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T RfE feran a1 ® (IR =i € weg W s gehar 7)) |
A gRI 98 U T € TR T SteAriaul ok fagid k1 Ire s
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33T 4.2
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el 39 feefd W o witse e 9 v g 85 B o deed @
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IfE 3 v 1 HE FoFd €, B o6 IRY A T8
y e TufEfid @l €, i gashid &5 o IRy
T Sl G &5 gfad 61 haTl B o ddad fhdl
e § T, Tedt H1 A, adel i B 2 fe T s
gheferl TTfd Iea=1 el & (a1 4.6)1

e frselt wemell § T W@ fom ? (3fem
3™ 3 el 11) TR af forsht o1 & gaeR 9 &t
55 r 8 @ 39 HU R TH A m v / rI9 o hg HI
3R T 9 o WAefed s il 8 TG eafirehyg 9 sed
g1 9 a7 v hig €5 B o wiaed 8, @ gahi oo
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&1 it $Geh1 TRATT g v BEwdl 81 S 31fiehg ot o
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mv?/r=quB,

r= mv/ gB (4.5)
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o 4.6 Ffert wfa

e gnft qen faffa g of =1 e A wvig o 0 q@ v= or o
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FIUNT I 0T e Tt R FeR T FHxeftl ==t v el 1 emgfa 21 v ok St

W 3R 9 FE F ARl & feoed ¥t Aoy SyEn ?)

T UReRHT O o ¥ o 999 T= 21/ @ = 1/ v, A% Jaehid &5 oh L o
1 HE E (v, 5N M) 7, F01 w1 9o Fefer (Fffarmr) @ e T
IO F U G et &5 o S well T g Wi fire =1 St et Fed 2

THIFHI [4.6 (a)] FT TR FH W EH W Bl 2|
p= v, T=2tmv,/qB
T oF o< STede i B i Feford! &1 e wed B
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IEEAOT 4.3 6 x 10°* T Jaohid &3 o @aad 3x10° m/s Hi =@ § TaaH
forel goiae (S 9% 103! kg @l 31T 1.6 % 1070 C) & 9 w1 B &1 @2
TIHT F 3G BRIT? THRT ol KeV | IRefAd Hifsel (1 eV = 1.6 x 107 J)

T THEI (4.5) 1 ITAR FE W EH IR T

r=mv/(gB =9%x10°" kgx3x10’ ms'/(1.6x10°Cx6x10*T)

=28 x 102 m = 28 cm
v=uv/(2an=17x10° s =17x10° Hz =17 MHz.
E=(%)mw?® =()9x10° kgx 9 x10"* m?/s* =40.5x10"" J
~ 4x107'%J = 2.5 KeV

4.4 T9g@ o1 199 & hRUT Gam &,
aran-dree e

a7 geeh i &5 &0 91 € 3 gl T wme (steen nfashiar smae) qen
FI o A eI SN o FHRU I gL S| F&T 379 eH g o qen
3k §NI 3T Gaehid &3 oF i< HaY oF dR § 31 31| I8 Hay
o wed e R wrw e @1 foe 4.7 § we uRifia form o =t
Xy <eiten e €, foew faga um [ vefed W@ R =k o stfasted
s19Fa dl W foar FifSw) 79 ST 26 39 sfead g 399 r g X fem
fordt fog P W gehia & dB &1 AF fuffia e €1 a4 s faeemd
T ¢ q Al = 9 IV a1 S| T T-TIeE 1 o STER g
&3 dB w1 IRA o=@ a0 1, Far o9ad | dlIeh STIshrgard aer g4
r ok o oh SIRATAIA 81 39 & 1 fXem* dlqen r o el o waed el
37d: Wiker Wohd Tgfad H

o(Idl><r
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_ Mo Idlxr
an i

g

forg 4.7 IE-wrel fram &1 fage

et forgasmu-ste=e Idl, r g ®

feera fog W & B 391 el 21

® fag = 3 & € fF e

FNTS o dd o Afeaad i i
R el B

[4.7(a)]

* dlxr =1 faen faor g 9= frem g ot o B 21 dlden r o qal ol fEu) sheu
HITSTY for o veel Wiew ¥ g 9iGw &1 AR 709 Y W 2| A A arEed @ d ko
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T&T u,/4n STFHAIIGE Fodes 81 SWied FHIw 99 @] Sl © Seih W
fafa gt 21
T9 & 1 IR

Hy Idlsiné@
PP [4.70b)]

Tel T FiE9-TUrEe o e | dl xr | = dl r sin® %1 STE fFa1 31 et &
o T Tlie [4.7(a)] T G | SREA i Z—; 1 Tl 7 -

a8 -

Z—; =107 Tm/A .70

M 1, 1 G ke (A0 Fafd) T gaweicrar fHads Fed 2|
Tehid & & aE-Ted e SR feerdgfaeat & fad fom ¥ $w geEand

T q O FEAEAN| THY ¥ o e YR B

@ I - € e A ua vl fag 9k w9 g0 ok o &
ST Bid &1 S € el W teAry fagia @ g € (39 e | T
o T o Gid LS et e e & 9 for oo i, foma e
feer e & as 2]

(i) Trererga & 1w i, S S M99, SR S eidl € STfeh geehid & Th
afewr gia S/, I dl g1 Scq= g 2l

(iif) TEerReEa &5 Gid i & o fog o fHer orel Ty @few o erfae g ©
e gehta & fazeme |fwr raen faga «m sta9a 1dl 39 & qal & daad
B 2

(iv) sT-Tred e | enior W fefean © o feer S e o =& et 4.9 |, e
dl (291 g W@ # Tt off fag W ges &9 3 21 59 fen o eefRw
6= 0, sin § =0 TA FHIHWI [4.7(a)], |dB| =0
o feepeer &t fagaeiian, g fSepeem &1 gashsiaa ao fafq § gt

& a7 H T Yuk Ha 2l

Ho 1 -7 1 1
80”0_(“80)(47:) _(gxlogj(lo )_(3><108)2 T2
T4 Feaw o faua | g9 for gaa ol & o 8 H = | g frafd
H weRTeT 1 A TG B, R p e, R § ffead 81 e, qenp § 9 fRe of T
HF 1 =9 FH R S 1 AH = = 21 S 1 SIAswT o g, U e
ufEm 4n x 107 R

3 IETETTT 4.4 TS ToFYA U 3079 Al = Axi 99 TH =9 ¥ [= 10A YaTied
2 W ?, go fag W feerd € (o1 4.8), y-3181 W 0.5 m T W feord fengt fag ™
E THoh U ehid &5 1 M WH 81 Ax= 1 cm
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fora.s
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Idl sin 6
|dBI=£2 “SS02 i (4. 75)

r

dl=Ax=10"m,I=10A, r=05m=uy, /10/47t=10‘7TTm

6=90°;sin =1
107 x10x1072
25x1072

T Jehia & I K9 +2 Ken & 21 35Uk FRv 97 ? T
dlxr=Axixyj=yAX(ixj)=yAxli

|dB| = =4x10°T

TEl B ATYH! WY UFRE o FEfiEd S o0 AR HAd ©

ixjk; jxk—i:kxicj
& T 39 &5 1 TR oy 2

30T 4.4

TS 3TN § 89 JAHR NI o SRV gashid &3 URefad & o fou

FA-TE 98 1 ST S|

4.5 foea gRTEEr gHreh™ U9t oh 3787 UX
REER el

39 319 § BH foed YNEe! guehR U1 oF hR0l 39eh A& oh
ST GahTd &7 1 Gedihd w1 39 Jodiwd 1 fosd sgam
o aftiq sTcred foega o s1e@an (1. dl) o6 99d ol s fohan
ST 89 98 WA @ foh yaifed faga €W ediedt @ qen
oot e feepe (Frafa) o feman wn 2

foa 4.9 9 gueR uwr # Tomht fagd ¥ 1 yenfed 2 gY
T ¢ 21 U R gt fig W xy da ° feora qwifan wn € qen
uTeT 1 e R 1 x-31e1 € U kT o7t B1 BH st ol o foig
P W a1 & URehferd s @, O ofifey fag P urer o ohy
T xR e 7

