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Haus Chasta Oes ted : whe unnt pased 

Vabgig agnte felds tduce 
placid 'nos 'd. 

a condudor, A Magnete feld u delfed ahound t. 

eleetie Cunits n losed cas 

taradag ft made puble his discoveny at selatie 
Lorf praduce 

ELECTRO MAGN ETIc INDUCToN:-The phenomenon n atiel 
elechic Cent is generated by Varyig magnete felde is called EMr. 
The em so deelohed s calae iducid emf. f he conduekar 
is in th form a closed circit, a cunet flos in the cireuit. This is called indced cuent. 

THE Ex PERIMENTS OF FARADAY AND HENRY: 

Experimet:�unet hduced by a magnet: 

When he magnet u mord 

C: col ar a looß fetams 9 a condcting. 
Mateial insalated' fe an aother, 
Then is no delecton in he lakvanomer, I 

when the bas magnet 's held statonarg 
when the N-pofe 9 the bar magnet pushd 

toards the ol, e chos 

a sal cnut 

G 

a sudden deflection, idicaing tat 

the cail, tue halveometer ) 
ofposrte diveton, di cating Aernsal i ue 

diecth iudned cuned. 
wten s- pode a bas magnet 

col, tine galraiomtu ,deletas 
wìth the N- pole for sinila moremet. 

are 

s mored tosardde ar 
oppositk to those abieuol 

The gavanomtu,@ deflectoe hence duceol cuet)is fuud to be 
larger, hn magnet u pudlh ed towakds or puled auy fon 

Cod foter. 
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Qday fomy -he magnel the tame ettecs ase bhoduced. 
Relatie motion bio the coil and the magnot is neufnile fr 

in etion of elechie cument n the toil. 

Experinent i2- luMent in cted by Cuieti 

toasds 

A steady cuntt througl coil-2 
Phodices a 
axis. 

whea C-2 soved towards tr 
col C-l, te 
a Sudden defleetioy. This wdi cates tat 

electu'e cnnt u iduced ia c-l. 
When coid, C-2 is mored auday fom the cal C-l, the galvanomtu 

motion bla the tuo cails. 

LVewomet sloss 

Relatiue motion is nt an abeolte equtr. 

The galvenomte deflecion (2 heue, induced Caent) u oud to be 
lasi, waen coil ae moed fastes towards lasay foi eacl other. 

Expuimet:3- Cumenduced by chegig Cuneti 

Cnnt co be iduc ed eren oidhont 
elate motion. 

when ky, k is fressed, 
col, c- sbos a 

ldud cad, 
) hen tne keyik 

leoted. 

that curret 

-

Aong 

u keft praed continouag 

as -theu is selatie 

thein 

thee is no 

Gwhen the key k is hdeaved, he galvenomct stass 
deflection. but in the olfocite dieetioy. The ointe an stnsd 

to zs ast ntet 

deflectian 

Ths glveoneter def lection incraes dramatically, when au ien %od 
axis, l the key kU 

shoss a deflection iu te ßeite deoton. This indi catu that diect 
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Cause of indaced EmE:- An emf is daed in a wl, whea amout 9 
Magnetie flo linked ith the cail changs oith time. 
MACNETIc FLUX :(C: The maguelie ux, tioug 

Magnetie fild, s measuhed area, A held n a 

ef magndie lines of fovee hossig the Subace nonall, 

Unit eMagniic Plx- webu, wb. 
Iwb: 's tae amt ot magnte flux 
morna to a 

= BAs0' = BA (- Max) =0 

N 

|Wb = 
wniform manctie feld of ane tesla. 

C9:s. it: marwell (Me) , TWb= (o maxJell| 
FARADAY'S LAW OF INpUCTION : Tke magniude ot the iduced emf 
a civcuik ià equal to the time hte ot change os magneie fus oo tae 
Carcuit. Ter a dosed' pac, e= (.ai 

3 

Diectian induced Cumcute 

n the losed lot, when a 

u Moed towads ar 
EXpeim etal Demonshvat 

2 

-e iqn is takeu r ndced em aloay oeses any change 
magnete 
LENZ'S LAW;- A cco nding to Lenz's lad, the diecton of uduced em 

the cauce (change in mag fx) ndnced cet is such that it fosee 
hesßoneible for its production. 

