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BACKGROUND: A standing wave pattern is a pattern created within a medium when the vibrational frequency of the source causes reflected waves from one end of the medium to interfere with incident waves from the source in such a manner that specific points along the medium appear to be standing still… these points are called nodes. Because the observed wave pattern is characterized by points which appear to be standing still, the pattern is often called a "standing wave pattern." Such patterns are only created within the medium at specific frequencies of vibration; these frequencies are known as harmonic frequencies, or merely harmonics. At any frequency other than a harmonic frequency, the interference of reflected and incident waves results in a resulting disturbance of the medium which is irregular and non-repeating.

For a string of length L, these harmonic frequencies may be found by relating the L to the wavelength (() of the waves creating the standing wave pattern.  Complete the following:


DATA:  Use the Standing Wave Generator to collect the following data:

	Harmonic (n)

(Count # Antinodes)
	Number of Waves on String
	Wavelength

(m)
	Frequency (Hz)
	Wave Speed 
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ANALYSIS and CONCLUSIONS

1. Based on your data, does the frequency of a wave affect its speed?  Cite your evidence.

2. Based on your data, does the wavelength of a wave affect its speed?  Cite your evidence.

3. Based on your data, is the speed of a wave is independent of wavelength and frequency?  What does the word “independent” mean in this instance?
4. Check with other lab groups.  How did your wave speed compare to theirs?  

5. If the wave speed doesn’t depend upon frequency and wavelength, what does it depend upon?

6. How does the frequency of the first harmonic compare to that of the subsequent harmonics (i.e., second, third, and fourth harmonics)?  Be Specific.

7. Write an equation for the harmonic frequencies of a string in terms of the length of the string L, the speed of the wave on the string, v, and the number of the harmonic, n?

8. Use your equation to predict the frequency that is the 10th harmonic for your oscillating system.  
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