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&I i foEq aTe o7 Hhed B 39 YehR €H Fah1d & ol TRafid i whi I
TRt =TT @t TIfqaM oh¥en, Tt aftaer g1 iR g e § aftede seeh Ra
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oh1d & BH =t v ¥ T KON 39 A6 W ARS ool 1 IRA0T quB € 99
gt feen Q o STfRE ehftl yieh Swreret uftmn qen fson o, ®8 PQ # 39kt frafa
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e €1 aufy, @ & eq T off e =R foh fer faga smew g7 sea= forg
&9 THG o WY ST gahE &l g S faga e 9 fa= e w2
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I & q1 Tord o S foald 8 9?1 59 YN, e o g geehior &
FRU B o o o 9 U fogd o 9¢ S0 g 81 ey 9w 9w & i
ffeaa oM ok foTe selaeiAl o1 STR siferk Wae =&l Bien den Teh Ter qen wEe Sl
1 G (6.5) 1 STAN HH TR, ST D Gk 19 & o WA TIHA & ol ST
FaE draF AR-IR 3T faed aes aa 1 9fEm ure gem
de = Bvdr 3d:,

BwR?

8=Jd8=IBvdr =TBwrdr=
0 0
e FITC 5 11 v = o r 3T fF 21 THY g B R

g=éx1.0x2nx50x(12]
=157V

fadtar fafe—

faed e 9t &1 AT F % fAU 79 T o 9 OPQ T e i € foraH
g O qen P 1 Wiy R gl T @ 9o OQ TA €2 D€ 81 Uiyl & IR-uR
favar IR for[a amee ot o aUaR B 1 A B x (T[99 &ha qRadd i &)
o SUE B AT (WHE WSS 99l P W g6 1 51 o s w1 101 9%, TS
OPQ &1 &%al U< BT

n R? ><i = lee
2n 2

&l WRIH #1 = 21 ora: Wfa forE aew 5o @

2
d lBR2.d_e— BoR

-Bx3|1r2yl = =
a—Bxdt[zR e] = 5BR - =—

[[Ie Hife : %=w=2nv]
I ST oW Tafd g 9T =Sk o ATEY € © 3R €W £ 1 §HH WM U 2
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341ET 6.7
T qfean fS9 0.5 m & 10 #fes T (spokes) €, 1 120 =% U e 1

Y A1 S S| 9fEd 1 Yo T S6 TH W gealt o e & o aifast s
H, % fodeed 81 38 TF W € H, = 0.4 G ¢ @ 9f&d &7 4 (axle) 7on fH
& A& Tenfud Ufa foega aes oI 1 99 # g2 e iT 1 G = 1074 T

'A
IR for@ ae® s@ = (1/2) wBR®
= (1/2) x 47 x 0.4 x 107 x (0.5)?
=6.28x 10°V
ifeh Tk o SARUR forgd /e ool Ui © Sfeie Seh! @&l 1 12§91 el
el

6.7 Sl gfe : Ueh URUTOTEeh TeqaA

TR 6.5 AT BHA TUITcHe forer=r g1 9% SR fo wist ot o it wiearon fagra
o TS I GETA 21 376 gH TH 981 Rl 3t S SSe0T gl g |
M ehfse fr fod 6.10 H IRMT AIARR =eisk St =1a ST (movable arm)
PQ &1 9fc0e r2| g8 98 A forn @ o o9 qsiefl QR, RS 991 SP 1 9felie r
I g § TG} T9 YR SRR U 1 42 Uik ¢ €I 9 PQ &1 Tfd |
ff g & sEeml qu H uw I7,
£

I=—
r

_ Blv 6.7)

ﬂﬁﬁ;&iﬂﬁwﬁaﬁ%w,ﬂwpgmwme|%w
I(1 x B) B8 & a7 =1 g & faudq sfedeh ffée gmi g8 oo =1 afmmo @
B%l*v

F=IlB=

r

TET T G0 (6.7) 1 ST & 1 e IS fF 78 901 98 & o1y (un
o foTq STRERT) STawn o 3T9arE & (drift velocity) T 3ok TRUTHEEEY TS
B oTel RS Sell oF RO S Bl B

Fiifeh ol PQ ! Teh LR et v ¥ Yehell ST €,

9 foren o wgaa wifem

P=Fv

_ B

(6.8)
-

TH 1 S H oIl TS A ¢ 39 Tk ol ol 41 g2 S ¢ for 7e
iR Sl Sl SO o ® W eifdd 8 T ae 59U 91 €

2 212 .2
P = I Z(Blv) r:Blv
r

S GHieR (6.8) & Ha9H B

r

L'9 lnr2ibe
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W e
TH YR 951 PQ &l JaM H Uga g AAh Sell 9gdrd ol H qRafad gs
(IRa faga e aa1) o1 3dq: SHE o | a8 Tl
R W STER aTe qU Gehid e o Ufiedd | ot T ek Hey g1 e
& frm 9, e e @ fF 9Ra fagd aes 9o & afEmn §

