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Conservation of Energy
Energy in physics is a measurement of how "dangerous" something is, how much it
is capable of doing. The two most common types of energy are gravitational
potential energy, the energy that an object has when it is lifted up about the ground, and kinetic energy,
the energy that a moving object has.

Any object that is moving has kinetic energy, and any object that has anywhere to fall to has potential
energy. But of course, some objects have more energy than others. A fast-moving train is very dangerous,
as is a boulder balanced at the top of a cliff. The energy that both of these "dangerous" objects have is the
same sort of thing, and can even be converted from one form to another.

If I throw a ball up in the air, it starts out moving, having kinetic energy. As it rises up, it is gaining
potential energy, but losing kinetic energy. The key idea that makes energy useful to us in physics is that if
I add up both types of energy at any time while the ball is moving, it will be equal to the same amount of
total energy that I originally gave the ball. We call this the Law of Conservation of Energy:

The total amount of energy in some situation will always stay the same. Energy can change form, or
be transferred from object to object, but it always has to come from somewhere else, and it will never
simply disappear.

Energy is measured in kg m²/s². These units can be abbreviated as "J" (Joules).
. 1 Two pool balls collide with each other. At first, one had a kinetic energy of 12 J and the other had

none - it wasn't moving. After the collision, the first ball had a kinetic energy of 7 J. How much
kinetic energy did the other ball have?

. 2 I throw a ball up into the air, giving it a kinetic energy of 50 J. It gets stuck up in a tree, where it has a
potential energy of 30 J. How much kinetic energy did it have when it first hit the tree?

. 3 A pendulum is swinging back and forth. On the picture to
the right, label...

a) Where the pendulum has the most potential energy

b) Where the pendulum has the most kinetic energy



. 4 A diver has 1000 J of potential energy when he
first leaps off the dving board, and no kinetic
energy. He gradually gains kinetic energy as he
falls. Fill in the kinetic energy at each height.

. 5 A ball rolls along a roller coaster track. The potential energy of the ball at various positions along the
track is shown.

a) Fill in, next to each position, how much kinetic energy the ball has at that position.

b) Draw in the ball at the furthest position to the right that it could possibly roll to.

c) Suppose that friction eventually stops the ball at the bottom of the right valley. How much energy
has been lost to friction?
(Of course, this energy isn't "lost", since no energy ever disappears. It has just changed into yet
another form: heat energy. When you rub your hands together to warm them up you are creating heat
energy through friction.)


