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	CHAPTER 1

Developing Ideas

ACTIVITY 5 HW: Interactions with the Surroundings


Chapter 1

Activity 5 Homework


Purpose

In Activity 4 you saw that when you rubbed your hands together the rubbed areas warmed up and increased in thermal energy. In Activity 5 you watched an infrared video of this process and then completed an S/R energy diagram for the infrared (IR) interaction between the warm parts of the hands and the infrared camera. During this interaction, heat energy was transferred from the warm parts of the hands to the camera, but do you think heat energy was only transferred to the camera, or were the warm parts of the hands interacting with other objects as well?
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	How do warm objects interact with their surroundings and why do they cool down?


What else do warm objects interact with?
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As a result of the transfer of heat energy to the infrared camera, what happened to the thermal energy and temperature of the warm parts of the hands?
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Do you think the infrared camera was the only object that the warm parts of the hands were transferring heat energy to? Explain your reasoning.
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What other objects do you think the warm parts of the hand were transferring heat energy to?  List as many as you can think of, both touching and not touching.

In answering the previous question you probably named several objects that the warm parts of your hands were interacting with, some that may have been touching them (such as other, cooler, parts of your hands, or even the air) and maybe some others that were not (such as the table, walls, people etc.). In such a case, rather than identifying all the possible other objects involved, we can group them together as the ‘surroundings’.  An energy diagram for all the interactions of a warm part of your hand that allows it cool down, after being rubbed, could then be drawn like this.
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Note that, since the energy source is the same for both interactions, and that both involve the transfer of heat energy to the surroundings, we could also draw the following energy diagram to represent the cooling of the warm part of the hand via its interactions with its surroundings.
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Consequences of friction

As you discussed at the end of Activity 4, it is almost impossible to eliminate the effects of friction on moving objects here on earth. In this section you will consider the consequences of having some amount of friction being present
.
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As objects move, parts of them will rub on each other, or on the surface they are moving over. Because of the friction-type contact interaction between these rubbing parts, what will happen to the thermal energy of the moving object?
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As a result of this change in thermal energy, will the temperature of a moving object be higher than, the same as, or lower than its surroundings?
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Because of the difference in temperature (however slight) between a moving object and its surroundings what two types of interaction (in addition to any contact interactions) will the object always be involved in with those surroundings? 
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Because of the difference in temperature (however slight) between a moving object and its surroundings what type of energy will always be transferred from a moving object to its surroundings?

Friction in Explanations
One of the first decisions that must be made when constructing or evaluating a scientific explanation involving motion of an object is whether the effects of any friction-type contact interactions are minor enough to be ignored, or if they play a significant role. 

In general, if the explanation concerns an object moving on well lubricated wheels (or across a very smooth surface), with no parts or surfaces rubbing together, and for which other interactions are having a much more significant effect, then friction can usually be ignored. However, if there are surfaces rubbing together, or if there are no other interactions involved, then a friction-type contact interaction is probably itself playing a significant role in what is happening to the object.

	For example, consider the situation in which you gave a low-friction cart a quick shove with your hand to start it moving along the track. 

In explaining ‘Why does the cart start to move when given a quick shove by the hand?’ the effects of friction on the cart are totally overwhelmed by the effect of the shove, and so can be effectively ignored. However, a friction-type contact interaction would play a significant role in explaining ‘Why does the cart slow down gradually after the shove?’ since that is the cause of its decreasing speed.
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In any scientific explanation you construct from now on you should consider the issue of friction and, if you consider its effects to be negligible, make sure you make a statement to this effect in your narrative. (If you are considering its effects to be significant you do not need to state this explicitly, as it should be evident in your narrative.)

Summarizing Questions

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

S1:
Whenever an object starts to move, assuming the effects of friction are not negligible, what will happen to its thermal energy? Why does this happen?

S2:
At the end of Activity 4 you completed a S/R energy diagram for the interaction in which a cart (with friction pad lowered and rubbing on the track) slowed down gradually as it moved along the track. However, at that point you had not investigated the other interactions that accompany the heating associated with the effects of friction. 

	Complete this S/R energy diagram so that it describes all the interactions that the cart is involved in as it moves along the track (after the initial push).
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S3:
Consider the following situations to be explained. For each one, state whether you would consider the effects of friction to be negligible and briefly justify your choice. (You do not need to construct the explanations themselves!)

Why does the low-friction cart slow down quickly when it runs into the rubber band?

Why does the wood block start to move while it is given a push across the tabletop?

Why does the wood block stop almost immediately after it is given a push across the tabletop?

Why does the hockey puck speed up while the player is hitting it with his stick?







� Sometimes the effects of friction are so small that we can neglect them, sometimes they are not.  This issue will be considered later in this activity.
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