AD,
At

el =
Y,
AQ

le|=1Ir=—"r

At
sHferg,

AQ = A%

r

IETEN01 6.8 T3 6.12 (a) F IMEW| STFAFRR A@H H1 51 PQ i x =0 ¥ TR
R A STl B | THGHH 14 &5 el o oo © 9l x= 0 ¥ x = bk foeiia
? @ x> bk Tow 9= 81 sheret qTPQ A € watw wfekiel r21 S feerfa 1 sheqen
HIFTY 4 G PQ ol x= 0 W x = 2b Tk, Y 1 AR Gi= Sl € qe : feer
A v x=0TF 999 o S | For, URa faega ares s, o i i o
T sTTaeeh o qe [ o1 o ®9 H & Wi o T Sse We Sl g1
T H 0 & WY TH AT e 1 A | gt

L ] L ] [ ] [ ] L J L L J L ] L ]
K I M
L L ] [ ] [ ] L J L e _ o [ ] 1
[ ] L ] [ ] [ ] ° [ ] ° & [ ] ii
S :
[ ] L ] [ ] [ ] [ ] [ ] F.) ® :
[ ] L ] [ ] T. L ] ° ° [ ] E
[ ] L ] [ ] l. [ ] ° [ ] ,0. :i
5 1
° L ] [ ] [ ] [ ] ° ° [ ] :
® [ ] [ ] l. [ ] [ ) (3 [ ] i
e s
R b
L L ] [ ] [ ] L ] L [ ] L ] & |i
® L ] [ ] [ ) & [ ] ._. [ ] -
x=0 x=h = Do
o 6.12 (a)

T FAYLH 37 A x= 0 ¥ x = 2b T fo=R 1 2
9ftgel SPQR ¥ Hag T T,
@, =Blx 0<x<b
= Blb b<x<2b
R g s 9 €,
_deo
dt
= —-Blv 0<x<b
=0 b<x<2b

E =

ISTE0T 6.8
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v U fogd otes So I TR R, 99 ORI (1 afRErn) I=¥ 2

S e
K L M L K

2b b 0
T - ¢ ' '
fa7 6.12 (b)
ST PQ Tl fEeR T <7 3 Aok ot [ BRI SHeh! e o1 1R BRiT| ¥Rt qremor
212
F=Blv O0<x<b
r
=0 b<x<2b
S S & ®
P, =I’r
2122
B gcxcn
-
=0 b<x<2b

T YR &1 st ST PQ oh 318X &1 TR x=2b ¥ x = 0 T &1 T(d o ¢ yreq
g 21 fot 6.12 (b) § Wi fafa= feral o sm@ i 3w %R «ff gyl gfwan
1 TH TRl B

8°9 lnr2ibe
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W ifqent

6.8 Wav amTd

et qoh THA worhl W o kR Ul S guRetya uet ®, ufta g8 form et
o foma o sreme foran B1 Afhe ST9 =Tetehl o ol Shel 1 UREd-siel Jashia
oI o e H Tad € @ 3 oft 9 oRid Seq gt © 1 qenfu, ek
TTE o1 e qrl H =k @ el o figerdr 81 59 9 i Aifehiag
Hh (1819-1868) 1 TIST T 37 €IS i 9oR §RT hed Tl
o9 6.13 H WM 3T R fa=R *I| 399 T q Uzl &l TH
FIfeRTeTTelt Gueh o gdl oh s Tl oiioleh Wi Hifd qiferd Hd 21 T
@ T R ufgeRt w1 I sTomfia @ den 39 € Aol ¥ o7 gew
&7 | o syewen o o St €1 59 UREe #1 oA &6 fagd gew
TROT o SR T T Wehd €| ST UfEehT aehia yal o & o 3T 3R
e T T B @ ufgehl W Helg g wored uRafdd e & @l
FoTeRy § e dfgeRt § Hex od Uid Sl €1 S feeht Sier whid
TU Yol oh &7 o &9 W oY i § qUl S 48 SH &7 ¥«
foeerdl € dl e uren w1 fewn fawda gt 2
g diel b1 ufgen ¥ fo16.14 § 9T SER AHAHR @i 41,
M E @ Fer st o yaTe o foIU Sueied &5Thel HH B Sl 81 39
fort 6.13 W Tzl 519 GO &6 YRR @ ufgehl | TR sten @i fagd gadia STemeT w wH
T ofer @t S-S © q s e Id € qen ufgent stfueh Taargdeh <o sl g1 A ity R i
R 3T 2t € arEt 1 e el (S e fade i @) s gr uieg
(i Q ij fuHZ g v& k 4 esal eldj. km = JA T TR HIWY) |
IE A EHH i enferes e |, faga wied qen gud uH e gfen o
o fopdt enfeaes e W eell =1 ofie il €, Yok ¥l &l w8 & o
e 81 AR URIT rars- € Fifh 3 shie o1 T el © qen foe S
1 S % &Y H &9 w2 Ui s S o fo wWia g
(Laminated) &1 ST h{eh ok &7 i &H fohal ST Gehdl g1 T4 &
Wwﬁ,ﬁﬁaq?{(lacquer)@, HWW%IW@FWEI%
Teeh1d &1 o GHIA SATEerd hedl avdeh 8 fored o o Jot e o
Tl ol STRUR 1 Feh| T8 Yoiel HeaX &l k1 Yeferal o1 =72 <l B ik
fogd ot =1 So A e TR um Y geerar o o W ek @ gdfer
SHI-EIH AT W W %A el S R

