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SN

6.1 TfHenr

foRa qe oo HIH! ofd THA qh STHT-3TelT qeNl 3TGeg URESA AT STl &
&1 gl Tl o YRR Surehl | s, U 9o e 3T SRl g ferRg
YR R fRT Ty A I8 g femen fon feorga qen eshed WER Gefud €1 3=
A feran for e fagd e Gaehia & Sca=1 hd 71 33 o for, fag om
AT I T g8 Tk Joh1g G I el el 71 390 Tk wefas g9 S
Il & — I Sk Toada ToE We 2 1 e gaeh Tagd H Sed s Hehd
22 N gyopfa T qen Hahed o o9 9 WHR o Heel i STAAM ol 27 SEH
SW U FAfva ‘BT 21 e |9 1830 W "R HE gN Teie | a0 S g
R R | fhu U wEnT 7 T ®9 9 <uien fF ufedaeie gasm 89 5%
Fefedl o fagd 9 SO w1 1 39 oA | B uiadaeiel geshia & o
ot qReEreTIstl o IR § STEAAA Sl a1 S0 Hfed fagidl i 99| 98 qiere
o gesta &el g faga oar S et €, U Sfad w9 9 @ dgageasig wor
FEd T

e S | WH AR U 38 WIS 1 Wil a1 R (o aR @ 5 o
N << ook o o Wel T U W o § &fiv 6 Sea gt @7, e S U
T o gEeRT 1 SUANT ®'? HUS T I o1, arend Ry k1 9 SuE e 22
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SETH T T

S A SR0T Sheel Hglfsh 1 Siferer &9 | € S qiiee
&l © o oAEeiis gfte § e[ | el ql faga gk 7 @, o
T €, S T 8 IR el 7 B B U e o 3 qRAm
(pioneering) M = & SMYfTeh = W& TFEE oF faeh™E
1 H9S SN ST 1 WA b (Rt § SEeeshd U1 i
IS 7 T o1eH ikt e 7

6.2 1S UF & & WA

YR U0 HT G 91 SHBT T HUS T e g R
T Tk FAT X MeIRd B1 €H 3T © Fw AR 1 9o Tet
Ezuf

T 6. 1

fo 6.1 ¥ ¥R G ¥ 9! g T Feelt ¢, * w71 S
T I ok o ST Yd Kl T Feell i AR Foha S € @
YR T Gehash faaifud B ® S et ¥ fagd om
Sufearfa =1 <wifar 21 98 fa89 q¥ft qe a1 @ 99 q% < guh
Tfa ¥ e €1 S weeh TR el € dl uwmdt i faey e
T T oIk bl el T WA S & af et fawda fgon
o foeia <erian €, S GR were ki e o fawdid g i g 2
THoh A, S9 3 gah o MUl Yd 1 el wi SR A
Y QWA o § A wErdt § fae w5 faend s ga w1 sE
TR 1 T 1 3rden faada e S € suek sifafie, S
Jah ! pecll i AR A1 3HY Y I8 © THE feRan S
2 i foeiy @i gfery o stfves o g 81 = <@
2 fr afg < goe 1 fier T ST e s9eh S e
C, =l Fa% I AR N 369 R EE fman Se @ o s
TR I U S B 81 T8 9T & o et B g 6T
3R (RT) gaw a9 Fecit & T qriey T B Glawer

9T 6.2

ot 6.2 7 ST g% ® 920 ¥ I g€ T T Fee C, W
wfaeenfaq foven 1 €1 Fecl C, § STt oW sTafiad
HaT & ST B §1 S A gheedl C, H el C, #
SR A €, gREd Tk fasy < 21 9% gea ¢, | yfa
foree om0 =i e el 81 @ C, I WA S & A e
fore & fagm <wfar 2, Afea 59 o) 7 faam fada foem o

b
4

Sw 29 [1797 - 1878]

w0 SRR T Hifden-
e, T fovafaemea & groeeR
Tenn feAeitee SRRE & Yom
e 91 iR o ydl o IRl 3T
JUFFd IS dah i el @t
T THR TM W AR 1 pefaar
AU I=IH faed ekl | Hewrgut
R U @ T o e
HISU G Tk U & TeAWE K
efashr fordn S=iH =UTOT i
WIS ST qUT 9 ST hT G AT
& &8 s ufue o warfed em
T g H uR WA w2

(8481 — L6LT) k2 ¢kl

15 %5 5 T el F ai ehe
¥, URETd G 1 Hehdw faefia g g

g 81 7% 98T 9 qF @Al @ W9 q% Feol C, M | Wl 21 5 FecA C,

* v oft el A U’ IR H ST R S § A g 9= famn s @ fE 9 =
el @ w9 € g 3 9 AR @ SR T R S W ST Uil %1 W wel 2
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feer T ST € e ¢, T B € @ 3= wE B R | dmn
ka1 B Fel ot geforal & e @iy Tl faga R 3Rka Fdl 2

99T 6.3

ST I GART § Fash q91 Shecll o &td qef &1 el o e
e Tfa et 81 Tk 3T WA gR e | swian foh g @ i
g 31f sTovasw siferm T 21 fod 6.3 § 1 gefemi ¢, wen C,
@R T ¥ S feer T T ¥ el C, Fi Th HWEd G ¥ St T
€ S @0 el C, Bl TH Ta-Fsi K T et Th ool § el
ST B

g @1 Wl B foh Se-ohoil K ol oM W SR Teh erfores faeig
Tl & ST R SHehT Tehaeh deehiel Y W a9 1 STl 21 A1 shsit

forg 6.2 ¥UgH el C, &1 A *
FHROT Freedt C, W YA o 3=

B 7
C,
Cz
’E'/%
£ i
S G K
g )
B = N
E% for7 6.3 WM 6.3 o foy T =raeen
48%.; % TAR &R @1 S A IRMET | hig faaa 987 gianl S st &l Siel Sl
/ré-g ? @ fR o wh aifore fae <@ St ©, dfe g7 fad fawda fxon o & 21 =7
s off <@ e © T afg gefaal o Sk ote & oy T iR 1 B8 W € WY
E/E @ foeiy el ®9 9 9% S 2l
k- 6.3 AT wed
TG 1 A HI a6l Teh A U Fael i @ISl HEAT §9a g3l qenfy,
9% Ted fF 39 9% fam Sand 9o Suet el § 9 e, 76 gush e &
F1 STEERoT ¥ IRfEd € S STavEs §1 gahid T i ot i IE YR
206 aRefea feren e @ ford wehR Tt wore i @reamg 1 ® Rt feen wn )
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ST T

I &sThel A ol THA ! THEAM gahia &5 B (71 6.4) o @ wman €
Tl TehIT TeTR ol ST feRAT S EWehdl € —
®, =B+<A =BAcos 6 (6.1) B

SRl WO BT ASh o9 1 HIU | Tk AR AR o Y H &% Hi
RN 1 forer= Tee & e1eam™ | | fohan S weht €1 Tl (6.1) =i 9%

aftmrer qen feemd fa=-fa= =, @ Wde W SR oA aren gus wed g

3t Ue SHEH & o o faedia femen s e 2
Ifg fost 6.5 | 9T ER forelt wae o fafe=1 9l w gesia &9 & /

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

forx 6.4 THEuH guwia &

STl ‘Wt 1 1ef ® waw & Wt gan & oreal dA, % fAT A aa B, & B vw gw wer A e

S99 dA, T G & | JaAHF T HT SI A da (Wh) 21 36 %
ot et (T m?) g1 ot = fohell STl 21 eieh ™ Tl Weh 2Afeen iy 2

6.4 TS T YT T e

TR Yeroll o STUR W S 39 fepd | 9E9 o 59 fhdt geeh
Y oot Gl THE o WY qRefad eial € ad el § TR oeeh &
IR eiar 21 3199 6.2 H = Wik Yeroli & 38 SIaERon 1 39
HToh SATEAT H THhd B

AN 6.1 H el C, i AR el 3HH T Fash 1 Tia qe F4m

Teh HHAAN

6.2 H hecll C, 1 SR e 39 g Tk &1 a1 el C, i Tfd,
Fedl C, 1 AR AU THE QL Th oW a8 hsell C, i Tid, hsell
C, ¥ Tog Juaid Te o1 IRAfid HI 21 gasd Foed | afiedd

fors 6.5 9 99a &9 R gaHE &

¥ Feelt ¢, # fagd aes 9@ @ 2 81 g 3Ra foem o 9o & B | dA ,i¥ &7 31999 &1 &9 TiEw

FNU Feel C, 7 gRM H foEm o yened wA T OwEM

6.3 T fohT 7T Yo 1 TH glerger TR T YRR 8- S gE

it K1 3@ € al speett C, W e o (e 36eh vl ekt &) 37e9 THa
¥ 3 O Sifushan WM q Sgdl @1 URuTHReE, THITE feel C, H ff gaw
AR T €1 Feal C, H B et Gkt we o 36 UREd o %R0 FEeA C,
H 9fta e aesh 9 3o BT 81 S A Bl GaTR? W@ W € @ et C,
T o feor wd T s el €, H  Gahia Tored H hiE UferdA el g qen
et C, o oW Y B S 81 59 it H Bed § @ Feet C, F fowga 6w qwn
THeh RO I B AT GAH1A &5 ey THE H AMHTH AH 9§ TR YA B
AT 1 $Heh YROTHEIEY el C ¢ H Gk Horerd Hedl € R 39 W Shee
C, ® I7: U fog om0 S =it €1 3T weft Yo ® woh weifTs 9 9w ¢
TRt aftaer H Jeshia e oF IR X o SRl YR foe[d ame® aa Sca— Bl
21502 3 W Jai @) e frem & w9 § o T S e 7 dgagaa

