Questions 1001

When a conducting bar of length £ moves at a velocity v through a magnetic
field B, where B is perpendicular to the bar and to v, the motional emf induced

in the bar is
E = —Biv

(31.5)

Lenz’s law states that the induced current and induced emf in a conductor
are in such a direction as to oppose the change that produced them.

A general form of Faraday’s law of induction is
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where E is the nonconservative electric field that is produced by the changing

magnetic flux.

When used with the Lorentz force law, F = ¢E + gv X B, Maxwell’s equa-

tions describe all electromagnetic phenomena:
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The Ampéere—Maxwell law (Eq. 31.15) describes how a magnetic field can be pro-
duced by both a conduction current and a changing electric flux.

QUESTIONS

1. Aloop of wire is placed in a uniform magnetic field. For
what orientation of the loop is the magnetic flux a maxi-
mum? For what orientation is the flux zero? Draw pic-
tures of these two situations.

2. As the conducting bar shown in Figure Q31.2 moves to
the right, an electric field directed downward is set up in
the bar. Explain why the electric field would be upward if
the bar were to move to the left.

3. As the bar shown in Figure Q31.2 moves in a direction
perpendicular to the field, is an applied force required to
keep it moving with constant speed? Explain.

The bar shown in Figure Q31.4 moves on rails to the
right with a velocity v, and the uniform, constant mag-
netic field is directed out of the page. Why is the induced
current clockwise? If the bar were moving to the left, what
would be the direction of the induced current?

5. Explain why an applied force is necessary to keep the bar
shown in Figure Q31.4 moving with a constant speed.

6. Alarge circular loop of wire lies in the horizontal plane.
A bar magnet is dropped through the loop. If the axis of

the magnet remains horizontal as it falls, describe the emf
induced in the loop. How is the situation altered if the
axis of the magnet remains vertical as it falls?
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Figure 031.2 (Questions 2 and 3).