HoR yd w5 ST § ST R W €, SR —

[ e o e e s P s S A e
varet farga gaeh feord B ®1 v forgd geeh! w1 Gfehfad fohan < @
o v ¥ Ui der ord Yermet w1 i w1 faiy st €1 it Tei
H1E I HaISH T8l 2 TEfOT sk o SNl fRE YRR o Sgeh e

forT 6.14 9 fzwt & @ |
T T sty gt w1 garg () [T G SaEGT— 5w aRETEE 1 s fer g € qen s
FT T S S wifeareh wrell 1 & eidl 1 W Sheell S il ® dl Hie | Sca

BN ol Het uRd gEeh! T 1 faliY el © qe et i ast °
218 forrTaEen | @ T &
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(iii) IROT FgI— YO WE I=A A9 IqH HA oh T STAN 1 ST Hehall © AT SEh
eTgetl sl fsren i fa% o1g daR 3 o T 3 Tehdll €1 Uk gt H Swd
g &t g 8 (alternating current) ¥aTf&d 1 Sl 21 I8 Hecdl 3
et sl =R it @ TSt fasrern gt 21 ergetl § S g dareft eR urid
e A9 S I € SS9 urgel whi fusen o forg wate g 2

(iv) forgga wiferr Hiex— fompa wifer Hiex (73&Y WehR) ¥ o1 o1 =SHehaR feeh sfax
RIS o HROT & UM FAT T peelt § SAEHE (sinusoidally) TRed emRiSH
T S gahig & § fewn A Uit faga uwd sa= el 2
T U T o faielt o HieX o S St THehR feeh il 3@ "ad 21

e :

uqfafem den dee (PVC) & =9 §9M 31idie =l o &1 Il TiEe SoiehR 95d oifsu) 3% aolg &
TeEd § e W W Healuid: et T Bl SR o Siisg (ST A1 uIgdl o Sfidien = o
ofieT-T %W 1l 38 TT TEY | 39 YR et fF fivd 999 g arew ) ol o1 7 gu) | it fF
Yoish T UEY § AeY o § 98 foha g9a o 21 e <@ i didiE (PVC) % W uEd o fird wHa
% Y ¥ e o § 3a1 € 99 ofdl ® T TR o st S q foen uee o iR wHa ofdn e
e off <@ Toh Ueqfat=m o qEy § IRG S92 o STUeehd Shih! T9 ol 81 TH1 41 87 98 39 Hor e
% HRU1 2 S o Uqfafem o e | Sca B, S ek d wored |, ufade 1 etefid geek 1 T 1 feriy
FH B FoR et oF HRUN eI Hesh §of gah K1 M 1 TR H 21 TH YRR K1 GRERAS i g
b1 SHeT Fed g Aie ity ff didied (PVC) red ® Sor oRid Seq=1 ¥ et ifer qent q=red ferga

Veft @ S Wgffem = 2

6.9 W

T ool o e @ T el H e Iiede 9 9@ 3 el | weed
e 9, 5 speel ¥ e oTT 3R @ w31 A < Rerf et < SwEe
o SYonT-3fer afttd 1 T €1 Uy, 39 < frafea §, gedlt § worm O %
A 71 S1eiq B, ol

THeh e A THF o WY el i ST T8l seerd!, qd

do, dI

A “ae

FHO-gHT fwe N %Y (turns) Al eelt o G4 U 9 TAE o T wored
IS A € V9 el H T ¢, IRafia g @ d T B Iia faey 9w
9 ® FANEH w1 21 U Th 9% woreRg-a e (flux linkage) w1 SUET € & S
% Tm-T faud gectt & U N, & TR § aor 39 ffy #

TH ey o GG fEeish Sl Wehed hed &1 e @ fh Wehed 1 W
Fecll & s qen s9ek ugred o 39 (intrinsic) TUTEET W R e 21 97 ua
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W ifqent

oIl 1 Wepfd o THM ® S WA wie i o fo wie o eewe e
-G (SATH) qe Sk de Sufterd Hiead o Wagdie K (981 & A
Torerd) R Fef et 2

Tehed T ATew T 21 gEent faAd [ML2T 2 A2 ® S foh vt w1 fermmant
T G T faHet o ST G STk 1 S €| Uehed i SI W BT ® qel
T8 H g1 ek Tohell STl €1 98 19 Sid% 811 o S | 1@ T ® SR 3l

6.9.1 3= Wahed

o= 6.15 W it T < @et @Eiel (co-axial) TfATGERRT (solenoids) TSt
T Y T 17, W fomr i & i ufefast S, B ) qen Seet s
TaE H WU HT T I n, R TR B | AR URATEen S, % o s ufert
m:%rzam n, ¥ A RS N, 9o N, e Spefert S, den S, § B 1 gt
T 2l

W9 S, H € L, YaIEd i & @ A8 S, W Toh ek g Forerd Tfid e ¢ #H
W ¢ ¥ = %@ 2 oo S, ¥ ¥ woee-gudr §

N, @, = M,,l, (6.9)
M, , %1 GRATEehT S, %1 GRACRT S, o Tl 377 TRohedd hed &1 3 574
W T ot el W

T T TR aRAferRis o feg M, , i TR S §1 afefersn S, H wenfud for
YN I, 50 3 Gt & T gyl | FeAt S, % et qRenH we-sha 7

N = (n,]) (”’12) (Hon15)

= pomnyrri L, (6.10)

