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Conservation Final Review
We've reviewed already the parts of physics that have to do how things change over time.
The other big idea in physics has to do with things that don't change. When we say in
physics that some quantity is conserved, we mean that the total amount of that thing will never change. The
three conserved quantities that we have mentioned so far in physics are mass, energy, and momentum.

Energy is the most complicated of these three things, because there are lots of different types of energy that
something can have. Something that is moving has kinetic energy, KE = ½mv². Two objects being pulled together
by gravity have gravitational potential energy: we use the equation PEg = mgh near the surface of Earth, or PEg

= -Gm1m2 / r for two objects in space, where g = 9.8 m/s² is the strength of gravity near Earth, G = 6.67×10-11 is
the "universal gravitation constant", h is the height above the ground, and r is the distance between the centers of
two objects. There are also some less common types of potential energy, like the elastic potential energy in a
stretched rubber band or spring. Finally, heat is also a sort of energy, since it is really just kinetic energy spread
out over all the molecules in an object.

. 1 I release a ball from the 1 m mark on the hill shown above. Mark points on the graph...
a) Where the ball will first stop.

b) Where the ball will be moving fastest.

c) Where the ball will have exactly 3 J of kinetic energy.

If the ball eventually comes to rest at 5 m, how much heat energy has it produced?

. 2 I kick a 3 kg ball up a hill. It rolls up to a height of 5 m.
a) How much potential energy does it have there?

b) What was its velocity at the bottom?
Hint: use conservation of energy to find the kinetic energy at the bottom, then use that to find velocity.



. 3 a) Two lumps of clay collide with each other as shown above. Find the total mass, momentum, and energy
before the collision.

b) After the collision, the clay has split up into three pieces. I've given you the mass and velocity of two of
the pieces; determine the mass and velocity of the third using conservation laws.

c) How much heat was produced in this collision?

. 4 A 10 kg meteor has 6000 J of kinetic energy when it is 1×109 m away from Earth.
a) Earth has a mass of 5.98×1024 kg. What is the potential energy of the meteorite?

b) What is its total energy?

c) What will its potential energy be when it reaches the surface, 6.378×106 m away from the center of the
Earth?

d) How much kinetic energy will it have when it hits the surface?


