Physics 200 (Stapleton) 				Name:  ___________________________

Practice – 16.10 & 17.5 Superposition, Interference and Resonance

1.  A “showy” custom-built car has two brass horns that are supposed to produce the same frequency but actually emit 263.8 and 264.5 Hz.  What beat frequency is produced?

2.  A piano tuner hears a beat every 2.00 s when listening to a 264.0-Hz tuning fork and a single piano string.  What are the two possible frequencies of the string?

3.  Another type of tube is one that is open at both ends.  Examples are some organ pipes, flutes, and oboes.  The resonances of tubes open at both ends can be analyzed in a very similar fashion to those for tubes closed at one end. The air columns in tubes open at both ends have maximum air displacements at both ends.  A standing wave occurs at resonance.






A.  What is the fundamental frequency of a 0.672-m-long tube, open at both ends, on a day when the speed of sound is 344 m/s? 
B.  What is the frequency of its second harmonic?

4.  How long must an open-pipe (at both ends) instrument be in order to have a fundamental frequency of 262 Hz (this frequency corresponds to middle C on the evenly tempered chromatic scale) on a day when air temperature is 20.0ºC?

5. A.  Find the length of an organ pipe closed at one end that produces a fundamental frequency of 256 Hz when air temperature is 18.0ºC. 
     B.  What is its fundamental frequency at 25.0ºC?



Solutions:
1.  0.7 Hz            2.  263.5 Hz, 264.5 Hz            3. A. 256 Hz     B. 512 Hz         4.  0.655 m
[bookmark: _GoBack]5. A. 0.334 m      B. 259 Hz            
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is overtone occurs in a simple tube or a musical instrument depends on how it is stimulated to vibrate and the details of its sh
. for example, does not produce its fundamental frequency and only makes overtones.
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The resonant frequencies of a tube open at both ends are shown, including the fundamental and the first three overtones. In all cases the maximum
occur at both ends of the tube, giving it different natural frequencies than a tube closed at one end.

e fact that a tube open at both ends has maximum air displacements at both ends, and using Figure 17.31 as a guide, we can
frequencies of a tube open at both ends are:

the fundamental, f, is the first overtone, f3 is the second overtone, and so on. Note that a tube open at both ends has a fu
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