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6.1 et

foRa qen Gaohed HIH! ofd GHA qh T3 qN1 3TTag UREAT AT Sl @l
& STt St o gRfeR <okl | i, UfteR e v o1 oeR g faega
YR R fRT T g A g7 gEi feRen foh fora qen geehen wWem Gafd €1 s=iA
A fepan o i forqa omaw gaehia & S i B 1 3Rl o foru, fega &
AT T Tl g8 Tk kg G I feifud w3t #1399 u wafaw g9 Sa
BI1 & — 1 Sk Toadd ToE We &7 1 MaHH ek fagd 6 S hY Hehdl
2 N yopfa TR qen Hahed o o9 TH YHN o Heel i STAEM 3 27 SEH
ST Uk T ‘BT @1 O E 1830 W Higehel e NI Sl W q SiHw g
3R R | forw o w7 T w9 9 gwien f uRadaeia ges &7 §g
Fefedl o fagd ¥ S w1 21 39 oA | B uRadaeier geshia & o
Hafd qRereTstl o aR ¥ ST iyl 9 390 Hfed fagidl sl THeil| a8 qiee
o geenta e g faga o) S it €, 39 Sfad &9 § € dgageasig wor
FEd T

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

AR 9 W01 el Hgifaeh o1 Yifereh ®9 W & SYAn qisre
Tl © o AR gfte § feore@ A @l at fagd wehrer 7 &1, oA
T 2, TelHH T 2 iR Seger 7 el B Ud 8 o 3 R
(pioneering) M 7 & sMYfTeh S T TEHEEU o foahm
1 H9E N ST 1 WA o TRt § SEeesh g U1
el A T oTed i feE 2

6.2 e Td BT o WA

AR YO AT TS qAT SHHT THSA B T 2 g fRu
T 3R TEN TR STHING ¥ BH ST § @ YA b1 a2t
Eaull

T4 6. 1

fo 6.1 ¥ ¥R G ¥ 9! g Tk Feelt C,* w71 S
T 3T gah o ITU ¢ hl 39 Fecll i AR Ghell ST ¢ df
YT 1 Gohash fasifad ear @ S geelt H far@ o &t
Sufterfa =1 g9l 21 @€ faem asft qe @l @ 59 9 <8 ga%
Tfa ® @ar &1 5a gash fer g € @ aerd w1 fagy T2
STl T Gk ki el ¥ WA S & Al oREd fogda fen
o foeia <eriar €, S R wee i & o fawdia g i g 2|
THoh AAfafed, S9 3 gah o MU Yd 1 Feel ®i ST A
T QWA WM B Al R o fagy w5 frand swdoge w1 s
TR 1 A 1 3rden fauda e S € suek sifafie, s
oIk 1 el i X A THY QA W A fema S
2 i foeiy @i gfery o stfves o grar 81 7 +ff <@
2 fr aft < goe 1 fier T WU den 59 S e
C, &I 9o ®1 R 71 68 [ A fopan St off gt
TR 1 9 3 K 2| T8 ST & fo el H faga oRT b
3R () gaw a9l Fecit & 7 Qe Tid B Flaher 2

9T 6.2

fod 6.2 7 <T g% H de0 ¥ I g€ T T FeA C, §
wfaeenfaq fovan 0 €1 Fecl C, H oTafad oW sTafted
HoT 8 S $1 S @ greeh o, et C,H
SR @ €, gRET T fas gian 81 @ gea ¢, W i
foree om0 o1 =R et 21 S C, 1 WA W & A e
fore @ faam e 8, afea w0 ar =5 fadm famda fem

b
4

Sw 29 [1797 - 1878]

SIE® B0 St gEifits ifdes-
e, fire favafaae™ o WheER
Tenn fereditee SRegeH o 9om
ek 9| iR o ydi o IRl 3T
JUFhd IS gash Wl LR T@HT
T THk M W AR &1 pefadr
AUHT SR foed gashi H Hewgul
guR fFu w w foem gewm
HieX qel Tk AQ q& SAE H
efashr ferdnl S=eid TR0l i
@ISt i U1 39 1d kT Il @I
5 9 = vy § yarfed &
T o H um WA el 2

(8481 — L6LT) Rk ¢kl

R Tk e
&, ORI G %1 Hehde faefia s B

B 81 7% 98T a9 qF @A @ 99 q% el C, M | Wl 21 5 Feedt C,h

* v ot e A QU IR H ST R S € @ g 9e fan s ® fR A =
el @ w9 € g 3% 9 AR @ SHEn T S R el qSiel %1 wd wel 2

2021-22

205



/

fox 6.2 ugH gt C, H1 7fd ok
HRO Feedl C, § YA o 3=
It 2

feor T@n S € @ C | A B € A Sl gt bt f 9 <
Tehal €| T8l Wt peforal @ geg @iy fd faga 4R 9Rka #dl 8
797%.3

S A FART | ek dem sheet o & qen 3 hefadl o o
ey Tfa el 81 Tk 1= 94 g1 e | gwiten foh g @e g
g AT sTavass sifemda T8l 81 o 6.3 ° 7 gefeai c, g C,
TR T ¥ S feer T T ¥ el C, i Th HREd G ¥ et w0
€ afeh I el C, 1 T E-Fofl K ¥ 8ot T 9 § Sl
STt B

¢ @1 Sl € o <re-ohsit K %1 o W R Tk aifores fei
Tl & 3R AR SEehT Tehdsh dehiel Y R S99 1 Tl €1 Afg ghoft

H—

o 6.3 937 6.3 o AU YAIcHeR SHeen

T AR TATRT @1 ST @ IRME § & {989 61 sl 5@ it i Sl Sl
g @ fR 9wk aifore fagiy @ s 2, A ge fae famda fion & < 21 7
ff <@ e ® fop Afg Sefadl § Sk otel % SRy T iR %1 B W 4 WY
@ fae AewE ®9 ¥ 95 S 2

6.3 Fah T Tt

A TS i fawmer AqEfe o HROT AgagEshid YO W 3Tk g T T FE hT
SJEEl S A HH a6l Teh WA O Gae i @i S 9979 g3l aefy,

9% Tedl foh 39 o8 fm aand qon SEe! WE § 9 e, 79 gahd e @

FT SFURON & gRfed = S TEvas ©1 gkt doed &1 ot i @ R

206 uRenfea feran smar @ o wehR faegdr wore i ereamg | ® it fepan m 2
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I &sThel A ol THA 1 THEHH gahi &5 B (Fs1 6.4) o @ o €
Tl TehIT TeTR ol ST TeRAT S ekl € —
&, =B+<A =BAcos 6 (6.1) B

SRl WO B AU A T I HIU | Uk AW AR ok 4 § &ABA i
SFROT 1 forer= Teet & 21ear 1 | fohan ST weht €1 Sl (6.1) i o
3l U SHEH & o o faeaia femen s e 2

I o1 6.5 H UMW STIER fhell wag o fafa= rll o Jaehia &5 o
aferor e et f=1-for=t &, af Tde o et TR drel oo ol B

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

o7 6.4 THEmH Juig &

STl ‘w1 1ef ® waw & Wt gad & oredl dA, % fAT A A B, & B v gw e A e

TId dA, T G & | w1 SI A da (Wh) 21 36 3%
a1t et (T m?) g7 ot =1 fohell STl 21 geieh i Tl Weh 2Afeen iy 2

6.4 TS T UUT T e

TR Yerll o STUR W e 39 fepd ) 9E9 o o fhdt et
o a1 ol T o WY YREfid erdl € a9 sheell § fagd e §o
IR 2Iar 21 3199 6.2 H =fed Wi Yeroll s 39 STEEROT 1 STEnT
Hioh SAEAT H THhd B

AN 6.1 H el C, i AR e 3HH T Fofsh i Ta qel F4T

Teh HHAAN

6.2 H Shecll C, 1 SN efal 3HH L TH 9N a6k Fsail C, i M,
Tl C, 1 AN AU 398 Q Th oW @ hecll C, i Td, peel
C, ¥ Tog JuaTd Tae 1 IRafid HI 81 gawd ey | ufted

fors 6.5 9 99a & W gaHA &

¥ Feeft ¢, | fogd aes 9@ 3@ 2@ @1 s e oy o 99 & B | dA ,i¥ &9 31999 &1 &9 TiEw

FNU Feel C, 7o gRm H foEg g yenfed s €1 wEM

6.3 T fohT 7T Y& 1 TH FleRe T T YRR B W q1@

i K1 3@ € d sheett C, § e &/ (o 39 %R o g &) 37eT T
¥ Yy U SAfshan WM q dgdl 81 TROTTREE, SHITE et C, # o gawa
AR T ¢ Feal C, H B ATt Gashid Fe o 36 UREA o %R e C,
H 9ftq e aesh ae ST BT 81 S S Bl ARt W@l W € @ Fea C,
T o feor wd T s Seeht ¢, gahia Tored H hiE ufiedd Tl g qen
et C, o o I B S 81 W Pl Hi Bied € @ Feot C, W fogd 6w qen
T TR IO T TCN Ak &5 37T THI H SAehad U | " I T
AT 1 $Heh TRUTHEIEY el C,* H Gk W Hedl € S 39 YHR e
C, ® I7: U fod om0 S =it €1 3T weft Yeroh ® woh Wi 9 9w ?
Rl aftaer § Gahiy T o IREdd <X oh R0l YR foRd amee ol 3ca= =il
21 502 ¥ WEfTE Jai @) e frem % w9 § o R S e 7 dgagaE

