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ELECTROMAGNETIC
INDUCTION

Magnetic Energy

o Energystored inlan inductor,
2
Uy =211
o Energystored in the solenoid,
Uy =L B2AI
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o Magnetic energy density,
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Lenz's Law
e The direction of the induced
current is such that it opposes
the change that has produced it.
e If a current is induced by an
increasing(decreasing) flux, it
will weaken (strengthen) the
original flux.
o Itisa consequence of the law of
conservation of energy.

Energy Consideration
in Motional emf
o Emfinthewire,€=Bvl

Bvl
e Inducedcurrent, [ = &
R R
e Forceexerted on the wire,
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Itis dissipated as Joule’s heat.

Combination of Inductors
e Inductorsinseries, Ly =L, +L, +2M
L1, —M?
L+ L, +2M
o Ifcoilsare faraway, then M =0.
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L+L,

o Inductorsin parallel, L.p =

So, ILg=L +T,and I, =

CLASS XII

L-R Circuit

e Current growth in L-R
circuit I =1I,(1—¢ ™)
o Currentdecayin L-R circuit,
I= Tu (e t/T,_)
Here, t; = Time constant = E
&

Inductance
Emfinduced in the coil/conductor, ¢ = —LZ—I

&

dI [ dt
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Coefficient of selfinduction, [, = N By =
i

Selfinductance of alongsolenoid, £ = i #*Al =
Nyby 8 g
I (di/dt)  (dI,/dt)

Mutual inductance of two long coaxial solenoids,

Mutual inductance, M =

NN, A

M = i, gl = b
Coefficient of coupling, k = M
L

)
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For perfect coupling, k=10, M = (L L,
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Induced Electric
Field
o It is produced by change in
magnetic field in a region. This
isnon-conservative in nature.
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o This is also known as integral
form of Faraday’s law.

Magnetic Flux and Faraday's Law
Magneticflux ¢, = B-A=BAcos

Faraday’s law : Whenever magnetic flux linked with a coil

changes, an emfisinduced in the coil.

+  Inducedemf, £ = -N dTl”
¢
1 (—dbg /dt)

. Induced current, T = £_ N
R R

¢ Inducedchargeflow, AQ=T1At =N %

Electric Generator
e Mechanical energy is

converted into electrical
energy by virtue of electro-

Motional emf

Onastraight conducting wire, & = Bvl Bol
w
Onarotating conducting wire about oneend, & =

Here, B, (= wri)and [ are perpendicular to each other.

magnetic induction.
Induced emf,

€=NABw sinwt =¢ggsinwt
e Induced current,

= NB;:O) sin(nﬁ Tysinot
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