
Summary of Chapter 17

1. Objective:

1. Calculate the speed of sound in various media.

2. Write the expression for the displacement wave S(x, t) and the pressure

wave ∆p(x,t) in sound waves.

3. Calculate the power transmitted in harmonic sound waves.

4. Calculate the intensity of harmonic sound waves.

5. Calculate the intensity in case of spherical sound wave and write the

expression for the displacement wave.

I. Summary of major points:

1. Sound waves are longitudinal.

The velocity of sound in different media is given by;
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vair = 343 m/s at a temperature of about 20 oC and vvacuum = 0

The displacement wave for a harmonic sound wave is given by;

wt)(kxcosmSS(x,t) −=

where s(x,t) is the diplacement of the particles in the medium

The pressure wave is given by;
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Where
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2. The power transmitted in a harmonic sound wave is given by;
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The intensity of a sound wave I is defined as 
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Since the intensity of sound varies between 10-12 W/m2 to 1 W/m2 we

define a new quantity called sound intensity level β as
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log10=β   where Io = 10-12 W.m2 is the reference intensity

The units for β is dB or decibel. Now β varies between 0 and 120 dB.

3. For spherical waves, the intensity is given by;

2
av

r4

P
I

π
=

(r: distance between the source and the point where we want to measure

the intensity).
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A spherical wave is represented by;
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Where φ (r,t) is the dispalacement wave and So/r is the dispalacement

amplitude. It is clear that the displacement amplitude varies with the

ditance r.

 At large distance from the source )r( λ>>  a spherical wave can be

approximated by a plane wave,
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The Doppler Effect:

Observer Source Equation
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