791 ok et 3TaFd dl R fo=R #ifee, 39 fa=1 4.9 o <9k
T Bl dl % HRU FahF & H GRAmT SE-ged e
[T 4.7(a)] o AR

dB=&I|dlxr|

ar r®
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3@ r?=x? + R? WU &, 9N H1 g A 3994, 3H 999 § 31y fOg &
forees wieer o oided B SEe o fou, o 4.9 § e dly-z feen & ©
Safer fereemae |feen ¢ oe@a dI @ @1fia fag P as x-y aa1 ¥ B1 31: | dl xrl=r
dl, 39 R

. Idl

dB:Z_TE(x2+R2) 4.9)

dB w1 fEen fos1 4.9 o <=l ¢ ®1 98 d1 9N r 5 94 A o oo €| S
TS x- 3796 dB T x- 31§ O Taed 31e9d dB | €1 S x- 314 o WAee STl
HT AT H © @ o FREd & S € 9o =6 e uieny 9 g §1 SSed o
ferq, ot 4.9 % <MW ATER dl o SR 376l dB, 3Heh ara: fawdia dl et
o HRU AEH g R @1 ST 1 39 YR Shelet x-319Ed € & Ol 21 x-fem
o TR AR Ul o HR dB, = dB cos Ol HHETA Hleh UIw foRAm ST
kel 1

fm4.9% fau

R

cos = W (4.10)

iR (4.9) 3R (4.10),

_ MpIdl R
An (X +R

dB

X

)3/2

THE 9T R d] 31676 T Hehed, 2nR, I Bl ¢ S 99T &1 9RfY 81 36 YR

Hol R? :
e v @1

IR uRomg ki T fovm fafq o6 9 § g9 Ut o g W gawd &
H Thd B 39 RN T&l x = 0, 91 &H W< Bl ¢,

B=B,i=

Boz‘;iéi (4.12)
FARR qR o HRU Gk &7 Tl % JaehR ol I+t € fo= fo 4.10 &
T T B | Geehid & it 9 (Th ) <70 8% S f9W g et €1 9%
o e e e
FAHR TR & TR 3R 3794 W 819 FT g9clt i 39 IR HST o Sufeaar faga
YR T 397 T AR Geha FI, a9 39 &1 FHT borl g ST BT &7 BT fewm
T 2l
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==

Tora 4. 10 Tt forpaamt o1 &1 gaia &7 U6 &1 favg s § afvq <faor e
TS TGN Sea=1 gaenta & w1 feen i et 81 Ty % el ured ol ST yd
den et wed i fav yd HE ST gewRdr

IETENUT 4.5 Fo37 4,11 H @1 T78R fordt dd ar e 12 A fag@ o yenfea
BT 2, H 2.0 cm 51 % SrfgRRR =19 § Higl T 21 56 =Y % %y W AR

ﬂv

(a) (b)
fora.11

(a) Ee Gl & HRO ekt & T 272

(b) Torm & # arefam gR1 B 1 &1 71 INEH IR R 9T o6 AN | i ® SR
e w9 o 34 Th TR % FEE B

(c) I 3Ueh I H His URadT s AR AR 1 3 5 o o1efga o wgat i
g ¥ fod 4.11 (b) # <9IfT S8R 3@ fon & O )

&

(a) He Gl & Yo FaFd & fau dl 9 r 99 €1 27@: dixr = 0l 38 FhR
i @e IB| #i &g IEH &l

(b) erefeTRR =M o Hefi Gel o foTQ, dixr G Th T o iR & (FIT &
de o i 1 W gU) | 3@ YRR o gl AEE uiE § gt € S 2
37 refgaTeRR =g ok forw B w1 fen <feror e fom g wra et @1 g@en
TRATOT R UL o T B w1 ST Bl 81 39 WehR B 1 A 1.9 X 104 T
2 qu1 Tean WS & q o AfAcieed SHeh Wil ST g 2

(c) B %1 Ui at 9t € S (b) H T W faem fawda 2

IETETUT 4.6 10 cm 531 & 100 FHEHRT AYS T HI i Fhell T Feert R fa=R

Hifere f7E8 1 A foga o vefed ot @ 21 heell o o W g1 &= w1 qRwm

1 22

T <o FScll hEhT UL TE T T T Yk JATRR 3T6Fd i B R= 10 cm

= 0.1 m A HHd €1 B H H&A N = 100 €, 31: Gah1d &5 1 qHAm

_ UNI _ 4rx107 x10° x1
" 2R 2x10™"

G'¥ lnr2Ibe

B 115

—27x10* T=6.28x10" T.

9'¥ Ilnr2Ibe
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4.6 TR w1 ufRueda fam

aE-TEe e w1 e i b1 U 3T dehfoush qell el SuE off €
UfreR o aftueftg fem o freh gt g foeeht i i 81, W famr fean
ST €139 IS W foed ¥R Wefed &t 71 86 I% faeR w € R
Tgd W 37y @1 el ¥ et s 21 T € U @ eeEd dl W faem
I BH T8 o T Gaehid &5 o TRNEE 5eh B, &1 A o1l 921 39
e dl 1 g 9 TON w3 [ A B, dI=B-d ]| 39 YHR & Gl
TS TH O o A1 e fohT S 21 &8 FA R R & © i
S-S ST H GO Uedl ¥ TR W@ 9gdt ¢ a9 TR AT U
FHEREA &1 Sl 81 UATeR 1 R 98 wed R 98 wHehed e 9
Tafed 9 aelt i fogd OW T, T €, i

[Bdl =yl [4.13(a)]

Tel 1753 T TRA oielt et Toed o €1 59 HHisho i 53 &1 HHRa@n C o Hardt
a2 o S foran T 81 SWiea Haw o fagn wiwferd ® = <faor e fem 9w
I T 3T ST 7T kY Sfer b s9 fen ® wigw o faen o oo wueRd §B-dl
H drr T gt 21 qe TS 1 fRen 37 fRen 1 wardt @ foaw forgd o/ 1 e
HET TR R
Tgd T STIYANT o fau Aol [4.13 (a)] T FEl AfIH el 9 g4
g BT 81 B9 € 91 T, 39 YhT o Yehon § UQ ure (S Uit anen shed
£1) 1 W G99 € W gH YR Wl © TR U9 o Yok fag WA i
(i) B I91 o TeR@ @ qen YR i B €, st
(ii) B T o SAfeiaed §, 1o
(iii) B T &1 ST 21
9 T AT LI 1 o g (9rT) © f5ees fort B weiEa 21 9 efifsg
e ¥ IREs faEd 9w 21 99 FEE [4.13 (a)] HT 39 YRR e H Hhd §
BL =yl [4.13(b)]

<o ot frerma o 39 YR w1 gfafa 8 S o fo 4.13 o i faga awmerd
3 aR ok forq 2, @ TR &1 o e gaanta & o1 Teh 9t el hid ang
T S Sk S YR € S for e e fagd & w1 i e o e
TR 3l 1 38 A XU T Serwr 4.8 | <wiien w71 ure wht wien @ i v
T 99 ¢ 9U1 k1T &5 g9 1 Uiy o TRREE 21 S [4.13 (b)] % 9
we7 o foIU =@ f79W ¥ 9 WM B. 270 %1 B9 U8 UM E R OR % 9 r @ W
Tehid &5 TIREE © 991 39 39 WehR oA feRaAl ST Hehdl 21

