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	CHAPTER 3

Developing Ideas

ACTIVITY 4 HW: Using Energy and Force Ideas


Chapter 3

Activity 4 Homework

Name:________________________________   Date:_______________  Group: ______

In Chapter 1 you developed a set of ideas about interactions and energy that could be used to explain phenomena involving different types of interactions. In Chapter 2 you examined many situations involving mechanical interactions and developed a set of ideas about forces that can be used to explain these phenomena. In Activity 3 of Chapter 3 you examined the gravitational interaction between the Earth and other objects in terms of both energy and force ideas. 

As in Activity 6 of Chapter 2, it should be stressed that these are alternative sets of ideas that can both be used to explain the same situation. Providing the ideas are used correctly, a good explanation could be constructed using either set of ideas. In this homework assignment your task will be to use both sets of ideas to explain the same phenomenon.

Explaining the motion of a package tossed up to a friend

In most of Activity 3 of Chapter 3 you considered objects that are falling toward the Earth. However, objects don’t always fall! Suppose you are taking a package to a friend’s house and, as you stand at the front door, your friend looks out of a window on the second floor and asks you to toss the package up to her. You toss the package up to her and she catches it.
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Describe what you think the motion of the package is like on the way up to your friend, after your hand has lost contact with it, but before she catches it. Do you think it is speeding up, slowing down, or moving at a constant speed? Explain your reasoning.

You can check your idea using the I&M simulator. The simulator set-up for this assignment shows a package, that will be given a quick push upward (to represent your toss) and then continue rising. The simulation will stop as the package is caught.

	Run the simulation and sketch the speed-time graph for the package.
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Describe the motion of the package, both during and after the toss.
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Which part of the graph represents the period when your hand is still in contact with the package, during the initial toss? How do you know?
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Is the package involved in an interaction after the toss, but while it is still rising? How do you know? If so, what kind of interaction do you think it is?
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Consider a system consisting of the Earth + package. What is happening to the kinetic energy in this system as the package rises (after the toss). How do you know?
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What is happening to the gravitational potential energy in this system as the package rises. Again, how do you know?

Return to the simulator.  Click on the blue package to select it, and then place an Energy Bar graph in the setup window. 
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Run the simulation and observe what happens with the energy bar graph.  
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 Why is there a mechanical energy input to the system?  What does it correspond to?
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 Do the changes in kinetic and potential energy (after the toss) shown in the energy bar graph match what you described in answering the previous questions?
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Does a force act on the package while it is rising after the toss? If so, what force do you think this is, and is it in the same direction as the motion of the package, or in the opposite direction? How can you tell?

Now use both energy and force ideas to write two separate explanations for why the package slows down as it rises up toward your friend.

· In your energy-based explanation, treat the Earth and the package (after the initial toss) as a single system for which there is no energy input or output. Consider what happens to the gravitational potential energy of this system as the package rises and use your ideas about conservation of energy to justify what happens to the kinetic energy, and hence to the speed of the package.

· In your force-based explanation consider the direction of the gravitational force of the Earth acting on the package with respect to the direction of its motion and use this to infer why the package slows down.

Explanation: Why does the package slow down as it rises?

Describe the interaction using a diagram:

	Complete the Energy diagram
	Complete the force diagram
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Write the narrative:

	Using energy ideas:


	Using force ideas:




(
Participate in a class discussion about these explanations and make a note of any different ideas that may emerge.
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