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Math 5: Music and Sound. Fall 2010. Quiz 2.

35 mins (3 questions worth about equal points)

Please write on this paper, show your working. The last page has useful information.

1. A violin string is 0.3 m long.

(a) If waves travel at speed 240 m/s on the string, what frequency is the fundamental string vibration
mode?
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(b) Explain how the tension would need to be changed by the player to lower this fundamental pitch
by an octave.
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{¢) The string is plucked exactly half way along. Draw a spectrum that could be produced, labeling
frequencies of the lowest three partials heard. T Xy = /2.
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(d) BONUS: The string is instead plucked at general location P and an electric pickup is used at
location Q. How does the recorded timbre change if Q and P are swapped? Why?
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2. (a) Sketch graphs of pressure amplitude vs position along the closed-open pipe shown, and label nodes
and antinodes:
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(b) A contrabass clarinet (closed-open) is 3.0 m long (it’s folded! Assume this is the effective length).
Find the frequencies of the first two partials it produces.
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(c) If the clarinet tube were widened 2/3 of the way along the pipe from the mouthpiece, what would
happen to each of these frequencies?
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{(d) BONUS: Where would you ideally place the register key on a clarinet and why? C ms}j a 1‘&(9
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3. A microphone is placed inside the body of a

guitar of volume 6 liters (0.006 m®) while a pure tone is

sounded outside (ignore the strings). The amplitude measured depends on the pure tone frequency as

follows:
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under one semitone) compute the Q factor of the lowest
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(b} Compute the decay time of the lowest mode frequency when the air hole in the guitar body is
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(¢) If the hole in the guitar body has area 20 cm? (caveful, not m?!) what is the (effective) length of

the ‘neck’ or plug of air which oscillates in and out of the hole?
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