Unusually Easy Conservation of Energy Problems

1). A 2.0 g penny is pushed down on a vertical spring, compressing the spring by 1.0 cm.  The force constant of the spring is 40. N/m.  How far above this original position will the penny fly if it is released?

2).   A 2.0 Kg block is dropped from a height of 0.40 m onto a spring of force constant k = 1960 N/m.  Find the maximum distance the spring will be compressed.  (Neglect friction)?

3) A projectile of mass 9.4 Kg is fired straight up with an initial speed of 470 m/s.  How much higher would it have gone if the air resistance did not dissipate the energy of 6.8 x 105 J that it does??

4) A helicopter is used to lift a 710 N astronaut 15 m vertically from the ocean by means of a cable.  The acceleration of the astronaut is 1.2 m/s.

A) How much work is done by the helicopter on the astronaut?

B) How much work is done by the gravitational force on the astronaut?

C) With what speed does the astronaut reach the helicopter?  

5) A small block of mass m slides along the frictionless loop-the-loop track shown in this diagram.  At what height above the bottom of the loop should the block be released so that the force exerted on it by the track at the top of the loop is equal to its weight?

6. (Extra credit) Two children are playing a game in which they attempt to hit a small box on the floor using a spring loaded marble gun placed horizontally on a frictionless table.  The first child compressed the spring 1.0 cm and the marble falls 20. cm short of the target, which is 2.0 m horizontally from the edge of the table.  How far should the second child compress the spring so that the same marble falls into the box?

