
PHYSICS 232 – CHAPTER 16: SOUND
Sound consists of longitudinal waves in a medium. A sinusoidal wave of wavenum-
ber k = 2π/λ and amplitude A has pressure amplitude

pmax = BkA,

where B is the bulk modulus of the wave medium.
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Sound intensity level:
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,

where Io = 10−12 W/m2.

For a pipe open at both ends, the normal-mode frequencies are

fn =
nv

2L
(n = 1,2,3, . . . )

For a pipe open at one end and closed at the other (stopped pipe), the normal-
mode frequencies are
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(n = 1,3,5, . . . )

Interference at a point at distances d1 and d2 from two sources oscillating in
phase

d1 − d2 = nλ (constructive) d1 − d2 =
(
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)
λ (destructive)

Beat frequency (fa > fb):
fbeat = fa − fb

The Doppler effect (S: source, L: listener):
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A source moving with speed vS > v creates a cone of angle α:

sinα =
v
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