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AT YT el Ygifaes =1 Aferes w9 9 & swh gfse
&l ? o Rl gfte § foarm A @ At for g 7 @, o
T 2, TlEE 7 7 SR HgR 7 e B 3 % 3 e
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i HWE AN S i WA o oot W SEgeehid U0 i
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6.2 %Te UE B & WA

YEAGIH T W7 T TSl qU1 STHT G HUS T TR gRI TR
T 3 FART R ARG 21 80 SO @ 5o FAN 1 guiq T8t
Eaull

991 6. 1

o 6.1 % uRmd G ¥ It g€ TF Feet C ¢ I T 1 5
Teh 3T Yook % ST Yd i TH HScll HI AR Hohell W € Al
YN 1 Gehash fadifud gl @ S peclt ® faga um &t
Sufkafa &1 gwiar 21 7 faeq asft 9 @ @ S« a% g gah
Tfa o @ 21 v ek feR el ® df urmerd i faay e
Tl ST o 1 Feclt @ R oA I € o arrrd fawda fen
o fad witar €, S uR gerg w1 fen o foawdia g9 i < B
Tk SN, 9 € gadh oF (AUl Yd Sl Gea di 3 A
T WA 9N 2 ol uRmrd ¥ fae s et s g9 w1 g
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Ja% I Fecll i AR A THH gL asi © TGHH foman s
? o fadiy o safery o eifesk ore e €1 98 ot <@ T
? fr aft <T gaw 1 fer W@ S 9@ s9eh 9o el
C, 1 Fosh F1 3R o1 309 M foran ST ar off i
TR 1 JTE S Bl B T8 ST & [ ech d faga ey 1
3T (IOT) JaF qo Fecfl & T Tl T BT GET 2

I 6.2
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forgd o i R et 81 ST C, S W € A R
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Tohdl B T o Fefadl & g7 Grder T faga 9RT GRa F B
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SR IA FA H gash ad1 Feell o Sd aon I SHefeEl o g
e T e B1 T 31 WA 5N e | g9t T e e Tfa
¢ A aTavash ited T&l ?)1 o 6.3 § /1 gefedi ¢, qen C,
Tt ¢ € S feer Tl M €1 el C, i UH uRmEd G ¥ Sier @
8 afeh Ed Speelt C, i TH q@-Foit K § TR TH Sl 9 e
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€ @ a1 € o -kl K ol <o T R Tk eforen ey
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fox 6.2 umEH el C, ®1 T &+
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o9 6.3 T 6.3 o faU gAMCHS SHarwen

%I TR AR @1 ST 1 Ut | hfs faard 781 gt 59 it sl Bigl S
2l e o ek ik ey <@ s ?, wife ge fasy fawda fon & g 21 e
off <@ T 2 TR Al grefermi o S 1e o Y U @R i v W & WY
o fagy ek Y 9 §g W @l

6.3 AR TTRT

%S i fawmer fagfie o wRU Sgdagesh ™ WO W 9 R hT T WA i
SJGE i AT HI I Teh T TR e i @ S q9a gl qenfy,
0o T foh &0 97 from aad qen SH W H g %, 7Y dee e @
FI SEUROT ¥ qRfed e S oTevash ¥ e Tasd i off diF IE gR
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I &ohel A 9Tl FHAE 1 THEAM gkt asl B (F 6.4) o @ sl €
Al TehIT TR 1 e oAl S Hehel ® —
®., =B A =BAcos 6 (6.1) B

Sl WO B Ah de 1 U B Tk WY TR o ®Y H &AEA HI
STSTLRON o1 fora= Teel €1 31ear™ | 8 fehal ST 9kt €1 THIshT (6.1) i o
3 W STEHE e ok Tty farnfid femen T wehd B

g o 6.5 # 3P STER ol Tae o fafv= oW | g &5 o
aftror e et fo=1-fo9=1 &, & Fag 9 TR TR STel ot Tl B

& =B dA +B, dA, +--= y B, dA, (6.2)
|+t

forx 6.4 THIHA JawE &

et ‘Tt 1 ored € Waw o Wi e & el dA, % fA AW A B AT B vm g sl A e

ST dA, T G & T G Fe 1 SI A deR (Wh) 81 38 25
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gl C, 1 AN A« THY L TH 9N 8 heit C, i i, el
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ST 1 HoR USSR el C,F H Ak a Tol uedl © 3R 39 R sheel!
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W %7 79 Fed 1 38 o vl 7 yR 9 ety feen
e
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g 9T IR HT T S SRR BT 2l

T €9 o URa forga a9 i
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ugehdl e [1791-1867]
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% yam 9@ faeE &= F 7l #= TV ar ©4
T €| foe W, fowe e o3 Sheclt § T 1 e N =g Y R fod ok o
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IIATE] 1 HEHTH YA S
UMl S R
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1 S | ST, (ii) T el C, F SR WS i e asit | o S

(b) ERME ! 2 | ITAM fohT ST ATt B o9 ¥ a8a 37| 1 heferdi o o
ey T § soa &fork s o fore =wee < 9 6N % S 2R o Tde B
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A el 1 AAHA-TRY, GIR & o WY § = 45 HI0 @l | FHH
(6.1) ¥, YRFTF FaFH T ©
&= BA cos 60

