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6.1 gfHenr

foRa qen gashed %! d GHT T -3 qN 3TTaG UREAT AT Sl @l
&1 STl vt o gRfen <ol | i, UfeR e & o1 o g faega
YR R foRT T g A g7 gE feRen TR forpa qen geeher wWem gt €1 s=iA
A fehan o wifm forga oo gohia & S i B 1 3Rl o foru, fega &
YA T T g2 Tk Johg G I feifud w3t 71 390w i g9 Sa
BI1 & — I Sk Toadd T9TE We &7 1 MaHH gk fagd 6 S hY Hehdl
22 N yopTa TR qen Hahed o W19 TH UHN o Heel i STAAM 3 27 SEH
ST Uk T ‘BT @1 O G 1830 W Higehel e NI Sl W q S e
3R R | foru o w7 T w9 9 gwien f uRadaeia ges & §g
Fefedl o fagd ¥ S w1 21 39 oA | B uiadaeier geshia & o
Hafd qRereTIsTl o aR ¥ ST ! 9 398 ied fagidl sl THeil| 98 qiee
o geenra e g faga o) S et €, 39 Sfad &9 @ € dgageasig 3w
FEd T

S e | YU 9R ST9H 39 @il 1 Wi R R Cereieh aR ° =9 o
qeN <€ ok o ot e T O W o™ § &0 o Sea Bt 77, 99 3 e
T o gEeRT 1 STENT 21?7 Hae w1 SR o, {Farend 1) k1 9 S e 22
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EENEREIRIEI

AR A W01 el Hgifaeh o1 Vfereh ®9 § & SYAn qisre
Tl © o AR gfte § fore@ 7 @ ql faga wehrer 7 8, oA
T 2, TelHH T 2 3R Seger 7 el B ud e o g R
(pioneering) TAM 7 & MY S T IEHEEU o faehm™
1 H9E N ST I WA o TR § SEeeh g U1
et A4 T o7ed i feE B

6.2 e Td BT o WA

AYAGH T Y07 HT WIS G SHRT T BE T B g R
T 3R TAN TR STHING B BH S § @ FA 1 a2t
Eaul

T 6. 1

fa 6.1 ¥ uRmAMd G ¥ 9! g TF Feelt C,* w7 S
T 38 gah o ITU ¢ hl 39 Fecll i R Hhell ST ¢ df
YT 1 Gohash fasifad e @ S geelt d far@ o &1
Sufterfa =1 g9iar 21 =€ a8 asft a9 @ @ 54 9 <2 ga%
Tfa ® @ar #1 5o gash fer g § @ aard % fagy T2
Tl ST oIk ki el ¥ WA 9 & Al gREd fagda fem
o foeia <eriar €, S oR were i & o fawda g i g 2
THoh A, S9 3 gah o MU Ya 1 el ®i SR A
T QWA WM B Al R o fagd w5 fend swd ge w1 s
TR i TG kT 31den faudia & St €1 suen sAfafi, s
oIk 1 Pecll Hl AR I THH L St 9 e feran s
& i foeiy @i gafery o stfues o grar 81 = +ff <@ T
2 fr aft < goe 1 fier W WU den 59 S Fed
C, &I 9o ®1 R 71 68 R A fofan SC @t off gl
TR 1 9 3 K 7| T8 ST € fo el H faga oRT b
3R (RT) gae a9 Feeit & 7 Qe Tid B Flaher 2

I 6.2

fod 6.2 7 <T g H 90 ¥ I g€ T T FeA C, H
wfaeenfaq fovan 0 €1 Fecl C, § oTafad oW sTafted
Hat A e T $1 S @ greeh , H et C,H
SR A €, gRET T fas Sian 81 @ ged ¢, W i
foree om0 o1 =R el 21 S C, T WA W & A e
fore @ faam e 8, afera 30 ar =5 fadm fawda fem o

b
4

Sw 29 [1797 - 1878]

SE® B SR yrifite -
e, fire favafaae™ 3 dheER
Tenn fereitem S=ege™ o 9om
ek 9| iR o yal o IRl 3T
JUFFd IS Gah hl el T@HT
T THR TIM W AR &1 pefaar
AR SR faed gashi | Ayl
R fFu w s foEm gewm
TReX qol UH AT I8 ERE
erfashr feranl S=id U0l i
@ISl i U1 39 &1d kT 9l oI
fF 59 = vy § yarfed &m@
TR koY # o 9RA w2

(8481 — L6LT) Rk ¢kl

R Tk e
&, YR G %1 Hehde faefia s g

g 81 7% 98T 9 9 wa1 @ W9 q% el C, M | Wt 21 5 Feedt C,h

* v ot el A U’ IR H ST R I T @ g 9H fan o ® fR A =
uerelf @ w9 € g 3% 9 AR @ SHEn T ® S R St qSiel %1 Wd wel 2
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feer T St € e ¢, T Bt € @ 3= g R | <
ohal B F&l ot geforal & ge7 @iy Al faga orT IRa a2

99T 6.3

SR I FATT B ok q1 sheell o o 91 & hefedl o &
rer TIfd YT 81 Tk 31 FA g e | <witen fom 9w wer wifd
g 31 sTerasw siferdm T 21 fod 6.3 § 1 geferi ¢, wen C,
@R T ¥ S feor W& T ¥ el C, i Tk G G ¥ Srer T
€ Wi gEd el C, Bl TH Ta-Fsi K T et Th ol § el
S 2

g @1 Wl ® foh Se-ohoil K ol oM W R Tk aifores faeig
Tl & ST R SEehT Weohdeh dehiel Y WX A199 A1 Al €| AfE it

'E/%

EF . H—:

£ )

B = N

%é o7 6.3 TN 6.3 & folu yarTeTs aen

%ifo T AR &R @1 ST a1 IR o hfg faara 981 gianl S it il Siel Sl

,{EE 2 @ R o wh aifore faei <@ St 2, dfee g8 fadu fawda fxen § e 21 =7

* 5 off <@ e © T afg gefaal o Sk otet & oy T iR+ ¥ W < W

E/E Al fae AewE €9 9 98 S 2

£ 6.3 wSeHT TR
TG 1 A HI dTcl Teh T O Gael Sl @IS w1 §9a g3l qenfa,
9% Ted fh 39 9% fam Sand 9o SEent ToEl ¥ 9 e, B gush T &
F1 SEERoT ¥ IRfEd € S STavEs ©1 g T i ot i 3E YR

206 uRefea feren e @ o wehR Tt worerd ol ereamg | W Rt fepen e )
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I &sThel A ol THAS ! THEHM gahi &5 B (71 6.4) o @ wman €
Tl TeThIT TeTR ol ST TeRAT S ekl € —
&, =B+<A =BAcos 6 (6.1) B

SRl W B AU A T 1 HIU | Uk AW AR o 4 § &G i
RN 1 forer= Tee & 21w | | fohan ST weht €1 THiehiol (6.1) i o
3t Ue SHEH & o fore faeaia femen s e 2

I o1 6.5 H UMW STIER fhell wag o fafa= il o Jaenia &5 o
aferor e et fa=1-fo=t &, ol Hde o et TR drel oo ol B

@, =B,+dA, +B,-dA, +--= ) _B;+ dA, 6.2)
|t

o7 6.4 THETH Juwig &

STl ‘w1 1ef § waw & weft gad & otedl dA, % fAT A A B, & B v g emer A e

I dA, T G & | GaHTd T TSI A da (Wh) 21 30 3%
ot e (T m?) g1 ot =1 fohell STl 21 eieh el Tl Weh i iy 2

6.4 TS T UOT T e

TR Yerll o STUR R e 39 frend ) wgY & e ot gech
T oot ol TH o WY qREtad erdl € ad el # foed aesh o
IR 2Iar 21 319N 6.2 H =fed Wik Yeroll s 39 STEERN %1 STEn
HToh SAEAT H THhd B

AN 6.1 H el C, i AR e 3HH T Fofsh i Td qe1 J4T

Teh HHAAI

6.2 H Shecll C, 1 SN el 3HH L THh 9N a1k Hsail C, i M,
Tl C, 1 AN AU 308 Y TH oW @ hecll C, hl Td, Hee
C, ¥ Tog 4o Tae 1 IRafid HI 21 gasid ey | ufied

fors 6.5 9 99a & W gIHE &

¥ Feelt ¢, | fogd aes 9@ W@ 2 @1 g 3fa form o 99 & B | dA ,i¥ &5 31999 &1 &9 TiE

FNU Feell C, T gRm H foEm @ yenfed wd €1 wEM

6.3 © fohT 7T Y 1 TH Flerer TR T YRR B W q1@

i K 1 3@ € dl sheett C, § e &/ (o 39 %R0 o g &) 37eq T
¥ Yy U SAfshan WM q dgdl 81 TROTTREEY, THITE heet C, # o gawa
AR Tl ¢ Feal C, H BN et Gashid we o 56 UREA o %R FEeA C
# 9ft e aesh ae 3o BT 81 S S Bl qaTeRt W@l W € @ e C,
T o fer wd ¢ s Seeht ¢, §  gahia Tored H g ufierdd Tl g qen
et C, H ¥R Y B S 81 W Pl Hi Bied € @ Feolt C, W fogd 6w qen
THeh TR IO T ATCN ki &5 37T THd H SAfehad U | "Il I B
AT 1 $Heh TROTHEaEY et C,* H Gk W edl € X 39 YHR e
C, ® I7: Ui fogd o0 S =it €1 3T weft Yero ® woh welfe 9 9w ?
Rl aftaer § Gahia T o IREdd <X oh R0l YR ford amee ol 3ca= =il
21 02 3 W Jarl @) frem % w0 § o T S e 7 dgagaE

