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Introduction: You will be observing at the particle level the behavior of gas particles as they respond to varying environmental conditions using a simulation. Take note of how the particles respond to the changing conditions. As well, note how the changed behavior of the particles because of the environmental condition is observed macroscopically. Finally, note that the relationships between the environmental stress and observed result can be described as a relationship law which can, in turn, be expressed symbolically. At the end of this simulation you should understand how different environmental conditions influence particle motion and, consequently the temperature, volume and pressure of the gas.
Four scenarios are presented on this Flash Player as illustrated below. Answer the following questions for each of the simulations.
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Simulation One: Increase Pressure at Constant Temperature

1. Prior to clicking on this icon:

a) Describe the nature of gas particles in a gas.

b) How will lowering the piston influence the behavior of these particles? What will happen to the amount of space they occupy and their behavior in terms of their contact with the walls of the container?
2. Now, click on the icon. As the mass is placed on the piston, the piston is forced down. What is happening to the volume the gas occupies? Why does this occur?
3. What is happening to the pressure exerted by the captured gas on the container wall? 

4.  Is this relationship a direct or indirect relationship? Explain why?
5. Is the speed (kinetic energy) of the particles changing significantly as the weights are applied? What does this suggest about the influence of pressure on a gas’s temperature?

6. Describe the behavior of the gas particles as the mass is removed. 
7. Again, express this influence on the gas volume and the pressure it exerts as a general statement.

8. Finally, express the relationship between the volume a gas occupies and the pressure it exerts symbolically.

Simulation Two: Increase Temperature at Constant Pressure

1. Prior to clicking on this icon:


a) Describe the meaning of ‘temperature’ at a particle level.


b) How will the addition of heat energy to a system influence the behavior of gas particles? Why will this occur?


c) What will be the consequence of this behavior change on the movable piston? Why will this occur?

2. Now, click on the icon. As heat energy is added to the system, what changes in gas particle behavior are noted?

3. What two evidences of this particle change are observed?

4. This simulation suggests that this system maintains constant pressure. Explain how the system maintains constant pressure.

5. Make a general statement of the relationship between increased temperature and volume. Is this relationship a direct or indirect relationship?

6. As heat energy is removed from the system what changes are noted? Explain at the particle level why these two changes occur?

7. Again, express this relationship as a general statement.

8. Finally, express the relationship between temperature and volume symbolically and graphically.

Simulation Three: Increase Temperature at Constant Volume

1.Prior to clicking on this icon:

a) Define pressure.

b) Describe the influence that increased temperature will have on gas particles in a chamber that has a fixed volume (no movable piston)?

c)  What influence will this behavior have on the walls of the chamber in which the gas is situated? 

2. Now, click on the icon. Observe the influence of the addition of heat energy to particle behavior. Describe this change in behavior.
3. Explain, at a particle level, why pressure increases as temperature increases.

4. If this chamber had a moveable piston explain at a particle level why the piston would move in response to the temperature increase?
5. Is the relationship observed between temperature and pressure a direct or indirect relationship? Why?
6. Finally, express the relationship between temperature and pressure symbolically and graphically?

Simulation Four: Increased Number of Gas Particles
1. Prior to clicking on this icon:

a) How will an increase in gas particles influence pressure within a chamber with a movable piston? Explain why?

b) How will an increase in gas particles influence pressure within a chamber with a non-movable piston? Explain why?

2. Now, click on the icon. As gas particles are added to the system, what changes in gas particle behavior are noted?

3. How does this change in behavior influence pressure in the system?

Summary:

With reference to the behavior of gas particles explain, in words, the relationships between temperature, pressure and volume. 
Finally, describe, symbolically, the relationships between temperature, pressure and volume. 
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