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Induced Electric Field

e Electrostatic rule

VxE =0 (Electrostatics)
* Generalization of this rule to Faraday’s Law is

— — OB
V X = _E
 Divergence of E is still given by Gauss’s Law V.E=L

e IfEis purely Faraday Field, then

- -
V.E=0 Think!
What is Faraday Field?




Comparison

Amper’s Law Faraday’s Law
-V.B=0 -V.E=0
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Comparison

Amper’s Law Faraday’s Law
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» Ampere’s law in integral form aradays awil nesra aot_;’m_>
= — fVXE.da=— —.da
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prdl=-F

The rate of change of magnetic flux plays the same role as the yyl,,,-in
Ampere’s Law



Example 7.7. A uniform magnetic field B(7), pointing straight up, fills the
shaded circular region of Fig. 7.25. If B 1s changing with time, what is the in-
duced electric field?

§Edl= -
dt
The induced electric field be in such a direction that Amperian loop

it will opposes the magnetic field. FIGURE 7.25



At any time t flux passig through Amperian Loop is
® = B A(area of Amperian loop)

@ = B(t)ms?
dp d(B)ns?)  ,dB(t)
dt dt BT,
F and dlare in same direction so
fﬁ.if = Ejgdl = E(2ms)
. ) —_ > d@
Using the Faraday’s Law ¢ E.dl = -—
dB(t)
E(2 = —15%
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