By David A. Young; Fayetteville Public Schools; Fayetteville, AR; dyoung7@prodigy.net


Speed of Sound

The Problem:
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In this lab, we will determine the speed of sound by creating a sound wave in a closed cylindrical tube. This sound, from the standing wave in the tube, will be at a frequency that is related to the speed of the sound by the following formula:

Where the wavelength in this case (since the tube is short) is 4 times the length of the tube used to create the sound.

Using the CBL and the Microphone probe, set up the experiment to trigger on the sound that you produce by blowing in the tube. The result will be the frequency of the sound that then can be used to calculate the speed of the sound. Use the following formula to get the True speed of sound to compare:

v = 331.4 m/sec + 0.6 * TC
In this case, TC is the ambient temperature in degrees Celsius.

Set Up:

· Load the PHYSICS program group in your calculator. See the attachment from a few days ago.

· Locate the “tube” that you will use in the experiment. Make sure it is of unique length.

· Practice blowing into the tube at an angle, producing a fine tone, like Mr. Young did!
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Run the program and select option 1:SET UP PROBES from the MAIN MENU.


· [image: image3.bmp][image: image4.bmp][image: image5.bmp]Indicate that you will be using one probe, the microphone, in Channel 1. 


· [image: image6.bmp][image: image7.bmp]Select the 1:CBL option from the SELECT MICROPHON menu and option 3:FREQUENCY from the COLLECTION MODE menu to collect frequency.


· [image: image8.bmp]With every thing ready, press ( to prepare the probe.



· [image: image9.bmp][image: image10.bmp] Move the microphone near your tube opening and blow. You should get a screen like this:


· Repeat the data collection 7 times, recording the values each time in Table 1. If you miscue, just repeat, until you get 7 good readings for your tube.


· Pass the equipment on to another student.

Data Analysis:

1) Record the length of your tube in centimeters and meters

Lcm = _________________  Lm = _________________________


2) Complete Table 1
                         

	Trial
	Frequency
	Speed of Sound

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	Average
	
	


3) Record the temperature of the room. Use the temperature probe and the CBL in Multimeter mode. Calculate the True speed of sound.

TC = ____________________    v = ___________________


4) Compare the True speed of sound with the calculated speeds by using the formula for Relative Error. Compete the Table below.


	Trial
	Relative Error

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	Average
	


5) Save your data for additional analysis.

� EMBED Equation.3  ���
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