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Abstract
For middle school to adult, an explanation of the relationships between frequency, wavelength, and
pitch.

note:

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

Any sound that you hear as a tone is made of regular, evenly spaced waves of air molecules. The most
noticeable dierence between various tonal sounds is that some sound higher or lower than others. These
dierences in the pitch2 of the sound are caused by dierent spacing in the waves; the closer together the
waves are, the higher the tone sounds. The spacing of the waves - the distance from the high point of one
wave to the next one - is the wavelength.
All sound waves are travelling at about the same speed - the speed of sound. So waves with a longer
wavelength don't arrive (at your ear, for example) as often (frequently) as the shorter waves. This aspect
of a sound - how often a wave peak goes by, is called frequency by scientists and engineers. They measure
it in hertz, which is how many wave peaks go by in one second. People can hear sounds that range from
about 20 to about 17,000 hertz.
The word that musicians use for frequency is pitch. The shorter the wavelength, the higher the frequency,
and the higher the pitch3 , of the sound. In other words, short waves sound high; long waves sound low.
Instead of measuring frequencies, musicians name the pitches4 that they use most often. They might call
a note "middle C" or "2 line G" or "the F sharp in the bass clef". (See Octaves and Diatonic Music5 and
Tuning Systems6 for more on naming specic frequencies.) These notes do have denite frequencies (Have
you heard of the "A 440" that is used as a tuning note?), but musicians usually nd it easier just to use the
note names.
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1 http://openingmeasures.com/open-education/40/are-the-resources-at-connexions-really-free/
2 "Pitch: Sharp, Flat, and Natural Notes" <http://cnx.org/content/m10943/latest/>
3 "Pitch: Sharp, Flat, and Natural Notes" <http://cnx.org/content/m10943/latest/>
4 "Clef" <http://cnx.org/content/m10941/latest/>
5 "Octaves and the Major-Minor Tonal System" <http://cnx.org/content/m10862/latest/>
6 "Tuning Systems" <http://cnx.org/content/m11639/latest/>
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Wavelength, Frequency, and Pitch

Figure 1:

Since the sounds are travelling at about the same speed, the one with the shorter wavelength

will go by more frequently; it has a higher frequency, or pitch. In other words, it sounds higher.

1 Ideas for Introducing These Concepts in the Classroom
• For younger students, the "Strings Instruments" and "Wind Instruments" activities in Sound and

Music7 give children a chance to create higher and lower pitched sounds. There are also handouts and
worksheets for younger students covering basic acoustics terms, including frequency and wavelength.
• For older students, there are more advanced handouts and worksheets in Talking about Sound and
Music8 that cover acoustics concepts, including frequency, wavelength, and pitch.
• If it can be arranged, a demonstration with a real musical instrument (or two) should be popular. A
live show-and-tell-style demonstration would be most memorable, although a video or a recording with
pictures will do. Include a discussion on why and how instruments produce higher and lower sounds.
Have the musician demonstrate low and high notes, and explain and demonstrate how the sounding
part of the instrument is being made shorter or longer to get dierent notes. Point out that smaller,
shorter instruments make shorter waves and higher sounds, and larger, longer instruments make longer
waves and lower sounds. Ask the students if they are listening to a small, high-sounding instrument,
or a large, low-sounding one.

7 "Sound and Music Activities" <http://cnx.org/content/m11063/latest/>
8 "Talking about Sound and Music" <http://cnx.org/content/m12373/latest/>
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