* Are wifse for fogm g9 o w0 W@ guRl faga 99 foga ga% & 87 (ON) =1 %
(OFF) & W 3= B el uris & &R i & s 2l
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ﬁw%wﬁwmﬁ%lsﬂﬁwaﬁﬁww@afwm
™ 2

IR forgfa areer a1 1 YRHAMT Jaid Fadd § aF & 9T
gl ard TRedT &1 T o aueR gl 2l

TfoTdE €9 9 9Ra foRa & e
_4%

dt
01 a5 ¢ &1 fen o 9o o€ o9 o ¥/ &1 {9 e i
21 3Th! faega == g9 1Tl er=s] W &

‘ IE-T1H A9 ECN Y arelt frdt Freett & o W 9 Gag

%mgﬁi o H THEEH TREA B €1 gafe el i fogd ek o

fore S o A gy ) 0 o

(6.3)

ugehdl e [1791-1867]

STqeeA o 9o, SfiA den g% dea B do,
fop oA e o A H i AR £=N-gq (6.4)
wEd € foed A, foga e 5 e § B H FEm N Sl wR IRe fgd ares §el H

qAT AR HT @il w1 93 ot
HUS i & Wl B SR It
YA 1 HETaH TARTHE o
AT SR

G S Hehel

THIHIT (6.1) TN (6.2), ¥ & T4 el € fF v o afterd
B, AT 0 B ¥ fordh Us A1 Afeeh U_1 1 98al R fhar ST wehall
21 =% 6.2 % FAM 6.1 941 6.2 § Foiod I B H ufRafdd
ok gl T 8| Foied W Uiedd e & § 36 gee o
AR H IREd ieh (S 38 Toehig &Y o1 Gi" 1) a1 Hecll i gawia & o
T YRR IO FAHR o B A Ak o9 § HI01 9 55t M, off fRA1 <1 Gkt B
7 sraeened ® ot HugaR geferl o uw fagd awe 9a uRka e 21

&
©
o
r—
i
o
~
=

IETEIT 6.1 TA 6.2 R fa=R #| (o) uREM § Ay faeiw g & o fag
39 1 HEI? (b) TR &1 ARAf H o9 URa om0 w1 Iuferfa fFa gar
w7

&

(a) @Afes fasiy o 3 o forg fr § 9w a1 eAfues S fop T gehd B
(i) Freeht C, h S TH TIe 1 B 1 ITAN HiW, (ii) Feeil hl Teh 3=d AR
FT Il WL, (i) TH0 peelt C, T SR HASH i Aok IS0 T o S

(b) RS 1 2€ B IYART fRT ST aTel B 909 ¥ a3 <711 ] Hefardl o &=
e TR © sod &fore STaft & forg TWeT S URA 6 % S B o Fid B
YA sifawt 5 g9 FalTar o 1 TAE A1 G I=IqE S0 @ g9
I AR e A F fafgear o % fae gfag 8

SETEAUT 6.2 Th TMHR o4 FSTE&T TH ST 10 cm oot © den fo@en gfady
0.5 Q ¥, T@-¥=m qa1 § Healer @I T §10.10 T % Th THEHH ki &5
! SIR-Yd TG ® a6 o FR-UR Td B T €1 GaAhd & Sl THEEHE T
¥0.70 s ¥ SR I O AN S T T HOG et B A o aee 5o qen
¥ <1 A F1G i)

208

2021-22




EENEREIRIEI

TN heell 1 Thol-WICY, Fehid & oh WY @ = 45 I Sl &1 THihI
(6.1) 9, URFYH w1 Tored B
&= BA cos 0
0.1 x107
==
SAfqH T, @, =0
T | URedd 0.70 s § g3l THEW (6.3) W, Weh fo[a aesw 9 =m

_|ag| _[(®-0)]  10°
=TAt T AL Jaxoz romv

3R R <R qRETOT €
_ & _10°V _
"R 05Q
M ¥ o geeft o1 gehia & oft o0 ¥ $5 woie S il @) fheg gt
waeh1d & feer € (S fom Wit 1 erey ety # gRafda =&t i) iR *ig faga
TS 9 IRA T&I Ll

Wb

2mA

33T&0T 6.3

10 cm 5531, 500 & G201 2 Q UfeIe i Toh AR HScll i SHeh qa oh dAded

geelt o e &5 o Afasl uew § W@l T Bl 3W U Hed oI o ufd:

0.25 s H 180° ¥ AN T Fect | IRA fomd amee® 9@ a1 fagd o &1 ke
FifSw fGe TC oA W gesft & gawig &9 & dfas Ted w1 AW

3.0 X 10° T ®1

A

Feel H YRS wee,

Py (i) — BA cos 0
=3.0 X 10° x (1 X107 X cos 0°
=3n 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 faga aes o 1 Semfad 91 2,

‘€=NE
At
=500 x (61 x 107)/0.25
=3.8 x10° V
I=¢/R=19x10°A
o ¥ fop A eq1 [ o URHAN & SAhford | &1 S9oh drcatiorer HA 9= € aen
3 et faem g w o fa w fef w3 2
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(a)

3

(b)

o7 6.6
o o fram 1 T

210

6.5 TSt &1 g qur Sl 9T

T 1834 H WA wdifassfas 23R hefta ofs (1804-1865) 7 W fram w1 fma
foren 518 &5 &7 fgw o AW ° S ST @) 98w ufa faga aes o w6
gl (Teem) o1 o ud Wik ®9 § 90 war ?1 39 A # gehed g
IRa fagd aes ac7 %1 §aal (polarity) ¥9 YR &idl & f# a8 39 fown 4 4/
UaTE Jg9 X 9 3G I HH a1 FRE (FABIT &F GRAd) HT AR B
TR0 (6.3) | 01 forg 30 99 i frefud el 21 Se% 6.2.1 % T 6.1
1 TRieroT ohteh &n oSt o o i THg Tehd 1 T 6.1 W e 3@ § T <
<ok 1 STI-Yd &% hSell 1 AR o A S @l ¢l 54 < Gagh 1 I Y
Feel I AR T B € 9 heell W Gk Gl 9gdl 21 30 YhR heel §
IRA o TE fen § S0 B @ e T e v o a9y 1 e Y Hen
T qft T ® W gah HI AR feord Yarr o Gdel sheell § oW A feen o
BN &M <Y, 30 91§ Geag gashta ol 1 Yadr Sa @ S 38! 3R gah
1 3IT YA T W 8l 3 TR, IS FHeel § Jachid oo FM| Faehd Foied
o 30 T 1 oy o o fou geet § URa o gfeomed faen o sdt € qen
THHT Sl ¢d [ eed < Yok o ST Yd 1 AN Bl 1 $Hokh hola®d Th
STTHYUT I HH HET S Gah hl A qAT SHY TG ITd oh F2 h1 foie &3
ST I H AR a9 T oF TIM W T Gaoul qRael TN fohan e ar =
MY 3@ /MG off, 9wy o ga i W tw IRa fagm 9w §a S g
Ra g ares ot w1 90 oS o 2| 1 STIRT Yok A BT ST Gehel 2l
o9 6.6 (a) 921 (b) W fo=ar =¥ 3 Ui amet =1 fogn =1 9uz@ & fau
W fafe gemd €1 v A R () e @ g el 1 feend 9@ e e
feemd frefua st €
39 farg W o ¥ TR foad § 89 o oF W &1 9 &l WiaR &
Tohd &1 A foh URa faga o &1 e fo31 6.6(a) ® iR T feen o fawda
21 39 < §, URA ¥R o HROT RN ya U STd gY ook o STl gl i
3R BT S8k hRUI € Ja& Feall i IR AR F&d g @Rl ¥ STh{ud
ZIM| e i A1 T TAhT-H1 €I9RRT S8 fsham bl URY T <M qen fomn foredt
Tell 9T o 9T AT TF TS ol 9ad €9 © Fedl S| afs TH 8 eh
T 3fad 99 ] Us ¥MRed Tiaek WA (perpetual motion machine) 1
frmfor feran <1 wehar 21 78 Sl o WXeO1 Fraw 1 SeaEH € I sEfer
T2 Bl Hehal
319 fox 6.6(a) H <R T Wl fefa W four =X 5w frufa o <€ 9o+
TR T © o N1 Tk iqentor ol sh1 ST il 21 TEfTT Heish ol TIid
T & T o HE T TR TR FR W HI T ol HEl T2 T8 ol IR
YN GRS S[el SO % ®9 H &fdd gl 2
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SETEIT 6.4

