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1. Faraday’s Law of Induction

2. Inductance

3. Magnetic Field Energy

4. Displacement Current

5. Maxwell’s Equations
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Faraday’s Law of Induction

Faraday’s Law of Induction @

Motional electromotive (emf) force

do

emf — E = — .

Ueoms ¢ dl I
l
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%E-dlf—//g-dl.

Faraday’s law of induction in differential form

Faraday’s law of induction

0B
VXE——E.
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Faraday’s Law of Induction

Lenz’s Law

N

V1
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Faraday’s Law of Induction

Ideal Transformer %

Current )
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and voltage
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transformation of ideal transformer.
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Faraday’s Law of Induction

Eddy Currents @
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Inductance

Static and Dynamic Definition %

Static definition
ol

Dynamic definition
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Inductance

Mutual Inductance @

Mutual inductance Mo

(I>2 = M21[1.
Neumann Formula A - dl
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Magnetic Field Energy

Energy in Magnetic Field %

Using currents and potential

W:%// A-Jav, [

W:%// H-Bdv, [J].
14

Using magnetic field
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Displacement Current

Need For Displacement Current @

Maxwell’s equations before Maxwell

v.E=",
)
V-B =0,
0B
E=——
v X ot’
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Displacement Current

Displacement Current

Complete Ampere’s law:

OF
VxB= NOJ‘FMOEOE

with
oD

Ja= 57

being the displacement current.
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Maxwell’s Equations

Energy in Magnetic Field @

Complete Maxwell’s equations in differential and integral form:

p
V-E=_— //E-dszi///pdv’
0 €0
V/

V-B=0
oxp_ 0B #B ds=0

ot
1 0F

VxB=pd+ 5 2 5t §1§E dl’———//B ds
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