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Waves Properties: Waves on a String

First Activity: Amplitude
[image: ]Click on the Wave On A String Link. (HTML5)
1. Set the top controls to Oscillate and No End.
2. On the bottom menu:
a. Set amplitude, frequency and damping to 0 
b. Set tension to high 
c. Check the rulers and reference line boxes

3. Record your observations of the string with the initial settings. 



4. Set the both the amplitude to 1.0 cm and the frequency to 1.0 Hz. What happens to the string?




5. Set the frequency to 1.5 Hz and adjust the amplitude to several different settings. What happens to the string as you adjust the amplitude? Record your observations.
																																										
6. Based on your observations, define the amplitude of a wave:
																																										


Second Activity: Wavelength and Amplitude
· Set your controls to [image: ] and [image: ].
· Select Slow Motion [image: ]
· Set amplitude at 0.50 cm and frequency at 1.00 Hz.
· Use the pause button to stop the wave for easier measurement.

1. Move the horizontal ruler to measure the wavelength. Remember: Crest-to-Crest or Trough-to-Trough, such as in the image below.   Each tiny mark on the ruler equates to 0.2 cm

Wavelength #1 = _________ cm
               [image: ]
2. Double the amplitude so it is now at 1.00 cm, but keep the frequency at 1.00 Hz.
3. Restart the wave. Play the oscillation, and then pause it. 
4. Move the horizontal ruler to measure the wavelength. Wavelength #2 = _____cm
5. How does the wavelength #1 compare to wavelength #2? 	
	
6. Did changing the amplitude affect the wavelength?	
Third Activity: Wavelength and Frequency
· Set your controls to [image: ] and [image: ] and  [image: ]
· Keep amplitude at 1.00 cm and change the frequency to 1.50 Hz.
· Use the pause button to stop the wave for easier measurement.

7. Move the horizontal ruler to measure the wavelength. Wavelength #3 = _____cm
8. Set the frequency so it is now at 2.00 Hz, but keep the amplitude at 1.00 cm.
9. Restart the wave. Play the oscillation, then pause it. Move the horizontal ruler to measure the wavelength.
Wavelength #4 = _____cm
10. Set the frequency so it is now at 3.00 Hz. Keep the amplitude at 1.00 cm.
11. Restart the wave. Play the oscillation, then pause it. Move the horizontal ruler to measure the wavelength. 
Wavelength #5 = _____cm
12. Summarize your data in the chart below. In addition, calculate the speed of each wave, which is equal to the wavelength (in meters!) times the frequency.
	Wavelength #
	FREQUENCY 
	WAVELENGTH (m)
	SPEED OF WAVE (m/s)

	#1
	1.00 Hz
	
	[image: ]

	#2
	1.00 Hz
	
	

	#3
	1.50 Hz
	
	

	#4
	2.00 Hz
	
	

	#5
	3.00 Hz
	
	


[bookmark: _GoBack]
13. Why did the summary chart not include any information about the amplitude? ______________________
		
14. Did changing the frequency affect the wavelength?	
15. As the frequency increased, what happened to the wavelength?	
	 
16. What happens to the wavelength of a wave if the frequency is doubled?	
17. What happens to the wavelength of a wave if the frequency is tripled?	
18. How did the speed of the waves compare to one another? Can you guess why this was the case? Explain.
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20.1Waves



A wave is a traveling oscillator that carries energy from one place to another. A high point of a wave is called a 
crest. A low point is called a trough. The amplitude of a wave is half the distance from a crest to a trough. The 
distance from one crest to the next is called the wavelength. Wavelength can also be measured from trough to 
trough or from any point on the wave to the next place where that point occurs.



The frequency of a wave is 40 Hz and its speed is 100 meters per second. What is the wavelength of this wave?



1. On the graphic at right label the following 
parts of a wave: one wavelength, half of a 
wavelength, the amplitude, a crest, and a 
trough.



a. How many wavelengths are represented 
in the wave above?



b. What is the amplitude of the wave shown 
above?



Given
Frequency = 40 Hz; Speed = 100 m/sec



Solution



The wavelength of this wave is 2.5 meters.



Looking for
The wavelength



Relationships
Speed = Frequency  Wavelength, therefore
Speed  Frequency = Wavelength



100 m/sec
40 Hz



------------------------ 100 m/sec
40 cycles/sec
------------------------------- Wavelength= =



2.5 meters Wavelength=
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