Online Simulation: Changing Gas Variables
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Boyle’s Law
 Part 1: Online Simulation
1. Go to http://www.blackgold.ab.ca/ict/Division4/Science/Div.%204/Boyles%20Law/boyleslaw.htm (this link can also be accessed on the course website)

2. Drag the plunger to the 10mL mark and release the plunger.

3. Record the associating pressure in the data table provided.

4. Repeat steps 2 and 3 for the remaining volumes in the table.

5. Complete the graph and answer all the questions in Part 2.

	Volume
	Pressure

	10mL
	

	15mL
	

	20mL
	

	25mL
	

	30mL
	

	35mL
	


Part 2: Complete the table, and in the area provided, create a pressure vs. volume graph for the data. Then answer the questions that follow. On your graph be sure to:

· Put volume on the x-axis

· Put pressure on the y-axis

· Give your graph a title

· Label each axis with a title and units

· Connect the data points with a smooth line
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


1. As volume is increased, what happens to the pressure of the gas? 




















2. What kind of relationship (direct or inverse) is displayed on the graph? Support your response by defining the kind of relationship you have chosen. 























3. Predict what would happen to the pressure of the gas if the volume were decreased rather than increased? 





























4. Predict a mathematical formula to compare volume and pressure of a gas. 





Charles’s Law

	Temperature
	Volume

	100.15K
	

	150.15K
	

	200.15K
	

	250.15K
	

	300.15K
	

	350.15K
	


Part 1: Online Simulation

1. Go to http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/gaslaw/charles_law.html (this link can also be accessed through the course website)

2. Click the button that says “show data table”

3. Drag the slider at the bottom to 100.15K.

4. Record the associated pressure in the data table in Part 2.

5. Repeat steps 3 and 4 for the other temperatures.

Part2: Complete the table, and in the area provided, create a temperature vs. volume graph for the data. Then answer the questions that follow. On your graph be sure to:

· Put temperature on the x-axis

· Put volume on the y-axis

· Give your graph a title

· Label each axis with a title and units

· Connect the data points with a smooth line
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


1. As temperature is increased, what happens to the volume of the gas? 




















2. What kind of relationship (direct or inverse) is displayed on the graph? Support your response by defining the kind of relationship you have chosen.























3. Predict what would happen to the volume of the gas if the temperature were decreased rather than increased? 



























4. Predict a mathematical formula to compare temperature and volume of a gas. 




Gay-Lussac’s Law

Part 1: Online Simulation

1. Go to http://phet.colorado.edu/en/simulation/gas-properties ((this link can also be accessed on the course website)

2. Click on the button that says “run now”

3. Check the “volume” button under the section on the top right that says “constant parameter”

4. Pull and push the plunger on the right to add gas molecules to the container. 

5. Drag the heat control at the bottom until the temperature at the top reads 100K.

6. Record the associated pressure in the data table in Part 2.

7. Repeat steps 5 and 6 for the remaining temperatures.

	Temperature
	Pressure

	100K
	

	200K
	

	300K
	

	400K
	

	500K
	

	600K
	


Par2: Complete the table, and in the area provided, create a temperature vs. pressure graph for the data. Then answer the questions that follow. On your graph be sure to:

· Put temperature on the x-axis

· Put pressure on the y-axis

· Give your graph a title

· Label each axis with a title and units

· Connect the data points with a smooth line
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


1. As temperature is increased, what happens to the pressure of the gas? 



















2. What kind of relationship (direct or inverse) is displayed on the graph? Support your response by defining the kind of relationship you have chosen.























3. Predict what would happen to the pressure of the gas if the temperature were decreased rather than increased? 



























4. Predict a mathematical formula to compare temperature and pressure of a gas. 




Extension Questions
Describe what would happen to the arrangement and motion of gas particles if the following changes occur. Assume all other variables remain unchanged. Be sure to answer each question completely and speak to both the arrangement and motion of the gas particles.
1. The pressure of a gas is decreased.
2. The volume of a gas is increased.
3. The temperature of a gas is decreased.
4. The temperature of a gas is increased.
5. The volume of a gas is decreased.