0.1x107
TR
SAfqH weTer, P, =0
TR H URadd 0.70 s H g3 FHwW (6.3) §, Wk fog@ a@s o« s
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E= A - At —\/ixoj—l.OmV

3R YN 1 IRATT g
_e_10°V_
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aE® 9 URd Tt Hal
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C°9 lnr2ibe

IS 6.3

10 cm 5591, 500 & @M 2 Q Ufaiey St Ueh gl Heell ol $9eh dal oh aiaad
Yesl o Gahid & oh s Sk W @l T ¢ W U WA oW oh uRd:
0.25 s ¥ 180° ¥ YA T Feett H URA fo=d amee 9@ qen fora & &1 stehe
Fifw) KT MU T W gt o gaRg & & dfas wew w1 O

3.0x 10° T2l

A

Feet H IRfTR FoTed,

2 o) BA cos 6
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8=N£
At

= 500 x (61 X 107)/0.25
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6.5 &St &1 fraw qur el 9Ieor

T 1834 | i difderfeag 2 Hhef™ o (1804-1865) 7 T 7w w1 FmdH
foren 9 o5 &7 78 o 98 9§ S S €1 98 rew uia faga aresw e w5t
yarar (Teen) =1 e wd Wi &9 o 9ui e 21 39 R 1 g B
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3R BT 3Heh NI ] o Fheai! i 3N AR 9ed gL ©R0 § SAR{ud
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Sl A1 oF SHHRT AT T A el 9ad €9 W dedl S| Jfs TH 8 9ok
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T2 81 Hehdl
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o= 6.7 ® fafer=1 oK o GHdel o S HeHTg & Yow Y W ¢ e 8 9
e Fehel @ €, @ U 21 gaentd & o % el o sifeiaed fohg Yerh ¥ g
ST gU &1 Wl o F1Em 1 STER i g e o9 § YA faga ow w6t fxen a9
IS

o7 6.7
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(i) STIAIHR T abed H Gahd TTH, T o Gach g & oh T T 3R T LA
% HRU 95d 81 URA ¥R 9 bedab o SR Fafed g =ifew foed fom
IE dEd U AR h1 Talie HT TRl

(i) S8R T AR T HE o HRT, BIYSTHR o7 abe § ook 19 Folerd =l € To@eh
HROT URA €T bach o Y Yaited gl €, TE@ o ¢ wored IRed
forier &2 weh|

(iii) FERTT & F AT HT R A A o FHRO AT STHR & 9 abed H
TeH A Tl © fSEeh RO U U cdabe o SR YeIfEd Bl @
o9 f a7 worew @1 fotg &Y oon|
e Y foh o @k o9 T e § Yl &5 o 7 A1 g9 e @l 7
I 1T IRA ¥R 3= T 2

ISTETT 6.5

(a) T % o, I FeeR W U Tt gaehi o IO qen el gat o e ek
& o TEer T T B 1 BN A el Gelshi 1 SUAN Fhich fq W HRT S
A HT S B TR

(b) T % U oot Genfa i wiel o o= feer fora &= & sifciaaa Tfa sear
B 70 oW ¥ URG ¥R S 2Rl (i) ST oW Henfl Y il o qufd: et @
(i) ST9 9 3Tfereh ®9 ¥ il & SR 712 foed &9 o o 9o o Sfeieed ¢

(c) T% AFAHR U & Th JAHR U THTHE geshid & § ° (57 6.8) &=
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o ou o IR foga IR oot % feeR BH 1 e Sd 22 &, o % ao

¥ aifireteed B

v

X X X X
X |[X X| X
X |X X| X
X |X X| X

XXlXX
X X X X

(d) o 6.9 7 aftra fearfa o foru wenfa 1 gaar 1 IR (Predict) i)

&

o7 6.9

(a) 7| Ja =R fRa ff yeaa 81, IRa ¥ asd 3= Bhf 59 U | 9 gasid

T gfEfaa Bl

(b) =&l T vt uRafta ¥er IRa a1 9 & &1 Hehaht|

(c) AR o9 o foru 9Ra foga ares ool o e @A 1 31el & gahd 2
AN <9 H &5 o Y6 | a8l (ool THA 0 o &% o GREd Bl &1
feor 7 €, 1 IRa fogd 9es 9o ARIER T

(d) FUIRE & @i ‘A’ & Yol <1 ‘B’ o @Hel ¥ B

6.6 Tifder TRl a@es o«

fordl THEHM, T 6 (time independent) G & | Teh TGHH 9] @Teish
T R #ifST) fo56.10 ¥ Tk @R =Tetsh PQRS &9iian T @ e =rersh

X x X xx x  x X
S
Xr X X X X X | X v
X Ix [[x x x x x |[x x
! Ve—
X Ix|l x x x x x |[Ix x
X X X X X X yQ{ X N
R
X X x x x x xUx x

A

T 6.10 ST PQ o @R TifeaM ® f5E@ S1ederr
o9 1 &hS S Sl 81 3H T o R ST SER
e TGRS oyl e o e o

PQ s ®9 9 T T Hehell 81 DS PQ 1 e o
v o o @R, foe o gwiu SER, = s € e
AT o =07 oF HROT fRdt YR &1 o1 1 &7 &l
g W@ 21 PQRS T &% URue =A@l & foed
g PQ &1 T o %R ufEfdd g el
W THYUH Y919 & B H 39 YR W@l Sl @ R
THT 9 GARE & o Afqciead el AR e
RQ = xTRS = [, @ T4 PQRS ¥ o1 Jahia Feres
@, B

