=I1xB

F = IIB sin6

Jfd Tehish T W oA

f=F/l=1Bsin6

(4.19)

* T8 g w1ef Frehor ® foh 9 guR wr gug faek fagg umd/steren wfaeier sewn @ €
Ta STERT/ATerhl o e gel o faw Fged w1 dow fram a@ny T g Jged & dem fem
1 AEYFh RO AR § et forpe Fer o Ham w1 wRe 7)1 quify e fagd gaw
&= o e gHa ek feafaal oF gehtor W A et €, W 59 I o W R & gR oA
o &t ot wfiwfera fean S
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T a3 e

(a) S foe oM qd | Uy w1 @R Welfed eidl 8, a
6 =90°
Ad:
f=IB
=1x3x10°=3x10°Nm™

g UER w1 gRem1 § 9t o1 o 7 2x107 Nm™! @ =51 81 37d: QiR
T TR T o [T ool o Jachld & Al 3T Y[oi-Heeh &5 o gl

1 GHE H Hew@qul B1 o 1 TR e ?)

=9 fewn &1 ‘wfel o @y UERd’ o 3R T % grh W fRer s

el 7
(b) v fogd oM o yare w1 faen 3o @ S T @R 7,
6=0°
f=0
3q: TAF W FHIE oA hE &l Hll

6’V lni21be

4.9 TSR arT U9l W el 3mgul, ek fgga

4.9.1 TUHTUHN FahiT §F H EAEhR foe@ amr
I9T U S AT

e BH YR 98 F@nin & whaaH gohig & o frog
SRR 9T TSTe Srafierd! ferga o1 [ yalfed e @i €, T ol
T[0T hT ST hIAT B1 T W HE A & ARG T Franl a8
IeER Y fgyd o =IEeR o Gued 2 Sl 98 THEnH faga &
o gurfar @ (39 1.11 3fEw) )

B W SH Tl WUl TR fereR whid € fred SRR ure
79 YR o ® fF THEAM g9shia &9 B I % qof H #1358
o9 4.18 (a) ® zwian T 21

FAhTT & U1 T I ST AD TN BC W HiE gt AR
T FIAN FE WA KT ST AB F @I ¢ q T W TAF,
AR w¥ar & Forgant fewm e & 9 ® ofieR 1 2 21 39 =
1 TR R

F,=IbB

T YT, G & 91 CD W TF 9t F,, STRIT i 2
S T9T ok el o @Y k1 AR €1 39 oot ol qRATT € :

F,=1bB=F,

T YR WM R SR 2 907 9 €1 a9l F, O F, &
el o HROT TRT W T =t 0 HEd Fa 21 =97 4.18 (b)
HAD fR @ 71 1 T 399 fa@man 0 71 g T i €
IE el ATl a9 | e U ki Y9 S il 21 39 o
ot kT AiEToT #

T=FIE+FZE
2 2
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(a)

FZ

<— a/2—>.<— a/ZJ
l :

F,

(b)

o7 4.18 (a) THEEE g &9 § feed
2 foe@ UNER STEdhR Feelt| ok
ol m ST Gehd il &1 ot v«
38T o MR ® U1 TR Yg Feet
AT Ui FH HT 2 (b) hS R A
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% oifaeRt

= IbBZ + IbBS = I(ab)B
2 2

=IAB (4.20)

Tel A = ab 3794 H1 &% 2

319 T 3T IH Y0l T fomR 4T FT9H et o1 9 gaenid &5 o6 STIfRer T8l
€, Wq $Toh S IS 10T ST 21 BH Heehid &5 B 9 heell W Aiels o |
T HI0T 9 od & (Tee hi01 0= 1/2 o qeedl 7)1 fer
4.19 ¥ Ig =9 YHO1 91 T 2

siell BC G2 DA T S1Ed 9a IR § 99 faem
¥ faudia qon secht & 3181 & oy & Fd T A 5
BC 1 DA & Tefd sl &I waifsd & &1 314l o
Ifee WfEd g o FR A TH g H R FW@ €
URUTHEREY IS 2wt 1o o S0l T €1 gensli AB
qN CD W HEW 9 F, TN F, 81 3 «ff ufem wfzd
TAM o T 2