o 6.7 H faf= SR & THA o[d S geshia & | Joel Y ® ¢ e &4
R ket W €, @ MU §| Gk & U o 9 oh Afieead fhq Yaeh ¥
ST U & oS o 7 1 SuE id gU geish od § URd faem a6 fen wm
it

o 6.7

K3yl

(i) TR T4 abed H Fah 1 Heiad, T[T o ahTd &5 o 9N 1 3R TG LA
o SRU §Edl B URd 9N 99 bedab o SR Yalled et wifey fved
IE Ied U T 1 foliY HY Hohl

(i) STER T SR T HH & FHRO1, FHYSHR 0 abe H Fah1g Felad wedl ¢ f5r@eh
FHRU YR &R bach % SR Yafed 2t €, frad foh 7 wore afed= &1
oty =T wen|

(ili) IR & | FRY H1 AR TG FHE o HROT AEHT SHR 6 9 abed d
TR ol Tedl § fSreh hRoT URd 9N cdabe % S9N Fafed el @
9 & 97 T 1 foriy & oh
Hie HIY o 7 T o0 G0 e W Gah1d &5 oh AR I 3EY Sl @l ©
T e UG oW I T B

SETE 6.5

(a) T &% W, T Feer T T Tl e o 3T q SOl et ok e ek
&t B fEer @1 T €1 1 T 3T Yot k! b1 SUANT ik U § HRT A
B T T FT FHA T

(b) T &% U faener Henfia ot wiel < = feer foepa &= o stfvciae ifd
21 90 o9 H URA U Seq= B (i) ST oY WA i @il o guid: 37eX @
(i) ST U SAME Y Y R % R 22 fEH &7 9 % qa o el 2

(c) T TR U TS Tk JUhR o THTHH gahia & § ¢ (57 6.8) &
o 9 o whmE a7 v 4§ el @ € g9k 8 9 S feherd 99, g
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% et

o qu o URa faea 9 9ot o fEer e 1 oTuen i ©2 &, ol o ad

& AfTeaad Bl

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 ga@ &1 IR (Predict) il

k3

o 6.9

(a) 7Tl 9ok = fhaT ft gaa =, YRd & asdt 3= erft 59 U | ¥ gk

T iEfdd =l

(b) =&l TR wore uftafia wieh UG O o T @ Skt

(c) TR ¥ o foru URa e 9 901 o feor WA 1 o1dam # ghd ¢
FAHR A H & o YE § a6l eherd T 4 o &% o qRadd ohi &T
feor 7€ 2, o1 URd faed a"® 90 qEIER S<e

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

6.6 Tiider for=[d ageh o

forelt THEHM, T Wad (time independent) o d &3 | T TG99 e
T foeR HifSu) 551 6.10 § T SR =elsh PQRS <91 1 @ foed =eres

X X x xx x x [ X
S
xr X X X X X |Ppp X v
X Ix [Ix x x x x |[lx x
! V—
X x|l x x x x x |[Ix x
X X X X Q{ X N

X X X X X X X H X X

A

o 6.10 9S1 PQ & X fawH € TSed Saer
o9 1 &5hel B W1 21 39 T % SR 9T SFTEAR
P R R 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 9H
AfSTE T =01 o SHROT fohdl YRR T ol 1 &7F el
& W@ 21 PQRS & &< iy o+ 2 o i
B%e PQ ®1 A o wRul uREfdd B el
30 THEAE FahE &5 B A 59 YhR Wl Sl € o
THHT T Goh1d & o SAfcided Bl ARG e
RQ = xT&TRS = [, @ T4 PQRS ¥ /1 Jaehia weed
@, B

&, = Blx

e x T F WA q_A @ T, T B, H
TREe i T oh SR Th URA fagd aeed ad 3
B fSrEeRt 7 g
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=—dq>B _ _i(le)
dt dt
= —Bli—x = Blv (6.5)

t
el 85 dx/dt = —v T & < for et PQ w1 =t €1 URa fogd aess <t Bl
1 T fagd e o Fed B 39 THR gH Gahid &5 Sl uRafid & &t aeE
TRt =Teten ol TIfqHM ten, forelt aRaer gR1 foR gaehia v o afRes &eeh 9Ra
for aEe So1 S T Hehd B

HHRIT (6.5) H T Y ik foegd aesh 9t o Ssieh i = PQ o was
AN T HT ATl AR ot bl TR W T e 7| et PQ H whig
I5feseh (arbitrary) 3TERT g R fa=R &1 5a 9 =1 v @ 7fq Hdl € @ e ot
R &5 BH =l v ¥ T HT TH A9 W GRS ol sl TRAT quB € ael
! fEem Q o ST BT Uk STrawT ufHT qen feen ), ¥ PQ | 3°aht frarfa
o fRUs, TAF 9a &1 TI9d 3|

AN HPHQdF o 9 H o 7 &1 &, W = quBl

<fer 9 3o AW R fran T wE & foRE 9w 9 7, o

8=K:Blv
q

IE HHRW B PQ o TGl oF o= W01 g 39 g fagd aes o &1 A1
A & q TR (6.5) o o §1 BH 39 91 sl WX oY heEl =red ¢ o A
& T qota: Aened T 2| g FE R THEEE U8 99 o WY 7 aeer o
@ﬁg%ﬁwﬁmw%hﬁm@%ﬁmwwwwﬁﬁmﬁm
ERGIIC]

T @R, Ig T Tl g € fon W s feer g1 eIk gawt & ufafd @
@I el ol 399 emf 9 URA B € - S Tk UE 92 € S HS % 3 YA g
I B 21 TEeR et o Ty gHeh eMmavil W e Sl S,

F=qE+vxB)=gE (6.6)

Fifeh v=07¢, 37d: 39 R oM drell S 9t 5c1 heret faegd &5 E o HROT 8|
zafere Ufd faga aes aa o1 IRd o & ARa &t e W & fau sy '
A o =feT foF T % T aRdedRie gahd a8 T fagde & ff sa=
FX T AT, T & ew T oft Few =W % fer faga st g s fore
&9 99 o WY S<od gukid &5 gR S foga & § fa= o e €
™ 4 H g 1A TR fop wifame stew (foma o) feeR gas | Sa/ea
T NI # Tehd €1 39k fawlid U fadH 5T g (A ik e w9 o
e ol T IREdeie geentd &) TR STem W ek oo STRIfta oY Tehel €1 7€l Hhare
FI TS 1 gAd Hedl 21 fagd 16 g e Fefid e €l

IETETUT 6.6 TH Hick Tall g i Th B i 50 TFRVHBE I G o TAR
T B B H1 U T JHR eifeae ger et e 1 We €, % ohs Woaqen
T o0 9erd #1 ify W Fet 9 36 YFR 1 ¢ % 8 &1 1 9o & kw9
S 9Tt qe o % dl B Sifcieed o1l & aia: € (Fe 6.11)1 @181 o erfEw
T fEeR qe UHEHH FuhtE &5 1 T G SUfterd 1 ohes a9 «ifcdsh e o sl
forR[a ares 9 1 T2
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321601 6.6

o 6.11

k34

Ter fafe :

S B U HEA § A B W T T AR a9 HROT A FR T AR i
Fd € 91 Ford % SR fIaia & S &) 39 YR, el o GRumHd g o
FRU B o TG o A9 T fogd a9 S e 81 fed 9w §u ok i
fafema WM o fore sl 1 SIR i waTE e Jiar qen Uk Tem <9 uEe St
21 TN (6.5) 1 STHN HTA T, ST B GaIh 19 & o weead TaHH & al SHeh!
e droh SR-UR 39— foe[d aes aa 1 9REm g gem

de = Bvdr 3d:,

BwR?

