Ch &

/

ELECTRMTAONETIC INDUCT(ON

Ibially Eloebsiedtty and Magnatism cveso comsdorad.
Ae,(b@a;aff@, and dnsolated Lot pesostecd @qbwmonf
and. jew attos. osbablislod  Ho seladion by
e o anges Cousanl ) pro f

X Mot § Cewsonl ) bsoduce s nac(c.

celd - &Zn%ﬂ ﬁ mazﬁf\&é Pioduce. U
ISR

X PM@% and Hensy - SXpestmonty dowed Hat
aﬂ\angﬂn m&ﬁmﬂ&: /jﬂeu Lird cerilto a cadd Ib&@cﬁéz{@
an A ed " eussont un Mo ol

@jyotisharmaphysics

wﬁmww@&[m_ The pharomonm)
wluehe 000EC5r, @ pnsond 44 %QW@( gy ALY ing
W‘Qﬁm qﬁe'eu 28 callid M’/{@mym&b (AU on-

e E?C&UWILQZ Al Fo /44/( A Henery !

_ p. | ,
txgwmml* 1 au& - alicy

—\ !-‘-s ‘ N=5 B
‘
N galwmomdlor

klhon the m/waﬁmﬁ A3 pushed towards Ha
coil  #e Guulu\amwtﬂ@u PRI dafmﬁnf

Wen ma.g%@f A8 mauned &u)aﬁ/f/wm e coll fa
%@Ammwlbu LlocoS oloflozi=rn 4n opposile.
Slesgetion |
Conelusten— TF oy Mo solalive mdlien b/
o ol and wagnol #al '8 sosjoonsible fos
?enw@% aj eloclsic casnant ¢ oduces st
on He ol



B e ARG

C & @Q,[Azl&lmd)

Cussonl g induced e cocl ¢ olwe o pdlon
3 e o ussonf casnying cotl Co.
Cgmhum - Tt s Ha solaliw mation D/
Ao cocds & and ¢, Mol inolucod Ha

oloelsie. pusnonl

é?_(!o @umwuf’ 3

@L:é C/

@jyotisharmaphysics

The oo colly fhold stationa sy and. 23 manomalon
AMowd  momen f; c&)%&z@/'/mv wm% un col Co
LS P}LQW'.DJ,?L@ 197 L4 ob/m/u/@d aﬁcuﬁ (0 &Qﬁ
48 sodloased Lub dn ophu(te. olis@lion

Conelusicn - The soldliw mattn b, Ha coll &
nat absalulo /MWW%@ ﬁen&mf& Lloctul
erssent” dn coil e, -

m@g@l&_ﬁﬂu—%: M@«@n@)&c e a8 A amount
&j moﬁm‘&c fwu pwnﬁ Mugfk d Juman

dhla




t Eime _Hel B
[ = dv()(
gj - s = f@dS (AD @
g
he. AS dlaua clomord X
® paximan plux ‘ :
hen Q550 ‘
T /39
2 f{g’
d — 5A @JOD

[§ = 8A] Maxmun flux ( dmar)

* Zew 7@4&49@
@jyotisharmaphysics i
hhone @ = 9o
A y
: /ié ¢ = DBA S
24 ¢ = O ([ ZO/L@f/UJQL)

10 W\@ﬁ?@ut QLH?/QQO Lo ol rons M /gw\,%.gge,



e~ Q@ - [do
(AOS 80

J -
j = -G/ ['\A@qfﬂu%)
% fluc & sealan C%A,O\}/l_j(‘élf

S UW Tm= 6,5 Méb@)ﬁ(ﬁb)
N Dimensienal fasmula [METT I

emf o acisewll 8 eqal iy Ho Ainle Sale

'

canrge. @64 rru%)m/fc jfluzc MLL?C» Hu @Aﬂwﬂ
M&@’L&Mwﬂ% e donduced emf

== ﬁl—é—- @ 2 Hajm@ﬁc fluz@
at
FOS. cocl @P N Fusans
e - - Ndg
@jyotisharmaphysics /7\ d /é,
‘ | onz dawo

— e 5/8’71 md@ﬁ&% oldiwcton, % s gnd hove,
He oliseetion of cussonk

X The ndwced emf can ho inespased bﬁe 071CL7Q 4 [
Aw uonbes of fusnd I\[c\*{’é’c@@/ﬁd ol



(1) E)fzr @[/\.ﬁn%@l? B ( Moy fl@@()

Cu) o B W Va

(1) B @M%%L J

2 fi Wnﬁ/c’n Ao shape a% cotl [/Sku'n[u’n\,c] a4

stdlele cocl) " o

(v) by Aa¥ating acocl o wlie el Sucle
jﬁ@ﬁ Mo CM?/& & &/Aan%ema{/l 7@

X In all #ose caseq an emf s oduce v
coll-

LENZ LA ! AocosAin ? Py laco tHo /%Wgﬁ
04’3 duced. eml s sughsHal bt tends
pioduced a custont ohicle opfoies #le change in
maﬁmﬂc fiuzc b bsoducad ot
OK.