BX2nr = u, 1,
B =y, I/ (2nr) (4.14)
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m@é‘ﬁaﬁwmmﬁ%aﬂém‘%?ﬁﬁmﬂﬁﬁ
@ =9 ¥ ofafifed © T r %0 o 90 o v fag W
(AR 1 3187 o ST Tad gU) & 1 IRA GHH 2
TR IR G gaHE &9 H dorER gaffa § S &F
gmrTa: @9 et ® el o g @ dhadt T €
frdenier R Freft @1 ST el oft Tmfafa et @ ot
% T WA & 9 T
() T9 I ok fopdl oft fog W & =1 fEen suer woeiid 21
TR ST A7 F PR TR F G g
It E1 e o 4.1(0) W e e, o oot 9
Gehdl § oFaftyd g3 21 3 W@l 5= 80 g e
Yard ed 2, 5% I S ¢ e feerewa & Yt 9
i1 &) feerde@ & Y@rd o etee 9§ IRy g wmur
el W A et &1 e foRE uRem) e o
STER AE R T i Awiz wim w1 dai
TIEHTOT Hl B
(i) T = AN <7 AT Y9 91 I8 © T @iy ar e
o 1 7, 9T YRR W 3Th FHRU GhT &
3T T 71 78 Shaet IR ok STAfH U 3T W foepfed
Bl 81 e & T oI o STsharart © qen faga e
TId (3 @ o) ¥ T o kAU 2
(iv) o IR % HRU IO Jahig & Ft fen ot Huifa
FH 1 Tk W a9 81 39 Fram 6 <feon g fraws
FTd ¢ 9% T UER 7
TR T 3777 ST 8T H §F YHR THIST o 9T T g7 ST
forgga o7 7 f390 7T 3R Gebd H11 ae 3MIHT Tferal o e H1
fam gaepia &7 ®i faem 7 g
Ufter 1 uRgefta fem aei-wed fem 9 fa= 2 21 SH
& Frm foga o qen goshia & § Gad oed Fd & aen <Al
& Tl foR[ ur % wHA sifaes gl T s g1 S
Gt UfteR & T qen ar-wmee fom & e € S aet dew
MY T den et fam &% = § {1 e w6 e qen ey
o1 Tram AT &) aften steran oy R fRet sifaes fer (Fasm
steren faga &) o1 Hew fordlt o wlifass i S era: & o
Sufterd Wi (faea &R e1ere 3TaT) & ot Heel o i ¢
el M 1 g o1 g8 o € fF UfmeR o6 aftuele frem saa
3 Tt foed oRie W ] B @ S THA & W ufafda T8l
gl frfafaa 33w &6 uRag faga o™ &1 st wwem o
e |

* Fugr e - gere (Yok) Frm € R sfar g5 fam wed
& T @ uk FEm faeE O we & st W gehig & B 1 e
a1 € de gEA Hig faee YREE St R & fow B &1 fen 71 e
frmt & S qon Sffea Y fu=r wfe ?

Rationalised 2023-24

a1g UfmeR (1775 -1836) 311
T8 UfteR e i e o,
Tforag @ WEEe o el
forgamfent form =kt sTemfen W&
TRR T a1 gfas o 599 12
8 &t g ® I=a Mg § Herd
TIfa T ot offl TR 7 e
1 Giel 1 Hewd Tl IR GR
foed wd Jashc | way @ &
fore g 1 TH et gEen IR
T 37 @il @i IR 1827 H,
Mathematical theory of
Electrodynamic Phenomena
Deduced Solely from
Experiments 9% T&& oh
TR o €9 H gEl 36 IReAed
#1 fo Gft gawa A, gaare!
forega aRieAl & %R g € AR
T Y wgd oy 3R errhg 9|
T IR 98 THIS TUIfeTa o Al
&1 FEa0 St 9@ T 21 61 T HY
39§ =EitEn @ SR g 8 T
IThT Tl oF TeeR T I8 THIY o
IhITid & — Tandem felix (3
H 9g-) |

—
~
~
o1
o
0]
W
&
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STl 4.7

SETETT 4.7 5 4.13 & T ofe Gl JhR g e o1 (gt 5o a?)
forea R AR e <o forgd o1 [ yafed &1 @ 8, <eifan T @1 s faga
YN 39 SR FIE R THIHH &9 G faafd 1 &6l r < ad@r> a ¥ gaHa &
qRERfAd HITST P

7
S~

2
fora.13

T (a) T 1 > q R TR Hifw) fm a9 w2 3ifhd @ 9 Syl #1e & 91
Tohgl I % ®9 § IR U9 € 39 99 ok g

L =2nr

I, =91 gR1 9Rerg @ s =1

Tg Rt ferdt €ie o arR ok fore guifea soems 21

B (2nr) = Uol
il
B= 2;’” [4.15(a)]

1
B < —
. (r>a

(b) Y01 r < @ T To=R ISy 3ok fore WfFer urer o 9 @ o w1 sifed 2|
39 9T o fow g7 & B r e W,

L=2nr
79 el UfReg o ¥ [ 1 [T § WY 9% 79 09§ F° 2 g foaga um
F1 foeor TN &, ftag fagm s i # Ae

L I
Ie=I b) =—2
Ta a
2

W%ﬁmwwﬁnmﬁmmhrhﬂo;

I
B=(2l:;2jr [4.15(b)]

Bor (r<a
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T e SR ek

57 (4.14) & B o 9RO 921 G- o % 9 0 r & o= WG <9091 70 2| gk
&5 1 TR STI-3T9H IRITRR IRl (1 37een 2) o TeRE € qe 78 6t ST
¥ Teet 9 ferT o1 o <feron w5 w9 Freifa =1 R 39 S | revas
Tfafa foomm € ufae s R R &1 fm e @ an e s w2

Tel M 37 Irg o1d I8 € foh S R o aRgefim fm 6 frdt ot o
W AR R ST ewdl @ WY T8 W IR § GEhiE & F1 Gk God € AEH
Tt I 3T o AN, ST 4.5 | 9vi fRT 7T SR It oF 9601 |, 38 W
= B = 1,1/ 2R [FEe01 (4. 12)] %1, S 11 o o3 W gash &7 & fau €,
T o ToIu on] et feman S wehan| ety Geh wga o ittt € T s= watata g
% o 79 w1 glaergds @ fRa ST gehdr ] SRSl SET § BH gHeh SuEnT
A ITART B el 3Td START ek FRmi— IR TR T8 2RIsE §R1 3¢q— gahid
& i uRepfad w | H

4.7 ufATtetent

T TEl U el UiATTereRt ok fore o ==t i) e qiAersh § g qead 7 @
fop qRTTeTenT 1 g SHeT BT 1 qor § eifee €1 qiATers | T del ar)
Tftict o SR W ferqer erar @ fraw weies % 31a fehe oF Y o W1 HId! T
B 1 39 YhR L shi Teh IehR I9T AT ST Hehell © | Teorell afirerent o @it o
o BN IO Fel Gahid &5 Fodsh B o Geehid &5 b1 WY AN e 2l
ufTferet W @i & fory gmfera ari 1 SuERT fehen Sar @ difer Y Uk g W

foraieht @1

.\.I //
IE‘,'E'_-',"_-.‘_-"'_‘,

3STUT 4.7

Il
1

(a) (b)
T 4.15 (o) wftiiere o fordt 9 S wosear &1 gfie § wrex ©iwn g9 10 8, o SRl o &5
Sheret ael AR AT 9 T 21 A ¥ 3fEn, fRg yehR urg-u o 6 o i geehig & T

