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Induction and Inductance




_ HRW: Ch30
Magnetic flux

Faraday’s law of induction E=——

The magnitude of the emf ¢ induced in a conducting loop is
equal to the rate at which the magnetic flux @ through that
loop changes with time.

Lenz’s law = induced emf tends to oppose the flux change
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® = BScosp = BS coswt

g = _4P _ —i(BScosa)t) = BSwsin ot

dt dt

eddy (Foucault’s) currents

https://phet.colorado.edu/sims/cheerpj/faraday/latest/faraday.html?simulation=generator
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Inductors and Inductance
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Mutual induction
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Energy of magnetic field
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Alternating current

Periodic function (generation of emf by rotation) — harmonic current

i(t) = I, sin(wt + @)

emf function (phase shift ¢)
u(t) = Uy sin(wt + @ + @)

driving angular frequency, phase shift ¢ (load dependent)

Effective value (RMS)
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Power in AC circuits P =Ulcos¢ power factor cos ¢



