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Ripple Tank Simulator

Objective:  To develop an understanding of interference, reflection, refraction, and diffraction of waves using a computer wave simulation.

Materials:  Each group will require a computer with access to the Internet (Firefox will run the simulation properly)

Procedure:  In lab groups, follow the provided steps and answers the questions based on your previous knowledge of waves and/or observations:
· Open your internet browser and enter the following: http://www.falstad.com/ripple/
· What you are observing is a ripple tank simulation.  Imagine a tank of water with various moving objects in it that are creating waves.  We are going to look at a variety of single wave sources.   First we are going to examine the single source default setting.  What you are seeing is single point source creating circular wave fronts.  Imagine a finger repeatedly tapping the surface of a tank of water.  

· The default view is 2-dimensional.  Select the 3-D View button on the right menu and you will see a more realistic view of the wave.  Note the different colors representing the crests and troughs of the waves.  Now select the Add Border button and observe for a few moments.  Now select the Clear Walls button and observe until it returns of normal.
1. What happened when you added the border?  Why?

· Unselect the 3-D View button.  Waves, unlike matter can exist at the same place at the same time.  When two crests of two different waves exist at the same place at the same time, this is called constructive interference.  This can also occur when two troughs match up. When a crest and a trough match up, destructive interference occurs.  Go to the top drop down menu and select Setup: Two Sources and observe. Reselect the 3-D View button and observe
2. Do you notice regions of constructive and destructive interference?  How could you tell one region from the other?

· Unselect the 3-D View button and go to the top drop down menu and select Setup: Obstacle.  Observe an opaque object is blocking a single point source.  Opaque objects do not allow waves to pass through and some wave reflection will occur and a shadow will be formed. Go to the second drop down menu and select No Sources.   Let the remaining waves dissipate until the ripple tank is calm.  Move the cursor to the middle of the tank and click it once.  The mouse click creates a disturbance in the ripple tank.  Observe how the wave front reflects off the opaque obstacle.  Try clicking in various areas of the ripple tank and how this changes the reflection.

3. Do the reflected waves look similar to the original waves?  Explain.

4. How does the angle in which the wave front strikes the obstacle at relate to the angle it reflects off?  
5. Use the obstacle example to explain why the Channel Islands reduce the wave activity in Santa Barbara.
· Select Setup: Slow Medium.  Observe how waves travel into a new medium.  When waves encounter a boundary, the wave speed will change.  The boundary could be new depth of water or a material of different density.  The change in speed caused by a boundary can also cause bending of the wave.  This bending is called refraction. Select Setup: Refraction.  Observe how a plane wave bends when it encounters a boundary.
6. Sketch the resulting wave pattern:



7. Why do you think the wave bends?
· Select Setup: Single Slit.  Observe how plane waves behave when they encounter a gap in a boundary.  Part of the wave will pass through the gap and be reshaped by a process called diffraction.   Now, select Setup: Double Slit and observe.  Lastly, select Setup: Triple Slit and observe.
8.  Sketch the wave pattern of the double slit diffraction:


· As you can see, there are a variety of phenomena that occur with waves.  For this section of the activity, you have free reign to try any of the scenarios or commands available to you in the ripple tank simulation.  Get creative and let’s see if you can gain some insight into wave phenomena.
9. What have you learned through your experimentation?
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