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 Lady Bug Revolution / Motion in 2D



Learning Goals: Students will determine

· The factors which affect angular velocity.

· The factors which affect velocity when spinning.

· How linear velocity is related to angular velocity.

· How to graph angular velocity, velocity and angle.
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Conclusion Questions:
1. Experiment with changing to location of the ladybug and beetle on the wheel. Watch the angular velocity. What do you think angular velocity is?

2.  How does position relative to the center of the wheel affect the angular velocity?

3. Experiment with changing to location of the ladybug and beetle on the wheel. How does position relative to the center of the wheel affect the velocity? 

4. What other factors affect the velocity of the bugs?

5. Using the relationship determined above, write a problem to determine velocity of a bug. Use the ruler feature and other information from the simulation to test and solve your problem. Show all steps.
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6. Set the ladybug to undergo angular acceleration. Describe the ladybugs motion. What does angular acceleration mean? Turn on the acceleration vectors. What direction is the angular acceleration? Explain why this direction makes sense.

7. Predict what the graphs of angle vs time, angular velocity vs time and angular acceleration vs time would look like for a ladybug undergoing angular acceleration. 

8. Describe how to achieve the greatest angular acceleration for the lady bug. 
Motion in 2D Simulation

Go to  http://phet.colorado.edu/simulations/sims.php?sim=Motion_in_2D and click on Run Now.
1) Once the simulation opens, click on ‘Show Both’ for Velocity and Acceleration at the top of the page.  Now click and drag the red ball around the screen.  Make 3 observations about the blue and green arrows (also called vectors) as you drag the ball around.

2) Which color vector (arrow) represents velocity and which one represents acceleration?  How can you tell?

3) Try dragging the ball around and around in a circular path.  What do you notice about the lengths and directions of the blue and green vectors?  

4) Now move the ball at a slow constant speed across the screen.  What do you notice now about the vectors?  

5) What happens to the vectors when you jerk the ball rapidly back and forth across the screen?  Explain why this happens.

[image: image3.png]Drag Mes




6) Now click on ‘Circular’ on the bottom.  Describe the motion of the ball and the behavior of the two vectors.  Is there a force on the ball?  How can you tell? 

