!
™,
12091 CHO6

CEGECEIR
0T

.
)

6.1 gfHeRr

foRa qe Gaohed HIH! ofd GHA T T3 qN1 3TTaG UREAT AT Sl @l
&1 gl Trredl o URieR 9Tl § tfeds, UfTeR qe 5w o= ARl g faga
YR R fRT T g A g7 g feRen foh fra qen geehen wWem Gefd €1 S=iA
A fohan fof i forqa oo gohia & S i 21 3l o foru, fega &
AT I T g8 Tk kg G I e w3t 21 390 U et g9 Sa
BI1 & — 1 Sk Toadd T9E We &7 1 MaHH gk fagd 6 S Y Hehdl
&2 0 yopfa TR qen Hahed o o9 TH YHR o Heel i STAAM 3 27 SEH
ST Uk T ‘BT @1 ST G 1830 W Higehel e NI i W q SiHw g
3R R | foru o W 7 Ty w9 9 gwien f uRadaeia ges &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 THeil| 98 qiee
o geenta e g faga o) S et €, 39 Sfad &9 § € dgageasig wor
FEd T

e e | YU 9R IO 39 @il 1 Wi fRar R sreie aR o =9 o
qeN <€ ok o ot e T O W o™ § &0 o Sea B 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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AR F W01 el Hgifaeh o1 Yfereh ®9 § & SYAn qisre
Tl © o AR gite § foR@ A @l ql fagd wehrer 7 @1, oA
T 2, TelHE T 2 iR e 7 el B Ud e o 3 R
(pioneering) M = € MYfTeh S T TEHEER o o
1 H9E SN ST I WA o TR Sgdgeehid W1
el | T oTeH i feE 7

6.2 e Td BT o WA

AR YO AT WIS qAT SHHT THA HAE T 2 g fRu
T 3 FAT W MeRd B1 g9 ST © k9 FAR %1 vl T8t
Ezul

T 6. 1

fo 6.1 ¥ ¥R G ¥ 9! g TF Feelt C,* w71 S
T 42 o % A YA B 59 el F SR udhen S € A
YR T Gehash faaifud B ® S el ¥ fagd um
Sufeefa i guiar 81 g€ faeiq qsft qe6 a1 € w4 a5 qoeh
Tfa # @l &1 59 gash fer g § @ aErd % fagy T2l
STl T oIk ki el ¥ WA 9 & al gREd fomda fen
o foeia <eriar €, S R were ki e o fawdd g i g9 2
THh e, Sd 38 g% o QU Yd HI Hecl ®i SR A
T QWA WM B Al R o fady w5 frand swd ge w1 s
TR i TG kT 31den fauda & St €1 59 sAfafi, s
Ja% I Fecll 1 AN A THY g S H A feman S
2 i foeiy @i gafery o stfves o gt 81 = <@ T
2 fr aft < goe 1 fer W WU a1 s9eh S e
C, &l Foh T AR 71 7d Y MawE foman sme @t ot g6t
TR I U S Bl 81 T8 9T & fo et B g 6T
3R (RT) oo a9 Fecit & 7 Qo Tid B Flawer 2

9T 6.2

ot 6.2 7 <T g% i 90 ¥ I g€ T T FeA C, W
wfaeenfaq fovan T €1 Fec C, § oTafad e sTafted
HaT 8 e $1 S @ greeh , H el C,H
SR @ €, gRET T fas i 81 @ ged ¢, W |
foree om0 o1 e e 21 S C, I WA W E A e
fore @ faam e 8, afea w0 ar w5 fadm fawda feem o

b
4

w29 [1797 - 1878]

SE® B SR gt sifqe-
e, fire favafame™ d wtheR
Tenn fereditee SRegYM o 9o
e 9| iR o ydi o IRl 3T
Jodd 38 gad i R @t
T THR M W AR *1 efaar
TAUHT IR foed gahi H Al
gur fFu wd wH foga gawm
TeX dUT Teh U &1 oA i
affoshr foranl S=IA 9ol &t
@ISt i U1 39 &1d kT Il @I
5 9 = vy § yarfed &m@
T o H um WA w2

—
\]
©
~
|
—
0]
\]
&

R Tk e
¥, YRMM G %1 Gopask faafua g 21

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

* v ot el A U’ IR H ST R S € @ g 9e fan s ® fR S =
uerelf @ w9 € qun 3% 99 ari @ SR T ® S R Sl qSiel %1 Wd wel 2
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feer T <t € e ¢, TN Bt € @ ST g R W <
ka1 B Tl ot geforal & e @iy Al faga orT Ra Fd 2
T4 6.3

SR I FATT B ok q1 Sheell o o 91 & heferdl oh &
Traer TG WA {1 Tk o1 AR gR e | <A % 9w |me
g 31 sTerasw siferdm T 21 fod 6.3 § 1 geferi ¢, wen 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 ool § el
ST B

T8 3@ Wl ® foh Se-ohoil K ol <o W R Tk arfores faeiy
Tl & ST O SEehT Weohdeh dehiel Y WX A1T9 A1 STl €| Afg gheit

Bg_ﬁ

Eé G _||_| K

£ D

E < L

fid ; o1 6.3 T 6.3 % U g Sawen

E% %I TR TR T@1 ST @ IR § i 989 81 sl 5@ gt i Bigl Sl
# 3 e @ T il fas e ST §, AR T faey faudd feen § g #1ww
£ < T # B At gefe § T W % o TH R A 9 @ @
E/E @ fagiy ewE ®9 9 §g W 2

E: 6.3 =[Eehd TeTed

T ! faenel Sfadfie & RO SEEERE WO W Sk gNI T T wEnT o
TG 1 A HI dTel Teh T O Gael i @IS w1 §9a g3l qenfy,
3% Tl foh &0 o% T aand den SRt Wei § % e, vH gah i T &
F1 STEEROT ¥ IRfEd € S STavEs ©1 gahid T i ot i 3E YR
154 ufRefera feran e @ @ yenr forgdia wored &1 srearg 1 | aftefa femen o 2
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EENEERIRRY