SRl n, | GRS, H a6 HT He 21 39 YRR, THIHT (6.9) I GHIHT0T
(6.10) @

M, = yonlnznrfl 6.11)

e ST foF 2 I8 W SR-gurEl ! 0 7 fore 7§ ae
GIRA &F pyn, L, F GRANCTRT S, T TR qo AR H T
THEHM HH | FE A T gy Tk aiAriorent st ©, foreent aref
T 1 >>r, I8 Th 311 Wi-Thed (approximation) 2

a9 70 fowda feafa ™ faer w@ € wfefasw s, @
forgd &m0 I, vefed Y St © o ot S, & - ¥,

N,®,= M, I, (6.12)

M, 1 IR S, 1 AR S, o WIUa 7= Weheel
e B

S, H ¥R [, o %R0 woied i ate S, ok et HifHa /e S
T & Fifer TRATCERId 9ga ol 81 7, WACTT S, % W
TSl &

e %Tq%agr;qf T N,®, = (n,l) (zr?) (uen,I,)
220 7l Wyl S, ¥ U I F FeA B W (6.12) T,




EERECEIRRY

M,, = gyn n,nrl (6.13)
HHIRTT (6.1 1) T HHIHIT (6.12) 1 ST F%oh 85 U &Il &
M,,= M,,= M (HF) (6.14)

T I GHMA <5 o k1 gl afefermreti o faw gt @1 qenfy, =7 deiy
M &9 W A 2| Al Hifee ok A sfqaiefas e aimfas 9 sgd sid
Bl (e STel Ufersht # Sieh WehR <X Tl Bidil) e gH el Uforehl N, @,
1 O I U, iR A 9RAferent srer aRATfershT o RO Y9Tel 87 W THEHH
gk ia & o fafsa 21 2@ feofa &, My, 1 1o wRet @ qenfiy, smer afifers
W 3G TAFT T UM AT 3T HicA M Tk 3Td ARANRT o HROT Fah
&3 9T URATIeRT hi TaTg qem W-E1-T1e I HE o SIR-UR gRafd gl
TEifere = feofa o My, 1 o oft stcrd whfed e U feufwt F M, ,=M,, S
AT 3T d AT g

ST IET 1 AT BHH € | Y 1 € fop ufirfernteti o ofew weay
I TN THh TIF W AR 4 T JARTCH HT WA WG BT @ =2 Iehed
1 HE g

M=u p,nnmrl

78 1 off Hegul € fop grefeat, uftmfasmen onfk o T 1 e W
ITch GUFRTUl Ud HIY-E-H1Y Sk Guel [Kefa=E (orientation) W fAsk 1

3ETEXIT 6.9 T Hehsil JuIwR Feferdl, T o o2 r, 1 qen gud sifers e
r, 1, T T r) << r,, T W@ € qn SN o o WO 81 3 e & fa
ST YT 1 i

T T TR 9 AR gl | 9§ [, ¥R Yafed il 81 Fecl o e W ki
& B, = y,l, / 2r,, | Fih TEY TN SHech w5 o7 o7eT €, SHe TR
e &AFA W B, 1 A R AM S Teha 31 o7,
¢71=TcrfB2
_ Homh |
2r, ?
=M,]I

12 72

TH TS,

o S fo &7 M, 1 0T @, % \f=ee A1 ¥ I8 7D gU T 2 R A
&7 B, &1 9 &% 11 T THEAM 8| AT, B9 39 0 I WHR FL Thd ©
ERIC AP

6°9 ln:2ibe
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3, TR 6.2 o TN 6.3 1 TR0 FH| 39 FAT H, S« ot ggedt C, 7 6w
ufafid Bt 7, et ¢, W fagd 9w 9ot URd g 21 "/ ST et ¢ (F
N, U Al H W @, 7, S&fw gl C, H U L, B

qd FHERI (6.9) § &H W &

N, @, = MI,

Y o WY gRedAeie uresT o foag

d(N,@) _d(Ml,)

dt dt
FHifeh et C, ¥ Wah fogd I ot &1 79 §
d(N,9)

& dt

ol

t]——lVIE

7 Tuitar € o fepedl reet o ufted! o wHivey geedt o faga o = i@
Y TWehdl B Wi fagd aesh oo o1 IR0l € qReEde i X 9 <l sheterdt

% T Yo WA B
6.9.2 T-Uehed

o 3U-u=a] ® T & URAIfeiet ® a8+ aTelt ¥ o %Rl 3O IRATferst |
I B A6 TS o 9R ¥ foeR fRan T wwha fogaa eett § off 3§ et
¥ o gRafid & W FHeet § B arel Wi Iiedd oh SR, faga aes 9
URA T TG 21 TH URES 1 -7 hed B 59 feufa ®, N arelt geett
o TS, el § de dell ¥Rl oh HHIdlaeh 8 9 T8 oAk Y Hehd &,

N, o< I

N®, =LI (6.15)
Tl e el Ll Shecll i @-Iehed wed &1 34 Hecll &1 &@-J0
T +ff FEd 1 @ oR uRafid g ], fecl § dag wred ot giafda g 21
FHERT (6.15) T TN & W YRa foga aes 9

__d(va)
dt

g=—L% (6.16)

