
CONCEPT: STANDING SOUND WAVES 
 
● Longitudinal & Transverse Standing Waves are very similar. Best example: Sound waves in an open or closed pipe.   

 
 

 
 
 
 
 

 
 

 
 

 
 
 
 
● For sound waves, always assume the speed of sound 𝒗 = 343 m/s unless otherwise stated.  
 
EXAMPLE: For a particular musical instrument, the pipe which sound travels through is 5m long. a) Calculate the 
fundamental frequency if the pipe is open at both ends. b) Calculate the 4rd overtone if the pipe is open at 1end, closed at 
the other. 
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● Both ends are [ Open | Closed ] 
● Both ends are [ Nodes | Antinodes ] 

● 1 end is open, other end [ Open | Closed ]  
● Open end is Antinode, closed end [ Node | Antinode ] ● Both ends are [ Nodes | Antinodes ] 



PROBLEM: The fundamental frequency of your closed organ pipe is 200 Hz. The second overtone of this pipe has the 

same frequency as the 3rd harmonic of an open pipe. What is the length of this open pipe?  

A) 0.85 m 

B) 0.51 m 

C) 0.69 m 

D) 0.43 m 

 
 

 

 

 

 

 

 

 

 

 

 

 

PROBLEM: The length of the closed pipe shown below is 2.75 m long. a) Calculate the frequency of the standing wave 

shown. b) Calculate the fundamental frequency of the pipe.  
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