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Collision Rules
In real life, often the
general rules we have for
predicting the result of a collision are all we need.
Rarely will you see a professional pool player pull
out a sheet of paper and a calculator to solve the
collision with vectors. If you keep in mind how the
masses of two objects affect the outcome of a
collision, you will have a good idea what to expect
without having to do any calculation.

Any series of collisions can be treated as if only
one collision ever occurs at a time, with nothing
else interfering. In the example to the left, what at
first looks complicated really breaks down into
four collisions, each one of the three types that we
know. We are able to determine the somewhat
surprising result that the incoming ball actually
bounces the second ball back to follow after it, and
that the third ball ends up sitting still.

. 1 By treating the collision shown to the right as a series of
sequential collisions, determine the approximate final velocity
of each ball. Draw a sketch showing how the balls will move
after the collision. Your velocity vectors don't need to be
exact, just roughly the right size compared to each other.

. 2 This one is a bit more tricky. Remember that a collision
happens whenever a faster ball is behind a slower ball.



The rules for two dimensional collisions derive directly from the
one-dimensional collision rules, since the velocity of the two balls
along the direction of impact changes as in a 1D collision, and the
velocity along the perpendiculr direction is unchanged. This means
that the path of the incoming ball will be bent more or less based
on the relative mass of the target ball.

In the two examples
to the left, I have
again used the
technique of
resolving one
collision at a time. It
is helpful to sketch
the position where
one ball will be when
it first contacts
another. Please note
that in order for one
ball to stop in a 2D

collision, as in the first example, it must hit the target ball dead
center, and it must be the same mass.

. 3 In each of the collisions below, draw out the position of each ball whenever it collides, and the
approximate path that each ball will take. Your angles and velocities will of course just be a
reasonable guess. Don't worry about figuring out how to make them perfect, but do get the general
bounce direction right.