39 Yo, W-Ula foea aresh oot 9o et § et ot e ufied= (a5 @
HT) 1 foRie L@ 2l

e st | Tt aftay o fore wo-TRare & TOMT T €9 B TR TH
el GRATeTeRT o T-Uehea i TUMT 1, TSTEeh ST h1e o1 &whet A T Teme
1%, 9N 3 Uehish wiag ® I 1 GEAT n 8| URATerRT # Yoifed el ool o Ik
HRO G &3 B= gy nl § (B 1 i SR G BTG WG G|
it © Heag el T ©

N, = (nl)(uon I)(A)

= N> All




EERECEIRRY

el R nl % T el A Bl I, WU T,

_ No,

T

:uOnZAl (6.17)
A% &H GRATHR HY ST HY g, SHF Gashefiera are wqed ¥ W

(S0 o forg 7 wfien, fSrent smiferss gaeneiierar 1 @M S=4 ®), d,

L =pu, u,n*Al (6.18)

SHScll oh1 U SHeh! SATHATT T G WeaH i gasheitea ™ FR 21

Tfia feeqa aresh o1 &1 el faga aEed 9o (back emf) ¥t wed € witn
78 iy o frdt ot yr-uftads =1 fotiy e 21 ifas 3fie 9 @R oo
1 FH1E FT &1 ¥ AAH! T 5q9H 1 FoRagasnia o6 71 o5d:, ¥ wnfyd w6
& fou, fasht faga o 90 (o) & foeg ®@ w00 Tsa ?1 T TR T w5
<o feefast o & 0 o Gfea &1 wman 21 fret aituy & fardt emor w1 fog
wE FH P F,

W el
dt

i &0 YfqUeeh &/ i 99 W o 91 ohad WUk Y9 W B faER &,
qe U (6.16) 1 ST & I,

L

U [ Tt w0 H fe T g # T,
W=JdW=jLIdI

0
3Td:, U [ Tfud o H STevdeh e g,

W = %LIz (6.19)

IE Ak TH m FAAE ok R U R AAS Fei (AAR) F HAsh
mo?/2 & A K & qen 9 @ 6 L, meh 3q&d ¢ (31ufd L foaea siea 2
qen ferelt oftuer o e o8 Saifsm B, 9 o sgd aun Sed o faliy e ©) |

T wHTRe grefordl o we-wy yafed g arelt Jre st e feafd w fomr
F| TH FHecll o T g Foi, Wad €9 9 foemm S weewl o I o ae
BT e (6.9) T €9 o ®9GRa &1 STa |

N1(D1=M1111+M1212
T8l M,, SHI el & W &I Fefid F 2

a:, HUe w1 T STET v W,

dI, dI,

& = _Muﬁ_Mle

223



T Sifqet

http://micro.magnet.fsu.edu/electromag/java/generator/ac.html

TATEad! GRT ST /T qoTe weite fesror

34T&YuT 6.10

224

M,, =-Fd § 791 39 L, 3N feren s €1 e,
dI, dI,
& == 1E_M12E
IETEIUT 6.10 (a) IFAITeTeRT ® Wied gashia el &1 = GRAeRT o gasha
&3 B, &F%d A T 66T [oh &I § T HISC (b) I8 Fahid Hoii aen Fenfea o
Hfea freraga oot 7@ ®9 § g 2?2
Bl
(a) T (6.19) W, FaH Soll &

=—L(—J (rife afemfem & f, B = uonl)

(0}

2
_ é(uonzAU(%) [SHER0T (6.17) 9]

- L pa
24,

(b) Wi T TR GARE S B,
s (F=T V o © o wores faeme ©)

Ug =

v
s}
A

T

B
21, (6.20)
TH e € AR Wie WG o Thieh ST W Sfad fereEa Sl w1 e
I Y Tek § [STEAR 2 Wi 2.77 @] |
1

Ug = EEOEZ (2.77)

Tl enelt H il st T Aot & FEHU €1 GHR (6.20) 91 (2.77) fawi
feerfeat swHwT: T GRATRTRT G Tk THIR e Gl o forg == o g 2
wifer 3 =aes © qun fave o et it U9 T & forg wer @ forad 1 gaeig e
1ere/3iR faegdia e faeme 2

6.10 Uadt &RT ST

fogd gaeha WXO7 el @ Uil 9 9 %E YR 9 STEn fmaA T 2 0w
STHIEROT G HEq0l STAN Fearad € (ac) SesA &1 100 MW HrHed 1 anefeh
T ORI T Scd faewfad 7 #1 59 ogeek W, ¥9 9 WeiA o o
fagial =1 =0 K11 59 HYH o IR 1 S AT AR Hhie Sl i
S © 1 ST o 31ee 6.3 | Gohd femen RN o, feRelt qu o fora aees Wt a1 um
Rd e o g, © fafy ag 2 for o9 o erfafamre & stean gueh gumdl &k




T uftadq feen Ul 9 $echt T gas &5 B §
o Il € Al ofd w1 (&9 % sifcieEEd) g
el A cos 0%, T8l 6, ATd B & ot &1 10 B
TRt IREds i i I8 faf, T W gemadt o
S+t =1 =t Tagra 81 < =itk St ol faga st
o uftefda e 2|