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 U 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 THEEH Juwig &

STl ‘w1 1ef B waw & Wt gan & oredl dA, % fAT A aa B, & B vw gw dwwe A e

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

6.4 TS T UUT T e

TR Yerll o STUR R e 39 frend ) wgY & S ot gt
Y oot Gl TH o WY qREfad erdl € ad el § T aesh o
IR Tl 21 319 6.2 H = WEifiTes Yeroli i 39 STERON 1 STAN
Hioh SAEAT H THhd B

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

Teh HHAAN

6.2 H Shecll C, 1 SN efal 3HH g Tk 9N a1k el C, i M,
Fecdl C, 1 AN AU 398 P Th oW @ heall C, i Td, peel
C, ¥ Tog Juaid Tae 1 IRafid HI 21 gawd Foed | ufted

fort 6.5 @ 31a9a & W gawT &

¥ Feelt ¢, | fagd aes 9@ 3@ 2 @1 g R fory o 99 & B | dA ,i¥ &5 31999 &1 &9 TiE

FNU Feel C, 7o gRm H foEm o yened wA €1 gAM

6.3 T fohT T Teoll k1 T FfHged TR T YR §— S I

ST K 1 3@ € a sheett C, § e 9/ (o 36 %R0 o d &) 37eq T
¥ 3 U SAfushan WM q agdl 81 RO, THITE eet C, # ff gawa
AR T ¢ Fel C, H B oTet Gk Fe o 36 UREA o %R0 FEeA C
¥ 9ftq e aesh ae 3o BT 81 S S Bl ARt W@ W € @ Feat C,
¥ o feer et 1 ST e C, F gaRig Toed § iE ufads J@l e qen
et C, H °R YA B S 81 W Pl Hi Bied € @ Feo C, W fogd 6w qen
T HRUN IO B TCN Ak &5 37T THI H SAfehad U | "l I B
AT 1 $Heh YROTHEIEY el C,* H Gk W Hedl € X 39 YHR e
C, ® I7: Ui fod om0 S Bt €1 3T weft Yeroh ® woh weife 9 9w ?
Rl aftaer § Gashiy T o IREdd <X oh R0l YR ford e o 3ca= =il
1502 ¥ WEfTE Jai @1 e frem % w9 § o R R e 7 dgagaE

* Are wifse for fogm g9 o w0 W@ guRel faga 99 foga ga% & 87 (ON) =1 %
(OFF) & W 3= B dlell uris & $Ru &fdusd & s 2l
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ﬁw%wﬁwmﬁ%lsﬂﬁwaﬁﬁww@afwm
™ 2

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

TioTdE €9 9 9Ra for@ & 9@
_4%

dt
01 fog e 1 feem qen qRomHa: o< <9 § o1 & faen s
21 3T faega == g9 Tl er=s] W Ha|

‘ IE-T1H A9 ECN WY At frdht Freelt & T &R 9 Gag

mmgﬁxi T  THEEH TREA S €1 gafee el i forgd ek 5w

fore g o A gy ) 0 o

(6.3)

uEHel e [1791-1867]

AqeeA ok e, WS qen ' de _ _n9%
o oot 7t forgm & F ol T (6.4)
w81 fran e, foen ot < Freel # W F FEN N T8 3% IR fEE a9 B

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

G ST Hehel

THIHTT (6.1) 7M1 (6.2), ¥ & T4 11 € fF oo o afterd
B, AT 0 H ¥ fordh Us A1 Afeeh U1 1 98 R fhar ST Wehall
21 3T=0% 6.2 % FAM 6.1 941 6.2 § Foied I B H ufafdd
ok Sl T B| Foled W Uiedd e & o 36 gee o
AR o IREd ek (S 39 foehig &Y o1 @™ &X) o1 Hecll i gawia & o
T YRR IO FHR o B A Ak o9 § HI01 9 55t M, off fRA <1 Gehar 21
7 sraeened ® off HugAR geferl o uw fogm awe 9a uRka e 2

~
©
0
r—
i
o
~
=

IEIT 6.1 TIM 6.2 W o= | (o) ummdt o 21t f9eq g = o fag
39 A K12 (b) TR &1 ARAf H o9 URa om0 w1 Iuferfa fFd gar
w7

&

(a) @A fasid o = & fog f § 9w o1 sifuess Su foeg T wehd B
(i) Freeht C, h S TH TIe 1 B 1 STAN HiW, (ii) Feeil ! Teh 3=d AR
FT Il T WL, (i) TH0 peelt C, T SR HASH i Aok IS0 T 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
! SW-Yd & ® a1 o FAR-UR Td B T €1 GAhd & Sl THEEHE <
¥0.70 s ¥ SR I o AN S T T HUG Rt B U o aeen S qen

156 HRT 1 HH AT HifoT|
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EENERCIRIEI

T Shecll h1 EhA-HG, Gaha &5 o WY O = 45 HI0 Sl | THih
(6.1) ¥, IR FaHT TIH ©
®= BA cos 6

_0.1x107

== Wb

FAfaq T, @ =0

T H UfEdd 0.70 s H g3Tl TR (6.3) ¥, Wk fagd aww 9a =m

lagy| _[(®-0)  10®
A Bt _ﬁx0,7_1'0mv

SR o 1 aRETor g

E=

M ¥ o6 geelt o1 gohia & oft o0 ¥ $5 Wl S il @) fheg gedt
<ahTa & Fer & (S ok 9o &1 o1eu ety o uRafda =& gran) iR g foee
ek 9o YRa T&l

oy
o
(9]
0
G’9 lnx3lbe

IITEATT 6.3

10 cm 531, 500 &Y T2 2 Q Ufae i Tk JAhR Gecll i 56k aal o aeend
geelt o e &5 o Afdsl uew § W@l T B T8 U Fed o o ufid:
0.25 s ® 180° © FHMI T Feci | IRa foRd ares I« o1 fagd 9 &1 ke
FifSw fRe TC o W gesft & gawig &4 & dfas Yed w1 A=
3.0 x 10° T®I

&

Fedl d IR Tore,

Py (efiry = BA COS 0
=3.0 x 10° x (tx1072) x cos 0°
=3mx 107 Wh.

