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6.1 TfHenr

foRa qen gashed %! ofd GHT T T3 qN1 3TTag UREeAd AT Sl @l
&1 St vt o gRfen <ol | i, UfteR e 5w o1 oeR g faega
YR R foRT T g A g7 gEir femen foh fora qen geeher wWem gt €1 S=iA
A fepan o i forga emaw gahia & S i B 1 3Rl o foru, fega &
YA I T g8 Tk JIh1g G I el w3t 21 390 U et g9 S
BI1 & — I Sk Toadd Tore We &7 1 MaHH gk fogd 6 S Y Hehdl
€7 1 Wfa foR[@ qon gaeh o 919 39 YHR % Hedl F1 A Sl 27 TEeH
ST Uk T BT @1 ST E 1830 W Higehel i NI i W q S e
3R R ® forw o w7 T w9 9 gwien f uRadaeia gesE &F §g
Fefedl o fogd o S w1 21 39 oA | B uRadaeiier geehia & o
et qRereTIstl o aR ¥ ST 3l 9 390 fed fagidl sl 9Heil| a8 qiee
o geenta e g faga o) S et €, 39 Sfad &9 § € dgageasig wor
FEd T
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AT A 0T el Hgifaeh A1 Yifereh ®9 9 & ST giee
Tl © o AR gfte § feore@ A @l at fagd wehrer 7 &1, oA
T 2, TelwH T 8 iR e 7 8l BUE Ud ' o 3 R
(pioneering) TAM 7 € MYfTeh Sl T TEHEER o o™
1 H9E N ST I WA o TR Sgdgeehid W1
el A T oTed i feE 2

6.2 TS UF & & WA

AYAGH T Y07 HT WIS q1 SHRT T S T B g R
T 3R TEN TR STHING ¥ BH ST § @ YA b1 a2t
Eauf

9T 6. 1

fo 6.1 ¥ ¥RmMd G ¥ 9! g Tk Feelt C,* w71 S
T 4T o % A YF B 59 el F SR udhen S € A
YR T Gehash faaifud B ® S Feehl ¥ fagd um
Sufeefa =i guriar 21 gg foeiu qft qe @l € 99 qh <€ gk
Tfa ® @l 1 59 gash fer g § @ aard % fagy T2
Tl T oIk ki el ¥ WA 9 & Al gREd fagda fen
o fagrg gwiar &, S & yare w1 fXen & fauda eF i g9 @
THh AfIRad, Sd 38 9o o Il Y9 H FHSall Bl SR A
T R A W E A Rt ¥ fagw w5 fRend s ga w1 s
TR T T 1 3rden foada e S € sHek stfafie, S
Ja% I Fooll i AN A THY L oS § A feman S
& i foeiy @i gafery o tfues o grar 81 =+ <@ T
2 fr afg < goe 1 fer W WU den 5@ S e
C, &l Fooh T AR 71 79 Y e foran <me @t ot @it
TR I U S BT 81 T8 9T & [k et B g 6T
3R () gaw a9l Feeit & 7 Qe Tid B Flawer 2

I 6.2

fod 6.2 7 <T g A 90 ¥ I g€ T @ FeA C, §
wfaeenfaq fovan T €1 Feal C, § oTafad oW sTafted
HaT 8 e $1 S @ greeh o, el C,H
SR A €, gRET T fas giar 81 @ gea ¢, W |
foree om0 o1 Fefd e 21 S C, T XA W E A
fore @ faam e 8, fea 30 ar w5 fadm famda fem o

b
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Sw 29 [1797 - 1878]

SE® B SR yrEifie -
e, fire favafaae™ 9 dheR
Tenn fereitee SRege™ o 9om
e 9| @it o yal o IRl 3T
JUFFd IS da% i el T@HT
T TH TIM W AR &1 pefadr
AYCHT 3% foed gkl H gl
guR fFu w s foem gewm
TReX qol THh AT I8 TEARE h
effoshr fohanl =4 U0 i
@ISt i U1 39 &1d kT Il @I
5 9 = vy § yarfed &m@
T ke F U 9RA w2

(8481 — L6LT) Rk ¢kl

1V < A F e F e wder
¥, YRMM G %1 Gopask faafua g 21

g 81 7% 98T 9t 9 @Al @ W@ q% el C, M | Wl 21 5 Feedt C,h

* v ot el A U’ IR H ST R S € @ g 9e famn s ® fR 9 e
el @ w9 € qun 3% 9 ar @ SHEn T ® S W Sl qSiel %1 wd wel 2
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feer T <t € e ¢, TN Bt € @ ST g R W <
ka1 B F@l ot Feforal & ge7 @iy Al faga orT Ra Fd 2

99T 6.3

SR I FAT B ok q1 sheell oh o 91 & heferdl o &
rer TIfd YT 81 Tk 31 FA g1 e | <witen fom 9w wer wifd
g 31 sTerasw sifedm T 21 fod 6.3 § 1 gpefemi ¢, e C,
@i T ¥ S feer T T ¥ el C, i Th G G ® Srer T
€ S @0 el C, Bl Th Ta-Fsi K T et Th ol § el
S 2

g 3@ Wl ® foh <e-ohoil K ol oM W R Tk aifores faeiy
Tl & ST R SEehT Weohdeh deehiel Y WX A199 1 Sl €| Afg gheit
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B = N

%é o7 6.3 TN 6.3 & folu yarTeTs aen

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

,{EE 2 d TR o wh aifore faei <@ St 2, dfe g8 fadu fawda faon § e 21 =7

*5 off <@ e © T afg Fefaal o Sk ote & oy Tk iR 1 ¥ W € W

E/E @ foeiy el ®9 9 &% S 2l

£ 6.3 wSeHT ol
TG 1 A HI dlel Toh A U Gael Sl @IS w1 §9a g3l qenfy,
9% T8 fF 39 9% fam Sand 9o Suen! ToEl ¥ 9 e, 76 gush e &
F1 STEURoT ¥ IRfEd € S STavEs §1 gahid e i ot i 3E YR

206 uRefe feren e @ fore yehR Tt worer ol ereamg | W uRentea fepen e )
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I &sThel A ol THAS 1 THEAM gahi &5 B (Fs1 6.4) o @ wman €
Tl TehIT TeTR ol ST TeRAT S EWehdl € —
&, =B-A =BAcos 6 (6.1) B

SRl WO B AU A T 1 HIU | Uk AW AR ok 9 § &G i
SFROT 1 forere Teet & 212 1 | fohan ST weht €1 THiehiol (6.1) i o
3l Ue SHEH & o o faedia femen s e 2

I o1 6.5 H UMW STIER fhell wag o fafa= rll @ Jaehia &5 o
aferor den fEend fa=1-far=t &, af Tde o et ToRA ol oo ol B

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

o7 6.4 THETH Juig &

STl ‘w1 1ef § waw & Wt gan & oredl dA, % fAT A A B, & B vw g emer A e

TId dA, T G & | w1 SI A da (Wh) 21 36 3%
a1t et (T m?) g1 ot =1 fohell STl 21 geieh el Tl Weh 2Afeen iy 2

6.4 TS T UUT T e

TR Yerll o STHR R e 39 frend ) wgY & e ot St
Y a1 ol THE o WY qREfid erdl € 9 sheell W fagd aresh §o
IR 2iar 21 3199 6.2 H =fed Wi Yeroll s 39 STEEROT %1 STER
HToh SAEAT H THhd B

AN 6.1 H Tl C, i AR el 3HH T Fofsh i Td qe1 F4T

Ueh HHAAI

6.2 H Sheell C, 1 SN fal 3HH L Tk 9N a1k Fsail C, i M,
Fecdl C, 1 AN AU 398 Y TH oW @ hecll C, i Td, Hee
C, ¥ Tog JuaTd Tae 1 IREfid HI 21 g d Foey | fied

fors 6.5 9 99a & W gIHE &

¥ Feelt ¢, | fogd aes 9@ 3@ 2 @1 g6 Wfa form o 99 & B | dA ,i¥ &5 31999 &1 &9 TiE

