TAP 321- 4: Interference patterns in a ripple tank

A visual example of interference patterns

You have met a number of examples of interference effects arising from the superposition of waves. This experiment allows you to see the effects of superposition when an interference pattern is produced in ripples on the surface of water.

You will need

· ripple tank kit

· hand held stroboscope

What to do
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1.
Set up the ripple tank.

2.
Attach two dippers, about 3 cm apart, to the hanging bar so that each just touches the 
surface of the water.

3.
Tap the bar with your finger. You should see two circular waves spread out and pass 
through one another.

4.
Tap the bar a number of times, you will see waves crossing one another but a stable pattern will not be set up because the frequency of your taps is unlikely to be constant.

5.
Now set the motor which vibrates the bar running at medium speed. Using the hand-held stroboscope you will be able to 'freeze' the motion and see a clear pattern. You will notice regions where the water appears to be undisturbed. These are areas of minimum amplitude.

6.
Draw a scale diagram of the pattern you observe using a pair of compasses to draw the circular waves moving outwards from the dippers. How are you going to measure the wavelength? The compass lines cross on areas of constructive superposition – these can be drawn in as lines as shown below. In between these areas there will be lines of 
minima.
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7.
What happens to the interference pattern if you increase the speed of the motor? Why does this happen?

8.
What happens to the interference pattern if you move the dippers (a) closer together or (b) further apart? Why does this happen?

You may have seen

1.
Two vibrating dippers create a stable interference pattern.

2.
Increasing the frequency of the waves decreases the wavelength and causes the pattern 
to close up.

3.
Decreasing the separation of the dippers causes the pattern to spread out.

Practical advice

The experiment can be performed as a demonstration, as a class experiment or as part of a circus.

If the students have not used a ripple tank before this experiment it is worth spending a little time on. Students should appreciate that there are lines of maxima and minima at particular angles. Young's interpretation of the interference of light draws heavily on the picture developed here.

This observation can be linked to the superposition of sound waves from two loudspeakers, although the longitudinal nature of sound waves needs to be pointed out. A simulation of what is going on may help weaker candidates and can be used to discuss with the class what they have seen. Some students will find it easier to 'see' the interference effects having used the simulation because they have a better idea of what they are looking for.

Alternative approaches

If you have a demonstration (projecting) ripple tank it is possible that the effect will be seen more clearly than with a student tank.

External reference

This activity is taken from Advancing Physics chapter 6, 90E

