
We are going to raise only the lower half of the chain to do the wind, so we consider the coordinate system at 

the center of the chain, our job now is the rise every 𝜆 𝑑𝑧 (𝜆 is the mass per unit length) which is the unit mass 

of the chain from the coordinate 𝑧 to  – 𝑧 , so we do this integral from 0 (chain middle) to 5 (end of the chain): 

Unit potential energy required to raise the 𝜆 𝑑𝑧 of the chain to the height 𝑧 is (comparing with 𝐸 = 𝑚𝑔ℎ): 

𝑑𝐸 = 𝜆 𝑑𝑧 𝑔𝑧 

We are going to raise every part twice, once from 𝑧 to 0 then from 0 to – 𝑧 so we will multiply by 2 (or you can 

integrate instead from −5 to 5) (Note that the integration must be from 5 to −5 due to the direction of raising 

but the consequence for the flip is only a minus sign which we don’t care about) : 

𝐸 = 2𝜆𝑔 𝑧 𝑑𝑧
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Substituting 𝜆 = 2
𝑘𝑔

𝑚
 and 𝑔 = 10

𝑚

𝑠2 we get: 

𝐸 = 25 × 2 × 10 = 500 𝐽𝑜𝑢𝑙𝑒𝑠 

 

 