* Are it for fogm g9 o T W@ guR fagd 99 fog@ ga% &l 9 (ON) =1 %
(OFF) & W 3= B el uris & &R0 &fdsd & s 2l
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0T &7 T e 1) 39 W @ T geR ¥ sifrered T

T 2
IRA forgld ameeh act &1 TRATT Jak 1 FIwd H 7 o a1
g aret RadT #T T o SR BIT &l
T €9 | 9Ra fogga o™ 5 &6t
do,
£=- (6.3)

dt
01 fog e &1 fen den aRomea: o 9@ o ¢ i faen = S

21 3! foega == €9 o Tl =R o S
T S WIOLSET] o e e e et e i

¢ s 5 R THEHE UREd S ) geiery el R fergd otk el
e A o # wi, Fr T TR B~

AUERT oF 799, dSiF 91 I8 9eg B d&,
& your qat faga & & i = e=-N dt ©4
wehdl €1 foed HWiew, faga Wi 5% el § W R @ N ag # IRa o 9w 9 i

qAT TAHTR HT @I w1 93 ot
T2 & W Bl SR S
IIATsE] 1 HEaH TAcHe STk
AT S R

G ST Hehell

THIHTT (6.1) N1 (6.2), ¥ &H 71 &1 € o Fore o qiardA
B, AT 0 H ¥ Tt us A1 21fereh U1 Sl 9%a S TR ST wehal
21 I 6.2 % FANT 6.1 9€1 6.2 H i i B H uRafdd
ok gl T 2| Foled W Uiedd e & § 6 gheel o
AR o IREd ek (S 30 Toehig &Y a1 Gi" &) o1 Hecll i qaha & o
TH YRR IO FHR foh B A Ak o9 o HI01 9 55l M, off fRAT ST Gkt B
T sraeened ® off HuHER Seferl o uw fogm awe 9@ uRka e 2

~
©
0
—
i
o
~
=

ISR 6.1 TIM 6.2 W fo=mr | (a) ummdt o 21t f9ei e = o fag
39 T 2 (b) TR FT ATaRAfT | o9 IRa o™ 1 Iufarfd fve gaR
w7

&

(a) @Afes fagiy o w3 & fog = o 9@ w1 st Su fee S Hehd B
(i) Freeht C, h S TH TIe 1 B 1 STAN HiW, (ii) Feeil hl Teh 3=d AR
FT I T WL, (i) TH0 peelt C, T SR HASH i Aok IS0 T o S

(b) ORTHTG 1 2E H SYART fRT ST ATl B 09 ¥ 95d <1 JF el o ora
e T © sod &oTe STaft & forw IweRT S URA 6 % 3ca B I Hid B
YA ifdewT @ g9 FaaT o 1 §A FA1 FIEU) I=9aq S & g
Ffre wEEwe e gArn 7 fafaear o & fae gfag 8

SETEAUT 6.2 Th TMHR o9 FTHET Th o7 10 om ool © don fogant wfe@e
0.5 Q ¥, T@-¥=m 91 § Healer @i T €10.10 T % Th THETH Jeshid &5
! IWR-Yd Taa & 61 o AN-UR Td fepan T B1 ki &5 Bl THEAM L
¥0.70 s ¥ SR I O A= S T T HUG et B A o aee S qen
R <1 A F1G TS
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SETH T T

TA SHecl BT ATh-URY, YA &5 & G 9 = 45 HIV S | GHIHW
(6.1) 9, URFH w1 Fored B
&= BA cos 0
0.1 x 107
==
FAfaH T, @, =0
TR H e 0.70 s B a7l Tl (6.3) W, Wk fagd aesh ot g

_|ag| _[(®-0)]  10°
TTAt T Al Jaxoz nomv

3R 9 %1 g g
_£_10‘3V_
"R 05Q

oM < T gealt 1 et &7 ff o ¥ F9 Tiod S Hadl 71 fheg gedt
<okt & Fer @ (S ok 9o &1 o1ey erafy | uRafda =& ) iR ¢ o
ek 9o YRA T&l il

Wb

2mA

33T&0T 6.3

10 cm T531, 500 & T2 2 Q UfeRIe i Teh IR FHScll ohi 8ok aal o aded

geelt o et &5 o Aifasl ueew § W@l T B W U Fed o o ufid:

0.25 s H 180° © A T Fect | IRA foRd ame® 9o 9o fagd 9 &1 ke

FIfu fRu TC o W geeft o gawa & o dfde wew #1 de
3.0 x 10° T ®I

A

Fee H YRS wee,

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

U o e SAfaH we,

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

TafoT Ui faga aes o 1 i 91 €,

‘€=NE
At
= 500 x (61 X 107)/0.25
=3.8 x10° V
I=¢/R=19x10°A
e ¥ fop A eqA1 [ o GRHAN o Ahferd M &1 S9oh deativres HA =1 & aen
3 et faem g w o fa w fsf w2
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% iRt

e

(a)

s

(b)

o7 6.6
st o | 1 oo

210

6.5 ST &t fam qur Swil |9IeruT

T 1834 1 WA wifaesrfag e hefta o (1804-1865) 7 Ts fraw o1 e
foren 18 of'sr &7 frgm o A 9 S S @1 9g e e fagd g s 5
gl (Tem) o1 oo ud Wik ®9 § 90 i 21 39 T 6 gehed g
9Ra fagd aes acT %1 4aal (polarity) ¥9 YR &idl & f# a8 39 fown 9 4/
UaTE Jg9 X 9 3G I HH A1 FRE (FABIT &F GRAd) HT AR B
TR0 (6.3) | 0T forg 30 99 i frefud il 81 =88 6.2.1 o T 6.1
1 TRieT0T hteh &H oSt o o i THe Tehd 21 T 6.1 © e @ © T <
<o 1 STI-Yd &% Sheell i SR o S S W1 8| 56 < gosh hl Sl e
Fecll o1 R T H1 € 99 hoel § GaHT Tl Tgdl ¢ 39 YRR el o
IRA o TE fen § 3= B @ e f e v & ded 1 Ry o Hen
T qft T ® S gah i 3R feerd Uaren o Wel el W YN SHed fewn o
BN &M I, 30 9 A Geag gaahta STl i gadr ST @ S 38! 3R gah
FT IT Y T @I N T YR, IS Feeh § Fashia werad J3| Jashia FeTrd
% TH SeH o Ty i o foau et § URa o sfoned fewn o w=dt € den
AT 3l ¢d W eed < gk o ST Y 1 3N Bl B1 THoR hola®yd Th
STRYUT I HH HT S GaIh hl A AT SHY TG FT oF F2 h1 foie &I
ST 30T | AR a9 T oF LM W T Gaoul qRael AN fohan e ar =
gm? 39 <9 § off, 9Ruy & go il W uw 9Ra fogm aws 9@ s g
URa o ares ot w1 9N S o 2| 1 STIRT Ik FG BT ST Gehel 2l
59 6.6 (a) 921 (b) W fo=R | 3 IRa st +t Ko =t 99z & fau
W faf gem €1 e A R () e & g el 1 feend 9f@ e e
feemd frefa st €
39 farg | o ¥ TR foad ¥ 89 o o W &1 9 &l WiaR &
Thd €1 A for U faga o 1 e fo7 6.6(a) ® <o T feem o fauda
21 39 <, URA ¥R o HROT RN Yo I A g ook o Su el H
3TR BT S5k hRUI € Ja& hecl i 3R AR 9&d g Ul § STh{vd
ZIM| e i A1 TN TcAhT-T1 €I9RRT 39 Wfshal ol YRS T <M qen o fomet
Tl 9T o SHhT AT TF TS ol dad ®9 9 Fgdt S| afs TH 8t 'k
T 3faa 9 ] TH ¥Red Tfae WA (perpetual motion machine) 1
fomfor feran <1 @b 21 78 Sl o WXeTOT FEw 1 Seoiee € SR gEifey T
T2 Bl Hehal
3@ fa1 6.6(a) H 9 T Ut feafa W faar w3 39 frofa o < ga=
TR fore[d 9 o N1 T Widenor ael sl ST9a hidl 21 SEfAT geieh ol T
T o fou g9 R T TSI TR 5 WH H M HS hal T2 98 Hel Ui
Y GRS o SO % ®9 H &fId Bl 2
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SETH T T