FNU Feel C, T gRm H foEg o yened wA €1 gAM

6.3 T fohT 7T Y 1 TH FleRer TR T YRR B W g1@

it K 1 3@ € d sheett C, § e &/ (o 36 %R0 gasid &) 37eq T
¥ Y U SAfushan WM q dgdl 81 RO, SHITE $eet C, # o gawa
AR Tl ¢ Feal C, H B oIt Gashid Fe o 36 e o %R e C
# 9ftq e aesh ae 3o BT 81 S S Bl qaeRt W@ W € @ et C,
T o fer wd T s Seeht ¢, H  gahia Tored H hiE ufiedd Tl g qen
el C, H ¥R Y[ B S 81 W Pl Hi Bied € @ Feolt C, W fogd 6w qen
THeh TR IO T el Ak &5 37T THd | SAfehad U | el I B
AT 1 $Heh YROTHEIEY el C,* H Gk W Hedl € X 39 YHR e
C, ® I7: Ui fod om0 S =it €1 3T weft Yeroh ® woh weife 9 9w ®
Rl aftaer § Gashiy T o IREdd <X oh R0l YR ford e o 3ca= =il
152 ¥ WEfTE Jai @) e frem % w9 § o R R e 7 dgagaE

* Are wifse for fogm g9 o w0 W@ guel faga 99 foga ga & 89 (ON) =1 %
(OFF) & W 3= B el uris & $Ru &fdus & s 2l
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ﬁw%mﬁwmﬁ%lwﬁwaﬁﬁww@afwm
T B

9RA forgld ameeh act &1 TRHATT Jaehid FoTard H GHT o q1e
g ard gRadT FT 3 & SR T B

TioTdE €9 9 9Ra for@ & 9@
_d%

dt
01 forg e 1 feen qen qRoma: o€ 9@ § &0 1 faen s s

21 3T faega == g9 Tl er=s] W Ha|
T S WIOLASST] o e v e spech o sk i

S o R ThEEE qREd B ) safeny e AR ferege ek 5
foe gt o, Ty o

(6.3)

e o f1aw, dSfid den I qea . da,
s e T foE o A o A £=-N-g (6.4)
a1 2| foga wex, foga < 5 el H B T TE N Sl wR IRG g ares §el H

qAT TAHET T @Il w1 93 ot
HUS i & Sl Bl SR IEet
YA 1 HETaH TARTHE e
AT S R

G ST Hehel

THIHIT (6.1) 7M1 (6.2), T 76 T &1 & FoF vt o aiad
B, AT 0 H ¥ foheh Us A1 Afeeh U_1 1 98al R fhar ST wehall
21 3T=0% 6.2 % FAM 6.1 91 6.2 § Tl I B H uiafdd
ok gl T 2| Foled W ufedd e & § 36 gedl o
AR H IR ek (S 38 foehig &Y o1 Gi" &) a1 Hecll i gawia & o
T YRR U FR 5 B e Ak o9 o HI01 9 55t S, off fRA S gk 21
7 sraeened | oft HugER geferl o uw fagd awd 9 uRka e 2
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o
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i
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~
=

IR 6.1 TI1 6.2 W fo=R | (o) ummdt o 21t f9ed g = o fag
39 1 H? (b) TR &1 AU H o9 URa om0 w1 Iuferfa fFa gar
w2

&

(a) @Afes fasy o @ & fog = § 9w 1 sifues Su foee ST wehd B
(i) Freeht C, oh S TH TIe 1 B 1 STAM H, (i) Heell hl Teh S= Al
T Sl W L, (iii) TIET FEA C, BT SR TASH Hi Aok AT H o S|

(b) URTHTGY i 2E B IYART FRT ST aTel B 909 ¥ d=a <711 JM Hefardl o &=
e TR O sod &fore STaft & forg TWeT S URA 6 % S B o Hid B
YaiTeRe sifawt @ g9 FelTar o 1 TAE A1 G I=IaE S0 @ ganT
FfrE wEEwe e gEn 7 fafgear o % faw gfag 8

SETEAUT 6.2 Th TMHR o4 FSTE&T TH ST 10 cm et © den fo@en gfady
0.5 Q %, T@-¥=m qa1 § Healer @i T §10.10 T % Th THEHH ki &5
! SI-Yd T&a ® a1 o FAR-UR Td B T €1 GaAhd & ol THEEE T
¥0.70 s ¥ SR I o AN S T T HUG Rt B U o aeen S qen
¥ <1 A F1G i)
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TN heell 1 Thol-WICY, Fehid & oh WY @ = 45 I Sl &1 THIHI
(6.1) ¥, URFYH GahTa Tored B
&= BA cos 0
0.1 x107
==
FAfqH T, @, =0
T | URedd 0.70 s § g3l THEW (6.3) W, Weh fo[a aesw 9 =m

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

3R R T qRETOT €
_ & _10°V _
"R 05Q
M ¥ o6 geeft o1 Jehia & oft ofu ¥ $5 vl S il @) fheg gt
waehTd & feer € (S for Wit 1 erey ey § gRafda =&t i) iR 18 faga
TS 9 IRA TEl Ll

Wb

2mA

33T&0T 6.3

10 cm T531, 500 & T2 2 Q U1 1 Toh AR HScll ohi $Heh aal oh aeend

geelt o et &5 o Aifasl uew § W@ T 21 W U Fed o o ufid:

0.25 s H 180° © A T Fect | IRA foRd ame® 9o 9o fagd 9w &1 eTehad
Fiful fRe Tg o W gest & gawig &8 & dfas Ted w1 AW

3.0 X 10° T I

T

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 weTe,

Py ey = 3-0 X 10° X (1 X107%) X cos 180°
=-3n x 107 Wb

zafere Ui fagd aes o 1 Semfad 91 2,

‘€=NE
At
=500 x (61 x 107)/0.25
=3.8 x10° V
I=¢/R=19x10°A
e ¥ foh A e[ o URATN o SMehierd A €1 STeh aceiueh 7 9= © qen
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 oo

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 aTes acT %1 Yaal (polarity) ¥9 YR &idl & f# a8 39 fown 4 41
JaTE Jg9 X 9 U I HH A1 FRE (FARIT &F GRAdT) HT AR B
TR0 (6.3) | 0T forg 30 99 i fRefud il 21 Se% 6.2.1 % T 6.1
1 TRieroT ohteh &n oSt o o i THg Tehd 1 T 6.1 W eW @ § T <
<ok 1 STI-Yd &% hSell 1 AR o A S @l ¢l T4 < Gagh 1 I Y
FHeell H1 AR T BT € q9 Hell H Yahd ol agdl ¢ 59 YHR peel o
IRA o TE fen § S0 B @ e T e v o ded w1 o Y Hen
T qft T ® S gakh H1 AR feord Yarh o Gel heell § UM aded feen o
BN &M <, 30 91§ Geag ot STl 1 Yeadr ST 8 Sdieh 38! 3R gah
1 3T YA T W 8l T TR, IS FHeel § Jachid oo F| Faehd Foiad
@ 30 T *I oy o o fog geet § URa um gfeomed faen o sdt € qen
THHT Uit ¢d W T I Gk o I Yd HT AR Bl 2| 39k Herd® Y Th
STHYU I HH FHET S GaIh hl T A SHY TG FTd o F2 h1 foie &3
IR I H A % o0 o TM W T Gerl aRael I9anT foman e ar
B2 3@ /M G off, 9wy & ga i W tw IRa fagm 9w §@ S g
URa g ares ot w1 9 o< o 2| 1 STIRT ik A BT ST Gehel 2
o9 6.6 (a) 921 (b) W fo=ar =¥ 3 9fd amet =1 foen =1 99z@ & fau =
W fafer e €1 v Ao R () e @ g geied i feend 9@ e e
feemd frefua &t €
39 fama | o ¥ TR foad o 89 o o W &1 9 &l WiaR &
Tohd €| A foh URa faga o 1 e fo31 6.6(a) ® iR T feen o fawda
21 39 < H, URA ¥R o HROT RN Yya U STd gY ook o STl g i
3R BT S8k hRUI &€ Ja& Fecll i IR AR J&d g @Rl ¥ STh{ud
ZIT| e i A1 T TAhT-H1 €I9RRT 39 fshan bl URY T <M qen fomn foedt
Tell 99T o 9T AT TF TS ol 9ad €9 9 Fedl S| afs TH 8 "9eh
T 3faa g9 ) Us ¥M¥ed Tiaek HWIAA (perpetual motion machine) 1
frmfor feran <1 @b 21 78 Sl o WXeo1 Fraw 1 SeaEd € IR sEfery
T2 Bl Hehal
319 fox 6.6(a) H <R T Wl fefa W four =¥ 5w frufa o <€ 9o+
TR Tl 9 o N1 Tk Widentor ol sh1 ST hidl 1 TEfIT Heish ol TIid
T & T o HE HT TR TR FR W HI T ol HEl T2 T8 ol IR
YNGR S S[el SO o ®9 H &fdd gl 2
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SETEIT 6.4