U o TREN SAfaH wee,

Py (pmy = 3:0 % 107 x (mx107) x cos 180°
=-3nx 107 Wb

T URa T o o1 1 STeRfod 7 €,

e=N22
At
=500 x (6t x 107)/0.25
=38 x10° V
I=¢/R=19x 10°A
&9 < foh A £ I o IR0 o STehierd W &1 Sok arceioreh 7 9= © qen
9 et fosia g w i fd W feRk w5 2

€79 lnr21ve
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% iRt

e

(a)

3

(b)

o7 6.6
o o fram 1 oo

158

6.5 TSt &1 g qur Sl 9IeoT

T 1834 H WA wdifaesnfas 23R hefta ofs (1804-1865) 7 W fram w1 fma
foren 8 &5 &7 frgw o AW 9 S ST @1 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/
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 S =% 6.2.1 % T 6.1
1 TRieroT ohteh &n oSt o o i THg Tehd 1 T 6.1 W e @ § fh <
<o 1 STI-Yd &% HSell H1 AR o WA S @l ¢l 4 < Gagh Hl I Y
FHeell H1 AR T w1 € q9 el H Yahd ol agdl ¢ TH THR peel o
IRA o TE fen § 3= B @ e T e v & a9 o1 o Y Hen
T qft T ® W gah H1 AR feord Yarr o Grdel sheelt § oM A feen
BNl e T, 30 91 W Holg Feeh1d S0l 1 Ledl STl 8 Sielfeh SUhi 3R ook
1 3T YA T W 8l T TR, IS Feell § Jaohid Folod H| Faehd Foied
@ 30 T I oy o o fog geet o URa o gfeoned faen o sdt € qen
THHT Uit ¢d W T I Gk o ST g HT AR Bl 21 39 Herd®y Th
STTHYU I HH HET S GaIh hl A AT SHY TG FTd oh F2 h1 foie &3
IR I H AR % 9 oh T W Teh Gerl aRael 39anT foman e ar s
B2 3@ /M G off, 9wy & ga i Wtk IRa fogm 9w sa Sa= g
URa g ares ot w1 9N oS o 2| 1 START ik A BT ST Gehl 2l
o9 6.6 (a) 921 (b) W fo=ar =¥ 3 9fd amet =1 foen =1 9uz@ & fau
W faf gem €1 e Ao R () e @ g el 1 feend 9@ e e
feemd frefa et €1
39 fama W o ¥ MR foad § 89 o o W &1 9 &l WiaR &
Tohd €1 A foh URa faga o 1 e f991 6.6(a) ® iR T feen o fawda
21 39 < H, URA ¥R o HROT N ya U STd gY ook o STl g i
TR BT S8k hRUI € Ja&h Fecll i IR AR Jed g @Rl ¥ STh{ud
ZIT| e i A1 T TtehT-H1 €I9RRT S8 fshan bl URY T <M qen fomn foedt
Tell 99T oF 9T AT TF TS ol 9ad €9 9 Fedl S| afs TH 8 "eh
T 3faa 999 ] Us ¥MRed 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 <€ ga=
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
YN GRS S[el SO o ®9 H &fdd gl 2
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EENEREIRINI

SR 6.4

o 6.7 H faf= SR & THA o[g S geshia &5 | Joel Y @ ¢ e &4
R bt ® €, @ U F| Gkt € U o e oh e fhq Yerh ¥
W g §| S % T 1 ST i g I U § IR faga o skt fken s
HifSUl

fo76.7

k3l

(i) TR T4 abed H FahT HeIad, €9 o ashd &5 o 9T &t 3R TG LA
o RO §Edl B URd U 99 bedab o SR Yalled et wiey fved
IE Ied U FI 1 oY Y Hohl

(i) STEX T AR T 3 & HRO1, FHAYSTHR 9 abe H FaH19 Fole =l © F57aeh
FRU YR &R bach % SR yafed 2t €, o o 7 wored afted= &1
oty o Teh |

(ii) FIRTT & | TR H1 AR T HE o HROT AEHI SHR 6 9 abed H
TahTd ForeR Tl & fSren SRoT URd 9N cdabe % S9N Fafed el @
9 & 78 v 1 folig & oh
e HIY o 7 G o0 G0 e W Gah1d &5 oh AR I 3EY Sl @l @
T e UG oW Sq= T B

SETE 6.5

(a) T % W, T Feer T T Tl e o I qm SfaOn et ok e ek
& 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 uid: 37eR @
(i) ST T 3ok &Y ¥ @R} o T 217 oA &7 o % qa o SfeEed B

(c) TH STEAHR U TS Tk JUhR o THTHH gahia & § ¢ (o7 6.8) &
o 9 & wehmE 97 v 4 el @ € g9k 8 9 S feherd 99, g
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% et

o ou o URa fae@ 9 9ot o fEer e 1 oTien i €2 &, ol o ad

& sAfTeaad Bl
X

v

X X X X
X |IX X| X
X |IX X| X
X Xlx X
X X X X

X
X
X

(d) fo=1 6.9 7 afta fearfa o faw Humia &1 ga@ &1 IR (Predict) il

'

e 6.9

(a) 7Tl gosk =® fhaT ft yaa =, Ra & asdt 3o er 59 @ | ¥ ek

T giafdd gl

(b) =&l for wore ufEfia sk UG u) o &l @ Skt

3318{0T 6.5

(c) TIMHR T o fore fa foed I o1 o feor WA 1 o7ven R T 2
AR €9 H & o YE § a6l Meherd T 94 o &% o qRadd ohi &T
feor 7 2, o1 UG faed a"® 90 qEIER S<e)

