Motion Student Activity Sheet
*NOTE: DO NOT WRITE ON THIS COLOR HANDOUT. Every time you see this symbol ( it’s a reminder to write on the other black/white handout.*

File menu > open project > motion.sltng

Activity 1: Puzzle Game

1. In the Runtime window, click on the setup (first time) block.
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2. Click on a “goal” agent (looks like a diamond) and type in guesses for the potential and movement energy. Repeat for all the goal agents.
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3. Click on “move the car” button to start the simulation. 
[image: image9.wmf][image: image3.png]Runtime [ Levels





4. If you want to change your guesses, click on the “try again” button and repeat step 2 to enter new guesses.
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CLUE #1: the same amount of potential energy is converted to movement energy, and vice versa
CLUE #2: potential is highest at the start (top of the hill) and lowest at the bottom of the hill.

5. What’s the solution to the puzzle? How do you get the correct numbers for the potential and movement energy without guessing? ( (write on the other sheet)
6. Challenge for early finishers: Can you figure out how the score is determined? Can you think of some strategies to get a better score? What’s the highest score that you can get?  There is a prize for the highest score!
Activity 2: Graphs

1. Double click on the Potential + Kinetic + Speed graph and change the time interval to 0.2. This makes the graph smoother.
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2. Double click on the Position and Speed vs Time graph to open it in a separate window.
3. Click on the “setup (first time)” or “try again” button and then the “move the car” button to get the car moving. Stop the simulation (by turning the “move the car” button off) when the car returns to the starting point. Your graph should look something like this:
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4. Describe the car's motion (where it is and how fast it's going) during each chunk of the graph above and how it relates to the shape of the line.  We’ve filled in part (a) for you as an example. (
	a. The line is flat at first because the car is sitting on the hill not moving much. It gradually moves faster as it goes down the hill, so the line gets steeper.

	b. ((write on the other sheet)

	c. ((write on the other sheet)

	d. ((write on the other sheet)

	e. ((write on the other sheet)


5. What is the average speed of the car from 0 to 20 seconds? (
(average speed = distance traveled ÷ time it took to travel that distance)
6. During which of the sections in the graph (a-e) is the car going the fastest? What is the car’s fastest speed? (
7. Where is the car at the top of the graph? Why does the line go back down? (
8. Why is the graph symmetrical? (
Activity 3: Redesigning Terrain

See tutorials on editing terrain and editing levels

1. Try adding more hills - how do you predict this will change the motion of the car? What will change? What will stay the same?
2. How can you manipulate the terrain to make the Potential + Kinetic + Speed graph to look like:
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a. How can you tell from the graph how many hills to create?
b. How can you use the graph to tell you how tall to make the hills?

4. Maximize your score.

a. Think about the timing of the color changes

b. Think about how you can control the speed of the car

