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Kinetic Energy
An object that is moving has kinetic energy. As one would expect, an object is
more dangerous if it is moving faster, and also more dangerous if it it more
massive. The equation to find kinetic energy from mass and velocity is shown to the right.

Now that we know how to find both potential and kinetic energy, we can determine how the velocity of an
object changes with height. Instead of worrying about forces or acceleration, or whatever else is going on
between the two points we are worried about, we can just calculate the kinetic and potential energy at the
start and end points, using, where neccesary, the rule that the total energy of an object will stay the same
unless something external like friction is slowing it down or speeding it up.

Example: A ball with a mass of 6 kg is kicked up a hill, with an initial velocity of 5 m/s. How high up the
hill will it go?

The ball starts out with KEi = .5(6)(5)² = 75 J, and PEi = 0 J. I want to know where it stops,
where it has KEf = 0 J. Since the total energy will remain constant, KEi + PEi = KEf + PEf; it
should have 75 J of potential energy when it stops. So, 75 = (6)(10)h, therefore h = 1.25 m.

You can solve all the problems on this homework using some combination of the KE and PE equations and
the Law of Consrevation of Energy, just as I did in the example.

. 1 Suppose that the ball in the example above had had a mass of 10 kg instead of 6 kg. How high would
it have rolled?

Challenge: Show, in terms of the two equations, why the mass does not matter.

. 2 I throw a ball upward with a velocity of 30 m/s. The ball has a mass of 4 kg.

a) How much kinetic energy does the ball have?

b) How high up will it go?

c) Suppose someone catches the ball at a height of 40 m. How much potential energy does it have
there?

d) How fast will it be going there?



d) How fast will it be going there?

. 3 a) If I drop a 8 kg brick from a height of 10 m, how much energy does it have?

b) How fast will it be going just before it hits the ground?

. 4 The track below comes from yesterday's homework. The grid squares are 1 m to a side. The ball has a
mass of 3 kg.

a) How much potential energy does the ball have when it is released at (2 m, 6 m)?

b) At 8 m, find the potential energy, and use that to find the kinetic energy and the velocity.

c) Do the same for 11 m.

d) Notice that when solving for velocity, you could have either a negative or a positive answer. Why?