* A1 wifse for fog@ g9 o w0 W@ guel faga 99 foaga ga% & 87 (ON) =1 %
(OFF) & W 3= B el urie & $Ro & & s 2l
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ﬁw%wﬁwmﬁ%lsﬂﬁwaﬁﬁww@afwm
T 2

IR forga arger a1 1 YRHAIT Jaid Fadd § aF & 9
g a1 TRedT &1 T o aueR gl 2l

TioTdE €9 9 9Ra for@ & e
_4%

dt
01 a5 e &1 fwn o aRomaa: o€ 99 o 9/ &1 {9 e i
21 3T faega == g9 1Tl T =s] W &

‘ IE-T19 TS g N Y At frdht Freelt & s W 9 Jag

g?ﬁ:g;ﬁ; o H THEEH TREd S €1 gafee el R fogd ek 5w

fore g o A ey ) 0 o

(6.3)

ugehdl e [1791-1867]

e o fraw, dsfiA den T qe . da,
s e T foE e A ol A £=-N-4 (6.4)
a1 2| foga WX, foga <= 5 geeh § B H TE N §el wR IRe fagd ares §el H

qAT AR T @Il w1 93 ot
TS i & Wl Bl SR IEet
AT 1 HETaH TARTHE o
AT S R

G ST Hehel

THIHT (6.1) 7M1 (6.2), ¥ W T4 el € fF v o afterd
B, AT 0 H ¥ foheh Us A1 Afeeh U_1 1 98 R fhar ST wehall
21 3T=0% 6.2 % FAM 6.1 941 6.2 § Foied I B H uiafdd
ok gl T 2| Foied W Uiedd e & § 36 gee o
AR H IREd ieh (S 39 foehig &Y o1 Gi" 1) o1 Hecll i gawia & o
T YRR 0 FAHR & B A Ak o9 o HI01 9 55t M, off fRA <1 Gehar 21
7 sraeened | oft HugER geferl o uw fogd awd 9@ uRka e 21

~
©
0
r—
i
o
~
=

IR 6.1 TIM 6.2 W o= | (a) ummdt o 21t f9ey g = o fag
39 1 K2 (b) TR &1 AR H o9 URa om0 &t Iuferfa fFa gar
<wti?

&

(a) @Afes fasiy o @ & forg f 5 9w o1 sifaes Su foee ST wehd B
(i) Freelt C, oh S TH TIe 1 B 1 STAN LW, (i) Feell hl Teh S=d Al
T S W L, (iil) TIET FEA C, T SR TASH Hi Aok AT § o S|

(b) ORTHTG 1 2E B IYART FRT ST aTel B 909 ¥ a8 <711 ] Hefardl o &=
e TR O sod &ore STaft & forg TWeT S URA 6 % S B o Hid B
YaiTeAe sifaet 5 g9 FalTar o 1 T A1 e I=IqH G0 @ ganT
FfrE wEwe e A 7 fafgear o % fae gfag 8

SETEAUT 6.2 Th TMHR o4 FSTE&T TH ST 10 cm oot © den fo@en gfay
0.5 Q ¥, T@-¥=m 91 § Healer @I T €10.10 T Th THEHH ekl &5
! IIR-Yd T&a & a1 o FR-UR Td B T €1 GAhd & Sl THEEHE <
¥0.70 s ¥ SR I I A= S T T HUG SRt B U o aee 5o qen
¥ <1 A F1G i)
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T hScll 1 WG, Gaha &5 o WY § = 45 HI0 ol &1 FHIH
(6.1) 9, URFYH w1 Fored B
&= BA cos 0
0.1 x107
==
SAfaH T, @, =0
T | URedd 0.70 s § g3 THE (6.3) W, W foR[d aesw 9 &M

_|ag| _[(®-0)]  10°
TTAt T AL Jaxor romv

3R R T qRHTOT €
_ & _10°V _
"R 05Q
M ¥ o6 geeft o1 Johia & oft o0 ¥ $5 Wl S il @) fheg gt
waehTg & feer € (S for Wit 1 erey erafy § gRafda =&t i) iR 18 faga
aE® 9 IRA T&l Ll

Wb

2mA

3ETETT 6.3

10 cm T531, 500 & T2 2 Q UfaRIe 1 Toh AR HScll ohi $8eh aa oh aAeed
geelt o et &5 o Aifdsl uew § W@ T g1 W U Fed oI o ufid:
0.25 s H 180° © FHMN T Fect | IRA foRd ames 9o o fagd o &1 eTehad
Fiful fRe Tg o W gest & gawig &7 & dfas Ted w1 AW
3.0x 105 T ?I

A

Feel H YRS wee,

Py (i) — BA cos 0
=3.0 x 10° x (1 X107 X cos 0°
=31 x 107 Wh.

U o TRE SAfaH W,

Py ey = 3-0 X 10° X (1 x107%) X cos 180°
=-3n x 107 Wb

zafee Ui fagd aes o 1 Semfad 91 ®,

‘€=NE
At
=500 x (61 x 107)/0.25
=3.8 x10° V
I=¢/R=19x10°A
&9 < foh A e A o URATN o STehierd A €1 SToh drceiueh 7 9= © qen
3 et faem g w o fa w fef w3 )
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e

(a)

3

(b)

o7 6.6
o o fram 1 oo

210

6.5 TSt T faw qur Sl 9IeuT

T 1834 H WA wdifaesnfas 2R hefta ois (1804-1865) 7 W fram w1 fma
foren 8 &5 &7 fgw o AW 9 S ST @) 98w uRa faga aes o w6
gl (Teem) o1 oo ud Wik ®9 § 9 wear 21 39 A 1 g g
IRa fagd aes ac7 %1 yaal (polarity) ¥9 YR &idl & f# a8 39 fown 4 ar1
JaTE Jgd X S 3G I HH a1 FRE (FARIT &F GRAd) HT e B
TR0 (6.3) | 01 forg 30 99 i frefud ol 21 e85 6.2.1 o T 6.1
1 TRieT0T ohteh &H oSt o o i THg Tehd 21 T 6.1 H eW @ § T <
<o 1 STI-Yd &% hSell 1 AR o A S @l ¢ 4 < Gagh ol I Y
FHeell H1 AR T w1 € q9 el H Yahg ol agdl ¢ 59 THR peel o
IRA o TE fen § 3= B @ e f e v & ded 1 oy R Hen
T qft T ® S gah H1 AR feord Yarh o Grdel shgell § UM aded feen o
BN &M <, 30 91§ Gag ot STl 1 Yeadr Sad @ S 38! 3R gah
FT 3T A T @I &l T YRR, IS Feolt § Jashia Tl 3| g Foiad
o 30 T *1 Oy o o fou seet § URa um gfeored fien o sedt € qen
THHT fyull gd T I Gk o ST Yd HT AR Bl 21 39 Herd® Y Th
STRYUT I HH FHET S GaIh hl T AT SHY g FTd oh F2 h1 foie &3
IR I H A % [0 o TM W T Gerl Rael 39anT foman e ar
B2 3@ /M off, 9wy & ga R W tw IRa fogm 9w §a S g
URa g ares ot w1 90 oS o 2| 1 STIRT ik A BT ST Gehl 2l
o9 6.6 (a) 921 (b) W fo=ar =¥ 3 9fd et =1 foen =1 99z@ & fau
W fafer e €1 v A R () e @ g geied i feend 9@ e R
feemd frefua &t €
39 famg W o ¥ TR foad § 89 o o W &1 9 &l WaR &
Tohd €| A foh URa faga o 1 e fo91 6.6(a) ® TR 7 feem o fawda
21 39 < H, URA ¥R o HROT RN Yo U STd gY ook o Sudl g i
3TR BT S8k hRUI &€ ga&h FHeal i IR AR J&d g @Rl ¥ STh{ud
ZIT| o i ST T TtehT-H1 HI9RRT S8 Wfshan bl URY T <M qen fomn foredt
Tl 9T o 9T o TF TS ol 9ad €9 9 Fedl S| afs TH 8 "eh
T 3fad 999 g/ Us ¥MRed Tiaek WA (perpetual motion machine) 1
fomfor foran <1 @b 21 78 Sl o WXeTo1 e 1 SeaEH € R sEfer
T2 Bl Hehal
319 fox 6.6(a) H < T Wl feurfa W four =¥ 5w feufa o <€ 9o+
TR fore[d 9 o N1 Tk iqento1 ol sh1 ST hidl 1 TEfTT Heish ol TIid
T & T o HE HT TR TR FR W HI T ol HEl T2 T8 ol IR
YNGR S S[el FOHA % ®9 H &fdd gl 2
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SR 6.4

o 6.7 H fafe= SR & TAA o[d S geshia &5 | Joel Y ® ¢ e &4 ¥
R bt ® €, @ MU F| Gkt € U o qe ok Sifeisd fhq Yerh ¥
W g §| TS % T 1 ST i g I U § IR faga okt fken s
HifSTl

o 6.7

k3l

(i) TR T4 abed H Fah1 Feiad, T[9 o ashd &3 o 9N St 3R TG LA
o RO §Edl B URd 9N 99 bedab o SR alled et wifey fSed
IE Ied U FI 1 ol HT Hoh |

