


Kinetic Molecular Theory Investigation Series  #3 
Intentions:

A) To build the ideas that the movement of matter in solids, liquids, and gases that we 

     have seen caused by heat, is actually the movement of tiny particles in the matter.

B) To build the ideas that the way these tiny particles move in solids is different from 

     the way they move in liquid and in gases.

5a.  

How does heat travel down a wire?

Materials:  About 12 inches of fairly thick copper wire with supports to hold it at 


each end.



Colored Candle wax [or white]



Lighter



Sheet of white paper [or colored]to catch the melted wax 



Heat source

Procedure:



Drop three, small, same size blobs of melting, colored wax spaced out along the length of the wire, at say about 3”, 6” and 9”.  When the blobs are solid again, mount the wire several inches above the bench and over a piece of white paper, with one end ready to be heated.  



The students should predict what they think is going to happen either in their heads or on a quarter sheet of paper and told to a neighbor who will sign it at the end of the investigation.



Heat the wire at one end and watch the candle wax.

Results:



They should see that the wax melts in a series from nearest to and furthest from the heat source.

Conclusion:

Evidence to inference:  Since the wax melted in order, we know that the heat traveled along the wire.

Causality and conclusion:  It seems as if the metal is made of very small segments that got heat energy one at a time, and one after the other

5b  What model have scientists made to help explain this conclusion?

Materials:  A long, thin, shallow rectangular box – the one from the Ball and Ring 


apparatus is perfect.  Cut down the edges at one end so that that end can 


flop down and let the marbles roll out for the next investigation.  Tape 


those edges back up tight for this modelling



Several glass marbles

Procedure: 



Line up the marbles in the box at one end, one layer thick and two layers wide and about 2/3 the length of the box.   Have the students cram around to see and describe them.

Hit with a snap motion the end of the box with the marbles one end and the marbles will move toward the other end.  Describe the “hit” energy as being like the heat energy in the wire.

Return the marbles to the original place and ask students to choose one specific marble to focus on as you repeat the snap hit procedure.

Results:



Describe how the marbles move - exactly, in what order, in what direction and which ones move how much?

Argument:



If the marbles were extremely tiny bits of copper, and the hit provides them with energy, then this model shows how the particles of a solid might be arranged and how they might move when heat is added.  It explains how heat energy can cause a copper wire to expand, but not melt.



