
Chapter 16

Waves and Sound



Waves

Waves are disturbances of a 
medium* which carry energy from 
one point of the medium to another.

*Electromagnetic waves do not need a medium to 
travel from one point to another. They can travel just 
fine through the vacuum of space. This is demonstrated 
everyday by the energy of the Sun reaching Earth.



Types of Waves

There are two major types of waves:
Transverse waves: These waves have a disturbance 
which is perpendicular to the direction the wave is 
traveling. This type of wave describes all 
electromagnetic waves (light, x-ray, microwaves, etc.), 
waves traveling in strings, etc.

Longitudinal waves: Sound waves are an example of 
this type of wave. The disturbance of the medium 
through which the wave is traveling is parallel to the 
direction of the waves motion. 



Description of a Wave

To describe a periodic wave 
you need:

Amplitude
Wavelength
Period



Description of a Wave (2)
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Speed of a Wave on a String
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F = the force or tension on the string (N)
m / L =  r L = the linear density of the string (kg / m)



Equation used to Describe Waves

y � Asin 2 f t �

2 x

For examples see:
http:// electron.physics.buffalo.edu/phy101mfa/lectures/Chapter_16/waves.html



Sound

Sound is produced when a longitudinal wave is passes through a medium. It is the 
compression and decompression of the particles which make up a medium that transmits the 
energy known as sound. 

To understand sound, let's consider how a speaker attached to a radio works.



Sound is a Change in Air Pressure

Recall for an ideal gas, pressure is related to 
the volume, temperature, and number of moles 
of gas by the following equation:

so if the volume and temperature of the 
gas are constant, any place which has a higher 
concentration of particles would have a higher 
pressure. 

The lower figure shows how the pressure 
varies with the length down the tube 
containing the gas. This figure demonstrates 
how a transverse wave is also a periodic wave.
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Speed of Sound for a Gas
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= the average speed of all gas particles in the 
system between collisions with other particles. 
This is not the true speed of sound in a gas.
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 Temperatures must be listed 
using the Kelvin scale



Speed of Sound for a Solid

The speed of sound along the length of a metal bar is given by:

where Y is Young's modulus for a solid and r  is the density.
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Recall Young's modulus was used to describe the force needed to stretch a given length 
of solid along its length direction

so it is not too surprising it should come into the speed of sound for a solid
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Speed of Sound for a Liquid

v �

Bad

Recall the bulk modulus was needed to describe how a volume of a substance changed 
its volume with an equal pressure on all sides (Chapter 10). This is also used in the 
description of how sound propagates through a liquid.
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