FIGURE 21-8 Example 21-3: An
induction stove.

CONCEPTUAL EXAMPLE 21-3 | Induction stove. In an induction stove
(Fig. 21-8), an ac current passes around a coil that is the “burner” (a burner
that never gets hot). Why will it heat a metal pan but not a glass container?

RESPONSE The ac current sets up a changing magnetic field that passes through
the pan bottom. This changing magnetic field induces a current in the pan bottom,
and since the pan offers resistance, electric energy is transformed to thermal energy
which heats the pot and its contents. A glass container offers such high resistance
that little current is induced and little energy is transferred (P = V?/R).
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an induced current you need
(a) a closed conducting loop, and

changing in time.

Lenz’s law is used to determine the direction of the field if the flux is decreasing; (b) points in the
(conventional) electric current induced in a loop due to opposite direction as the external field if the flux
a change in magnetic flux inside the loop. To produce is increasing; or (c) is zero if the flux is not

(b) an external magnetic flux through the loop that is magnetic field, use right-hand-rule-1 (p. 562) to find

L. Determine whether the magnetic flux (& = BA cos#t) 4

changing.
3. Once you know the direction of the induced

the direction of the induced current.
Always keep in mind that there are two magnetic

inside the loop is decreasing, increasing, or unchanged. fields: (1) an external field whose flux must be
2. The magnetic field due to the induced current: changing il it is to induce an electric current, and
(a) points in the same direction as the external (2) a magnetic field produced by the induced current.
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FIGURE 21-9 Example 21-4,
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Magnetic field of induced

current opposes change
in external flux, not
necessarily opposing

the external field

points from right to left

CONCEPTUAL EXAMPLE 21-4] Practice with Lenz's law. In which

direction is the current induced in the loop for each situation in Fig. 21-9?

RESPONSE (a) Initially, the magnetic field pointing out of the page passes
through the loop. If you pull the loop out of the field, magnetic flux
through the loop decreases; so the induced current will be in a direction to
maintain the decreasing flux through the loop: the current will be coun-
terclockwise to produce a magnetic field outward (toward the reader).

(b) The external field is into the page. The coil area gets smaller, so the flux
will decrease; hence the induced current will be clockwise, producing its own
lield into the page to make up for the flux decrease.

(c) Magnetic field lines point out from the N pole of a magnel, so as the
magnet moves toward the loop, the magnet’s field points into the page and is
getting stronger, The current in the loop will be induced in the counterclock-
wise direction in order to produce a field B out of the page.

(d) The field is in the plane of the loop, so no magnetic lield lines pass through
the loop and the flux through the loop is zero throughout the process; hence
there is no change in external magnetic flux with time. and there will be no
induced emf or current in the loop.

(e) Initially there is no flux through the loop. When you start to rotate the
loop, the external field through the loop begins increasing to the left. To
counteract this change in flux, the loop will have current induced in a
counterclockwise direction so as to produce its own field to the right.
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