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Waves
Directions: Go to http://phet.colorado.edu. Click on “Play with sims”. Choose the “Wave on a String” simulation.

Click ‘RUN NOW’.

Part I: Wave Terminology

1. Set the following settings:
- Choose No End                                     - Choose Oscillate
- Set the Damping factor to zero              - Set Frequency to 25 (you can type it)
- Check both the Ruler and Time boxes


2. Observe the wave that you’ve created for about thirty seconds.  Describe your observations.  (Include observations on its height, speed, length, and any other things you notice).



3. Change the Amplitude setting to 25 and describe what happens.



4. Change the Amplitude setting to 75 and describe what happens.



5. Define the term AMPLITUDE in your own words.




6. Change the Frequency setting to 10 and describe what happens.


7. Change the Frequency setting to 75 and describes what happens.



8. Define the term FREQUENCY in your own words.


9. Change the Frequency setting back to 25 and the Amplitude setting back to 50.  Click the Pause button when you notice that two “humps” of the wave are on top of the on-screen ruler.  These two “top humps” are referred to as CRESTs.  The “bottom humps” are referred to as TROUGHs.  The distance between two crests is called WAVELENGTH.  What is the wavelength of this wave (round it off)? 


10. Change the Frequency setting to 50 and measure the new wavelength of the wave.  Compare this value to the wavelength measured in #9.  Is it greater or less than?

11. Change the Frequency setting to 75 and measure the new wavelength of the wave.  Compare this value to the wavelength measured in #9 and #10.  Is it greater or less than?



12. Make a statement about the relationship between wavelength and frequency.


13. Change the Amplitude several times and observe the wavelength of the wave.  Does the amplitude affect the frequency of the wave? What about the wavelength?

14. Change the Frequency back to 25.  Now watch how the initial point of the wave (the green dot connected to the rotating wheel) moves up and down.  Use the on-screen timer to measure the PERIOD of this wave, or the time it takes for the initial wave point to move from its top most point back to its top most point (or how long it takes to repeat itself).



15. Now change the Frequency setting to 50 and measure the period of the wave.  Compare this value to the period measured in #14.



16. Now change the Frequency setting to 75 and measure the period of the wave.  Compare this value to the period measured in #14 and #15.



17. Make a statement about the relationship between period and frequency.




Part II: Other Factors Affecting Waves

1. Change the Damping setting to 50 and describe what happens to the wave.  



2. Think About It: What is damping?  
3. What can you do to cause damping in a wave? Essentially what happens to the energy being transferred in the wave?

4. Set the Damping to 0, Frequency to 25, Amplitude to 25, but Tension to halfway on the scale. What happened to the wave? 



5. Change the Damping setting back to zero.  Select the Fixed End option and describe what happens to the wave.  Does it travel back the same way it traveled forward?



6. Select the Loose End option and describe what happens to the wave.  Does it travel back the same way it traveled forward?