R R
£=st = 2[Bvdr =£Bwrdr=

Fe HFAT T B0 v = o r 3T FFo 21 Y T B

€ =%x1.0x2nx50x(12)

=157V

fadta fafy—

e aTeeh oict T TUAT T o fAT 0 T 5% 9 OPQ 1 hedl HT & fored
fo1g O e P 1 Wi R @ gl a1 & qe1 0Q At g2 9 =1 Wiekiel & 3TR-UR
fawar< R fompd smesh el o SRIaX B el A B x (T[4 oh &=hel IRed i &X)
o SR B AT ¢ qHA TR B 991 P 9N i 551 o o9 w1 0 92, 9 TS
OPQ &1 &F%dl Tl &RM

R2x 2 - LReg
2n 2

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

£=Bx4la 27 dt . 2
[Fle HifsT : %=w=2nw

Ig otk Yo Taf R Wi ST o e € € 3R T e 1 §EH HM UM &
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3SR 6.7

T gfean TSEH 0.5 m s 10 e & (spokes) &, &I 120 = Ufd e =1
Y A S R uled B Ui q SH T W gl o e & o afas s
H, % ifeiond 21 3§ H R 4K Hy= 0.4 G  Wfed &1 4 (axle) 721 fm
o 7 wqIfud URA faegd aee 9 1 911 M B2 Al R 1 G = 10T

&
IR faga ae® el = (1/2) 0B R
= (1/2) x 4n x 0.4 x 10™* x (0.5)°
=6.28% 10°V
Fifeh TIeh o STRUR Toed aeeh ool THicR © SHTCTY, Seh! WAl &1 hiS G91E el
el

6.7 I gfie : Ueh URUTUTES 3TeTaA

3TT=% 6.5 ST SHH T[UTeHe e g1 918 e foh wist ot fom Shett wieeron fagra
o ITTEY 1 GHITA 21 379 W S 9&T Rl 31fush 39 S0 gRI @
M s f foa 6.10 H 91T SAIAIRR =@ & 9a ST (movable arm)
PQ 1 icRie r 81 g9 98 | foren @ T e soneti QR, RS a1 SP &1 Wiadiel r
T GO H 0T T TH YR SEAHR T[9 T 5 Wialie B G PQ &1 A W
ot 78 & w<erT oY | uw IE,
&

)
.

_ Blv 6.7)
r

FahE & h1 IURUfd o HRO, 1 PQ W TH a1 & HTT I8 9
I(1x B) © o o ! faen o faudia sfedet fHfée gmi 5@ e &1 qimm @
B?l*v

L°9 Inr31be

F=I1lB=

aﬁmﬁﬁwé.ﬂwwmélﬁzﬁmﬁﬁﬁww%m(w
o ToTT ITEE) STeel o 3T9aTg o (drift velocity) T2 3eh IRUTHETEY Ferelt
TH ol NS Sl o HNU I Bl 2l
ifF T PQ & T el =1ei v ¥ Hehel Sl 2,
39 fan o yge wifem
P=Fv
_ B1%?

(6.8)

-

79 %A I H Al Tl Ak 21 39 ACH STl 1 1 gaN? S B o ag
Ttk STl S[ol S0 o B9 H &fId & T 9 TR 0HE €

A

r r

S gLl (6.8) o HAGH Bl 215
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a6 6.8

8 R N PQ F T W w8 A e e s 6wt o
(IR foza aes ae1) don sidd: ST e § a&a T2

Rger ¥ STE YA Al Gah Toasd o iedd o ot T I dew 21 e
& frm 9, g e @ fF 9Ra faga aes 9o & afemon @

el =
g,
le| =1Ir = %r
ggferg,

AQ =

A,
At

Ad,
r

3ETEV0T 6.8 57 6.12 (a) Fi WU SAFARR ATeTH HT T PQ i x= 0 Y It
P <A STl 8| THGHH Fahid &5 qel o waed € a2l x= 0 ¥ x= b deh fagia
% A x> bk ToIT I B Shored [T PQ W & wafe Wiekie r1 S fewtfd st oo
FIT ST o1 PQ i x= 0 ¥ x =2b T, e i AR Tiel S & qen g feor
TA Y x= 0% 999 o S 2| G, YA T e &, g i wied
AT sTTaTeeh a1 qe o SO o B9 W aifd Wi o forg s g i) g1
TRl W U o W B el GRed 1 A i et

K L M
[ ] [ ) [ ] ([ ] [ ] [ ] e _ o [ ] -
(] [ ] [ ] { ] [ ] [ ] [ ] [ ] [ ] :i
S
[ ] { ] L ] ® ® L] [J [ ]
T P
[ ] (] [ ] [ ] [ ] [ ] [ ] [ ]
- [ ] [ ] ll [ ] [ ] [ ] ,Dl
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
l Q
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
R
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] o [ ] [ ] [ ] [ ] ._l [ ]
x=0 x=b x=2b
o 6.12 (a)

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

__de
T oar
= —Blv 0<x<b
=0 b<x<2b
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e —_—
K L M L K
Blb / :

2b b 0
9 - t '
e 6.12 (b)
ST PQ i EeR 7T <A B9 STawash 9 [ IB BRI SHen! ¥l o 1R BR1T| SHeht TRAMT
2712
F=Blv 0<x<b
r
= b<x<2b
I S & ®
P, =Dr
2122
=Blv 0<x<b
-
=0 b<x<2b

Tl YR &1 AT ST PQ oh 18T &1 TR x=2b ¥ x= 0 T & Tfd o fa¢ o
B 21 fot 6.12 (b) § Wi fafar= vfersl o s 1 3w FE of Tut ufswar
1 TR Thl B

8°9 In:2ibe
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6.8 av NIy

aeft qoh eHF =Teihl § S IR ol S gaienfya gt o, 9fa g faega e
o foma o stema faman 21 ifera ST =Tetehl o Te Zhel ol UREdeie gaaha

T o G9E | TEd €l S o SR umid S et 81 aenfy, Sen
WTe o1 U I | SRt Wi ol 9 frerar 1 59 W i Aifehien
ikl (1819-1868) 7 @iel 421 3 eIeH &l Jev &Rd shed €|

o9 6.13 ¥ ST ITRT W =R 3| 36H T T Ig 1 &l ThH
B T e e
<@ T R afgehT Y M STemfEd € den 5 & A H 9% e
&= o form srereen o o1 W 21 39 URERAT i oA &1 faga geshia
TRUT & SR T 3 Gehd &1 S Tfgehl Gaahial yall o & o (W 3R
e T A 7 A UfghT U Gag Gehig ol qRafdd gl el 2
TR W i fgent § For o URE whear @1 Se afeeht e i
U YAl o &F & o9 W YAY Hl @ A 96 I8 SH &9 ¥ e
fererdt ® d Ser wret w1 fen fauda eidt 2

Ifg diel 1 Ufgent & f96.14 | IWT AR AR @IE 51
S € df e grRIST o Y o foly SUeis &5thel A 8 Sl 81 39

fors 6.13 am ufgsht 5@ gasig &=
T ey FE M-S § a 399 Fer
YRIE Ieq= Bt 2l

YRR et dfgeht o o steran @ie faga gashia staued &l &9 &
< € den ufgert stfueh TodagEs o S #1 A wifse fR 9fa
st 1 g Sl (S R fae e 8) el gr uieg
gt R fAsi ® (1o 4 H THiehoT m = JA T TROT ) |

g A IEREEA hl o shie |, foga Al qon gad U o= gfoma |
5 forell enfeaes e W el 1 ofie el €, Yok «et & wH & o
TErEE g HoR URIT Tare-ig § =it 3 i 1 T Hdt & qon fagd it

fort 6.14 T dfga1 & @li=
I 9 T Yo ol &1 gare (i)
A B S 2

218

F S % Y H & w2 Ui ®ie s o fau w@ia o
(Laminated) 3T ST ek HaX & 1 F8 fohal ST Hehdl 81 T4 &l
T g, S et (lacquer) ¥, YUEhd H%d 21 WU % dd
<[eh1d &5 o GHI SEfEd Sl Tavae ¢ 5ed & o Jor amet &
Tl %1 SRUR 1S Teh| € Yo ok SIS 1 Felerdl i =21 <l &1 ifeh
foregd St o1 o1 W & forggd ORT 1 Yeera & o W R ® sa@ferg
- JE wen W H el S

