
PHYSICS 232 – CHAPTER 15: MECHANICAL WAVES

Speed of a wave:

v = λf =
ω

k
where λ is the wavelength, f is the frequency,

k =
2π

λ
, ω = 2πf

A wave function y(x, t) describes the displacements of the individual particles
in the medium. For a sinusoidal wave moving in the +x direction,
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(
t− x

v

)
= A sin 2πf

(
t− x

v

)

= A sin 2π

(
t

T
− x

λ

)
= A sin (ωt− kx)

The wave function obeys the wave equation:
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The speed of a transverse wave on a string with tension F and mass per unit
length µ is:

v =
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For a sinusoidal wave on a stretched string, the average power is:
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The wave function of a standing wave on a string with a fixed end at x = 0 is

y(x, t) = Asw sin kx cosωt

On a string of length L with both ends fixed, the frequencies are

fn = n
v

2L
= nf1, (n = 1,2,3, . . . )

f1 is fundamental, f2 is first overtone (harmonic), etc.
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