
PhET simulation      Wave on a String
Purpose

To compare what was learned from an Exploration using a slinky and a small diameter spring with a PhET wave simulation.
Materials

Calculator

Background

After an exploration with a slinky and a small diameter spring, the following terms should be understood:
Longitudinal wave,  transverse wave,  wave reflection,  superposition,  node, antinode,  propagation velocity, amplitude,  crest,   trough,   frequency,   wavelength,  standing wave 
Procedure & questions

1.  Access the PhET web site.

2.  Click on Simulations.

3.  From the left hand menu pick Sound and waves.
4.  Choose Wave on a String from the choices to the right.

5.  Take a few minutes to investigate all the things that can be changed or wiggled. 
6. Wave Damping can be changed in the simulation. How would you define damping?
7. Slide the damping to a value of zero.

8. How does the reflection of a pulse from a “fixed end” compare with a pulse’s reflection from a “loose end”?

9. What effect, if any, does string Tension, Amplitude, or Frequency have to do with the velocity of the wave down the string?

Choose Oscillate rather than Manual.  Choose No end rather than fixed end. Set tension to high.  

     10. Using the on screen ruler, find the wavelength of the simulated wave.     

     11. Find the velocity of the wave using the on screen Rulers and Timer. 
     12. Explain what you did to find the waves velocity.
13. What were the simulation settings that allowed you to produce a standing wave?

14. Why is it difficult to set up a standing wave using the simulation?

15. It probably took a while to get a standing wave rather than a traveling wave during the earlier small diameter spring exploration.  Why?   

You can think of the red and green balls as being connected by short springs.

      16. What can be learned from the introduction of the green balls?

      17. Are the pieces of string (balls) moving with the wave across the screen or is just wave energy moving across the screen? 
      18. How can you tell?
19. Once you create a wave, it propagates. That is, it keeps itself going without and external force. Use earlier physics concepts learned to explain how this probably happens.
20. What things can this simulation show that couldn’t be show with the spring exploration.

21. What things could be shown with the spring exploration that was not included in this wave simulation?

22. If  you performed only one wave activity knowing what you know now, would you prefer the exploration with the springs or the waves simulation?
23. Why?
24. What advantages, if any, are there to doing both activities?
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