SeITeRd G S o A S1edd 99 6.16 H ST
T ¥ TEH T oheoll Bl @ S U VR (roter
shaft) R ARG 2t 81 et o1 ol 218 o
& 1 fxen o cioed ¢ Feet (99 emir wed ?)
%! Tt THaAH JasE oF | fRd awrn weE grh
=itk fafyr @ s Heen ST ?1 Seelt o gEE 9,
TEH ek 1a i IRafda g €, Ted for et o
T g I 9ot IR BT €1 Hech o fa @i wdt
EIEl (slip rings) Tg?ﬁ (brushes) &t &= 9
T o URaY § Sier S 2

S et Hl THTHH I AA € FOH FHIT

S ® dl geehid & Wier B e e G A % o7 6.16 yamEd @ S|

o 01 9 1 A TR FHF T 0 = ot (T 7
TUTH S t=0, 0= 0°) B IRoTHa®Ey, Hecll 1 g9t &hat, fad gashia
&1 T B ol €, T o WY e el €1 THiehl (6. 1) o STER fRe wme
¢ T T ®

@, = BA cos 0 =BA cos ot

T o w9, N % arelt ot sheelt o forg ufa for@ aes =t gim

8=—Nd®B :—NBAi(cosa)t)
dt dt
37, foed aTee et o1 dwafors A ?
£=NBA w sin ot (6.21)

el NBAw faga aresh o1 o1 aifushad 9 8, S sin ot =+1 | W< gl 81 4%
T NBAo ¥l ¢, § T, 7@

&= g, sin ot (6.22)

Fifeh S %o (sine function) &1 AM +1 ¥ -1 @ ste a<or €, faga o
oo 1 Tog o1 Yol §HF o @Yl giafdd e 21 e 6.17 @ e wifsy fh we
0= 90° T 9= 270° Bl & @ fagd ares o AU =H WA W el € w3
fagatl W v o qfted siferkay 21

Fiifer ¥ 1 e et &9 9 gRafid eidt @ 9lery ¥ =1 Fearad 9r7 (ac)
FEd 21 PR o=2nv, THHI (6.22) 1 g9 F ywR @ forg wehd -

e=¢g,sin 2n vt (6.23)
Tgl, v, S T Feel (SHR) o UREAT & e R

=M fau for g (6.22) a1 (6.23) foaga ae® 9@ =1 drafores 711
A & TN &, +5, T -5, 4 el ©9 ¥ YRARI Bl &1 &9 72 7 | whe
foF Teerdl difeedl Qe YR o Shiel e | ohd 1 i &

225



sfvmwiaen R At % W S A
R’ o frafy -y
[ = | g —ry I
7 —| g B o
hQ e & e R G [5-" 3
Tae iAo E B ;xx,;ﬁia N oomr 8 N s el e
. ..5:...{/v i e e A T B ,__+..| B PR qﬁ,m
_.5_1'-"1_:-:"-: ¥ : i .-"':}___-_- ._._,.:-‘i; }.-:?..-U_I AL L .::;.-:.__| FI .....
S ey BS | Ly P
¥ 2] |
i | | |
nnr:tz 9er | 180F | 270" | agoe | HEE —3
G 2 . =l |
‘& /3 ot T

o1 6.17 T a8 ® o % R & oW § TF oAl o 9@ o S gl 2

@I = |, SR 61 JAH & AU srevas At S e 9 frd
B UM GRT W shi W €, SIEX0l o T, el gRil §% Ser-faga 9 (hydro-
electric generator) %&d & forhedd:, Higel a1 3= Wdl o1 STFNT HLeh, T
T ek 9T UST A 2| = T W A i AR i AW ok T wET H el
?1 5% a9 SF (thermal generator) %84 8| higcl oh M W 3 AqHT
So 1 WANT foha a1 @l B et vife 9T Bl 21 e St 500 MW
3= forgd wfea 3= X Wahdl 7, 19iq 39 100 W o 50 @ Sieel Tk 1 Sy
ST Hehd €1 tferehier S § Sheferl whi STeR T Sl @ qun foea gehl bt A
ST 1 9Rd | S § wofa egfa 50 Hz 71 % <9 o, S emient (USA) | I'
a9 60 Hz &1

IAEAOT 6.11  FHHel T R WElthal & Ut 1 AR 81 Uget 1 Hee 100 Hl
TA10.10 m? &Ikt dlell Th FHeel | Bl sheell Uid Yehe e IRerH0 (Feeh])
T U B G 7€ Tk 0.01 T el a1t THaaH Gaia &5 §, S Healt o goH
el o Sided €, Wi 81 Hecl | Sca= e aell i dicedl i gz
A &l v=0.5Hz; N=100, A=0.1 m?> @ B=0.01 T| GHI&HI (6.21) THH T
g&=NBA 27 V)

