This comb has acquired a static
electric charge. either from passing
through hair, or being rubbed by a
cloth or paper towel. The electrical
comb induces a
polarization (separation of charge) in
scraps of paper, and thus attracts
them.

charge on the

Our introduction to electricity in
this Chapter covers conductors and
insulators, and Coulomb’s law which
relates the force between two point
charges as a function of their
distance apart. We also introduce the
powerful concept of electric field.

CHAPTER ] 6

Electric Charge and Electric Field

he word “electricity” may evoke an image of complex modern tech-

nology: lights, motors, electronics, and computers. But the electric force

is thought to play an even deeper role in our lives, According to atomic
theory, electric forces between atoms and molecules hold them together to form
liquids and solids, and electric forces are also involved in the metabolic
processes that occur within our bodies. Many of the forces we have dealt with so
far, such as elastic forces, the normal force, and friction and other contact forces
{pushes and pulls), are now considered to resull from electric forces acting at
the atomic level. Gravity, on the other hand, is a separate force.’

The earliest studies on electricity date back to the ancients, but it has been
only in the past two centuries that electricity was studied in detail. We will
discuss the development ol ideas about electricity, including practical devices, as
well as the relation to magnetism, in the next seven Chapters.

"As we discussed in Section 5-10, physicists in the twentieth century came 1o recognize four
different fundamental forces in nature: (1) gravitational force, (2) electromagnetic force (we will see
later that electric and magnetic forces are intimately related), {3) strong nuclear force, and (4) weak
nuclear force. The last two forees operate al the level of the nucleus of an atom. Recent theory has
combined the electromagnetic and weak nuclear forces so they are now considered to have a
common origin known as the electroweak force. We will discuss these forces in later Chapters.
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