Phys1061, Sound and Music, S.Boyd


Class Problems: Sound propagation
For group work in class:

1. Sketch a picture of what happens when ocean waves with (a) (=10 m, and (b) (=200 m encounter a small island of width 100 m. Discuss the amount of shelter you will find in each case by taking your small boat to the lee side of the island.

2. A partially open window presents an opening 20 cm wide. What kind of sounds from outside will go across the room in a well-defined beam? What kind of sounds will spread evenly through the room? Roughly what frequency marks the boundary between the two cases? 
3. Airplanes can be located by radar, which detects radio waves reflected back toward a transmitter. In analogous fashion, bats can locate insects by making high-pitched squeaks and listening for echoes. Using concepts from this chapter, can you explain why radar works much better with microwaves (10 cm) than it would work in the AM radio band(100 m)? Can you explain similarly why a bat can succeed using sound at ultrahigh frequencies (80 KHz, for example), but would fail miserably with 800 Hz signals?

For practicing:

4. The speaker S in the figure below can send sound to the listener P not only directly but also by reflection from the hard wall W. (suppose there are no other reflections in this room). The combined sound is just the same as if there were a mirror image speaker S’, with both sending out identical signals. For frequency f1=172 Hz, is there constructive or destructive interference at L? What kind of interference for f2=86 Hz? Would those conditions change if the listener moved to other points in the room? Explain (in terms of how the two-signal path-length difference changes) why this situation would be improved by moving the speaker into the corner.
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5. Suppose you listen to sound from two loudspeakers, at a distance 6 m from one and 4.8 m from the other one. What are several wavelengths and the corresponding frequencies for which you will experience constructive interference? What are several wavelengths (and frequencies for which the interference is destructive?
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