o 6.7 H faf= SR & THA o[d S geshia &5 | Joel Y ® ¢ e &4
R ket W €, @ MU ¥ Gkl & U o 9 oh Afieead fohg Yash ¥
ST g & oS o e 1 SuE #d gU gesh od § URd faea o w6 fen wma
it

o 6.7

K3yl

(i) TR T4 abed H FahT Weiad, €9 o kI &3 o 9N St 3R TG LA
o RO §Edl B URd 9N 99 bedab o SR Falled et =gy e
IE Ied U FI 1 ol Y Hoh |

(i) STEX T SR T S & FROT, FAYSTHR 9 abe H FaH19 Foled =l © Forqoh
FRU YR ¥R bach % SR Yanfed 2t €, frad foh = wored afed= &1
oty =T wen|

(iii) FIRTT & | TR H1 AR TG FHE o HROT AEHI SHR 6 9 abed H
a1 o Tl & fSreh hRoT URd 9N cdabe o S9N Falfed el @
9 & 77 e 1 foiy & on
e 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 S W, T Feerk T T TR e o I q1 S0 e ok e gk
& B fEer @1 T ¥ 1 T 3T Yot k! b1 SUANT ok U § HRT A
B T M FT FHA T

(b) T &% U faener Henfia ot wiel < = feer foepa &= o stfvciaa ifd
21 90 o9 ° URA U Seq= B (i) ST oY GRS i wiel o guid: e @
(i) ST U SAMH T Y Rl % e 22 g &7 9 % qa o el 2

(c) TH STEAHR U TS Tk JUhR o THTHH gahia & § ¢ (o7 6.8) &
o o & wehmE 97 v el ®© € g9k 8 ¥ S feherd 99, g
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o ou o URa fae@ 9 9ot o fEer e 1 oTien i €2 &, ol o ad

& sAfTeaad 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 Homia &1 ga@ &1 IR (Predict) il

T

o 6.9

(a) 7Tl gosk =® foha ft yaat =, YRa o ast 3= erf 9 o[ | ¥ gk

T giEfdd =l

(b) =&l TR wore ufEfia weeh UG ¥R o &l @ Sk

(c) TR <4 o fore IR e o 901 o feor T 1 o1dal R gahd ¢
AR A H & o JE § a6l Feherd T 4 o &% o qRadd ohi &T
feor 7 T, o1 IRd foaed a"® 90 qEIER S<e

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

6.6 Tiider TRl ageh o

forelt THEAM, F1A Tad (time independent) o d &3 | T TqHM 9] e
T fomR HifST) 551 6.10 § T @R =elsh PQRS <91 741 @ foed =meres

X X X A P X X i X

X X X X X X X XP X M
X X X X X X X X X
! V+——
X X X X X X X X X
X X X 39 N

R
X X X X X X X B X X

o 6.10 9S1 PQ & X iawH € ey Saer
o9 1 &5hel S WAl B1 39 T % SR 9T AR
212 IRA o 139 20l 2

PQ s &9 Y T T Fehdl 81 B8 PQ 1 ek o
v 4 o &R, fom § <9y e, semn s 81 e
fSTE T =1 & ST fordt YRR 1 o1t o &9 78l
& W@ 21 PQRS & &< ufigy smn ? food o
g% PQ ®1 g & Ul uftafdd g el
30 THEAM Fah1d &5 B W 39 YehR W@ Wil @ T
TEHT A Gehd &3 o AfcieEd @il Al g
RQ = xRS = [, A 9 PQRS ¥ o ek wered
D BT

@, = Blx

T x T o WA a=A @I ¥, W P, F
TREde i T oh SR T IR fagd o 9 39
B fSrEeRt 7 Bhm

2018-19



EENEERIRRY

=—dq>B _ _i(le)
dt dt
= —Bli—x = Blv (6.5)

t
el 85 dx/dt = —v T & S for et PQ w1 =t €1 URa fegd aess <t Blo
1 Tfae fagd e aef Fed B 39 THR gH Gah1d &5 Tl uRafid & &1 §ed
TRt =meten ol TfqHM ten, forelt aRaer gR1 R Gaekia v o afRer &ten gRa
fora aEe ool S T Hehd B

HHRIT (6.5) H T Y ik foega aesh 9t o Ssieh i = PQ o was
AN T HT ATl AR el 1 TR W T e 7| =eth PQ W whig
Ifeseh (arbitrary) 3TERT g R fa=R &1 Sa 9 = v @ 7fq Hd € o e ot
Rt &5 BH =l v ¥ TG T TH SEY W ARS ol i TRA quB € ael
! fEem Q o ST BT Uik STrawT ufHmo qen feen ), ¥ PQ o 3°aht frerfa
o fRUs, TAF 9a &1 STI9d 3|

AN HPHAQdF o 9 H o 7 %1 &, W = quBl

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

8=K:Blv
q

IE iR B PQ & AU o o= W1 g1 39— BT foR[a aresh ol 1 °H
A & q TR (6.5) o o &1 BW 39 91 i SIK oY el =ed ¢ o A
& T qoTa: Fened TE 2| g TE fEE THEEE U8 99 o WY 7 agen o
@ﬁg%ﬁwﬁmw%hﬁm@%ﬁmwwwwﬁﬁmﬁm
ERGIC]

T @R, I8 T Tl g € fon W e feer 81 eIk gaewt & ufafid @
@I el 599 emf 9 URA B € - S Tk UH 924 € S HS & 3 WA g
I Bl 21 TeeR et o Ty 3ok SMawl W e Sl S,

F=qE+vxB)=gE (6.6)

Fifeh v=07¢, 37d: 39 R oM dlell B 9t 5c1 heret fegd & E o HRT 8|
zafere Ufd faga aes aa o1 IRd o & Afa &t e W & fau sy 9’
A o =feT foF T % @Y aRdedRie gahia a8 Tk fagde & off sae
FXA T AT, T & eH T ot Fe =W % fer faga st gu s forE
&9 U9 o WY 9<eid gukid &F 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 IREdee eentd &) TR STem T weh oo STRIfta oY Tehel €1 7€l Hhae
FI TS 1 gAd Hedl 2| fagd 16 geashed e Fefud e €l

