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Exercises:

1. The resistivity of tungsten increases approximately linearly with temperature from
56.0 nΩ · m at 293 K to 1.10µΩ · m at 3500 K. A light bulb is powered by a 100-V dc
power supply. Under these operating conditions the temperature of the tungsten filament
is 2500 K, the length of the filament is equal to 5.00 cm and the power delivered to the
filament is 40 W. Estimate (a) the resistance of the filament and (b) the diameter of the
filament. (7 Points)

2. A parallel combination of an 8.00−Ω resistor and a resistor of unknown resistance is
connected in series with a 16.0−Ω resistor and an ideal battery. This circuit is then disas-
sembled and the three resistors are then connected in series with each other and the same
battery. In both arrangements, the current through the 8.00−Ω resistor is the same. What
is the resistance of the unknown resistor? (8 Points)

3. A wire bent in some arbitrary shape carries a current I. The wire is in a region with a
uniform magnetic field ~B. Show that the total force on the part of the wire from some
arbitrary point on the wire (designated as a) to some other arbitrary point on the wire
(designated as b) is ~F = I~L×~B, where~L is the vector from point a to point b. In other words,
show that the force on an arbitrary section of the bent wire is the same as the force would
be on a straight section wire carrying the same current and connecting the two endpoints
of the arbitrary section. (5 Points)

4. In the circuit shown in Figure 1, switch S has been open for a long time. At time t = 0 the
switch is then closed. (a) What is the battery current just after switch S is closed? (b) What
is the battery current a long time after switch S is closed? (c) The switch has been closed
for a long time. At t = 0 the switch is then opened. Find the current through the 600−kΩ
resistor as a function of time.



Figure 1: Exercise 4


