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Items

1. LENZ’S LAW
2. Electromagnetic Force (emf) Produced by a Moving Magnet
3. Applications of Electromagnetic Induction to the Reproduction of Sound
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LENZ’S LAW

The induced electromagnetic force (emf ) resulting from a changing magnetic flux
has a polarity that leads to an induced current whose direction is such that the
induced magnetic field opposes the original flux change.

Reasoning Strategy

1. Determine whether the magnetic flux that penetrates the coil is increasing or
decreasing.

2. Find what the direction of the induced magnetic field must be so that it can
oppose the change in flux by adding or subtracting from the original field.

3. Use RHR-2 to determine the direction of the induced current.
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The emf Produced by a Moving Magnet

Magnetic field

A permanent magnet is approaching a
loop of wire. The external circuit consists
a resistance. Find the direction of the
induced current and the polarity of the
induced emf.
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Induced

Since the applied magnetic field in Hisgnetie: Indiicad
the loop is increasing and pointing lfl's":; fﬁ@t
to the right, Lenz’s law says an ,\/ | /\
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induced current will be created in
the loop to try to oppose this change
by creating an induced magnetic
field to the left.
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Applications of Electromagnetic Induction to the Reproduction of Sound

Electric guitar pickup

When the string of an electric guitar vibrates, an emf is induced in the coil of the
pickup from the vibration of the induced magnetization in the string. The two ends
of the coil are connected to the input of an amplifier which is connected to
speakers.
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Playback head of a tape deck
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As each “tape magnet” goes by the gap, some magnetic field lines pass through
the iron core and coil. The changing flux in the coil creates an induced emf which
is then amplified and then sent to the speakers.
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Moving coil microphone
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When a sound wave strikes the diaphragm, a coil fixed to the diaphragm vibrates
over a stationary bar magnet, changing the flux in the coil and inducing an emf in
the coil which is then amplified and sent to, e.g., speakers.
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