(d) T i @i A’ HT Yadl @i ‘B’ o AHel ¥HTE gh

6.6 TTideh fo=Id ageh o

forelt THEEM, T Tad (time independent) o d &3 | T TqHM 9] s
T R SifSu) 551 6.10 § T SR =elsh PQRS <911 41 @ foed =meres

X
X X X X

X

9

X X X X

A

o 6.10 9S1 PQ & X iawH € TSed Saer
o4 1 Ghel U2 WAl €1 39 T o HROT ST STAR
G A o 39 Bt 2

PQ s ®9 W T Y Gehal €1 B PQ Wi fEer A
v 9 o &R, foam o <9ie orEr, S S 21 e
AfSTT T =901 o SHROT fohdl YRR T ol 1 &7 el
& W@ 81 PQRS & &< Uiy o+ 2 o i
g%e PQ ®1 T o wRul uREfdd B el
30 THEAME Fah1E &5 B A 59 YhR Wl Sl € o
TEHT T Yok & o SAfcided Bl ARG e
RQ = xTTRS = [, @ T4 PQRS ¥ /1 Jaenia wered
@, B

@, = Blx

T x T o WY qEA @ T, TR D,
TREe i 3 oh SR Th URA fagd aeed ad 3
B fSreeRt 7 Bhm
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-de, d

£= = -— (Blx)
dt dt
= —Blccll—x = Blv (6.5)

t
el 85 dx/dt = —v forn & St for et PQ 1 =t €1 URa ferpa aes <t Blo
1 Tk (g A8 97 hed €| TH YhN W eshid &5l i UREfcd hid i ol
TRt =meten ol TfqHM ten, forelt aRaer gR1 foR Gaekia wored o aRere &ten gRa
fo aE ool S T Hehd B

HHRIT (6.5) H T Y ik foegd aesh 9t o Ssieh i = PQ o was
AN TR HT ATl AR et i T W GHA e 7| et PQ W whig
Ifeseh (arbitrary) 3TERT g R foaR &1 <4 9 =1 v @ 7fq Hdl € @ e ot
Hah1a &5 B | Wel v W T T 3H SAEY W ARS ol sl GRA quB € e
! fEem Q o TSR BT Uieh SATasT i e fun ®, 5 PQ H 39t frafa
o fRU%, §AF 9a &1 TI9d 3|

AN HPHQdHF o w1 | fohan 7o &1 &, W = quBl

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

£=K=Blv
q

IE FHRW B PQ o & oF o= W01 g 3¢9 BT fagd a®s aa &1 AF
A & q TR (6.5) o o &1 BH 39 91 shi WK oY hEHl =Ied ¢ o A
& T qota: Fened T 21 g IE e THEEE U8 99 o WY 7 a€er o
@ﬁg%ﬁwﬁmw%hﬁm@%ﬁmwwwwﬁﬁmﬁm
ERGIC]

T @R, I8 T Tl g € T W e feer g1 oIk gawt & ufafid @
@I el ol 399 emf 9 URA B € - S Tk UH 924 € S BS % 3 WA g
I B 21 TEeR =t o Ty 3ok Sl W e Sl S,

F=qE +vxB)=gE (6.6)

Fifeh v= 0%, oT: &I W A oAl ig o et Sheel fogd &5 E o SR 8|
zafere Ufd faga aes aa o1 URd oW & ARdaa &t e W & fau gy '
A o =feT foF T % T uRdedRie gahia a8 Tk fagde & ff sae
FX1 T AT, T & eH T ot Fe =W % fer faga st g 3= forE
&9 U9 o WY S<ed qguhid &F gR S foga & § fa= o e €
3™ 4 H g 1A R fop wifame stem (foma o) feeR gas ® Sa/ea
T NI F Tehd €1 39k fawid T fadH 58 g (A 31k e w9 §
e ol T IREee geentd &) TeeR STem W Uk ool STRIfta oY Tehel €1 =El Hhare
F TS 1 gAd Hed 21 fagd U6 g e Fefid e €

IETETTT 6.6 T HiX Tall ¥1g i Th B i 50 TFhYHEBES i A § TAR
T B B H1 U T JAHR eifeae ger et e 1 e €, % ohs W aqen
T o0 oord #1 if W FHst 9 36 YFR I ¢ % 8 &1 1 9o & kw9
S 9Tet qe o o ad § ifcieed o1l & aia: € (Fe 6.11)1 2181 o orfew
T fEeR q UHEHH FEhtE &5 1 T G SUfterd €1 ohes a9l «ifcdsh et o sl
for[a ares 9 T T2
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321601 6.6

for6.11

k34

Ter fefe :

S B U HIA E A TS W T T AR Fe o HRO Aed FR T SR T
Fd € 91 Ford % SR fIaia 8 S &) 39 YR, el o URumH gereen o
FNU B o TG o A" T fogd a9 S e 21 foed 9w §u ok i
fafema oM o fore oAl 1 SIR s1fess YaTE T B qe Uk T <9 uge S
21 TN (6.5) 1 SUHN HH W, ST B GaIh 19 &5 o wieead TaHH & ol Skt
A dreh SR-UR 39 foe[a aes o w1 gREmwn g gem

de = Bvdr 3d:,

BwR?