A induced s alocbiie cussont Llwes e a Alixation
suele Hab tHo custonk ofppoted ' Ha clange. Mal
oncluced  oF

OK

[on=z ladd 749/()71&)@ 3 plosinod. 7[/29;77 F’mg(aj% La
of EML
g~ Valt2ge inducaA
S - Chang 1 majj%w@
N = o éj’ tsngs on ol




A ZM nz Lad !/

(07 Cosd Avaoler
U0 wprel ollbestos s
U Ae gpnmfo&

msesinQlon. OF £

A P

Lonz daco s bosed wpon ﬁuLl;zwcaa con senwalon
o enongy
<

(1)

<

N
= N sé
4 UUj/b/ < :a

. @@//Z modion

[Ihon N- pale o bon %@ff}@[ yy b/@ugﬁf nah. [z
Ho cocf wx@ﬁmﬁc lux, Aiked ot At cad
ineqoasd s Heeasding ' dp Lonz daw S opfose i
ineaaso. N-pale o3 Slelopod on Ha V&Lfﬁ Siola
f cocl - The Adisoclon of dnduced. cusrant

antielockscse.
@ Antieloehw o, s

Whon - pade s meved away Lom fa ad
/maﬁwf[é q&ﬁu% Linkad coclle Ha ol duesares
o dnereqse Ha  magelic ﬁ'@u S- pola.
Aiveloped - T olis” e induced eustent cy
cloekelse -




) ‘N Mol (O
< N S| N U%ﬂ% ALY, B

’\I ﬁ‘\ ( ~9

E‘g_/ shmoning, cb.son., 32
TN

2
=~/ N 'S mowng A A

l‘ﬂ:.V E ﬂ% "Uaj , B

@jyotisharmaphysics

¥ As dhe induced cussonkt sbbosas e change dn
flu%/, s R wad Ao boe Aone aﬁ;éuw B2Vl op/m;ézm
@WOK Ly mduced. cusient- s ewsl, appiats as
wloebspoal e o My deopo- e [onz's ds dn
aceodonce wiblo He Jaco = consesvdlen ) eneigy

Examplas g’
x ° o o» Op

a b motion A4
‘éf
‘ »@ﬁ» R e v i
- C
4 X ¥ e » * ¥ X

Fos  leop (1) |
As Lrop D i @u&mﬁ L mag. 7%(0(\/3 M.
7&@% Linkod  wille ,énmaax?zj Horglor
oce. S0 Loz daw He dnduce zussendt ol
e 0 such olis’! Lo Habt b ean of=fpdse, flo




x) = magoﬁtéld oy He Page
ext/.bﬂ’fﬂ% qﬂeéa( G, woldele & o Ha Rage O
Sa o Vewaqle, ouwfroand qﬁzdo( O oy’ c\7' (nduced
cusont will o AnticloeRwige (dCbad)

Fo8 Loap (2

Lesh D 3 nowd ol from magnolic %QM
3o mag feld ik wite Ha Lop g
Aocvoavimg W/\ﬁ/ Qcccﬁ/wdc'ﬂ?. 1> Lon=
la> o ihenvaee e 74@/&[ o Aid
> oncluceol  cuient will Lo clockeddso,

do Mt it can pseduce pag freld i Ha
Same desdction %” exist z'mj f{éé :

Matenal bt spmpling. Foscs

Conslolor. @@ /S@QWW concluc tos. mowena an.

untferm and o enolefponcdont maﬁn@ﬁc fre@/

Ad - Shocon R dﬂgf
*5 SSEE ﬁlj: Asm PR 14 monalalo,

)

Magrelie  flux enelose by o Lop FARS
Wil ho

45 = Gl
AS avm PR (S W@MH?/ dlw q%wc Arnad o e
He coll i &Mmgo’mj and o nduce.d an

SN £ = 'Lj;f? | Fenagtay's Laco |




€:~_g/68126) =51
7t [#=alz

= -pLdx
ET;

e 2L :—lﬁ‘//é,A ./H\Q//S/lééo/ C‘/\‘/ W&@/@/Q/ﬂﬁ'
At

The anduced emf BA1e 8 Called nwfb?u[emjﬂ
Thud vnduced  emf can be psoduasd bty P19, comduton

alée: 2R (1 mathad)

