Gay-Lussac’s Law – Egg in a Bottle
Name: ______________________

Living by Chemistry Investigation III – Lesson 4
Part I: Gas in a container with a volume that cannot change

The air inside a 240 mL glass bottle is at 1.0 atm and 25.0oC when you close it. You carry the glass bottle with you up a mountain where the air pressure is 0.75 atm and the temperature is 5.0oC.

Part I Analysis Questions:

1. The air pressure on the outside of the glass bottle has decreased. Can the volume change so that the air pressure on the inside can decrease? Why or why not?

2. Do you expect the temperature of the air on the inside of the bottle at the top of the mountain to cool to 5oC? Explain your thinking.

3. What happens to the pressure inside the glass bottle? Explain your thinking.

4. Solve for the new pressure of the gas inside the glass bottle using Gay Lussac’s Law.

5. Use Gay-Lussac’s Law and the information given above to complete the following data table:

	Temp

(K)
	Pressure 

(atm)

	0
	

	50
	

	100
	

	150
	

	200
	

	250
	

	300
	


6. P vs. T is a straight line that passes through the origin (0, 0). Make a full-page graph of the data above with pressure on the y-axis and temperature on the x-axis. 
7. Determine the new pressure inside the glass bottle at 5.0oC from the graph. How does the pressure compare with your calculation in part 4? Remember to convert to Kelvin.
Part II:
Complete the table below. The first line of the table gives volume, pressure, and temperature for a container of gas. The gas starts in a container with a volume of 22.4 L. The pressure is 1.0 atm and the temperature is 300 K. Each subsequent row represents a new set of conditions for this gas.
	Volume 
(L)
	Pressure 

(atm)
	Temperature 

(K)
	Gas Law

	V1 = 22.4
	P1 = 1.0
	T1 = 300
	Initial conditions

	11.2
	1.0
	150
	Charles’ Law

	44.8
	1.0
	
	Charles’ Law

	
	1.0
	1200
	

	
	2.0
	300
	

	
	0.5
	300
	

	89.6
	
	300
	

	22.4
	
	150
	

	22.4
	
	600
	

	
	4.0
	1200
	


Part II Analysis Questions:
1. When the temperature is constant and the volume increases, what happens to the pressure? Provide an example of when this might occur.

2. When the pressure is constant and the temperature decreases, what happens to the volume? Provide an example of when this might occur.

3. When the volume is constant and the pressure increases, what happens to the temperature? Provide an example of when this might occur.