F,=F,=1bB

W A T T €)1 39 IRUMETEY Uee w1 9E Th
9 g I il ¢ Ay, fusel g frad e 6
T Gah1a & o STIfRY o, i o | o SOl &
URATI o1d %A B 3G HRO T B o SoH s o
Ial & e T ofeed g0 %A T 2 o 4.19(b) ®
fa AD T 39 =Faren o1 99 @ o 21 39 9% <9t
T ? R A I I T g S 1w W e A
1 YA

(b)
o7 4.19 (a) TN ABCD &1 &5 4fS9 gashia &

r=F Zsing+F,2sing
2 2

T i ARl R0 0 T T (b) TR HT HU =IabBsin @
7991 SIS AB A9 CD W %FRA 5 F, a9l F, —IABsin 6 (4.21)
T M S-S 6 > 0, T o Fell o o9 dead g W

I T AR T 1 THH I T S W © q1 JE el 9901 5ol S I 7 S
&1 THIHTI (4.20) T (4.21) o o SN T Feell ok Gaw1a A0 a1 a1
&5 o TRY TOFHA o ®9 H o L Thd g1 fIgd O ue o gaehig smgef
B TH YR YR hid €

m=IA (4.22)
el &7 Gfeer A 1 faen 3faror e oS f9m o STER %7 o qc o iR &1
R ffdse ® (o1 4.18 3f@w) <feh m qen B & i 1 101 0 7, Gefishavll (4.20)
T (4.21) F oherel Teh AT N1 o4 Tohal ST Gehdl ©

c—mxB (4.23)
7% ferdgfas o y & wew 2 [faeg &9 E o fgya smol p_ &1 dem
feya]

124 t=p. xE
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ém?wwm.zz)@w%,ﬁmﬂaaaaﬁﬁnﬁ[mzl%ammm
Am’%|

THIH (4.23) ¥ T ¢ & o m G919 &9 B o TuiaT S7efe Jfagaiat e
2 1 =t ol ¢ et e ST €1 S sheedl W Aot vl e g al T e
1 3 S Fl & (T8 GAh1F i m HT e o W off o] € 2) 1 S m
q B WU B § A Wreewen TR 2kt 1 Fect ¥ i off Yo g W 9 et
S Bl € S gheel i Gy et o fefd § o <a 81 S 3 qiawwiol e
€ o SR sl Bt § it gl § i §uiH eH W U ool Aol S
21 & S 39 ol | 9fg T 31 31 39 o ool 1 Suferfd o wRoT & oy g
e g GaRTT f5yd a1 GohF &7 o WY WE H e A 2

I e H UE-UE W gUN R Tl I Sl o forg SHeieh, THieh (4.23)
e off @] e 1 q9 I8 A W YRR F RAT S §

m=NIA (4.24)

SSTETUT 4.10 10 cm B *1 el sheedt s o-7@ 92 100 R €, §3.2 A
fog@ oM yefed © W B (a) Bl oh hg W Hawig &% fhadl 22
(b) T4 el 1 Gahg el 1 B2

Ig shecll Healer de § Wl @ don ferdt & s1er S sgeh a9 9 WifEa ®,
o R SO T o ToIU sl §1 U 2T o1 ThaHM Heshia &5 afas f&on & 7
S 39 YR T 5 SIRY H hecht *1 311 gehia & 1 fawn § ?) gew €9 5
TTE § el 902 o v TR Ui T Sl B () SARFa den sifem feuf § geeh
W 9 St % qRE @ €2 (d) 90° R YU FHE o WeE Fecl gR AR
HI0i9 =Tet fhat 22 el 1 Sige IOl 0.1 kg m? R
&
(a) THIRIOT (4.12) §