@jyotisharmaphysics

cach. e plockon moving wilun wis exfeven
-ces  a feosce kud g %’dalwc

¥ dhore a conducfo s W}m@»% el magnlic
(E@QQQ Jﬁ} &Wﬁ/bn?//ﬁiﬂ_gf@dﬁé cn Jbs Cha :u (A Gulen
F- 2E 4 @[@xfg) fgd-z: “A 43
since. Y Z o £ = 9£
The Ao foice. o elage g dud o elockrio el
onll ¢ -
3 WwLa:(z_ V\a/uauyﬁ maﬁméw 746@/ ?@n@ﬂ;&lf'@ an clecksic

modon con - extell a foace on A sfdlonary ehage |
el showd  Eloclicdly and  Maondlesm™ ame splated:




M 3+ A foIaling /Qo ,

V

Fc;cf show a /w/é‘c&ﬁnj S0 wlose.
CNQ. Gﬂd, V(z) jﬁtﬂ ’ Ve,
A aod  covakedl elociron pirgg
ADwards oulor end Aue b
Losonf- fosce and sl Asbabulod S
ounon Ao g - Ty and emf (S Inducesl Qesdsg
te ends of sod- .
The Snll Vlaergﬂu o o4 AS moudd _Llﬁ 4> R

-~

X

A= Buds [ €= 84w
> L0
c - [de = fﬂud& ”
R
= 6&{/&%
o
= Bﬂ)__/él
4
DA ¢ = 5L Ba)/il
o)
@jyotisharmaphysics
R (T prielod )
P/i@fm /jg‘j’ ;e Anea 6\7 $02fos OF&R
A= ﬁﬁzx__zg
2N
_ oL
A = 7 R
Nec g = 4 (Gﬂ) = 8 OL@
ar Y
OL c = 06 [/i'/gz_&
At Ly)
=163~ A0



T Al
OY =z = __/iB/iLO AL éoj

—

Indu@bnc(i - hdweltance s He abdlity. o stose
‘@W o Hu 749/1)7/1 &J’ rrz;zgm/&;d&au
An elogksie. cussonlt can be Jmﬂéc.@//mqe@%b%

flo change i Mo ﬂ@@ﬂ% coll oL n M
Same cold - In attc Ho casds

¢S o I
also 48 = AT
At At
(ﬁe/x a ool N _tusnd
| N e T

e eonstant bypesbinality - s callool
InAuclzuice. Gj }y/

se I olopenda o L maﬂ%(/ M
ol and wﬁmﬁmﬁw@é %/jj@/aa&&f %
( sanp axon cakhaccance)

* I iy sealer ntifg 4

P Dinensiena| /\‘/MZLLQ @[mz gt I A

< ST unik - szus# L -
Mukugl Indwelion . Lt 4 He blinononon zj

_duyena. @”’”f an a col colue o Hue change ‘j”
(’/uwmic with, A(ma g a mzuubnf cocl.

K2




y_ 4

lutudd  [nauetance(M :ﬁjsﬂ@y@?mﬂc
fvéuzc Linked wit. At /ié@m@uf eagzl@ Lf unif
cusaet flocs AN Ha [ozu'mm% Cold

QS T stﬁfla;)(; LinkaA wits
Qﬁfﬁ@ AMMW@@%
it Ip=1, [M=_gs]  Sf7ewssnlon iy

/}C’@D&@Uﬂ% D FMQ%A {a

OA

S5 - —dg s = dnduced emif 4n
;(_2; MD@UT@Q@,
L cs = - d (Mg
a6
f
65 - - Mf’éff_
AL |
if -d1r _ |
a.t
S ¢

’ %@ mectual dnductance. aaLJwa Colls /ccm lag
cofined a8 #Ha jnduced. entf poduced  in A
Ae&)ﬂdmt(/// codl plwe M gl wale cf- oloeseaga.
cuntont o [wmwuj( el

ST umt - %wvsﬁ

WL ,_[: O 8y &) O (o 7 N-Qxial
alonaal

Considon fwo coaxial, salomxdl 8, cmd‘S’Z /s‘m

Haolb S, sussounded by S2 a4 Shown dn f13
Langth Mo eolly s 4N, ool Ny aso . no. o Al
A O K1 aGrid SaoliyL -



/NI ‘S,

Vo Xoholohdo ‘A

IR IR N
%l[ \ ' ' ' . é ) /{l

)Nl IS
~——1 >

N, = 0, L (N, and N4 e N e fusns Jaes
N, = 1.0 wndk Longth of COld S, and Sa
/‘i@zs,b.e@h'u@d\(/ :

——J

/’/laﬁhﬂ[c 7&(@@ (nsiole e (sloroo] S,
62 - /[/Z@ Q/Zl IZ.