TR i FRIGd #= 30 21 (b) et aflkfia afefersnt 1 gasia e
o1 4.15 9 ot aRtfia wfiferent o1 geehta &s <grian = 81 fo 4.15 (a)

o B 3 URATIT o U @S i faeiiid eh fe@m 21 fo4.15 (b) § JaehR
Y W T W ¢ foh & TE-T o %Y o s geehid & T 8 Wl 21 fe 4. 15 (b)

Rationalised 2023-24
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33Ig{UT 4.8

o g9 I 2@d ¢ T 90 o Heq f9g P W gawd & THEAM, Yool qel
URTfeTeR ok 318l o TR 1 9l W o e fog Q W gaehi &% et © SR Wy
& I8 ufAIfereRt o 2781 o TR € AT ST cAsed el fcded hiE ueh o
T B S-S ufEfereR # o § g B € 98 del SoHehR o oF el Sl
fe@r 3 @t ©1 o 4.16 ¥ I7 stewiierd foson fefaa fohan man 21 afteferent o
IR G & I B oIl 81 GRATerRT o i &R g W g & o1t ok

G B 2
z IO;OI'I'I'IE'I'I'I'I'I'I'I'I'I'IE'I'IOI'I'I'I\\
3 i
I a A b

==
\ )

N I I I I X IO R X I I I I X I X X XXX X]

forT 4.16 safuss @t gfnfernt &1 Jawia &1 gawig &7 w1 Huifa w0 & foe
T Tk SR UHR-UT a, b, ¢, d R =R & €

foret TR AfEeR-T19 abed W foeR &RU S foF S @eh g s g
2 cd ok IRV &5 I B YR Tel be 92 ad & S Gah1g & 1 TH TA
21 30 YR ¥ Ml TS GARF & B FIE AKHE T&l | WE A ab o SR
JaH & BT, 39 YR, UETR-U9 1 WETE dag L= h |

M AT fq i e B # W@ n ®, 99 B i P GeA nh €1 39
TR e foga ¥/ € 1= 1 (n h), 7l [ wffaes ¥ venfeq foga om €1 ofemer
o uftuefia fEm o SgER [THIR 4.13 (b) 9]

BL= uJ, Bh=y,(nh)

B=u,nl (4.106)

&5 =1 feem <faro g5 g 9 Ui =it B aRATTeTehT 61 |G : SR ThEHH
TR &5 Wl i o TeIq foran <man 1 oTel 31eard | B9 9% <@ fon afiifersht
T iR 71 die Hie Wl [a9mel a8 Sc= w99 2

ISTEITT 4.8 HiE RATCTenT fSTEh! @arE 0.5 m qe1 541 1 cm €, § 500 W &
79U 5 A fgd 9 efed @ W 81 At o i gkt & 1 qREm s 2

n=%=1000 T gfq Hiel

FaE 1= 0.5 m T 551 r = 0.01 m| 38 I&R, [/a= 50 314 [ >> a
T: BN ofel AT 1 G [FHhT (4.20)] 1 ST X Fohd 7
B=unl

=4n x 107 x 10° x5

=6.28% 10°T
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T e SR ek

4.8 T gHia} Tae@ ammei o e se-UfmeR
T0 TE W@ Tob ¢ T TRl faga uNEEl =k o R
<[eehld & SO B B Al aE-Hed em %1 ared s 2l
e & B Te ot Wi ® fR foRm uRel weeh W e
JaH &7 9 ARMd Hl 71 TS ARG g G F1 ST
T B 37 T S HEA THETA ¢ o ThH-g o qr feord
T foegd ¥RETE! =ee Tk S W (Fahi) 90 AR |
T 1820-25 i @iy § TR 4 39 Jahid 9@ I Yohfd,
! ToRId 41 oF IRET0T, Ttk i STIeRfd qe ST W Hefar
o WY 37 AIeThi oh o i §U W FRar 1 st foRam 5w
3AM H B9 g fog[ UReTEl Srerhl o TRel SEEI0 W
B == R S wETad YRR & 99 Wi ®E o6 9 SER
Yhe G H AN TR S|

fa4.17 T 3 Y TR TOF o 0 b T M E oy (o7 417 S I, wEa =

e gor 4 # aen o (wiax) s 1, wen 1, feree e

AOfadt o (TS i TerEd & W R SR
M TF-TR Y d W R @ B 9eF @ F

yafed & @I €| =9 ‘2’ Tas% b’ ok Y v fag W RO A b’ W S A A9 B 3

THF Gk &9 B_ T @1 8 79 &0 g 1 % STgER 56
e &5 1 TR SAE (S etk afdsia: W e ?) B
URR o qfRuef fom stear [T [4.15 (a)] o TER
9 gaid &3 1 qReT

Ba — #OIa
2nd

= b’ e fomga o I, yarfed 8 W E B, % RO UREA: TH a Hh
ITHM Il &1 39 oA H1 9 ATk ‘2’ HT AR A B (3 3hhT gfie wF
THd §) T9 T 9 HIF, 5N TERd FW §, Sk 2’ F FROD' F WS LN
S S T HHRLT (4.4) W T S HT qRATT
F,=1,LB,
OIaIb
:#2nd L
aEE W b’ % HROT ‘2’ W Tl hl URehord e G9d 81 f5 YR e W
foam foran o 3¢ g o fa=mi o g1 g9 ‘b’ § wafed g & o %R ‘a’ ok
Ge LW A F,, & 9WeR 70 ‘b’ 1 3R fAfde 9@ % wohd 21 7% ufEm § F
o SR 9 ‘b’ T SR e g 81 59 whR

F, . =-F

(4.17)

(4.18)

ab
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3aleUl 4.9

&I T, T8 <2 o dER T o FEW o ed B 3 YR BEH Wi
reteh! qen STafiad! faga et o fau 7 @t <l & fan @ fF sm-gmed frem qen
RS &e1 gRT 9l IRomg =2 o Tfd o die fEm o ergEy i

T SR I gRomEl @ I e TR wEe fien ¥ yerfed e areft farm umd
T T H SAHT H 21 79 98 off 9 wehd & for faudia fensti & yenfed g
aeft forga urd Uk TR 1 Hidehita el 1 3H YRR

IR YRTE 7ehiia ae Fiaawiel YRIe gfaenfa #3dl 81

7 from 3@ fram & faoda © fae e ferdgfast o sreem fman o
“gerdE otee W wfdeRtdor qen fasdE et W eendu g #17 Wy dedE
(THIR) ¥RE Ueh TER i ST et

A ST f o F,_ o 9fd Tehish @ T ARG ol o IR i fefud
FAT T T TR (4.17) H,

_ IUOIaIb
fba 27Ed

ST A 1 ITAM ToIgd ¥ o Ak TR (A) T IR 1 9T i
¥ feral ST Hehal B1 98 U@ SI gl A W 9 T 2

T UfERR 9% STufad! fogd o © S < o, Eie Uit STy s1e o fafa
T wh T Y Im T R feod Taia =rerhi | Yenfed &1, df T9H § Uk ATk i
T et oo W2 x 107N &1 9 S Bl 21

‘YR’ 1 I qRA T 1946 § SR TE off| e U Ugifae aier €
ZEER | BH Yool oh gk & o YA ! faqw T A6 q91 9gd o ali
& T W Sfaa Sfafa &1 sghd #1 shefodl ot wfeul Tk ST, 58 ‘o
T’ HEd §, 1 STAN TH AR o w1 A9 % ferg foman S 2l

T o SI T, 31efid Fold i 16 g9 UERR o U § IRefud # 9ehd

e fehdt =Teth | 1A w1 S1afiad faga o/ yaifed gt © df SThT STy e
T T Yohe ® yarfed 6 i WE TH Fa@ (1C) Bt T