SR 6.4

o 6.7 ® fafe=1 SR & THAA o[¥ S gehia & | Joel Y @ ¢ e &9 ¥
R bt ® €, fR@e MU F| Gkt € U o e ok ifeisd fohg Yersh ¥
W g §| S & T A1 S i 3¢ I U § IR faga o skt fem
HifSUl

fo76.7

K3yl

(i) TSR T4 abed H FahT Heiod, T o Jashid &7 oF W it AR 7w
o RO §Edl ¢ URd ¥ 99 bedab @ SR Yalfed et =iy food R
IE Ied U T 1 ol Y Foh |

(i) STEX T SR T HH & FRO1, FHYSTHR 9 abe H FaH19 Foleq =l © F57qeh
WU U@ ¥R bach & W yaifed el 8, food foh e wore afted 1
oty =T wen|

(ii) TR & | FRY H1 AR T HE o HROT AEHI SHR 6 9 abed d
TahTd o Tl § eh SRol URd 9N cdabe % S9N Falfed el @
9 o 78 T &1 forlg & 9|
e HIY o W 6 o0 G0 e W Gah1d &5 oh AR I 39 Sl Well @
T e UG oW Seq= T B

SETEU 6.5

(a) T &% W, T Feerk W T Tt geehi o ST e Ifqult e o ot ek
&t H e T TR ¥ N T ST TeIel k! 1 STA hih 9 § HR 3
B T M HT FHA T

(b) T o A He et 3 e Feer e & % s TR S
21 70 o9 H URA ¥ SeA B (i) ST oY WA i wiel o uid: ST @
(i) 5T U SAH T Y Rl % o 27 R &9 9 % qa o el B

(c) T STEAIHR U TS Tk JUhR o THETH gahia & § ¢ (fo7 6.8) &
e 9 & whgmE 97 v @ fred © €1 99 &7 9 SR e g9, e
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% et

o qu o URa fae@ 9 9ot o fEer g 1 oTien i €2 &, o % ad

& Afieaad Bl

X X X X

X X X| X

X X 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

k)

e 6.9

(a) 7Tl gok =@ fha +ft yaa =1, URa & asft 3o 3rfl 5@ 9 H ¥ gk

Tore REfdd =l

(b) =&l TR wore afEfta wieh UG 9 9 =€l = gehdi

(c) TR ¥ o foru URd e aed 901 o R T 1 o1da X gahd ¢
FARR 9 | & o JE § a6l FMeherd T 4 o &% o qRadd ohi &T
feor 7 2, o1 UG faed ae® 90 dEIER S<e

(d) T 1 e A’ T Yadl @i ‘B’ o el ¥AEE grfl

6.6 Tiideh fo=d agen o1

forelt THEEM, F1@ Wad (time independent) o d & | Teh A 5] Acsh
T R HifSu) 551 6.10 § T @R =Teish PQRS <31 71 @ foee =eres

X X x X x.x x [ X
S
xr X X X X P X M
X Ix | x x x x x [|x x
! Ve—
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 € &y Saaer
U FT &R TS A 71 T A o HROT T SAFAR
il URA R 39 Bt 2

PQ s ®9 W T X Gehal €1 B PQ Wi fEer A
v 4 o &R, foam o <eiu erER, S S 21 HE
ST T =1 o FRoT ot YRR 1 STl o1 &9 78l
g W@ 21 PQRS & &< Ry o+ 2 o i
g5%d PQ ®1 A o wRul gREfqd B el
30 THEAE FahE &5 B A 39 YhR Wl Sl € o
THHT qA IR &7 ok SAfictaed @ Ak ol
RQ =xT RS =, d ¥ PQRS ¥ o1 Jaehla et
@, B

&, = Blx

Fif x T F WA T_A @ T, T B, H
TREde i 3 oh HRUT Th URA faga aeed ad 3ca=
B fSteeRt 7 g
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ST T

dt dt
= —Bli—x = Blv (6.5)

t
el 89 dx/dt = —v T & S for et PQ w1 =t €1 URa fogd aess <t Bl
1 T fagd e 7 Fed B 39 IHR §H Gt &5 i uRafid S w1 S
TRt =Teten ol TIfqHM ten, forelt aRaer gR1 foR gaekia wored o afRer sieh 9Ra
fo aEe ool S T Hehd B

HHRIT (6.5) H T Y ik foed aesh 9t o SAsieh i @rets PQ o was
AN T H ATl AR o Bl TR W F T H9d B | =t PQ | whig
Ifeseh (arbitrary) 3169 ¢ R fTER &1 59 95 =1 v | 7fd Hdl € af smaw of
Rt &5 BH =l v ¥ T T 3H SAEY W ARS ol i GRAN quB € al
! feen Q o SR erftl ycisr STreet uftmmr qon faon o, w5 PQ ® Skt frafa
o fRUs, TAH 9a &1 TI9d |

AT HPHAQTH o 9 H fohan 71 &1 8, W = quBl

Jfr 9fd TR mEw W R T wE & ford 9w 9o 7, om:

8=K:Blv
q

IE FHRW B PQ oF TG oF o9 W01 gN 39— g fagd aes o &1 71
A & q THIRIT (6.5) o o &1 BH 9 91 %! S o el =ed ¢ foh Al
& T qota: Aened T 2| g IE e THEEE U8 99 o | 7 a€er o
ﬂﬁaﬂg&%ﬁﬁwﬁiﬂﬁw%mﬁm@%ﬁmwwwwﬁﬁ%mﬂw
EZGIiC]

I AR, 98 T T B € R v e fer @ o ek &9 aiafid @
@I el 399 emf 9 URA B € - S Tk UH 24 € S S % 3 WA g
I B 2| TEeR =t o Ty gHeh Sl W e Sl W,

F=qE+vxB)=gE (6.6)
Fifeh v=07¢, 37d: 39 R oM 9Tl HIE ft 51 sheret faga &5 E o HROT 8|
zafe 9fa faga aes oa =1 Ifka o/ o Ifaa &1 e #3 & fau e 98
A o =feT foF T % @ uRdedRie gahid 8% T fagde & o 3=
e &1 qenfy, @ & B0 g8 off s =wR fr fer faga sma gr s faea
&9 U9 o WY S<ed gukid &9 g o fagd &= ¥ fu= ot #)
3™ 4 H A 31 R fop Tifame stawt (fora o) feer gas W s@/&a
T NI R Fehd &1 39k fauid U TfadH 52 gaeh (A stk oA w9 o
e ol T IREdIe guehta &) Fer STemT T Tk ool STRIfUa o Tehel 81 €T Hae
FI WS 1 gAd T | fagd U6 geashed e Fefud e €l

IETETUT 6.6 TH Hick Tall g i Th B i 50 TFRVHBE I G o TAR
T B| DG 1 Teh T IR Hifedeh et fSrent B 1 HieX B, o o WX el
T o0 oerd #1 ify W FHst ¥ 36 YER 1 ¢ % 8 &1 1 9o &k hw
S 9Tl q o o dd | SAfcieed 3l % aiid: € (Fe 6.11)1 21e1 o srfew
T fEeR qe THEHH FuhtE &5 1 T G SUfterd 21 ohes qel eifcdsh oo ok sl
forR[a ares 9 M T2
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321601 6.6

o 6.11

k34

Ter fafe :

W BT HUN FIA § A B H Aol TeiH RS a o HRO AE FER H SR fa
T € q1 T o S faaid B S 81 39 YR, el o IR geen &
FRU T o X o i Tk TR e 99 39 @i ¢ fagd aee 9dt o T
fafe=a WM o fore SRl 1 SiR sifvsh ware FE ST qen s Tl <9 uge S
21 G (6.5) 1 SUEN HH W, S B GaAh19 &5 o eleed Mae € al SEeh!
e dreh SIR-UR 3T foza aew o &1 IRemn ure e

de = Bvdr d:,

BwR?