(i) STEX T SR T HH & FHROT, FAYSTHR 9 abe H FaH19 Foleq =l © F57qoh
FHRU YR ¥R bach % SR Yafed 2t €, fad foh 7 wored afed= &
oty =T won|

(iii) TR & | TR H1 AR TG HE o HROT AEHI SHR 6 9 abed d
TR o Tedl § foren hRor URd 9N cdabe % 9 Fafed eidl @
e & 77 v 1 foiy & on
Aie HIY o o T o0 g0 e W Gah1d &5 oh AR A1 3EY aed @l @
T e UG o I T B

TR 6.5

(a) T &% W, T Feer T T TRl e o I q SfR0 et ok e gk
& B fEer @1 T €1 1 T 3T Yot AR ! 1 SUANT ik U § HRT A
B HT M FT FHA T

(b) T &% U faener Henfis ot wiel < = feer foepa &= o stfvciaa ifd
21 90 o9 | URA ¥ Seq= B (i) ST oY GRS i @il o uid: 37X @
(i) ST U SAME T Y Wl % e 22 O &9 9 % qa o el B

(c) T STEAHR U TS Tk JOhR o THTHH gahia & § ¢ (57 6.8) &
o 1 o whamE a7 v 4 el ®© € g9k 8 | S feherd 99, g
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% et

o qu o URa fae@ 9 9ot o fEer e 1 oTien i ©2 &, ol % ad

& sAfeaad 2l

X X X X

X |IX X| X

X |IX X| X

X |IX X| X

X Xlx X
<

X X X X

fo76.8

(d) fo=1 6.9 7 afta fearfa o faw Homfa &1 gam &1 IR (Predict) il

'

o 6.9

(a) 7Tl gosk =@ fha oft yaat =, YRa & asdt 3= erft 9 o[ | ¥ gk

T giEfdd il

(b) =&l TR wore uftafia weeh UG ¥R o 1 @l gkt

(c) TR <4 o foru URd e aed 901 o feor T 1 o1da R ghd T
AR A H &7 o JE § a6l eherd T 4 o &% o qRadd ohi &L
feor 7€ T, o1 IRa faed a"® 90 dEqER S<er

(d) TfE T @i A’ T gadl @i ‘B’ o AHel ¥HeTs gr

6.6 Tiider fo=ld ageh o

forelt THEAM, F1A ad (time independent) o d &3 | T TqHM 9] i
T foeR HifSu) 551 6.10 § T AR =elsh PQRS <91 1 @ foed =meres

X X x xx x x [ X
S
xr X X X X X |Ppp X M
X Ix || x x x x x [|x x
! V—
X |Ix|l x x x x x ||x x
X X X X 9 N
R
X X X x x x xUx x

A

o 6.10 9S1 PQ & X iawH € ey Saer
o9 1 &5hel S WAl B1 39 T % HRU I AR
i A o 39 Bt 2

PQ s ®9 W T T Gehal €1 B PQ Wi fEer A
v 4 o &R, foam o <eie orER, S S 21 HH
fSTT T =901 o SHROT fohdl YRR T ol 1 &7F el
& W@ 81 PQRS % &< Ry o+ 2 o i
g%e PQ ®1 A o wRul uREfdd B el
30 THEAM FahE &5 B A 59 YhR Wl a1 € b
TEHT T Yok & o SAfcided Bl AR e
RQ = xT&TRS = [, @ T4 PQRS ¥ /1 Jaehia W
@, B

&, = Blx

T x T F WA q_A @ T, T B, H
TREe i I oh HRUT Th URa faga aesd ad a1
B fSreeRt 7 g
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=—dq>B _ _i(le)
dt dt
= —Bli—x = Blv (6.5)

t
el 89 dx/dt = —v T & < for et PQ w1 =t €1 URa forqa aess <t Bl
1 T fagd e ac Fed B 39 THR gH Gah1d &5 Tl uRafid i w1 aeE
TRt =Teten ol TfqHH ten, forelt aRaer gR1 foR Gaehia wored o aRey &teh gRa
fo aEe ool S T Hehd B

HHRIT (6.5) H T Y ik foega aesh 9t o SASieh i =1 PQ o w&as
AN T T HT ATl AR et 1 FEEd W F G H9d 7| et PQ H whig
Tgfeseh (arbitrary) 3TERT g R fa=R &1 W4 g = v @ 7fq Hdl € @ e ot
Rt &5 BH =l v ¥ T T TH SEY W GRS ol sl TRAT quB € ael
! fEem Q o ST BT Uk STrawT afiHmo qen feuvn ), ¥ PQ | 3°aht frarfa
o fRUs, TAF aa &1 TI9d 3|

AN HPHQdHF o 9 H o 71 &1 &, W = quBl

<fer 9 3o emAw R fran T wE & foRE@ 9 9 7, o

8=K:Blv
q

& iR B PQ o AU o o= W1 3R 39— BT for[a aresk &l 1 °H
A & q TR (6.5) o o &1 BH 39 9 i WK oY el =ed ¢ o A
T2 T qota: Aened T 2| g FE e THEEE U8 g9 o WY 7 ager o
ﬂﬁﬂﬂg%ﬂﬁwﬁﬂﬁwésmﬁm@%ﬁmaﬂaﬂwwﬁﬁ%ﬂﬁm
ERGIiC]

T @R, g% T Tl g € fon W e feer @1 oIk gaewt & ufiafid @
@ 8l 399 emf 8 UG BT € - S U U@ 924 @ S %A ok W WA 5
I B 21 TeeR et o Ty 3ok SMawl W e Sl S,

F=qE+vxB)=gE (6.6)

Fiifeh v=07¢, 37d: 39 R oM ol BT 9t 5c1 heret faegd & E o HROT 8|
zafere Ui faga o aa o1 IRd 9N & Afa &t e W & fau sy 9w
A o =feT foF T % T aRdedRie gahia a8 T fagde & off sae
FX T Ay, T & en T ot Fe =W % fer faga st gu 3= fore
&9 U9 o WY S<oid gokid &F gR S faga & § fa= o e €
™ 4 H g 1A R fop wifame stew (foma o) feeR gas | Sa/ea
T RIfd F Tehd €1 39k fawlid U fadH T g (A ik o w9
e ol T IREdeie geent &) TEer STem W Uk oo STRifta oY Tehel €1 =€l Hhae
FI TS 1 gAd Tl 2| fagd U6 g e Fefid e €l

IETEATT 6.6 TH Hick Tall g i Th B i 50 FFRVHBE I G o TAR
T B B H1 U I R eifeaen ger et e 1 We €, % oh W qen
T o0 gord #1 ify W FHet 9 36 YFR I ¢ % 8 &1 1 9o &k kw9
ST 9Tt qe 9o % dd § Sifcieed o1l & aia: € (Fe 6.11)1 2181 & erfRw
T fEeR qe THEHH FEhtE &5 1 T G SUfterd 1 ohes qel «ifcdsh et o s
forR[a ares a1 1 T2
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321601 6.6

o 6.11

&

Ter fefe :

S B U HEA § A B H o T AR a9 ok HROT Aed FR T SR T
Fd € 91 Ferd % SR faaia 8 S &1 39 YR, el o URumH gereen o
FRU T o o o e Tk e aTew 9 a1 BT €1 fogd aee 9 o Uw
fafe=ra WM o fore oAl 1 SIR s1fesh YaTE e BT qe Ueh T <9 uge St
21 TN (6.5) 1 SUHN HH T, ST B Gk 19 & o weead TaHH & al SHeh!
A droh SR-UR 3 foe[a ares aat w1 gREmwn g gem

de = Bvdr 3d:,

BwR?