IIEIOT 4.9 Treh Fuifd o W gesht & qawE &9 %1 afaw wew
3.0X1075 T®, a1 39 &5 1 feun Aiifees <o § Aiiies S i oK 2| foreh
At ofd @Y =Teieh 9 1A H1 SURad ¥ veifed 8 @ 8l 59 98 ar R
&St I R T © e fagd O o v w1 e (o) 7@ 9 uRem w1 S (b)
2fegor § I T 3R T Al GR H GAF Thlh @ars W a1 kel 22

TA F =11 xB

F = IIB sinf

Jfd Tkl daE W oA

f=F/l=1Bsin6

(4.19)

* T8 g w1 Frekhor ® foh 9 OR wr gug faek fagg umd/steran wfqeier sewn @t ©
o STERI/ATeeh] o6 g dall o [T =ed H qe e @n) Tl gan =Fed % de e
1 AETFSh RO AR § frelt forper Fert o Ham w1 ERern 81 quify 7 fagd gaw
&= % T T AR feafl o yehtor W on] Bt €, Wy 79 v o W T & gR g
o &t ot wfwfera fean S

Rationalised 2023-24



T e 3R G

(a) S foe@ o qd 9 ufvem i R yerfed el §, 9
6= 90°
Ad:
f=IB
=1%x3%x10°=3x10°Nm'
g UfER w1 gRemn § 9t ol o 7 2x107 Nm™! @ =51 81 37d: Qe
T HITRIRLU T o [T ool o Gahid & el 3T Y[oi-Heeh & o gl
T TAG HIA WE@qUl ¢ I i fEE SreigE ¥
=9 fewn w1 ‘wfel o @y UERd’ o 3R T % gh W fRer s
Hehdl 2
(b) v faed o o YT w1 fEen 3feor & S’ 1 SR R, @
6= 0°
f=0
31d: dTeleh W HiE 91 T 8l Bl

4.9 faEd 4w umer W e AUt Sawnd fgga

4.9.1 THATN Johd &7 § AR T any
I9T U S AT

31 TH S0 AE fRmEnd f uween gaw & § fed w5 /
SRR T FEd safadt faga [ venfed 81 @ 2, T 9 2
T[T T ST hIAT 1 TH W FE A 9 SR T gl 78 /
IIER 39 f5ud o IaeR o gHEd ¢ S 98 THeHH fogd &
o gurien € (3w 1.11 3f@w) |

TEe B SH TREl YR T FoR A O ST et %
79 YR feord @ T ThemE ot &5 B U9 o ad § €1 39
99 4.18 (a) & @i T B

FaARTI & TR HT QA T AD qe1 BC W h1E ot SR
TE FIAN FE WA KT ST AB & @ ¢ a1 T W TAF,
SRIfE e 2 formet foen o & a1 o et 1 SR 21 39 9 Fs

T IRAT ©
F,=IbB < a/2—><— a/2

T WR, GaE & 91 CD W UF 79 F, R0 i § v
S UT9T o qct o oeR ki R B 39 ot T URA ¥ ™
F,=IbB=F, F,
T YHR TN W R F2 97 ¥ ¢ Tl F, O F, & (®)
T o HROT Y R T I ST h H €1 T 4.18 (b)  for 4.18 (o) ThaEE Ga 69 7 feom
HAD fat & U1 1 T 5v9 e w0 B 9% e A T w g amwad sraaen st guwia
g Tl Sl T W e g Y WG S HA BT AA gl g w21 @ S o

6’V lni21be

arrepot 1 o @ 38T o SR ® 9U1 ST Y et i
a a e ol T HT 2 (b) Feel R T
t=hothg I FE FQ T 123
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% iRt

= bBZ + IbBE = I(ab)B
2 2

=IAB (4.20)

Tel A = ab Fd &1 &% 2|

319 BH 37 3H Yo W faaR &1 59 9191 &1 9 gahia & o ST Tel
€, Wq $Toh o IS 10T ST ©1 BH Heehid &5 B 9 el W Aiels o wig
T HI0T 9 od & (& hi01 0= 1/2 o qeTedl 7)1 fer
4.19 ¥ Ig =AM9F THO1 91 T 2

siell BC G2 DA T S1Ed 9al IR § 99 fIem
o faulia qen geelt & o1 & Ifw & i &1 A 7o
BC @91 DA & G&fd sl 1 Gaifea #xd 21 218 &
Ifee GifEd B9 % FRO ¥ TH W H FRE w1 €,
URUTHEEY IS e ot 1ol o Ul T €1 geneli AB
qN CD W FEW 9 F, 71 F, &1 3 +ff afwm afeq
T T foadd 2

F,=F,=1bB

WY 3 W@ Tl €| Tk TRUTHEEY ed i 0 Th
o T SO el 21 qety, fuwet genor e rer e
TA FaAehd & o6 STSY o, i gl § o S0l h
URAT o1d HH B| 3T HRO I B & SogH o9 ol
ol o ot i ofeed g0 %A e T 21 fe 4.19(b) ®
T AD ¥ 39 a1 53 fe@mn o 81 6y e g9
T € R A X I Tk T oA ) 9 W el S
1 R R

(b)
for 4.19 (a) T ABCD &1 & Gfee1 gaia &=

r=F %sing+F,<sing
2 2

T I ARfF B0 O T T (b) TR HT H =IabBsin @
| S AB T CD W RRd &1 F, @1 F, =IABsin 6 (4.21)
T T S-S 6 > 0, Ig™ o Tl o o deed g3 ot

I T AR Fgdl 1 THY 9 W@ 79 S € 991 7 I 90 oA A0 A 7 S
| THIHTI (4.20) T (4.21) o oA SO HT Feedl o Gah1g SOl &1 Faha
&7 o TRY TOFHA o ®9 H T L Ghd g fId O ue o gashig syl
B TH YR YR i €

m=IA 4.22)
Tl &7 Gfeer A 1 faen 3feror e oss 9w o ST{ER #TN o qc o iR &1
R FfEse 7 (fo=1 4.18 3f@T) <fh m q&1 B o i &1 FHI0 9 T, THEN (4.20)
T (4.21) F herel Teh AT N o4 Tohal ST Gehel ©

c—mxB (4.23)
7% feerdgfae! & oo & wew B [foem & E H foya smel p, 1 e
faega]

124 t=p. XE
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T e SR ek

@}wgwﬁwm.m)@w%,ﬁmﬁwa%sraﬁﬁnﬁmﬁ]%’ammw
Am?*%|

TR (4.23) W T € o ST m Fhid & B o GHiaT 1eqel Y@ grdn
g A o el ¢ faqw &1 ST @1 S el W o St T g df a8 wreeeen
1 AR AT a1 B (FTE FEha 0 m 1 e a8 W ot @] g6 ) | S m
A B THR B & A Hreewe T gt 81 Feel § g off guH g W ae St
S Bl § S gheell i Gy ST qo feufd § o <a 81 e 3 giawwiol e
€ o wrereEe sl Bt § it gl § i §uiH eH W U wel ol See
21 € S 39 U | gfg Y < B 59 o S0l St Surefd o HRoT € o ek
AU FE GIh1T fgud Il A & o WA W H Whad FL Al B

I e & - T gUN W F o o ool o fer sHeten, eieRtor (4.23)
e ot R B B q9 TE A 9 YR A fhA Sl ©

m=NIA (4.24)

SSTETUT 4.10 10 cm B +1 foredl sheedt s o-7@ 92 100 B €, §3.2 A
fog[ o yefed © Wl Bl (a) Bl oh chg W Haswid & fhad ®?
(b) 39 el T Gk ST T 82

