The glow of the thin wire filament of a
lightbulb is caused by the electric current
passing through it. Electric energy is trans-
formed to thermal energy (via collisions
between moving electrons and atoms of the
wire), which causes the wire’s temperature
to become so high that it glows. Electric
current and electric power in electric
circuits are of basic importance in evervday
life. We examine both dc and ac in this
Chapter., and include the microscopic

analysis of electric current.

CHAPTER ] 8

n the previous two Chapters we have been studying static electricity: elec-
tric charges at rest. In this Chapter we begin our study of charges in motion,
and we call a flow of charge an electric current.

In everyday life we are familiar with electric currents in wires and other
conductors. Indeed, most practical electrical devices depend on electric current:
current through a lightbulb, current in the heating element of a stove or elec-
tric heater, and of course currents in electronic devices. Electric currents can
exist in conductors such as wires, and also in other devices such as the CRT of
a television or computer monitor whose charged electrons flow through space
(Section 17-10).

In electrostatic situations, we saw in Section 16-9 that the electric field
must be zero inside a conductor (if it weren't, the charges would move). But
when charges are mowing in a conductor, there usually is an electric field in the
conductor, Indeed, an electric field is needed to set charges into motion, and to
keep them in motion in any normal conductor. We can control the flow of
charge using electric fields and electric potential (voltage), concepls we have
just been discussing. In order to have a current in a wire, a potential difference
is needed, which can be provided by a battery.
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