Fot YT o ST F ITAN HT A €, T —

() Iermiea 7 gasig d# 97— o faga =ifad ermfsal °§ 1efE o W

Yot T gae feord 2id €1 19 faga gkl w1 dfewfaa fman s @
@ e o 9fa Hax urd Yermet i i 1 Ty st €1 it T8l
T AT GASH el ¥ TqleIy b oh ROl Rl R & 3ok Tl
I

fergga Jaeht STaHTT— FS TREIGA 6t hie Feer gl € den sTgae
efeareh g=rel 1 &SIl €1 ST heell Qe Sl ® dl i W S
B orelt Fok oY gHeh! T w1 fekiy et € qen et i st |
ferrmrereen o & et €
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(iii) IO Fgi— IO WS I=4 A9 I H{H o {1 SYAN 1 S Hehell € qT Lo
gt w1 Tsren Y 497 g 49 % o M 37 Wehdl ¢ Tk heell | Sed
g 1 Feed! ¥ (alternating current) YeTf&d &1 St €1 98 sheet 4
eTgetl shi =R et € foren! fasrern gran 21 engetl § S g Al JoR Hwd
Ie9 A9 Icq HLdl § S S urgetl i fUse & fa vt g 2l

(iv) forga wifery Hiex— forga wifem HieX (ST9E9 YR) | &g 1 IwehaR fewh 9y
S o RO € Yol H 21 Feel H e (sinusoidally) IReT st
Y I gehid &5 o fewk o uRa faga umd s Bt €
3T 319 X o farelt & Hiet o o it IHeher feeh 1 3@ and 2

re— :

tgfafEm qen W (PVC) o o9 TuM a1 Al o 3 Ul @iEel deHTehR q8d Afifeiy) 3% Fid i
el ¥ fEld e W SHeaiutd: aigtl Uk Bl SeehR g Ty STeeh oA qEhl o Al o 9
ATST-91 ¥ Bl T4 Jh 959 | 36 YR T & fRd 99 ga& =l 1 S &1 7 gul A Sie 6
T 9N H UEY H AR T H I8 foha1 RGO 71 W <@ foR diedidt (PVC) o o4 urREY H fird wHa
<o WY ¥ TR A § S & gHa o @ o o o sE S qe fo Wiy o fivd gwE o e
7g +ff <@ o Uil o gy o fiRd wo Sk STietehd ikl T9F oidl 81 Ta1 0 82 78 $7 e ursh
o HROT € S o6 UgfafEm o qEu A Sci ey, S gae g Tored |, uRad 1 stufd g ki il o6 oy
FHT Bl FoR NIt oF HRU Sq TS S gk k1 T 1 TR FHAT B1 39 FRR HY GRS w g
YIH19 3aH Fed g1 A Hife o et (PVC) red § Fox urid Seat el gt swifen sqent wsref faega

et © Saifer vgfafam = 2

6.9 W&

Th hecll oh Fehe W@ SHU Feell | Tora IRady 9 3iefan 3 Figel H Fofed
RedT 9, 39 Fee | foara o 9@ e Tehdt 21 S feafaat ovmel 91 Suet
A erer-stert dftta &1 T 21 qenfd, 3 S feofaal ®, Seclt ¥ woe o ok
T B S D, o 1

g Afafea afs I9a o |19 hecll i bl T8 9kardl, d@

do, dI

“at Yar

H-gHY fdw@ N 3 (turns) el Figelt o 9 6 9 T9M Jaehid ol
g T g T Feol H T &, URAfid a1 ¢ @ Yok % Ra fogd e
I | AREH FXAT ¢ TAAT Tk U] Ferad- a7 (flux linkage) T U BT § i
foh To-TE frwe gt % o N, % SR ¢ 7o 39 feofq

N, o< I

TH G § WHMUIGs TEeRis w1 SYehed ed B BH <@l TR Wiehed @1 WM
el ® SAfhfd qen 3@k 919 % A (intrinsic) TOTEMT W R S 1 98 ue
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oIl T YHfd o TAA T S UK W HufiE % fau wie % &ewd den
T -GRTU (SHIHfT) qe Sk st Sufted Hied o el K (Ui & A4
oo ) R Freft et 2

Tehedl Teh 31fE T 21 g@ent faed [ML2T2A2| ® S o worer et T
A U 1 Towied o U g oo i Sl &1 Uk 1 SI "G B € qel
T4 H gR1 =4 fohanl St @1 91e 98 Side 8770 oh T | W T @ =i e
S S e i 0 S e A e A

6.9.1 3= Wehed

a1 6.15 9 3@l T S et gHieft (co-axial) URATTAFIST (solenoids) foent
T H @A 17, W foER Ffw) 5w o7d: affest S, w1 B ) qen SEet s
Tfarg | I I WA i n, G e I 2| Sl qiAerRT S, 3 e gma afvrt
S 1, T n, T A ST N, T2 N, FHA9: Fefeai S, aean s, § w4 #1 g
e 2|

v S, H HR L, Fafed i € @ A8 S, W Toh Faw 19 Horord Tfud el €1 B
™ o ¥ ffiw Fx &) ufefad S, o ¥ wemm-suar €

N, @, = M,,1, (6.9)
M, ,, %1 GRS, 1 GRS, o |l s ehed hed | 39 371
W T ot Fel S 2l

T TS TR aRAferRi o T M, , i TR S 81 oo S, § wenfad for
R [, R S IR &7 T pon,l, | e S, o W RO Feie-sed @

N,& = (nl) (71712) (4on,1,)

= uyn,n,m 11, (6.10)
el n, | 9RAIfersRT S, H et WY ki W@ €1 TH YRR, HIHI (6.9) T HHIHTT
(6.10) ®

M, = uonlnznrfl (6.11)

&M fS foF g9 78T W -l i o 7 fen 7 qen
GARA & pyn,I, H GRANCTR S, il GO a0 A H FqoA
THGHAM A 1 8 A Tad gy foh aftArferent ofeft 2, forment oref
g1 >>r, I8 TH 3791 WThed (approximation)

o9 70 fawda feafd W faer w €1 ofefas S, 9
forge o0 1, vefed <kt St & den WfferRT S, - €,

N,®,=M,, I (6.12)

21 71
M,, ! URATeTeRT S, 1 RHATCTRT S, o &l 377 Weheed
Fed ¢
S, H ¥/ I, o SN0 Foled Gl @ S, oh AT HifHd /A ST
TRl ¢ iR TRAIferRTd agd et g1 37, WA S, % we
ARl §

o7 6.15 THF @aE [ &1 < greh

v N,@, = (nyl) (m12) (4orul,)
el ufteTershTy .
220 | & Wyl S, ¥ U * Fa HE&A 81 i (6.12) ¥,
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M,, = ,u0n1n2mzll (6.13)
THIRLT (6. 11) T THIHIT (6.12) 1 START ik &9 I ol &
M,,= M,,= M (HF) (6.14)

T I8 QA S ofeE i el afferRTet o fore qwitd 21 denfy, 7w deu
9k ®9 H FA 21 A Hifw o Al v :afemfesr s aiefes o sgd se
=it (qen arer uRTfereht  Sieh Wb ST 1@l Bidl) 79 ot g9 were iR N, @,
1 UM T UM, Tk 37 ARATART ael IRATETshT o6 R0l el @7 § ThEAH
Gkt & ¥ fmfserd 21 o9 feafa &, M, 1 1o SR i denf, s aftfereRt
Y TG FAFT 1 TUET hEAT 3T hicd BN Tk 3 ARANRT o HRUT GaAhd
& IRl URATCIshT 1 TaTg qel |e-21-91e 3TYRY 1 o IR-UR fafad g
TEifere s fefa & M, 1 T off stid whfed e U feufadi | M,=M,, S
UMl AT ATHRT Bl

ST IS FT AR T T8 A Y i 2 o gRAferentenl o sigy qream
Mg 21 T T R AR Wi JohEican w1 WA g B @ S W
T T B

M=p p,nnmurl

T W1 Heequl ® foh et uRifaeniedt enfg o qm &1 o= Tk
Ik QUFRRIU U WIY-E-T1e Sk |rdel fKepfa=ad (orientation) W fAei 1

3EATEXVT 6.9 T sl PR Freferal, Th A 52 r, &1 qen ol aifere fean
r, 1, T & r, << r,, At W@ € qe I o ohx WOt ¥ 39 e % fy
I Wehed 1A hiferul

T T TR 971 IR et H 9 [, ¥R JeifEd el 71 Fech o h | gkl
&5 € B, = L, / 2r, | i T TE Hech HT B ST 7T 7, 36k ST
I §THT R B, H A fEeRk HAN W1 Thal €1 o7,
@, = nr’B,

_ﬂonr121

- 27 2

=M1212
TH YR,

_ﬂon'}z

2 9

THIRIOT (6.14) 9

oy e
M12_M21_ 2r2

ST foR g9 M, 1 01 @, % GfThe B ¥ 98 I gU KT ? R gk
& B, 1 A &%c 1 r2 W THHAH 2| A9, B9 36 A FI WHR B Thd €

