
Sound Air Motion

1.  What is the typical speed of molecules in air (i.e., at typical room temperature 
and pressure)?  You might know something about this from “In a gas, 
temperature is the mean kinetic energy per molecule.”  However, Google will give 
you a rough answer (in meters per second), and I’m happy with your just getting 
a number.  (I just want a rough number; it’s OK to just look it up.)  Also look up 
and note the speed of sound in air (in the same units).

2.  Find out what “decibel” means.  (Again, Google and Wikipedia are OK 
sources for this and 3 and 4.)

3.  What is the decibel level of a loud sound?  (A standard reference level of “0 
dB” is the typical, minimum threshold for hearing.)  What is the ratio of the 
pressures corresponding to 100dB versus 0dB?

4.  What is the over-pressure of such a loud sound, i.e., the amount by which it 
exceeds 1 atmosphere?  And what is the ratio of that extra pressure to 1 
atmosphere?

5a.  To estimate the velocity of the (collective) air motion associated with a loud 
sound proceed as follows (i.e., this and parts b and c go together to help you 
reach an answer):  Pick a frequency in the audible range, and find its wave 
length.  Call that L.

5b.  Imagine a cylinder with a movable piston (otherwise sealed), filled with air at 
room temperature and initially at room pressure.  Let the inside length of the 
cylinder (in the piston motion direction) be L/4, a quarter wave length.  How far 
does the piston have to move to increase the pressure to the over-pressure 
associated with a loud sound?  (Imagine the process is isothermal, and use the 
ideal gas law.)

5c.  Imagine the piston covers that distance at a constant velocity in a time equal 
to 1/4 of the period of the chosen pitch.  How fast does that piston move?

When you’re done, check your answers against the key to be found at 

http://www.theory.caltech.edu/~politzer/FS9-sound-air-motion-ANSWERS.pdf


