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What drives the charges in an induced current?
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What drives the charges in an induced current?

Magnetic force -
does not do P ——
work.

(Fy 1 9) ‘

Must be an ' | Decreasing B

E
electric force. |E
—F -/]

Induced Electric Fields

. do
f}gE-d§=— £

dt

For a changing magnetic flux,
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Thus, the electric force is not a conservative force?

Induced Electric Fields

For a changing magnetic flux,
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Thus, the electric force is not a conservative force?

Er = Ecoulomb t ENonconservative

There is no AV associated with the induced E.

Example: Determine the induced electric field in a solenoid
that is connected to an AC power supply. The solenoid has

length, L, number of turns, N, and radius, R.

I = I cos(wt)




Example: Determine the induced electric field in a solenoid
that is connected to an AC power supply. The solenoid has

length, L, number of turns, N, and radius, R.

I = I cos(wt)

Direction of field lines is the same direction as current would
be if there were a conducting loop present.

Determine the direction by pretending there is a wire loop and
applying Lenz's Law.
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Applications of Induction

Guitar pick ups
Alternators
Generators
Transformers
Induction stove
Eddy brakes

Eddy Brakes

Eddy Brakes
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Rotate coils in static |
magnetic field. I

Induce AC current.

Gauss’s Law
$E-dA =1eNC  Charges produce E
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Ampere’s Law
$ B -ds = uglenc Moving charges produce B

Faraday's Law
$E-ds= —i[ Changing @5 produces E
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Ampere-Maxwell Law
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Moving charges produce B
Changing @ produces B

10/24/2018

Example: Determine the magnetic field in a circular parallel
plate capacitor as it discharges through an RC circuit.