Fifeh r <<, |
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e, ST 6.2 o AN 6.3 i TR0 K| 36 TAM 4, 5« i Feelt C, H &M
ufafid gt 7, sheclt €, W fagd Ik 9t 9T e 71 7 AT Feelt ¢, (W
N, U a1elt) H v @, ®, Wk e C, H uW I, €

T GHIHI (6.9) W TH W ghm

N,®, = MI,

I o Y gReEeeia gr|sT o fag

d(v,2) _d(M,)

dt dt
Fifer et C, § Tk e 9w 9 w1 77 7

6 - d(N,9)
dt
T U g,
7 T € o et greeht o ufted! um aioeer greeht o fagd aes @ if@
FI Ghdl T Weh faga I o9 F1 kA oW ufedT #1  den A et
o I ke R TR R

6.9.2 W-Uahe

e IU-uf=a] # & T URATcish] | 98+ aTell U1 oh SRl 38 afArfasht
IO T aTel oo oF aR | faar fwen ot wae fagea geett o off 39t geeht
H o gRafad & W el § gH ame Foled IRecd o SR, faga ard 9
R T H9d 1 39 UREST Bl @300 Fed 21 39 feufa o, N At get
Y TeTeRd-sedl, Sheelt § wed oiell ¥R oh HHEdIah © 9 38 o Y Tehd B,

N, o< I

N&, = LI (6.15)
Tei Tarfaes feis Ll gec & - #ed &l 30 e w1 @-Wo
7o ot Fed B1 99 9N uRafid gt €, el ¥ Heg o off uRafdd e 7
YIS (6.15) F1 ITAR & | IR fozgd ames o =
___d(Na)

- dt

8=—L% (6.16)

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

e sl o Tt afte o foTq To-Utencel shi UM 31 H9e 1 3ET TH
el ufiIfetehT oF T-UXehed i UMD Y, fSIeh STIYRY S1e 1 &A% A 9 TaTg
1T, 9o T Uehich ofelE | S 1 GEA n 2| ARt  yeifed g areft ¥R [k
FRO aEE &4 B =y, nl € (€A F1 Hifd wR JAE B F0G AT GO |
RAerRT @ GG el Folad @

N¢B:(nl)(ﬂon1)(A)

= unAll
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T8 Wl F Pl G TN 3, WU T,

_N@,
I

L

= u,n>Al (6.17)
Ifs &9 ARATCRT 1 Sia:8/ iy 3T gakeioa ot e § o+ <
(ST ok forq = <iter, fordent amiferss Saensiieral o1 71 $=d ), 4,

L=pu p,n>Al (6.18)

Fecll 1 TRehcd ! SATHA GTEAT a1 HIeAw 1 geaehsiiorar o feft 2|

wfta o aes o &1 et faga aee 7o (back emf) St w&d € ifw
7 qitay | fret oft er-ufedq 1 fatia s 21 s sfe 9 @-Rae e
&1 1 el 8198 AwT H ToAmE 1 fagasgeshia &y €1 31d:, ¥R w@ifud &
o fau, foxieh foepa aresd ot (€) o favg wM@ w0 gga ®1 98 T @ &
<eehig feafast e & &9 o Gfaa 8 S @1 fordt aftay o fardt eor e 1ok forg
M HE B L,

dw

!

s T0 ufoeres &= i 0 O o qen shael WU g9 W & faer #X,
qa GHHIT (6.16) T STAM FH W,

dw _ dI

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

W:de:ledI
(0]

31, ¥ ] TNfud & § STavdsh el gi,

W= %LIZ (6.19)

I F9h TH m SAUM ok fRE ®0 H A e (AFAF) F HASH
mo?/2 1 I G © 9 <9 @ o L, moh ey @ (etefd L for[e Sge ©
den ferelt wftqer o e =@ waifsa ©, o/ o sgq adn sed o1 foie o ®))|

Tl gty Feferdl § We-we yarted g arelt Gre s g fefa R faar
F| TH Fecll o W Fag T, Wad &9 9 foemm S wera™i o I o aer
BT FHie0T (6.9) f71 &9 § ®uaia gt s

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

dI dI.
& = _Mnd_tl_ 12d_t2
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M,, -9k © 9 39 L, 50 feran s 21 e,

o dh,

tde P dt

ISR 6.10  (a) TRATAHT H |iad Gk He1l I ST RACIRT o G
& B, &% A T TaTE [F Y1 § FIA SIS (b) TE Fashid el qen Genfest o
Hfa feereed oo ford &9 § qoria 2

&

(a) THEHI (6.19) W, JaHta Sell €

g =-L

1
U,=—LI
B9

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

2
- %(yonzAl)[ij [T (6.17) 9]

E
=
g
S
©
)
c
&
]
z
E
=
3 - pa

'E& 2o

Eé (b) Ui THiF AR GIHE S B,

B .2 u3=% (Tl v et @ e o faeme )

e _Us

‘EE Al
S B’

E S oy (6.20)
= #o . . .
3 T Ul € THi Wi G o ehish SIae | Gied feeragd o o dad
£ T X gk § [ 1A 2 FHiee 2.77 SfEu])

up = %goEZ (2.77)

S eneti ® St & 1 e o G ¢ THiH (6.20) 99 (2.77) faei

feerferll HaeT: T URATRTRT 9 Toh THIR @i GuTie o fog sgea— fepg g 2

wifere & =raes & o fave o fepelt off 08 T o fore oea @ e 1E gamia &
tora/3iR Tt &t foremm 21

|

3318101 6.10

6.10 YIEadt gRT ST

faga Saeta o1 uREe 1 Wi ®9 ¥ %E YR © SUF fmA T R T
SR G2 Heequl SUFM FeAdl $RT (ac) S €1 100 MW dred 1 anyfish
Al 9N S U Tedd faskfad A 1 39 o =Rk |, °H 39 WA o U
fagial =1 o w1 39 WA oF foaehtd o1 S e ook fehlen & hi
S B 1 S o s 6.3 ® Gehd feman e o, Rl ou o feRa aeeh st a1 am
224 a0 o o, ww fafu 7w 2 % o o sifafa=me o steren saeh ot e
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¥ uftadq fren Sul 5@ Fecht T gas &3 B
Yo FA T A g9 H (8 F Sifcieed) gt
%A A Cos Oé,ﬁO,AHQJTB#EfF‘IWW%I
Tt UREds & &1 I8 fafy, T Wa g 8w
Sttt o1 BT fagia €1 St =i St o fogd St
o qiEfid e 2

et ¥R S o Jo feEd o 6,16 | 39y
W%IW@WW%@IW@W&&&
shaft) R RIfd et 21 greelt &1 ol e1e1 o
& 1 faen & ofoed 21 e (o =R #ed ?)
F fordl THEHE gaid & ¥ Rl ar e g|
Fifyew fafe 9 =oia wu@n s 81 Feot & T b,
T a1 T uRafdd e 7, e fom el o
T o aee o URkd Bl ?1 el o ol gt
il (slip rings) 921 Tg’?ﬁ (brushes) &1 T B
T ol YUY W Siel S B

9 Frecll hl THTHM hI0T =1 @9 FHOH Hl

S ® 1 ekl &5 WY B 9o % 9w A o 6.16 Wl o S|

e 101 @ 1 T Tl T (R 0 = ot ? (IE T
LT S ¢=0, 6= 0°) B YRUMREEY, FHecll & 9 &5hat, f5rad gasig
&5 @ el TR ©, T o | a2 21 HEien (6. 1) & STER foRd Tme
t T T T

@, = BA cos 6 = BA cos ot

% & Fram 9, NHU Al ot geclt & fau ufta faga o o g

£=—Nd¢B =—NBAi(cosa)t]
dt dt
31d:, T aTesh =t o1 dcelforen i @
£=NBA @ sin at (6.21)

el NBAw fIe[d aTesh o1t 1 eifrhad A 8, S sin ot =+1 T W gl 21 3%
&9 NBAo #i ¢, 9 T9id,

=g, sin wt (6.22)

Fiifeh S el (sine function) T AM +1 W —1 o dre a=erdl €, foR amesw
a1 o1 T A eea g o WY gRetdd e 21 o 6.17 9 A s R 5
6=90° a1 9 =270° gl € I fagd ae® o1 U TH AH W el € Fifh 3
fagell W v | qiads sifeeman 2

Fifer U F RN STt ®9 ¥ GREfid it & SHfaT 9N &1 FerEad R (ac)
HEd 21 FITh =27y, T (6.22) i g0 71 YR @ fora wehd B