Ho NI
2R
FEl, N = 100; I = 3.2 A, 99T R = 0.1 m 3@fe@

(X 3.2 = 10 1 YA FH T)

B=

_4nx107 x10°x3.2  4x107° x10

2x107 ~ 2x107!
=2 x10°T
B &1 faen <ferw &% s Frem g1 9w et 2

(b) EHIHI (4.24) § w1 SO0
m=NIA=NInr?=100%32x%3.14%x102=10 A m?
79 IR fe feen <faor g S fam gR1 9 Bl @)

(© t=|mxB| [FH® (4.23) H]

=mBsin @

HRH H 9 =0, 38 TR ARX9FH 9 30l 7, = 0, 3Hd W = n/2 (31 909)
T8 YRR 3HfeH o Ui ¢, = m B=10x2 =20 Nm

B
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% oifaeRt

(d) =g = fgdta fraw 9

g d—w=msint9
dt

Tgl g Feelt &1 Sfe ol |1 @ Fom % STER
do_dodo_do

dt do dt dt
THHT ITAN HH W,
J odw = m Bsin6do
0=0W0=r/2 TH THHT HH |,

/2

@5
ﬂja)da)=mBJ- sin6 dé
0 (0]
2
[0
,77f=—chos0 |g/2 =mB

1/2 1/2
o =(2mB _(2x20 _ 20 &l
g 107!

3<3Tg{UT 4.10

ST 4.11

(a) forelt fosh &ifest det W 1 faea YR TR IIeT @1 &1 0 39 I ok
IR SR UE GawT & Tifd fha 1 weha € fF T8 e o1 o1 o =ni
3R T FFhY TMT (37Mfd HEaier 3781 o =N 3TR) |

(b) TS feryd =Tt Iamehr urel fehell Tohem el gaeh i & o feer 81 9fg =g ure
o o fIT e €, df 390k Wl e i fRepfaara @ g 9 Sz R
Y pol &5 (SR & + U1 N ST &) ] Tolad Sifiehdd gl

(c) @i ek 1 g foga URETE e fohedt s gkt & & feerq 21 afg
AR el ® o € g Sk i Tevl T ol 82

&

(a) T2, Tk Uk faw Heafer e o 9@ ool ¢ &1 eTewashar arffl Wy
©=1AxB, 3R JfF &fas T 1 &k WA SR e ¥ €, ¢ 1 B
o fordl A o fau o & 9@ § =1 Aeul

(b) TRh e aren fepfa=g o8 € few e &1 ahel 9iee A =’ g
&5 % feen § e 21 39 fepfo=re o I g S g & anel & i
feen & €1 21 5@ YR, T &5 U1 o el % ded BH o Il el &S ol
Aferehan wore UEH I 2

(c) 7€ & o wieed qel W kR UI¥T 1 &Y ST 0T T ofdl & iich 369
BT STfehan Tolad Yafed & Toh| it fhat <t 7€ uRfafa o forg g =
&ohel ferelt ot 31 SRt w1 gor § Afureham B 2

348Ul 4.11

4.9.2 TR Ta=[d amT urer Heeha fgya

79 39 | B9 Uit gahid & &9 | R fagd um uw o famg A faen
20 F11 70 78 UM 5 R faga ¥/ urer & SRo1 gawa & (s RE ®)
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TfHH 9T SR e

FeeR | oFd fgyd o fod & ¥ 9gd $ 99 Bl 81 S9N 4.5 H g4 R e
o SRR 9T TSTEd STaierd fered ol Iwerfed &1 Wi €, o ShRul U1l ok 378] gah i
& 1 oIk TR ol 39 gashia &5 w1 uRemr [EHeR (4.11) ],

Hol R?

