Heat and Thermodynamics 3d

3. Energy cannot be created or destroyed, although in many processes energy is transferred to the environment as heat. As a basis for understanding this concept,

d. Students know most processes tend to decrease the order of a system over time, and energy levels are eventually distributed uniformly.

Students are no doubt familiar that a deck of cards that has been completely organized into suits by number will begin to randomize in a single shuffle.  Repeated shuffling will only end in other random organizations. Students are easily convinced that no amount of further shuffling would end in have the cards reorganize into the original arrangement.  A related classroom demonstration is to take a large clear jar filled with marbles of equal size but of two different colors.  Black and white beans work well for this demonstration.
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Just as the beans tend to go from a highly organized state to a more mixed up state, a conductor which is hot on one end and cold on the other will, if left for some time, come to an equilibrium temperature.  The collisions of the rapid moving molecules on one end with the slower moving molecules on the other with cause the heat energy to transfer in such a way that most of the molecules will end up moving at median velocity.

Hint to help make it possible to repeat this demonstration in a later class:

How do you get the beans back to the original configuration for the next class?  You can turn this into good-natured fun if some student who needs a little extra “attention” is called upon to return the beans to the original configuration.  You can then discuss that although this act is returning the beans to their original configuration, it takes energy for the student to do it.  When viewed from a larger picture, the biological processes involved as the student sorts the beans causes the universe as a whole to become more disorganized.
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After carefully filling the jar half full with one color bean, fill the rest of the jar with the other color.  Show this to the class and ask what will happen if you shake the jar.  They will correctly assert that the beans will get mixed up.  You confirm their assertions by shaking the jar and mixing the beans.  Now ask, how long will I have to shake the jar to return the beans to their original configuration?  They probably will suggest that this can never happen.  The discussion that follows should help them to realize that the original arrangement is one of the possible configurations but that there are so many other possible configurations that lead to mixing that returning the beans to the original configuration is, although possible, highly improbable.








