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Waves and applications:
Maxwell’s equation,
Faraday’s Law,

transformer and motional electromotiveforces




Faraday discovered that the induced emf (in volts),
In any closed circuit is equal to the time rale of change
of the magnetic flux linkage by the circuit.







B. Moving Loop in Static B Field (Motional emf)

When a conducting loop i1s moving in a static B field, an emf is induced in the loop. We
recall from eq. (8.2) that the force on a charge moving with uniform velocity u in a mag-

netic held B 1s

F,=QuXxB (8.2)

We define the motional electric field E,, as

Em=Fﬂ=u>{B (9.9)
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If we consider a conducting loop, moving with uniform velocity u as consisting of a large
number of free electrons, the emf induced in the loop is

—

Vs = j'; E, dl = jg (u X B) - dl (9.10)
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