In set the 

Value 

dt 

thetofal munbe 

foon he lorf. 

the coil. At the "pper face the col, the cuent 
ilock oise, sbic wod produce n- ple onnie face. 

ese, the galvanometen detlectan is to the niglt 

atie 

bl I 2 2. cell sends cunat 

Insut the plug Key blw &3. Nos, more 

N-ple 9 a bad masnet touards the coil, Te 

galv aoMetn slows sudden deflectan to the 

behanes as orth Tt offoses the whsard 

'notin 4 N-pele 4 e bal magnt, whch 
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Lene's Law X Enegy Conservation :- Tt 's his mechaui cal w. D, in 
t. he coil hat changes the magne 

FLEMING's RIGHT HAND RULE 

shekch tae fovefnge, ceuba! figeu e 
Hhun ’ 

we do't more he magnet, w.p. u zevo, Thefe, wdiced 
tMotm ondnt Magnte Field ] (Thums 

mutaly 
MoT ON OF A STRAIGHT CONDUCTOR tN A MAGNETIC FIELD : 

Couside a 

Now 

To frttion. 

n uhich Pa u e to Move. PORS 

fong a clo sed arcuik enclosing 
that anges a Pa morts. 

Mag lx, a enclosed by te lorf : 
a = B lx 

wetaugla condutor PORS 

4rotaton 

chagig 
E- -d 

Em 

dt 

with me 

As, 
CME INpucED IN A 

(MOTION AL EMF) 

E= W 

dt 

Fa x e 

nto eledtical 

matiaal em 
lonide auy itra charge , q in the condukr PA, 9 i8 

MOvig oith the nod n ae mag dield, B 

:. Laete mag foee, = 4UB 

E- Bl 

X 

Y 

The arn Pa s mored to ine let 

o the eckaugular l. 

= -Bll- U) = Bl 

. 

Arca surept by te bar fer ofaton =e 

decrtesel 
mag fle. 

d B.o 

.. idutec em in he segmeut movu Jr to B: dE = Bo dn- B(ru) d 

X 

KoTATING BAR N A MAGNETIC FIELD : 

lonsider a bal 9 lengln,l olalng ota 
Qngular cpeed, w aboud a pivot at one ed, 0. 

Contid a 

Change flx per at () 

O-dlelx) = - Bl d 
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INDUCED EMF BY CHANG ING THE RE LATIVE ORI ENTATIbN 

MAGN ETIC FIELD 

Tndaced emn in he col,E -dn 

.:. Indueed cunt in he 

Tae magitede 9 fe 

dt 

POWER DISSIPAT ED IN A CONDUCToR MOVEDN A MAGNETIC FIELD; 

P= I?R = 

R 

Let R be ce secist 4 movaste am Pa (Ascuming that the Re 4 emaiisng 

R 

-d (BA ost)! 

Same 

dt 
BA t 

Lorf, I 

R 

As, 4the conduckar is puehed mechauical 
dkecißated fer seond is gien by 

Pouer equined to puel the lonductar oith velouty, t 
P= Fx U= Bu 

BlU 

n the ondctr Pa movig 
R 

Heat cne produc ed (see - Bu 
R 

OF CDIL AND 

= BAWs in it 

EDDY CURRENT:- T fux is changed in a 

as the pouwe eqined to pulh the conducar. 
Mechanial Energy eqd to mor the conduter PA is cometed 

to elechrical ene fst (ie, the indcec e.m. f)e then to 
thema eet 

ia the mag ld 

(F- otf. to velaug,) 

the mechauieal eeng 

closed eraid, a cumut 

u indd in it. T instead a close' ret, a metal plate or 

a disc erttheh made to vbTate n a 

a VaiabLle magnete feld, ndnced Cuete ae set utat L ae.to 

Joe's las, this r dise qett heated. Tuese incueeo Centa 
Foucat was the 

D called eudy unentsor foucaA' Cuets as 

ft to study these cuncuts n 1245. 