2(x2 +R2)3/2

T sHRT fwm 39 o STgfew of 99 3o 5% siqe 9w g1 ura fohenm T en

(o 4.10) 1 =l W x 191 o g ¥ 3Tk 8T & IR I 1 AR x>> RE, Al
T ST S F 2 W R2 H1 I FT HHd 21 T YHR

B=’UOH§2

2x
& ST, U971 &% A = tR?, 39 TR
B:ﬂOIA

2mx®
S fo Tt A ki 3Tev m ok aREmor st afeam
m =]A% 9 H &I i

Homm
271 x*°

Ho 2m
Tan X
Gl [4.25(a)] 1 98 e fondl Teererm fgya o fogq &% o forg wed
W R T ok ST § HIFT Hel WA 21 36 M i $@H o forg g9 wfoeenfud
FW €
Ho =1/ &
m — p, (feerdea fya)

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

2p.
4e, x°
S o @renel w9 o forelt S foua o1 Sweh ter W o & €1 3ok famg # e
ST 1 ST 1.9 [WHISROT (1.20)] § ez fohan e
I A1 ST Hehall © o ST TGl 1 A1 Ff of ST S ekl €1 BHH TE
e o foh fgya & oo fgfauses W faga &7 [gHe (1.21) 3fan]
Bo_ P
4rneyx
72l x fgya @ <0 ?1 K &9 STk Gad Hp > m a0 g, — 1/ &, 9 qfaeenfd
w, A 7 T % qo ° fegl fog et s 9 g x®, % faw B % qRom ww
B TFd Bl x >>R o fau

m
B~ Z_;F; x>> R [4.25(b)] 127
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% et

forelt fog gaenia fgya o forw Tl [4.25(a)] @ [4.25(b)] 51 fsT @
oo Fened &1 S 2

SWier IR fepell oft Todel II91 W AN B 9T S Hehd &1 THde fagd 6w
ure Rt ster gawta fgyd o qod el © g ge emerim = TA ® 5t f®
S fgye ool p o wgw §1 w SR, o B g o U g iR e § R i
e Tgya < gl gehTedl — STew (e fogd whyd) o e S 81 e
Tashedl | g gk Ty (ST foga o URT) UF S1d g 9 81 gk o
faga emavl o THGe 3teid uhia TwyEl, 1 i 3T deh 3T @

T T S o R e IR I (i) Seeh i & Sea sl © (T 4,10 <fEw)
den eifush SREl W T okl fgyd 1 TRE aRR Il © 990 (i) T Teh o el
% Hd T S gaRE GEI T SR R UEER 3 T gee Ko on R guw
Jehed YaIfed fogd el & SR 21 I8 i ®9 U T Ydid B € qen 37|
T IS oft Fehia Tehyd TSl @1 S Tehl 1 91y I H1 S g Teqel WA
o off 49 gaertg ool € S yarfeq fora e o HRor T 2

4.10 I et TeaArHey

31 3 oF i forela aRuel ® yafed ¥Risti den sicede o fomg o fawr 9 ==
1 S gh! 81 TR B9 3= Fohd TR Wiod €)1 B9 98 9 wed € T fondl uRy o
1.5 A faga w0 varfed & @ @ steen frdt wfaiees o foxd
N % e 1.2 V fasmara 81 o 4.20 # 3 32%9 & ST 9 fEe
ST ST STERT SR <@ T € T T gt Headix
(moving coil galvanometer — MCG) Fed B T8 TF T Hl%h'"l
 Torrer Tgid 1 AR g ST 4.9 T w1 T == o SUR W
FHS T Hehel 2
= Freal Teamier § et wwamm e (e gasm
8 W Pt e R e % for sr S A T el
et & (fo 4.20)1 39 Seelt o il Th SerR T4 die
HI S had gawd &3 hl 5 & 7L T T gah &
1 Faerd § 9 gfg < B 59 36 Feel § HE TR W
Yellfed 1 S € o 39 W UH oA e FE B S| FHH
(4.20)  3TIER 39 o S0 © H1 HH S ©
1=NIAB
7T, sifas TR o Tkt o 7o+ = o1k 7)1 e fesmea
& OR g% &7 559 7, v 9 el & forg i Mo
SR e W sin 6= 1 fan ¥1 7€ g9 9 01 NIAB
ot 4.20 @1 Feel Teaddien) sus seaal gt § YU w1 g Sca il @ Gk wera®y Sedt
AU 3 T T G| SEEEATER T o e WO w81 geelt ¥ I FAr S H greett o
SUHTIN H STAN FH AR F AT T AT wqoiq o ok § et Sl kg SeA B S € S el o Sl
ST (W), = R SR (A2 F ool NIAB Y Sqfer FI € Hewawd feet ¥ ¢ H b
A T F % fa w € Tt vl faer on S 81 S o
2 k¢ = NI AB
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T 39T SR e

