Chapter 27 Homework Problems

3. An aluminum wire having a cross-sectional area equal to

4.00 X 107% m? carries a current of 5.00 A. The density of
aluminum is 2.70 g/cm® Assume each aluminum atom
supplies one conduction electron per atom. Find the drift
speed of the electrons in the wire.

7. The quantity of charge ¢ (in coulombs) that has passed

through a surface of area 2.00 cm? varies with time accord-
ing to the equation ¢ = 4£* + 5¢ + 6, where ( is in seconds.
(a) What is the instantaneous current through the surface
at t = 1.00 s? (b) What is the value of the current density?

m Suppose you wish to fabricate a uniform wire from

1.00 g of copper. If the wire is to have a resistance of R =
0.500 Q and all the copper is to be used, what must be
(a) the length and (b) the diameter of this wire?

37. An 11.0-W energy-efficient fluorescent lightbulb is designed

to produce the same illumination as a conventional 40.0-W
incandescent lightbulb. Assuming a cost of $0.110/kWh for
energy from the electric company, how much money does
the user of the energy-efficient bulb save during 100 h of
use?

IV] Assuming the cost of energy from the electric com-

pany is $0.110/kWh, compute the cost per day of operating
a lamp that draws a current of 1.70 A from a 110-V line.

48. Determine the temperature at which the resistance of an

aluminum wire will be twice its value at 20.0°C. Assume its
coefficient of resistivity remains constant.

51. One wire in a high-voltage transmission line carries 1 000 A

starting at 700 kV for a distance of 100 mi. If the resistance
in the wire is 0.500 {)/mi, what is the power loss due to the
resistance of the wire?

[EJ A charge Q is placed on a capacitor of capacitance C.

The capacitor is connected into the circuit shown in Fig-
ure P27.53, with an open switch, a resistor, and an initially
uncharged capacitor of capacitance 3C. The switch is then
closed, and the circuit comes to equilibrium. In terms of Q
and C, find (a) the final potential difference between the
plates of each capacitor, (b) the charge on each capacitor,
and (c) the final energy stored in each capacitor. (d) Find
the internal energy appearing in the resistor.
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. [Ell Review. A parallel-plate capacitor consists of square

plates of edge length € that are separated by a distance
d, where d << {. A potential difference AV is maintained
between the plates. A material of dielectric constant k fills
half the space between the plates. The dielectric slab is
withdrawn from the capacitor as shown in Figure P27.67.
(a) Find the capacitance when the left edge of the dielec-
tric is at a distance x from the center of the capacitor. (b) If
the dielectric is removed at a constant speed v, what is the
current in the circuit as the dielectric is being withdrawn?
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. Gold is the most ductile of all metals. For example, one

gram of gold can be drawn into a wire 2.40 km long. The
density of gold is 19.3 X 10% kg/m?, and its resistivity is
2.44 X 1078 ) - m. What is the resistance of such a wire at
20.0°C?



