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4.7: Totally Elastic Collisions
For a totally elastic collision, we can invoke both conservation of momentum and (by definition of a totally elastic collision) of
kinetic energy. We also have an additional variable, as compared to the totally inelastic case, because in this case the objects do not
stick together and thus get different end speeds. The two equations governing a totally elastic collision are:

for momentum conservation, and

for kinetic energy conservation.

When the collision occurs in one dimension, we can combine equations ( ) and ( ) to calculate the final velocities as
functions of the initial ones. We first rewrite the two equations so that everything associated with particle 1 is on the left, and the
terms for particle 2 are on the right:

and

We can expand the terms in parentheses in Equation ( ), which gives:

Dividing Equation ( ) by Equation ( ), we get a relation between the velocities alone:

From Equation ( ) we can isolate  and substitute back in ( ) to find  in terms of the initial velocities:

Naturally, we could just as well have calculated , the equation for which is just ( ) with the 1’s and 2’s swapped:

We note that in the limit case that  is hardly affected, and .
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