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The flux is the amount
of air passing through
the loop per second.

A = ab cos
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These heights
) S ) are the same.
Seen in the direction of the magnetic field: ;
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Increa_s)ing the external Decrtﬁsing the external Increa_s)ing the external Decrtii)sing the external
field B induces a current field B induces a current field B induces a current field B induces a current
with a field Biq that with a field Bnq that with a field Bjng that with a field Bq that
opposes the change. opposes the change. opposes the change. opposes the change.

The induced
current creates
this field, trying
to offset the
change.

The fingers are
in the current's
direction; the
thumb is in the
induced field's
direction.

(a) (b) ’ (d)

Figure 30-5 The direction of the current i induced in a loop is such that the current’s magnetic field B,,s opposes the change in the magnetic
field B inducing i. The field B;, is always directed opposite an increasing field B (a, ¢) and in the same direction as a decreasing field
B (b, d).The curled —straight right-hand rule gives the direction of the induced current based on the direction of the induced field.
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= (velocity
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——» (average velocity
of electron)

(average magnetic
force on electron)
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1. The charge carriers in the Positive end
wire are pushed upward of wire
by the magnetic force. +

x X X

g‘—b v
Ll

x X
Conducting rail. Fixed - Negative end
to table and doesn’t move. *  of wire

X X X

2. The charge carriers flow around the
conducting loop as an induced current.

FIGURE 30.6 A pulling force is needed to
move the wire to the right.

The induced current flows
through the moving wire.

X i
1

X : X

X X: X

The magnetic force on

the current-carrying

wire is opposite the motion.
A pulling force to the right must

balance the magnetic force to keep
the wire moving at constant speed.
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FIGURE 30.31 Two ways to create an
electric field.
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A Coulomb electric field
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