IETEAUT 6.6 TH Hick Tall g i Th B i 50 TFRVHBE I G o TAR
T B B H1 U T JAHR eifeare gerd et e 1 We €, % ohs Woqen
T o0 9erd #1 wify W Fst 9 39 YFR I ¢ % 8 1 fd 9o &k kw9
S STt qe o % dl § Sifcieed o1l & aia: € (Fe 6.11)1 @181 o erfew
T fEeR qe THEHH FhtE &5 1 T G SUfterd €1 ohes a9l eifcdsh et o sl
forRa ares 9 T T2
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e 6.11
k34
Ter fefe :
e B YOI HA § A B § Yo oA AN a1 o HROT Sredt F T SR Tifd
T € q1 T o S foaid B S 81 39 Wb, e o YR geehior o
FNU B o TG o A" T fogd a9 9 e 81 fed 9w §u ok
Ty W o foy Setegii o1 3T S1fereh Jame =&l e qen W Tl <90 vg et
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:,
e=jde=_[Bvdr =TBa>rdr=BwR2
0 0
e HITT & T v = o r ST FF 21 THY T B
s=%x1.0x2nx50x(12)
=157V
fafter fafe—
o aTeeh oict T TUAT T o fAT &0 T 5% 9 OPQ 1 hedl Hd ¢ fored
fo1g O 9en P 1 WM R @ gt a1 & qe1 0Q At g2 9 ©1 Wiekiy % 3R-UR
fawar< R for[d e el o SRIaX B el 3 B x (T[4 oh &=l IRedd i &X)
o SR B AT ¢ qHA TR B 991 P g i 551 ok o€ w1 0 92, 9 TS
OPQ &1 &%a Wl B
nszi=lR20
2n 2
W&l W RYW &1 B 21 ora: 9Ra fogd s 9 ?
o df1 ,7_1.,d6 BoR’
g E_BXE[ER 9}—2313 T 2
E [:ﬁzﬁ[‘?ﬁq;%=w=2nv]
214 7E STk Jor faft g 9T SR o STIEW E € 8 ¥ & 1 WA HH UM &
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3SR 6.7

T dfean TSEH 0.5 m s 10 e & (spokes) &, &I 120 = Ufd fime =1
Y A S R uled B Ui q SH T W gl o e & o afas s
H, % ifeiood 21 3§ H R 4K Hy= 0.4 G Wfed &1 4 (axle) 71 fm
o 7 wAIfud URA faegd aee 9@ w1 911 N SR Al i 1 G = 10T

&
R faga ae® el = (1/2) 0B R
= (1/2) X 4n x 0.4 x 10™* x (0.5)
=6.28% 10°V
Fifeh Tk o TRUR Toed deeh ool THicR © STy, Seh! WAl &1 hiS G91E el
el

6.7 I gfie : Teh URUTUTES 3TeTaA

3TT=% 6.5 ST SHH TUTeHeh foa= g1 918 e foh st ot fom <sett wieeqon fagia
o ITTET 1 GHITA 21 3719 1 S 9&T Rl 31fush 319 S0 gRI @
M ofifee f foa 6.10 H 91T SAIARR =@ i 9a ST (movable arm)
PQ 1 iR r 81 g9 78 | foren @ foh e sponsti QR, RS a1 SP &1 Wfadiel r
T o § 0T T TH YR STEAHR o9 T 5 Wi r BN 991 PQ &1 A W
ot 78 & w<erT oY | U IE,
&

)
.

_ Blv 6.7)
r

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

L°9 In:3ibe

F=I1lB=

aﬁ%ﬂﬁwﬁwé.ﬂwwm%lﬁzﬁmﬁﬁﬁww%m(w
o ToTT ITEE) STeel o A9aT8 o (drift velocity) T2 3eh IRUTHETET Ferelt
M ol NS Sl o HNUT I Bl 2l
ifF T PQ & T TR o6l v ¥ Hohell Sl 2,
39 foan o ygea wifem
P=Fv
_ B1*?

(6.8)

-

T4 %A I HH Al Tl Ak 21 39 ACH STl 1 1 gan? S B o 4w
Ttk STl ol S0 o B9 H &fId & T 9 TR °HE €

.

r r

S gLl (6.8) o HAEGH Bl 215
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&6 6.8

39 YR S PQ &1 9 H T gg A1k ol [agdia Sell ° IRafad gg
(IR fora aes aa1) qe 3idd: S el § axa T

Rger ¥ STE YA a0 Gah Toaed o uiedd o ot U I dew 21 e
o fom 9, g g @ for uRa faga s o %1 afem @

el =

g,

_ =29

lef =1Ir = vl

gHfery,

AQ =

A,
At

Ad,
r

3STEV0T 6.8 5 6.12 (a) Fi WU SAFARR ATcTF 1 1 PQ i x= 0 Y 3t
T <A STl 81 THEHH Fahid &5 qel o waed € alx=0 ¥ x=hdh fagia
% A x> bk ToIT I B Shered ST PQ W & vl Wiekie r | S featfd i oo
FIT ST o1 PQ i x= 0 ¥ x =2b T, aET i AR Tien S & qen gH: feor
A Y x= 0% I9H o S 2| T, YA TR e &, g i wied o
T sTTaveeh a1 qe o SO o w9 a1fd Wi o fog s g i) g1
TRl W 0 o WY B o1el GRekd 1 W i et

[ ] [ ] [ ] [ ) L ]
K L M
° ° ° ° ° ° o _ o O -
[ ] [ ] .S [ ] [ ] ( ] [ ] [ ] [ ] 1
[ ] [ ] [ ] [ ] ® L] [J [ ]
P
[ ] [ ] [ ] T. [ ] [ ] [ ] [ ]
[ ] { ] [ ] ll [ ] [ ] [ ] ,Dl
—>
[ ] [ ] L ] [ ] [ ] [ ] [ ] [ ]
(] [ ] [ ] l' [ ] [ ] [ ] [ ]
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
Ufa forgd s o4 =,

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

2b b 0
9 - t '
fe6.12 (b)
ST PQ i 2R T <A 3 STawash 9 I IBBRTI SHen! ¥l o 1R BR1T| SHeht TRAM
2712
F=Blv 0<x<b
r
= b<x<2b
I S e ®
P, =Ir
2122
=Blv 0<x<b
-
=0 b<x<2b

Tl YR 1 AT ST PQ oh 18T &1 T x=2b ¥ x= 0 T &I Tfd o fa¢ ura
a1 ot 6.12 (b) ® =i fafu qferi o om@ =i @ w1 ff wof gfswan
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 gH faga geshia
TROT o SR T 3 Geohd &1 S Ufgehl Gaahtal gl o & § 3 3R
e fq A 7 A UfghT U Gag kg Fol GREfdd gl el 2
T W i fgent § For o URa Hear @1 S afeeht Sie i
U YAl o &F & o9 W YAY Hdl B AU 96 I8 SH &9 ¥ e
et € @ Hex wmiet w1 faen fawdia el 2

Ifg diel 1 ufgent & fo96.14 A IWMT AR STEAIRR @iE 591G
S € df ek gRISH o Y o foly SUers 5l 4 8 Sl 81 39

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

YRR lieteh dfgehl o T steran @ie fagm gashia staued &l &9 &
< € den ufgert stfueh TodagEs Ser S B A wifse R 9fa
T3 1 g Sl (S o fade e 8) uwst grn uReg
gl R feit ® (1o 4 H THiehoT m = JA T TR ) |

g A IEREEA hi Hifcaen shie |, foga Al qon gud U o= i |
5 fordll enfees e W el 1 ofie el €, Yok «ef &l wH & o
TEE g HoR URIT Tare-ig © it 3 i 1 T Hdt & qon fagd it

fort 6.14 W dfg1 & @i=
T 9 T o ol 1 gare (i)
A B S 2

218

F S % Y A & w2 Ui ®ie s o fau wia U
(Laminated) &1 ST shieh Ha¥ oA 1 FH foHan ST Hehal 1 Tl
T g, S et (lacquer) ¥, JUEhd H%d 21 WU o dd
Tehld &5 o GHI SEfEd Sl TEvae ¢ 5ed & o Jor amet &
Heli %1 SRUR 1S ek | € Faigl ok RIS 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— 0T WS I=4 A9 I H{H o {1 SYAN 1 S Hehell € q e
Tt w1 Tsren Y 997 g 49 % o M 37 Wehdl ¢ Tk heell | Sed
g 1 Yeed! ¥ (alternating current) YeTf&d &1 St €1 98 sheet S4
ergetl st =R et € foren! fasretrn gran 21 engetl § S g Al JoR wid
Ie9 A9 Icq HLdl § SS9 urgett i fUsen o fa it g 2l

