Questions

The SI unit of resistance is volts per ampere, which is defined to be 1 ohm
(2); thatis, 1 2 = 1 V/A. If the resistance is independent of the applied potential
difference, the conductor obeys Ohm’s law.

In a classical model of electrical conduction in metals, the electrons are
treated as molecules of a gas. In the absence of an electric field, the average veloc-
ity of the electrons is zero. When an electric field is applied, the electrons move
(on the average) with a drift velocity v, that is opposite the electric field and
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given by the expression

(27.14)

where 7is the average time between electron—atom collisions, m, is the mass of the
electron, and g is its charge. According to this model, the resistivity of the metal is

m,

ng*t

where #nis the number of free electrons per unit volume.

(27.17)

The resistivity of a conductor varies approximately linearly with temperature

according to the expression
p=poll + a(T— Tp)]

(27.19)

where « is the temperature coefficient of resistivity and py is the resistivity at

some reference temperature Tj.

If a potential difference AVis maintained across a resistor, the power, or rate

at which energy is supplied to the resistor, is

P =TAV

(27.22)

Because the potential difference across a resistor is given by AV = IR, we can ex-

press the power delivered to a resistor in the form
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(27.23)

The electrical energy supplied to a resistor appears in the form of internal energy

in the resistor.

QUESTIONS

1. Newspaper articles often contain statements such as
“10 000 volts of electricity surged through the victim’s
body.” What is wrong with this statement?

2 What is the difference between resistance and resistivity?

.| Two wires A and B of circular cross-section are made of
the same metal and have equal lengths, but the resistance
of wire A is three times greater than that of wire B. What
is the ratio of their cross-sectional areas?r How do their
radii compare?

4. What is required in order to maintain a steady current in
a conductor?

7. In the water analogy of an electric circuit, what corre-

sponds to the power supply, resistor, charge, and poten-
tial difference?

8. Why might a “good” electrical conductor also be a “good”

thermal conductor?

On the basis of the atomic theory of matter, explain why

10.

5. Do all conductors obey Ohm’s law? Give examples to jus- 11.
tify your answer.
6. When the voltage across a certain conductor is doubled, 12.

the current is observed to increase by a factor of three.
What can you conclude about the conductor?

the resistance of a material should increase as its tempera-
ture increases.

How does the resistance for copper and silicon change
with temperature? Why are the behaviors of these two ma-
terials different?

Explain how a current can persist in a superconductor in
the absence of any applied voltage.

What single experimental requirement makes supercon-
ducting devices expensive to operate? In principle, can
this limitation be overcome?



