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Resonance in an Open Tube

Objective:  To determine the velocity of sound in air through resonance in an open tube.
Material:  Tuning forks, resonance tubes, Vernier caliper, meter stick and thermometer
Procedure:  
1) Measure and record the initial room temperature.
2) Select the smallest adjustable open tube and the highest frequency tuning fork available.
3) Record the frequency (f) of the selected tuning fork.

4) Use the Vernier calipers to measure the inner diameters of the two ends of the resonance tubes.  Average the two diameters and record it as d. 

5) Strike the tuning fork on a binder, book, or rubber soled shoe and bring it near one of the open ends of the tube.  At the same time, your partner should be slowly adjusting the tube length.

6) Measure and record the length of the tube (lt) that produces the loudest resonant sound.   

7) Calculate and record the total length of air column (L) based on the diagram below



8) Repeat for four additional tuning forks of preferably, increasing frequency.

9) Measure and record the final room temperature.
10) Calculate and record the average value for room temperature.

11) Use this temperature to determine the known velocity of sound in air (for % error calculations).  This value can be calculated based on the following:

Correction = (0.59 m/s/ oC)(room temperature in oC)

Known Velocity of Sound = 331.5 m/s + Correction

12) Since the first level of resonance corresponds with 1/2 of a full wave, use the values of tube length (L) to determine the wavelength (() and record below.

13) Determine the velocity of sound in air (v) for each trial based on the wave equation (v=f() and record below.

14) Calculate and record the average value for velocity of sound in air.
Data:  

Table 1. Resonance Values
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	Average Velocity of Sound in Air
	


Table 2. Temperature Correction
	Initial Temperature (oC)
	Final Temperature (oC)
	Average Temperature (oC)
	Correction  

(oC)
	Known Velocity of Sound in Air 

(m/s)

	
	
	
	
	


Closure:  Demonstrate what you learned by completing the following questions on your own.

1) Compare the know value of velocity of sound in air to your average value using percent error.

2) How does wavelength relate to the frequency of the tuning fork?   

3) How would your calculations for wavelength (() have changed if you used the second level of resonance instead of the first?  Be specific.

4) What does it mean for an object to resonate and what was resonating during this lab?

5) What would happen to the value of speed of sound if the medium changed to something denser, like water?

Length of tube (lt)





End Correction





End Correction





The length of the air column must be increased by 0.8 times the diameter of the tube to correct for the amount of air vibrating outside the tube (end correction).  Each end correction will be 0.4 times the diameter.  So…





L = lt + 0.4d + 0.4d


or


L = lt + 0.8d











