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Use Figs. 21-15 and 21-17 plus the right-hand rules to
show why the counter torque in a generator opposes the
motion.
Will an eddy current brake (Fig. 21-20) work on a copper
or aluminum wheel, or must the wheel be ferromagnetic?
Explain.

It has been proposed that eddy currents be used to help
sort solid waste for recycling. The waste is first ground
into tiny pieces and iron removed with a dc magnet. The
waste then is allowed to slide down an incline over
permanent magnets. How will this aid in the separation of
nonferrous metals (Al, Cu, Pb, brass) from nonmetallic
materials?

The pivoted metal bar with slots in Fig. 21-45 falls much

more quickly through a magnetic field than does a solid
bar. Explain.

Pivot
.

FIGURE 21-45 Question 13.

If an aluminum sheet is held between the poles of a large
bar magnet. it requires some force to pull it out of the
magnetic field even though the sheet is not ferromagnetic
and does not touch the pole faces. Explain.

A bar magnet falling inside a vertical metal tube reaches
a terminal velocity even if the tube is evacuated so that
there is no air resistance. Explain.
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A metal bar, pivoted at one end, oscillates freely in the
absence of a magnetic field: but in a magnetic field, its
oscillations are quickly damped out. Explain. (This
magnetic damping is used in a number of practical
devices.)

An enclosed transformer has four wire leads coming from
it. How could vou determine the ratio of turns on the two
coils without taking the transformer apart? How would
you know which wires paired with which?

The use of higher-voltage lines in homes—say, 600V or
1200 V—would reduce energy waste. Why are they not
used?

A transformer designed for a 120-V ac input will often
“burn out™ if connected to a 120-V dc source. Explain.
[Hint: the resistance of the primary coil is usually very low.|
How would you arrange two flat circular coils so that
their mutual inductance was (@) greatest, (b) least
(without separating them by a great distance)?

Does the emf of the battery in Fig. 21-33 affect the time
needed for the LR circuit to reach (a) a given fraction of
its maximum possible current, (b) a given value of
current? Explain.

In an LRC circuit, can the rms voltage across (a) an
inductor, (h) a capacitor, be greater than the rms voltage
of the ac source? Explain.

Describe briefly how the frequency of the source emf
affects the impedance of (a) a pure resistance, (b) a pure
capacitance, (¢) a pure inductance, (d) an LRC circuit
near resonance (R small), (¢) an LRC circuit far from
resonance (R small).

Describe how to make the impedance in an LRC circuit a
minimum,

1to 21-4 Faraday's Law of Induction

(I) The magnetic flux through a coil of wire containing
two loops changes from —50Whb to +38 Wb in 0.42s,
What is the emf induced in the coil?

(T) The rectangular loop shown in Fig. 21-46 is pushed
into the magnetic field which points inward. In what
direction is the induced current?

el KR KX
t X XXX FIGURE 21-46
& XX %X % Problem 2.

(I) The north pole of the magnet in Fig. 21-47 is being
inserted into the coil. In which direction is the induced
current flowing through the resistor R?

_S- -" _N_- ‘
R

FIGURE 21-47
Problem 3.

(I) A 9.6-cm-diameter circular loop of wire is in a
1.10-T magnetic field. The loop is removed from the
field in 0.15s. What is the average induced emf?

(1) A 12.0-cm-diameter loop of wire is initially oriented
perpendicular to a 1.5-T magnetic field. The loop is
rotated so that its plane is parallel to the field direc-
tion in 0.20s What is the average induced emf in the
loop?

(1) A 10.2-cm-diameter wire coil is initially oriented so
that its plane is perpendicular to a magnetic field of
0.63 T pointing up. During the course of 0.15s, the field is
changed to one of 025T pointing down. What is the
average induced emf in the coil?

(IT) A 15-cm-diameter circular loop of wire is placed in a
0.50-T magnetic field. (a) When the plane of the loop is
perpendicular to the field lines, what is the magnetic flux
through the loop? (b) The plane of the loop is rotated
until it makes a 357 angle with the field lines. What is the
angle # in Eq. 21-1 for this situation? (¢) What is the
magnetic flux through the loop at this angle?

Electromagnetic Induction and Faraday’s Law