@, = Blx

Fifer x T % WY 9 W T, T P, F
Radd 1 I o BRI T IRa faga aes aa 3
B TSRt 9 B
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= —Bl— = Blv (65)

el 85 dx/dt = —v formn & St o =1ee PQ *1 =t €1 U faega aes & Bly
1 T fogd aTge 91 HEd ©| 56 YR 8§ Fashia & ! URafdd s 1 &S
TRt =TeTeh @1 TIfaAM ek, fRdt aiaer g iR gasia were ¥ giadd sier 9Ra
forgd omee ot S H Hehd B

IR (6.5) H JWT T e o= a8 ot o A5 @l dleish PQ o w&as
O W T B AT RS ool 1 T W o TS G9el 1 el PQ H g
Ifeseh (arbitrary) 369 g W foeR Y| /@ B =t v @ T w2 df A of
Jhid &5 B W =l v ¥ A ST T SAEY W ARS 5ol 1 GRE quB ® e
g feon Q o STfwr erftl weoieh st it den faen o, ®5 PQ & S7eh! feafa
o U, 99 96 &1 Y w3

HAEN HIPHQ T o WH § fman T & B, W = quBl

<fr 9fd ghE emEw R R e s € faRE aeE 9d €, o

w
e=— =Bl

q

Ig TR B PQ o faXl & &= W01 gR1 39 g fagd aes o 1 7
A € qU FHIHT (6.5) o e €1 8H 39 ST shi S <ehT el =8d € o gdrd
Ig g&gfd qoia: Fened & ¥ wq T ol THTuE ud 99E oh W 7 5o ar
?ﬁg%ﬁﬁww%@%@%ﬁmwwwmﬁﬁmﬁm
EZGIR
@1 8 d 360 emf ¥ YA BT @ - S Tk W1 924 © S S o @ WA gN
g g 21 fier =rete o fou gHeh el W oA aren &,

F=q(E +vxB)=qgE (6.6)

Hifh v=07¢, 37d: A W A aell HIE o ocd sheret o &5 E & SR |
zafere Ifa fora are® aa o1 IRa o) & st &1 = w3 % foau e U
M o =feT foh T8 oF @i aRded-eiial gk & U fagda & @ 3=
HTA 1 qa, W D eH Tg Ff FE 9 % fer oy smaw g7 3o faga
& U9 % WY SEeid gk & g Sa faga est ¥ fae o e ©
A 4 § T 31 fohan T wifome et (faga um) feer gas W aa/ed
T RIfad FT G B 3T faudia Tk TfaHE T g9k (A1 31fie o w9 H
% dl Teh TReeiet gaehtd &) FieR TR T Ush ol SR T Fehel €1 e S
I WIS T Geid Tedl ¢ fagd T o e Heifd B )

IETEYTT 6.6 TH HIX el 41 FT Th S hl 50 FAFhVHEBS I MGHa & FART
T B T T h THU IR difcrsh oo forEent B 1 et €, % ohe W qen
T o0 9o 1 IRy R w3 U 39 YR 1 ? fF T HI MG 907 ok ohw
ST oTel A1 erd ok qel W SAfeieed 31el o aid: € (Fe 6.11)1 @187 ok erfew
Tk TEoR qe THTHM Gah1g &5 1 T oo SUferd 21 ohes qell eifcdeh 9ot o o
foed ares 9« s BrM?
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34TE0T 6.6

R R
GEE _[de =z {Bvdr =£Bwrdr=

e FITC o 99 v = o r3TEN FFA 21 THE U B R

€ =§x1.0x2nx50><(12)

— R0

o7 e6.11

S D€ UM HIA 7 @ B § G Solae Al o o RO aEd f T SR Tfa
T € 91 T oh S faaia e id €1 39 YRR, AT o URumH g o
HRU B o TG o o= Tk oEd Ik ool Sa gl 21 fogd e 5ol o T
ffeera o o fore geieeiql o @ik eifues ware &t e qen U Tl <90 vg St
B FHIHT (6.5) 1 STEN HH W, 6 TS Fah A &5 o dAeleid MaHH & ol gHeh!
AN droh AN-IR 30 foed e ot 1 IR Jre gnm

de = Bvdr 3d:,

B wR?

fore aTes I FT T B & T TW Th 9K T OPQ FHT HEUA F ¢ o
fo1g O 92 P i Ryl R Y el 71 © 921 OQ AT g8 ©¢ #1 Fialiel o 3R-IR
faver=r URa forea ares a1 o SR BT a2 3 B x (T0 & &% qRad i &)
o =R B A ¢ 9HF W B q1 PR 1 1 55591 & ot %1 w101 08, @ G
OPQ &1 &F%hel U &I

