SK8R SIM

Use Google to find the PheT Energy Skate Park simulation and click on “Run Now”.  When the simulation opens make the window full size.  Play with the sim for a few minutes: adding track, resetting the skater when he falls off the track, resetting the track, etc.  Be sure to try out all the settings and tools to get familiar with all the things that the simulation can do.  Then answer the questions below.

Questions:

1. First, reset the track to its original position by hitting the top “Reset” button.    

a) Does the skater reach the same height on the opposite sides of the track as he moves back and forth?  Why is this? (Use the “pause” button and the measuring tape to help you determine this!)

b) At the top of the track, what is the difference in the skater’s potential energy compared to the bottom of the track if his mass is 70 kg? Use PE = mgΔh SAW
c) What is the skater’s kinetic energy at the bottom of the track? Explain your answer.  Use it to calculate his velocity at the bottom.  (Hint: What happens to the PE he loses as he goes down the ramp.)
d) Figure out what level the sim has set the skater’s potential energy as zero.  Explain
2. Explain in a short paragraph how to design a track that is fun, challenging, and safe (where the skater stays on the track and can go back and forth from one end to the other). Describe how to design the starting point along with the hills, loops and bumps so the track will work well.  

3. Build a good track (one where the skater stays on the track at all times) and sketch it on separate paper (use a full size piece of scrap paper from the recycling bin).  Show your sketch to your teacher for approval before going on to the next question.
Now turn on the energy Bar Graph. (You may need to move things around a little to see everything.)  Keep your skater on Earth and friction set to ‘none’ for now.
4. What types of energy does each color represent on the bar graph?

5. Describe, in detail, how the bars on the graph change as the skater moves along your track (i.e. what happens when the skater is high on the track?  Low on the track?).  Describe the relationships you observe between the bars.
6. Sketch 3 different bar graphs on your drawing of the skater at 3 different places along your track.  Be sure to draw the bar graph next to the position of the skater on your drawing. (You should use the Pause button to do this)
7. Turn on the ‘Potential Energy Reference’ line.  Explain what happens to each of the bars when you move the line up? when you move the line down?  Be sure to also explain why these changes occur. (The skater has to be moving while you do this)
8. Find a specific location for both the Reference Line and the skater where all the bars become zero (or as small as you can get them).  Pause the skater exactly when this happens.  Draw the location of the line and the skater when this happens on your drawing and label it
9. Turn on a small amount of friction for your track and play the sim for a while.  Describe what happens to your skater and the bars on the graphs.
10. Pick a new location for your track.  Describe the effect of the new location on friction and the bars on the graph. (Be sure to identify the location you picked)

