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HKPhO2016 MC9 
 
Let an = downward acceleration of the nth pulley 
Let Tn = tension of the string hanging down from the nth pulley 
 
Consider the forces acting on the second pulley. Since it is massless, 
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Consider the forces acting on the first mass. Using Newton’s law, 
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Consider the forces acting on the second mass. Its acceleration in the lab frame is a3  a2. Using 
Newton’s law, 
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In general, consider the forces acting on the kth mass. Its acceleration in the lab frame is ak+1  ak. 
Using Newton’s law, 
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This equation holds up to k = n – 1. 
 

Consider the forces acting on the last pair of masses (that is, those hanging on the nth pulley). 
Their acceleration in the lab frame is an downward. Using Newton’s law, 
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Adding the n equations above, 
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Note that in summing the acceleration terms, the first term of each bracket cancels the second 
term of the following bracket. 
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The acceleration of the mass hanging from the 1st pulley 0
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The acceleration of the lowest mass gg
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