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

=M Eu foh TR (6.22) a9 (6.23) fag[ a©s 9 o1 drefies 71
T & T &, +e, T —¢, o s T 9 § IRAMTT 2ra1 T1 &7 12/ 7 H He
foh Yool aifeedl 99l € 1 el 3Ed 71 o o w8
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0

N B S

o 6.17 T ot & YU i qR % U A U Yoddl o aeeh o S gl gl

30T 6.11

AT S |, STH=R 1 YA o fau sTevas s e s o fid
T UM SR WS 1 S §, S0 o ferw, el gl 3% Ser-fagd e (hydro-
electric generator) %gd &1 forshoud:, SRIFel =1 31 Gial 1 START Hich, T Hl
T ek AT ST A €| T e W AT o SR i YHH o Ty WA #
&1 3% @9g A (thermal generator) F8d €1 HFd & WM W AR A
S o1 AN fohal STa @ o W AR Sfert 9T eil €1 STk Sl 500 MW
3= forpd wIfe S0 X Tehd! 2, 2190fq 79 100 W o 50 <R seel T 1 STy
S Hehd B | Afeehien S § gheferl w1 STeR Tl Sl @ 92 foed gl 1 gar
STl 1 AR | S H i egi 50 Hz ©1 e <9 §, S emient (USA) ® '
a9t 60 Hz 1

ISTETT 6.11 e Th EoR TEfehel o Ueel w1 AT €1 Yset 1 Haiel 100
T 0.10 m? &l dTell Tk Feot ¥ T Fee gfa Tohe e IRehav (FFHT)
X IR € A TE Teh 0.01 T el Siet THaHH Feshid &5 |, S Sheell & oA
81 o oged €, Wit 81 Hecll S B arell tfeehan sieedl @ eni?
& T v=0.5Hz; N=100, A= 0.1 m>d& B=0.01 T| T (6.21) THH W
g =NBA 2 TV)

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

=0.314V
Aty dieedl 0.314 V 2l
TH S 3T W ¢ for fogm v S o foru Sepfeuss wureriet <1 war o)
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EENEERIRRY

uferal 1 oEA (Migration) U2 Sfia faam & & & iR oreqd § fomm o geft &5 § wh @ a g
21 ST & AU, Yk Wl W WiEeafEn § vefl qRdt SUHeTgd % Sia-well § fo i Terdt fHT 324 8
TS WK B Fo faasl 4 98 ged KA @ o 39 qoe Yo o Wi faea geen W e wehdl 21 gest @
a1 &5 geelt o Tk Sferd o wed Sufkerd AT Sl @1 81 Word hid el uferd o T fen 9 e
¥ T FehT &5 IFd AINHN B Fehdl B STl A% €d T € il § el YR o die ges usie o
T S B gfe T g8 ?1 o faga geshia W0 & yage i fKen o § giaagd g @ sk 21 T
TH (optimal) e W fomR &hX; W el o Al § gest o Gaehed 1 diod B ®, Uefl i fa v & qen
weft o YRR ¥ 3 faferse fargedt o6t gt 1 @ den 3 i Wik o= 9 © TH-TW o ofeed 21 79 e faga
JE® 9 oh FHIHW (6.5) @

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

£=4%x105%x2%x102x10V=8x10°V
=8 uv
T STcdia A Tavaial el © o edr URepedl &1 Sudl TeErs 81 D WhR 1 uufedl sewd g

31y favaial sl Ggfed wX Gehdl 21 aefy, 57 aeferdl o $o fasiv Sifvmret (cells) #1 Te=M &1 7T €, S
AT faveiaR 1 TYE HT Tehdl | ferl H 39 YRR HT FIHISA FT TS T BT ST TH! | 37 g

Y e o ot T el € 2 ‘
AR

1. @F%AAF fRdl ag wI THEAE gahig B H WH W ITH ¥ TeRA ar
R A 1 T FRR IRAMG H HRd 2
&, = B-A = BA cos 0
Tl 9, BUSG A o a9 & 0T &)

2. TR % fogd gaehta W & 9| o SHER N ® g ghee ¥ URa faga
IEF I IHY TS al Gah!d Fe § qRedd 1 S o qed el §
78 ¢, Th TR T Tag gahd Forerd g1 AfE aitee us a% ufied 8 At e
Teh YN [ = ¢/R MU e Sl 2, <&l R 9Rae 1 gfedier 21

3. ©< @ 79m o ER, URa faga ae® oo #1 Yadl 36 YRR Bl ¢ o T
39 faen ¥ om0 yenfed &Y, S 3 gRadd w1 foiiy R Seh SR SHent
I g2 ?1 HUe g fremifsd e o ol fog g 9 w1 w2

4. I UH | FOE HI wifcash B HI THTHN GAhT &5 Bk daad W@ qel 39
& o TeIad 0 9 ¥ FE df 39k TRl o site URa faea o 9w (59 wifos
forga oTesh o wed €) % A ©
£= Blv

5. TREdl gaentd & o fehe feerd o1g (FIE =Tereh) i aegetl # €0 g <
B S Bl 3 oul § o1 o B9 W foEd Sl etdd et 21 TE URT Hew
¥R &

6. TR, WA S A U H1 ST T THHT HH N/ [F 2 297
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% et

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

-

228

10.

e e e e
e 9 I H Fehel €| TH HaY I

dI,
- 12?
SR S X &1 AT T M, Fecht | F Feeit 2 & e T Wahed 2
M, S ot SE JhR qRMT o ST Tehar 71 37 Wehedl § ThH I
qoIal et 2l
M12=M21
e ot el | U aReds g @ df o uRed gheelt | weh o faga
& Sl i S HA ¢ T W-Ua e 9w 99 w1 9 frefafaa
THIHTO GRS TeRall Wil @ :

& =

Tel L heclt 1 T-Wehed 21 I8 hecll & Siecd i 19 & S ufwer # fopdt
off U e o feriy e B

forelt oot afmfereRT okl shie u e Gokeicar o wxied &t €, @6
- Wewed Trfefiad Gietor gR1 =ek fohan Sl &,

L=u p,n”Al

el A URATTEART 1 STIR 12, | SHHT AaE q1 n ST THIE @alE § U
1 G &I T H

ot geaerdt e St | foreld geehta 901 g Ak il i forqa il o
TR e E1 AR N B Tedl 721 A ST H1E diell Feofl THhaaH Juahi
&9 B § Ufd ¥ohe v FeRkY T A Taes foRa aes aa w1 °H

€= NBA (2nv) sin 2rnvt)

SN oo e AT 81 el g6 A T € T ¢ = 0 s, W el gawia &
o FfuetsEd 2

PLica BIEED fammg HHteRTuT
@, Wb (FR) ML*T?A™] &, = B-A
€ V (3) IML*T® A" e= —d(N®,)/dt
M H (F7%) M L*T2A7 g, =-M,, (dl, /dt)
L H (37) IML*T2A? £=-L(dI /dt)
foemuia fau=

. foga & Gaehed 1 TH-SER % WY S Gee €1 SHIge! el o gRe §

e, TR T 371 gR1 fohe T ya o fag 2 e fo wfemm s (am)
TEehTE &5 1 SCA hid €| HS THA UIEE G 1830 b ST IS Al BRI
B fohT U T 7 TR 9 9 WRRW fRa fF afone gaw fog@ o 9@
(39) FW B TR, faega gawhia, &fio qen yeet s oo Th-gm 9

Hafud 872

. et =i uftae #, foe om0 36 YR 3= Bl © fored for ow aRed! gasta

T T foie T TR | T8 ol AT o THEId o SIEd B ey, Th g
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EENEERIRRY

wfRwer § 4R ferga aeeh et 58eh Tl W Sea el B 98 el Uierdd § o
TR efud B

3. 3TIe% 6.5 Ttk fogd aTesh o1 1 fad=m 1 7T €1 39 STduRon 1 Fourea
T THA SAEY W A I AR Sl T G i g B o frem o o
A Y Gehd B qefy, AfE emew fer ot @ [qen @RS W @
q(v x B) 0% foarcaes &t 8] qa «ff gua o @it afkerdt et & o v Th
Ui forgd aEe Sel Sea el 21 o FeR geen & § iiae e1e ue ey
o T qRerdt geenta & | fEer erent e o fram ok forw wmfha feorfa o wdia
ﬁﬁ%l%é%@%ﬁm%ﬁq@%&ﬁmﬁumﬁmmamﬁw
Hohd 3l

4. N9 Uk A UfEehT 1 ek ok Yl o st Iferd A Wl € d gfgeht w1 Ma
ST B W 71 FoRx e gRI STAHS 9t oh¥ oI Bl 87

A

6.1 fa96.18 (a) ¥ (f) # aftm feafqai o faw U@ a0 =t f<en =61 wnfed (predict)
FHifST)

(b)

_______________

(a1 ot T AR AR ) RN
() x((((((((l‘:y) |
(m%@;ﬁ#mﬁaﬁaﬁﬁaﬁr) e

(e) 0

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 faw o9 o =@ &1 STa hi3d gC A for@ ¥
EARENIIEICECIISI

(a) v AfEMHT SR HT IR AR ¥ H 9= T e;

(b) 5@ TH AR U TH Hid Il a) H fowfua fean s @1 =il

o

(@) (b)
oz 6.19

T il URATTCTRT o 3ehTE A oferg | 15 Y € ST $502.0 cm? H Th
BT U AT HT 3787 o Fefad @M T 1 A qReATfereht § sz aeft
FHIAM2.0AT4.0AF0.1 s F A W @ ¥R qREcd o 992 URa foega amse
aa fohan ghm?