(iv) forga wifery Hiex— forga wifem HieX (ST9&9 YR) H &1g 1 Iwehar fewh 9
S o Rl € Yol H 21 Feel | e (sinusoidally) IRe st
Y I geshid &5 § fewk o uRa faga o s Bt 2
3T 319 X o faelt & Hiet ® o St IHeher feeh a1 3@ "and 2

re— :

tgfafEm qen W (PVC) o o9 TuM a1l Al o 3 Ul @iEe! deHeh R q8d i) 3% Fid i
el ¥ e e W SHeaiutd: aiEtl Uk Bl SeehR gk Aty STEeh oA qgul o i o 9
ATST-91 ¥ Bl 36 Y% 959 | 36 YR T & fRd 99 ga& =l 1 SRl &1 7 gul A Sie &
T 9N H UEY H AR 3T H I8 foha1 gHg o 71 9 <@ fk fididt (PVC) o o4 urREY H fird @Ha
<o WY ¥ TR A § S & gHa o @ o o or SE S q fo uiey o fivd geE o e
7g +ff <@ o Wegfrferm o gy o fiRd w0 sk STiemshd k! T9a oidl 81 Qa1 70 82 78 $7 e usi
o HROT € S o6 UgfafEm o ey A Soi ey, S gaetg Torsd |, uRed o stufd g ki il o6 ey
FHT Bl FoR et oF HRU Scq TS ool Yok k1 M 1 TR H B1 39 FRR At GRS w g
YIH19 3aH Fed g1 A Hife i dieidt (PVC) wed § FeX urd Sea 72l et sifen gqent e faega

et © Saifer vgfufam = 2

6.9 W&

Th hecll oh ehe Y@ SHU Feell H Fora IRady 9 3iefan 3 Fgel H Toed
RedT 9, 39 Fee | foara o 9@ € Tehdt 21 S feafaat ovmel 9 Suet
A erer-stert afttd &1 T 21 qenfd, 3 S feofaal #, Seclt ¥ voe o ok
T B 2 D, ol

g Afafea afs I9a o |19 el i SAfhfd T 9kardt, d@

de, dI

“at Yar

H-gHY fdwe N 3 (turns) et Fieelt o Gt & 9 THE Jaehid ol
g T g T Feol H T &, URafid a1 ¢ @ Yok B Ra fogd e
I | AREH FXAT ¢ ST Tk U8 Ferad- a7 (flux linkage) T U B § i
foh To-TE frwe gt % o N, % SR ¢ 7o 39 feufd

N, o< I

TH GoY § WHMUIGs TRl w1 Siehed %ed B B9 <@l fh Wiehed @1 WM
el & SAfhfd qen ek 919 % A (intrinsic) TOTEMT W R S 1 78 ue

2018-19
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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 @R T S et gHeft (co-axial) URATTAFIST (solenoids) foent
TAE HI @A 17, W foER Ffw) 5w 7d: affeet S, w1 B r, qen SEet s
Targ | I I WA i n, G e A 2| Sl qRAterRT S, % e gma afvrt
SR 1, T n, T A ST N, T2 N, FHA9: Fefeai S, s, § W #1 e
Her 2|

v S, ® HR L, Faed i € @ A S, W Tk Fawd Forerd Tfud et €1 B
™ o ¥ ffiw Fx &) ufefeed S, # ¥ weem-suar €

N, @, = M,,1, (6.9)
M, ,, %1 GRS, %1 TR S, o |l 3701 Rehed hed 1 38 3714
W T ot el S 2l

T TS TR GRAferRIs o feaw M, , 1 TR S 81 oo S, H wenfad for
R [, R S IR &7 T yyn L, | el S, o W RO Feie-sed @

N,& =(ny) (7"'12) (4ono1y)

= uynn, 1, (6.10)
el n, | URAfersRt S, ® el WY ki HEA €1 TH YRR, THIHIT (6.9) T HHIHTT
(6.10) ®

M, = uonanTErfl (6.11)

&M fS foF g7 78T W -l i o 7 fen 7 qen
GARA & pyn,I, H GRATCTR S, i G qe AT H FoA
THGHAM HH 1 8 A Tad gy foh aftAferent ofeft 7, forment oref
g1 >>r, 98 TH 3791 WThed (approximation)

a9 70 fowda feafd m faer w €1 ofefas S, 9
forge o0 1, vefed <kt St & den OfferRT S, - €,

N,®,=M,, I (6.12)

21 71
M,, 1 URHAIeTeRT S, 1 RHATeTeRT S, o el 377 Wehed
Fed ¢
S, H ¥/ I, o SN0 Foled Gl @ S, oh AT HifHd /T ST
TRl ¢ iR TRAITETRTd agd et &1 37, WA S, % @
AR -l §

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)
THIRLT (6. 11) T THIHIT (6.12) 1 START ik 89 I Bl &
M,,= M,,;= M (HF) (6.14)

T I8 QA S ofeE i el aferRTet o fore qwitd 21 denfy, @ deu
9k T H FA 21 A Hifau i Al v :afemfersm s aiefers o sgd s
=it (qen arer uirfereht | ek YR St 1@l Bidl) 79 o g9 T iR N, @,
1 UM T UM, Mk 7 ARATART arel IRATeTshl o6 R0l 94l @7 § THhEAH
Gkt & ¥ fmfssid 21 o feafa &, M, 1 1o R e denf, s aftfereRt
Y TG FAFH 1 TUET hEAT 3T hicH BN Tk 3T qRATRT oF HRUT GaAehd
& IRl URATCIshT 1 TaTg qel |eT-21-91e 3TYRY 1 oh IR-UR fafad g
Teifere s fefa & M, 1 T off stia whfed e U feufaai | M,=M,, S
UMl AT ATHRT B

ST ST FT AR T T8 A Y i 8 o gRAferentenl o sigy @ream
Mg 21 T T R AR FTde] JoIhEicn T HIEAH g eI @ S e
T T B

M=p p,nnmurl

7 W1 Heequl ® foh et uRifaemient onfg o qm &1 o= Tk
Ik QUERRIUl U GIY-E-T1e Sk |rdel fKepfa=g (orientation) W AR 1

SETENUT 6.9 T Wl JAIhR Feferdl, Th &0 5= r) Y qon qud stfersk oo
r, 1, T & r, << r,, TEt @ € qe I o oh WOt & 39 e o fy
I Wehed 1A hiferu|

TA T TR 971 IR et | 9§ [, ¥R veifEd el 31 Fech o he | gkl
&5 € B, = L, / 2r, | i T T Hech HT B 3T 7o 7, 36k ST
I §IHT R B, FT A fEerk HAN 1 Teha €1 o7,
@, = nr’B,

_ﬂonr121

- 27 2

=M1212
TH YR,

_ﬂon'}z

2 9

THRIOT (6.14) 9

oy e
M12_M21_ 2r2

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

Fifeh r <<, |
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% odifeRt

222

e, STT=P% 6.2 o AN 6.3 i T K| 39 TAM 4, 5« A Feeft C, d &M
ufafid gt 7, sheclt ¢, W fagd Ik 9o 9T e 71 7 AT Feelt ¢, (W
N, 3 aTelt) H W @, ®, Wk et C, H uW I, €

T GHIHIT (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 2,
7 T9iar € o et grecht o ufted! v aioey gecht o fagd aes 9 if@
FI Ghdl T Wk faga I 9 F1 uREw o ufiedT #1  den A et
o I ek R TR R

6.9.2 W-The

frse IT-uf=a] H & Ts URAcish] | 98+ aTell ¥RT oh SRl 3Edt afArfasht |
IO T aTel Foted oF aR H faar T ot tea fagea geett o off 39t geeht
T o qRafad & W FHedl § g ale Foled IRed o SR, faga aed 9
R T Hd 1 39 URES Sl @300 FEd 21 39 feafa o, N Al gee
Y TeTeRd-sedl, Sheell | wed oiell U oh HHEdIah © 9 38 o Y Tehd B,

