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SPH3U: Waves and Sound 

Sound Interference 
 
 Interference occurs when 2 waves meet. This process can be either 
constructive (producing a louder sound) or destructive (producing a softer 
sound). Destructive interference occurs when a compression from one wave 
meets the rarefaction from another wave. Constructive interference occurs 
when a rarefaction meets a rarefaction, or a compression meets a 
compression. Some examples of this are 

 
1) quiet regions (nodes) around a tuning fork are caused by destructive 

interference 
2) two speakers producing the same frequency (and in phase) will produce 

regions of destructive interference called nodal lines.  
3) Two wave sources with nearly the same frequency will produce a 

pattern of constructive and destructive interference called beats. The 
diagram below shows the formation of beats. The upper sequence 
shows 10 compressions (equivalent to 9 cycles) passing a point in a unit 
of time 

 
 

 
 
The lower sequence shows 13 compressions (12 cycles) passing the same point. The 4 lines show the times 
at which constructive interference occurs. This constructive interference is heard as beats. The frequency 
of the beats (in this case 3 cycles/s) is equal to the difference between the frequencies of the two sounds.  
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Beats can be used to tune an instrument. By reducing the beat frequency to zero the musician can exactly 
match the frequency of 2 notes. 
 
Sample Problem 
A 256 Hz tuning fork is struck, and a second unknown tuning fork is struck, and a beat frequency of 5.0 Hz 
is heard. 
 

i) What are the possible frequencies that the unknown tuning fork could have? 
ii) When a small amount of mass is added to the unknown tuning fork the beat frequency increases to 

7.0 Hz (adding mass lowers frequency). What must the unknown tuning forks original frequency 
have been prior to adding the mass? 






