Title: 
Speed, Wavelength & Frequency of Waves in Ripple Tanks

Theory:

· The speed of a wave can be determined by the well-known relationship:





v  =    f(




          Where: 
( = wavelength







f = frequency

The speed of the wave is dependent on the medium in which it is traveling, and may be affected by objects nearby such as a pier, jetty or an abrupt transition from deeper water to shallower water.

Objective: 

· To observe and determine the speed of waves over several different frequencies and wavelengths.

· To observe the effects of depth of water on the speed of the waves

Materials:  

· Ripple tank

· Light source

· Wave generator

· Plexiglas blocks

Procedure: 

1. Set up ripple tank so that it has about .3 cm of water covering the glass plate.  

2. Adjust light so that wave can be observed clearly.

3. Adjust the wave generator such that it just touches the surface of the water.

4. Set the frequency on wave generator such that a clearly defined wave pattern can be observed on the screen (Hint: start at a low value around 10Hz, but do not go below 8 Hz.).

5. Set the stroboscope so that the frequency is a multiple of the frequency of that of the generator.

6. Measure the wavelength on the screen using a ruler and record the frequency from the wave generator in the table below.

7. Calculate the speed of the wave using the relationship above and enter in the table.

8. Repeat steps 4 – 7 for four other values of frequency on the wave generator.

9. Replace the straight wave attachment with the point source and repeat the measurements in steps 4 – 8.

10. Replace the point generator with the straight attachment.

11. Place a rectangular block in the middle of the ripple tank so that it is just covered with water. Repeat steps 4 – 8 for the frequency values used before.  Make sure that you measure the wavelength over the block and not over the glass plate.  Note: some water may have to be added to the ripple tank.
Analysis:

1. Plot speed (y-axis) vs. frequency (x-axis) for each trial on the same graph.
2. Based upon your graph, do changes in frequency have a noticeable affect on speed?
3. Plot speed vs. wavelength for each trial on a new graph, similar to #1.
4. Based upon your graph and the data in your table, do changes in wavelength have a noticeable affect on speed?

5. Plot wavelength vs. frequency for each trial on another graph.

6. Based upon your graph, do changes in frequency have a noticeable affect on wavelength?

7. Does the wave generating source appear to affect the speed of the wave (compare the average speeds for both the point source and linear source without an obstruction)? 

8. How does the depth affect the wavelength, and speed of the wave as it passes over the rectangular block?  Compare your data for the first and third trials; with and without the rectangular obstruction. Note any differences.
Error Analysis & Conclusions:
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