N, o< I

N&, = LI (6.15)
Tei Tarfaes feeis L gec ® - Fed &l 30 goc & @-Wo
7o ot FEd B1 w9 U uRafid gt €, el ¥ Heg o off ufafdd e ?
YIS (6.15) FT ITAR A | IR fozgd amess o =
g__d(Nd%)

S dt

8=—L% (6.16)

T TR, WA fagd o 9 e secht ¥ frdt ot o ufted= (g @
o) 1 ey e 2

e sttt o foret afie o foTy To-Utencel shi TUMT 31 H9e 1 3ET TH
el afiIferehT o -k i UMD Y, fSIeh STIYRY H1e 1 &A% A T Talg
1T, 9o T Uehich ofelE | W 1 GEA n 2| ARt  weifed g arelt ¥R [k
FRO aEE &4 B =y, nl € (€A F1 i wR JAE B F0G AT GO |
URAerRT @ GG el Foled @

N¢B:(nl)(ﬂon1)(A)

= un>All
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T8 Wl F Pl GEA T 3, WU T

_N@,
I

L

= u,n>Al (6.17)
Ifs &9 ARATCIRT 1 Sia:8/ iy 3T gakeioa ot wae ¥ o+’ <
(3T ok forq = <iter, fordent emiferss Saensiieral &1 71 $=d ), 4,

L=pu p,n>Al (6.18)

Fecll 1 TR ! SATHA TTEAT a1 HIeAw w1 geaehgiiorar o fsft 2|

wfta o aes oa &1 et faga ars aa (back emf) it w&d € =ifw
7 qitay o foret oft er-ufedq 1 fatia s 21 s sfe 9 @-Rae e
%1 1 el 8198 AT § SoAmE o1 fagasgeshia &y 21 31d:, ¥R w@ifud &
o fau, fodieh foea amesd ot (€) o favg wr w0 gga ®1 98 T o &
<eehig feafast e & &9 o Gfaa 8 S @1 fordt aftay o fardt eor e 1ok fog
M HE B L,

dw

!

Ifs Tx wfadees &= i 0 U o qen shae WUt g9 W E faer #,
qa HHIT (6.16) T STAM FH W,

dw _ dI

de dt
U [ T 6§ R T g #E R,

W:de:ledI
(0]

3Tq:, U [ Tfd e | STevdeh Sel g,

W= %LIZ (6.19)

I F9h TH m SATM o fRE F0 H A e (AFAF) F HASH
mo?/2 1 I e © 9 <9 @ o L, moh ey @ (et L for[e Sge ©
den ferelt wftaer o e =@ gaifsa ©, o/ o s adn sed o1 forie o 7))

Tl gty Feferdl § We-wne yarted g arett Gre s g feafa | faer
F| TH Fecll o W Fag T, Wad &9 9 foemm S wera™i o I & aeR
B G301 (6.9) f71 &9 ¥ ®uaia gt s

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

dI dI.
& = _Mnd_tl_ 12d_t2
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M,, @-9h § 9o 39 L, 50 feman s 21 e,

o dh,

tde P dt

IEEATT 6.10  (a) TRATAHT | Hiad Gk He1l I s RATRT o G
& B, &% A T TaTE [SF 91 § FIA SIS (b) TE Fashid el qen Genfst o
G feeree[ oo ford &9 § qoria 22

k34

(a) THEHI (6.19) W, JaHta Sell ©

g =-L

1
U,=—-LI
B9

1 (BY ,
=§L[ﬂonj (i wRefes & faQ, B = p,nl)

2
- %(#onzAl)(ij [SHR0T (6.17) ¥]

E
=
g
s
©
)
e
&
]
z
2
o
9 - L pa

'E& 2t

E_Gg) (b) W Tehish 3TEIGH Feehid Soll &,

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

4 _Us

‘EE Al
S B’

E S =3 (6.20)
E Ho : . .
3 T Yl 1 THi Wi G o ehish STae | Ged feeragad o o Ted
£ T X gk § [ 1A 2 FHiee 2.77 Sf@u])

| J—;
uE:§€OE (2.77)
S geneti ® St & 1 e o G §1 THiH (6.20) 99 (2.77) faei
feerferat swHer: Tk UfATRreRT do Tk THIM Wi T o fae o= b o €
wifere o =raes & qorn fave o fopelt off T8 T o fore oer @ e 1E gamig &
a1ora/3iR Tt &t feoremm 21

|

3218107 6.10

6.10 YIEadt gRT ST

fagd et o1 REe 1 Wi ®9 ¥ %E YR ° SUF fma T B T
SR G2 Heequl SUFM FeAredl &7 (ac) SeAEA €1 100 MW arHed w1 snyfish
Tl 9N S U Ted faskfad A 1 39 o =Rk |, eH 39 WA o U
fagidl =1 90 w1 39 WA oF foaehmd o1 89 e oo fehlen & hi
S ® 1 S o 1% 6.3 ® Gohd fepan e o, Rl ou o feRa aeeh Wt a1 am
224 Rd w0 o o, ww fafa 7 2 % o o sifafg=ma & steren saeh ot e
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H uftadq feen Sl 5@ Fecht T gas &3 B
Yo FA T A g9 H (& o Sifcieed) gt
AR A Cos Oé,ﬁO,AHQJTB%#HWW%I
Tt UReds i &1 I8 fafy, T wa g um
Sttt o1 BT fagia €1 St =i St o fogd St
o fEfdd e 2

et ¥R S o Jo e o 6,16 | 39y
W%IW@WW%@IW@W&&&
shaft) R RIfd et 21 greelt &1 goia 1e1 gah
& 1 faen & ofoed 21 e (o =R %ed ?)
F fordl THEHE gaig & ¥ Rl 9 e g|
Fifye fafer 9§ =poia wu@n s 81 Feot & T ¥,
T g1 T uRafid e 7, e fom el o
T o aTee o URkd Bl 21 el ok fax gt
el (slip rings) 921 Tg’?ﬁ (brushes) &1 T B
T ol YUY W Siel S B

9 Frecll hl THTHM hI0T 1A @9 FHOH Hl

ST © o e & WiEe B A9 &kl Afky AT o 6.16 yemerd! um wif

e 101 @ 1 T Tl 0T (R 0 = ot ® (IE T
BT S ¢t=0, 6= 0°) B YRUMREEY, FHeell o & &5het, f5ad gaehig
&5 @M el TR €, T o | Rafid 2 21 TR (6. 1) & STHER foRd Tme
¢ T TR T

@, = BA cos 6 = BA cos ot

% & Fram 9, N6 Al ot geelt & fau ufa faga aee o g

£=—Nd&=—NBAi(coswt]
dt dt
31d:, T aTesh =t 1 dcelfoen 7 @
£=NBA @ sin at (6.21)

el NBAw fIe[d aTesh o1t 1 eiferhad A 8, S sin ot =+1 T W< 81 21 3%
&9 NBAo #i ¢, 9 T9id,

€= g, sin wt (6.22)

Fiifeh S el (sine function) 1AM +1 § —1 o e a<erdl €, fox amesw
a1 o1 T A1 e g o WY gRefad e €1 o 6.17 9 A Hifse fh 5
6=90° a1 9 =270° gl € I fagd ae® o 9 TH AH W el € Fifh 3
fagell W v | qiade sifeean 2

Fifer U F RN STt ®9 ¥ GREfid it 8 SHfaT 9N &1 FerEad R (ac)
HEd 21 FIh =27y, T (6.22) i g0 7 YR @ fora wehd &

E=¢gssin2n vt (6.23)
7, v, ST Y el (HeR) o ufGRET &1 sefa B

=M Eu foh TR (6.22) a9 (6.23) fag[ a©s 9 1 drefies 71
T & T &, +e, T —¢, o s Tl &9 ¥ GRAMTT Bre1 T1 &7 12/ 7 H He
foh Yool aifeedl 99l € 1 el 3Ed 71 o o w8
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0

