PHYSICS 232 - CHAPTER 16: SOUND
Sound consists of longitudinal waves in a medium. A sinusoidal wave of wavenum-
ber k = 27 /X and amplitude A has pressure amplitude
Pmax — BkAa
where B is the bulk modulus of the wave medium.

Speed:

v = \/E (fluid), \/Z (solid rod), /22 = \/VR;T (ideal gas)
p p p M

Intensity (time-average power per unit area):

I = 1 PB(U2A2 — p?naa: _ p%ﬂzax _ total power

200 2y/pB Ar2

Sound intensity level:

I
6 = (10dB) log IR

where I, = 10712 W/m?2,

For a pipe open at both ends, the normal-mode frequencies are
nv
n— <~ =1,2,3,...
fo=57 (& )
For a pipe open at one end and closed at the other (stopped pipe), the normal-

mode frequencies are
nv
=— (n=1,3,5,...
fo=g7 ( )
Interference at a point at distances d; and d» from two sources oscillating in
phase

1
d1 — dp, = nX (constructive) di —dy = (n + 5) A (destructive)

Beat frequency (fo, > f3):
fbeat - fa - fb

The Doppler effect (S: source, L: listener):

fo= U+vaS

v+ vg
A source moving with speed vs > v creates a cone of angle «:

. v
SiInNa = —
vs