Ig hecll Healer aet o Wl @ don ferdt fa s1et S Sgeh a9 ¥ wifEd ®,
o R SO T o foIU sl 31 U 2T o1 ThHHM Heshia &5 afds faon & ?
S T T 3 R o W eel 1 e AT A9 R ¥ 31 gIH 69 &
TTe § el 902 o vl R Ui T Sl B () SARFas den sifm feurfa § et
W 9 S % GRE & E2 (d) 90° W U FHI o W Fecl gRI A
HI0ia =Tt Rt 22 Seel w1 g Ol 0.1 kg m? B
&
(a) GHIRIT (4.12) |

5 Lo

2R
&l N = 100; I = 3.2 A, T R = 0.1 m THfET

_4nx107 x10°x3.2 4x107° x10

2x10™" 2x10™"
=2 x10°T
B &1 faon <fe g s Frem g0 9w @it 2

(b) EHIHIT (4.24) § R SO0
m=NIA=NInr>=100x%3.2x3.14x 102 =10 A m?
79 =R TRy fen s g% siqes e g @ R

(© t=|mxB| [SHH (4.23) H]

=mBsin 8

HRH H 9= 0, 39 TR ARHF 9 30 7, = 0, 3{d H 6 = /2 (323 909)
9 YRR A 9 Pl o= m B=10x2 =20 Nm

B (X 3.2 = 10 1 YA FH T)
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% iRt

(d) =g = fgfta fraw 9
g d—w=msin0
dt
Tel g el w1 Se Al B @ fEW o SFER
do_dodo _do
dt dédt dt
THH ITAM HH N,

J odw = m Bsin6dé
6=0W0=1/2 I FHHAT HH T,

o n/2
g jwdw= mB j sin6 dé
0 (0]

wZ
g 2f =-mBcos#é |g/2 =mB

1/2 1/2
o, =(2mB) =(2X20) =90 ¢

g 10!

3qT&0T1 4.10

ST 4.11

(a) forel fosh &iftst det W 1 foea YR TR Ire @1 &1 1 39 U ok
R SR UH GaenT & Tfd e < weha € foF T e o1 o1t ok =R
3R T FFhY T (AU FeAfeR 3T o 9’ IR |

(b) 1S Teregd =Tt TR uIel fehelt Woherm el g1 & o feera 81 9fg 71e ure
S o foTq Tda €, dl 39 Lol dqe o fRehfaarg @ g e <wisy o
O F &4 (R & + TN N S &) HT ToAd SAfshad g

(c) @ifafd ke 1 g foaega URETE e fohedt sTer ekl & & e 21 afg
AR el ® ° 7€ JuehR S i Teul Y ol 82

&

(a) &, Tk 3Heh fauw Heafer e o 9@ omeul ¢ &1 eTewashar arifl Wy
©=1AXB, 3R JfF &fas T 1 &k WY A SR e ¥ €, ¢ 1 B
o fordl A o faQ o o q@ § A1 eul

(b) TARR e aren fepfa=g o8 & e e &1 ahel 9iee A =l e
&5 % feen § e 21 39 fepfo=re o I g Sea= g & el & i
feen & € 21 5@ YR, T &5 U1 o 9l % e BH o Il ghel & ol
Aferehan wore UEH i 2

(c) 7€ & o wided qel W gk UI9T 1 &Y THIT B0 T oidl 8 diich 389
Bt ATIshad orerd Yelfed € Woh| it fendlt <t ¢ uRfifa o forg o w1
&ohel ferelt ot 311 SRt w1 qor W Afereham g 2

348Ul 4.11

4.9.2 TR To=[d amT urer Heeha fgya

TH AN W e Hifelsw gaata dcd & ®9 ° frdt faga uw wen & famg o faem

20 F1| 70 7 M 5 R faega o urer & SRo1 gasa & (I RE ®)
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T a3 ek

SRR W g fgyd o foea &5 ¥ 9gd %o THM el 81 S9M4.5 W g9 R e
o IR R 191 ToTerd STafierd! forga o Iweted €1 &1 §, o R0l I9l o 318l Gk
& 1 oAk R ol 59 geshia &5 w1 uRemr [EHeR (4.11) ],

tol R?

2(x* +R?)’"

T sHeRT fwm 219 o STfew off 99 3o % siqe 9w g1 ura fohanm T en
(Fr14.10) | T&l W x T91 o o5 § STk 2781 o Y T 81 IR x >> RE, @l
T SYUH oFSTh o 81 ¥ R? 1 IUT T Hehd 2| TH TN

B:"‘)Hi2

2x
& ST, U7 1 &5%A A = tR?, 39 TR
B:ﬂobz

21X
ST 5 Ueel gHA geehig SOl m ok aRerer Y gRem
m =]A% 9 H F i

B #OII]:;
2nx

Ho 2m
T an X
GOl [4.25(a)] 1 98 oreh fondl feereem fgya o fogq & o forg wea
e FoRT ST ek ATk § HThT Uel @Al ©1 39 GHMT i ST o fow g wfeeenfua
F B
Ho = 1/ &
m — p, (feeremd f5ya)

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

__ 2p.
C4me, x°
S o @renel w9 9 fopel Sea foya 1 Sen 31er W feregd & €1 3ok T W g
3T 1 ST 1.9 [FHe0T (1.20)] # 37 fohan e
I AT ST Hehell © o ST TGl 1 3T o o ST S ekl €1 BHH TE
e o fF fgya & <faaa fgfauss w fog@ &7 [T (1.21) 3fan]
P.
4me,x®
72l x fgya @ g0 ?1 4K &9 STk Gad Hp > m a0 g, — 1/ &, 9 Afaeenfog
wX, A 7 T o ao ° fegl fag e %% 9 3 x 7, % faw B % qiom ww
B TFd Bl x >>R o fau

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

[4.25(a)]

E =
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% et

forelt fog gaenta foya o foaw Tl [4.25(a)] @ [4.25(b)] 51 fsT @
9Rtoms Fenef s° S 2

SR IR fepelt oft Toae II9T W AN B 9T S Hehd B | THad fagd o
et feRelt eter gawta fgya o qod el € et gaa emvim=TA R W &%
e Tgege ol p o Tgw 71 wAM S, 361 2 g o TR el ST e § TR i
e foue < ot TohTEd — STawl (e foEd Uhyet) § fHert e 81 Sefh
Jahed W IS Jehid fged (Ster faega o)1 ) U T 9o acd ¢ gelhed B
forgd el oF THqed efd Geehia Wehtpdl, i Skl o1 qeh ST @

T T S o R e IR I (i) gkt & Sea sk © (T 4,10 fEw)
den efush SREl W U okl f5yd 1 TRE R Il © 990 (i) T Tk ol el
T BT € S Gahd E| 3Hh YR W TR | T8 gEe o o R wme
wehed Walfed g mieh o RO B1 FE 1R Y ¥ Tcd Yol gl € qen o1e
T IS oft Fehia Thyd TSl @1 S Tehl 1 91T I H1 S gl el WA
o off 49 gaektg ool € S yaifeq fora e o #wer T 2