A IR S

o 6.17 T ot & YU i qR % U W T Yol oea aeeh o S gl gl

30T 6.11

g S |, STH=R 1 YA o fau stevas i e s o fid
T UM G WS T S B, S8 o frw, sl gl 3% wer-fagd e (hydro-
electric generator) F&d €| fashed:, HIFa a1 &7 Hidl 1 SYAN HTeh, T &
T ek AT UST A €| T S W AT ol SRR i YHH o Ty WA H
&1 T° 9T 9T (thermal generator) F8d &1 HFd & WM W AR A
S o1 AN feha STal @ o W AR 1 Sifert 9T eil €1 STk S+l 500 MW
3= e WIfe S0 X Thd! €, 2190fq 9 100 W o 50 <R seel T 1Y STy
S Hehd B | SATURTST S § et w1 STeR Tl Sl @ 92 foed el 1 gAr
STl 1 AR | S i egi 50 Hz ©1 e <9 §, S emie (USA) ® '
a9t 60 Hz &

ISTETT 6.11 el Tk EoR TEfehel o Ueel 1 AT €1 Yset 1 Tael 100
T 0.10 m? &l dTell Tk Feot ¥ T Fee gfd Tohe e IRehav (J9HT)
X Il € A1 T€ Teh 0.01 T el STet THawH Feshid &5 |, S Sheell & o
el o oged €, Wit 81 Hecll | S B arell stfeehan sieedl @ gni?
& T v=0.5Hz; N=100, A= 0.1 m>d% B=0.01 T| T (6.21) THTH W
g =NBA 2 TV)

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

=0.314V
fferha diced 0.314 V 21
T U 3T W ¢ for fogm v S o fou Sekfeuss wureriet <1 war o)
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EENEERIRRY

uferal 1 oEA (Migration) U2 Sfia faam o & & iR oreqd § fomm o geft &5 § wh @ a gan
21 ST & AU, Yk Wl H WEefEn § vefl qRdt STHeTgd % Sia-well § fo g erdt fHT 32d g
TS WK 81 Fo faasl 4 98 ged KA @ 6 39 qoe Yo o Wi faea Seen T e Tkl 21 gest @
et &5 geelt o T Sfierd o wed Sufkerd AT Sl @1 81 Yord hid ol ufere o T fen 9 e
¥ T e &5 IFd AINEN B Gehdl B STl A% €d W € il § el YR o die ges ueiel o
T S B gfe T &g ?1 ora: faga eshia W0 & yagd i fKen Fufor § giaagd g @ sk 21 T
IaH (optimal) e W fomR &¥; W el o Al § gest o gaehed 1 diod B ®, Uefl i ia 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 THIRW (6.5) @

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

£=4%x105%x2%x102x10V=8x10°V
=8 uv
T S7cdia W Taveial el € o edr UReped ®1 Sedl TeErs 81 9 YhR 1 usfedl ewd g

3Ty favalal il Ggfed X Gehdl 21 aefy, 57 aefeml & $o fasiv Sifmmet (cells) #1 Te=M &1 76 €, S
AT faveiaR 1 TYEH HT Tehdl &1 ferl H 39 YRR HT HIHIA HT U Tl BT ST TH! T 37 qfEa

Y o o ot T el € 2 ‘
AR

1. A% A F fRddl ag w1 THEAE gahig B H WH W 3T ¥ TeRA ard
AR FAFE 1 T FeRR IRAIG Y Hhd 2
&, = B-A = BA cos 0
Tl 9, BUSG A o a9 & &I 2|

2. TR & fogd gaehta W & | o SHUR N ® god Shee ¥ IRa faga
IEF I IHY TS Al GahiT T § qRedd 1 5 o qod el §
7 ¢, Th TR ¥ Tag gad Forerd g1 AfE aiee us a% ufied 8 At e
Th YN [ = ¢/R MU 8 Sl 2, <&l R 9o 1 gfedier 21

3. o @ f79m o @R, IRa faga ae® oo #1 Yadal 36 WhR Bl ¢ foh T
39 faen ¥ 90 genfed &Y, S I gRadd w1 foiiy Y Sen SR SHent
It g2 ?1 HS g fromifsd e o ol fog g 9| w1 w2

4. 9% UF | FaE *1 wfash B Hi THTHN GAhT &5 Bk daad @ qel 39
& o TeIad 0 9 ¥ FE df 39k TRl o site U faea o 9w (59 wifos
T oTesh ol wed €) % A ©
e= Blv

5. TREdl gaentd &3 o fehe feord o1g (FiE =Tereh) i aegetl # € g <
B S &1 3 ol § o1 ok &Y W foEd Sl etdd et 21 TE URT Hew
¥R &

6. TR, WA S T U 1 STIAC T THHT A N/ [FI B 297

2018-19



% et

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

-

228

10.

e e e e
e T ST H Fehdl &1 T T i

dI,
- 12?
SR A9 X 2| T8 U M, Feclt 1 BT Feeit 2 & e T Wahed 2
M,, 1+ TH TR uRefod e S "R €1 37 Wl § TH 9
qoIal Bt 2l
M12=M21
S ferdlt Freeht § oR1 ufkedq i © df 9 ufadd sl § T o faga
A& Sl i S H ¢ T W-Ua e 9w 99 w1 9 frefafaa
THIHTO GRS TeRall Wl ® :

& =

el Lhecll 1 W-Uah 81 98 SHecll o Siew i 99 & S ufiwer § fop
off R URed 1 ferier e 2

ferdht oielt feferent foaet shie u_ gasheioa o 91 %1 7, %1 -9k
frfafed g g1 =79 fovan ST €,

L=y u,n’Al

Tef A TR 1 STIIRS e, | STHT AE A nIHHT SHE o § AU
1 W& ! TR I T

et Jeamad! o St | fore[d gaehia U1 51 AlfAh el ohl fagd el o
TR e E1 AR N B STl 9o A SIS H1E Gl FSoll THaaH Jaahi
&7 B ® Ufd Yo v F9 T @t ek fagd ames 9 &1 7F

€= NBA (2nv) sin 2rvt)

SN e Tehell a1 21 981 eHd WH for ® 6 ¢ = 0 s, W et gamig &
o fuetsEd 2

Poica HTAH fammg HHteRTuT
@, Wb (FR) ML*T A &, =B-A
€ V () IML*T®A" e= —d(N®,)/dt
M H (F7%) M L*T?A7 g, =—M,, (dI, /dt)
L H (F7%) IML*T2A?) £=—L(dI/dt)
foemuig fau=

. foga & Gaehed 1 TH-SER % WY S Gee €1 SHIwel e o URe §

AT, TR T o7 gR1 fohe T ya o fag = fean fo femme s (am)
TEehTE &5 1 SCA hid &1 HS THA UIEE T 1830 h Y IS al BRI
B fohT U TAM 7 TR 9 9 WRRW fRa fF afone gaw fog@ um 9@
(39) FW B TR, faega gawhia, &fio qen yaet s oo Th-gm 9

Hafud 872

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

T 1 foie Y Teh| T8 ol SRET o THEId o SIEd B ey, Th e
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EENEERIRRY

wfRwer § 4R ferga aeeh oot 58eh T W Sea el B 98 el Uierdd § oy
TR Tfud B

3. 3TIe% 6.5 Tk fogd aTesh o1 1 fad=m1 w1 7T €1 59 STduRon 1 Fourea
T THA SAEY W A I AR Sl % G i g B o w9 o
A Y Gehd B qefy, g emew fer ot @ [qen @RS W@ @
q(v x B) 9% foarcaes 7t 8] qa «ff gwa o @it aRterdt et & o S Th
U forga aEe Se1 Sea el 21 o7 FeR geena & 8 iiae e w9y
o T qRerdt geenta & | fEer Sreet e o fram ok forw wmfha feorfa o wdia
ﬁﬁ%l%é%@%ﬁm%ﬁq@%&ﬁmﬁumﬁmmamﬁw
Hohd 2l

4. N9 Uk A UfEehT 1 ek ok Yl o st Iferd AN W6l € d gfgeht w1 M
ST B W 71 Fox e gRI STAHS 9t ohd oI Bl 87

A

6.1 fa96.18 (a) ¥ (f) # 3t feafqai o faw U@ «m0 =t f<en 61 wnfe (predict)
Fifsa)

(b)

_______________

(a1 o T AR AR ) RN
() x((((((((l‘:y) |
(m%@;ﬁﬁ‘@{ﬁaﬁaﬁ%&uﬁ) 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 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 © o ©° o

(@) (b)
oz 6.19

Tk il URATCRT o 3ehTE A ofarg | 15 T €1 ST 150 2.0 cm? T Th
BT U AR HT 3781 o FeIad @M T 21 AR aReAfereht § sz aeft
FHIAM2.0AT4.0AF0.1 s F A W a1 ¥R qREe o 992 URa foega s
aa fohan ghm?