R R
£=Jde = _([Bvdr =£Bwrdr=

Fe HIAT 76 T v = @ r 3T FFo 21 Y T B

€ =%x1.0x2nx50x(12)

=157V

fadia fafy—

foed aTeeh oict T TUAT T o fAT 0 T 5% ¥ OPQ 1 hedHl Hd & forem
fi1g O e P 1 Wi R ¥ gt a1 & qe1 0Q JAdt g8 g ?1 Fiadel o SIH-UR
fasar R fer[d smesh el o SIaX 21 el A B X (T[U oh &=hel IReRid i &X)
o SER B A ¢ qHT TR B 991 P W 9N i 551 ok 9 w1 01 98, 9 TS
OPQ &1 &F%al Tl 8RM

R2x 2 - LReg
2n 2

SET W R i B B 37 WA faga aes 5ot @
d [1R29] _ 1 pged6_ BoR’

£=Bx3l2 2 o dt . 2
[Fle ifsT : %=w=2nw

Ig ot Wo Taf R 9w ST o e € € 3R ¥ e w1 §EH HM UM &
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SETH T T

3SR 6.7

T Tfean SEH 0.5 m s 10 ek & (spokes) B, &1 120 = Ufd e =1
Y A S R qled 1 i q S6 T R 9ol & geata &9 o afis T
H,, % ifeiond 21 3§ 1 R 4K Hy= 0.4 G  Wfed &1 4 (axle) 72 fm
o T whIfud URa foaegd aeesh 9@ 1 91 1 B2 A & 1 G = 10T

&
IR faga o el = (1/2) 0B R
= (1/2) x 4n x 0.4 x 10™* x (0.5)
=6.28% 10°V
Fifeh ek o STRUR Toed deeh oo Wik 8 SUfeTy, Seh! G i IS G9Td el
el

6.7 I gfie : Uer URUTOTES TeTeA

3TT=9% 6.5 ST 8 T[UTTeeh fod= g1 318 3wt o st ot e Ssett weern fagia
o ITTEY 1 GHITA 21 379 B S 9&T Rl 31fush 39 IS0 gRI S|
M ofifee f fo 6.10 91T AR =@ i 9@ ST (movable arm)
PQ 1 fcRIe r 81 g9 98 | foren @ foh e sponeti QR, RS a1 SP &1 Wiadiel r
T o § 0T T TH YR SEAIER o9 k1 5 Wi r BN G991 PQ &1 A W
ft 78 & w<erT oY | uw I,
&

=%
"

_ Blv 6.7)
r

JahE & h1 IR o HRO, g1 PQ W TH 9@ &M@ M I da
I(1x B) ©g o o ! faen = fauiiq sfeqet €< gmi 5@ e &1 aimmn 2
B?l*v

L°9 Inr31be

F=I1lB=

aﬁmﬁaﬁwé.7)wwm%mﬁzﬁmﬁ5a€ww%m(w
o ToTT ITEER) STl o6 T9amg o (drift velocity) 92 3eh IRUHETEY Ferel
TH oTel SNS Sl o Nl S BIdl 2l
ik T PQ & T o) =16 v ¥ gohel Sl 2,
9 foran o yge wifem
P=Fv
_ B

(6.8)

-

T4 % I H Al Tl ik 21 39 ACH Sl o1 1 gen? W R & ag
Ttk STl S[ol S0 o B9 H &fTd & T 9 THRI 0 ©

.

r r

S Gl (6.8) o HAGH Bl 215
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3a16Ur 6.8

39 R S PQ &1 I H T gg A1k ol (gt Sell ° IRafad gg
(IR foma aes aa7) qe 3iad: S el H axd T

fger ¥ STE YA d Gah TAsd o Uiedd o ot U e Hee g1 He
% from 9, 799 dien ¢ f6 IR foga s 9a & afem @

€] =

W,

_ =29

le|=1Ir = vl

ERILS

AQ =

A,
At

Ad,
r

3STEV0T 6.8 5 6.12 (a) Fi WU SAFAHR AMcTh HT T PQ i x= 0 T It
P <A ST 81 THEHH Y19 &5 q1 o deed € el x= 0 ¥ x= b deh fagia
% A9 x> bk ToIT I B Sherel YT PQ W & waie Wikt 21 59 fearfd Y show
FIT ST o1 PQ i x= 0 ¥ x = 2b T, R i &R Fiwn S & qen g fer
TA Y x=07F I99 o S 2| T, YRa TR e 5o, g i wied ok
AT sTTavees ae1 qe [ S o ®9 H &R wfw o foTy SHSen ar hifs) 3
TRl W 0 o WY B ool GRerd 1 A | St

[ ] o [ ] [}
L M
° ° ° ) ° ° e _o ° -
[ ] [ ] .S [ ] [ ] [ ] [ ] [ ] [ ] 1
[ ] [ ] [ ] [ ] [ ] ® [] [ ]
P
[ ] [ ] [ ] DT. [ ] [ ] [ ] [ ]
[ ] L ] [} bll [ ] [ ] I,DI
—>
[ ] [ ] ([ ] [ ] [ ] [ ] [ ] [ ]
l Q
L ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
R
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] ._l [ ]
x=0 x=b x=2b
o 6.12 (a)

T WYL 310 A x = 0 ¥ x = 2b W @R = |
uRYy SPQR ¥ Hag T ©,
@, =Blx O<x<b
= Blb b<x<2b
I forgd s 914 =,

__da
T oar
= —-Blv 0<x<b
=0 b<x<2b
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SETH T T

v YR fore ames 9@ Y T 2, @ W 1 (T ufe) I=@ 2l

—_— —
K L M L K
Blb / :

2b b 0
9 - t '
fo76.12 b)
ST PQ i fEeR T <7 B STEwaeh o [ IBBRTI SHeh! fum o 1R BR1T| SHehT TREmT
2712
F=Blv 0<x<b
r
= b<x<2b
I S & ©
P, =Ir
2122
=Blv 0<x<b
-
=0 b<x<2b

Tl YR &1 AT ST PQ h 18T 1 3R x=2b ¥ x= 0 T &1 d o fag yred
a1 21 ot 6.12 (b) ® Wi fafa= Tfere o o =i 3w FE off Tyot gfsma
1 9 el B

8°9 In:2ibe
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6.8 av grIw

aeft qh eH STethl @ S JReRR odi o gaitifia gl ¥, ufa g2 faga emet
o foma o stema foman 21 iferd ST =Tetehl o Tel Zohel ol UREd=eiel gaata

T o 9E H TEd © dl S o SR umid S et §1 aenfy, sen
YaTe 1 Yoo Il | T @rd Hali @ fHerdr €1 38y 6 difiesfer
ikl (1819-1868) 7 @Sl 42l 3 &St &l Yt &Rd shed €|

o 6.13 ¥ MW ITRT R fo=R 3| 380 TH dW qfget ol Th
YIfeRTeTTelt Saeh o gdi o s Tl ool i Wi qiferd d 21 T
<@ T R afgehT Y MM STemfEd € den 5 & a0 § 9% ga
&= o form erergen ® o1 W B1 39 URESA 1 e e foaed g
TROT o SMMYR T o Fehdl B | 576 Uieeht Gaehid gai o &5 § 35T 3R
e T I 7 A UfghT U Gag Gehig ot qREfad Bl el 2
TR W i fgent § For o URa hear €1 Se gfeeht e i
T YAl o &F & o9 § YA H A W6 T8 SH &9 ¥ e
fererdt @ d Sex eret w1 fen fauda et 2|

Ifg dfe &1 ufgert § 6,14 § ST STHER AEAHR @i §91T
S & a1 HeX ¥rIst o Yeg o fely Sucisy ethel S Bl Wil €1 39

forx 6.13 T4 ufgsht a8 Jasia &
T 3feq 9T M-Sl @l 388 HeaX
Y 6 SISEn| ETHPT %I

YR clieish Uigehl § fox st @ie faga e sTaus & &1 &
< € qen ufgert sifueh TaagEs Ser S #1 A wifse fF 9fa
IS 1 ek el (Sl s feriy W @) wwe g uites
gl R feit ® (1o 4 H THiehoT m = JA 1 TROT ) |

g A IERMEA hi Hifcaeh shie |, faga Ay qon g U o= i |
5 foreli enfeer e W Feell 1 ofUe el €, 9or urei &l w8 & o
e g HoR ¥RIT Farz-ia € Fifs 3 hie 1 T &t © qen foegd S

fort 6.14 v dfget & @li=
T 9 3 o e &1 gare (i
A B S 2

218

® O o ®Y W T Il 2| uifca shig S o foly wid g
(Laminated) %1 ST ik Ha¥ oA 1 FH foHan ST Hehal 1 WU
s g, S W (lacquer) ¥, JUEHd % 21 T b ol i
T[ehIg &5 o YAl SAafed w1 Tavds ¢ ooy fF 3 o) uwed &
Tl %1 SRUR 1S ek | T€ Faiel ok {RISH 1 Fererdl i =21 a1 8| iifeh
foega St o1 o1 W & foEd O R Yo o o W R € gufeg
FOHI-BIM T Wl | g S 8

Fot YT o ST F ST HT A €, T —

() Iermiear § gawia s% d— s foga aifad ermedl § w2l o I

Yot T gae feord 2id €1 19 faga gkl w1 dfefaa fman smr @
@ gl o 9fta daw amrd Yormel 1 fa w1 fadie st €)1 it TRt
1 AMF oM T2 © SHfTT e o w01 fhdl YHR & @eeh e
gaul]