=100 x 0.01 x 0.1 x 2 x 3.14 x 0.5

=0.314V
aAfeehan dieedr 0.314 V €1

B MUY W W € T forga vk S o foiy Sefoqen Sariet o1 aar o

3318Y0T 6.11
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EERECEIRRY

uferEl 1 gaET (Migration) e Sia fomm & & o 3R arqa o fomm & T+ &3 § Tk we o g
B I ok Tow, g gl ° weefen § vl W SUHEEy % Sel-Tel § fo g e T 354 gu
wEH S §1 Fo Faael 3 98 g K @ 6 5@ yoe e o 9 faga gesia W e gehar 21 ges
Seehta &% Yeat o faenteid siier™ § wea Sufter W1 Sl @1 81 Yore" i ot et o forg faem sma
¥ e GaR &5 T RN B Wehdl ¢ W8l A% ed ¥ © uferdl § Rl YR o wie gashia e o
T S 1 gfe e gE 21 o fagd geeta o € yeee w6 feen i & gfeed 9ee 8 9 ?1
T (optimal) Terfd W foem &Y: w1 ferdi o ant & gedt & gashed 1 diga B ®, Ut &1 i v € den
weft & R H < fafyre fageii 1 g1 ® den 3 A Gfew o= €9 ¥ TH-W o oead © 1 7 ek fo
ek a0 o FHHW (6.5) |

= Blv
FIB=4x10°T, |=2 cm 9Sl, @M v = 10 m/s & W &4 9« &M

e =4x10°%x2x102%x10V=8x10°V
=8 uv
e Ircdia A TaTaiR e 2 o edr qiehed 1 S Aedl HREwTs 21 D YhR 1 Hsfadl Heavd s

31eq faai 1 Gafad w2 gt 21 9enfy, 37 aefeal § o= faem sifveet (cells) #) Team %1 T 7, S
T fauaiR 1 TYEA HT Gehel 21 Ul H 39 YR HT ISR B TewH TEl k1 S GH? 21 o g

o yeoEa oS ot T et € Rl ‘
rI9T

1. SFA%AAH HHl Tde 1 THTHN gahg @B H WH T 3TH ¥ oA At
FEH A 1 T JRR IR Y TR 2
@, = B-A = BA cos ¢
TE[ 0, BTE A & o9 & HI0 2l

2. e o fagd gata WOl & | o SMER N W g9 et § URd T
IEF o Y TS a1 GaHT T § URadd 1 < o qod el ©

da,

dt
TET @, TF TR ¥ TG A a T 81 Afg ufiwe wh 5% ufiee g @ sen
T 9N [ = ¢/REMd & ST €, STef R 9wt &1 ufeder 21

3. o o f198 o oER, UE faea aes 7o 1 yodr 39 ¥R e @ 9w
39 feen @ o gefed Y, S S 9o 1 foiie A fSeeh HRon Skt
34 g8 21 e gr Freaifea <ot ® &1 fag 56 s o @ 2l

4. 9% TH | FOE HI ik B HI THATH GAhF & B THoad W qe 39
& o TeIed o A ¥ W o 9ok TRl o ot IR T ek @@ (S ifaes
foega e o FEd §) A T
&= Blv

5. TREd gaentd & o Tohe o o1 (FE =Tereh) ohi aegell # & o9 T
%ﬁaﬁ@%aqﬁﬁm%mﬁﬁwﬁ&ﬂaﬁ?ﬁ%lwm%
gRIT §

6. UTh, Folod Sl Qe ¥R 1 ST T SERT HH No/I Tl 2l 297

e=-N



% ofifeert

IR FAR
o s 9 (emf)
ST

-k
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7. T Secht (Fect 2) ® R uftad ke feod et (Feet 1) ¥ i form

EH TA I HR Gohal | TH HAY I

dI,
- 12;
BRI T Y 2| T AT M, Feh 1 1 Heelt 2 o e =T Ihed T
M,, ®1 +ff 35 JhR IRAfoq e ST g €1 3 QA WwE | T qH
qoad et B

M,, = M,,

& =

8. v fordt Frech ® o ufkeds i ® ot 9 ufad™ g ¥ Tk forieh faga

A& Sl i S HA ¢ T @-URa TR e o w1 7 Fretetaa

TEHTOT GRS feRA e ®
dI
E::—La
7ET LFeell 1 T-ITh T| T8 Gl o e i A € St ufiwy | fepet

it oy afeds @1 foriy e 21

9. o ot uftenfere foh! i€ . Gaehelicr & el &1 2, 1 @-Whe

frfafad aHiwo g/ = foan s 2,
L=,ur,uor12Al
T&T A URATTCTRT T STYRT T2, | STHT TS T n SHbT IS TS | o
1 GEA I T B B

10. Tl s o S § foaegd gk 907 g1 A1k e i fagd it |
FANT H 21 AN B A T A ST 1 el Feol THHH o
&3 B ¥ U "ehe v TR TR A1 Tifaek faga aes 9a 1 71
£= NBA (2nv) sin (2r v1)
SN oo el STt @1 el goH |/ forn € T ¢ = 0's, W el gami &
% atfeetsad 2l

pricy A fammg wHTRTOT
@, Wb (FR) [ML*T?A™] o,=B-A
£ V (aeR) IML*T A7 e= —d(N@y)/dt
M H (7%) M L*T2A7 & =-M,, (dl, /dt)
i H (F7) IML*T2A7 g=-L(dI/dt)
foemoia fawa

. T wd o 1 TH-SW % WY TS weY 21 Seiedl vt o gRe o

e, AfETR T ot R faR T S 3 fig R fen e TR ST (ST
Jah1g &5 1 Sl H 21 FS THA YT T 1830 o SEUE U dqern 2
BW fohT U TR 7 T ®9 9 WREW fRa fF afene gew faga aw uRka
(391) X B TR, farE guet, &fivr den geet kg 9o Th-gW 9
Heifer €2