Teh SAIAHR o FeehT g 8 cm T 2 cm &, Th T W digl wel gan 2|
T U I a9 o sAfeead 0.3 T o THEAN qaehid &5 § F8l i I fehal
1 21 3% o9 & R e F1 9 1 em s € A e 9 o o W S T
qTEe Fc TR B8R, S ¢[U i Tq ATHaadd 2 (a) 9 i @at ST o6 (b) @
T B ST o | Tk Rufd § o= IRa aieedr fhas wwa a& feehi?

1.0 m @&t o1g T B IWh TH MR ¥ IH A Afedad 1§ o gia:
400 rad s %1 IV TG T oM B & T BT F T G0 ThH i Tom
T gufdha 21 3181 & R Qeft 8 0.5 T 1 THEHH b1 &5 SUMeerd 81 o
T 318 ok oie A faga a8 9 i TUMET Hiftu)

Teh AR el fEs! 5531 8.0 cm d91 %l 1 H&1 20 7 3104 SedleR =
o 9RA: 50 rad s~! &1 IV A F 3.0 x 102 Th THAHH gaid &5 H g4
@I B geel | S stfrenan a1 Sied Uia faga aees et &1 9 916 Hite)
I Feall 10 Q TRUY 1 Th 9] 9 SC A1 Feal § YR o Awad A4 &l
TUMT RITSTTI et SO o RV &fad e vIferd 1 7o Rifsw) 98 wifed wal
Ty Bt 22

vd § ufyem feen o foegd T 10 m e &fast @en a8 0.30 x 104 Wb m-2disr
e gedlt o eI &5 o Afcst Few W ofeed 5.0 m skl ool ¥ iR @ 2
() AR ® YR faga ae® 9a &1 qcEfies |7 #1362

(b) forega aTess o1 =1 fwn 70 22

(c) TR T -9 Fqw == forega fawa w 22

forelt uRger §0.1 s YRI5.0 A4 0.0 AT fiRell €1 af% strea ufika forea o
T 200 V1 uftuel § it &1 TR i)

- T Shefer o Tk I 1 A= Wehed 1.5 H 21 A TF el §0.5 s
H 90§20 A URARTA 81, @ T Frecl i T Sodl | fehd 1 9 e ?
T 9 H 9=T 1 3R 1800 km/h 97 ¥ THM 81 WH % 9@ 25 m A
&1 ok ol W Foha fasaiaR Sea=1 eim? gedlt o gkl & 1 O 39 T
W5 x 104 T Al Afa o1 (dip angle) 30° €1
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6.11

6.12

6.13

6.14

EENEERIRRY

faRed 31

A AT foh 1vamg 6.4 § Sfecifad o feer # ffg g9 &7 =1 %3 a1
foregd g5 & ¥ 1 A H fHan S € fEd g € 1 A o1 g
T 0.3 TH0.02 T s &1 R ¥ ¥l 71 379 AR U 1wl 97 g ¥ foed
W % W 1 TR 1.6 Q€ Al 39 o § S oh ®9 H v g 1 22 39
viferd =1 i 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 T[T 91 SHT T KT YR e 1emh - ok
e &5 1 T GEH I & T Al THGAM 7 IR A & gug & |1y o 2159 8
T RO fEem & Favrl 102 T em-! & (37eifd FoMcHeh x-3181 1 e o gahré
YA T W &5 o 99 H 103 T cm ' &1 Ifg et ?), qeon & & 7E o
10T %1 LA &t +ft 81 W1 21 3 el 1 9@y 4.50 mQ & at 9ka o
1 9fEATO Te fewn Fa i)
T VIfoaeelt ASSTHH o ok o Yal o od gaehid &5 I dterdl o qfam
w1 o fma S 21 9 g U Sid W9 2 cm? 8% Hi =W g
(search coil) ST FaIT R0 1 21 59 el § qE-uE forge 25 Y & qen
SaHTT &5 o ofeed et foRan T € iR 99 39 g T o & o sred fren
S B god: T 3 fafer o st ghraelt 1 90° | ISt § g 2d & foed greeht
%1 T GahId &5 o THIR &l S| 39 IA! Sl H el 7.5 mC 36 FHl Ja6
g & (o aftuer  weiy ¥Rt (ballistic galvanometer) ST J1a fehan
ST Hehdl ®) | hecll de HRMETd 1 G Yfekier 0.50 Q€1 gah 1 & o
1 SR RIS
59 6.20 § Tw o1 #T 9 PQ I A T ] W Ge2RE AB W Wit € 91 U
Tt ok % el o Ao fod 71w, B8 ud gushia e wew ifiycieed
feoneti # B1 U oo (URmEd) G R welE @ s few K 6 geEa o
GAife e 1 €1 B W o@E = 15 cm, B = 0.50 T @21 WeRal, 98 o
YR G T §% ofd 1 Yk = 9.0 mQ B &5 il THEAN U |
(a) W@'TrﬁKlgFﬁ (open)%ﬁﬂT@_slecmS‘l‘clﬁW@@ﬁ?ﬂﬂéﬁ?ﬂﬁ
T 21 YA fod aesh o 1 99 TS gaur (polarity) ST

o7 6.20

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

(c) & et K Gait 81 T D€ THEHH o1 © d H & 79 of seiegHl W &
RO S e TR Il TR 39 W B Fi A o HROT Gahid a9 hd
T T HRU T HIT

(d) Foft % g 1 feafd § ©8 | o™ a1el STaueA ot w1 HE FA1 M2
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6.15

6.16

6.17

(e) it a1 1 =1 fearfa ® B &I 3 =@ (=12 cm s!) ¥ M oG foha wfer
(I HH o faQ) T sTaeaeRd shft?

(f) st ufwy ¥ fhadt wfed &1 S0 oF €9 H &F M7 39 G &1 @id
1 2

(g) T B€ ¥ 39 TR aeeh o 1 A 1 BN A Jaenid &3 i e
il o dded B i TS 3ok FHIGR B2

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

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

o erereh g Y fean Sl 81 uiey § T o gel ol o e se st faga

qTEd I 1 HH A1 7 IR o f9 T Gashia &5 o qierd i el

FT ghd 2l

(a) To96.21 ¥ VT TTER T @, HiEl, TR T Th FMhHR 4 [STGhT Th gl
I WAL a®, o ToTq ST Uehed o S4STeh WIS hiTsIg)

(b) @19 T AT fF e R & 50 A 1 o yelfed e W2 de1 ou T fer
FMo=10m/s T TE 3 HI I X @ 21 9 § WA foga o= o Fn
TR 3 &0 T HINT T x=0.2m | T4 & A a= 0.1 m TS a1
T OM ofifere foF SqeRt gieie =g ifus 2l

Al

A

a7 6.21

forelt M 5o a2 R B3 orel W ufgy o R (rim) W T Waeh STee wefia
fopan TN B TSEeh! Wiq SehTe warg W e w1 WH A ®1 9fey % Tk (slope)
Tl Ud G € 91 9% (U et ok ufka: wdur Wed ol 3 T © S
fop foa1 6.22 ® <wifn o 21 ufew o oo 9 W, {9 o AR THEHH FaEE
& fasafa 21 39 39 wehR qRfog feman o 2,
B=-Bk (r<a;a<R

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