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Read the introductions to Standing Waves I and II in your lab manual.1 Standing waves 
are produced when a traveling wave reflects back on itself at the right condition where it 
appears that the wave is standing in place. The wave appears to be not moving at 
points called nodes and moving with maximum amplitude at points called antinodes. 
Standing waves appear in your everyday lives. One of the places you encounter 
standing waves is in musical instruments. A guitar string can be tuned to a certain 
natural frequency where it resonates by adjusting the tension, mass per unit length, and 
length of the string. The standing waves created with the guitar string have two fixed 
end. The fixed ends are nodes for the standing wave. In Standing Waves I you will find 
standing waves in a string that has both ends fixed. Standing waves in a clarinet have 
one open end and one closed end where a node occurs at the closed end and an 
antinode occurs at the open end. In Standing Waves II you will find standing waves in a 
tube that has one end closed and one end open. 

 

Sometimes standing waves can be detrimental as was the case for the Tacoma 
Narrows Bridge collapse on November 7, 1940 during a windstorm.2 Watch the videos 
https://www.youtube.com/watch?v=3mclp9QmCGs and 
https://www.youtube.com/watch?v=XggxeuFDaDU to see the oscillations of the bridge 
at its natural frequency that led to its collapse.3, 4 

 

  

https://www.youtube.com/watch?v=3mclp9QmCGs
https://www.youtube.com/watch?v=XggxeuFDaDU


Questions: 

1. How many wavelengths are shown in the standing wave pattern pictured below? 

 
 

2. If the standing wave in question 1 is created using a string with linear mass 
density of 0.0003 kg/m and under tension of 5 N, what is the speed of the wave? 
 

3. If the length of the string in questions 1 and 2 is 1 m, what is the frequency of the 
wave? 

  



 
4. A standing wave is produced in a hollow tube as shown below. If the distance 

from the closed end to the open end of the tube is 0.5 m, what is the wavelength 
of the standing wave? 
 

 
 

5. Where was the node in the Tacoma Narrows Bridge collapse? 

 

Things to remember during lab: 

1. Do not hit the tuning forks on anything but the green block. The tuning forks will 
get damaged if you hit them against other things. 
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