Physics Web Quest: Waves on a String

Name_________________________

Period ________________________

Google: Phet Waves on a String

Or  Open the Physics Animations Folder    
Open wave on a string   
(https://phet.colorado.edu/sims/html/wave-on-a-string/latest/wave-on-a-string_en.html) 

· If you ever need to stop the wave motion altogether hit “Restart,” not the orange “Reset” button.
· You may leave units as cm or cm/s 

· For all directions leave the damping on “None”

1. Select the “Pulse” Option.

2. Set the Tension to “High”

3. Keep the end as “Fixed”

4. Send a pulse down the string

5. Does the reflected pulse have the same displacement as the incoming pulse, or was it inverted? ________________________

6. Switch the end to “Loose”

7. Does the reflected pulse have the same displacement as the incoming pulse, or was it inverted? ________________________

8. Switch the end back to “Fixed,” and the Tension to “Low,” and send a pulse down the string

9. Was this wave faster or slower than the High Tension wave? ________________

10. Determine the round trip distance this wave pulse makes – measure the distance in between the two green balls on the end, as they are “fixed,” and double it.  

Δx = ______cm
11. Determine the round trip time for this wave pulse.  Pause the pulse anywhere, start the stop watch (start the stop watch while the pulse is paused, and it will start timing when you unpause), and stop when the pulse has returned to this exact same position (to the best of your abilities). t = ____________
12. Solve for the speed of this wave pulse using [image: image2.png]


. 
13. Solve again, with the same formula, except measure the length of the pulse itself with the ruler, and divide by the Pulse Width (show your work).  Double check your work if you are not close to the answer above.
14. Restart Pulse Mode.  Set the Amplitude to the largest possible value, and the Pulse Width to the largest possible value.  Make sure Damping is None, and Tension is Low.

15. Send a pulse down the string.  When it reaches the other end, send another pulse down the string.
16. Switch to Slow Motion and try to hit pause at the exact moment when the pulses overlap.  Draw what this interference looks like below, at the moment of complete overlap.
17. Was this interference constructive or destructive? ___________________
18. Restart, but this time select “Loose End”

19. Send a pulse down the string.  When it reaches the other end, send another pulse down the string.

20. Switch to Slow Motion and try to hit pause at the exact moment when the pulses overlap.  Draw what this interference looks like below, at the moment of complete overlap.

21. Was this interference constructive or destructive? ___________________

22. Feel free to play around with the interference of multiple pulses of different amplitudes, pulse widths, tensions, etc.

23. Now Reset everything.  Keep Tension on High, but switch Damping to None, and select the Oscillate Mode.

24. Watch this wave for a moment.  Is a standing wave created with the preset values? _____

25. Investigate if changing the frequency affects the speed of the wave – Select a Frequency of 1 Hz.  Select the Timer, and Select Slow Motion.  Hit Restart.  Start the Timer first, then Start the animation.  Stop timing when the leading edge of the wave reaches the other end.  Record this time, and repeat for 2 Hz and 3 Hz.

	
	Time

	1.0 Hz
	

	2.0 Hz
	

	3.0 Hz
	


26. Did the frequency affect the wave speed?  _______  
27. What two properties of the string affect the speed of a wave on a string? _______ _________________________

28. Calculate the wave speed using [image: image3.png]


and the average time above.
29. What would be the longest wavelength that could be produced in this string (which corresponds to the fundamental frequency and the first harmonic)? ______
30. How many antinodes are produced at the fundamental frequency? _______

31. Using v = f λ, and your velocity and wavelength answers above, solve for the fundamental frequency. 

32. Enter this value for the frequency and see if a standing wave with one large antinode is produced.  (It is okay if you are slightly off).
33.  Fill in the following table:
	Harmonic
	
	Frequency

(Hz)
	Number of Antinodes
	Wavelength
 (cm)
	Draw the wave produced by each harmonic 

	First
	f​1
	
	
	
	

	Second
	f​2
	
	
	
	

	Third
	f3
	
	
	
	

	Fourth
	f4
	
	
	
	

	Fifth
	f​5
	
	
	
	

	Seventh


	f7
	
	
	
	


