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2D Collisions
We know how find the result of a two-dimensional inelastic collision, such as two
cars colliding and sticking together. But we would also like to be able to predict the
result of elastic two-dimensional collisions, such as the collisions that happen between two pool balls.

At first, we might think that we could use the same equations
as we did for one-dimensional collisions, but use vector
values instead of single numbers, so that both components
would be flipped instead of just one. But this would be a
mistake. Looking at the sketch to the right, you can see that
if the two balls collide this way, touching along the 
direction, the force acting on them during the collision is
straight in the  direction, and therefore *only the 
momentum can change*, because force is what makes
momentum change.

So, we can look at the  direction as an elastic collision: vcm = 1 m/s, so the final velocities are 4 and -1.
The velocity in the other direction will be unchanged, because there is no force acting in that direction; thus,
the final velocity vectors are (6  + 4 ) m/s and (1  - 1 ) m/s.

So, to sum up, the process of solving a 2D collision works like this:
Determine which way the force acts,  or 
Solve a one-dimensional elastic collision in that direction.
Find the final velocity vectors, recognizing that the other component of the velocities is unchanged,
and draw them in.

So really, a two dimensional collision is no more complicated to deal with than a one dimensional one; we
simply need to be able to recognize which direction that collision is happening along.

. 1 Suppose that I were to rearrange the example above so that the two objects collide along the
horizontal direction rather than the vertical. What will the final velocity vectors be now? Draw those
vectors on the sketch to the right.



. 2 These two objects collide in an elastic collision. Determine the final velocity vector of each.

. 3 Do the same for these.

. 4 Do the same for these.


