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Sound as a wave

To understand standing waves it is necessary to understand a little about sound as
a wave.
Sound in air is a longitudinal wave, that is the pressure fluctuations which are the
sound wave take place in the direction of travel of the wave. A pure tone is a sine
wave where the wavelength is the distance between two successive compressions or
rarefractions and the frequency is the number of waves that pass a point in space
every second.

Fig 4

 The range of audible sound stretches from a frequency of 20 Hz to 20000 Hz ( Hz
= Hertz = waves per second). As we grow older our hearing at the high frequencies
falls off (presbycusis) . Additionally  hearing loss caused by excessive noise during a
lifetime ( the permanent threshold shift as opposed to the temporary threshold shift
which is experienced when coming out of a noisy space such as a disco) occurs at
high frequencies around 4 kHz.

Standing waves are caused by the incident and reflected wave at a surface interfering
with each other. The result is a series of nodes and antinodes in space, the former
being places where there is no change in the relevant property ( e.g. sound pressure)
with time and the latter where the property fluctuates at a maximum. A pressure
fluctuation maximum (antinode) is produced against the wall whereas the air particles
can barely move against the hard wall and give rise to a particle velocity node. A
partial standing wave is formed against any surface but a full standing wave will not
be set up unless the nodes and antinodes from another partial standing wave formed
against an opposite parallel surface coincide. The room dimension under which this
will occur is related to the wavelength by the expression:
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