Resonance of a Closed End Tube

Purpose: to determine the frequency of a tuning fork

Apparatus: 3 different tuning forks of different frequencies, glass tube or plastic pipe (1/2 

                    meter long and an inside diameter of 3-6 cm), tall graduated cylinder or bucket,        

                    thermometer, tuning fork hammer

Procedure: 

1) Fill a tall graduated cylinder (or bucket) with water and insert the tube. Strike the hammer against the tuning fork and hold it above the column. 

2) Raise the column up and down until the resonant frequency is heard (or until it gets loud). 

3) Measure the distance from the top of the tube to the water at this point. Also, measure the inside diameter of the tube. To find the wavelength of the sound we must apply ( = 4(L + .4 d). We made adjustments for the diameter of the tube. The actual frequency is listed on the tuning fork. Do this for a total of three trials.
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speed of sound = 331.5 + .6T

Questions:

1) If a longer glass tube were available, would it be possible to find another position where resonance is produced? For your results, what would be the next two distances for each trial?

2) How could you modify this experiment to determine whether the water vapor inside the tube affects the results?

3) How could you modify this experiment to find the resonant length of an open pipe?

Advanced Level (AP Physics)
Modify this experiment to determine the speed of sound in air. This is assuming you know the tuning fork frequency.
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