


Motional emf

Conductor moves with speed v
through magnetic field

Force on charged particles

Fg = quB
Charge separation
Electric field
Electric force Fy = qgE
Until Fp = Fp

E =vB

AV = vLB motional emf




Induced current in a circuit

Moving conductor in previous
example had emf, but could not
sustain a current.

Resistance of circuit R
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Force on current
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Magnetic Flux

If the magnetic field passing through a coil of wire is changing, a
current is created (=induced) in the coil.

Magnetic Flux:

UNnit:

O =A,rfB = ABcosf

Loop seen from the side
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Axis parallel to field:
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Loop seen looking toward the magnetic field
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Lenz’s Law

Current is induced in a loop of wire when the magnetic flux through the
loop changes.
The direction of the induced current is such that the induced magnetic

field opposes the change in flux. \
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O =A,rfB = ABcosf

Changes in flux:

* B changes (increases/decreases)

* Loop changes area or angle

* Loop moves in or out of magnetic field



Examples

Current is induced in a loop of wire when the magnetic flux through the loop
changes. The direction of the induced current is such that the induced magnetic
field opposes the change in flux.

® = A.rrB = ABcosb
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