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Points of clarification:

Because the coil is made of conducting material, all these
steps occur extremely quickly, so that a current is induced
in the resistor as soon as the magnetic field from coil #1 is
changing.

You may be wondering, since there is a current induced in
the resistor, whether there is a current induced in coil #2.
The answer is that there is, and it is equal to the resistor
current, as required by Kirchoff’s current law.

FoRCT
You may then (rightly) wonder whatis driving the current in
coil #2, since we said the induced field £ _, is cancelled
by the field EQ created by the charge transfer. The answer
here is that the fields do not perfectly cancel, so that there
is a small net electric field which drives current around the
coil. Since, again, the coil is made from conducting
material, its resistance r; isextremelylow ( ¢ ¢« R ),
so that only a negligible small electric field is necessary to
sustain the current. This is equivalent to saying that \/,-V

-

is actually slightly less than the z»¢ of the induced field =
/D

Pause here and make sure it is clear how the emf from
electromagnetic induction is similar to the emfs associated with
the battery and the thermoelectric effect. In all three cases there is
a force on charged particles, not due to a voltage, which drives a
transfer of charge, which creates an electric field which cancels the
non-voltage force. The voltage associated with this electric field (V
= Ed) is equal to the emf of the non-voltage force. Electromagnetic
induction is unique in the sense that the non-voltage force is
another electric field!
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Checks for understanding:

Go back to the beginning of the
lecture with the light bulb and the two
coils. Look at the directions of the
induced currents and the induced
magnetic fields and verify that they
agree with your expectation in terms
of Lens’ Law.



