Kinetic Molecular Theory Investigation Series #4 a,b,c 

Using the model to investigating solids as they change into liquids,


4a.  Investigating WAX


[be sure to set an ice cube or two on the table top but away from the heat at the 
same time as you show the wax candle, so the ice will have a chance to melt at 
room temperature]


Materials: A tall wax candle 



       Lighter



       The marbles in the box model

      Procedure:



Look at a tall wax candle, ask about, or propose, the idea that it too might 
be made of minute bits of wax, just like the copper. 


Heat the candle wax at the bottom – [be careful NOT to use the wick because it 
will be a distractor] -  and notice what the wax does.  


Results:



Try to get descriptions that the wax moves, and how it moves, in what direction, how fast … etc.  If they use the word “melt” push them to those more detailed descriptions, and try to establish the language that the ‘solid wax’ has turned into ‘liquid wax’.


Have them notice that the melt stays in a coherent tiny lake.


[I call this kind of process “Making the familiar unfamiliar”]


Argument:



Ask:  If the wax is made of tiny little pieces like the copper, what just 

happened to them as I heated the wax … i.e. what did the marbles do?


Model it, pull down the flap at the end snap hit so that some escape the box!   


But the model falls apart since the marbles run every which way they do not stay 
connected whereas the wax still liked to hang together in the liquid form.


4b. ICE


Materials: Melting Ice cubes


Procedure:



Look now at the ice: note it is melting.


Argument:  Using the same pattern as the wax: it is solid water, made of minute 
particles of water like the copper and the wax, like the marbles model [I know this 
is not accurate but it is worth hanging in with the explanatory model here for 
K.M.Theory consistency.  Using the idea of the model, ask: what are the water 
“marbles” doing on the table top?


The ‘marbles’ = water particles are moving so fast and so far that they are 


escaping from 
the solid water … but again, as a liquid and like the wax they still 

      like to hang together.


Ask:  
Now how could the particles escape from the solid format since we 

 

didn’t heat up the solid water = the ice cubes?


4c.The marbles model seems to work well as a model of particles in solids, 
and to model well solids turning into liquids.

      How does the marbles model help us understand liquid water as a bunch of 


particles that take up more room as they are heated?


In table groups: 


a. get one beaker and put in about 100mls of ice cold water, let it sit to stop 


swirling around.  


b. get another beaker and put in about 100mls of hot “coffee maker’ water, let it 
sit to stop swirling around.  


c. drop one drop of food coloring into the center of the surface of the cold water;  
do not stir or swirl; notice how the food coloring moves.  [Don’t let this take too 
long because we don’t want the hot water to cool down too much!]

d. predict what you will see when you drop one drop of food coloring into the hot 


water; and then do that.  


e. write what you noticed and how the idea that water has tiny little separate
particles can help explain the food coloring movements.

Extensions:  Re. how does science explain how the particles of solids are organized and how they behave, and how the particles of a liquid are organized and how they behave .



    Ask: Is it possible to get liquid copper, or liquid iron?  How?




 Is it possible to get liquid wood, liquid plastic, liquid glass – it is !




 Is it possible to get solid alcohol, solid gasoline?  How?