4.10 oA et TeamrHey

311 3 o 3P forga aRkuell # yenfed aet qen dieearst o foug o fowam & ==t
I S gh! 81 TR B9 3% FRE TR Wiod €1 B9 I8 9 wed € T el ufy o
1.5 A faga om0 varfed &1 @ @ steen frdt i o foxd
T % e 1.2 V fasara 81 o 4.20 # 7 32%9 & ST 9 fEe
S STl U U <9 T § TS Fer gech feariR
(moving coil galvanometer — MCG) Fed &l 78 Tsh g Jferd
 Torrer Tgia 1 A g ST 4.9 T w1 T8 == o UR T
TS T Hehel B
= Feel Teamiiel | fordt whame B (eia) gasa
1 ST S T A B e T T A T A
Bt © (T 4.20) 1 39 sheell o i Th so R T4 e
HI S Had gahd &3 H 5 & TS a9 I gah i &
FI goeral § off 9fg L 31 71 99 39 Gl ¥ BE foRE G/
Tellfed 1 I € o 39 W Tk oA 3T HE FI Sl G
(4.20) % 3THR 39 o S0} ¢ H1 A R §
1= NIAB
7el, sifas TR o Uikt o o0+ | e1ef 7)1 e fesmea
% OR g% &7 559 7, v 9 el o forg fyu Mo
SR 9 W sin 6= 1 fean ¥1 7€ g9 9 01 NIAB
o 4.20 5 Feell ToaHdie T sEEal gee | i w1 g9 Sc Wl @ U hora®y el
1 AU 3 T TS| SEEEAER T o e WA w81 geelt ¥ I wAr S H gheett o
SUSFIO] T STAR EH G/ HT GG A AT gl o folie § ool SOl feg Seq= B WAl € S el o &
ST (W), = R SR (A2 F ool NIAB Y Sqfer F € ewasd feet ¥ ¢ F b
WA G B & A w2 TRt o e on S B Areewen o
2 k¢ = NI AB
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| STEe 3R ek

TeT I AT 1 U T 2, 1efd ufd Thish e TrE So s 71 faed ¢
T TAH FAF o W IS Tehdh N A W fen 1 whdr g1 SR 9w
% ITEN ¢ 1 WA

NAB
¢=(T)I (4.26)
IS i AR 1 A Fordlt KU M feaHier o fore uw Fadis 21 feamier @t
SUINT HE FRR & TR ST Thdl €1 THRT ST Tk GYEF o €9 H T8 TG FE
o g feran < wehan € fop wftuy o e faga «m wenfed &1 @ @ s1efen =& 3|
TR T ST T RIS Ug awen § foran ol S fooH et 1 San Hg=h
o B H HI © d TR Yohdeh qremeen (Y fae feafq stafd o geot o &1
faga u yenfed &l &) 9M & w9 | g € 7 f e e s fw e 4.20
o it e B yenfed fagd ¢ o SER NeanrHIet 1 Hehdsh fagd o1 w1 fewm

& e a0 eEn Y faaf| 8 S B R,
Hearrfet w1 ST 36w § Rt oftvy § varfed foem uW & A & fem O

Urte 1 wifa 7T R S TRl 3HeF 3 RO © (i) TeaRiel T STeid G IR ‘

T, T8 uA Hife 1 fogm um & faw gof S fage <@ 2 (i) feg s w AV

foru fiearfiet =1 aftwer o Sofien & Sien g 21 s gaen vy atfees g e | R, |

S ufey § wEifEd B Sl fEd 9 % W R e A s e R @ T
F % U Tk Seq-TH aren s r B vie Fed §, feodme ® geet & |
REsHT H WA feRan S € e stfueie faEm oW 39 v § yarfed @1 S g1 3 oo
TR 56 SR T Wil B el e et

R,r,/ (R, +1) ~ T, I R, >> T, fom 4.21 '

= ftusr & Wiy R Y GO H r 1 T RH € ) W a9 R ey d s e
T GAE S FH AT R SN B G 31 59 S w1 A e 000 1, TR
ot 4.21 o fe@mn 7o 2139 YhR a9 UHEX o Y9 o st o feen s g o P e
ek ST & R H1 HE Tel ST e Qe B gt o wRam w6 fay w (G) FOHE(A) H
THE U % B H HW ¢ GHET (4.26) F STER G0 gufed €, ARG HT

¢ NAB

7=T (4.27)

forell off Scuree o foq e &1 guifed & 9fg & &1 WA ST T/ ——O— A —
o 9% Fecll § 6l ol 9@ NH g &L 3 TH 3T TN i STEaedehdl o STIHR

TeaAriet 1 =97 3 Bl ‘

RITYT hT S9N URay o fFdt o9 & f & o9 e e s for . VY
dieea Tl & ®9 § W 8 Hehdl S| 39 S oh oY TEeR! URUY oh IH A o | R, R |
e H o B SR R, 39 W etered ¥ Yefed B =fey, s, dieedl O T
T T TS AN 1 ST faagsy s W W 7 W F5 g S fasie RIS

H Tk Iwd § FH W@ & T kT URYSH ST WA ok Ty, oA o . ,
ot F T e SRR R S S 31 79 S A o i 4.0 F 22 A 8

g1 gfadie R et

T T ©1 oA ifSe TR ofe dieeHier @ el giaw, e () F
R,+R R: &1ofd wfody wgd sifrs 2 el (V) | aftefda
FeeHiel & YU i AMfhd HT & S © Afeh ST 9 Sieed 1 7 el Eauil

ST Hon | forelt SicedTdt i diced guifed i IR« g9 fa&g ufd e dicedl §
FW &1 T (4.26) @ 129
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% et

130

3q1E0T 4.12

()=

v Uk Jv Kk JR (4.28)
TEl Weh Aok e A 34 A 8 ® T o gunfedn o 9 e W T e

Tl ? T dicear guifear o «ft gfg e Swh emgy THeRtor (4.27) W fomR &Y S

RT GoIfEdT 1 H19 Sar €1 A N — 2NV tefd ik 6t gen S w1 @ S, @
¢ 4

L 5927
I I

stafa o/ goifear off SEER @ S ®1 feRg, Toommer &1 ufRy o
T 8 SH H GE § Ffe 98 R kI e o STHANU €1 GHishI
(4.28) H N—2N Td R->2R, 3q: dlcedl gafed,

g 9

_%_
\% \%

safafdd @t 81 o7 A% w9 W NoordieX ¥ tfiex § wuiafid & & faw st
oo forT S & Troariet &1 dicedier § ufiafdd & o fau 339 fa=r goem
fow S =nfew)

ISR 4.12 A fE@ MU ufwe § ¥R @1 we @ @ af e
T, (a) R, = 60.00 Q e T FeadHieX 21 (b) WM (a) ® wamn 7
TedHieX € 8 WY THH! r, = 0.02 Q T ¥ TR ThMR Weitex | qRafid
R T B1 (o) I TR R T SRS U 2

~ 7N
—(®)
3.000 Y
}—

3.00V
o 4.23

T
(a) WRuy H et gfemry @
R, +3=63Q U= 3/63 = 0.048 A
(b) UHieX & ®uiaRa Teamrex s g
R;r, _ 60 Qx0.02Q
R,+r, (60+0.02)Q
e ¥ Fa giaa
0.02Q+3Q=3.02Q 3@:1=3/3.02 =0.99 A

(c) ¥ Ufewy o o7sel UHier & forg
I= 3/3=1.00 A

0.02Q
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T e SR ek

Q9T

. F%a & B W o &3 E &1 3ufefa ¥ v a1 | Tiaae foRelt e1ent g |

T A el St i @Rl St shed &1 39 A9 KU U e g s e

S 1

F=q(vxB+E)

JaHT &7 q (v xB), v Afeiedd § de A T w6 9 2

. loeE % R @Y e e el faga aw verfea @ @ R, e
THTHM ST Gahd & H ol F okl S9d il €,

F=I1xB

Tel 111 = [qen1 1 faen fog w1 e g0 eM 1 S 2

. el THEAE g9 &7 §, FIE AW g, B o Tfdded ad H gaehR el

H TREE 81 TR THEEN el T 1 g S gEaiiei S Fed §

9 38 YR = o S 2

qB

2nm

IE Aghd & HI A q e W AR T8 w9 deF w1 SwEn

E@?@’ﬁ%%ﬁ%ﬁﬂ%ﬁ&ﬁﬁﬁﬂﬁaﬁﬁmﬁﬁmﬁ

B @

. TE-EEe T o SR d1 AT o foRdl stee feY eTafad! fora o 1

yefed & W ?, o %Rl ¢ 9iew 30 W feod Rl fag p W 9 &9 dB

TH YHR I R S 8-

V. =

c

dl xr
3

dB:&I
Tt T

P W A &3 UK T oh [T BH 9 Wiw Aok i Aok i G Aas
o foTe FHmeRfad e meul
. e R TR el fE@ [ 9R yaifed e W €, o hRo1 g 9 oref
T x T AR &5 H1 I

_ Ho IR?