TR?>x—=—-R*0
W&l W RTE 1 5o 21 o7 Ui T o 5t @

2
_ 1., dé_BeR
% dt 2

[[re Hifem : 3—?=a)=2nv]
Ig st YoM fafY gRI T otk ok 1Y € € 3N ¥ ¢ 1 WHM WM U B
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3IETE 6.7
T qfea TS 0.5 m o 10 wifcdes Tk (spokes) &, i 120 =k Uid e
Y THEN S B 1 UfEA 1 SO del 39 T W Yot o gashid & o aifas s
H, o sifqcaad €1 39 1 R Ak H, = 0.4 G €  Ufed #1 4 (axle) 21 fm
% U Ty 9Ra foR[a 9@ 9@ 1 WIF N g2 e SiteT 1 G = 1074 T

'
IR foga ae® 9d = (1/2) 0 B R
=(1/2) x 41 x 0.4 x 10* x (0.5)*
=6.28 X 10°V
ifeh ek o RUR foeld aleeh ol WHieR & THICTY ST GEAT 1 HIS GATE el
Tl

6.7 W

T Feell oh fTehe T SHA Feal H Foad IRadd § ALl SH Feel H Forad
IRedd @, 39 geel § faga ¥ uRka & wehdl 71 3 S feufaEl el 1 syt
o grerm-eren Attt T € aurfy, g <A Rl o, et § wow a7 o
T €1 S @, o1

9ok Sifafe afs a9a o WY Figalt i SAMHfd T8l dxerdl, a9

do, dI

a Yat

THO-THY faqe N & (turns) dTel e oh T4 B o THE Jahid wered
s T ¢ 5 hecl H T ¢, Rafdd B © @ Yok He IR fo o
I | IS FIAT F| TAAT Tk U Forg- e (flux linkage) T SUERT B € S
for w7 faudt oot & fo No, o TR € e 39 feefa §

N®, o< T

T4 ey guEuiaes femis wl Wby Hed 81 §H @ T Uehed &1 AM
Frecll ot SAfafa aen 3gek gl & 39 (intrinsic) U R FeR Fd ?1 7@ T
oIt 1 Yhfd & THM ® S GEIR X UG % fAU e o &t e
IE-GYERuT (SAMHIG) e Seh e SUTEerd HIeqH o queeis K (e o =4
Tore) W R e R

Tehed Tk 31fewr AT 21 5@kt fomnd (M L2 T2 A2 € <t for oot =1 fermment
T G T faEt o A G ¥k i Wl &1 Uiehed 1 SI W B¢ € qel
T H gR = o2 W1 81 e AW Si9% 899 o TEE | w1 T © fae gt
e T e e o e e S e

6.7.1 == UTahedd

fa7 6.12 ® =i T T el THRT (co-axial) ANASIST (solenoids) ST
T T TR 17, W foER F) 7H 7 aRAfeht S, 1 B r, e SHhT 3Rt
Targ H R kT HEA i n, G A H 2| 9l GAIer S, fere W ufert

Rationalised 2023-24
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FE: 1, T n, Bl AF AT N, 2 N, FE: Feferai S, a1 S, § Y # A
e B

w9 S, H o [, Yefed i € @ 78 S, H U gk Foie g s 81 g
W ¢, ¥ ffiw wxd 1 ofefee S, % 9 e -ae g

N, @, = M,,I, 6.7)
M, =1 URAIfeTsht S, %1 9RATTCRT S, o HU&T 3771~ Heheel hed e
Wk U S B Sl B

T TR Tl feAfersRie o fee M, T O S 2 wiefeen S, 5 wnfad faem
oI I, 5 31 GARTA & T pyn, L, | Feelt S, Wl qRumH werer- s §

N & = (nll) (7[’12) (/Uonzlz)

= gynn,arll, (6.8)

W& n, 1 ufAfEet S H ot Bl H T 21 39 YR, FHH (6.7) T FHh
(6.8) ¥

M,, = ,uon1n27crfl (6.9)

e AT o BH 8T T RR-g9rel Sl T10g |7 forn 7 den
FARTE & pon, I, I IRACTR S, Fi GO T2 A H HoiA
THEHH T 21 I8 A TEd gy Tl ofet 2, fren et
g1 >> r, I8 UF 3781 W-hed (approximation) |

319 &9 faoda feafa = fomm % 21 uftfese S, 9 w faem
Y [, Tl okt St & qen AR S, § TereR- s ¥,

N,®,=M,, I, (6.10)
M, %! GRS, 1 GRATTCTRT S, o6 |el 3711 Feheel
e &l
S, ¥ ©W I, o RO FAR Qe S, ok e HifHd /A S
Tehdl ¢ Al TRATCTRTE Igd et 21 37, URATfeeht S, T
TR - ST §

foT 6.12 THH oS | 1 T gHEf

i N,®, = (n,l) (7r7) (uon,I,
o ' & R n,l, sz(ﬁgo—(ﬁﬁ)%ﬂa%%ww.lo)ﬁ,
M,, = pyn,n,arl (6.11)
THIHTT (6.9) T GHIHTT (6.10) 1 SYAM Hich B IIa eidl &
M,,= M,,= M (4F) (6.12)

T I8 TOMA <9 oeE 1 waelt uiferenet o fere swiER @1 qenfu, 7w wee

= €9 ¥ T B A Fife & afg siqafenfas s oo o sga s

il (e el gRATfereht | Sieh YehR 37aT W@t Bidl) qe ot B et Ufersht N, @,

T TUMET T U, iR ST ARAICTeRT SRl IRATTIRT o6 R0 el @7 9§ ThaHH

okt & H fmfssr 21 9 fearfa o, M, Y O TRet @i denfy, srer afferhT

H 3feG TR F MU KT H i BT HIfeh 37 TARATCTRT o HRI FeIhid

164 &5 S URAIfCTRT Y g qem W-E1-|el STIEY e o N-UR ufRafid g
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TEiifer 3w feofa ® M, 1 TR oft sTera hfed B U feufa ®§ M,=M, | S
THAA 3T TATRR ST

