Forms of Energy
1.  The skater has gravitational potential energy relative to the ground/bottom of the track.  He is not moving so does not have any kinetic energy.
2. After starting at the top and skating down, the skater is going his fastest at the bottom of the track.  He has all kinetic energy because his gravitational potential energy relative to the bottom of the track is zero since he is at the bottom of the track – not above it.

3. When the skater is moving and then gives himself some extra speed by pushing, he is adding more kinetic energy.  There is no gravitational potential added because he’s not higher from the push.  The extra kinetic energy came from his muscles which used chemical energy to  get the energy for his muscles to push.

As he moves back up the track, he’ll convert his kinetic energy back to potential.  He’s slowing down as he goes up hill which means less kinetic energy and he’s getting higher which means more gravitational potential energy.

4. Box A has more gravitational potential energy relative to the floor.  Box B is on the floor so has no gravitational potential energy relative to the floor.

5. Once box B is on the chair, it now has more gravitational potential energy.  It’s at rest on the chair so has no kinetic energy.

6. While moving Box B its got a velocity so it has kinetic energy.  That means I give it kinetic energy when I start moving it and then that kinetic energy converts to potential energy as I lift it higher.

7. At point a right after I let go it has its fastest speed.  It’s got all kinetic energy.

At point b it’s at its highest point and is actually stopped for an instant.  If it’s stopped there is no kinetic energy but there is gravitational potential energy relative to the floor. 

At point c it has gravitational potential energy relative to the floor.  But it’s less than at point B because it’s not as high now.  

You might wonder what happened to the extra energy that it had while it was flying through the air.  When it lands on the chair it makes a sound. The sound is a form of energy and it gives energy to the molecules of the chair in the form of heat.  Think about a hammer and a nail.  If you hit the nail enough times, it gets hot.
8. At points a1 and a2 the gravitational potential energy is equal – same height.  But the kinetic energy at point a2 must be more since the box goes higher before stopping and then falling.

At points b1 and b2 both Box Bs are at rest for the instant and have no kinetic energy.  Box b2 is higher so has more gravitational potential energy than point b1.

At points C1 and C2 there is no kinetic energy because the boxes are on the chair and they are both at the same height so have the same gravitational potential energy.

9 & 10.  In Lunar Lander as the lander slowly comes to the ground gravitational potential energy is being converted into kinetic energy.  Which means the lander is going faster as it falls.  So you thrust up a little to slow it down.  If you only slow it down, you’ve reduced its speed so you’ve reduced its kinetic energy. This is tricky since you added energy and kinetic reduced.  If you only slow it down, it doesn’t go higher so it doesn’t gain gravitational potential either.  Most of the energy from the thrusters goes into friction and heat.
