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P9.71

Linear Momentum and Collisions

The force exerted by the table is equal to the change in momentum
of each of the links in the chain.

By the calculus chain rule of derivatives,

dp dmv) dw  dv
= =y—4m—.
di dt dt dt

ey

We choose to account for the change in momentum of each link by FIG. P9.71

having it pass from our area of interest just before it hits the table,
so that

v-dﬂ;:o and MEZ:O.
dt dt

Since the mass per unit length is uniform, we can express each link of length dx as having a mass
dni:

M
dm =—dx.
L

The magnitude of the force on the falling chain is the force that will be necessary to stop each of the
elements dm.

fedh L ()2 ()
Loigt

After falling a distance x, the square of the velocity of each link v = 2 ¢x (from kinematics), hence

_2M gx

4l
L

The links already on the table have a total length x, and their weight is supported by a force £;:

Hence, the total force on the chain is

3H gx

F{owI=E+F2= 7

That is, the total force is three times the weight of the chain on the table at that instant.



