Lab Quiz: Music and Fourier Synthesis
Math 32L — Spring 2001
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1. Suppose you have sampled a sound waveform f(¢) at several points during one
repetition of a periodic sound and recorded the following values for the amplitude
of its pressure wave (time is in milliseconds):

t(ms)| O |.2| 46| .8 |1.0[12(14|16] 1.8 2 122
f@) |21(-21.116(15]10[12| .1 |-5|-1.1]-21| -2

a) (2 points) What is the period of this waveform? (hint: when do the values start
repeating?)

b) (3 points) Compute the normal pressure, ag, of this waveform using the trapezoid
rule and N = 10 subdivisions.

¢) (5 points) Using the value of the period p you found in a), fill in the following
table and compute the second Fourier polynomial approximation F5 of f. You can
use the trapezoid rule to compute a1, by, as, bs.

t (ms) 0 |2/4]6| .8]10|12|14|16| 18|20 |22
ft) -21(-2}.1]6|15|10(12| .1 |-5|-1.1]-21]| -2
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d) (5 points) Use your calculator to plot F»(t) and sketch it here.

2. (5 points) If time ¢ in the above problem is read in milliseconds (thousandths of
a second), what is the frequency of the first harmonic of the Fourier approximation
of the function f(t) in Hz?



