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Momentum and Energy
In this momentum unit, we can solve all the problems that we will run into just by
using the conservation laws of physics. So, for, we have used the conservation of
mass and momentum to solve collisions and explosions: if two people collide, then they each bring in some
mass and some momentum, and because both of these are conserved, we can find their velocity after the
collision by dividing the total momentum by the total mass. Now we will see what happens if we also take
into account what energy is doing during the collision.

Introducing the idea of conservation of energy into our study of collisions will allow us to study another sort
of collision: one where the two objects bounce off each other instead of sticking together. This is called an
elastic collision. In a perfect elastic collision, not only is momentum conserved, but also the total amount of 
kinetic energy present does not change either.

So, for example, in the collision shown to the right, I can find
the kinetic energy of each object using KE = ½mv². Squaring a
vector just means squaring each component and adding them
together; in other words, we use the pythagorean theorem.

Before:
.5(2)(2  - 5 )² = .5(2)(4 + 25) = 29 J
.5(4)(-4  - 2 )² = .5(4)(4 + 16) = 40 J

After:
.5(2)(-6  - 5 )² = .5(2)(36 + 25) = 61 J
.5(4)(0  - 2 )² = .5(4)(0 + 4) = 8 J

I find that the total kinetic energy is the same, 69 J, before and after the collision. This is an elastic
collision. If there had been less kinetic energy after the collision, it would mean that some of it had become
heat.

. 1 a) In the example above, find the momentum of each object before and after the collision.

b) Was momentum conserved?

c) If the two objects above had stuck together, what would their velocity have been after the
collision?

d) How much heat would have been produced in that case?



. 2 Two cars collide in a head-on collision, and stick together.

a) Determine the velocity of the cars after the collision.

b) Find the kinetic energy of each before the collision, and of both together after the collision.

c) How much heat was produced?

. 3 In the collision below, determine how much energy was lost as heat during the collision. Was it an
elastic collision?


