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	CHAPTER 2

Developing Ideas

ACTIVITY 1 HW: Pushing a Skateboarder


Chapter 2

Activity 1 Homework


Name:________________________________   Date:_______________  Group: ______

Purpose 

In this homework activity you will practice using your developing ideas about how the motion of an object is related to the force acting on it. 

Initial Ideas

Imagine you see your friend coasting toward you on his skateboard. (How he started moving is not a concern here.)

· From the moment you first see him it takes 4 seconds for him to reach you.

· As he reaches you, you begin to push him in the same direction as his motion, with a constant strength push. You continue to push in this way, moving with him, for a further 4 seconds and then you stop pushing.

· Your friend continues to move, coasting in the same direction, for yet a further 4 seconds.
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What do you think the motion of your friend would be like (speeding up, slowing down, or constant speed) during each of the 4-second periods described above? Would they all be the same or would they be different? Explain your reasoning. (Note: Assume the skateboard is well lubricated, so that the effects of friction can be ignored.)
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Sketch what you think the speed-time and force-time graphs for your friend would look like for the whole 12-second period described above. (You do not need to worry about particular values for the speed and force. However, you do need to pay attention to the time axis so that any corresponding ‘events’ in the two graphs line up with each other.)
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Explain why you drew the graphs the way you did.
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Using the pictures of the skateboarder below, draw a separate force diagram for each indicated moment in time. (Use your predicted speed-time and force-time graphs above to guide you.) Be sure to include both speed arrows of appropriate lengths and any force arrows you think are appropriate.
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2 seconds
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6 seconds
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10 seconds
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Briefly explain your force diagrams and how the speed arrows and force arrows (if any) you drew on all three diagrams correspond to your predicted speed-time and force-time graphs.

Collecting and Interpreting Evidence

Simulator Exploration. Now open the I&M Simulator set-up file for this homework assignment in your web-browser. (See the earlier handout for details on how to do this.) This set-up is very similar to those you have already seen in class; you can apply a force to the ‘skateboarder’ by holding down the spacebar on the keyboard.
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Before running the simulator describe how you propose to use the spacebar to reproduce the pattern of forces you drew on your force-time graph.
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Now run the simulator and apply the ‘spacebar’ force as you described above. Sketch the speed-time and force-time graphs produced by the simulator model.
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Does the pattern of forces you applied in the simulator model produce a speed-time graph that agrees with your prediction? (Remember, only the shape of the graph is important.)
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If not, return to the simulator and experiment to try and understand why this is. Explain any new ideas you may have.
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Look back at the three force diagrams you drew for the skateboarder before using the simulator. Are the force arrows you drew consistent with the simulator model results? If not, describe how you would change the force arrows and why.
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Looking at the same three force diagrams, are the lengths of the speed arrows you drew consistent with the speeds shown by the simulator speed-time graph? If not, describe how you would change the speed arrows and why.

Summarizing Questions

Answer these questions as part of the homework assignment.  Be prepared to add any different ideas that may emerge during the whole class discussion.

S1:
During which period(s) of time was mechanical energy being transferred to the skateboarder? (Before he interacted with the person pushing him, during the interaction, after the interaction, more than one, or all of these.) How do you know?

S2:
During which period(s) of time was a force acting on the skateboarder in the same direction as his motion? (Before he interacted with the person pushing him, during the interaction, after the interaction, more than one, or all of these.) How do you know?

S3:
Suppose you are watching an ice-hockey game. As the puck is sliding across the ice at a relatively constant speed, it passes close to a player, who hits it (with his stick) in the same direction as it is already moving. After the hit, you notice that the puck is moving much faster than it was before the hit. Use your ideas about forces to write a scientific explanation for why the puck’s speed is greater after the hit than it was before.

Explanation: 
Why was the puck moving faster after being hit?

Describe the Situation using a diagram:  (Draw a force diagram for the puck during the interaction that made the speed change. Remember to include speed and force arrows and label them as you think appropriate.)


Write the narrative: (Use ideas about forces to connect the increase in speed to the force acting on the puck during the hit.)







© 2007 PSET
2-19
2-20
2-21