R R
£=Jde = _([Bvdr =£Bwrdr=

T FINT fF B0 v = @ r 3T R T THY WS B

€ =%x1.0x2nx50x(12)

=157V

fadia fafy—

foEd aTeeh oict T TUAT T o fAT 0 T 5% 9 OPQ 1 hed 1 HTd ¢ fored
fi1g O 2N P ! Wi R @ gl 71 & qe1 0Q At g2 98 ©1 Ffeliy & 3IR-UR
fawar< R fom[d e el o SRIaX B el 3 B x (T[4 oh &=hel IRedd i &X)
o SR B AT ¢ qHT TR B 991 P g i 551 ok o9 w1 v 92, 4 TS
OPQ &1 &F%dl Tl &RM

R2x 2 - LReg
2n 2

W&l W R i B B 37 WA faga aes 5ot @

2
df1 1 ;p2d6 _ BoR

= —_—] — 2 = =
e Bxdt[zRe} ) dt 2

[Ale =ifse %=w=2nvl
Ig otk Wo Taf R 9w ST o e € € 3R T e 1 §EH HM 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§ 1 R 4K Hy= 0.4 G @ Wfed &1 4 (axle) 721 fm
o T wAIfud URd faegd aee 9@ 1 911 1 B2 Al i 1 G = 10*T

&l
W@ forga s 5el = (1/2) 0 B R
=(1/2) x 4n x 0.4 x 10™* x (0.5)
=6.28x10°V
Fiifeh T o SRR fored e et TR € THICT IThT HEA FHT FIE T T
=l

6.7 Wehd

Th hecll oh fehe 1@ SHU el H i IRy § 31ean 3§l el § Telad
RedT 9, 39 Fee H foara o 9@ € Tehdt 21 A S feafaat ool 91 syt
A orer-ster aftta &1 T 21 qenfa, 37 S fefaal , Fecht ¥ voe um ok
T B 1 Dy o

ek Sfdiaa afs T9d o W FHieell & SAMHA T8l axerdl, q&

do, dI

at “at

THY-THT fq@ N % (turns) ATl e oh T4 W ° IHH JahE Toed
g T 8| 9 Feol H T &, URafia B @ @ Ik e Ra fogd e
o H FRIEH YAl €1 ST Teh U ForaRd- 77 (flux linkage) =1 START &1l € 1
foh T fore et & fU No, & SR § e 39 fefa |

N, o I

TH God § WHMIITGs TEeRis o1 Siehed hed B BH <@l TR Wiehed @1 WM
el & Sl qen ek I1Y % A9 (intrinsic) TOTEET W R S 81 78 ue
ol w1 Wepfa o TEM ® W GHIR wie G o fau wie o emwd ae
IR (SHITHA) qel Sek st Sufterd e o Wagdish K (s & A
oo ) R Fef et ©

TRehed U AT AT 21 3Tkt foammd [ML2 T2 A2 & S o worery w1 fermmedi
q YN K1 fomieH o STUM GRI oFed i Sl €1 Uiehed 1 SI AR 874 € el
=0 H 5N oI o ST 81 98 9 w89 o T E | T T faeh gl
S R § e SR § A g i # @e

6.7.1 3= Uehed

fag 6.12 ° <R W < At TR (co-axial) URAEERT (solenoids) fSHHT
T I e [¥, R fomR I & 3iq: afefeest S, 1 55 r, qen St 3ot
T H H FT T Bl n, BN R FW S| AT AR S, % few W afert
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S 1, T n, | A AT N, T N, A9 Fefedi S, e S, § w # g
Her 2|

w9 S, H W I, Jeled i € A 98 S, H TH Gk oo Tfd s 21 e
™ o, ¥ e % 2| ufefas S, § T werer-dea 8

N, @, = M,,I, 6.7)
M, 1 URAITCTaRT S, 1 WRAITCTRT S, 3 TI& S771=T Rered el €1 30 7=
W T ot wel S 2l

T T Tl aRAferRs o fore M, T TR S ) oo S, | wenfad few
4RI I, 51 S GBI & € pynyl, | S S, % W R oo -suar 8

N, = (nyl) (71712) (4ono1,)

= uynn, 11, (6.8)
el n, 1 et S, H @ W F1 Hem 81 59 YRR, FHIRI (6.7) q HHiw
(6.8) 9

M,, = uonlnznrfl (6.9)

M ST foF eAF F8T TR HR-FE Sl T70g 7 foran € qen
ST 89 I, F AT S, e Ao e §
THEHM | 1 8 &4 Tad gU foh aiferen ofeh 2, forgent aref
T 1 >>r, 98 TH 37531 Gfhed (approximation) B

o1 & fodia fearfq W foam e €1 ofefaes s, @ o fo
Y [, Fefet okt ST & e R S, ¥ Ter- s €,

N,®,= M,, I (6.10)

21 71

M, =1 GfATeTeRT S, %1 GRS, o TTU&l 7= Sehed
Fed 2

S, ¥ 9N I, o R0 Foiod G TWE S, o A HiHG 7 ST
Tehdl ¢ TR IRATTCTRTE agq el €1 37, URAfershT S, % T

forg 6.12 O e | HT g gHef - &

NP N,®, = (n,l) (zr2) (10,1,
- | T W n,l, sz(ﬁg?(ﬁaf)f{ﬂwa%%l THRTT (6.10) ¥,
M, = uonlnzmzll (6.11)
THIHTT (6.9) T FHIHI (6.10) 1 SUIRT Heh gH Il eral @
M,,= M,,= M (¥) (6.12)

T I8 G i ofeE i el aferskTet o fore qwitd 1 denfy, @ deu

A &9 Y A 2| Al wifee fF afk siq:affas s afmfas o sga sid

=it (T STl IRt § S TR el Wil Bidt) 79+t g9 W U N, @,

1 UM T UM, Ak 37 TRATART ael IRATTTshT o6 R0 94l @71 § THEAA

ok &= ¥ fafe 21 39 fefa &, M, 1 1o WRet @R qenf, s afer

Y TG FAFT i VAT hEAT 3T FHicA B Hifeh 3T ARANART o HRUT Fah I

164 & IRl URATTIshT i TaTg e Tef-g1-3e STUe H1e o AR-UR uRafad gl
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Eiifere g fearfa o My, &1 oM off steia e el Tt fearfeat M =M, | St
THMAT AT ATTHR B

ISR IXET 1 AR BHH € HIM Y ki € foh IRATeremiati o fe wream
a1g 21 T T R AR 1 HTe] kel w1 HEAH HNE B @ S e
1 AE Bl