magnabe ld or placecd ia 

Eddy Cuntut are the Cunet duced la the bulk 

Conductos when he amowt magnete lux Unked oith the 

Conductor changes. 

www.physicsinduction.com



tawere, thei flo paftene stsemble sanling eddiee in sates. Thgt': 
ave called eddy cunets. 

a Metallic block is Blaced 
-lwiform B, cddy cunants ae 
block. indo ceod em. -

esictace R 

abeineatal denmonstralion Q Edd 

Ksult 

-dhyat 

Cunts are pro duced in te 
disc, heh opfose the mmotion the dise. (A a 

Lohen the dise D s yolated, it csts ines 
frm the magnete needle L as a 

B, plate osuleates for a long time.Lt, 

Cell 

O When k is Bess edl, disc u tusoun u uto the 

in due to eddy cunete develped ia the d'se. 
OAs Cunt d te soleuoio ereas es, 

a along ts axis àcreases 3. Magngtie us tink ed Elecho 
-magnet Lotth -the dise inerases. I upper ed q tie coleusid acquies N-pdaity 

tae lotr face D wl also acgit N pofaity in accovdauce oita the 
Lenz's ad. The force epulsion blw the to thos the dise uf en the 
a. later, the dise falls doun due to gaity. 

Exp-2: Argo's E peimesti- A Cu disc, D is sitateol belod 
(I824) a magntte needle Ns, when the dise sS< 

B hotaed faat, the magnete needle also yotateA n the dhet 
ot olation o the dse but oita lescer peec. 

metal Blode 

to intaize eddy eunutst waen ne metallie plate 
with cts cut u t, is Made to 0cullat, 

ttect u Much inaleh. Eady tuntt 

-eddy 

K 

yesult , a loukle acts on the dise bieh etand its moti) 

An egual'2 sob conble sil act on the Magnete needle (Nestn's Dvod ta 
Neelle wl start 

Cunads 

bisc 

ae rednced. Tis is be cauie, mag momets 9 the idced anets 
(abich otbete the mation) debad upa the arte enclored by te 
Cunntuts (M-TÄ). 
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() Magneie rakee ' A chnng u apltied to a melall:e dro valalus 
sik axle connecting he abeele, lavge eddy cntd cod uf in the 

dum of ase tee molon ) he daàn 

(i) Ekechomajneie Damfiig- pead beat lalvanomeles i- Certai gakauanet 

kave a Axed cat made d) non- magndbe meclalere mateal. When dhe oi 
ofose he motin 2 

Oseillates, he cddy curate geaerateo ien -dhe coe 
he caN to 'yect quickly 

(iy Tnduction fumace : TU: wsed to produce high temerataes shib e 

wtitised in Brcpaig alloys by meting the condtilied meale, Ts lorge 

eddy kunt geneneed pdace high bnf: 
iw) Elechie Pourtr meterst- A hataing sking disc in te pouwt( rnete ow. 

psdccd bg alternatig dolafeo by magnele fold: 

Cmets in a nolor, 
) Tnducian MQlor- A otaling B paduci chong eddy 

2) Diathemy i- w 

(iy Specdometens bascd an 

ablincos. 

Undesirabte ckbeets 9 Eddy Cunads - fose he velatie mstion . wale lose 

forn 9 lheat Excesae heating may educe fhe life 9 

To Minimise he cddy Cumcts: Metal 

eddy cuneute and Energy mtus. 

a.c. mõta 

which, the coil opfoses any chnge 

Sey lduceod em offoe 
when cnutIu 

te decytase. 