. foeh <% uftve §, foga om0 39 TR S 2 2 forad T = afted! gast

FeAe 1 foRie o Won| 98 Sl WRET o THgid o STeY @1 9, Tk gol



EERECEIRRY

ufRwe o Ui fergd aree oot seeh Tl T 3= 2 21 I8 Fere uiedd o e
TR Gefed 2l

3. ITIe% 6.5 Tk T aTeeh oot i foae &t ¢ €1 56 STaeIRon o1 FHoumH
BH M AV W @ A AR §o T T i g e % e g o
TAAAgE® H Ghd 71 e, AR erEw feer st @ [dun @RS 9@

q (v x B) 7% fomamcass =&l €] @ i 994 o 9ot uRiedt geehia & o SRl Th

mwmwmm%umszwmﬁwm@w
o 9 aitedt et & | feer st e o fam o fow wafha feofd o wdia
T 71 98 B o fram & fau amern o fagia s wEfTRan W e o
Tohd 31 T

4. ST9 U Y Gigent 1 gesh o Ydi o St Afeld @1 S € dl gigeRt i
STaHfEd B S 21 foR et gRI STAEST 99t oh Seq= Bl 87

AT

6.1 fo96.18(a) © (f) # aftr feafaal & faw 9fta ama =t fgen w1 yngfert (predict)
Hifsul

(I Gt T 9% B F A feerf)
()

X y

O(L((((((((‘::) LA

g () H TH
—2 . IR T R e
(@ Felt @ie & QA 9] hi feafd)

(e) 1]
for6.18 229
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6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

fa16.19 ¥ aftra feufqal o foaw o5 o o0 o1 39 d gu 9Rka foga =ma
=t faen 3@ =it

(a) V@ AFAHT SMHR *T TR JAHR o0 ¥ a3 @ &5

(b) & TF JAHR IO TH HY i aR | fowfud foman <1 @1 8

(@) (b)
for6.19

Tk sl qRATOTeT o gohTE WTHI ool | 15 W €1 SHok 318 2.0 cm? 1 TH
BIE-H U AT 1 277 o e @M T 1 A GReAifereh § sg aeft ny
FIHAA2.0AT4.0ATO0.1 s T 5o S @ o1 aRad o o IRa faga s
& foran gm?

T ATAHR o9 Forert ot 8 cm T 2 cm &, T T W gl Fl gaml 2l
IE U 3T T oh AlTdead 0.3 T o THEAM Jashid & 9 a6l &l 3R Feha
W@ 2?19 U & TR Feper FaAT 1 em s @ @ HS 90 o TRl R S faea
e I TR I, ST& o9 i Tia AfNetaad & (a) 9 HT Telt ST ok (b) T
FI Bl S o | Y& Teufq o 3Icq=1 9Ra ateedn fohad v o fearil?

1.0 m @&l ¥ H VS IUR TH W W I aw Afvcddad e o ufia:
400 rad s %1 HiF R @ ol wX @ 21 BT 1 @ TG0 ©F wifers g7
T Tufhd €1 181 & W et S 0.5 T 1 UHHUH gah g & Sufeerd €1 9o
o 318 oF o9 Tenfaq faed ameek 9@ St TUET Sifsul

T AR Sheel fordert 8.0 cm T2 Wl &1 H&A120 B 210 SeaieR =
o 9Rd: 50 rad s &1 10 S H 3.0 x 102 T THHHA FaIeh1d &5 H A
T B Feelt B Sca= sAfshan e sfa URkd faed aTes ot 1 9 31 Sl
A Freet 10 Q TR 1 T 98 99 o1 @ GHec | oW o SAfeshad 711 i
T HIUI et A o FHRO fd ted v 1 o i) a8 wfe et
¥y gt 22

o ¥ ufyem fen & fogd Tk 10 m e &fds e 9] 0.30 x 104 Wh m2 e
o1l gealt o TR & oh &ifdS e § ofded 5.0 m s ! = @ iR @1 Rl
(a) TR H Ufa fow@ aes oIo1 o1 AwRelives A SR S

(b) forepa o 5@ =t fem = 22

(¢) TR &1 HE-T Tau 3=a forE fave w 22

Tt AU 6 0.1 s o YNI5.0 A® 0.0 A< Tiet 21 Afg i Uit farga o
T1 200 V7t afiue § i 1 eTehe it

-1 T Freferdl & Tk I 1 S e 1.5 H 219 T geell §0.5's
H YN0 ¥ 20 A URER 8, T T Feall i T Sedl | foha 1 aied g ?
T S Wi qi¥EH 1 3R 1800 km/h 37 ¥ THH {1 W % Y@ 25 m @
F1 7k Rl W feRae fawaiR Sca= em? gedt o Jashig & %1 OF 39 T
W5 x 10T @ Afd %01 (dip angle) 30° 21
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ITfafied 1wy

6.11 oF ofifse fif e o Sfeoifad o9 feer @ foheg gaapta &5 Sca= i o
foga g9 | oW 1 AH w9 R S § SO gushia &7 1 9 oo yRfdsw
TH0.3TH0.02T H R Y 5l 21 39 AR U &1 Hel 901 Wi 3 Fored
U & W 1 WY 1.6 B A T U H S o w9 § vl & 4 27 39
vifer 1 9ia 0 272
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