14.2
The speed of sound in seawater at 25°C is 
[image: image1.wmf]1530 ms

. Therefore, the time for the sound to reach the sea floor and return is
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 EMBED Equation.DSMT4  [image: image3.wmf]0.196 s


14.8
At absolute temperature T, the speed of sound in air is
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Thus, if the speed of sound in the air column is measured to be 
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, the temperature of the air in the column must be
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14.13
From 
[image: image7.wmf](
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, the intensity for sound level  is 
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The intensity of sound produced by one machine ( = 80 dB) is
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The intensity needed to reach  = 90 dB is 
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. Thus, the total number of machines the factory can accommodate without exceeding 90 dB is
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Since the factory already contains one of these machines, you can add 
[image: image12.wmf]9 additional machines

 without going over the limit.

14.16
(a)
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 EMBED Equation.DSMT4  [image: image14.wmf]22
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(b)
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 EMBED Equation.DSMT4  [image: image17.wmf]109 dB



(c)
At the threshold of pain ( = 120 dB), the intensity is 
[image: image18.wmf]2
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. Thus, from 
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, the distance from the speaker is
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 EMBED Equation.DSMT4  [image: image21.wmf]2.82 m


14.20
The general expression for the observed frequency of a sound when the source and/or the observer are in motion is
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Here, v is the velocity of sound in air, 
[image: image23.wmf]O

v

 is the velocity of the observer, 
[image: image24.wmf]S

v

 is the velocity of the source, and 
[image: image25.wmf]S

f

 is the frequency that would be detected if both the source and observer were stationary.


(a)
If 
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, the frequency detected when the source moves toward the observer at half the speed of sound 
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(b)
When 
[image: image30.wmf]5.00 kHz
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 and the source moves away from a stationary observer at half the speed of sound 
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, the observed frequency is
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