R R
£=Ide = _([Bvdr =£Bwrdr=

e HFTT fF B9 v = o r 3T FFo 21 THY I B

€ =%x1.0x2nx50x(12)

=157V

fadta fafy—

e aTeeh oict T TUAT T o fAT &0 T 5% 9 OPQ 1 hedl HTd ¢ fored
fo1g O 9o P 1 Wiy R @ gt a1 & qe1 0Q ot g2 9% 71 Wiekiy & 3R-UR
fasar< R forpd e el o SRIaX B el A B X (T[U oh &=hel IRed i &X)
o SR B A ¢ qHT TR B 991 P 9N i 551 ok o9 w1 v 92, 4 TS
OPQ &1 &F%dl Tl 8hM

aR2x 2 - LReg
2n 2

W&l W R i B B 37 WA faga aes 5ot @
T PRW} _ 1 pged6_ BoR’

£=Bx4l2 27 dt . 2
[Fie HifsT : %=w=2nw

Ig st Wo Taf R Wi ST o e € € 3R ¥ e 1 G6H HM UM &
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3SR 6.7

e qfean TSEH 0.5 m s 10 #ifcsh & (spokes) B, &l 120 =i Ufd e =1
Y A S R uled B Ui q SH T W gt o e & o afas s
H, % ifeiood 21 3§ 1 R 9K Hy= 0.4 G Wfed &1 4 (axle) 7o fm
o T wqIfud URA faegd aee 9@ w1 911 M B2 Al i 1 G = 10T

&
IR faga a®® @@l = (1/2) 0B R
= (1/2) X 4n x 0.4 x 10™* x (0.5)°
=6.28% 10°V
Fifeh Teh o STRUR Toed aeeh ool THicR © SHCTY, Sh! WA &1 hiS G91E el
el

6.7 I gfie : Ueh URUTOTES 3TeTaA

3TT=% 6.5 ST SHH T[UTeHeh e g1 918 e foh wist ot fom Ssett wieeqor fagia
o ITTET 1 GHITA 21 3719 B S 9eT Rl 31fush 319 SSe0T gRI @
H ofifee f foa 6.10 H 91T SAIAIRR =@ i 9a ST (movable arm)
PQ 1 9fcRie r 81 g9 98 | foren @ foh e sponeti QR, RS a1 SP &1 9fadiel r
T o H 0T T TH YR SEAIHR o9 T 5 Wi r B G991 PQ &1 A W
ot 78 & ST oY | ¥ IE,
&

==
.

_ Blv 6.7)
r

JaRE & h1 IuRUfd o HRU, 1 PQ W TH a1 & HTT I8 9
I(1x B) ©g o o =t faen o faudia sfedet fHfée gmi 5@ e &1 qimm @
B?l*v

L°9 In:3ibe

F=I1lB=

aﬁmm(gﬂwwm%lﬁzﬁmﬁwﬁwwém(w
o ToTT ITEE) STeel o6 A9aTg o (drift velocity) T2 3ok IRUHETEY Ferelt
TH ol S Sl o HNU1 I Bl 2l
ifF T PQ & T fEer o1 v ¥ Hohell Sl 2,
39 foan o yge wifem
P=Fv
_ B1%?

(6.8)

-

T4 % I HE A Tl Ak {1 39 ACH ST 1 1 gen? S B o aw
Ttk STl S[ol S0 o B9 H &fId & T 9 TR 0 €

poote <(BU], BTV

r r

S Gkl (6.8) o HAGH Bl 215
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&6 6.8

8 WER N PQ T T W w8 i e e s 6 et o
(U foza aes ae1) don sidd: ST e § a9&a T2

uRger ¥ STET YA Al Gah Taed o iedd o ot U I dew 21 e
& frm 9, g g @ fF 9fa faga s 9o & afeon @

€l =
W,
le|=1Ir = %r
ggferg,

AQ =

A,
At

Ad,
r

3ETEV0T 6.8 57 6.12 (a) Fi WU SAFAFR ATcTH HT1 I PQ i x= 0 T It
P <A STl 81 THGHH Fahid &5 qel o waed € a2lx=0 ¥ x=hdh fagia
% A x> bk ToIT I B Shered ST PQ W & waie Wiekie 2| S featfd st show
FIT ST 511 PQ i x= 0 ¥ x = 2b T, 9T i AR Ti=n S & qen g feor
A H x= 0% I99 o S 2| T, YA TR e 5o, g i wied ok
AT sTTaveeh a1 qe o SO o w9 aifd Wi o fog e g Sl g1
TRl W 0 o WY B o1el GRekd 1 A i St

[ ] [ ] [ ] [ ] (]
K L M
° ° ° O ° ° e _ o O -
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] :i
S
[ ] [ ] [ ] [ ] ® L] [J [ ]
P
[ ] [ ] [ ] T. [ ] [ ] [ ] [ ]
[ ] [ ] [ ] ll [ ] [ ] [ ] ,Dl
—>
[ ] [ ] L ] [ ] [ ] [ ] [ ] [ ]
(] [ ] [ ] l' [ ] [ ] o [ ]
Q
(] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
R
[ ] [ ] [ ] [ ] [ ] [ ] ._l [ ]
x=0 x=b x=2b
o 6.12 (a)

T WYL 310 A x = 0 ¥ x = 2b W @R = 2|
9fiqe SPQR ¥ Hag WA T,
@, =Blx O<x<b
= Blb b<x<2b
I forgd s o4 =,

__de
T ooar
= —-Blv 0<x<b
=0 b<x<2b
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v U@ foga s 97 Y T €, 99 61 (i) I=@ 2l

e —
K L M L K
Blb / :

2b b 0
T -t '
e 6.12 (b)
ST PQ o1 TEer 7If 37 2 Tawarsh 9t I 1B B SHeht TS a1 31K BRft| SRt arem
2712
F=Blv 0<x<b
r
= b<x<2b
S S & ®
P, =Ir
27122
=Blv 0<x<b
-
=0 b<x<2b

Tl YR &1 AT ST PQ o 18T 1 TR x=2b ¥ x= 0 T & Tfd o fa¢ ura
i 21 fot 6.12 (b) § ¥ fafarm= vferal o e 1 3w wiE of Tt fswar
1 THH Thdl B

8°9 In:2ibe
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6.8 ar gy

aeft qh eHA =Teihl @ o IR ol S guienfya get o, 9fa g faea e
o foma o stema faman 21 ifer ST9 =Tetehl o Te Zhel ol UREd=eie gaaha

T o G9E W TEd © dl S ol U umid S et 81 aenfy, Sen
WTE o1 U I | SRt Wi ol 9 frerar 1 39 g i Aifdehien
ikl (1819-1868) 7 @Sl 421 3 &eH ol Jav &Rd shed €|

o9 6.13 ¥ M ITRT W fo=R 3| 30H THh T Ig 1 ol ThH
B e T
<@ T R afgeRT Y M STemfid € den 5 & g0 H 9% e
&= o T orercen o o1 W 21 39 URERAT i oA €H faga geshia
TRUT o 3R T T Gehd &1 e Tfgehl Gaahtal yall o & § 3 3R
e T A 7 A UfgRT U Gag Gehig Fol GREfdd gl el 2
TR W i fgent § For o URa sHear @1 S gfeeht Sre i
U YAl o &F & o9 § AT Hdl B A 96 I8 SH &9 ¥ e
et € @ Hex et w1 faen fawdia el 2

Ifg diel 1 ufgent & fo96.14 A IWMT AR TR @Y 51
S € df ek gRISH o Y o foly SUers &5l 4 8 5l 81 39

forx 6.13 T ufzet S& gawa &=
o oy aEl S-S @ df 3Hy dex
1K 5 ST —Eﬂ?ﬁ %I

YRR lieteh dfgehl o T steran @ie faga gashia staue &l &9 &
< € den ufgert stfueh TodagEs o S #1 A wifse fF 9fa
T3t 1 g Sl (i o fade i 8) uwsd grn uReg
gl R fAeit ? (1o 4 H GO m = JA T TROT ) |

g A IEEEA hi Hifcan e |, foga Al qon gad U o= i |
5 forddl enfeaer e W el 1 ofie el €, Yok «et & wH & o
e 8 HoR URIT Tare-ig € it 3 i ! T Hdt & qon fagd it

fort 6.14 W dfg1 & @i=
T ° T Yo ol w1 gare (i)
A B S 2

218

F S % Y H & w2 Ui ®ie A o fau w@ia U
(Laminated) %1 ST &hieh Ha¥ oA 1 w8 fohan ST Hehal 1 Sl
T g, S et (lacquer) ¥, JUEhd H%d 21 WU o d
Tehld &5 o GHI SEfEd Sl TEvae ¢ ed & o Jor amet &
weli % SRUR 1S Teh| € ol ok eI 1 Felerdl i =1 <l €1 iifeh
forega St o1 o W e forgd ORT 1 Yeera & o W FR ® s@ferg
- JE aen W H el S