Magnelie fLue Linked e coll S,
NI¢/ = CW,J)(%}O;ZZ)[/T/{/Z) [’7\//-’«?7/&4

7 ¢1:/32ﬂ1
Nog, = Hom@lin, Lo 4,7~ L
bk NS = P2 T, [0 s dwe 0 L]

M 5 % S\ Lla M0 Ny I %,ZVQ
P4 M, = s A 870 —()

N 0 w\aﬁgﬁpjg{ Innde. S
6/ Z/{’LOB/]/‘Z‘/
flux Linked withs S,
N 2 —— (772])6 /Ké)/)/j/) (ﬂr/q;z)
Flo Awo > I, in 8 L Confingl salely S, so
onea = mg =
/QLJ/ Nl%z.: Mll It

Hen 5
Moy 1= (N20)( e, THEA 8

Mz, :/L@@/T‘ﬂ,mlg/ltﬁl _@

A



f/@m éiﬁ/ﬂ (1) and (2)

M = My, = M (day )
G lso M= Us e 78,74
oL a el

M= U m,ﬂ;ﬁ'ﬁ(lﬁi

M - ////—@ﬂﬁ/ W/ﬂ%ﬁ/%/%/d,

e Mudual (nduwetance. > colls . salonaddy efe

efponds en  Hew goharaten and Hair
Aclafie psentaton -

el INAUCUeYL L Self aweluction 48 #Hu PAQ)(QO,DE
of e @il due do wliche'dt spposed hu ivraad
%S of cussont ffl@@m% Mﬂlfuﬂf '
v 8 alse Ykown ap dnedia &%8@6@@&7

sel(- Induclan [ - The ngﬁm fﬂw@ kA

wio He  collioten wulk cggsont %locw Mo

L cord
b I eussont ]KJ@M in g AT
eotl - Tlo waffmlllc flc/zc ‘ J
¢ & 1 qﬁ,_"_,_/" ;
ov 4= LT KLY

Whew L 8 coefficiond - induction. &y
sz Vérduckmc@'.%%ﬁ é(f /3@0%
j/F 7 = | A VLLB\Q.T\

o =
A@&o}w@m% @mdcty% LacO
e - -d¢




o1 = —d LI [ $=c1 |

R TR
OL c == - L 41
I |
j{’ "‘Q;i | Hoem L=z=g
A4

T x,aﬁqﬁ dnduckance. of a eocl a8 numetially
eqpal Lo e emf unducec acsoss fle endcz/ Ao coll
when e sale of @Acm%& ’ff CUBAONS 13 Ww'@j (1 A/s)

ST yntt - MMj , ,Zhafv&ﬁ:jl/ﬁ_iﬁ’

Induckos . A corl o iagiclatesl wriso. wluhe
shhases the change esess o

Symbol = e

® A deal dndeckds hag giv value o L self
nducktance ) Jamd <o Shonde, s iKtance

N Iﬂdﬂ  foance ot Solonaid

[of o W@ﬁmﬁc 7&0{ dnsicle #He Latorodd
b= s 1L

il LS MOJJ Seand @QA LML% ﬁmgﬁu %lﬂ

%W pa/el ﬁ Juvs N = nd . -
Flue  Uoked  wiHe eacle tton 1
$=(UsmI) A [$=64]

/}%& N Find
45 - Cﬂl)éﬂo?lf)/q [ ﬂl:N]
¢ — /Leéﬂlf/é)ﬁ/

bu/é’ 4: L[/ﬂtﬁh
LT = Us L ALl



5&4,7{ Induclance o o salnocal, Q[Q/b@ndzf N1 -
(1) L & N (761@0\1’ FuANng)

(i1 [ & L (Lo Hua eoll)
I A

() L e A ( Aua of, e808- saation )
vy  Medium  ingoles Hao.@id -
wIn an fson 8od 8 Jloced dinsiole Ha eodd
(/salamiab) M nAduetance. _NCA 2ANLS