IO IEEL0T HT A BH I8 UH T i ¢ Top afiAierentati o 3fe qream
I TN THF TIF W AR p HYE GahAerd 1 HEH WIS Bl Al ST YRk
T A Bl

M=u u,nnmrl

g WA ft Hewyul ¢ T greferdl, aitesmed onfe o g7 &1 =i Yk
Ik QIRRIUl Ud TY-E-T1Y 3k @il Xk (orientation) W el 21

SETEITT 6.8 T Tohl JAIHR Feferal, Uk &H 51 r) &t 9o 3ol sifere freon
r, &, Tl R r, << r,, ST T € qe1 S o o HOT €1 39 S & fon
I U A1 il

T UM R 9 gOER Fecl | | I, ¥R JaifEd B €1 Fecl o R W gk
& € B, = L, / 2r, | Hifch ST THIER el ki 1 ST e ¥, ST ST
FE &A% W B, T A ek AAT 1 Heha 81 3¢,
&, = 1r’B,
=ﬂ075r121
2r, ?
=M, ]I

1272
Y UM,

o G fo 279 M, 1 T @, o WfTohe M ¥ @ WA g kT § fF gas
&3 B, 1 HF &%e 1?2 W THAAM ©| T, 89 59 HH H WHHT H T
%W:Fm"r1<< iy |

8°9 ln»2ibe

e, STTO9% 6.2 o TAN 6.3 i RO HL| 3H TN H, 59 o Freelt C, H &7
wfiafid it 2, et C, H fogd s o« U@ giar ¢ 7 e et ¢, (A
N, % At | v @ ¥, SafE geal C, H uW I, €

T THER (6.8) § TH U &M

N,®, = MI,

Y o WY YRadeid awet o fau

d(vg) _ d(ML)

dt dt
Fifer et C, ¥ Yk faga s 9at &1 99 ¢
d(N,4)
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T U B,

f=-M2

7Ig guiian € fon forelt Shecht W afed a1 weioey sheelt | faga aes = uka
X Hehdl 81 Wk Togd aTesh oot ol GRATT R qRede 1 g0 qe <Ml sheforat
o I ekt W TR 7

6.7.2 T-UThd

frzel 3u-uf=ag o g wE ufiiferet § age areft ¥R o SR SR aferfarst |
I BH Il Feled o aR H forem foran| foret wohat fogerd peeft o oft St et
¥ o gRafdd & W FHee H 3F are T IR o &R, foga aes ad
URA HT GG B T GRS Bl -3 Hed 21 39 feafa o, N6 Aol gee
T FeTeg- s, heell H wed ool ¥ o WHEAIGR € 91 39 oo Y Tehd €,

N@, o< I

N&, = LI (6.13)
el gHAas e L1 gl &1 &-Thed Hed €| 30 el w1 @R
o ot Fed 1 v O giafdd B ], S O Hag wored ot giafda g 2
HHIHIT (6.13) T ST HH R IRA foga sess o g
d(N&,)

dt

€=—L% (6.14)

T YR, WA forgd TRk o ded et | Rt oft e ufedq (s 3 we)
1 fokier e 21

T st § foret qituer o fory T-Ieneal &1 UM A e B ST Th
ell IRATTeRT o T-URehed i UM e, FSTEeh STUEel e 1 &%l A T TlaTg
1T, 9o S Uehish ofoe | %I k1 T&A n 8| URkAIfeasht o gaifed g orelt o1 I ok
FNO gaHEE &4 B=y, nl ¢ (T & i wR g9@ H T T4 0|
RHAIerhT o Helg el Tl €

N, = (nl)(nI)(A)

= u,n*All
Tl W nl A HT el A 21 3, -k B,

_ N,
I

= p,n*Al (6.15)

Ifs 0 ufferRt 1 Sid.um # g oTifers Jaskeiera o uee ¥ R/ g
(< o fau 7o <fer, fogeht emifers gasiicdr &1 o9 =9 ?), @,

L=y u,n’Al (6.16)
Fecll 1 T ST SATHAT G T [1eaq 1 gasheiera | f5R 7

L
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TRa faga aTesh o &1 o fga a9 (back emf) i wEd € with
7 qituy | fret off ur-uftads =1 oy o @1 difas e 4 @-Rea e
&1 T T & T AR W S| ol Toeaeaehd STI&Y €1 37a:, ¥R Tfid
& foru, feieht faga ares @@ (¢) & foeg ®@ & qgal 21 78 fhan @ S
w[eehig Teorfast ot o &9 o Hfed e s 21 ferelt aftuer o fereht aror e 1ok forg
w1 T T,

daw
Rl PV ¢
il

afg &9 YfqUerss &= il T0F TE o 9 ohael YU g9e W g foemr &,
qe GHIERIOT (6.14) T STIN FH |,