Fot YT o ST F ST HT A €, S —

() Iermiear § gasig d@ 97— o faga =ifaa ermfsal °§ 1efE o 3w

varet T gae feord =id €1 19 faga gkl &1 gfewfaa fman smr @
@ e o 9 Hex urd Yermet i i 1 Ty st €1 it I8l
1 AT GASH &l ¥ QY 5 oh ROl Rl TR & 3ok el
I

fergga Jaeh1 STaHGT— F YREINGA 6t hie feer gl € den sTgaeh
eifeareh gerel 1 &SIl €1 e heell Qe il ® dl i W S
B oTelt Fok oY gHeh! T w1 fokiy et € e et i st |
ferrmrereen # & et €
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(iii) IO Fgi— IO WET I=4 A9 I H{H o [oIT SYAN 1 S Hehell € qT S
ot w1 Tsren Y 497 g 49 T o M 3T Wehdl ¢ Tk heell | Sed
g 1 Feed! ¥ (alternating current) YeTf&d &1 St €1 98 shect $4
eTgetl w1 =R et € foren! fasrern gian 21 engetl § S g Al JoR Hwd
Ie9 A9 Icq HLdl € S S urgett i fUse o fa e g 2l

(iv) forga wifery Hiex— forga wife HieX (ST9E9 YR) H o1 1 Ik fewh v
S o R € Yol H 81 Feel B e (sinusoidally) IRe st
Y I gehig &5 § fewk o uRa faga o s Bt €
M 319 X o farelt & Hiet | o it IHeher feeh 1 3@ gand 2

re— :

tgfafEm qen W (PVC) o o9 TuM s1idfes Al o 3 Ul @iEe! SoHehR q8d i) 3 Fid i
el 4 feld e W SHeaiutd: aiEtl Uk Bl SeehR gk Ay STeeh oA qgul o A o 9
ATST-91 ¥ Tl 34 T 959 | 36 YR AT o fRd 992 9o+ o &1 Serl & 9 gl A wie &
T 9N H UEY H R T H I8 foha1 gHG o 71 9 @ fR fididt (PVC) o o7 urREY H fird wHa
<o WY ¥ TR A § S & gHa o @ o o o SE S q fo uiey o iR gea o e
7g +ff <@ o Uil o gy o fiRd oo sk STiemshd k! T9a oidl 81 Ta1 30 82 78 $7 e ursi
o HROT € S TR UgfifEm o qeu A Sci ey, S gaeh g Tored H, URed 1 sterfd geeh i T 6 ey
FHT Bl FoR It oF HRU Sq TS Sl Yok k1 M 1 TR 1 B1 39 FRR HY qRees w g
YIH19 3aH Fed g1 A Hife o dieidt (PVC) wed § JeX urd Sea 72l et ifen gqent wgref fagga

et © Saifer vgfafam = 2

6.9 W&

Th hecll oh Fehe Y@ SHU Feell H Tt IRady 9 3iefan 3 Figel H Fofed
Red 9, 39 Fee | foara o 9@ € ehdt 21 S feafaat ovmel 91 Swet
A erer-ster aftta &1 T 21 qenfd, 37 S feofaal ®, Seclt ¥ woe o ok
T B S D, o1

g Afafea afs I9a oF |19 hecll i Al T8 akardt, d@

de, dI

at Yt

H-gHY fdwe N 3 (turns) el Fieelt o Gt U 9 T9E Faehid ol
g T 8| T Feol H T &, IR a1 ¢ @ Yok % Ra fogd e
I | AR FXAT ¢ TAAT Tk U] Ferad- a7 (flux linkage) T U R § i
foh To-T frwe gt & fo N, & SR € 7o 39 feof

N, o< I

TH G § WHMIIGs TEeRis w1 Siehed hed B BH <@l TR Wiehed @1 WM
el & SAfhfd qen ek I<1Y % A (intrinsic) TOTEMT W R S 1 78 ue
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oI T YHfd o TAA T S U W qufiE % fau wie % &Fwa den
T -GRTU (SHIHf) qe Sk st Sufted Hied o el K (Ui & A
oo ) R Fef et 2

Tehedl Tk 3AfEw T 21 g@ent faad [ML2T2A2| ® S o orer ot faremadi
A U 1 Towied o U g oA i Sl &1 Uk 1 SI e B € qel
T4 H gR1 =4 fohal St @1 91e 98 Siae 8770 oh T | wn T @ =i e
S AT e i B S e A e A

6.9.1 3= Wehed

a1 6.15 9 @R T S et gHieh (co-axial) RAITAFIST (solenoids) foent
TE H @A 17, W foEr Fifw) 5w o7d: affeet S, w1 B r, qen SEet s
Tfarg | I I HEA i n, G e H 2| Sl qRAerRT S, 3 et gma afvwt
SR 1, TN n, T A ST N, T2 N, FA9: Fefeai S, e s, § w4 #1 Fa
e 2|

v S, ® HR L, Faed i € @ A S, W Tk awd Foerd Tfud et €1 B
™ ¢ ¥ ffiw Fx 8w S, 7 ¥ weem-sua €

N, @, = M,,1, (6.9)
M, ,, %1 GRS, 1 TR S, o |l s Rehed hed 1 38 371
W T ot el S 2l

T TS TR qRAferRis o faw M, , 1 TR S 81 oo S, H wenfad fow
R [, R S IR &7 T yon L, | e S, o W RO Feie-sed @

N,& =(ny) (7"'12) (4onol,)

= uynn, 11, (6.10)
el n, | UfAfersRt S, H et WY ki HEA €1 TH YRR, THIHI (6.9) T HHIHTT
(6.10) ®

M, = uonlnznrfl (6.11)

&M S foF &9 78T W -l i o 7 fern 7 qen
GARA & pyn,I, H GRANCTR S, i G qe A H FoiA
THEHAM HH 1 8 A Tad gy foh aftAferent ofeft ©, forment oref
21 >>r, I8 TH 3791 WThed (approximation)

o9 70 fowda feafd W faewr w €1 ofenfas S, 9
forge o0 1, vefed <kt St & den WRfeeT S, ¥ - €,

N,®,=M,, I (6.12)

21 71
M,, ! UfRATereRT S, 1 RHATeTeRT S, o el 37 Wehed
Fed ¢
S, H ¥/ I, o SN0 Foled Gl @ S, oh 3T HifHd /ST
TRl ¢ iR TRATETRTd agd oelt &1 37, WA S, % @
TSRSl §

forT 6.15 THF @aE [ &1 < geh

v N,@, = (nyl) (m12) (4orul,)
el uftTershTy .
220 | & Wyl S, ¥ U * Fal HE&A 81 HHIH (6.12) ¥,
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M,, = ,u0n1n2mzll (6.13)
TR (6. 11) T THIHIT (6.12) 1 START ik 89 I ol &
M,,= M,,= M (HF) (6.14)

T I8 QA i ofeE i el aierRTet o fore qwitd 21 denfy, @ Heu
9k ®9 W FA 21 A Hifw i A v :afefersr s aiefers o sgd s
=it (qen arel ufTfersht | ek WehR X 1@l Bidl) 79 ft g9 were iR N, @,
1 UM T U1, Tk 37 ARATRT arel IRATfeTshT o6 R0l 94l @7 § ThEAH
Gkt & ¥ fmfseid 21 o feafa ®, M, 1 1o TR i denf, s aftfereRt
Y TG FAF 1 TUMET AT 3T hicH BN T 3T ARATRT oF HRUT GaAhd
& IRl URATCIshT 1 TaTe qell |e-21-91e 3TYRY 1 o IR-9R fafad g
Teifere 5 fefa & M, 1 T off stra whfed il U feufaai | M,=M,, S
UMl AT ATHRT B

ST IS0 F1 ARA A T8 A Y i 2 o gRAferentenl o sicy aream
Mg 21 T T R AR W] JoIhEiican w1 HIEAH g B @ S e
T T Bl

M=p p,nnmurl

7 W Heequl ® foh et uRifaenient onfg o qm &1 o= Tk
Ik QUSRI U TIY-E-T1e Sk |del fKepfa=ag (orientation) W AR 1

SEATEXVT 6.9 T Tl PR Freferal, Th A 52 r, & qen ol aifere e
r, 1, T & r, << r,, et @ € qen I o oh WOt & 39 e % fy
I Wehed 1A hiferu|

TA T TR IR IR Gl § @ 1, ¥R Yefed il §1 ol o hes W Gk
&5 € B, =y L, / 2r, | i T TEET Hech BT B 3T 7T 7, SHeh ST
I IHA R B, F A fEeRk AAN 1 Fehell 81 o7,
@, = nr’B,

_ﬂonr121

- i 2

=M1212
TH YR,

2
My
12 =
2t

THRIT (6.14) 9

oy e
M12_M21_ 2r2

e ST foR g9 M, 1 TT0FT @, % FfThe A ¥ 98 I gU 1§ TR g
& B, %1 A &% 1 r2 W THHAH 2| A9, B9 36 A FI WHR B Thd €