Solid Coe 

taken in the forn ) thin sheets. Eah sheet iu elstic 
fom the othes. The plaes 9 these cleets ave ananged panalel to B, 
So that they t aios the eddy unent pat, large Reisteuee blw 
the tnin sheet onfnes he edd uneds to he idividua cleeta 

Laminaeo 
-Riet 

(Toein 

INDUCTANCE. 
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Conuder a col caying eud, I plaed aa a 

As, e = - dop 

For a 

dt dt 

Sell Tudu ctance a 

LI= ho NA 

’ Total mas ay Laked wik 

L defnds on: No 4 tamd, Aca hos 
Cetan e naae, male 

dt 

(Lene' aus) 

- LdE (for btum) 

(N-Tital no tan) 

fuir linkage 

tong sloid:a 

A 

tood, 

.". B-nc de 
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sith P derease. , inked (associated) sk, s aso decrtese. 
* On veleasg key, k, 1(i P) dec- hem max to zen. 

(il alo chagelucase). According t leae's las, inducs 
As Ss elosey, i Mag fhx tmked at P indeed ath P hcrease. 

hcreases fen Ter to MaxiMuM Vabue 4Un presSing key, k ia coil P: Cnat 
M 

L3..... 

n a dichon oh ette to he cell curet i P. 

Cat 
Tuduceo 

uneat 

Cueeut flosig thogh the cher by Virche icl each offaes any chanye 
proferty ot tro coils by 

dt 

dt 

MUTUAL INDUCTION i- Ts the 

Ln 
-t 
dt 

K=0 
dt 

+ 

+ +e 
dt 

dt 

e 
dt 

I-ditke vtnt, e- same faralel 

dt 

of coils : 

dt 

bi seies l cokt lonflig K=o. 4s, T- san, e-dilfeant 

1 
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Cockticiet 9 mutna Teduckon : 

M: Coet 9 Mtiel 

I=|, = M M8e ant Mas tx linked it l ad 
wben nit cunet 

Hhen, 

dt 

e= -d 

() 

2 cols, 

or the seconday col. 

dt 

e= -M or M= -e M egualto e 
one coil hen rate chage 9 Cet 

Hd he other cod is wnity. 

thy tt doesn Materr shich a 

P 

e 

k= M 

(u) 

Cot capy's a meeture 9 te chagt 9 caniy 

S 

= -MdI 

Jie 
Le 

dt 

nrodius Taner solead S) 
Outer 

Toduckauc 

,nahe ma) 

Mubal Iadahane tso long co-oia tolenod i 

2 cole) 

(9’ k: Maximm 
)k-less than (i) 
i)k! minimum 

Hw the 

hner 
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Axuns lians :- No cdge effect: (l>> ), Uaifornm t hsolglont 

a ctne vagig mag f P 

Mz 

) 

, = M I1 

= (uomz)() 2) 
> uon) ( ) (, ) 

Min: lo! M.2. s,art.s 

M2 

T: tiue vayig Cumaut theo's; 
fux (aue to ) 

4Lso, , = BË A, Ne 

colenoidh 

4, Area hner soe 

the 2 solenods) 
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Ac Gentraty OR AC Dynamo 
Psinuble: based an EMI, i, wheneer the' amt ma1u Gkd 
oia a col chauges, an 

i) Field Magmts : NLS. 

mo. 

() Brusles :3Bi pass 

As 

the co 

to tie ext load Restance, R 
Workingi- cail is stated clocksise ^ 

(or antlockuoise), the amt t Ckea 
coith the coid chages bor akic 
Cucat s induced in the col, 

e ill be max 
e= 

Med.anica EgElebricad 
(Appl cahag 9 Enz) 

Tnduced cunent a he erernal eirut 
after erey kal rotason the cal. Heace, the uneud indeel 

alternahng caneid. 
To calalate i e N’ no tums in the co 

Varies ath the rot 9 the col 
NBA Cos = NAB os st 

= N AB oSint 

dt dt 

& Ahgle sh namal to the al makes 

instent,t. 

Rz 

any 

:Sint =| ’ 

R, 

R 

changes 

- -d (NAB Losuot) = -NABd (osat) 

R 

N 

dinckn 

en 
eo sit & i = e eo Sinwt io Sinwt 

dt 
-NAB (-sinwt).w 

= NABw =eo (say) 
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