
CONCEPT: CALCULATING PROPERTIES OF STANDING WAVES USING WAVEFUNCTIONS 
 
● In some problems, you’ll be given the wavefunction for a standing wave and have to calculate some of its properties. 

- The wavefunction for the Standing Wave is a special combination of the original & reflected waves that make it up: 

 
 
 

- where ASW is __________ the amplitude A of the original & reflected waves. 
 
EXAMPLE: A thin string under tension, tied at both ends, vibrates in its 3rd harmonic. The wavefunction describing this wave 

is given by 𝒚(𝒙, 𝒕) = (𝟓cm)𝒔𝒊𝒏 [𝟎. 𝟎𝟑𝟒 (
𝐫𝐚𝐝

𝐜𝐦
) 𝒙] 𝒔𝒊𝒏 [𝟓𝟎 (

𝐫𝐚𝐝

𝐬
) 𝒕]. 

 
a) Draw a sketch of this standing wave. 
 
 
 
 
 
 
 
b) Calculate the amplitude of the waves that make up this standing wave. 
 
 
 
c) Calculate the length of the string. 
 
 
 
d) Calculate the period of oscillation. 
  

WAVES 
𝒗 = 𝝀𝒇 

𝒗 = √
𝑭𝑻

𝝁
  (for strings only) 

𝒚(𝒙, 𝒕) = 𝑨 𝒔𝒊𝒏(𝒌𝒙 ± 𝝎𝒕) 

𝒚(𝒙, 𝒕) = 𝑨 𝒄𝒐𝒔(𝒌𝒙 ± 𝝎𝒕) 

𝒌 = 
𝟐𝝅

𝝀
  

𝝎 = 
𝟐𝝅

𝑻
 = 𝟐𝝅𝒇 

𝒇𝒏 = 
𝒏𝒗

𝟐𝑳
 

𝝀𝒏 = 
𝟐𝑳

𝒏
 

𝒚𝒏(𝒙, 𝒕) = _________________ (FOR STANDING WAVES ONLY) 



PROBLEM: A standing wave on a wire is described by the wavefunction 𝒚(𝒙, 𝒕)=[𝟎. 𝟎𝟎𝟐𝟓𝒔𝒊𝒏(𝟎. 𝟕𝟓𝝅𝒙)]𝒔𝒊𝒏[𝟗𝟒𝟐 𝒕]. 

The left end of the wire is at x = 0. Derive an expression for the distances of the nodes and anti-nodes. 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

STANDING WAVES 

𝒗 = √
𝑭𝑻

𝝁
  (for strings only) 

𝒇𝟏 = 
𝒗

𝟐𝑳
 

𝒇𝒏 = 𝒏𝒇𝟏 = 
𝒏𝒗

𝟐𝑳
 

𝝀𝒏 = 
𝟐𝑳

𝒏
 

nth Overtone = (n+1)th Harmonic  