TeT I AT 1 U Tt 7, 1efd ufd Thish Ued Tera So s 71 faed ¢
T TAH FAF o W IS Tehddh N A W fen 1wk g1 SR FA9h
& IEN ¢ 1 HE

NAB
= (T)I (4.26)

I3 i AR 1 A Fordlt U MY TeaHier o fore ww Fradis @1 feamies s
YA HE YRR & TR ST Tkl €1 THRT STAN Uk GYEF & ®9 H TE A4 B
o feTq feran <1 wehan € Top wftuy o e faga «m wenfeq &1 @ @ s1ern 2| 3|
TR T STAN TH =R Hg g § fha ol <& fedAeiet 1 ST Sg=
o B § HI 7 d THHT Gohdeh remeen (Y faam feafa stafd So oot § #E
faga o venfed &1 grdl) 9M % w9 | g € 7 f o e s fw e 4.20
o gt e B1 yenfEd fagd U o SHR NeanHIe 1 Hehdsh fagd )T w1 fewm

% Y 9 s1eEn ¢ fgEfa & S 2 R,
Hearrfiet w1 S 36w § Rt oftvg § varfed foem uW & A & femg. O

Uit o it T R S Tehdll 38k < RO (i) TeonmieR Uk Tl g i ‘

T, 98 uA Hife &1 fog um o faw gof T fog < 21 i) feg e w A Vo

foru fiearfiet =1 aftwer o Sofien o Sien g 21 s gaet Wil sAfeeh g | R, |

S ufey § vEifed B Sl fEd U % A R TReR R s reE R @ T
F % U Tk Seq-uH aren sl r S vie Fed §, eodmie F geet & |
e H WA fohar S € o stfverie fgm oW 59 ve @ yefeq St el s b e
TR 36 SR T Wil B el e e

R,r./ (R, +1) ~r, ag R, >> r, for 4.21 '

= ftusy % Wiy R Y gor § r o1 T HH € W 9 o ey § s e
1 G S S o S F o T 31 56 ST o U A e 00 r TEEE
fad 4.21 § fR@mn T §139 YRR 99 UHIE & YHH 1 SR L fea s 7 o o esrEie
Mtk ST § R H1 HE Te ST e Ui o gt o wRa n faay w (G) FOHE(A) H
THE U o BY W I &1 THIHT (4.26) o STER W GuEdr 2, TR FIL

¢ NAB

(4.27)

I k
forell off Scureen o forq fieeier &1 guifed § 9fg & &1 WA ST T/ ——O— A —
T 9% Fedl § %l ol 9@ NH gig &L 31 TH 3T TN i STEedehdl o STIHR

TeaAriet &1 =97 3 Bl ‘

R %1 39AE uRuy & fRdt o & il & e e @ s s el Y
SieedmIdt o ®9 § i B Ghdl 81 39 ILIT b [T U URUY oh IH FA o | R, R |
e H o B SR R, 39 W eTered ¥ Yefed B =fey, s, aieedl AR
T T TS A 1 ST faagsd s W W 7 WU I g S fasie RIS

