Problem 1.1 A 2-kHz sound wave traveling in thedirection in air was observed to
have a differential pressuggx,t) = 10 N/n? atx = 0 andt = 50 us. If the reference
phase ofp(x,t) is 36, find a complete expression fpfx,t). The velocity of sound
in air is 330 m/s.

Solution: The general form is given by Eq. (1.17),
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where it is given thatp = 36°. From Eq. (1.26)T =1/f =1/(2x 10°) = 0.5 ms.
From Eq. (1.27),

w330
A= : _2X103_0.165m
Also, since
27T x 50% 1076 mirad
p(x_O,t_50us)_10(N/rr12)_Acos( £ 104 +360180”>

= Acog1.26 rad = 0.31A,

it follows thatA = 10/0.31 = 32.36 N/n?. So, witht in (s) andx in (m),
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— 32.36c0%4Tx 10°%t — 12.127x+ 36°)  (N/mP).




