
 

 

Answer on Question #61650-Physics-Other 

All particles between any two consecutive nodes in a stationary wave are in phase. 

Show that they are in opposite phase with the particles between the next pair of nodes. 

Solution 

The instantaneous displacement of stationary wave is given by 

𝜓(𝑥, 𝑡) = 2𝐴 cos𝑘𝑥 sin𝜔𝑡 

For any two points 𝑥1 and 𝑥2 between consecutive nodes, the phase is same, equal to 𝜔𝑡. But if 𝑥2 = 𝑥1 +
𝜆

2
, i.e. the points belong to adjacent loops (which mean that they lie between consecutive pairs of nodes). 

The corresponding displacements are 

𝜓1(𝑥, 𝑡) = 2𝐴 cos 𝑘𝑥1 sin𝜔𝑡 and 𝜓2(𝑥, 𝑡) = 2𝐴 cos 𝑘𝑥2 sin𝜔𝑡. 

𝜓2(𝑥, 𝑡) = 2𝐴 cos𝑘 (𝑥1 +
𝜆

2
) sin𝜔𝑡 = 2𝐴 cos(𝑘𝑥1 + 𝜋) sin𝜔𝑡 = −2𝐴 cos𝑘𝑥1 sin𝜔𝑡

= 2𝐴 cos 𝑘𝑥1 sin(𝜔𝑡 + 𝜋) 

This result shows that the phase of 𝜓1 and 𝜓2 differ by 𝜋.  
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