) ferggd Jaehta STaHGT— F TREI 6t hie fer gl € aen srgawa

wifeareh g=rel 1 o Bil €1 ST heell Qe il ® dl i W S
B oTelt HoR oRd gEeh! T o1 fokiel hYdt B qen el i dei §
ferrmrereen o & et €
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ST T

(iii) IOT FgI— 0T WL I=4 A9 S H{H o (1T SYAN H1 S Gehell & qT T
ot w1 Tsren e T4 91q d9R T o M 37 Fehdl €1 Th sheell § Swd
g 1 Yeed! ¥ (alternating current) YeTf&d &1 St €1 98 sheet $4
uTgeT i R F & TSR fasramn g §1 engett ® Se B arelt e g
S=9 M9 S Lt & S 39 uigett i fuser & faw gata e 21

(iv) forga w1fery Hiex— forga wifem HieX (7969 Y&R) H o1g 1 =9haR fewn Jox
S o RO € Yol H 21 Feel H e (sinusoidally) IReT st
Y I Heshig & 4 fewk o Ufta faga amd sa= gt €
3 319 X o fasrelt & Hiet oy it =wHeher feer 1 3@ gahd 2

re— :

tgfafEm qen weE (PVC) o o9 9uM s1idfes Al o ] Tdel @iael SeFehR TigY STyl 3% eid i
e 9 el W W SeleRd: @Ey) T Bl SeFmR gos oifee faent =am gl o 1idie = 9@
AIST-91 ¥ Tl 39 I 959 | 39 YR FET fo fRd 999 g aedl &1 e &l 9 3 e i &
T 9N H UEY ¥ R A H I8 foha1 THG o1 71 9 3@ fR fihd (PVC) o o7 Uy ® fird @Ha
<o WY ¥ SR A § Sa € gHa ol € TS foh o8 SHt S qe fo ursd o fiRd @ wan e
Tg ot <@ fof Uogffam & ey o fRd gog gesh STieishd T T9A ofdl &1 TOT 1 82 8 59 Fo eyeii
o HROT € S TR UgfafEm o qrey o S R, Sl gk g Tored o, gRad w1 Sreifd e T o1 ferie
FHT Bl FoR et oh HRU Sq= HSh F6l goih b1 T H1 TR HE1 1 3W YRR HT GRS | g
YIH19 3TH Fed g A HifY & didd (PVC) wed § Jor urd S =&l it sifen gaent ugref faga

et © Saifer vgfufam = 2

6.9 W&

Th hecll oh Fehe W@ S8U FHeel | Foiad IRend § 37al 36 Fgell H oo™
TRedT 9, 39 Fee § fae@ om IR e geawdt 21 A SH feafaat o < Suget
A orer-stent afttd &1 T 21 qenfa, 3 S ferfaal §, et ¥ o o ok
T B i D, o 1

g Afaea afs I9a oF Ty Shecll i AUl 81 akerdl, ad

do, dI

a Yar

H-gHY faw@ N 0 (turns) el Figelt o Gt ® 9 G9M gah g ol
Tag e T 5 Feof H wor &, uRafid g1 @ a Yok e 3R fagd arew
I | AREH FAT ¢ TAAT Tk U] Ferad- a7 (flux linkage) T U BT § i
foh TH-T frw gt % fo N, % SRR € 7o 39 fefd

N, o< I

TH G § WHMIITAS TEeRi i Giehed %ed B gH <@l fh Wiehed @1 WM
FHecll & Sl qen 39k ugiel & A9 (intrinsic) TOTEET W R T B1 98 ua
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% iRt

ol 1 Wehfa o GHM ? S G wie G o fau wie o emwd den
ISR (SHITHA) e Sk site Suferd HieAd o wWEgdie K (T & A
oo ) R Fref et 2

Tehedl Teh 3AfE U1 81 g@ept fadd [ML2T2A2| ® S o ot et Tt
AT ¥R 1 el o U g oA i Sl &1 Uk i SI e B € qel
T4 H gR1 =4 fehann St @1 @1e 8 Side 871 oh T M | @ T € f=id i
S S e e 0 S e ) e )

6.9.1 3= Wehed

a1 6.15 9 3@l T S et gHiel (co-axial) RATAFIST (solenoids) foent
T H G 17, W forER Fw) 59 o7 afferst S, 1 B r, qen Swent s
Tfarg | I I HEA i n, G e I ¢ 9l G S, 3 e gma afvwt
SR 1, T n, B AH ST N, T2 N, FA9: Feferai S, aen s, § W 1 o
Her 2|

v S, ® HR L, FAEd A & @ A8 S, W Uk a9 W Tfid w81 wH
™ o ¥ fAfiw Fx &) ufeferd S, # ¥ weeE-guar €

N, @, = M,,I, (6.9)
M, ,, %1 GRS, %1 TR S, o |l 8701 ehed hed 1 38 371
W T ot el S 2l

T TS TR gRAIferRi o fw M, T TR Ee ) affeen S, 5 st fore
R [, R S GIRIE & T pyn L, | el S, o W RO Tete-sd §

N,& =(ny) (7"'12) (4ono1,)

= uyn,n, 11, (6.10)
el n, 1 URAfersRt S, ® et WY i W@ €1 TH YRR, THIHIT (6.9) T HHIHTT
(6.10) ®

M, = ,u0n1n2nrfl (6.11)

2 T R 0 98T R BR-WE i 0 9 feren € qen
AR & pyn,I, B GRAINCRT S, Fi GO qo <heE H Hoid
THEHM HHT 1 T8 &4 Tad gY o aiferent ofet 2, forgent a1ef
21 >>r, 98 TH 3791 WThed (approximation)

a9 70 fawda feafd W faer w1 oo S, 9
forge o0 1, vefed <kt St & den iAo S, ¥ - €,

N,®,=M,, I (6.12)

21 71
M,, ! WRATfereRT S, 1 RHATeTeRT S, o &l 370 Wehed
ed T
S, H ¥/ I, o SN0 Foled G TWE S, ok AT HifHd /T ST
TR ¢ iR TRATETRTE agd et &1 37, W S, % @
TR -l §

forT 6.15 TAF @4 | ®T T wad
e WA N,@, = (nyl) (”r12) (4orul,)
220 T Wnyl, S, ¥ W I Fo T g1 T (6.12)
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SETH T T

M,, = ,u0n1n2mzll (6.13)
THIRLT (6.1 1) T THIHIT (6. 12) 1 START ¥k &5 U 2l &
M,,= M,= M (HF) (6.14)

T I8 QA I ofeE i el aferRTet o fore qwiidt 21 denfy, @ deu
9k ®Y W FA 2| A Hifau o A v :afefersm s aiEfes o sgd s
=it (qen arer uffersht | ek WehR X W@l Bidt) 79 o g9 W iR N, @,
1 UM T M, Ak 7 ARATRT arel IRATersR o6 hRoT el @71 § ThEHH
Gkt & ¥ fmfser 21 2 feafa ®, M, &1 oM wRa et qenf, ster afferR
Y 3G FAFT 1 TUMET Tl 3T hicd BT FAlToh 3T HRATCIRT o hIRIT Faeh
& IRl URATCIshT 1 TaTg qel |eT-21-91e 3TYRY h1e oh IR-UR ufRafad g
Teiifere s fefa & M, 1 T off stid wwfed e U feufadi | M,=M,, S
UM AT ATHRT B

ST ST FT AR e T8 HHE L b1 ¢ Fob qieferenmet o o7 Aream
Mg 21 THF TN R AR Wi JAREC H1 HEAH W B @ S T
T T B

M=p p,nnmurl

7 W1 Heequl © foh et uRtifaement onfs & 8 1 S Ui
Ik QUSRI U GIY-E-T1el Sk |rdel fKepfa=ag (orientation) W fAsi 1

IR 6.9 T Tehs! FAHR Goferal, Th HW ol r) & o qod aifere fren
r, 1, TE & r, << r,, el @ € qe S o oh WOt ¥ 39 e % fg
3= UTehedl T ShiTSy|

T T TR 91 IR Gl § U [, ¥R YeifEd el 81 Fech o he | ki
& € B, =y L, / 2r, | Tk TH TR Hech B B ST ST ¥, IHH ST
I %A R B, H AA fEeR IH1 S That T 7,
@, = nr’B,

_ﬂomﬁzl

a i 2

=M1212
H UK,

_ﬂon'}z

2 9

TR (6.14) 9

oy T
M12_M21_ 2r2
o T R B9 M, 1 T &, o Wi W § I8 WA gU FT ¢ TR ges
& B, %1 A &% 1 r2 W THHAH 2| A9, B9 36 A FI WHR B Thd €