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

B = ol
2R

. QR &7 IR f7m : A ST g e 5 S ferdll 91 ¢ g1 aierg
21 79 UferR % Fom % STER PBedl = ol T 1TSS ¥ Farfed for

a1 B 11 g sferor g Frem g fwifa foran ST 21 &89 =@ 59 frem
o Wefiohd 9 W == w1 81 AR B 9% 9% 1 AR Lok & fag R waeff o
e fféee € qen aitfy o srfee goet aiwmn Fag &

BL=p, I,

7 [, 5% afmer g uites Je fam um 2l

. Toreht e e IR fore 1 forega o wenfed =1 <@ R, W R S8 W feo Rl fag
T GAhF & HT GRAT
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B ol
21 R

&5 Y@t qr & WY Hohel 99 el el

fepelt it wfTferent oo 1T o1 wefed &1 @ 2, o ik gasia & B
1 R

B = u,nl

Tel n URATeTRT 1 Ul Uehish ofslE | S 1 G B

iR forga U eRfta qen gfaeiat faga ard wfaefia s 2

10. 58 9 fa9e N U 91 A &% a o Iedeira e e o um 1§ yarted

11.

2 W ®, 1 Tk e A0 m B ©

m=NIA

qo m 1 X 3w w5 ofrss fram @ Fruffa @i @1 39 fem & orER,
“ ST T T hT T i T YRR I oh STEW HifeT foh Snfera fagga s
it fawn o Gehd Y o, TR FT AR f@=n e m (3R A) FT fen @ 21
S Ig Tl fRE THEHH guhid @9 B § W W € @ 39 W SR ol
F=0

AT 9 R A AT

T=mXxB

forelt =11 Sheelt NeaHHiet | 59 el 3ol =1 AT G o Wi st Sarspof
Tferd Y ol @ I a9 BH 9w el @

k¢ = NI AB

el ¢ Her a8y & ae k A 1 UsA FEdis 2l

forell =1t Freeht TieamiHieR i SHHT heall o Twdshd | i eTeq GRHATor
vie YRR r_ oG hich UHieX | Tl feran S whal 71 TeaHHie 1 et
o WY Yook ¥ ifien TR 1 TRy Heg hich 3§ dlcediel H aiand
fopan S Heha @1

sifeaen T pPoicy ehfa faurd B IPED feoquit
™ 4
el SATRTRT ohi m Ko et [MLT 2A™?] TmA™! 41 x 107 Tm A™
R & C B afew [M T2A™] T (%)
Gt Sl Q m e (L2A] A m?3eaJ/T
LCSRERGIED Ic st [M L*T 2 Nmrad! Teoamet § giei=r
faemoig faua

132

feeraga &5 W@d ¥Feel W SIRY EehY SROTEY T THIS € Sl € 312 3rd
W W A1 Toele g Wt €1 gk e @ wed o urel S €

39 31 | afvid foeR  chael STafed! fog[a uied (S 9T o |1 gRafad
T B E o & @ R
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4.2

4.3

4.4

4.5

4.6

4.7

4.8

T a3 ek

T o T uRafdd B et faga umie & forg = w5 daw fEm dgaeseE
&5 o o 1 T B W & 9y gl
RS o7 o HHIHOT h1 O] FHITT,

F=q(vxB + E)

a1 1Rk 39 5ot 3 F HEHAH AR fTERe] 1 e eefia fmem afg e
Ueish Tk W A H UET S STel SHeT &k A v &l @ 91 1 gt S
I Bl S 1 99 ST U1 Y G T A GEeE o Gehdt © o 39 U
W0 ¥ U 3 e & faemm 81 59 At o fowr | on TE S 36eh
foma & o9 o1 &t waned ® we| AR 39 9 W W IR I @R fF |
foRienarg 1 gumee 59 qea ¥ fifed © fof fomgd iR gashe Th-3 9 98 g
ThH € (fagagase) iR RS st 1 ek, Yohfa o ferelt wrdsdig oy wae
%A ¥ efafifea T 21

UfeR w1 uRuedig fream, sr-ed o 9 e @ 1 98 a9
g feha S Hehdl 21 581 SE-HEE FEm o o9 € e @ S sy
e =1 e fom 9l

A

AR 1 Tk JRIhN sheett § 100 Y &, Yeis &1 5541 8.0 cm ® @R &6 0.40 A
faea o vaifed @1 @) 21 Fech % ohy W YR & %1 GRam 94 72

T @, @ R H 35 A faga um yarfed @ @ @1 R ¥ 20 cm g R feerm
forelt fog W gawta &5 1 R o 22

s a1 W @ T o WY aR | 50 A foRE 9 S 9 Sfor i SR yerfed
@ B o § 2.5 m T R feord fereht fSg ® gata &5 B 1 wfiAm
3 3gT e T w @)

ey e &fast fasiell & R ® 90 A faga o)1 gd @ ufvem &7 iR wafeq

2 @ B X % 1.5 m "= fagd &R % HRo1 S gahig &5 &1 aiEn 3R

fewm == 22

T R food 8 A faga ¥R vefed &1 Wi ®, 0.15 T o ThadH Fehid &5 ¥,
&5 W 30° 1 101 10 Y @I &1 THHT Tehleh el T @ ofel ol shl TIATO]
SR THHT o @ 22

T 3.0 cm e aR f5d 10 A foregd om0 wefed &1 @}, Tk qiAforss o fiw

IHoh 18] o ieed @ &1 Uikt o et Hehia & 1 7 0.27 T 21 R
W O ATl ok g o I R

TH-TN ¥ 4.0 cm F T W@ T @, e, TAM I A T6 B 9 %A 8.0 A
T 5.0 A F1 fored om uw @ fen § wanfed @ @i E1 R A % 10 cm @ W
S T R TS|

G-I H Fefl Tk aRATferRT 80 cm el € R TEH 5 W ® 5§ yew
H 400 1 &) ufAferht &1 =@ 1.8 cm B 3 396 8.0 A foe «m1 wanfea &
@ ® @ uftIfereRt & fiat o o UIE Fashid &5 B o WA Uiehferd iy
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134

4.9

4.10

4.11

4.12

4.13

Teh SR el f5Ush! geish 9o 10 cm &, § 20 W & IR 568 12 A TR

9N Yefed &1 T 81 Feol Seaierd: Teh! g8 € IR ek qol W e e e

0.80 T o THHHM Felsh!™ & 1 XA & 30° 1 Teh 101 ST &1 Foft W oM

ol ST ATl 1 qRET F E?

< = el Teder Hed M, Te M, o faaror i+ kg
R,=10Q, N, =30,

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

(@ M, T8 M, %! &m-gaifedisti, (b) M, U6 M, 1 sieedl-gaiiedisii s ST

A i

T TS | 6.5 G (1 G = 107*T) 1 THEHAM Gah1g & ST @M 71 21 39

et &5 W Th gt 4.8x10° m s o AT § &% o ofeed ST T B SAE
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