
Answer #263

The answer is (b): 111 grams, as seen in an mpeg video by clicking your mouse on the photograph 
below. 

Note that you wish to decrease the loop length of the standing wave produced by the rope wave 
generator by a factor of 2/3 (from L/2 to L/3 in this problem) while keeping the frequency the same. 
You can do this by decreasing the tension in the rope by a factor of (2/3)2 or (4/9), from 250 grams to 
111 grams. This decreases the wave speed by a factor of 2/3, because the speed of the wave is 
proportional to the square root of the tension. Decreasing the wave speed by a factor of 2/3 while 
keeping the frequency the same decreases the wavelength by a factor of 2/3, allowing three loops to 
fit into the length of the rope rather than the original two loops. 
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