Sound Waves WebLab (Physical Science)
Name and date submitted (3 pts): 

Instructions: Using this form as a template, create space in the document below and write or type your answers. Turn in by the due date.  

(18 questions, 100 points possible).

Go to http://phet.colorado.edu and open the ‘Sound’ simulation. You will need ‘Java’ to view this simulation (a free download). 
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‘Listen to a Single Source’ tab
1. What do the dark and light bands represent?  (Remember, sound waves are longitudinal waves.)
2. Why do the waves get lighter with distance from the speaker?
3. Check “audio enabled” and “listener” and turn up the volume. Explain what happens when you move the man back and forth.
4. Increase and decrease the frequency and record what happens to the waves and the sound. Record your results.
5. Increase and decrease the amplitude and record what happens to the waves and the sound. Record your results.
6. Slowly reduce the frequency…. where does it cease to be a musical ‘tone’? 
‘Measure’ tab
7. Increase and decrease the frequency and amplitude of the waves and see if this makes a difference in the speed of the waves. Record your results. 

8. Slide the ruler in front of the speaker. Measure how long it takes the sound waves to reach 5 meters. Make a data table and do at least 3 trials. Find the speed of sound using 

“v = f x λ”
where v = velocity (m/s), f = frequency (1/s), λ = wavelength (m)

Remember, wavelength (m) is the distance from peak-to-peak, or trough-to-trough. For this sim you can use dark-to-dark (or light-to-light) portions of the wave to measure ‘wavelength’. Do Internet research and verify that your ‘velocity’ calculation is fairly close to the actual velocity of sound. 

9. Based on the speed you measured above, how long in seconds would it take for you to hear thunder if you observed lightning and it was seen to be 1600 meters (1 mile) away?

Use “t = v x d”  (time = velocity x distance)

‘Two Source Interference tab
10. What happens to the sound when there are two sources?
11. What happens when you adjust the frequency and amplitude of the two sources?
12. Reduce the frequency to around 250 Hz (but not below your hearing ‘threshhold’). Move the listener around.  What do you note about the locations where the waves intersect?  Is there a location in which you hear less sound?  What do you think is happening?  Don’t forget that sound is due to a change in local pressure.

‘Interference by Reflection’ tab
13. Change the wall’s angle and record your observations.
14. Change the wall’s position and record your observations.
‘Listen with Varying Air Pressure’ tab
15. What can you hear when the pressure is at 1 atm?
16. Now remove the air from the box and record what happens.
17. This time, slowly adjust the pressure down, and record the relative loudness at 5 data points (you can use the pause button at 5 points).  Make up your own scale (for loudness), and record the loudness (y-axis) versus pressure (x-axis).  Plot it here using Word or insert a table here.  Is loudness vs. pressure linear, or is there a point where it rapidly falls off?
18. What can you conclude about sound in a vacuum? Could the characters in Avengers or Guardians of the Galaxy realistically hear explosions in space? 
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