
Physics Virtual Lab – Thermodynamics  

Go to the following website and answer the following questions: 

http://jersey.uoregon.edu/vlab/  

Click on the Thermodynamics “bubble” and then click on the first applet…choose this 

applet. 

In this series of experiments, you will control the action of a piston in a pressure chamber 

which is filled with an ideal gas. The gas is defined by four states:  

 Temperature  

 Volume or density  

 Pressure  

 Molecular Weight  

There are 3 possible experiments to do. In the third experiment, labeled Ideal Gas Law, 

you can select from the Red, Blue or Yellow gas containers. Each gas in those containers 

has a different molecular weight and hence each will respond differently under changing 

pressure conditions.  

Be sure that the pressure in the chamber never exceeds 10 atmospheres !!!  

If the pressure exceeds this amount, the chamber will crack and the gas will leak out and 

your experiment will be over. Even though this is virtual gas, its effects could be 

unpredictable.  

This experiment is setup so that changes in the state of the gas, e.g. its Temperature, 

Volume and Pressure, are automatically recorded on the graphical tool. This should guide 

the experimenter into understanding the relationships of the Ideal Gas Law.  

First Experimental Procedure  

 Click on the button titled constant volume - you will see that the default variable to 

plot are now pressure vs temperature  

 Now, for obscure reasons, you must prime the plotting tool.  

o Grab the thermometer with your pointing device and raise the temperature 

to around 400 degrees and release the pointing device.  

o Now lower the temperature back to around 300 degrees  

o Now raise the temperature back to 400 degrees. You should now see a graph 

with one or possible 2 points plotted. From now on the graph will respond to 

each new temperature position.  

 Change the temperature by moving the thermometer up and down; each time you 

release the pointing device a new point should appear. Do this until about 10 data 

points are plotted.  

http://jersey.uoregon.edu/vlab/


o What is the relationship between pressure and temperature at constant 

volume? ______________________ 

o Using this data, predict at what temperature the pressure will exceed 10 

units. ________________________  

o You may test this prediction but be sure to reset the experiment after the 

chamber breaks. Was your prediction correct? ________ 

Second Experimental Procedure  

 Click on the button entitled constant temperature.  

 Now go to the control panel under the piston where there is a button with a single 

arrow on it. This is the rightmost of the two buttons.  

 Each click of that button will depress the piston into the cylinder. Notice the 

pressure and volume meters change. Each click will plot 4 data points on the graph  

 Being careful not to crack the cylinder with excess pressure, plot out the relation 

between pressure and volume as the temperature is held constant.  

 From the form of the plot, can you guess the relation between pressure and volume 

when the temperature is held constant. What is this relationship? 

__________________ 

Temperature, Pressure and Volume 

Go to the following website: http://zebu.uoregon.edu/2000/ph102/ex2.html  

Complete 1-6 and 1-12 using the simulation by copying and pasting your questions and 

answers on this page then  move on to the next activity.  

The Carnot Cycle 

Go to the following website: http://www.phy.ntnu.edu.tw/ntnujava/index.php?topic=23  

Describe the four steps of the Carnot cycle: 

1. ________________________________________________________ 

2. ________________________________________________________ 

3. ________________________________________________________ 

4. ________________________________________________________ 

Go to the following website: http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/carnot.html  

During which step of the Carnot cycle is heat added to the system? __________________ 

During which step of the Carnot cycle is head removed from the system? ______________ 

http://zebu.uoregon.edu/2000/ph102/ex2.html
http://www.phy.ntnu.edu.tw/ntnujava/index.php?topic=23
http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/carnot.html


Why is no heat exchanged during the adiabatic steps? ____________________________ 

What is the formula for the Carnot efficiency? ________________________ 

Go to the following website: http://www.shermanlab.com/xmwang/myGUI/CarnotG.html  

Click INIT to begin, then START to start the applet. Answer the following: 

For the first line drawn in the cycle:  

Is it an adiabat or an isotherm? 

What is the happening to the volume?  

Why is the first line blue? 

What is happening to the pressure?  

For the second line drawn in the cycle: 

Is it an adiabat or an isotherm?  

What is the happening to the volume?  

What is happening to the color of the line as it moves upward? Why? 

What is happening to the pressure?  

For the third line drawn in the cycle: 

Is it an adiabat or an isotherm?  

What is the happening to the volume?  

What color is the line and why?  

What is happening to the pressure?  

For the fourth line drawn in the cycle: 

Is it an adiabat or an isotherm?  

What is happening to the volume?  

What is happening to the color of the lines as it moves downward? Why? 

http://www.shermanlab.com/xmwang/myGUI/CarnotG.html


What is the happening to the pressure?  

 

The following website is another reference for the Carnot cycle. 

http://galileo.phys.virginia.edu/~mf1i/flashlets/carnot.htm  

 

http://galileo.phys.virginia.edu/~mf1i/flashlets/carnot.htm