Ffeh r <<, |
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e, IR 6.2 o AN 6.3 i T K| 36 TAM 4, 5« Al Fsefl C, d &
ufafid gt 7, et ¢, W fagd 9k 9o 9T i 71 7 oA et ¢, (W
N, 3 arelt) H v @, ®, Wk et C, # HW I, €

T GHIHIT (6.9) W TH U B

N,®, = MI,

I o WY IReEeeid gRieT o fog

d(v,2) _d(M,)

dt dt
Fifer et C, § Wk e 9w 9 w1 71 7

6 - d(N,9)
dt
T W B,
7 Tiiar € o et grecht o ufted! o afioeer grecht o faga aes @ ifa
FI Ghdl T Weh faga a9 &1 IRE ¥ iEd w5t T qen <l shefert
o I Tehed R TR R

6.9.2 W-Uahe

e IU-uf=s] H & Us URATTash! | 98 arefl &R o ShRoT ERI IRt §
IO T aTel Food oF R H faar fwanl ot twa fagea gectt o off 39t geat
T 9N qRafad & W FHedt § B are Foied qiedd oh R, foga aes ad
R T H9d 1 TE UREST Sl -0 FEd 21 39 feufa o, N areft geedt
Y FeTeRd-sedl, Sheell H ded dell ¥R o HHdIae € qel 39 o Y Uehd €,

N, o< I

N&, = LI (6.15)
Tel Tarfaes feris L gec #1 - F8d &l 30 Gec & @-Wo
7o ot Fed 1 9 9w uRafid g €, el ¥ Heg o off ufafdd e 2
I (6.15) 1 ITAN FH W UG fagd aesw oo g

oo d(Na)
dt
dI
e=-Lo (6.16)

39 YR, W-URA fagd aes aa ed Feet § fordl ff o ufeds (agn =
HZT) 1 forie L 2l

e sttt o feret ufie o folq To-Utehcel 1 UM e H9d €1 3EY Th
el afiIferehT o T-Uehed 1 UMD Y, TSTTeh STIYR S1e 1 &A% A 9 Talg
1T, 9o T Uehich ofelE | W 1 GEA n 2| uRAferRt H yenfed g ol ¥ [k
FRO aEE &4 B =y, nl € (€A F1 Hifd wR JAE H F0F AT GO |
RAerRT @ GG el Foled @

N&, :(nl)(yonl)(A)

= unAll
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ST T

T8 Wl F Pl GEA T 3, WU T,

_N&,
I

L

= u,n>Al (6.17)
Afs &9 AR &1 SIq:8/ iy 3T gameioa ot e ¥ ¢’ <
(301 ok ferw 7 e, forht smiferss gaensiicran 1 9 S ), @,

L= p,n>Al (6.18)

HScll o1 TAUhe SHRT SIS ST G WIeH 1 gashvitea ™ F 2

fta foa ares o &1 et faga aes 7o (back emf) St w&d € ifw
e Uiy o forelt ot ur-ufied= o1 foier shear 21 wifaes 3fte 9 @R Sig
%1 1 el 8198 AwT H ToAmE 1 fagasesh g STEy ¢ 37d:, ¥R Wi e
o fau, forieh foega s o (€) o favg wME w0 gga ®1 98 fman wo &
<eehig fefast el & &9 o Gfaa 8 Sar 21 et aftue o fapdt emor e 1ok forg
F FH H L,

dw

ar

f &9 Yfalees &3 i U9 UM o a2 ohadl WUt 99d W gl faer Y,
qa GHHI (6.16) T STAM FH W,

dw _ dI

de dt
U [ Tt 6§ R T % #E R,

W:de:ledI
(0]

31, ¥ ] TNfud & Savash el gh,

W= %LIZ (6.19)

TE FEk TH m FHAM &k TRl w1 w1 Maw e (AAR) F AR
mo?/2 1 I e © e <9 @ 6 L, moh ey @ (etefd L for[ Sge ©
den ferelt wftaer o fSem @€ 9aifsa ©, oW o s adn sed o1 foie o ©)|

Tl geioey Feferal § WY-9ret yarfed g arelt Hrst i wm feafq W faem
F| TH FHecll o WY g wiH, Wad €9 9 fomm 1 v & A0 o J0e
BT FHERTT (6.9) f 9 o ®dia g S

N1¢1 =M, I, + M, 1,
T&T M,, 36 el & I 1 (& H 2
3, e w1 E9 ST T W,

dI dI.
& =_M11d_tl_ 12d_t2
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http://micro.magnet.fsu.edu/electromag/java/generator/ac.html

TeTedt T ST Rt GHTel Esite fersror

|

321840 6.10

M,, @-3h@ 9o 39 L, 50 feman s 21 e,

1%_M12%

dt dt
ISR 6.10  (a) TRATAHRT | |iad Fahd ol ol SAsTh qRATCh] oh Jaehi™
& B, &% A T TaTE [SF 91 § FId SIS (b) TE Fashid el qen Genfst o

g =-L

Gferd feereaga Sofl fohe &9 & qoria 272
k34
(a) G (6.19) W, FuHT el ©
U, =L
2
1 (BY
=§L[ﬂonj (i wRefes & faq, B = p,nl)
- l(#onzAl)[ij [T (6.17) H]
2 ol
-1 pa
24y
(b) Wfd Tl TR o Sl @,
ua—% (el v et @ Toew vere fommm ?)
_Us
Al
= on (6.20)

S AR S S R e 5 e B 5
W Y ok € [S1eAd 2 gHIR 2,77 fEu]|
U, = %goEZ (2.77)
S emeti ® St & Y e o A ¢ THih (6.20) 991 (2.77) T
feorfqai shwer: T qRATTeRT q Teh FHIR @i G o fofe sgea= fope w2
e o =aTueh & den fava & forelt off U o o fore g @ foraw 5 e &
Fora/3iR Tt & foremm 2

6.10 Yadt gRT ST

fagd Saeta o1 uREe 1 G ®9 ¥ %E YR ° SUEn fHA T T
ST qT Heequl ST JAed! &R (ac) TS &1 100 MW Fraed &1 emefish
TG SR W U T fgeRfad 7 #1 39 See] W, ¥9 39 WA o g
fagial 1 aviq w0 39 7 & IR w1 99 FEad St feTen 2w &
ST &1 S foR e 6.3 W Hokd fohan man o, Tt o9 o fogd ek 5o A1
Rd w0 o o, ww fafa 7 2 % o o sifufg=am o steren soeh gt e
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¥ 9fed fan Sul <9 heel T Jasa a3 B o
0w B A 9w (8 o Sfciaed) weret
gAFA A cos Oé,ﬁO,AHQJTB%WWW%I
ToTd IRade & i I faf¥, T oa yemedi o
Sif 61 6 fagia 21 it =it St <6t fagd St
o ufafda s 2

TeATed SR S o ol sTed fo6.16 H <9I
W%|WWWW%G*WW(roter
shaft) R RIfd et 81 el 1 goi 1e1 gaama
& % faun o ioed 21 reet (9 iR ed §)
F fordl THEHE gahia & § fRet amr w@eE g
Fifse fafe 9§ o w81 Feelt ok T 9,
TEH T Forer aREfad gian 8, e o et o
T o aeeh o URkd Bl ?1 el ok fox gt
Ergpif (slip rings) 921 Tg'?ﬁ (brushes) &1 T kS|
T ol YUY W el S R

9 Frecll hl THEHM I =1 @ ¥ FOH HIT

ST e & WiEe B A9 &kl Afee AT o 6.16 Femerd! umr wif|

& R0 9 1 WA FRE GHE T 9 = ot © (I8 T
U fh S t=0, 6= 0°) B IRUTREEY, FHecil i JuE &=hed, forad gahi
&5 Tt Behd TRl €, TH o T Uit eidl €1 TR (6. 1) o SER T Tw
¢ T T

@, = BA cos 6 = BA cos ot

% & Fram 9, N6 Al ot gect & fau 9 forE 9w 9o @m

da,

= —(cos wt)
dt dt
31d:, T aTesh =t o1 drcelforen 7 ©
£=NBA @ sin at (6.21)

T2l NBAw T aTesh ot &1 ifeshad A 2, S sin ot =+1 W 9 gl 21 afg
&9 NBAo #i ¢, 9 Teid,

=g, sin wt (6.22)

Fiifeh S el (sine function) 1AM +1 | —1 o die a=erdl 8, ford amesw
a1 o1 T o1 e A o WY gRefid e 21 o 6.17 9 A it fh e
6=90° a1 9 =270° il € Al fagd 9 o I =H IH W el € Fifh &
fagell W o o aiad sifeean 2

FifeR U1 F RN STt ®9 § UREfid i & THiAT 9N &1 Jeadt 91T (ac)
HEd 21 FITh =27y, THIHT (6.22) i B0 7 bR @ fora wehd &

