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CARPE DIEM  -  Section 5


LAB:  Charles’ Law Online

OBJECTIVES: 

· Students will collect and analyze data that shows the relationship between temperature and volume of a gas (Charles’ Law).

· Students will determine how scientists calculated absolute zero.

PRE-LAB: 

1) What does Charles’ Law state? _______________________________________________________

__________________________________________________________________________________

2) According to Charles’ Law, if temperature increases, what happens to volume? ________________

3) What two values are held constant in Charles’ Law? ______________________________________

4) The temperature is 298.15 K. What is this temperature in degrees Celsius? ____________________

Experimental Design

The temperature of a gas is systematically varied and the change in volume is measured. A relationship between temperature and volume is determined by analyzing the evidence. Temperature is the manipulated variable, the volume of gas is the responding variable, and the pressure and amount of gas are controlled variables.

Procedure

1. Please open up Safari (not Internet Explorer) and go to: http://www.blackgold.ab.ca/ict/Division4/Science/Div.%204/Charles'Law/charles.htm

2. The starting temperature is 298.15 K. Use the slide control to decrease the temperature of the gas by 20°K.

3. Allow the temperature to stabilize. The green light will stop blinking and the yellow light will appear. Close the graph window and click on the Show Data Table button. 

4. Continue to decrease the temperature in 20 K intervals allowing the temperature to stabilize each time until the temperature of the gas is about 78 K.

5. Each time the temperature is decreased the Data Table records the temperature and volume of the gas. When you have cooled your gas down to 78K, transfer all of your values for temperature and volume into your data table.

6. Create a graph entitled Volume vs. Temperature. (Hint this tells you what goes on each axis!)

7. Quit out of Safari.

	Gas Temp (K)

	Gas Volume (cc)


	298.15

	
	278.15
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Analysis

1. Is the graph linear? _______ Describe the relationship between the variables? _________________

2. What does this tell you about the relationship between volume and temperature for a gas?

__________________________________________________________________________________

3. State Charles' Law in words. ________________________________________________________

__________________________________________________________________________________

4. What is the slope of the best-fit line/curve? Please show the math.

5. Using your data and graph, write the math equation that represents Charles' Law.

6. If the best-fit line/curve were extrapolated, where would it intersect the x-axis? Show the math!

7. In chemistry, what do we call this point of intersection? __________________________________

8. What would be the volume of your gas sample at the temperature of the y-intercept? ___________

Bonus (+3): Recreate this graph using LoggerPro, display the linear analysis and print the graph.

