SINGING ALUMINUM ROD

Materials:


Aluminum Rod - 3/8 inch diameter, 6 feet long


Rosin or Firm Grip Spray


Tape Recorder


Apple ][e


Connecting Wire


Vernier Frequency Meter Program

Introduction:


With the advent of the computer and especially the software program by David Vernier titled "Frequency Meter", the teaching of introductory wave phenomena has become a joy. You will be able to determine the resonating frequency while holding the rod at various positions, calculate the wavelength for each position and then calculate the speed of the sound using the wave equation.

Procedure:

1.
Permanently mark the rod at 1/2, 1/4, 1/6, 1/8, 1/10, 1/12, etc., the length of the rod from one end. One can use a 3-cornered file, hack saw blade or pipe cutting tool to mark the positions.

2.
Connect the tape recorder using the monitor jack to the input tape recorder jack of the Apple ][e computer using a cable with _________ jacks on both ends.

3.
Boot the computer program and put it in large screen display mode.

4.
Set the tape recorder to record mode without a tape in the recorder. To do so, press the lever in the back left of the cassette compartment. While holding in the lever, press the appropriate buttons to put the recorder in record mode. This will allow the microphone of the recorder to pick up the sound that is then transmitted to the computer.

5.
Grasp the rod at the center, (1/2 the length of rod from one end), put rosin on the index and thumb of other hand and carefully stroke the rod.  Place the end of the rod close to the recorder when the rod begins to 'sing'. Record the resonating frequency and where the rod was held.

6.
Determine the resonating when holding the rod 1/4th the length of the rod from one end. Repeat while holding the rod at 1/6th, 1/8th, 1/10th, etc., the way from one end. What do you notice about one frequency from another as you grasp the rod closer and closer to one end?

7.
Next, investigate what the rod is doing when it is held at the center. What movement, if any, occurs where the rod is being held? The correct response is none. This is called a node. While the rod is 'singing', grasp the rod at either end. What happens? The rod will stop singing immediately. Since grabbing the rod stopped the sound we say that there was a vibration. This will be called an antinode. Using the standing wave in transverse mode we can draw the following:
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8.
Now determine the wavelength of the sound. From the diagram above and knowledge of the standing transverse wave, one can see that the rod is 1/2 SYMBOL 108 \f "MT Symbol" (wavelength). Measuring the rod in meters. This length is then 1/2SYMBOL 108 \f "MT Symbol". The wavelength can then be calculated. Record this in the data table along with the product of the frequency and wavelength (speed) of the sound.

9.
Grasp the rod 1/4th the way from one end and set it 'singing'. Grasp the rod at either end, center, and 1/4th the way from either end. Where are the nodes and antinodes located? From the information the following standing wave pattern should be evident.
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10.
What is the wavelength? Determine the length of the rod in wavelengths, calculate the wavelength and then determine the speed. Record the information in the table.

11.
Determine where the nodes and antinodes are located when grasping the 'singing' rod 1/6th the way from one end. Your observations should match the following:





[image: image3.wmf]

Again find the wavelength and speed of the sound.

12.
Repeat when grasping the rod 1/8th the way from one end. Do your findings compare to the diagram drawn below? Again determine the wavelength and speed.
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13.
How does the speed of sound at different frequencies compare? I trust that the speeds are similar and close to the Physics and Chemistry handbook value of 5000 m/sec.

Note that if this is done early in the study of sound and waves, one must explain the term wavelength and how it is determined when drawing a transverse standing wave. In addition, no mention of the wave equation needs to be made.  If you wonder why the frequency time wavelength is a speed value, check the units. Remember "always let the units do the talking". 

Now might not this be a nice exploratory activity to begin the study of sound and waves?

By the way, the waves in the vibrating aluminum rod are longitudinal waves, not transverse as was drawn in the diagrams above.     
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