A Simulation to Ripple While You Work

Objective:  To examine reflection, interference, and diffraction in two dimensions and relate to the waves on a spring demo
Everybody has at some time thrown a pebble into a puddle and observed the ripples spreading across the surface.  Some of us don’t stop until the puddle has been completely filled with every loose piece of debris in the vicinity.  Now let’s dive in a bit deeper into the physics.

Select the Wave Interference simulation from the Sound and Waves folder
1) Before you change any settings

a. What is the shape of the pulse?

b. How can you explain this?  Consider the wave velocity.
Reflection:

2) Increase the amplitude to maximum.

3) Turn off the water and add a vertical wall (bottom right button) across the entire width of the tank.
4) Turn on the water for just a couple of drips.
5) Observe the wave reflection from the barrier

a. What is the shape of the reflection?

b. In what ways does it differ from the incident (incoming) wave?

c. Compare this result to what you learned about reflected pulses from the wave on a spring demo?

Interference:

6) Allow the faucet to run.  Feel free to adjust the frequency.
a. Think back to the wave on a spring demo when multiple waves tried to occupy the spring at the same time (interference).  What do you think the particularly bright and dark spots represent?
7) Show the graph and observe the last couple of waves in front of the wall.

a. Once again, considering the wave on a spring demo, what do these last waves on the graph remind you of?
8) A second example of wave interference can be seen by removing the barrier and turning on a second drip

a. Draw or describe the resulting pattern.

b. How are the dark & light stripes similar to and different from standing waves?  (Hint:  Look at the graph again)

c. What do you think may be happening along the gray rays?
d. How can you test your ideas?  Hint:  Consider the purpose of the horizontal dashed line.
e. Perform the experiment.  Was your hypothesis supported or rejected?

9) Adjust the drip frequency, pausing a few seconds for the image to stabilize after each change.

a. How does drip frequency relate to the number of rays?

b. What is the range for the number of rays you can generate?

c. Is there a pattern?

10) Return the frequency to full and double the drip spacing.

a. Now how many rays can you count?

b. Generalize your result.  How does drip spacing relate to the number of rays?

Diffraction:  

11) Press “Reset All.”  Increase amplitude and frequency to maximum.  Add a one slit barrier.  Move the barrier approximately half way to the faucet and change the size of the slit to approximately 1.25.
a. Describe the pattern you observe on the right side of the barrier.

12) Notice how the slit generates its own drop pattern that bends to fill most of the area past the barrier.  Also notice how this wave has a large amplitude in the middle that rapidly decreases in magnitude to either side.  This illustrates the principle of diffraction.

a. How does drip frequency affect the amount of diffraction?

13) Add a second slit and observe the resulting pattern.
a. Describe in what way all three of the principles we have explored can be observed in this pattern (reflection, interference, and diffraction)  HINT – This is the single most important question on this lab, so BE COMPLETE.
14) When complete explore the sound and light wave features

Bonus:  Using the terms reflection, interference, and diffraction, describe other interesting experiments you performed, the results, and your interpretation.

At home extension:
1) Go to http://phet.colorado.edu/web-pages/simulations-base.html.

2) Select “Sound and Waves” from the left column.

3) Select “Sound” from the selection of applets.

4) USE AS AN IN-CLASS FOLLOW UP