Ffeh r <<, |
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e, STT=I% 6.2 o AN 6.3 i TR0 K| 36 TN 4, 5« i Feeft C, H &M
ufafid gt 7, heclt ¢, W fagd 9k 9ot 9T i 71 7 AT Feelt ¢, (W
N, 3 arelt) H v @, ®, Wk et C, H uW I, €

T GHIHI (6.9) W TH U M

N,®, = MI,

I o Y gReEeeia grsT o fag

d(v,2) _d(M,)

dt dt
Fifer et C, § Wk e 9w 9 w1 77 7

6 - d(N,9)
dt
T U g,
7 T9iar € o et greeht o ufted! o aioee geeh o fagd aes @ if@
F Ghdl T W faga I 90 F1 uREw o ufedT #1  den Al et
o I ek R TR R

6.9.2 W-Thd

e IT-uf=a] H & Us URATcish] | 98+ aTell U1 oh SRl 38 gfArfasht
IO T aTel Foed oF aR H faar T ot wee fagea geett o off 39t et
T o gRafad & W FHedl § g alel oo IRecd o SR, faga aed 9
URA T Hd 1 39 GRESA Sl -3 FEd 21 39 feufa o, N areft geet
Y TeTeRd-sedl, Sheell | W oiell U o HHdIah © 9 38 o Y Tehd B,

N, o< I

N&, = LI (6.15)
Tl HUAIaes Lt L i sheell o1 -0k Hed 8| 38 sheell & &@-30
7o ot FEd ¥ W 9N uRafid g €, el @ Heg o off ufafdd e ?
YIS (6.15) F1 ITAR A | IR fozgd ames g =
___d(Na)

o dt

8=—L% (6.16)

T TR, WA faga a9 e geclt ¥ frdt ot om ufted= (g @
o) 1 Ty e 2

T sttt o Tt ity o foTq To-Uteheel shi TOMT 3 H9e 1 3ET TH
el afiifershT o -k i UMD Y, FSITeh STTYRY 1S 1 &A% A T TaTg
1T, 9o T Uehich ofelE | W 1 GEA n | uRAferRt § yenfed g areft ¥R [k
FRO gawE &4 B =y, nl € (€A H1 i wR JAE B F0G AT GO |
URAerRT @ GG el Folad @

N¢B:(nl)(ﬂon1)(A)

= un*All
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T8 Wl F Pl GEA T o, WU T,

_N@,
I

L

= u,n>Al (6.17)
Ifs &9 AR 1 Sia:8/ iy 3T gameioa ot e § ¢’ <
(ST ok forq < witer, fordent emiferss aensiieral o1 91 $=d ©), 4,

L=pu p,n>Al (6.18)

Fecll o TRehd ! SATHA GTEAT a1 HIeAw 1 geehgiiorar o feft 21

fta o aes o &1 et faga aee 7o (back emf) St w&d € ifw
7 qitay § fret oft r-ufeda 1 fatia s 21 s sfe 9 @-Rae e
&1 1 e 8198 AT § SoAmE 1 fagasgeshia ey 21 31d:, ¥R w@iiud &
o fau, foRieh foea amesd ot (€) o favg wM w0 gga B1 98 fman o &
<eehig feafast e & &9 o Gfaa 8 s @1 frdt aftay o fardt emor e 1ok forg
M HE B L,

dw

!

I T0 wfaeres &= i 0 O o qen shad WU g9 W E faer #,
Ta GHHIT (6.16) T STAM FH W,

dw _ dI

de dt
U [ T 6 | R T g #E R,

W:de:ledI
0

31q:, U] TfYd i | AT Sell g,

W= %LIZ (6.19)

I F9Hh TH m SATM &k fRE F0 H A e (AFAF) F HASH
mo?/2 1 I G © 9 <9 @ o L, moh ey @ (et L for[@ Sge ©
den ferelt wftaer o fSew =@ waifs ©, o/ o sgd adn sed o1 foie o ®))|

Tl gty Feferdl § We-we yarted g arelt Grel s g feafa R fa=r
F| TH Fecll o W Fag T, Wad &9 9 foemm < wera™i o I o aer
BT GHieR0T (6.9) f7 &9 ¥ ®uaid g s

N1¢1 =M, I, + M1,
TET M,, 36 el & Ik H (e H 2
3, BUe w1 EH ST w1 W,

dI dI.
& = _Mnd_tl_ 12d_t2
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M,, -9k § 9o 39 L, 5N feman s 21 e,

dn_,,odh

tde P dt

IETEATT 6.10 (o) TRATAHRT H Hiad Gk He1l 1 st TRATCRT o G
& B, 8% A T TaTE [h 91 § FIA SIS (b) TE Fashd ol qen Genfst o
G feeree[ oo ford &9 § qeria 22

k34l

(a) T (6.19) W, JaHa Sell ©

1
U,=—-LI
B9

g =-L

1 (BY ,
=§L[ﬂon] (it wRefes & faq, B = p,nl)

2
= l(#onzAl)[ij [FHeR0T (6.17) 9]
2 ol
-1 pa
2o
(b) 9 THIk TETH o Sl &,

(= V o7 & e Tore faeme ©)

Ug =

S

TAl
BZ
= o (6.20)
TH U8 & YR I HeiE o Tehish e § died feerdwd St o1 geg
T Y ok € [S1eAd 2 gHiR 2,77 SfEn]|
uEzéeoEg (2.77)
S eneti St & 1 e o M €1 THiH (6.20) 99 (2.77) faei
feerferat swHer: Tk URATTRART do Tk THIM Wi i o fae == b u €
wifer & =raes & o foave o fonell off T8 <o o fore oer @ e ig gamia &
Fora/3iR Tt &t foremm 2

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

TeTedt T ST Rt GHTel Esite fersror

|

3218401 6.10

6.10 YIEadt &RT ST

faga et o1 uREe & Wi 9 ¥ %E YR ° STF fma T 2 T
SR G2 Heequl STFM T 9T (ac) SIS €1 100 MW arHed 1 anyfish
Al 9N S U Tedd faskfad A 1 39 o =Rk H, eH 39 WA o uw
fagial =1 9 w1 39 WA oF foaehtd 1 89 e e fehlen & hi
S B 1 S o 1% 6.3 ® Gohd fepan e o, Rl ou o foRa aees Wt a1 am
224 Rd & o o, ww fafu 7w 2 % o o sifafg=ama & steren saeh ot e
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H uftadq fwen Sl 5@ Fecht T gas &3 B
Yo FA T A g9 H (& F Sifeieed) gt
AR A Cos Oé,ﬁO,AHQJTB%#HWW%I
Tl UREds & &1 I8 faf¥, T we g O
Sttt o1 BT fagia €1 St =i St o fogd St
o iEfdd e 2

et ¥R S o Jo e o 6,16 | @iy
W%IW@WW%@IW@W&&&
shaft) R RIfd et 21 greelt &1 ol 1e1 gahi
& 1 faen & ofoed 21 el (o =R #ed ?)
F fordl THEHE gaeig & ¥ Rl 9 e g)
Fifyew fafe 9 =oia wu@n s 81 Feot & T ¥,
T a1 Tt Rafid e 7, e fom el o
T o aeeh o URkd Bl ?1 Freelt o o gt
el (slip rings) 921 Tg’?ﬁ (brushes) &1 TR B
T ol YUY W Siel S 2

9 Frecll hl THTHM hI0T =1 @9 FHOH Hal

ST e & Wi B A9 &kl Afky AT o 6.16 yemerd! umr wif

el 101 @ 1 T Tl T (R 0 = ot ® (IE T
LT S ¢=0, 6= 0°) B YRUMREEY, FHecll & 9 &5het, f5ad gaehig
&5 @ el TR ©, T o | Rafid e 21 Tl (6. 1) & STER foRd Tme
¢ T T T

@, = BA cos 6 = BA cos ot

% & Fram 9, NHU Al o geelt & fau ufa faga o 9o g

£=—Nd&=—NBAi(coswt]
dt dt
31d:, T oTesh =t o1 dcelfoen 7T ®
£=NBA @ sin at (6.21)

el NBAw fIe[d Tesh o1t 1 eifefhad A 8, S sin ot =+1 T W< g1 21 3%
¥4 NBAo #l ¢, 9 T9id,

=g, sin wt (6.22)

Fiifeh S el (sine function) 1AM +1 W —1 o die a=erdl €, for amesw
a1 o1 T A1 e g o WY gRetdd e 21 o 6.17 9 A Hifse fh 5
6=90° a1 9 =270° gl € I fagd ae® ot T9 TH HH W el € Fifh 3
fagell W v o qiads sifeeman 2

FifeR U F RN st ®9 ¥ GREfid it & SHfAT 9N &1 FerEad g7 (ac)
HEd 21 FIh =27y, THIHT (6.22) i B0 71 YR @ fora wehd B

