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Sound Lab
In class, we learned that if I blow over the top of a pipe and hear a sound, I
am producing a standing wave inside the pipe. Unlike other sound-
producing standing waves, like that on a guitar string, this is a standing wave of pure sound. An open end of
a pipe acts like a sliding end of a rope; thus, the first mode of a pipe open on both ends has a wavelength of
double the length of the pipe.

We are going to use this to determine experimentally the speed of sound in air. We know that it should be
close to 345 m / s, but various factors like temperature and pressure can change this.

For this lab, you need:

A graduated cylinder about half full of water.
A piece of pipe.
A tuning fork.
A meter stick.

To make the tuning fork ring, strike it against something soft, like the rubber sole of a shoe. Notice that it is
not very loud at all; you probably have to hold it near your ear to make sure it is ringing.

We could amplify this very slight sound if we could get something else to resonate to it. If I place the pipe
in the water and slide it up and down so that its length changes, there are several points where the pipe starts
ringing in response to the tuning fork.

1. Why is there more than one length that vibrates at that frequency?

2. If the pipe length is the shortest for which resonance occurs, what fraction of a wavelength is in the
pipe? (Remember that the pipe is closed on one end and open on the other)

3. How many times longer do I have to make the pipe before I hear resonance again?

4. Will mode 2 be a higher note, a lower note, or the same? Be warned that this is a tricky question.



Adjust your pipe until you are hearing the mode 1 resonance when the tuning fork is
held over it as shown. Remember not to hit the tuning fork against anything hard;
hitting against your hand or shoe is enough to get it vibrating. Measure how long
the pipe is, from the open end to the water.

5. What is the length of your pipe?

6. What is it once you add an "end correction" of .3 times the diameter?

7. What is the wavelength of your mode 1?

8. What is the frequency of your tuning fork?

9. Using the equation λ = v / f, figure out what the wave speed is. Is it close to 345 m / s?

10. What length would the pipe need to be in order to resonate at the next higher mode? If possible,
verify that by setting the pipe to that length.