W Y
dt dt

oI [ T e § R T el % R,
W=[dw = [LIdI

d:, U [ Tfad w3 H SAEvds el e,

Wzéuz (6.17)

Ig FAsTh TH m FHAM o Rl HU FH TGS el (ACHR) F AR
mo?/2 &1 1% e @ aen <9 © 6 L, mop ed © (s1effa L for[ e @
e ferelt oftuy & fed e Gaifsa €, o) & =g qen Wed Wl faie e ®)1

T geiuRy Fefadl o wre-aner yarfed g areft eret i | feafa w faem
F| TH Fecll oh T Hag T, Tad 9 § foede g wee i o A o ael
B | (6.7) T &9 § wudfa & S

N1 G =M, I, +M,I,

&l M, SH Feal o Wbl H el s 2
31, Be w1 I SN wE W,

dI dI
1 11 dt 12 dt
M,, -3 € T T L, 5 feran < 21 g,
dI dI
g =-L —L-M, >
1 1 dt 12 dt

IETEUT 6.9 (a) TRAICTRT § Hied Gashid il ol S5 IRATCIRT o6 Gahid &3
B, &9%d A T &aTE [oF T | FIq HICI (b) TT Fahid Sell aen Geniat § |iaa
feordgd ol forg ®9 § qoria 2

&l

(a) THIH (6.17) W, Fehid Sofl &

1
U, =—LI
B= 9

6°9 Ilnx2ibe

167
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TeTedl IRT S o/t gurel gsite fersor

|

331807 6.9

= 24 (6.18)

B Tl € HHiR T Wi o Wehish S&aH H Wi feeragd Sl o1 Heel
WIS T Yok § [31eA 2 GHiehRT 2.73 3fEu]|

1
U, = §€0E2 (273)

Tt ensti ® St & 1 e oh YEHUI €1 qHiehioT (6.18) @ (2.73) fas
feerfeal shoret: Tk URAITCTRT G Teoh HHIGR Wie WMl o foig sgea= fohg g 2
wifeh & ok © e ferge ob ferelt off UH T o forq e © s shig gt &
tora/3iR fogdta &t faemm 21

2
= 1 (B ‘
= =_L =
Z 5 (ﬂon] (wife wfefesn & faw, B = u,nl)
&
S 1 B Y
© = —(/Jo"lel)(—j [FHRT (6.15) 9]
L 2 Uon
&%
= 1 .,
> = B Al
S 2,
éf’ (b) Wi Wkl (o Gahid Sl €,
% u;f% (Tl v 31 & o v foame ©)
) _Us
3 T Al
v B2
2
T
e
o0
(o]
£
S
S
£
E_
=

o 6.13 yamEdt g S|

6.8 UGl gRT ST

forga SereTa SROT el 1 Wi 9 § HE TR
Y IYAN foha T 1 Uk STHINT e Heeqol ST
Tl 4R (ac) SEA €1 100 MW HHeA 1 aTefeh
e HR S U ofedd faesfaa mwefia ?1 5|
3T=9% |, TH TH WY o Ho fagidl 1 avie
79 WA o ToehTd 1 S e amifeh FeRten
T 1 Sl | ST TR 3T eeR 6.3 | Hehd fehal TN
o, el o ¥ fomyd ame® a9 A oW IR FH &
fau, w fafy g ® for @ o erfufe=mra o stean
TGk YEl &% § ufede foman Sw) S9 geedt U
ST A9 B T TR w % A ww W (8 &
Af¥eiee) Tl &he A cos 0%, Tl 6, AT B %
o 1 IO B For URedd e #1 9g fafa,
T g o S 1w fagia 21 St At
S R e e e

T I S o T 1o fo 6. 13 H <2 T
%Igﬂﬁ@ﬁé@t_‘ﬁ@ﬁf%?ﬁff&ﬁqzﬁotershaft)q?
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AR Bl B el 1 ol 18l gaehia & &1 &9 o weed 21 el (5
AR Hed €) HI fnd ThaaH o &9 o fndt arr qrem g it fafa 9
UM U S R el o TAA W, 3HE Yoo 1g i IRafad e €, foed
Fedl § U fagd aew ot 9Rka e 81 geelt & fax %1 @il gedl (slip rings)
d g9 (brushes) #1 @ ¥ T @ IRYY 9 Wil ST 2

e Shecll I THTAH FIVIT A1 ¥ O FTA 161 2 @ gaw & gt
B 71 &Thel WIEI A h i 101 @ o1 UM ThEl THF (R 0 = ot € (F8 FHd €T
fF S t=0, 6=0°) B IROTHEEY, Fecl 1 G he, fo e &
@ Bt ToRdl €, THE o Wil gRdfdd el &1 THiel (6.1) o STER R e
t TR T

@, = BA cos 0 = BA cos ot

T & e @, N Al it geet o fau Ufa faga 9 9o @

g=—Nd&=—NBAi(cosa)t)
dt de
37d:, Taga a@e ool 1 AcEioeh 0 €
£=NBA o sin at (6.19)

el NBAw fIed aTes a1t o1 ifeshds o 2, S sin ot =+1 W 9 i1 21 9%
¥ NBAw &l ¢, ¥ 2T, 74
€= ¢, sin ot (6.20)
Fifeh I e (sinefunction]ﬁh"ftl'ﬁ+1ﬁ—lﬁaﬁaw%,ﬁgﬁm
el o1 oz o1 o G9g o @i uRatia e 21 o 6,14 9 | HifSe fF e
6=90°31 9= 270° Tl & Tl fogd aTesh oe1 39+ =RH WM R &I ¢ ik o fagaif
R FAd § IRed stfushad 2|

