Chapter 14

Waves and Sound




Can something penetrate a person
without hurting him?

http://www.popsci.com/cateqory/tags/oscillation
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14-1 Types of Waves

A wave is a disturbance that propagates from one place to another.

Transverse wave: The displacement of the medium is perpendicular
to the direction of motion of the wave.

Compressions

Longitudinal wave: The F el
displacement is along the
direction of wave motion.
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14-1 Types of Waves

Wavelength & distance over which wave repeats
Period T: time for one wavelength to pass a given point

Frequency f: f = 1/T e A
1stance

Speed of awave: v = ime T Af

Speed of a Wave on a String, v
P

v =4
i

F: tension; 4. mass per meter. As we can see, the speed increases
when the force increases, and decreases when the mass increases.
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14-2 Waves on a String

When a wave reaches the end of a string, it will be reflected. If the end is
fixed, the reflected wave will banverted. If the end of the string is free to
move transversely, the wave will be reflected without inversion.
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14-3 Harmonic Wave Functions

Since the wave has the same
pattern at x + a-as it does at x,
the wave must be of the form

y(x) = A cos(zfx
X = /\i
T

the full wave equation:

27

y(x, t) = A cos{7<x — A

= A c05<2ﬂ-x — —t
A
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14-4 Sound Waves

In a sound wave, the
density and pressure of
the air (or other medium
carrying the sound) are
the quantities that
oscillate.

Density
variation
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Pressure
variation



14-4 Sound Waves

The speed of sound
IS different In
different materials;
In general, the
denser the material,
the faster sound
travels through it.
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