_En% Shoswd:F An Indwelos

e - - LdI_

Sl W

A.f
‘ < VL——)J
‘t\l,‘l_-_/K

RN I3 e flﬁw Mtﬁk Jndwetoy gn @mf
ancluce s -

€] = LAl
At
e sate of (osk - olong-
AW _ gl T AR - & zdf]
At —
Al = L1dL

AL AL






AC._Gunesabos .. ahy eloctsical  maching
adod . comvant  meehanical @naﬁ%]b%p D
locksical @nmg(% A koo Sl Ac Wé‘@&

Psincclple: TE woskd on the fasindple
W/&@WM&C rduelion, . e whon Z{/
eocl s solbalted in L/m'dﬁ@/im W@ﬁﬂﬁ&éfféﬂ
an dnduced emf 13 padweed _in il

Cois tsuction Rotalion ﬁ’@[ﬁ(@dw&wlk)
Mﬂ: [ o ( ) s Axlp
I é loe’zmamod’

> ol
. g
N (A S
I& ‘LX

L Asmatuke ;. The setat Jla AC gﬁﬁﬁmb&
28 callod cm  asmabune. - lt“ﬁ,mw #@. commutadng,
and colly -

2. commubato: T contaet whone ewssont o
Mo ude tp enlon Ha  asnmalusd @imﬂfﬁkf'

3. ﬁ&w' ‘TLUO eca’rbon sashey B, and Ba ax
prssed agait slip singd Tha haules wmain
CLL‘ﬁECl and  oubpul s obtained -

U Slib Ring<: The oo ends of @umatiss ol




av ennelad & o bk slip sings £and Ko
slip sing Leamamit  alocbuc  power dnkd q call
> pako b /wf@&nj '

Shomy Yagnile Feld: A strong magndc
Arelol = A i ihyhe el ﬁaﬁé‘j’

IWpsking: Khon Hao @il sofaley Ho Mg gl
//‘M)K, n_%]/u Al b Al anduced e 2y
P 4 ard hone  dnducad cusont Mw
oy e ecoul

INYXYZ
A% d = NBAGSA [Namﬁ Fud il
o ¢ = N BALS LS [ @ Zcot]

68 ESNBA S0 f) w | At
S =ZWNPBH Sinw £ W

gﬁé’ﬁ E max Sfﬂwf:// VNI
S NEBAW

X &= NBAL [ Mavimug, nf]
o s 48 masinum valtw éj @m/f'
f/spm eyt ()

E = E 9naf

Inffanitznoped Cumnond—
7=

=
.



oL p oz EeSinwl
h—————/gv———ﬂr
I - s Jfﬂ@/’ 27 - "’\]
1 R

~E T
! z f
e 1 ‘
Co ™~ | e / (
To[ 7/~ 77", | | |
: ‘ \ ’ l : «/5
- = —7—  axvs
g,;d, | 7 ) 1&@ //{ [
i fo e i
Lo ‘H- , | ‘\._,/// l
| + ,
~En|- — - v |
l

Unit IV: Electromagnetic Induction and Alternating Currents 24 Periods

Chapter=6: Electromagnetic Induction

Electromagnetic induction; Faraday's laws, induced EMF and current;

Lenz's Law, Self and mutual induction.
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Eddy Currents
When bulk pieces of conductors are subjected to

changing magnetic flux, induced currents are
produced in them, these currents are called eddy
currents.

Eddy currents are undesirable since they heat up
the core and dissipate electrical energy in the
form of heat. Eddy currents are minimized by
using laminations of metal to make a metal
core. This arrangement reduces the strength of
the eddy currents.

1.._“‘1 h .:_-. 1.‘
-‘H\\ -r_-_q/i-‘: m 'I:"
S wl p N >
Jﬂ __P&; |
;o
?‘ y
| (ﬁ .I ,'-' : -
e -I!I"__?___ .'-": ".____.-ﬂ-" N
\\ x *’f_ B
- 7

Eddy currents are used to advantage in certain
applications like:

Magnetic braking’in trains: Strong
electromagnets are situated above the rails
in some eleetrically powered trains. When
the electromagnets are activated, the eddy
currents induced in the rails oppose the
motion of the train.

Electromagnetic damping: Certain
galvanometers have a fixed core made of
non-magnetic metallic material. When the
coil oscillates, the eddy currents generated
In the core oppose the motion and bring the
coil to rest quickly.



Induction furnace: Induction furnace can be
used to produce high temperatures. A high-
frequency alternating current is passed
through a coil that surrounds the metals to
be melted. The eddy currents generated in
the metals produce high temperatures
sufficient to melt them.

Electric power meters: The shiny metal disc
In the electric power meter rotates due to

the eddy currents. Electric currents are
iInduced in the disc by magnetic fields
produced by sinusoidally varying currents in
a coil.



