
 

 

Answer to Question #67616, Physics / Mechanics | Relativity 

Question: A guitar string has a linear density of 7.16 gm/ m and is under tension of 152N.The 

fixed supports of the string are 89.3 cm apart. If it vibrates in three segments, calculate the 

speed,wavelength and frequency of the standing wave.  

Solution:  

Tension  𝑇 = 152 N 

Length of the string 𝐿 = 89.3 𝑐𝑚 = 0.893 𝑚 

The linear density of the string 𝜌 = 7.16
𝑔

𝑚
= 0.00716

𝑘𝑔

𝑚
  

In general the wave propagates the string with the speed  

𝝑 = √
𝑇

𝜌
= 𝟏𝟒𝟓. 𝟕𝟎𝟐

𝒎

𝒔
 

If the string has two ends fixed and vibrates in three segments then 

𝒇 = 3𝑓𝑓𝑢𝑛𝑑𝑎𝑚𝑒𝑛𝑡𝑎𝑙 =
3𝜗

2𝐿
= 𝟐𝟒𝟒. 𝟕𝟒 𝒔−𝟏  

and the wavelength is then calculated as 

𝝀 =
𝜗

𝑓
=

2𝐿

3
=  𝟎. 𝟓𝟗𝟓 𝒎 
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