Energy Problem Solving Quiz Answer Key
Key Equations
[image: \sum E_{\text{initial}} = \sum E_\text{final} ]
[image: E = \frac{1}{2} \ mv^2]
[image: E_g = mgh]
[image: E_{sp} = \frac{1}{2} \ kx^2 ]
[image:  = F_{x} \Delta x = Fd \ \cos \theta]

1. Fill in the blanks:
Energy conservation means that energy is never created or ____destroyed___.  It is simply __transferred__ from one type of energy into ___another type of energy______.
2. Name an example of gravitational potential energy turning into work energy.
A heavy box falling from up high and pushing down on something
3. A spring with spring constant 400 N/m is compressed by 2 cm.  When it is released it pushes a 1-kg ball from level ground up a ramp with incline 30º.  How far up the ramp will it get? (Ignore friction.)
h = 0.8 meters


[image: ]
Figure 1 The path of a roller coaster.  Use this image to answer questions 4 and 5.

4. A roller coaster starts at the top of the hill and ends up at ground level after the first drop.  The potential energy at point B is 1,500,000 J.  At point D, the 800-kg coaster car is traveling at 45 m/s.  How much energy was lost to heat and friction?
690,000 Joules
5. Using figure 1 and the information in problem 4, if there were a spring (with constant 200,000 N/m) designed to stop the roller coaster at point D, how far would it be compressed by the coaster car?
X = 8.1 meters
6. Say a new roller coaster is being designed.  What must be the initial height of the roller coaster if the 1000-kg coaster car must make it through a 10-meter-radius loop?
Minimum velocity = 10 m/s
h = 25 meters
7. A pendulum is created by a 0.5-kg mass swinging at the end of a 1-meter string.  At its lowest point, it is moving at 5 m/s and it is 18 centimeters above the ground.  How high will the mass be at the highest point of the swing if the pendulum loses 3 J to air resistance and friction during it’s half swing?
18.65 cm
8. Eliza is at the top of a 50-meter high ski half-pipe that has a slope of 40º.  She has a mass of 100-kg.  If she lets herself slide from a stand-still down the side of the snowy ramp, how fast will she be going at the bottom?
v = 31.62 m/s
9. Say Eliza is in the same situation as in question 8.  This time, friction takes up 8,000 Joules of energy on her way down.  How high up the other side will she travel before stopping completely if 4,000 Joules of energy is lost to friction on the way up?
38 meters
10. Say a spring-loaded pinball machine sends the 0.25 kg pinball up a vertical circular loop.  The diameter of the ramp is 5 centimeters, and the spring constant is 6,250 N/m.  What minimum distance would you have to retract the spring to give the ball enough energy to get all the way around the loop?
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