Summary of Chapter 17
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1. Sound waves are longitudinal; that is the particles of the medium move

parald to the direction of motion of the wave.

The velocity of sound in different mediais given by;
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Var = 343 m/s a a temperature of about 20 °C and Vyeum = O

2. A harmonic sound wave can be described by a displacement wave or a

pressure wave

The disolacement wave for a harmonic sound wave is given by;
S(xt) = Sm cos(k x- wt)
where g(x,t) is the diplacement of the particlesin the medium, k is the wave

number, wis the angular frequency, and S, is the digplacement amplitude.

The pressure wave is given by;

DP(x,t) = DPpysin(k x- w t)
Where

DPy, =1 VWS,

P, isthe pressure amplitude and r is the dendity of the medium and v iste
gpeed of sound in the medium.



3. Interference of sound waves

The relationship between the difference in path and the phase difference
between the two sound waves at the location of alistener is

D) is the path length difference between the two sound waves.

2 Cases
a)  Condructiveinterference (maximumsound) OL =0, 1, 21, 3I ...

P DL=nl for n=0,1, 2, 3,4,...
b)  Dedructiveinterference (minimum sound) Dr=0,1/2,1,31/2 ....

P DL:n% for n=1,3,5,7,...

4. The power transmitted in a harmonic sound wave is given by;

= 1r Av(wS,,)
2
The intensity of asound wave | is defined as | = 2" (W/m?)
Area
p :%r v(WSm)2

Since the intensity of sound varies between 10 W/m® to 1 W/m’ we define a
new quantity called sound intensity level b as
b :1OIog|L
0
where |, = 10 W.n’ is the reference intensity.
The unitsfor b isdB (Decibel). Now b varies between 0 and 120 dB.



For spherical sound waves, the intengity is given by;
| = Pa.V

4pr2

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

intengity).
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. Standing Wavesin air columns (pipes)

Sound sources can be used to produce longitudind sanding waves in ar
columns.

2 Cases

a)  pipeopen at both ends: The resonances occur for
L=nl/2 forn=1,2 3,4, .....
dncev=|f Pf=(nv)/2L forn=1234,....
where v isthe speed of sound waves

b)  pipeclosed at one end: the resonances occur when
L=nl/4 for n=1,3,57,......

P f=nv/4L forn=1,3,5,7, ......

. The Doppler Effect
The Doppler effect is the change in frequency ' heard by a detector whenever
there is relative motion between a source and a detector. There are 8 cases

described asfollows:
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