EXERCISE D Since 1kWh = 3.6 x 10"J, how much mass must be lifted against
gravity through one meter to do the equivalent amount of work?

m Power in Household Circuits

The electric wires that carry electricity to lights and other electric appliances have
some resistance, although usually it is quite small, Nonetheless, if the current is
large enough, the wires will heat up and produce thermal energy at a rate equal to
I’R, where R is the wire’s resistance. One possible hazard is that the current-
carrying wires in the wall of a building may become so hot as to start a fire.
Thicker wires have less resistance (see Eq. 18-3) and thus can carry more current
without becoming too hot. When a wire carries more current than is safe, it is said
to be “overloaded.” To prevent overloading, fuses or circuit breakers are installed
in circuits. They are basically switches (Fig. 15-19) that open the circuit when the
current exceeds some particular value, A 20-A fuse or circuit breaker, for example,
opens when the current passing through it exceeds 20 A. If a circuit repeatedly
burns out a fuse or opens a circuit breaker, there are two possibilities: there may
be too many devices drawing current in that circuit; or there is a fault somewhere,
such as a “shorl.” A short, or “short circuit,” means that two wires have touched
that should not have (perhaps because the insulation has worn through) so the
path of the current is shortened. The resistance of the circuit is then very small, so
the current will be very large. Short circuits should be remedied immediately.

FIGURE 18-19 (a) Fuses. When the current exceeds a certain value, the
metallic ribbon melts and the circuit opens. Then the fuse must be replaced.
(b) One type of circuit breaker. The electric current passes through a
bimetallic strip. When the current exceeds a safe level, the heating of the
himetallic strip causes the strip to bend so far to the left that the notch in
the spring-loaded metal strip drops down over the end of the bimetallic
stripy; (c) the circuit then opens at the contact points (one is attached to the
metal strip) and the outside switch is also flipped. As soon as the bimetallic
strip cools down, it can be reset using the outside switch. Magnetic-type
circuit breakers are discussed in Chapters 20 and 21,
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