E=¢gssin2n vt (6.23)
7T, v, S Y el (HeR) o ufGRET &1 Safa B

=M Eu foh TR (6.22) a9 (6.23) fag[ a©s 9 o1 drefies 71
T & T &, +e, T —¢, o = T &9 ¥ IRAMTT 2ra1 T1 &7 12/ 7 H Heh
foh Yool sifeedl 99l € 1 el 3Ed 71 ohd o w8

2020-21

225



226

0

g v ey

TorT 6.17 T Fasha &5 | S[u % dR & ofd W Teh JeAedl [ aresh Sel Scd= erdl 2l

30T 6.11

AT S |, STHER 1 YA o fau sTevas s e s ° fid
T UM SR WS T S B, S8 o faw, sl gl 3% Ser-fagd i (hydro-
electric generator) F&d €| fasheqd:, HIFa a1 &7 Fidl 1 SYAN HTeh, T i
T ek AT US1 A €| T S W AT ol SRR i YHH o Ty WA H
g1 T° a9g A (thermal generator) F8d €1 % & WM W AR A
S o1 AN foha STar @ o W AR 1 Sfert 9T eil €1 STk Sl 500 MW
3= e wIfe S0 X Thd! B, 2190fq 79 100 W o 50 <@ seel T 1 STy
S Hehd B | SATUeRTS S § et w1 STeR Tl Sl @ 92 foed gl bl gAr
ST 1 AR H S H i egi 50 Hz ©1 e <9 §, S emienT (USA) ® T'
a9t 60 Hz |

ISTETT 6.11 el Th EoR TEfehel o Ueel w1 AT €1 Yl 1 Haiel 100
T 0.10 m? &l dTell Tk Feot ¥ T Fee gfa Tohe e IRehav (FFHT)
X I € A1 F€ Teh 0.01 T el STet THawH Feshid &5 |, S el & o
el o oged €, Wt 81 Hecll | S B arell tfeehan sieedl @1 gni?
& T v=0.5Hz; N=100, A= 0.1 m>d B=0.01 T| T (6.21) THTH W
& =NBA 2 TvV)

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

=0.314V
Aty dieedl 0.314 V 2l
TH U 3T W ¢ for fogm vifeq S o fou Sekfeuss wurerie <1 war o)

2020-21



EENEERIRRY

uferal 1 goEA (Migration) U2 Sfia faam & & & iR oreqd § fomm o geft &5 § uh we a gan
21 ST & AU, Yk Wl H WEefEn § vefl qRdt SUHeTgd % Sia-Tel § fo i Terdt fhT 32d g
TS WK B Fo faasl 4 98 ged KA @ 6 39 yoe Yo o i faea geent W e wehdl 21 gt @
et &5 el o T Sfierd o wed Sufkerd AT Sl @1 81 Word hid ol uferd o for fen 9 e
¥ T Feh &5 IFd AINEN B Fehdl B STl A% ed T € uieEl § e YR o die ges ueie o
T S T gfte T2 g8 ?1 o faga eshia 9o & gaEa 1 fxen fufor § gfeagd v e g 21 T
TH (optimal) Terfd W fomR &X; W uferl o Al § gest o Gaehed 1 diod B ®, 9efl i fa v & qen
weft o YRR ¥ 3 faferse fargedt ot gt 1 @ den 3 i Wik o= 9 U TH-TW o ofeed 71 7 e faga
qEH 9 oh GHIHW (6.5) @

€= Blv
FTB=4x105T, | =2 cm =g, @ v = 10 m/s & T & W= &Fl

£=4%x105x2%x102x10V=8x10°V
=8 uv
T STcdia A Tavaial el © o edr UReped S Sedl TeErs 8| D YhR w1 usfedl ewd g

3Ty favalal il Ggfed X Gehdt 21 aefy, 37 aefeml o Fo fasiv wifmmet (cells) #1 Te=M &1 76 €, S
AT faweiaR 1 TYEH HT Tehdl | Uferl H 39 JRR HT HIHISA HT U Tl BT ST TH! | 37 qfEma

Y o o o T el € 2 ‘
AR

1. @F%cAF fRdl Uag w1 THEAE gahig B H WH W ITH ¥ TeRA ard
JAH FAFE H T TR IRAMTG H Hhd 2
&, = B-A = BA cos 0
Tl 9, BUSG A o a9 & &I 2|

2. TR % fogd gaehia W & | o SHUR N ® god ghee § URa faga
IEF I Y TS A Gah!T T § qRedd H1 S o qed el §
7 ¢, Th TR Talg gahd Torerd g1 AfE aiee ue a% ufied 8 At e
Th N [ = ¢/R MU e Sl €, <&l R 9Raer 1 gfedier 21

3. © o f79m o oER, IRa fagad ae® oo #1 Yadl 36 YRR Bl ¢ o T
39 faen ¥ 9 genfed &Y, S 3 gRadd w1 foiiy Y Seeh SR SHent
It g8 ?1 HS g fromifsd e o Hur fog g 9 1 w2

4. I UF | FaE H1 wifcash B HI THTHH GAhT &5 Bk daad W@ qell 39
& o TeIad o A ¥ FE df 39k TRl o site U faea o 9 (5 wifos
T oTesh ol wed §) % A ©
e= Blv

5. TREdl gaentd &3 o fehe oo 1g (FiE =Tereh) i aegetl # € g T
B S Bl 3 ol § o1 ok B9 W foEd Sl etdd el 21 TE URT Hew
YR &

6. TR, WA SUA A U H1 STIAC S| THHT A N/ [F B 297
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% et

T I TAR
fo=[d e 9 (emf)
T Wehed

-

228

10.

PLicy

o)

B

£ V (A=)
M H (F7%)

L H (F7%)

el Gl (grech 2) W e foer ach (G 1) § 3R g
e o I H Fehel €| TH TaY I

dI,
- 123
TR e e &1 A TR M , Feelt 1 1 Feolt 2 % e == Wehed B
M, S ot SE JhR RAT foFan ST Tehar 71 7 Wbl § TH I
qoIaT Bt 2l
M12=M21
e et el | U qReds g © df o uRed geel | wh o faga
A& Sl 1 S H ¢ T W-Ua e 9w 99 w1 9 freffaa
IO GRS TeRaln Wil @ :

& =

Tel L hecht 1 T-ehed 21 I8 hecll & Siecd i 19 & S ufiwer  fopdt
off R URedA 1 ferier e 2

forelt oot aftmferenT okl shie u Wi Gokeicar o wxied &1, 6
- I Tt GHiehor gR1 oae foha S 2,

L=u, p,n”Al

Tt A TR 1 STIIE FTe, 1 STH! WA A n SUH! SHTE e § AU
1 W& =T i

ot geaerdt e St | o geehta 901 g Ak il i forqa il o
TR e &1 AN B et T A ST H1e diell Feoil ThaaH Juahi
&9 B § Ufd ¥ehs v IR AT d1 Taek foR aes 9 w1 6

€= NBA (2nv) sin (2rvt)

SN oo el T 81 T8l gHA A forn € T ¢ = 0 s, W el gawi &5
o fuetsEd 2

Tk HHIRTUT

femmd

Wb (aeR) ML*T?A"] ¢,= B-A
e= —d(N&,)/dt

g =-M, (dIz /dt)

ML*T A"
ML*T?A7

ML*T>A?] g=-L(dI /dt)

faemuie faua

. foga U Gaehed 1 TH-SER % Y S Gee €1 SHIgel el o gRe §

T, R U o1 5N fohT T A | fag R faan fo famm smeer (am)
TEehTE &5 1 SCA i &1 HS THA UIEE G 1830 h U HIS Al TR
B fohT U TAM 7 T 9 9 WRRW fRa fF afone gaw fog@ um 9@
(39 FW B e, faega gawhia, &fio qen yeet s oo Th-Tm 9

Hafud 872

. et =z uftae #, foe o 56 YR S Bl © fored for oe uRed! gasta

T 1 folie T TR | T8 ol TRET o THEId o STET B qefd, Th g
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EENEERIRRY

wfwer § 4R forga e et 58eh T W Sea el B 98 el Uierdd § oy
TR Fafud B

3. 3TIe% 6.5 Tk fogd aesh o1 1 fad=m w1 7T ¥ 39 STauRon 1 Fourea
T THA SAEY W AT I AR Sl %1 G i g B o frem g o
WAAYES T Thd &1 a0, AR emEw fer ff & [dn dRG 9« @
q(v x B) 9% foarcaes &t 8] a0 «ff gwa o wrer aRerdt et & o v Th
U forgd aEe Set Sea el 21 o FeR geena & 8 iaue e1e ue gy
o T qRerdt eenta & | feer ereet e o fram ok forw wmfha feorfa o wdia
%ﬁ%l%?m@%ﬁm%%mﬁﬁ&ﬂ&ﬁ?@ﬁﬁumﬁmm@mﬁw
Hohd 2l &

4. N9 Uk A Ui 1 ek ok el o s iferd A S € o afgeht 1
ST B W 71 FoRx ST gRI STAHS 9t oh¥ oI Bl 87

A

6.1 fa96.18 (a) ¥ (f) # aftma feafaai o faw U@ =m0 =t f<en 1 unfe (predict)
Fifsa)

(b)

_______________

(a1 o T AR AR ) RN
L x((((((((l‘:y) |
(m%@;ﬁ#mﬁaﬁaﬁ%ﬁﬁr) e

(e) )

o7 e6.18
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6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

fo= 6.19 ¥ afta fearfaal o fw o9 o f=m &1 ST idd gC Ra for@ ¥
EARENIIEICECIISI

(a) S AEMHT SR HT IR JAHR ¥ H 9= T e;

(b) 5@ TH AR U T Hid Il a” H fowfua fean 1 @1 =l

e © o © o ©° o

(@) (b)
oz 6.19

Tk Al URATTeTRT o 3ehTE W ofarg | 15 T €1 ST $1g02.0 cm? T Th
BT U AT HT 3781 o Tead @M T 1 AR aReAfereht § sz aeft o
FHIAM2.0AT4.0AF0.1 s F A W @ ¥R qREe o 992 URa foega s
aa fohan shm?

