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	CHAPTER 1

Developing Ideas

ACTIVITY 6 HW: Energy Conservation and Friction


Chapter 1

Activity 6 Homework


Purpose

While developing your ideas about energy conservation in the previous activity, you considered interactions in which there was a single type of energy input and output and only one type of energy change in the object you were considering. However, you also saw earlier that when a friction-type contact interaction is involved, there is more than one type of energy change and there is also more than one type of energy output. Do you think energy is still conserved in such cases?
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	Is energy still conserved during a friction-type contact interaction?


Initial Ideas
	In a summarizing question in the Activity 5 Homework activity you completed a S/R energy diagram for a friction-cart, slowing down as it moved along the track, after being given an initial push. 
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While there was no energy input in this case (because the initial push had ended), there were two energy outputs from the cart, and two types of energy change for the cart itself.
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What two types of energy were output from the cart as it moved along the track? What interactions were responsible for these outputs?
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What two types of energy changed in the cart itself? What effect did each of these energy changes have on the cart?

[image: image5.jpg]?f

@




Which of the interactions the cart was involved in (and associated energy output) was the cause of the energy changes in the cart and the other energy output? (In other words, without which interaction would none of the energy outputs and changes have happened?)
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Draw an I/O energy diagram for the cart as it slowed down while moving along the track (after the initial push). Remember to draw your diagram so that it can be ‘read’ as a cause and effect ‘story’ from left to right.
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In this situation, with friction acting to slow the cart down, do you think energy will still be conserved, or not? Explain your reasoning.

Collecting and Interpreting Evidence
STEP 1: A group of students in a previous class used the energy bar tool in the I&M Simulator to measure the energy changes and outputs for a friction cart as it moved along the track.

[image: image8.wmf]
Their results are shown in the table below, in units of kJ.

	Friction Cart

	ENERGY INPUT

	Type of Energy = NONE
	Amount = 0.00

	ENERGY OUTPUT

	Type of Energy = MECHANICAL
	Amount = 0.84

	Type of Energy = HEAT
	Amount = 0.39

	ENERGY CHANGES IN SYSTEM

	Type of Energy = KINETIC
	Amount = —4.99

	Type of Energy = THERMAL
	Amount = 3.76
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 Do the various types of energies shown in the table for the friction cart match those you represented in your I/O energy diagram?  If not, modify your diagram accordingly.

STEP 2: Now consider the following questions about the values recorded by the students in the table.
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In the table, the change in kinetic energy is shown as a negative number, whereas the change in thermal energy is a positive number. What information do you think these signs represent?
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In the case of the friction cart slowing down as it moves along the track, does the mathematical equation you developed in Activity 6 accurately connect the amounts of energy input, energy output and energy changes in the cart? Use the numerical values from the table to check if that equation still works in this case. Show your working below.

Summarizing Questions

Be prepared to share your responses to the following questions during the next class period.

S1:
Is energy conserved during a friction-type contact interaction? What evidence supports your answer?

S2:
How is it possible for an object (like the friction cart in this activity) to have no energy input during an interaction, yet still have an energy output? Use your ideas about conservation of energy to explain your thinking.
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