Teh AFAHR o et g 8 cm T 2 cm &, Th T W digl wel gan 2l
T U I a9 o fAdead 0.3 T o THEAN qaehid &5 § F8l i IR fehat
@1 21 3% o9 o R ke F1 9 1 em s € A e 911 o i W a1 forg
aTEe o R R, S ¢[9 & Tid Afaaaad @i (a) 9 i @at 97 o6 (b) @
FT B S o | YA Rufq o o= IR dieedr fhas o a& feeh?

1.0 m @&t o1g & B IWH TH M ¥ IH A Afedad 1§ o aRa:
400 rad s T IV ST T oM AR & T B H T G0 ThH i Gom
T gufdha 21 3181 & R Geft S 0.5 T 1 THEHH Gk &5 SUMEerd €1 oo
T 1 oF ote A faga aeesh 9a i AT Hiftau)

Tsh AR Fecl fEsh! 51 8.0 cm d91 %l 1 H&1 20 7 3704 SeaieR =
o 9Rd: 50 rad s~! &1 VI A F 3.0 x 102 Th THTAH gaid &5 H gH
I ®| geel | S stfrehan ae Sied Uia faga aes et &1 9 916 Hite)
I Feall 10 Q TRUY 1 TH 9] 9 aC A1 Feal § YR o Awad A4 &l
TUHT RITSTTI et SO o RV &fad e v 1 70T SRifsw) I8 wifed wal
Ty Bt 22

vd @ ufyem feen o foegd T 10 m e &ifast @ien a8 0.30 x 104 Wb m-2disr
I gedlt o eI &5 o Afest Few W of§ed 5.0 m s i Wl ¥ iR @ 2
() AR H YR faga ae® 9a &1 qcEfies |7F #1362

(b) forega aTess o1 =1 fwn 70 22

(c) TR T -9 T S=a T fawa w 22

forelt uRger §0.1 s YRI5.0 A4 0.0 AT fiRell €1 af% strea Uik ferea o
T 200 V& a1 uftuel § i &1 SR iUl

- W@ Shefer o Tk I 1 A= Wehed 1.5 H 21 9 TF el §0.5's
H ¥ 0§20 A URARTd 31, @ T Frecl i T Sadl | fehd 1 IR e ?
T 9 H I=T 1 3R 1800 km/h 97 ¥ THM 81 WH % 9@ 25 m A
&1 1ok fol W e fasaiaR Sea=1 eim? gedlt o gkl & 1 O 39 @
W5 x 10T Al Afa o1 (dip angle) 30° €1
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6.11

6.12

6.13

6.14

EENEERIRRY

faRed 31y

A AT o 1vamg 6.4 & Sfecifad o feer @ ffg e & 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 ¥ foag
W % U 1 TR 1.6 Q€ Al 36 o § S oh ®9 H v g 1 22 39
viferd =1 G 7?2
12 cm ST =Tl iR U ekt qomd X ud Y afefl o oA €, x-feen o
8 cm s &1 T T AN S T €1 <9 91 SHRT T FT GRAY e Terah 2-fem o
eHT &5 1 T FEh I & 7 Al THGAM 7 IR A & ug & |1y e 2159 8
T RO fEEm & FaUrt 102 T em-' & (37eifd FoMcHsh x-3181 1 e o gahré
YAt T W &5 o 99 § 103 T cm ' &1 Ifg et ?), qeon & & 7E o
10T %1 LA 4t oft 81 w1 21 3 el 1 9flie 4.50 mQ &1 at 9Ra o
1 9fEATo Te fewn Fa i)
T VIfoIeTelt AISESTHH o ok oF Yal o od gaehid &5 1 dterdl o qfam
w1 o fma S 21 9 Rg U S W9 2 cm? 8% Hi S g
(search coil) T FAIT fF1 T 21 59 sheelt § qE-ug forge 25 Y & qen
aHTT &5 o ofeed et foRan T € iR 99 39 ga T ¥ & o sl fhren
ST 21 e Tk 31 fafy o et gheeft w190° & st § §A %4 € e et
%1 T GahId &5 o TR &l S| 39 IA! Sl H el 7.5 mC e Hl Ja6
g & (s aftuer ® weiy uRmdt (ballistic galvanometer) SR J14 fehan
ST Hehdl ®) | el de FRMET 1 G Yfekier 0.50 Q€1 gah 1 & o
1 SR RIS
o9 6.20 ¥ Tw o1 #1 D PQ I A T & W T2RE AB R Wit € 91 T
Tt Sk % el o Heg e 71 Wi, 9 ud ushia e wew ificieed
feeneti # B1 T fesHieX (URmEd) G Rl wefE @ u few K a5 geEa o
GAifer e 1 €1 B Wt @@ = 15 cm, B = 0.50 T @1 Wi, 98 qen
YR G T §% ofd 1 Ykl = 9.0 mQ B &5 il THEAR U |
(a) W@'TrﬁKlgFﬁ (open)%ﬁuT@ngcmS‘laﬁW@WTlﬁﬁwﬁ
T 21 UG foRd aTesh o 1 99 TS gaur (polarity) ST

o7 6.20

(b) T it K Geft 8 W B oh T WX ST 1 ST 81 STQm? =1 86T
Ifg Fsit K 9% (close) T A SMT?

(c) @ el K Gait 81 T D€ THEHH o1 © d H & 79 of selegHl W &l
RO S e TR Il TR 37 W B Fi A o HRUT Gahid ac hd
T T HRU T HIT

(d) Foft &% g 1 feafd § ©8 | o a1el STaHeA o H1 HE FA1 M2
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6.15

6.16

6.17

(e) it a1 o1 =1 feurfa ® B &I 3H =@ (=12 cm s!) ¥ M oG foha wfer
(9 HH o faQ) i sTaeaehad shf?

(f) st 9wy ¥ fRat wifeq &1 S0 oF €9 H &9 M7 39 G+ @i
1 2

(g) T B€ ¥ 39 TR aeeh o 1 A 1 TN A Jaehid &= i e
il o dded B i oIS 3ok FHIGR 8172

T o IS aTCl Teh AT |, fSeeht &emE 30 cm T2 STIE S1e 1 &A%

25 cm? A1 el HL500 ¥, 2.5 A ¥R Fallfed & W &1 ¥R &l 109 & Feqehrel

o erereh g Y fean s 81 uiey # ferm o gel foi o oe s st faga

qE I 1 HH 1 7 IR o f9 T Gashia &5 o qier i el

FT ghd 2l

(a) To96.21 ¥ VT TTER T @, HEl, TR T Th SRR o4 FSTEhT T gl
I WL a ¥, o 1Y ST Uehed o S4STeh W ShiTeTq)

(b) @19 9 AfSTT fF e R & 50 A 1 T yelfed & W 2 de ou T fer
FMo=10m/s T TE 3 HI T F @ 21 0 § IRa foga o= oa &
TR 3 &0 T FHINT T x=0.2m | T4 & A€ a= 0.1 m TS a1
T HM ofifere foF Sqent gfeie =g eifuss 21

Al

A

oz 6.21

forel M 5o a2l R B3ea orel W ufgy o fhR (rim) W T Waeh 37w gt
fopan T B TSEeR! Wiq SehTe e W e w1 WH A ®1 9fey % Tk (slope)
Tl Ud e € 91 98 U et ok ufka: wdur Wed ol g T © S
fop foa1 6.22 ® <wifn o 21 ufew o 9o 9 W, {9 ok AR THEHA GaHE
&1 T 21 39 39 WehR qRfog feran o 2,
B=-Bk (r<a;a<R

=0 (=)
JaARTE &7 FI FAE HAF ' (switched off) FH o WM, AT 1 FHIVAF a7
M il
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