
Name _______________________




Date ______________
PHYS 1401 General Physics I
The Speed of Sound in Air
Equipment
Shipping tube
Meter stick
Thermometer
Microphone 
LabPro & LoggerPro Software
Objective
     We will measure the time it takes a sound wave to travel round trip in a tube of air.  Knowing the length of the tube, we can determine the speed of sound in air at the measured temperature.
Procedure
1.  Set-up
      Measure and record the length of the tube. 

NOTE: There is an End Correction required for the tube length that will be explained by your professor… This will be the “Acoustic” length of the tube. 
Measure the I.D. [Inside Diameter] of the tube. Multiply by 0.46D and add this length (for each end) to the length of the tube. 

Tube Length = _____________
Tube Inside Diameter_______________           End correction total value_______________

Acoustic tube length with added end corrections__________________. 

 
Clamp the microphone in the jaw clamp.  Connect the microphone to CH1 on the LabPro and connect the LabPro to the computer with the USB cable.  Position the microphone so that it is at the opening on one end of the tube without touching the tube.
 
2.  Start LoggerPro and open the experiment file “Probes & Sensors” => ”Microphone” => ”Microphone.cmbl”.  Click on the data collection button [image: image1.jpg]


, click on the Triggering tab on the box that opens, and check the box labeled Triggering.  Once you have checked, the Triggering box, change the value from 10 to a value of .05.
Once you have finished this, then Zero the microphone by clicking the Zero button.
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3.  Data Collection
Click on the collect button and then snap your fingers sharply at the opening on one side of the tube.  The computer should display a graph which has several groups of sharp peaks.  Each group of peaks corresponds to an echo of the snap reaching the microphone, thus the distance between the peaks represents the time it takes the sound to make a round trip in the tube. If snapping your fingers doesn’t work, you can try clapping cupped hands together.  If LoggerPro doesn’t trigger data collection when you clap, contact your instructor or lab tech/assistant.  Don’t close your data collection screen until you have performed the analysis section.
 Obtain and record the air temperature in the room.
T = _________________
Data Analysis
1)  Use the examine button [image: image3.jpg]


 to determine the round trip time of the sound in the tube.
 
t = ________________
 
2)  From your measured values for tube length (plus end corrections) and round trip time, determine the speed of sound in air.  Show your work in the provided space.
 
 
 
 
 
3)  The accepted value of the speed of sound depends on temperature.  Using your measure value of the air temperature, calculate the accepted value of the speed of sound in air at that temperature using the following equation and show your work.
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4)  How does the value you determined compare to the accepted value.  Determine the percent error in your value of the speed of sound in air and discuss the difficulties you had along with any major sources of error in determining the speed of sound using this method.
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