H Tk Ied § FH W@ | T kT URYSH ST WA ok foy, oA o NP
Wﬁ@@ﬁﬁﬂRﬁ@W%@ﬂWﬂﬂﬁﬂ&ﬁ@ﬁﬁ&ﬂﬁm4'22 o

ST Yfaley R eeh

T T 1 e S fR e dieeHieX T e giad, e (@)
R,+R R: 37 Ufeie sige stfersh 2l el (V) § aftafdq
FreeHeX oh T i Sifehd R AT S © e ST @ Sieedr w1 HH Ta T

ST Hen | fohdlt SicedTdt i diced guifed s IRe g9 faaq gfd T dicedl §
FW &1 T (4.26) @ 129
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130

33Te{0T1 4.12

1) NAB\ I NAB )\ 1
Vz( K )Vz( I )E .28

TEl ek ek e A 3 AR I8 © TR o guifedr § 9 # W TE Evh
T € foF dicear guifear § o 9fg @1 STwi ET g (4.27) R fTER S
T el 1 H9 4 1 A N — 2N i A % # e < R @ S, 9@
4 4

L 5927
I I

sufd um gufear o R @ S ?) fehg, TooHmeT w1 Ry ot
TN E S kT GAEA € HIR 98 dR k1 o6 o STREEUC 81 THiH
(4.28) H N—-2N Td R—-2R, 3d: dicedl e,

AN A

%
\% \%

sTafafdd @t 81 o1 A% ®9 W ool § tHfiet § ®uiafd w6 & fau i
oo forT S & Trooriiet &1 dieedier § ufiafdd w3 o fau 399 fa=r goiem
fou S =nfew)

IETET 4.12 A9 @ MU qiey | om0 w1 "E e € A fe@mn T
T, (a) R, = 60.00 Q e T TeaAHI 1 (b) 9 (a) ® wamn 7
TeaMTiet § 8 WY T r_=0.02 Q 1 I FIe TR iR ® ufafid
e T Rl (o) I Wiy T U eyl Ui 2l

3.000 Y

&
(a) WRuy # et gy @

R, +3=63Q AU = 3/63 = 0.048 A
(b) UHieX & ®ulafa Teadide &1 iRy
R;r, 60 Qx0.02Q
R,+r,  (60+0.02)Q
g § i g
0.02Q+3Q=3.02Q 3d:1=3/3.02 =0.99 A

(c) ¥ Ufey o o7gel UHier & forg
I= 3/3=1.00 A

-0.02Q
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T a3 e

9T
. F9%E & B R foF@ & E &1 3ufeufd ¥ v o | Tiaae foRet etmemt g |
M Tet el 5ict k1 @RS o hed &1 38 T & TU etk gRy oFe R
S 1
F=q(vxB+E)
JAHT &7 q (v xB), v oh Afeiedd 8 de fhar T w @ 9 2
. LoeE % R @Y e e el faga aw verfed @ @ R, e
THEH ST I & § o6l F ol SN H T,
F=11xB
Tel 111 = 1qen1 1 faen fogg w1 K90 g7 9ee w1 S 2
. T TwuHE ga@ta & §, HIE STeN g, B o Afeaad ad § gaihR Hheall
Y T | SHh THEHH ode T i S S GrEaiieid Aghd wEd 8
9 38 YR =R oA S 2

_ 4B

° 2mm
IE Agfd &0 &I A q e W AR @ w9 dLT w1 ST
H@?@ﬁ%ﬁﬂﬁﬁﬂﬁﬁ%ﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁmﬁ
B @
. TE-EEe T o STIER d1 ST o foRdl stee fed eTafed! foga o 1
yefed & W ?, o %Rl ¢ 9iew 30 W feoq fhdt fag p @ g9 &9 dB
TH YHR T R S 8-

dl xr
3

dB:&I
Tt r

PR & &5 U< HI oF ¢ BH 39 <Y Hieh i aIcieh i G daTg
o fou FemeRfad s =eul
. e R TR el e 1 ¥R yeifed 8 W €, o RO g 9 otef
T x T G & 1 GRAT0

_ Ho IR?

