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The challenge of explaining why
The September 2016 “Figuring Physics” column1 com-

pares the fall times of two identical blocks, one free and the 
other whose bottom face is attached to a hanging chain that 
loops back upward and is connected to a fixed support. A 
convincing Veritasium video demonstration2 shows that the 
block with the chain falls faster. The published solution for 
the September column3 presents a number of arguments for 
this result, but none of them are fully satisfying.

The first argument is that as the second block falls, “more 
of the chain joins the resting half…. The decreasing mass 
in the kinetic energy of the falling portion results in a speed 
greater….” Sounds good, except what if a chain is instead 
dropped onto a table? By the same argument, should we 
predict that the descent will be faster than free fall while the 
chain is piling up on the table?4 No, because the chain makes 
an inelastic collision with the table, so that the kinetic energy 
of the colliding links is not added to the kinetic energy of the 
moving links. Likewise, in the present case it is not obvious 
that the chain overall conserves mechanical energy as indi-
vidual links make the turn and come to rest at the bottom of 
the stationary portion.5

The second argument notes that the top end of a toppling 
stick has an acceleration exceeding g. True, but that effect 
results from the rigidity of the stick, which does not apply to a 
chain. Further discussion in Ref. 3 about the snap of the rotat-
ing end of the chain is interesting, but is more of an observa-
tion about what happens rather than an explanation for it.

A postscript notes that the center of mass of the combined 
block-chain system is below that of the block alone, implying 
that the chained system wins the race because its falling dis-
tance is shorter. First, the contest is not to move the center of 
mass but only the block. (Attaching a gold plate to the bottom 
of a block would not help it hit the floor faster, even though 
that would lower its center of mass!) Second, the support 
at the far end of the chain exerts an upward tension on the 
block-chain system, so that the net downward force on the 
system is less than it would be if that end of the chain instead 
dangled freely below the block; as a result, the center of mass 
of the combined block-chain system falls slower than that of 
the free block.

Finally, reference is made to a Veritasium explanation,6 
but it depends on the nontrivial assumption that the tension 
in the chain is the same on both sides of the bottom bend, 
even though on one side the chain is at rest while on the other 
side the chain is falling.7 To recognize the importance of 
this assumption, consider the following alternative explana-
tion. There are two forces on the chained block (where this 
time the chain is not included in the system): gravity and the 
downward tension due to the chain, and in consequence the 
block falls faster than the free block, which only has gravity 
acting on it. This explanation has the added virtue that it cor-
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rectly predicts that the two blocks would fall equally fast if the 
chain were massless. However, it can lead to the erroneous 
prediction that if one were to attach a chain to the bottom of 
the block without attaching the other end to a fixed support, 
the extra weight would again pull that block down faster.8 I 
leave it to the thoughtful reader to consider why the speed of 
fall of the end of the chain attached to the block depends on 
whether the other end of the chain is free or fixed; how does 
one end of the chain “know” what the other distant end is do-
ing? Understanding physics is not easy!
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Hewitt’s response
In addition to providing insightful questions that instruc-

tors can post for their students, the purpose of “Figuring 
Physics” is to elicit discussion among teachers. One of the 
niceties of our profession is finding that there is often more to 
an explanation, as Carl Mungan clearly shows with his astute 
discussion of the chain drop problem. When “Figuring Phys-
ics” sparks thoughts worth sharing, pass them along to the 
letters column of TPT.
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