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The faintest sounds the human ear can detect at afrequency of 1000 Hz correspond to
an intensity of about 1.00" 10-12 W/m?-the so-called threshold of hearing. The loudest
sounds the ear can tolerate at this frequency correspond to an intensity of about 1.00

W/mz-the threshold of pain. Determine the pressure amplitude and displacement
amplitude associated with these two limits.

For = 1.00" 1012 W/m?
Dp,, =+/2r U =+/2(1.20 kg/m®)(343m/s)(1.00" 10" > W/m?)

=2.87" 10°N/m? 1 atm ~105 N/m2!!!
Dp, _ 287" 10" °N/m?

ruw  (1.20kg/m?®)(343m/s)(2p ~ 1000HZz)
=1.11" 10" m

Sm:

For I=1.00Ww/m2  Dp,=28.7N/m*, s =111"10°m
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(wave front) (plane waves)

y (x,t) = Acos(kx- wt) = Rel Ad ™|

y (r,t) = Acos(k x - wt) = Rel.Aei(kx-wt)J

(wave vector)

-15