Fedl o hg U TH &5 ] I

B = ol

2R
. UfER 7 gRYefE g : 9 oifae & gen g S fhdt a1 e g1 ufiEs
1 79 TfErR o Fom % AR P Bedl = oI Tl 1TSS W varfed fogd

a1 B 11 g <feron g Frem g fwifa foman ST 21 &9 =@ 59 frem
o Weflohd 9 W == 1 81 AR B 9 9% w1 ARy Lok & fag R waeff o
sfew fafée @ qen uftfy & srfae soe i g €

BL=p, I,

7 [, 9 iy g Wias e fawm uw el

. Torelt el e IR oo 1 g o wenfed =1 @ R, W R 8 W feoa Rl fag
T GAhF & HT AR
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10.

11.

B= Mol

21 R
&5 Y@t dr & Y Hohe! g9 el el
fepelt it wfeTferent oo 1o o1 wenfed &1 @ 2, o *fiek gasta & B
1 AR
B = u,nl
Tel n URATTCTRT 1 Ul Tehish ofslE | & 1 G B
TR foega o arehfia den wiaeiaR faed umid giaenfia st 2|
Tgd U faIue N G A &5hdl oF SEdei 9T fed fagd o H yenfed
2 W ®, 1 Tk e A0 m B ©
m=NIA
A m 1 TR 3o eea ofrss fram @ Fruffa @i @1 39 fem o orER,
“ ST T 1 hT T hi T TR I oh STEW Hifey foh Snferat faga s
1 fawn o Gehd Y o, TR FT R F@=n el m (3R A) FT fen @ 21
e 98 U Rl CHEHE gasta & B W W@ Wil € 4 39 W AR §e
F=0
A1 9 R A T
T=mXxB
forelt =17 Sheell TedAHiet | 58 el 31Ul =1 HAFT G o Wi st Sarspof
Tferd Y ol © I a9 W qIw e ©
k¢ = NI AB
75l ¢ e 98T 8 Qe ke HAA 1 Ua i
forell =1t Freeft TieamiHIe i ST hecll o Tvdmd H i 3Ted IRAT0T
vie Ui r_Heohg hich Ui § wUaRe feran S wehell 21 TeoHiet it Feett
o WY 9oiiehd ¥ sfien TR 1 9y Fag ek 3 dlceHiel | ®9dRd
fepen w1 weha 2l

sifaen it pricy Hepfd feaumd TR feoquit

oKl AR 1 Faherdl  p ) e [MLT A7 TmA™ 4nx 107" TmA™!

I 8 K B T [M T2A7] T (%M

Gt Sl O m e (L2A] A m?3aJ/T

LCERERGIED Ic st [M L?T2 Nmrad! oo § giei=r
Toemuia faua

132

feoRagd & Y@t oHEY § SIRY B FUTEY R GHIE 8 Sl € e 3fd
W @ = el 8@ S E) g an T wke 68 u S 2
9 ™ | afviq faar  haa eTaiad! for[a uwiet (S 999 o @Y gRatad
T #d )k faw & @ 2

2024-25



4.2

4.3

4.4

4.5

4.6

4.7

4.8

TfHH 9T SR e

THA o T UREfdd g el faga umie & forg = w5 daw fEm dgaeseE
&5 % Ho HT GH HH W & A 2 2
RS 96 oF HHIHIOT 1 TR HITT,

