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Part 1: Sound Spectrum
1.
Use Audacity (look in the applications folder) to record the sound a tuning fork after striking it against the meaty part of your palm or the rubber hammer. Highlight your recording and use the analysis menu to plot a frequency spectrum. (“Analyze”, “Plot Spectrum”).  You can try changing the axis from a linear to log scale and back, and see which mode is more meaningful.  Does the predominant frequency match the frequency printed on the tuning fork?
2.
Try hitting a ruler or a pencil on the desk and look at the frequency spectrum.  Compare the sounds made by the ruler or pencil to the sound made by the tuning fork.
Part 2: Boomwhackers
1.
 Open-Open Tubes:  At your table there are several “Boomwhackers”.  First leave the cap off the tube, so the boomwhackers are open at both ends.  You are to use these to find the relationship between length of the tube and the wavelength reinforced by that tube.  You may need the speed of sound in room today.   v = 331 m/s + (0.6 m/s/C)•T
2.
Look up the frequencies of notes at  http://www.phy.mtu.edu/~suits/notefreqs.html  NOTE:  With the exception of the really long Boomwhackers, all of the Boomwhacker notes are between a C4 and a C5.
	Note (letter)
	
	
	

	Frequency
	
	
	

	Tube Length
	
	
	

	Wavelength (calc.)
	
	
	

	Math Relationship between L and 
	
	
	


How is sound made by the boomwhacker?
3.
Open-Closed Tubes:  Now put the cap on the tube, so the boomwhackers are closed at one end. Does the frequency of the boomwhackers change when the cap is on one end? Describe the change.
4.
In this part you will use Audacity to find the fundamental (lowest) resonant frequency of the open-closed boomwhackers.  Whack the boomwhacker REALLY HARD on the fleshy part of your palm.  You are looking for the lowest frequency that gives a peak.  Again, using the log scale for frequency may be helpful in finding this.
	Note (letter)
	
	
	

	Frequency
	
	
	

	Tube Length
	
	
	

	Wavelength (calc.)
	
	
	

	Math Relationship between L and 
	
	
	


5.
Do you have to hit the boomwhacker to have it make resonate—or is there another way to do it???
Part 3:  Speed of Sound

1.  Load the LoggerPro file "speed of sound" from the desktop—this should already be done.

2.  Go to the "Experiment" menu and zero the sensor (microphone).

3.  Have one student hold the microphone at the end of the cardboard tube.

4.  Click "collect" on LoggerPro

5.  When LoggerPro says "waiting for trigger", have a student sharply snap his/her fingers at the end of the tube.

6.  The Logger Pro graph should display the finger-snap peak, and the echo a short time later.  If the echo is not easily distinguished, repeat the experiment.  

7.  Record the time of the echo and take whatever other measurements are needed to calculate the speed of sound.  Print your LoggerPro graph.  On it, mark the location of the source sound and the echo.  Show your speed of sound calculation below.

8.  Before you leave, go to the "experiment" menu and "clear latest run" so that the next group doesn't get a free ride!

Part 4:  String Resonance

1.  Take whatever measurements you need to be able to calculate the velocity of a wave on the string.  DO NOT MOVE THE STRING VIBRATOR.  Show your data and calculations of the wave speed.

2.  Predict the frequency of vibration required to produce a single standing-wave peak between the string vibrator and the clamp.  Show your calculations below.   This frequency is known as the fundamental frequency.  At this point, check your calculations with me.
3. Now tune the frequency generator to that frequency.  Fine tune the frequency until you get maximum amplitude with a single peak. What was the actual frequency?  How close does it come to your prediction?  (If you are way off, call me over.)

4.  Repeat steps 2 and 3 to obtain 2, 3, and 4 wave peaks.  Fill in the table below.

	Number of standing peaks
	Number of Waves
	Wave Velocity (m/s)
	Wavelength (m)
	Calculated frequency (Hz)
	Observed Frequency (Hz)

	1
	
	 
	 
	 
	 

	2
	
	 
	 
	 
	 

	3
	
	 
	 
	 
	 

	4
	
	 
	 
	 
	 


5.  What patterns do you notice in the table for frequency versus the number of peaks?  What about wavelength versus the number of peaks?
