Physics Web Search: Kinematics & Vectors
Name_________________________

Period ________________________

Go to:
http://phet.colorado.edu/get_phet/simlauncher.php
Part 1:  Lady Bug Motion 2D
1. Click: Lady Bug Motion 2D
2. Check the following:  
Vectors “Show Both”

Choose Motion: “Linear”

Trace “Line”


Remote Control: “Position”

3. Start the Lady Bug moving in a random direction, but make sure “Linear” remains checked

4. What does the blue arrow in the Remote Control box represent? ____________________

5. Describe the velocity vector.  Does it ever change?  If so why?  ____________________ ________________________________________________________________________

6. When does the acceleration vector appear? Describe the direction it always points.  _____ ________________________________________________________________________

7. Change the Remote Control to “Velocity” and then “Acceleration”  How are these images different from the “Position” image, and why do they look the way they do.  ____ ________________________________________________________________________ ________________________________________________________________________

8. Change the Choose Motion to “Circular”

9. Describe the velocity vector and how it changes: ________________________________ ________________________________________________________________________

10. Describe the acceleration vector and how it changes: _____________________________ ________________________________________________________________________

11. Change the Choose Motion to “Ellipse”

12. Where is the acceleration the greatest? ________________________________________

13. Think of an example of something that has an elliptical path _______________________

Part 2:  Maze Game

1. Click: Maze Game

2. The goal of this game is to have the red ball hit the blue finish circle.  Observe the position, velocity, and acceleration vectors as you play this game.  You can control the movement of the ball by changing the magnitude and direction of either the position, velocity, or acceleration vectors at the bottom right.  Try a few practice movements.

3. Click Level One, Reset the Clock, click the Position Vector, and click Start Game.  Play a couple times and record your best times for each level by controlling each vector.

a. Level One Position Time: 

___________

b. Level One Velocity Time: 

___________

c. Level One Acceleration Time:
___________

4. Click Level Two

a. Level Two Position Time: 

___________

b. Level Two Velocity Time: 

___________

c. Level Two Acceleration Time:
___________

5. If you have time at the end of the period try playing “Certain Death”
6. Why is it so much more difficult to control the ball when you are only controlling acceleration? ____________________________________________________________ ________________________________________________________________________ 

Part 3:  Motion in 2D

1. Click: Motion in 2D

2. Typically we deal with constant acceleration, but you can still answer the following question.  
3. Click “Show Both” at the top.

4. Drag the ball around the screen and select all the different controls at the bottom. 

5. Which vector must represent velocity (blue/green)? ___________________

a. How do you know? _________________________________________________

6. Which vector must represent acceleration (blue/green)?  ___________________

a. How do you know? _________________________________________________

Part 4: The  Moving Man

1. Click: The  Moving Man

2. When one of the graphs is about to go outside the given scale, the graphs reset, so don’t draw this part.

3. Give position, velocity, and acceleration all a positive value.  (You can either type a value, or move the bar on the left hand side)

4. Sketch the three graphs:

5. Click Clear at the bottom, then yes.

6. Give position and velocity a negative value, but acceleration a positive value.

7. Sketch the three graphs:

8. Click Clear at the bottom, then yes.

9. Give position a negative value, velocity a positive value, and acceleration a negative value. 

10. Sketch the three graphs:

11. See if you can make all the graphs last the full 20 seconds without going off the screen and resetting.  You may not set anything to zero.  Sketch the three graphs, and record the starting position, velocity, and acceleration.

a. Position = _____
b.  Velocity = _____
c.  Acceleration = _____

Part 5:  Vector Addition
1. Click: Vector Addition
2. Click Components Style 2

3. Grab a Vector from the barrel and start it at the origin

4. Place the arrow head on the y axis at any length.  Record the following:

|R| = __________
θ = __________
Rx = __________
Ry = __________

5. Place the arrow head on the x axis at any length.  Record the following:

|R| = __________
θ = __________
Rx = __________
Ry = __________

6. Place the vector head in the third quadrant (still starting at the origin).  What happens to Rx and Ry?_______________________________________________________________
7. Move your vector back to the first quadrant.  Make sure it still starts at the origin.
8. Record  Rx = __________
Ry = __________

9. From the arrow head of this vector draw another vector in any direction you want.

10. Record Rx = __________
Ry = __________ for this new vector

11. Click “Show Sum”

12. Drag the Sum so that it starts at the origin.
13. Record Rx = __________
Ry = __________ for the sum.

14. What relationship can you come up with that pertains to all of the Rx and Ry values?

