
Question #141

A convex light lens, such as that shown in the photograph at the left below, bends light rays so that 
they come together at a point called the focus. This is achieved by making the lens surfaces convex 
using a material in which the speed of light is less than the speed of light in the surrounding air. 

The same experiment can be performed with sound using a balloon as a "sound lens," because the 
shape of an inflated balloon is similar to that of a light lens. The experimental arrangement is shown 
in the photograph at the right above. Sound from the microphone, at the left of the balloon, is 
focussed by the balloon onto the microphone, at the right of the balloon. 

Suppose that we fill three balloons with air, carbon dioxide, and helium, respectively (in alphabetic 
order). How well will these three sound lenses focus the sound to the microphone in the above setup? 

Rank the three balloons in order of their focusing ability, with the most strongly focusing balloon 
first: 

• (a) air. 
• (b) carbon dioxide. 
• (c) helium. 

Click here for Answer #141 after March 3, 2002. 
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