More Work (and Energy)

1.  For the roller coaster pictured, find the speed of the cart at points A, B, C and D.  Let h = 50 m and assume the car starts at rest.

2.  A 0.5 kg ball is launched at a speed of 10 m/s.  Using only energy arguments (no motion equations) find the change in the potential energy from the bottom to the top of the path when the ball is launched:


a.  Directly up in the air.


b.  At an angle of 60( from the horizontal.


c.  At an angle of 30( from the horizontal.


d.  Directly horizontal.

3.  Andi (m = 60 kg) is going to bungee-jump from a bridge that is 50 meters above a river and she must choose her bungee-cord.  All of the cords have a relaxed-length of 18 meters.  What is the minimum spring constant needed to guarantee that she misses the water by 5 meters?

4.  At the end of the level section of the Top Thrill Dragster, the ride reaches a speed of approximately 120 miles per hour.  


a.  What is the maximum height the car could reach if the track went directly up?


b.  What is the speed of the car at the top, 420 feet above the bottom?

5.  A pole-vaulter “loads” the pole by running and planting it into the ground.  This causes the pole to bend, then uses that to propel him upwards. 

a.  How much energy must be stored in the pole to send a 75 kg vaulter to a height of 20 feet from an initial height of 3 feet?

b.  How fast was he traveling immediately before he planted the pole in the ground?

6.  A 2 kg shot is dropped from 1000 m reaches the ground at 90 m/s due to air resistance.  How much work does the air do on the shot-earth system?

7.  A father pulls his 35 kg daughter  20 meters through the snow on a sled.  They start at rest and are traveling 1.5 m/s at the end of the motion.  There is a force of friction between the ground and the sled of 80 N.  How much work does he do on the sled?

8.  Kelcy is running 300 meters through the airport to catch a plane while she is dragging a 3 kg bag on wheels behind her.  She is pulling the bag with a force of 30 N at an angle of 40( above the horizontal at a constant 5 m/s.  How much energy is dissipated by friction?
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