M=yry0n1n2nrfl

T W1 Heequl © TR et uRtifaemen onfs & 8 1 S Ut
Ik QUERRIUl U WIY-E-T1e Sk |del fKepfa=d (orientation) W AR 1

SEATEXVT 6.8 T Tl JAHR Freferal, Th A 52 ry, 1 qen gud aiferes e
r, 1, U T 1, << r,, FOaft @ € T S o o= HOTd €1 39 e & fo
A= Uehedl F1d ShiTS(y|

TA WM 5 I AR el § W [, ¥R YafEd Bt g1 Fech o o W gk
&5 € B, = L, / 2r, | Fifh TG T Fci F oA oI 37T 7, 3Tk ST
I &THA R B, F1 A FEoR A S Wehal B 3,
@1=n1‘fB2
_ K
2r, 2

AT T g0 M, F1 T &, % i WM ¥ T8 A €U KT 2 R gk
&3 B, 1 A &%l 1 1 T THEAN g 1M, B0 36 WA Hl WHER F ghd
g Jifeh r, << 1, |

8°9 In:2ibe

34, TT=% 6.2 o TAM 6.3 I TN K| 3H TN H, 59 Al Fsell C, 7 9
Tfafia it €, eett ¢, ¥ o 9 aa U@ #a €1 7 S et ¢, (A
N, T aIelt) H W @, 7, Sk et ¢, H U I, B

T GHIHI (6.7) W TH e M

N,®, = MI,

I o Y gReEeeia g|sT o fag

d(N,@) _d(ML,)

dt dt
FHifh Fecit ¢, ¥ Wk fogd aes aa w1 77 €

d(N,q
gl=_% 165
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T U g,

£1=—M%

7 T € o ot greeht o ufted! um afioeer greeht o faga aes @ if@
FI Ghdl T W faga I 9 %1 uRkamn o afedT #51  den Al et
o I ke R TR R

6.7.2 W-Wahe

s IU-uf=s] H T T URATcish] | 98+ aTell U1 oh SRl 38 gfArfesht |
IO T aTel Toled oF aR H faar fwen ot wae fagea geett o off 39t geeht
T o gRafad & W el § g ale Foled IRedd o SR, fag[ ard 9
R T e 1 39 GRSl i @ 30 wed 71 39 feofa ® N At geet
o G- s, Seell H 98d drell ¥R & GHMUIfGE © q¢1 39 o9 Y Gehd ¢,

N, o< I

N&, =LI (6.13)
7l TR o LR Selt w1 @b Fed ¢l T el B -3
7o ot Fed ¥1 99 U uRafid gt €, heelt @ Heg o off ufafdd e 2
GHIRTT (6.13) T ST 3 | IR fag@ s oo m

__d(Ng,)
dt

8=—L% (6.14)

T VR, W- e areeh o wed geet o e o g uRed (s = )
1 Teier e ?

e sfafaal o fepdt uRtaer o foy - WRehed &1 UM T WA B ST Th
el afiIfetehT o6 T-UXehed i UMD Y, FSIeh STTYRY S1e 1 &A% A T Talg
1T, 9o S Ushish oo o %l ki G&A n 21 UfATfert | yafed € aef 9 I
FRO GahF & B=y, nl 8 (T8 HI Wi HR JAE Bl T0F GG GO |
URAIerRT @ GG el Folad @

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

= unAll
Tl W nl Y 1 hel GEAT B A, T-Uhe B,

_ N,
I

= u,n*Al (6.15)

Ife 39 URIfeeRt 1 Sia:uW Hi y_ Afass gasheiea are wered ¥ 9 g
(ST ok forq = witer, forgent amiferss Saensiterar o1 71 $=d ©), 4,

L=pu p,n>Al (6.16)

Fecll 1 TR ! SATHA GTEAT a1 HIeAd 1 geaehsiiorar o feft 21

L
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wfkd faea aes 5o 1 foRiet fagd aee ac7 (back emf) ot Fed & i
7 qitay | fret oft ar-ufedq 1 fatia s 21 o sfe 9 @-Rae e
&1 1 e 8198 AwT § SoAmE 1 fagaseshia &y 21 31d:, ¥R w@ifud &
o foru, forieh foega aes oo () & faeg & & ggar 21 7 fman @ &
<eehig feafast e & &9 o Gfaa 8 s @1 fordt aftuy o fardt eor e 1ok forg
M HE B L,

dw
ac !
If B9 gfcigeh &= ol T HAH o qef1 shed W g9E WA faEr w5y,
qa HHIT (6.14) T STAM FH W,
aw _p
dt dt
R T wefi w3 H R mn e w €
W =[dw = [LIdI

31, ¥ [ TNfud & § Savash el gi,

W = éLIZ (6.17)

Ig A TH m SHAM ok TRl RO HI AMCGS e (AAHR) ok SR
mv?/2 &1 = e & qen <witar 8 6 L, meh 3@y @ (3t L faga siga @
den ferelt wftaer o e =€ 9aifsa ©, oW o sgq aon s o1 foie o 7)1

Tl gty Feferdl § We-Te yarted g arett Grel s g feafa R faar
F| TH Fecll o W Fag T, Tad &9 9 foemm S were™i o I o aeR
ZIM TR (6.7) f 9 o ®uaia g S

N1¢1 =M, L, + M1,

&l M,, SHI el & W &I Fefad Fa 2
3, BUe w1 EH ST w1 W,

dr dI
1 11 dt 12 dt
M,, @-3h ¢ T 36 L, 5N e s 81 gHfe,
dI dI
1 1 dt 12 dt

IETETUT 6.9 (a) IRATRT § Gied Fantd il o1 ST qRATCIRT o Gashd &
B, &0 ATl SaTE [oF 981 § A1 HITTI (b) T8 Fashid el e S | e
eeemd ol fve w9 o qor 22

K3yl

(a) THERI (6.17) @, Fah1a o1 ©

1
U,=—-LI
B9
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http://micro.magnet.fsu.edu/electromag/java/generator/ac.html