Teh AIAHR o T g 8 cm T 2 cm &, Th T W gl wel gan 2|
T U I a1 o sAfeead 0.3 T o6 THEAN qaehid &5 § del i IR feha
@1 21 3% o9 o R e F1 3 1 em s € A e 90 o R W Seq forg
qTEe I TR B8R, S T[9! Tiq ATHaadd 2 (a) 9 i @at ST o (b) @
T B T o | T Rufd § o= IRa dieedr fhas v a& feehi?

1.0 m @&t o1 T BT IWh TH MR ¥ IH A Afedad 1§ o aRa:
400 rad s %1 IV TG T oM B & T B F T G0 ThH i Tom
T gufdha 21 3181 & R Qeft 8 0.5 T 1 THEHH Gawhia &5 SUMEerd 81 o
T 318 oF o9 A fagd a8 aa i T0MET Hiftu)

Teh AR el fEsh! 51 8.0 cm A9 %l 1 H&1 20 7 3104 SeaieR =4
o 9Rd: 50 rad s~! &1 VI A F 3.0 x 102 Th THTHH gaid &5 H g4
W@l B gheel | S stfrenan a1 Sied Uia faga aes et &1 9 916 St
I Feall 10 Q IRIUY 1 TH 98 9 SC A1 Feal § YR o Awad A &l
TOMT RITSTTI et SO o RV &fad e wIferd 1 70T Rifw) 98 wifed el
T 9 Bt &2

vd § ufyem feen o foegd T 10 m e &ifast @ien a8 0.30 x 104 Wb m-2disr
I gedlt o eI & o Afdst ¥ew W of§ed 5.0 m s w1 Wl ¥ iR @ 2
() AR H YR faga ae® 9o &1 qcEfies |7F #1362

(b) forega aTess o1 =1 fwn 70 22

(c) TR T -7 Fqw == T fawa w 22

forelt uRger 0.1 s YRI5.0 A4 0.0 AT fiRell €1 af% strea 9k fora o
T 200 Va1 uftuel § i &1 TR i)

- T el o Tk I 1 A Wehed 1.5 H 21 4 TF el §0.5 s
H 90§20 A URARd 81, @ T Frecl i T Sadl | fehd 1 IR 8 ?
T 9 H 9R=T 1 3R 1800 km/h 97 ¥ MM 81 WH % 7@ 25 m A
&1 1ok fol W FoRa fasaiaR Sea=1 eim? gedlt o gkl & 1§ 39 T
W5 x 10T a1 Afd 10 (dip angle) 30° 1
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6.11

6.12

6.13

6.14

EENEERIRRY

faRed 31

A AT o 19amg 6.4 & Sfecifad o feer @ ffg e &7 S %3 a1
foregd 55 § ¥ 1 A H foman S € fEd g & 1 A o1 g
T 0.3 TH0.02 T s &1 R ¥ ¥l 71 379 AR U 1w 97 g ¥ foeg
WIS % W 1 TR 1.6 Q€ dl 39 o § S oh ®9 H v g 1 227 39
viferd =1 a7 ?2
12 cm ST =Tl iR U foreht qomd X ud Y afefl o oA €, x-feen o
8 cm s F1 T T TN S T €1 <9 91 SHRT T KT GRAY e Temh - o
SeHT &5 1 T FEH I & 7 Al THGAM 7 IR A & ug & |y frad 2159 8
T RO FEEM & Favrl 102 T em! & (37eifd FoMcHeh x-3781 1 e o gahré
YA T W & o 99 H 103 T cm ' &1 Ifg et ?), qen & & 7E o
10T %1 LA &t oft 81 W 21 3 el 1 9flie 4.50 mQ &1 at 9ka o
1 AT T fewn Fa il
T VIfoRIeelt ASSTH o o oF Yal o od gaehid &5 I dterdl o qfEm
w1 o fma S 21 9 g U Sid W9 2 cm? 8% Hi =W g
(search coil) T FaIT R0 1 21 59 el § qE-uE forge 25 Y § qer
aHTT &5 oh e et foRan T € iR 99 39 g T W & o sred fren
S B god: T o fafer o st ghraelt 1 90° | I § g 2 & Foed greeht
%1 T GahId &5 o THIR &l S| 39 IA! Sl H el 7.5 mC 36 Fl Ja6
gl & (s aftuer  weiy uRmdt (ballistic galvanometer) ST J1a fehan
ST Hehdl B) | hecll de HRMET 1 W Yfekier 0.50 Q€1 gah 1 & o
1 SR RIS
o9 6.20 § Tw o1 #1 D PQ I A T # W Te2REl AB R @it € 91 U
Tt ok % el o 7eg fod 71 wefEl, 98 ud ushia e wew sificieed
feoneti # B1 U fesHie (URmEd) G R 1eRE @ s few K 6 geEa o
TS e T ®1 B @ o@E = 15 cm, B = 0.50 T @1 WeRal, 9 qon
YR @ T S ofd 1 YRkl = 9.0 mQ B &5 il THUAR WH |
(a) WTgﬁﬁKlgFﬁ (open)%ﬁﬂT@_slecmS‘l‘clﬁW@@ﬁ?ﬂﬂﬁﬁ?ﬂﬁ
T 21 YA fod aTesh o 1 99 TS gFur (polarity) ST

o7 6.20

(b) T it K Geft 8 W B oh T WX ST 1 ST BT STQm? =1 86T
Ifg Fsit K 9% (close) T a1 SMT?

(c) @ et K Gait 81 91 D€ THEHH oF1 © T H & 79 of seiegHl W &iE
TROTH S h1e TR Il TR 39 W B Fi A o HRUT Gahid a9 hd
T T HRU T HIT

(d) Foft % g 1 feafd § ©8 | o™ el STaHeA ot w1 HE FA1 M2
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6.15

6.16

6.17

(e) it a1 o1 =i fearfa ® B &I 3H =@ (=12 cm s!) ¥ T 3G foha wfed
(I HH o faQ) T sTaeaeRd shft?

(f) st ufwy ¥ fRat wfeq &1 S0 oF €9 H &9 M7 39 VG &1 H@id
1 2

(g) T B€ ¥ 39 TR a@eh o 1 A 1 BN A Jaenia &= i e
il o dded B i oS 396k FHIGR B2

T o IS aTCl Teh AT |, fSeeht &emE 30 cm T STIIE e &1 &A%

25 cm? A1 el HL500 ¥, 2.5 A ¥R Fallfed & Wl 81 ¥R & 109 & Feqehrel

o erereh g Y fean S 81 uRey # T o gel ol o e se st faga

e a1 HH =1 BT IR o f9 T Gashia &5 o qierd i el

FT ghd 2l

(a) T6.21 ¥ 3WT TTER T @, HiEl, TR T Th FMhHR 79 FSTEhT Th gl
I WAL a ¥, o ToTq ST Uehed o S4STeh W ShiTeIq)

(b) @19 T ST fF e R 5 50 A T o yalfed e W2 a1 ou T fer
FMo=10m/s T TE 3 HI T X @ 21 9 § WA foga o= oa &
TR 3 &0 W FHINT 6 x=0.2m | T4 & A a= 0.1 m A a1
Tg HM ofifere foF SEeRt gieie =g eifuss 2l

Al

A

a7 6.21

forel M 5o a2 R B5ea orel W ufgy o fhR (rim) W T Waeh 31w et
fopan TN B TSEeh! Wiq SehTe e W el w1 WH A §1 9fey % i (slope)
Tl Ud e € 91 9% U 31ef ok ufka: wdur Wed ol g T © S
fop foa1 6.22 ® <wifn o B ufew o gefia 9 W, {9 o AR THEHH gaEE
&1 Tt 21 39 39 wehR qRfog feran o 2,
B=-Bk (r<a;a<R

=0 (=)
JaARTE &5 FI FAE HAE ' (switched off) FH o WM, AT F1 FHIVIF a7
M il
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