F=q(vxB + E)

a7 1R 39 ot 3 F HEHaH Ak [TERe] 1 A Sehiid fehen afg i
UeTsh Tk W A § UET ST STel SHehT &k A v &l df el 1 gt S
Y[ Bl S 1 q9 ST U1 Y MG g A GUeE o Gehdt © o 39 U
%0 ¥ U S fae &7 foemm 21 59 aitet o fowr § w6 wEf S sweh
foma & 9 o1 6t weaned § weh| AR 39 o W w9 SR I @R fF |
foRenarg 1 guree 59 qea o fifed © fof forgd iR gahed Th-33 9 98 g
WohH & ([TEgagesheT) 3R WS oe k1 stk Yeptd | fehdl Wiy o wee
%A efafifea T 21

UfiRR <1 qRuelia Fom, se-gee 7w 9 s 7€ 1 T arE-wed em g
Fea= fepa <1 Hehdl 21 58T SE-HEE FEm o o9 € ey @ S sy
e =1 Sham fem 9l

AT

AR %1 Teh JRIhR sheetl § 100 T &, Yo &1 5541 8.0 cm ® 3R $16 0.40 A
faga o wefed €1 W 1 gedl o ohy W Teehid & w1 A 1 82

U e, g AR H 35 A foga oW yeifed © Wi #1 AR ¥ 20 cm §f W feer
forelt foig W gata &5 1 R @ 272

& a1 W @ Th od WY qR | 50 A foRd 9 S 9 Sfeqor i AR yerfed
B @ B R o ° 2.5 m T R feord fordht fSg ® gawta €5 B 1 RAm
IR 3Hh! fem 9w

e fgw dfas faselt & a1 & 90 A faed o gd @ ufvem &1 i yafea

2 @ B X % 1.5 m T faga &R % HR0T S Gahig &5 w1 uiEn 3R

fewm =R 22

T R food 8 A faga o veifed &1 Wi 8, 0.15 T o ThadH Jehid &5 ¥,
&5 ¥ 30° 1 101 S EY @1 &1 THHT Tehish el TR @7 ot st =hl qrAToT
S R feem o B2

Tk 3.0 cm @1 AR f5EE 10 A g o wenfed 81 @R, G uftiferent o Hiat

IHeh el o laed 1@l B UiAersht o et ashid &% 1 7 0.27 T ?1 R’
W O Al Gahd o I 2

TH-TR H 4.0 cm FH T W W I &, HY, TAR a A T B 9 FA9: 8.0 A
TE 5.0 A F faea oW w2 fen § varfed @ @ I aR A F 10 cm @ W
el T AR HITST)

G-I HY Al Tk fRATferRT 80 cm el € SR TEH 5 W ® f5H ° g
¥ 400 1 ¥ uffersht &1 =@ 1.8 cm B 4% 396 8.0 A foe «m1 wanfea &
@ © @l uftIfereRt & fiat o o UIE gaehd &5 B o WA Uiehferd iy
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4.9

4.10

4.11

4.12

4.13

Teh SR el fosh! Jeish 9o 10 cm ®, § 20 W € IR 598 12 A TR

YN YefEd &1 @ 81 Feol Seaierd: wehl g8 € R Heh qol W e T et

0.80 T o THHHM Helshi™ &1 1 KA & 30° 1 Teh K101 ST B Folt W oM

ol ST AT T qRET F E?

% Wl sheell Teariet Wed M, T M, o feeror e faw g
R,=10Q, N, =30,

A,=36%x10°m* B,=0.25T
R,=140Q, N,=42,
A,=1.8x107m? B,=0.50 T (i Hiex o fere ferm framier wam )1

(@ M, T8 M, %! &m-gaifeaisti, (b) M, T& M, 1 sieedl-gaiiedist s ST

A i

T S | 6.5 G (1 G =107*T) 1 THEHAM Gah1d & ST @M 71 21 39

Seehta &5 W Tk gt 4.8x10° m s o AT § &% o eleed ST T B SAE

FIfST fF 39 TAFHA 1 99 JAHR I N2 JATHR Hell i 5 T wifew)
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