Heat: Kinetic Molecular Theory
Learning Goals:  Students will be able to describe heat in terms of the motions of molecules and atoms. They will describe how the particle mass and temperature affects the model. They will compare the size and speed of gas particles to everyday objects, and identify the differences and similarities between solid, liquid, and gas particle motion.

Procedures:  Go to http://www.colorado.edu/physics/phet.

1. Under “Heat & Thermo,” open Gas Properties and then use the pump to put a little gas into the box. 

a.  What happens to the clump of particles in the box?

b.  Use the heat control box to increase the temperature in the box of gas.  What happens to the particles when you add heat?  When you remove it?  Try to make the particles stand still.  Why do you find it difficult?

c.  Reset the simulation.  Now pump in some blue (heavier) particles, and add some red (lighter) particles by clicking on the “light species” button.  Describe the similarities and differences that you see between heavy and light particles.

d. Write a description for your model of a heated gas based on your observations. Include diagrams to help with your description.  
2. How fast do you think the air particles in this room are moving compared to a car going 50 miles per hour?  Predict your answer before testing it with the simulation: “I think an air molecule travels ___ as fast as a car.”  To test your answer, adjust the molecules to a typical room temperature (293 K), click on the “species information” box, and assume the heavier species is the air molecule.  How close were you?  You will need to convert miles per hour to m/s (or vice versa):
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3.  Now open a new simulation, Microwaves, which is found under the “Light & Radiation” section.  You will study how a microwave heats your coffee.  Click on the “coffee” tab at the top of the screen: you are now studying a liquid.  Compare and contrast the behavior of the particles in the two simulations.  You should find a few differences.
4.  How do you think particles in a solid behave when heated?  Come up with a theory of particle motion within a heated solid.  Draw diagrams to help your explanation.