E=¢gssin2n vt (6.23)
7, v, S Y el (3HeR) o ufGRET & eTafa 2

= au for gl (6.22) a1 (6.23) fagd @ o o1 dreffies 7
TR & T &, +e, T —¢, o s e T4 ¥ URANT B 21 &7 16/ 7 H e
foh Yool sifeedl 9 € 1 el 3iHd I b Td i
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0

A AR S

for1 6.17 T Ja&Ta & H ¥ I R & U § Tk A (G a8 §el a1 g ¢l

3410l 6.11

g S |, TR i YA o foau steavas s el 9 9 fird
T UM SR WS T S B, S0 o few, sl gl 3% wrer-fagd s (hydro-
electric generator) F&d €| fasheqd:, SHIFa a1 &7 Hidl 1 SYAN Hieh, T &
T ek AT YST A §| I E W AT ] AR hi A o foIg FE | @
g1 T° 9T A (thermal generator) F8d €1 HFd & WM W AR T
SO 1 AN foha STa € o &9 A9k 1 Sifert Wred eil €1 STk Sttt 500 MW
3= foggd wife S0 X Fehd! ©, 21901q T4 100 W o 50 oI seel Teh 1T SeTg
S Hehd B | ATeeRier S o ghreferl w1 STeR T Sl @ 9o T S 1 gam
STl 1 AR | S gl egf 50 Hz ©1 e <9 §, S emient (USA) ® T'
a9t 60 Hz 1

IATET 6.11 T Th TR TEfehel o et 1 YA 21 Ysel 1 Hag 100
qM10.10 m? &%l IIell Teh heclt ¥ 21 el Ui Yohg e qReH0T (=Fah])
X IR € T T€ Teh 0.01 T ol aiet THawH Feshid &5 |, i heefl & oA
el o oged €, Wit 81 Hecll H 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
& =NBA 2 TV)

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

=0.314V
ARy dieedl 0.314 V 2l
TH U 3T W ¢ for forgm vifed S o forw Sekfeuss Gt w1 war o)
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ST T

uferal 1 weEE (Migration) e S fomH o & ¥ 3R ared H fome o @t & § Tk W o gan
21 SR ok foru, yesh ol | Geeian 9 vefl wRdia SuHersiy o So-Tore § fae iE Terdt fRT Sed 8u
TEE WM ¥ 5w a3 ae e K @ 6 g6 yew Ued o diw foea gaehia URor € wehar 21 gest @
et &5 et o T Sfaerd & wea Sufterd W1 Sl @1 21 Yaed i arel uferl o o faen s s
¥ T e & IFd AINEN 8 Gehdl B el a%h ©F o € UierE § fRel YRR o wiie geen ueie o
T S T g e g2 ¢ o fagad Seehta W € ga i feen fefer # g v € gehdal €1 T
T (optimal) Feorfd W fomm X o wferal & Al § gedl o gaehed 1 o B €, 9eft 1 wfd v € den
weft o YRR ¥ T faferse farged 6t <1 @ den A A ARy o= ®9 W TH-SW o oleed 2| 99 T faga
qE® 9 oh FHIHW (6.5) @

€= Blv
FTB=4x105T, | =2 cm g, @ v = 10 m/s & T & W &rT
£=4%x10°x2x%x102x10V=8x10°V
=8 uv
T 3Tcdia A Tavalal el © o eHr TRehed ®1 Aedl TETTs €1 S YR h1 HStadl Hevd s

3Ty favalal il Ggfed X Geahdl 21 a1y, 57 aafeml o oo faeim Skt (cells) #1 Te=r &1 7 €, S
e TITalR 1 TYFA F Tehell 1 Uferl § 30 YRR HT HIVRISH F1 UeH T HT S GHT 1 37 wferaf

Y e o ot T el € R ‘
RIS

1. &% A F frddl ag w1 THEAE gahig B H WH W ITH ¥ oA aral
R A 1 T FHR IRAMG HL Hhd 2
&, = B-A = BA cos 0
Te 0, BTG A & o= 1 HI01 2

2. YR % fogd gaehia W0 & Fom o SER N W go Feclt § Ui fae@
ek 901 SEY O 1 Jahid FereRd | URade i G o qed Bl €
7 ¢, Th TR Hag gahd Torerd g1 AfE aiee u §% ufeee 8 ar e
T ¥R = ¢/R MG & Sl 8, 58T R Ruel &1 giedie 21

3. o @ 9m o @R, URa fagd 9@ oo ®1 Yo 39 YR gl © T 9
39 faen 9 o garfed &Y, S 3 giadd @1 foiiy R s R0 SHen!
It g2 ?1 U N Frewifia oot § wu fog st W 1 @ik 2

4. I UF | FaE H1 wifcash B Hi THHHN FaAhT &5 Bk daad @ qel 3
& ok TeIad o I ¥ Fe o 39k i o <= URa faea ares 5w (o wifoes
fored omesh et wed ©) 1 AE ®
£= Blv

5. TRaEdl Gaehid & oh ke feord o1g (S =Teieh) i Sl | Y d w=faa
B S Bl 3 ol § o1 ok &Y W foEd ol atdd el 21 UEl URT Hew
¥R €

6. TR, W SUA U1 MW S ST S| THHT W N/ [F B 9297
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% et

eI TAR
fa=[d e 9 (emf)
T Wehed

-

228

et Freett (Featt 2) | o ufked™ ke feod Feett (et 1) o IR faga
qMesh e Icq=1 HY Hehal ¢ 3@ FaHl

dI,
- 12?
SR S X 2| AT T M, Fecil 1 1 Feelt 2 o "o ST Wehed 21
M,, 1 o TH TR uRefod fFar S "R €1 39 < Wl ¥ TH G
qoIaT Bt 2l
M12=M21
e ot greetl | U aieds g © il o uRed gheelt § weh ot faga
& et 1 S Hl ¢ T W-URa oA e o9 w1 7 Frefatad
TRl g e TR Sl @

& =

el Lhecll 1 W-Uhe 81 98 SHecll o e HI 49 § S uiue o e
ft o1 aRerds w1 fekie e )

9. ferdt st ufefereht fgert i u Feeheficran & waed &1 8, 1 @R
frfafea g g1 =79 fovar ST €,
L=y u,n"Al
el A URATTEART 1 ST 12, | SUHT Tl TN n STH! ShTE TS | v
1 GEA I T B 2
10. forslt gt & S # fagd gaentd 9307 g AT ol bl foe[d Setl o
TR 3 E1 AR N B el 91 A SIS H1E Gl FSoil THhaaH Juahi
&7 B ® Ufd ¥ehe v F9 T @t Tk fagd ams 9 &1 7F
€= NBA (2nv) sin 2rvt)
g =k feoman e €1 el e 4 for © fh t= 05, W heelt gahig &
o Afeieed 2
Poica BIEED fammg HHreRToT
@, Wb (aR) ML*T A &, =B-A
€ V (3) IML*T® A" e= —d(N®,)/dt
M H (F7%) M L>T2A7 g, =—M,, (dI, /dt)
L H (F7%) IML*T2A? £=-L(dI/dt)
foaemuit fawa

. foga U Gaehed 1 TH-SER % WY SIS Gee €1 SHIgel el o URe o

e, TR T &1 310 fohT TTe yant o fag o fean o Tifomme eTerst (em)
TEehTT &5 1 SCA hid &1 S THA UTEE G 1830 h I IS al TR
B fohT T T A TR 9 9 WRRE fRa fF 1faae ges for@ o i@
(39 FW B TR, faea gawhia, &fior qen yaet e 9o Th-gm 9

Hafud 872

. et i uftae #, e o 56 YR 3= Bl fored f e aRadt gas

TR T ToRiY T Weh| I8 Sl TReT0T o THgid o 31U ¢ Ay, Th gl
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ST T

wfwer o 4R ferga @ oot sEeh Tl W Sea= el 21 I8 Tere uiedd o o
TR afud B

3. 3TIe3% 6.5 Tk fogd aTesh o1 1 fod=m1 1 7 81 39 STauRon %1 e
T THA SAEY W A I AR Sl T G i g B o w9 o
WAAAYES T ThG & qfy, AT oEw fer o & [ AR 9 &
q (v x B) 7% fearcaes 7€t 8] qd «ff qw o @i oRerd! geehta & o SR Th
U T aeeh et S BT €1 o7 Teer gerhia s | Tiae e U g6
o T gRerdt gaent s | fEer e1e e o frem o forg wmiha feefa o wedtd
ﬁﬁ%l%é%@%ﬁm%ﬁqﬁ%ﬁ%ﬁ@ﬁﬁw&mmaaaﬁw
Hohd 2l

4. N9 U A U1 1 ek ok Yol o s iferd A S € o afgeht w1
ST B W 71 FoR e gRI STAHST 9t oh¥ IcqT Bl 87

A

6.1 fa96.18 (a) ¥ (f) # aftma feafqai o fauw U@ =m0 =t fKen =1 umpfed (predict)
Fifsal

(b)

_______________

(a1 o T AR F AR e RN
() x((((((((l‘:y) |
(m%@;ﬁﬁ‘@ﬁaﬁaﬁ%&aﬁr) 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 fow o< o fom &1 3T i g IRa forpa um
=1 e 3 =hife)

(a) & AT STTHR FT IR JAHR U § 95 @ 85

(b) 5@ UH JATHR U TH W g a” ¥ fawfua fwan s w1 =

@ © o © o ©° o

(@) (b)
oz 6.19

T il URATTCTRT o 3Rt Wi ofarg | 15 T €)1 ST $1802.0 cm? T Th
BI-| U AT 1 28] oh eferd @l T 81 A GiATfereht § o8 aeft ¥Ry
FHIAM2.0AT4.0A 0.1 s F A W A ¥R G oF T IRa fora s
aa foha grm?