<7 2

180° | 270° | 360° | WHI —>

0 T 7 o
A 2 3% T

for7 6.14 T 99519 &9 § 09 F%d IR o o4 W Tk YA (o2 a8d o a1 Bl 2 169
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33T 6.10

iifeh T 1 TEen aTed! &9 @ UREfda eidl © Safeiy €)1 s Fearad! &R (ac)
#ed §1 Hfeh =2y, THHI (6.20) 1 & 1= YR & fora Tehd 2
E=¢gsin2n vt (6.21)
e, v, Sl 1 et (HER) o IREwHT 1 g 2
=M Eu foh FHRI0 (6.20) A1 (6.21) Tagd =Mes o ki drcarforess A
TACA € T &, +e, T —g, o o= Mot &9 § TRARI a1 21 &9 T 7 | Tl
o gererd! aieedl qe G 1 el SiEd 7E oY T e 2
Hredifas S |, =R il guE o fau savas Atw el seE 9 fRd
B UM g WTw shi St €, SRl ok To, sl gN1 5% Ser-fagd s (hydro-
electric generator) shed %'I foehegd;:, SiFe a1 WWWWW,@@
T HYeh 99 U YA T T T WA T S B EE o g wE@ F e
#1 T® ardig S (thermal generator) F8d €| HFd o WM W AR A9
S BT WA TR S € o g6 ATHeR T SR Wit eiel ©1 SR S 500 MW
a1 fagd ferd 3= Y Gahd €, 372l T8 100 W ok 50 @ soel Tk T1eT STy
S Hehd &1 AR S § greferdl i ST=R W Sl © qen fagd Sae!  gEmE
ST #1 9Rd ® S 5o engfa 50 Hz 71 Fs <9 |, S mieR (USA) ¥ 7
a9 60 Hz 21
IS 6.10 Huell Tk TR Tfehet o Usel i JAM €1 YSa o1 Gt 100 Hl
qA10.10 m? & dlell Teh el U Bl hgell Ufd Yohg oM1e IRwHT (SeFhY)
X Ul € 91 I8 Teh 0.01 T Aol et THGHAM Fahia &7 |, i feeft & o
e o oioEd §, Tl €1 el # S B aelt atferehad el s gni?
A T&l v=0.5Hz; N=100, A= 0.1 m? d B=0.01 T| THH (6.19) TH R
g = NBA 2 V)
=100 % 0.01 X 0.1 X 2 X 3.14 X 0.5
=0.314V
Afrehad dieedl 0.314 V B

TH ST 3T i § ok fogm wifert Scure o forq Shfouss Hememsti =1 el o)

|

1. &% A ! fhE Tag i THTHH gaa9 e BH W W 399 9 oA et
e I 1 YRR R # wehd 2
@, = B A = BAcos 6
Tei 0, BUS A o ol I &0 2]

2. S o o[ guehia U0 o T o SER N W I el § Uia e
IEE ql SEQ O ol FaHT G o URed 1 ST % qed el @
Tel &, Th TR ¥ Hag 4o1d Foi 21 A aRuer Tk o qRae &t @ seH
Tk U [ = ¢/R TG & STl €, W&l R 99l 1 qiedid 2l

3. sl o fram & IR, URa fogd o o #1 Yo 59 YR e @ foh @
39 feen # o venfed R, S SE gfEdd @ oty Y fSmeh SR 3Tt
I g2 ?1 HUe gR fowfed <ok ® w1 fag st 9 1 @ R
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4. IR TH | AR HI e B I THTTH IR & B Taad W a0 78
&5 o lead o AT Y T df 39 Rl % i IR faea 9 5o (99 nfaw
forga aE® 9t FEd ) w1 UE
e=Blv

TRehcd, TR Sl AT YR kT STUM €1 $9hT HH N/ I Tl B

6. TREh gect (Feoft 2) ¥ ¥R 9Radq Fehe fora Feett (Feet 1) o uRa faga
Aeeh ol Scq=1 Y Tehdl &1 59 Gele i
1=_1‘412C(1:1Lt2
SR T H &1 AR TR M, Feelt 1| H Feed 2 F W ST Wb
21 M,, ®1 «ff 36 R TR e ST gewdr 1 59 < Wkl H Tk A=
qoaa et 2
M, = M,,

7. v fdt Fech § ur aReds e € df 98 IRedy fecl | uh fh fogm
e §c1 i IO HIdl g1 38 W-URA fagd aeE 5o w1 7 Frefatad
g0 gR1 A TR S ¢

dI
£=—La
Tel Lhecll 1 T-Iehed 21 T8 el o Sged i 1Y 8 S qiue H fhd
off URT e 1 foRie i 2

8. foe oot uftmferm fSwmet e u & Gowefiera o wqed # €, &

- I TEfefad GHiwLor gRI =g foman STl €,

L=y, p,n*Al

T A URAICTRT HT ST 12, | ST AT TN n SHAT SHTE e § avel
1 G I T B B

9. fwrelt gemedt o S o for[a gt o1 gR1 AAH Bt bl forega it |

TR e §1 A N T et 921 A STIIE 12 dell heell THTHAH Jaahi

&3 B ¥ fd Uohe v IRt T df Tfde foreld aes o 1 71

€= NBA (2nv) sin 2r vt)

