Boyle’s Law: Making Sense of Numbers, Graphs,
Constants and the Molecular Nature of Gases
Go to the website: http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/gaslaw/boyles_law_new.html
The following illustration should be visible.

Note that you can drag the plunger to apply force and decrease the volume of the enclosed gas. Note, as well, that the pressure gauge will record the pressure of the confined gas.
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Part A: Familiarizing Yourself with the Simulation
1. Begin by dragging the plunger to apply pressure to change the volume of the gas.

2. Try this a few times noting that the internal pressure and volume of the confined gas are both recorded in the graph.

3. With your partner take turns compressing the gas trying to compress the gas to a volume of 0 mL. 
4. Does it become more difficult to compress the gas as the volume deceases? 
5. Should it become more difficult in reality?    Why? 
6. You may accept this is as a limitation of the simulation. Remember a simulation simulates reality BUT IT IS NOT reality.

7. Explain, at the particle level, why a force applied externally results in both a decrease in volume of a confined gas and an increase in the pressure of the confined gas.

8. Also explain, at the particle level, why a significant increase in external pressure is required as the volume decreases.
9. Note that when the plunger is released, the volume of the gas returns to its original volume. Note what happens to the internal pressure as the plunger returns to its original volume. Explain, at the particle level, why the plunger returns to the original volume?

Part B: Collecting Data
1. Reset the graph so there are no values recorded.

	Volume (mL)
	Pressure (mm Hg)
	Volume x Pressure
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2. In the graph below record the starting volume and internal pressure of the enclosed gas. At this stage do not complete the third column of the chart
3. Decrease the volume of the syringe by 5 mL and note the observed pressure. Record both the volume and pressure.
4. Repeat this for 4 more sets of volumes and corresponding pressures. Try to identify any relationships that exist in the data. In particular, compare the pressure at 15 mL as compared to 30 mL.
5. Do you note any relationship?

6. Multiply the values of the pressure and volume for each ordered pair. Record this value in the third column of the chart.

7. What do you note about this value for all ordered pairs?

8. Often this Volume x Pressure relationship is expressed as PV=k. In relationship to your data collected, what is meant by this expression?
9. As well, the expression is written as P1V1=P2V2. Explain what this equation represents.

10.  Return the volume to 30mL. 

a. What is the internal pressure of this volume?          

b. You are now going to set the volume to 15 mL. Before you do so predict what the pressure will be. What do you predict the pressure to be? Use the formula to assist you if necessary.

11. Repeat this prediction for some other volumes. As an example try 20 and 10 mL.

12. If the gas in a syringe has a volume of 45 mL and a pressure of 14.7 psi, what pressure will the gas extert if the gases volume is decreased to 20 mL?

Part C: Plotting these pairs
1. In the space  below plot a graph with appropriate units and title for the data pairs from the previous page. Place Volume on the vertical axis and Pressure on the horizontal axis. Although the pressure measured is the Internal Pressure it could equally refer to the External Pressure.
2. The graph suggests that as the External Pressure is increased the Volume decreases. State in words the relationship between the Volume and Internal Pressure of the confined gas?

3. In both cases the relationship between the Pressure (whether Internal or External) and the confined gas volume is said to be indirect. As one increases, the other decreases. Note that the graph IS NOT a straight line with a constant slope. In words describe what the graph is saying about how:

A) Volume changes with an increase in External Pressure. Make sure you mention when the changes are greatest and the least.

B)  Internal Pressure changes with a decrease in Volume? Make sure you mention when the changes are greatest and the least.

4. EXPLAIN AT THE PARTICLE LEVEL why the increase in external pressure changes the volume initially quite significantly but as the pressure continues to increase, the changes in volume are less significant.
5. EXPLAIN AT THE PARTICLE LEVEL why the decrease in volume changes the Internal Pressure initially quite significantly but as the volume continues to change, the changes in Internal Pressure are less significant.
6. This simulation has focused on developing your understanding of Boyle’s Law. Express your understanding of this law:
a) In words.

b) Symbolically.

c) With reference to the molecular level.
PAGE  
1