TSt ART ST ohT GHTel Tsita fersror

1 (BY .
=§L[ﬂon] (wifer wfemfersnt & faw, B = p,nl)

2
- l(#onzAl)(ij [EHRT (6.15) 9]
2 ol
- pa

24y

(b) Wi THiH TR o Sl @,
(=t v amaae ® foed were faeam ©)

= (6.18)
2 0
TH U8 § iR I HeiE o Tehish e § wied feered Sl o1 geg
W R Teh € [ 1A 2 THishtr 2.73 IfEu]|

uE=%£OE2 (2.73)

S gemeti ® St & 1 e o M ¢ 1 THiH (6. 18) 99 (2.73) faei
feerferll Hael: Tk URATRIRT 9 Toh THIR @i GuTi o foig sgea= Ty g 2
wifer o =raes & o fave o fopelt off T8 T o fore oea @ e 1E gamig &

3IT&0T 6.9

forT 6.13 goamEdt O S

1ora/3iR fergeta &=t foremm 21

6.8 UTEdt gRT ST

forgd Serehtd U1 URERAT 1 FEifieh ®9 W S YohR
T YA R T B1 Uk STETIRN 92 HEequl ST
T € (ac) STAE €1 100 MW S w1 STefen
TeAdl URT W ek ot faenfud weia @1 T
=% |, BW 39 W & qa fagral 1 auie &
79 WY o ot 1 99 R o e
3T H S 7| S foR S1eR% 6.3 W Hehd feRan T
o1, fordt 9@ o foga ae® 9@ a1 u| 9Ra & o6
fau, w fafy a5 & & <@ o ifufa=ma o steran
THh Ul &Fha | IREdd fohan S| 519 Fhed T
Jahd G B W YU Fd T A U K (8 H
Ff¥eteerd) quTe &5%hel A cos 0%, T8 6, AT B &
e 1 10T B Torer Ui i 1 ge fafy,
T Fearad R St 1w fagia 81 St =i
T Y forep T fEfE w2

T H S o6 e 3T o 6,13 T TR T
%I@ﬁ@@@?ﬁﬁ%ﬁﬁﬁﬁ%(rot@rshaﬁ)ﬂ
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ARIfta eit &1 Feell w1 Ui 1o gaha & w1 KN ok daed 21 Feat (59
R hed ) 1 ol ThEmE gawta & o fRdt e wem g atren fafu @
[0 A1 ST €1 heel o S 9, $OH e Toied qidtad g 7, e R
Feclt § U fagad o 9o URa g 21 e o ol w1 gdi s (slip rings)
a4 g9 (brushes) 1 Tew@d ¥ T 9@ RGY @ Sl AT 2l

e Shecll shi THEHM U =Tel Y T w1 ST € d Fehid & |
B T &5hel HG¥ A o STe 01 @ ol A ol T9F t R 0 = wt € (F8 Fd €T
fF S t=0, 0=0°) 2 TRUTHEEY, Heclt 1 G uhel, ToEd geasig &5
@ it Tt ®, 999 o @ uiafda 2 81 SHieR (6.1) % SHER R aHa
t TR A R

@, = BA cos 6 = BA cos ot

% & Fram 9, N6 Al o geclt & fau it faga o o gm

e=—-N da, =—NBAi(cos wt)
dt dt

31d:, fored aTesh =t o1 dcelfoen 7 @

£=NBA @ sin at (6.19)
T2l NBAo fod aTesh ot &1 ifershad A 2, Sl sin ot =+1 T 91 2l 21 3
& NBAo #1 ¢, 9 9d, o

€= ¢, sin ot (6.20)

Fiifeh S el (sine function) T AM +1 W —1 o e w=erdl €, foR amesw
a1 o1 T o1 e g o WY gRefad el €1 o 6.14 ¥ A Hifee R 5
6=90°10=270° 2l © I faga a8k el 319 A HH W Ehel € itk & frgafi
W Foied W uftedd stfueha 2

=T 2
=T 1 gooq-{%\—ﬂﬁ =T 3 5

SR T T & TR H HT ISOOWEEG'ﬁ T 4 360° W +
TIHEE G F g gy g P AR SHR 270° W U & aﬁaﬂﬁgiﬁaﬁ
Terfa

T
i |
emf |
0

90° | 180° ! 270° | 360° !

R

0 T A T |
A 2 S T

Tor 6.14 T ga19 &5 H FuiH FW IR & o9 § TF YA (o2 deF g S Bl 2
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a8 6.10

Fifer o 1 feen et w9 § gfafda sl & safae 9/ 1 gered! 9/ (ac)
FEd €| FiF w= 2my, GHIHW (6.20) F &0 = J&R ¥ fa@ gwd -

€=¢gsin2nvt (6.21)
e, v, S T Sheell (H=R) & IieAw &1 egfa )

= an fe wHftenton (6.20) a1 (6.21) forqd aees aa 1 draforer 9=
T T T &, +&, T —¢, o s et ©9 ¥ GRafid 2 &1 &0 s1eam 7 § He
foh Yool sifeedl 9l € 1 el 3TEd 71 o T w8

g S |, STH=R 1 YA & fau sevas i S s9E 9 fing
T UM R WIS 1 STl €, S0 o foru, el gRIl 3% Sfer-fagd s+ (hydro-
electric generator) %e&d €| faeheud:, SiFel a1 1= Wrdl 1 STIRT Hieh, T
T ek AT UST A €| T e W ATT ol SRR i YHH o Ty WA # w
&1 3% a7 S (thermal generator) Fed &1 % o T R AR A
S o1 TN TR S € o e Aien g wifek Wi Bielt B 1 3negfeR St 500 MW
3= o wIfe S X ahdl §, 319q 399 100 W o 50 WRa el Tsh H1ef STy
S Hehd B | SATeehien S § Shreferl w1 STeR Tl Sl @ 9 foed gl bl gAr
S Bl R W S ® 5ol emgfa 50 Hz €1 69 39 |, 919 3wt (USA) ® 78
a9t 60 Hz B