Teh AFAHR g feehT G 8 cm TH 2 cm &, Th T W Aigl Fel gaml 2l
T U I A o AfFeeed 0.3 T o6 THEHN qaehid & § e i IR e
@1 21 3 o9 & R e F1 a7 1 em s € df e 9 ok AR W Seq fergd
AMesh I TR BN, 519 T[9! Td A9aaad 8l (a) 9 H @el o1 & (b) A
FT B e o | T RRufd o Ie= IRa dieear fha v a& feehi?

1.0 m @& o1g & B IFh Th M ¥ IW A sifciaad I8 o uRa:
400 rad s &1 0 g @ o R @ 21 B 1 T 50w i qom
Y gufdha {1 187 & e 9ol ST 0.5 T 1 THHHH Gesh14 &5 SUfeerd 21 I
T 318 oh Sfte TATUq foaegd aee 9 &1 T RISl

Teh AR Fecl fEs! 51 8.0 cm A1 %l 1 H& 20 7 3104 SedleR =
o 9Rd: 50 rad s~! &1 IV A F 3.0 x 102 Th THTTH gaid &5 H g4
W 31 Fech ® S eifershan den Siga Ufikd fawga e o 1 9 9@ Fifeg)
I FPeall 10 Q IRIUY 1 TH 98 9 SHC A1 Feall § YRl o Awad A1 &1
TUHT RITSTTI et SO % SR &fad e v w1 ToHT Rifsw) 98 wifed wel
T 9 Bt 72

ud o ofem fEen & fogd U 10 m i &S Hien 98 0.30 x 10+ Wh m-2 e
I gedlt o eI &5 ok Afdst Feh W ef§ed 5.0 m sl ool ¥ iR @ 2
() AR H YR faga ae® 9a &1 qcEfies |7 1 362

(b) o aTess a1 =1 feon @ 22

(c) TR <1 A\ T S=a T fawa @ 22

forelt uRger §0.1 s YNI5.0 A4 0.0 AT fiRell €1 af% sfrea ufika fora o
T 200 V& a1 uftuel § wiehed 1 STher RIS

- T e o Tk I W A= ke 1.5 H 21 A TF gl §0.5's
H 90§20 A URARTd 81, T T FHecll i T Sedl | fehd 1 dRadd 8 ?
T 9 H IET T 3 1800 km/h I ¥ THEM ¥ WH % @ 25 m A
&1 1ok ol W foha fasaiaR Sea=1 €I geolt o Yeehid & 1 7 IH T
W5 x 104 T Al Afq o1 (dip angle) 30° €1
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6.11

6.12

6.13

6.14

ST T

ITfafied 31y

A AT o 1vamg 6.4 & Sfeifad o feer @ ffeg e & Sca=1 T ol
forega g5 § ¥ 1 AE w9 R S € e gaeta & 1 9 T IR
T4 0.3 TH0.02 Ts & R ¥ ¥l 71 370 AR U 1 Fal 91 wig ¥ foad
el & o9 T TRk 1.6 Q8 Al 36 od § HE o &9 § Vi @9 0 22 39
vIfer =1 G = &2
12 cm ST =Tel iR U ekt qomd X ud Y afefl o oA €, x-feen o
8 cm s % T & =M@ ST @l 21 o[d qe STeh T k1 GRS efeh z-fEem o
eHT &5 1 T AR & 7 df THEHH € IR 7 & Tmg o W Fred 21 3 8
T RO G § FaUrl 102 T em-' & (37eifd FoMcHh x-3781 1 e & gahré
YA 0 R &9 % AH § 103 T cm' 1 g5 it €), o & & 77 |
10T s'%h1 LA &t +ft 81 w1 21 3 el 1 9flie 4.50 mQ &1 at 9ka om
1 AT TS fewn A S
T VIfoaemelt ASESTH o ok o Yl o od gahid &5 S el o qREm
w1 o fma S ¥ 9 R U S W9 2 cm? 8% Hi =W g
(search coil) T FaIT R0 T 21 39 el § qE-u foaqe 25 Y & qe
a1 &5 o e Saterd feRan T € R 99 39 ga T W & o STex ke
ST B qodd: Tk 31 fafr & e grecht #190° 9 dsft & 51 34 € el oot
%1 T Gah!d & oh FHIR B S| 37 A1 A=A H el 7.5 mC 3Te¥ Hl Jae
g & (5 aftuer o yeig Rt (ballistic galvanometer) ST F1a fehan
ST Hehdl B) | HScll qe URMT 1 G Uie 0.50 Q€1 gah b1 & dion
I SR RIS
5 6.20 § TF o1 #1 ©F PQ I A T} S T2RAl AB W @it € 91 T
Tt o % el o Hem fiod 1 wefEl, 98 ud gaig e e sificleed
feeneti & B1 U fesHieX (URmEd) G ®l wefiE @ us few K 5 geEa o
GAife e 71 §1 B W o@E = 15 cm, B = 0.50 T @1 WRal, 9 qu
YR G T §S ofd 1 Yk = 9.0 mQ B &5 il THUAR UM |
(a) W@'TrﬁKlgFﬁ (open]%ﬂﬂT@ngcmS‘laﬁW@WﬁﬂTﬁﬁ{Wﬁ
T 21 YA foRd aTesh 9 1 99 TS gaur (polarity) ST

o7 6.20

(b) T it K Geft 81 W B oF TG0 W ST 1 ST 81 ST ? &1 8
I Fsit K 9% (close) T Al SMT?

(c) @ it K Gait 81 71 D€ THEHH o1 © d ¥ & 79 of seiegHl W &
ROTHT S h1e TR Il TR 37 W B HI A o HRO Gk g D
T T HRU T HIf

(d) Foft % B 1 feafd & ©8 W o™ aret STauee oe w1 7E FA1 g

2019-20

231



% iRt

232

6.15

6.16

6.17

(e) Fsht 9 B i Feerfd B &l 34 91 (=12 cm s7) ¥ =@M g fohat wfr
(&1 T o faw) &1 STaeashal eni?

(f) o= ufmy o fRadl Wi 1 SoA1 oF ®9 | &9 367 39 K H1 @@
1 2

(g) T B€ ¥ 39 TR aeeh 9 1 A 1 TN A Jahia &5 i e
il o dded B i oS 3ok FHIGR B2

T o IS aTCl Teh URATIART |, STeht @S 30 cm T ST e 1 &A%

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

Y Srare d% Y faa v €1 uiae o fer o get Tl o e sea s faga

e a1 HH &1 A7 IRATCTRT o fo T Gashia &5 oh qRec ol Iual

FT ghd 2l

(a) To6.21 ¥ WMT TTER T @« Hrel, TR TN Th MR o9 FTE! Th 95
FI AE a®, % AU S TRk 1 SHSTh YT hIfey|

(b) 319 HH <hfSe fF did 9r § 50 A T o Yanfed e W § qen o w fer
FMo=10m/s T IE 3 HI T F @ 21 9 § IRa foga aes oa &
IEheH 36 &9 W FHIWC 96 x= 0.2 m 3| T & AT a= 0.1 m AT qe1
Tg HM ofifere foF SqeRt gieie aga eifuss 21

Al

A

oz 6.21

feret M 5o a2 R Fea orel W ufey o fRR (rim) W T aeh STmee wefia
fopan TN B TSGR Wia SohTE e W Sy 1 W A ¥ Ufey % Tk (slope)
Tk Ud G € 91 9% U A& ok ufka: wdur Wed ol ¥ T © S
fop for1 6.22 ® zwifn o 21 ufew o oo 9 W, {9 o AR THEHH FaEE
& fawafia 21 39 39 WehR uRef feran e 2,
B=-Bk (r<a;a<R

=0 (=)
JaARE &5 FI TATF HE' (switched off) FH & WM, AT F1 FHIVHF a7
T HIST|
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