The pendulum of a clock is an example of oscillatory motion,
Many kinds of oscillatory motion are sinusoidal in time, or
nearly so, and are referred to as being simple
harmonic motion. Real systems generally
have at least some friction, causing the
motion to be “damped.” When an
external sinusoidal force is exerted
on a system able to oscillate. reso-
nance occurs if the driving force is
at or near the natural frequency
of vibration,

Vibrations can give rise (o
waves—such as waler waves or waves
traveling along a cord—which travel
outward from their source.
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any objects vibrate or oscillate—an object on the end of a spring, a
M tuning fork, the balance wheel of an old watch, a pendulum, a plastic
ruler held firmly over the edge of a table and gently struck, the strings

of a guitar or piano. Spiders detect prey by the vibrations of their webs; cars
oscillate up and down when they hit a bump; buildings and bridges vibrate when
heavy trucks pass or the wind is fierce. Indeed, because most solids are elastic
(see Section 9-5), they vibrate (at least briefly) when given an impulse. Elec-
trical oscillations occur in radio and television sets. At the atomic level, atoms
vibrate within a molecule, and the atoms of a solid vibrate about their relatively
fixed positions. Because il is so common in everyday life and occurs in so many
areas of physics, oscillatory (or vibrational) motion is of greal importance.
Mechanical vibrations are fully described on the basis of Newtonian mechanics.
Vibrations and wave motion are intimately related subjects. Waves—
whether ocean waves, waves on a string, earthquake waves, or sound waves in
air—have as their source a vibration, In the case of sound, not only is the source
a vibrating object, but so is the detector—the eardrum or the membrane of a
microphone. Indeed, when a wave travels through a medium, the medium
vibrates (such as air for sound waves). In the second half of this Chapter, after
we discuss vibrations, we will discuss simple waves such as those on water or on
a string. In Chapter 12 we will study sound waves, and in later Chapters we will
encounter other forms of wave motion, including electromagnetic waves and light.
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