Very Pleasant Conservation of Energy Problems

1). What is the change in gravitational potential energy in calories of a 165 lb hiker and their 92 lb pack if they gain an elevation of 5200 feet?  (1 m = 3.28 f,1 Kg = 2.2 lbs, 1 calorie = 4.19 J)

2).   The engines on a 45 Kg rocket fired vertically burn for a distance of 25 m generating a force of 620 N.  (Assume for this problem that the rocket's mass remains constant)

A) What is the acceleration of the rocket?

B) What is the rocket's speed just after the engines quit burning?

C) To what height does the rocket rise in the air before falling back to earth?

3) Bob throws a rock downward from a cliff at 3.2 m/s.  With what speed does the rock hit the ground if the cliff is 27 m tall?

4) A 30. g bullet initially travelling at 500. m/s penetrates 12 cm into a block of wood.  What average force does it exert on the block?   (3.1 x 104 N)

5) Show from considerations of work and and kinetic energy that, assuming the driver jams on the brakes, the stopping distance for a car of mass m moving with speed v  along a level road is v2/2kg , where k  is the coefficient of kinetic friction between tires and road.?

6. (Extra credit) A running man has half the kinetic energy of a boy half his mass. The man speeds up by 1.0 m/s and then has the same kinetic energy as the boy.  What were the original speeds of the man and the boy?

