Phys1061, S. Boyd

worksheet


5. 1. The harmonic series
1. For a fundamental frequency of 100 Hertz, fill in the frequencies and periods for the first through fourth harmonic:

	n
	fn
	example
	Tn
	Example

	1
	f1
	
	T1
	

	2
	2f1
	
	T1/2
	

	3
	3f1
	
	T1/3
	

	4
	4f1
	
	T1/4
	


2. Graph the wave form for each of these harmonics:
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3. Notice the positions of nodes common to all of the harmonics:

Which period does a sound wave have which would fluctuate with the same frequency as the nodes common to all harmonics?

4. If two sound waves are sounded simultaneously, beats are created. Calculate the beat frequencies for the following combinations:
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5. Will you be able to hear beats?

6. Listen to the two sound samples and pay attention to your perception of the fundamental frequency:
Sample A: the harmonic series for f=100Hz is build up by subsequently adding more harmonics.

Sample B: the harmonic series (1…15) for f=100 Hz is played simultaneously while the lower frequencies are systematically being removed. You hear 3 series, including 4, 8, and 16 harmonics, respectively.
7. Draw the overtone series in a spectrogram for the harmonic series of 100 Hz. Label your axes appropriately.
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