Course:
AP Physics B / Algebra-Trig Based Intro College Course

Learning Goals:    

· Investigating relationship between 3 gas law variables (pressure, temperature, volume, and number of moles) by keeping the fourth variable fixed

· Graphical Interpretation of data (students collect data for pairs of gas law variables and graph their data)

      Simulation Used:

· Gas Properties

      Type of activity:

· Lab / modeling

      Set-up:  

· In class group activity

It is important that the air in your tires be kept at a proper pressure.  The volume of your tires, amount of air molecules pumped into your tires, and the temperature will all affect the air pressure.  In this activity, you will investigate how all of these variables are related.
1. Investigate how pressure varies with temperature as volume and number of moles are held constant.  Explain qualitatively (by watching the molecules in the simulation) how changing the temperature affects the pressure.  Predict the mathematical relationship between pressure and temperature.

2. Generate and collect data of pressure and temperature (with volume and number of moles held constant).  Be sure to collect enough data points over a fairly wide range. Make a table and a graph of your data.  Determine the mathematical relationship between pressure and temperature that best fits your data.  Confirm your conclusion by choosing appropriate powers of pressure and temperature for the x and y axes so that your function models the data as close as possible.  Verify or reject your prediction in step 1.
3. Repeat steps 1 and 2, except vary volume while keeping temperature and number of moles constant.   You can’t directly measure volume in this simulation.  Think about a quantity that you can measure that is related to volume.
4. From your investigations in steps 1 through 3, construct the relationship between pressure and volume and temperature (with the number of moles held constant).   Confirm your relationship by collecting data and then graphing pressure on the y-axis and an appropriate function of volume and temperature on the x-axis.

5. Predict the relationship between number of moles and temperature with pressure and volume held constant.   Explain conceptually in terms of what is happening on the molecular level why this relationship makes sense.  Collect data to confirm or reject your proposed relationship.

