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Abstract

The amplitude of the sound waves are described in music as dynamic levels. Unlike scienti�c measures
of amplitude, dynamics describe the perceived loudness of the music.

note: Are you really free to use this online resource? Join the discussion at Opening Measures1 .

When sound waves come as a very regular, pitched tone, there are two useful measurements you can make
that tell you something about both the sound waves and about the tone they are making. One measurement
is the distance between one wave and the next. This is the wavelength2, which is also related to the frequency3

and the pitch4 of the sound. The other measurement you can make is the size of each individual wave - its
"height" or "intensity" rather than its length. This is the amplitude of the wave, and it determines the
loudness of the sound.

∗Version 1.7: Oct 1, 2011 3:20 pm -0500
†http://creativecommons.org/licenses/by/3.0/
1http://openingmeasures.com/open-education/40/are-the-resources-at-connexions-really-free/
2"Frequency, Wavelength, and Pitch", Figure 1: Wavelength, Frequency, and Pitch

<http://cnx.org/content/m11060/latest/#�g1b>
3"Frequency, Wavelength, and Pitch", Figure 1: Wavelength, Frequency, and Pitch

<http://cnx.org/content/m11060/latest/#�g1b>
4"Pitch: Sharp, Flat, and Natural Notes" <http://cnx.org/content/m10943/latest/>
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Wavelength and Amplitude

Figure 1: The wavelength is the distance between the "crests" of two waves that are next to each
other. The amplitude is how high the crests are.

You may want to note that sound waves are not the type of waves shown in the �gure above. (Please
see Transverse and Longitudinal Waves5 for more on this.) Rather than piling up high in the crests of the
waves, as water on the surface of the ocean does, the air molecules in sound waves pile into the waves. So
the bigger the amplitude of the wave, the more air molecules are in the "crest" of each wave, and the fewer
air molecules are left in the "low" spots. The amplitude of the wave is still measuring the same thing -
how much change there is during one wave - but this is more di�cult to show clearly in a diagram with
sound-type longitudinal Waves6 waves.

5"Transverse and Longitudinal Waves" <http://cnx.org/content/m12378/latest/>
6"Transverse and Longitudinal Waves" <http://cnx.org/content/m12378/latest/>
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Figure 2: It's easier to spot di�erences in amplitude at a glance when �gures use transverse7 waves.

Engineers and scientists call how big a wave is its amplitude. They measure the amplitude of sound
waves in decibels. Leaves rustling in the wind are about 10 decibels; a jet engine is about 120 decibels.

Musicians call the loudness of a note its dynamic level. Forte (pronounced "FOR-tay") is a dynamic
level meaning "loud"; piano is a dynamic level meaning "soft". Dynamic levels don't correspond to a
measured decibel level. For example, an orchestra playing "fortissimo" (which basically means "even louder
than forte") sounds much louder than a string quartet playing "fortissimo". (See Dynamics8 for more of the
terms that musicians use to talk about loudness.)

7"Transverse and Longitudinal Waves" <http://cnx.org/content/m12378/latest/>
8"Dynamics and Accents in Music" <http://cnx.org/content/m11649/latest/>
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Amplitude is Loudness

Figure 3: The size of a wave (how much it is "piled up" at the high points) is its amplitude. For
sound waves, the bigger the amplitude, the louder the sound.
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