SR = TR Sl ©1 98T gHH | foren ® 6 ¢ = 0 s, W sheclt gashia &

o afetsed 2

o

RUN pnico uTIeh T HUTRTUT

eI T D, Wb (3R) [ML*T2A™] o,=B A

fore[a ares 9 (emf) € V (3i@) IML*T2A™] e= —d(Na@,)/dt

ST Wehed M H (F10) M L2T2A? g, =-M,, (dl, /dt)

-k L H () IML>T2A7 £=—L(dI /dt)
Tt faw=

1. Togd Ud gahcd 1 TH-TW & WY TS TaY 71 ST varssl oh URY §
e, UfeR e o1 gR R e wantt = fag R e for wifcmm smaer (em)

Teeh1a &5 1 S hid 21 D THT YL T 1830 ok SAHIH HS qe e 171
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(3@ it qd a9 T o a% feurfa)

W fhT T @ 3 e w9 § YW R fF fone g fora am fa
(391) HW | o, fogd gashra, &fivr 9o yaet s ool Th-S
Heiferd 872

fopelt g uftuy &, fae@ om0 39 YR 3= gt € e fF g7 aiad gasta
T o Toie T Won| TE Sl WXETUl o THgid o STIEY 2| qey, Tk gl
uRue ® URa foed aTes a1 36eh ol W Sea= el 1 I8 Fored uitedq 9 fehd
TR Felferd B

A% 6.5 W 7o Torgd aTesh ol o1 Toe=r 1 ¢ &1 0 STeRon &1 o
B AEE AV W A A AR 9ol 1 WA Hid gC e o fam g o
WAAdge® X Hhd g1 qenfd, afg emawr feer off = [qem RS Wa W
q (v x B) U8 Tenareasr et ®] a9 ot WA o W1l ufierd! e id &5 o RO Tk
R forge aTeeh a1 S Bl B 37q: TR geehia & § TMaeH a9 Te Tad
o T et ekt & | feer srew % o fram o fore gefia ferfa o e
aﬁ%lﬁ%ﬁﬂ@%ﬁm%mmwésmaﬁwﬁmmwaﬁm
Tohd =l Tl

™

o9 6.15 (a) ¥ (f) ¥ aftTa frafqai o ferw aRa & =t fgen &6t 9ryfe (predict)
sl

LACCCCEC) (it

x y

s o () T
i - ST T W HH
(3@ et @ieH oF A a8 hi Fefd)
(e) ®
fex6.15
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6.2

6.3

6.4

6.5

6.6

6.7

6.8

EENERRIRRY

fa= 6.16 7 aftr feafaai o faw o9 o fm &1 ST i g uRka fagd =m
=1 fwm 3@ wifsu)

(a) S AT AHR HT R JAHR g9 § 98 @ 85

(b) 5@ T AR U T Hiel o ar | fawfua fean s @ @

(@) (b)
o7 6.16

Teh sl AT o gohTS WS o # 15 % €1 SHeh (2.0 cm? &1 T
BT 4 URATTCTehT 1 3787 o ieed W@l T B 9f% URATferRT § sgH aefl ¥R
FHIAM2.0AH4.0ATO0.1 s F 1 ST @ 410 9Radd o 992 IRa fagd I
e e =m?

Teh AR ofd FSEeh! T 8 cm T 2 cm B, Tk TIH R &iel el g 2
IE U I T ok AfAedad 0.3 T o THAHM gasid & ¥ F8 i 3R fha
@1 81 4fE o7 o aed feher 19 1 cm s~ € @l e 9 o foll W seq=1 foreg
e I fRa B, Sd 4 T T SAfAaed Bl (a) 9 ®I @&t ST o (b) T
FT B ol | Y feafa H 3= IR dieedr fovd 909 a6 feanht?

1.0 m &t o1 & B 3Tk Th R § W ol Afcdaaad 16 o 9Ra:
400 rad s/ 1 IV ST & g0 F W T B F TE TG0 TF i Tom
T Gufdhd 81 3181 o ST Gl SR 0.5 T 1 THTHM Teihia &5 SUTeerd €1 oo
T 378 ok o= Tefud foR[a aee® ad St TUET it

7d o ufeem fken # fokgd T 10 m e &S Hem R 0.30 x 104 Wb m2 e
Al Yealt o Tehid &5 o Aifdel sk ¥ e 5.0 m s sl = 9 fiR @1 @)
(a) IR H Ufa foegd ares st &1 axefored A= @R ghm?

(b) ferea aTees a1 =1 feem =7 272

(c) TR =T shiA-@1 T 3= faga fawe w 22

fopelt aftger 0.1 s ¥ &5.0 A¥ 0.0 A e TRt 21 afg afred Ui ferqa ae
T 200 V& dl IRuY § ek 1 kel iU

-1 W@ Freferdl & Teh T 1 =11 Wehed 1.5 H 81 i€ TF heell §0.5's
T 909 20 A URATd &, a1 T Heall hi T Sudl | fehd1 gRadd srm?
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