Sound Wave Activity (LPro3 version)
In this activity, you will utilize various sound generators and the Logger Pro software in order to better understand such concepts as frequency, amplitude, pitch, loudness, and beat frequency.

Open up a Word document to save your data.  

SETUP: Load LoggerPro.  After it recognizes the microphone click on “Experiment” in the top row and choose “Data Collection”.  Check the repeat box and then click on “Done”. If the microphone is not recognized, go to the “Probes & Sensors” folder, then the “Microphone” folder, and open the microphone.cmbl.  

1) Find two tuning forks with a difference in frequency of 40 to 60 Hertz. The microphone software samples sound for 0.03 s, displays the results, then samples again and again until you click [Stop]. Record the sound waves of one tuning fork. Copy this graph into your Word document.  If it takes up too much space, resize it to make it smaller.  Repeat for a 2nd tuning fork.  By counting the number of waves on the screen, calculate the frequency and compare it to the actual frequency stamped on your tuning fork.

2) Choose one of the tuning forks and record the sound waves it produces.  While recording, slowly move the tuning fork away from the microphone.  What aspect of the waves changes?  How does this affect the frequency?  Record your findings, but do not copy the graph.

3) For this step, set the time axis to 0.10 s.  To do so, click on “Experiment” in the top row and choose “Data Collection”.  Change the length to 0.10s and then click on “Done”.  Now, strike both tuning forks and hold them both close to the microphone.  Best results are obtained when one person holds the microphone pointing toward the ceiling and the tuning forks are held side by side above the microphone.  When conditions are right, little “bundles of waves” called “beats” appear on the screen; hit [Stop].  Count the number of “beats” on the screen and divide by the time to calculate the beat frequency.  Compare your measured beat frequency to the difference of the frequencies of the tuning forks.  What do you conclude?  Copy this graph into your Word document.

4) Return the time axis to 0.03 s by changing the data collection length to back to 0.03 s.  Have one person hum into the microphone and observe the sound waves.  Change the pitch of the hum occasionally and observe how the waves differ.  What properties of the sound wave change when the pitch is changed?  (Alternate: play a note on an instrument).  Copy one of these graphs to your Word document.

5) a) Close microphone.cmbl and open fft.cmbl.  You will see two graph windows appear on your screen.  One is the familiar sound level vs time, the other is a histogram of the various frequencies detected by the microphone.  Strike a tuning fork and hold it near the microphone.  Click on collect. Record the peak frequency. If you see other peaks, click on the fft graph, then choose [Examine] under the [Analyze] menu.  Move the cursor along until you find any other significant peaks (harmonics or overtones).  Record the fundamental frequency (the lowest) and the frequencies of the harmonics or overtones; they should occur at near integer multiples of the lowest frequency.  Paste the fft graph into your Word document.

b) Now play a note on a musical instrument, hum or sing a clear note.  Record the peak frequency. Click on the fft graph, then choose [Examine] under the [Analyze] menu.  Move the cursor along until you find any other significant peaks (harmonics or overtones).  Record the fundamental frequency and frequencies of the harmonics or overtones; they should occur at near integer multiples of the lowest frequency.  Paste the fft graph into your Word document.

Print out your Word document and label the sections.  Turn it in with this sheet making sure you have all of the questions on the back answered.

Name 
Sound Activity Data Sheet

	Activity
	Drawings & Calculations
	What did you learn in this activity?

	
1) Compare frequencies of two tuning forks.


	Calculations of frequency


	

	
2) What happens when the tuning fork is slowly moved away from the microphone?


	Sketches:




        Near




         Far
	

	
3) Calculate the beat frequency between the two tuning forks.


	Calculation of beat frequency
	

	
4) What properties of the sound waves change when the pitch is changed?


	Sketches:




 Low pitch




 High pitch
	

	5a) What is the peak frequency of your fork?  

Record frequency of the fundamental and overtones. 

Divide the fundamental into the overtones.
	b) Peak frequency of note:

Fundamental and overtones:

Result of dividing fundamental into overtones:
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