Ideal Gas Law Online Activity
Log on and go to the Phet website: phet.colorado.edu/simulations. Choose the “Heat and Thermo” choice and select the “Gas Properties” simulation, Click the Ideal Option.
Procedure:

1. Pump some gas molecules into the container. Play with the simulation first, adding heat or taking heat away, changing the volume by grabbing the left side, whatever you feel like.

2. When ready, hit reset and pump in some molecules (about 3 pumps or so). After this DO NOT CHANGE THE NUMBER OF MOLECULES. Some molecules might be lost from the container; you can control the number on the right. Record this number.

3. Select the width option.

4. Record the initial temperature, pressure and inner width of the container.

5. Now add or take away heat or change the width of the container. Record 9 more sets of temperature, pressure and width.

Data:
Number of blue particles: _______________

	Data Point
	Temperature (K)
	Pressure (kPa)
	Width (nm)
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Analysis:

Your goal to find Boltzman’s constant using the data found above and the Ideal gas law. You will need to know that the other 2 dimensions of the box, which are kept constant at 10 nm and the depth to be 3.5 nm.
 



Boltzman’s Constant for this simulation from data: ____________________
You can choose to do a formal lab report on this activity or the Ideal Gas Syringe Activity. The formal lab report is due Thursday Aug 26th.
Post Activity Questions:

1. A gas is confined in a tank at a pressure of 11.0 atm and a temperature of 25.0oC. If 2/3 of the gas is removed and the temperature is raised to 75oC, what is the new pressure of the gas remaining in the tank? (4.28 atm)

2. An air bubble has a volume of 1.5 cm3 when it is released by a submarine 100 m below the surface of a lake. What is the volume of the bubble when it reaches the surface? Assume the temperature and the number of air molecules in the bubble remain constant during the ascent. (16 cm3)

3. At what temperature would the average speed of helium atoms (m = 6.64E-27 kg) be equal to:
a. Escape velocity of the Earth, 25,000 mph (20,100 K)

b. Escape velocity of Mercury, 9,510 mph (2,900 K)

4. You release a helium filled balloon that rises into the atmosphere. As it rises, the temperature of the helium inside decreases from 20oC to 10oC. What happens to the average speed of the helium atoms in the balloon? What happens to the thermal energy?

5. Assume that the air in this room is an ideal gas, and at this elevation, the atmospheric pressure is 82 kPa. This room is 12.3m x 9.8 m x 3.4 m. Calculate the Thermal Energy of all the air molecules in the room right now. (50.4 MJ)
