Title: 
Standing Waves in a Coil Spring

Theory:

· A standing wave is a type of interference that occurs when two waves overlap.  A string on a guitar, violin, piano, etc. can produce transverse standing waves while a flute or oboe can produce longitudinal standing waves.  Standing waves occur because identical waves (same frequency, wavelength and amplitude) travel on the string in opposite directions and combine based upon the principle of linear superposition.  For a stringed instrument that is fixed at both ends, a standing wave is possible for every wavelength (() as shown in the relationship below.
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Where: 
L = length of string






n = harmonic number (= # of antinodes)
If the tension of the string is fixed, then the velocity of the wave in the spring will be constant.  As a result, frequency and wavelength will vary inversely with one another; i.e. if frequency increases, then wavelength will have to decrease, and vice versa.
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Where: 
( = wavelength




f = frequency
Objective: 

· To determine the factors that affect speed, and the relationship between frequency and wavelength of a standing wave in a spring.  
· To observe the wave characteristics of standing waves.

Materials:  

· Slinky coil spring

· Measuring tape or ruler

· Stopwatch

· Goggles

Safety:  

· Wear goggles at all times during the experiment.

· Keep slinky spring on the floor while conducting experiment.

Procedure: 

1. Stretch the spring out on the floor so that there is no slack and record this length (L).

2. Send a pulse through the spring and observe what it does as it reflects off your partner.  Record this finding through a minimum of three drawings on a clean sheet of paper.  Make sure that the drawings are clearly labeled.

3. Have one partner create a standing wave while the other partner holds tightly onto the other end of the spring so that it is fixed.  Have a lab partner record the number of nodes and antinodes as well as the time needed to complete 10 full oscillations.  Repeat this measurement two more times.
4. Draw a sketch of the waveform that you observe.

5. Use the ratio of number of oscillations divided by the total time to determine the frequency.

6. Repeat steps 3-5 for three other values for the number of nodes and antinodes.  
· Do not repeat a previous trial!
· Try not to exceed 6 nodes.  Start small, it will make data collection easier.
· Note: keep the length L the same for all four sets of trials.
Analysis:
1. Plot the average value for velocity (v) vs. wavelength (() for each trial (y vs x).
2. Based upon the graph of velocity vs. wavelength describe the effect of changing the wavelength on velocity?*
3. Plot the average value for frequency (f) vs. wavelength (() for each trial (y vs x).
4. Based upon graph of frequency vs. wavelength, describe the effect of changing wavelength on frequency.*  
Error Analysis & Conclusions:

*Ask yourself, “Does my data agree with the theory I have learned in class?”
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	L = length of spring
	( = wavelength

	x = number of oscillations
	t = time

	f  = frequency
	v = velocity
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