ISTETT 6.10  HH b TEeR TEfehet o Ugel &l SA! 21 Ua o1 e 100 Bl
T910.10 m? &hc dTell Teh Fee 9 T FHeell Ufd Tohe e IRehav (J9HT)
T IR © A € Tk 0.01 T fiera ol ThaHH Heahid & §, Sl hgeft & souiq
81 o odEd €, Wit 81 Hecll H S B arell tfeehan sieedl @ eni?
%A 7@ v=0.5Hz; N=100, A= 0.1 m? 2l B=0.01 T| HH& (6.19) TH W
& =NBA (2 V)

=100 x 0.01 x0.1 x2 x3.14 x 0.5

=0.314V
Aferenam dieed 0.314 V 2l

TH I T W ¢ for fogm v S o fou Sekfeuss wureriet <1 war o)

AT

1. &% A F fordl ag ®l THEAE gahid B H WA W 399 9 oA a1e
JAH FAFE 1 T FRR IRAMG H Hhd 2
®, = B-A = BAcos 6
Te 0, BUS A o ot T HI0T 21

2. U o Tagd gasia W1 o o o SFTER N W g9 sheelt § Ui TR
IEF I Y TS al GahiT T § qRedd H1 5 o qod el §
TET @, TF T T Fog gk T ¢l AfE IRy T o< uiae & @ seH
Th YN [ = ¢/ REAMTA &1 Sl &, &l R qR9 o1 Hekid 2|

3. el % F1Em o o9ER, UG faegd 9w 9o 1 yodar 39 IR e ? i 9
39 faen ¥ o yerfed &Y, S 3H gRadd w1 foiiy R Sen SR SHent
It g2 ?1 e g fromifsd = o ol fog g 9 w1 w2
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4. I UH | FaE H1 wfash B HI THTHH GAhT &5 Bk daad @ qel 3
&5 o ofead v o 9 Jed o1 3Hek TRl o s IR T e 5o (99 fasw
T oTesh ol wed §) % A ©
£=Blv

5. URehed, YIRSl A9l MR k1 ST ®1 THeRT W N&/I @I 2l

6. Trdl Fealt (Fecht 2) | o/ IRen fehe feord et (Feaht 1) H uka fogm
e o I H Fehel €| TH HaY I
dI,

- 12?

TR I U B ARl U M, Fecll | 1 heel 2 & Tl 3= T
Bl M, 1 +ft 36 g aRefd foRan ST wHat 21 37 < Wehedl H Tk WA
qoIdT et 2l

M12=M21

7. v fordt Fech ¥ uR1 ufadq i § @ 9% RerdA el § weh faxisdt faem
A& et i S H ¢ T W-URa R 9w 99 w1 9 freffaa
THIHTO GRS TeRall il @ :

& =

el Lheell 1 W-Ueh 81 98 SHecll o siew i 99§ S ufwer § fp
off 9 e o foriy e B

8. et it ufiferent fSwehl #ie y, W& Goshsiier o waied &, A
- Wewed Trfefiad THietor g1 =e fohan Sl &,
L=p u,n’Al
el A URATTCART 1 ST 12, | SUHT TS q1 n STH] ThTE g § vl
1 G &I T H B

9. foreht yearerdt sm St # faegga Gaenta U0 g0 Aifsrek Sostt 1 fagd Sostl o
TR e E1 AR N B Sl 99 A STIE H1E Tl FSoll THTHH Juahi
&9 B ¥ Ufq ¥ehe v Fekt T A1 Taes foR[d aes a9 w1 6
€= NBA (2nv) sin (2rvt)

SN oo el el 81 8l gHA WE T € foh = 0 s, W Feell geshia &
o sfeetsEd 2

HHIRTUT

T Yeteh qTsteh feumd

EEECIR R @, Wb (R) ML*T?A™]

foga aes 9 (emtf) £ V (diee) ML*T®A™]

R YT M H (37%) ML*T?A7|

- L H (F7) ML*T?A7|
Taemona faua

1. Togd TS Hehed 1 Th-gW o WY S HeY B1 e vl oh URY |
T, R T o1 5N fovw T A | fag R faan fo mfamm smeer (m)
e &5 1 SCA Hid €| HS THA UIEE T 1830 ok I HiS 91 B
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e= —d(N®,)/dt
g =-M,,(dl, /dt)

e=-L(dI /dt)
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6.1

(9 st @ &% HE o g fefd)

B fohT T T A TR ¥ 9§ W R i 1faae g fog@ o 9Ra
(39 FW B e, faega gawhia, &fio qen yeet s oo Th-gm 9
Gaiferd €2

forelt oig wfwy o, foga &R 39 YR Sc0 Bt @ e ff e afted! gest
TR T foRY H TR | TE el TR o fgid & ST{EY ¢ qe, Tk gl
wfwer o IR ferega aeeh ool SEeh Tl T S B €1 e Wersrd ftede 9 fohd
TR efud B

ITeS% 6.5 | i Torgd aeeh ot 1 fae=m &1 T 1 39 STa€Ron &1 o
T THA AT W T A ARS §el 1 FAT F gC He & @
WAAAYES B Thd B| qefy, Ak smew fer off f [qen ans 9@ @
q(v x B) T3 frarenss &l €] a9 oft 99a o qre el gaehig &5 o R0 Th
URa T aTe oo Sca=1 el 81 37 FeR Jaet &5 § iaue e v g9
o T qRerd! geehta & H TEer siee e o fam o forg wwfia ferfa o wdia
ﬁﬁ%l%éﬁﬂ@éﬁﬁﬂ#ﬁﬁﬂﬁw#mﬁwmmmaﬁw
Hohd 2l &

A

o 6.15 (a) 9 (f) ® aftta feafaai o fow 9Ra «m 1 faen &t 9rfR (predict)
FHifST|

(c)

LACCCCCEOC: ) Qe

x y

(1 ot e & AR )

(e) ®
o7 6.15
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