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How do we determine what makes a rolling ball stop?
[bookmark: _gjdgxs]All around us, every day, we see objects move and then eventually stop moving. A car moves, and then it puts on the brakes and stops. A ball rolls down a hill, but it eventually comes to a stop. Fidget spinners spin for a long time, but they eventually stop spinning. How can we explain the motion of these objects coming to a stop? What is causing them to stop? [image: ]
1. In the two models below, draw a tennis ball to show how far the tennis ball travelled before it stopped moving. Also, label the following parts of the system in your model: ramp, floor, towel, ball.  
Ball rolling across a smooth tiled floor.
Ball rolling across a smooth tiled floor covered by a towel. 


a. In the above picture, how did the system change from the top model to the bottom model?   








b. Why do you think adding the towel might affect the motion of the ball? 
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2. In the model below, the ball is rolling across the tile floor. Label the parts of the system (word bank: ball, ramp, tile floor). Also, draw two arrows within the model to show the force of motion and the force of friction. The direction of the arrows should match the direction of the force.
 
*Bonus Challenge: Label the forces correctly by matching them to the arrow that shows the direction of the force (word bank: motion, friction).



3. Write a description of what is happening in the model above as if you are explaining this model to your friend on the playground. (Hint: Be sure to include arrows to show motion and friction when you explain why the ball is rolling and why it stops!) 










4. Let’s imagine that we take our model from Question 3 and put it on a huge sheet of very slick, slippery ice. What do you think will happen to the motion of the ball when it rolls down the ramp and rolls over the sheet of ice?

a. The ball will roll a shorter distance because ice has more friction than carpet.
b. The ball will roll a greater distance because ice has less friction than carpet.
c. The ball will roll the same distance because it doesn’t matter what type of surface it rolls on. 


What evidence caused you to select your answer to Question 4? 





5.   *Bonus Question: When a ball rolls down a ramp, is the ball moving because it is pushed by an invisible force from behind, or is it moving because it is being pulled by an invisible force from the ground? Explain any evidence from our demonstrations today that backs up your claim. 
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