
Homework	set	2	–	chapters	7—15	in	Kinsler	
		
Solu&ons	will	be	provided	for	these	problems	around	March	1	
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A plane sinusoidal acoustic wave is normally incident onto a plane interface 
from air into a 5luid of unknown acoustic impedance. If half the incident sound 
energy is re5lected, what is the 5luid’s impedance? The characteristic 
impedance of air is ρ1c1=(1.21 kg/m3)(343 m/s)

A plane sinusoidal acoustic wave with f=1000 Hz and p=100 Pa in water is 
normally incident onto the 5lat surface of a lake [for fresh water, ρ2c2=(998 
kg/m3)(1481 m/s)].  (a) 5ind the acoustic p of the wave transmitted from 
water into air, (b) the intensity of the incident wave and of the transmitted 
wave in air,  and (c) the  ratio of intensity of the transmitted wave in air to the 
incident wave in water.

Two mono-frequency simple sources radiate diverging waves of equal 
amplitudes, uniformly in all directions. They are spaced a half-wavelength 
apart on the x-axis, and are in phase.  Find the acoustic pressure p in the x-y 
plane at a distance r>>λ , at angles of 0, 45 and 90 deg from the x-axis (90 
deg= y-axis), and use this to sketch the sound radiation pattern of the sources 
in the far 5ield taking into account symmetries of the arrangement.

The loudness level of a 1000 Hz tone is 60 phons. (a) what is its loudness in 
sones?  (b) how many such sources must be sounded to double its loudness ?  
(c) how many would be needed to double its loudness level ?
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