Thermodynamic Equilibrium
http://jersey.uoregon.edu/vlab/Thermodynamics/index.html
Exercises for the First Experiment: 

1) 
Write down the initial temperatures for each of the two chambers. 

Left Chamber: ____________  
Right Chamber: __________________
2)
Click once on the vertical red bar (and WAIT!); observe the mixing of the gases 

· What do you think the final equilibrium temperature will be? 
· Why are there more particles in the cold side than the warm side when you first start mixing the chambers? 
· How long does it take for the temperature to equilibrate? 
· After equilibrium is reached, close the chamber door and raise the temperature in the right chamber to 900 degrees. Reopen the chamber to determine the new equilibrium temperature. 

Exercises for the Second Experiment: 

1)
Write down the initial temperatures for each of the two chambers. 

Left Chamber: ____________  
Right Chamber: __________________
2)
Click once on the vertical red bar (and WAIT!); observe the mixing of the gases 

· What do you think the final equilibrium temperature will be? 
· Will this system take a longer or a shorter time to equilibrate than the previous one? 
Exercises for the Third Experiment: 

1)
Write down the initial temperatures for each of the two chambers. 

Left Chamber: ____________  
Right Chamber: __________________
2)
Click once on the vertical red bar (and WAIT!); observe the mixing of the gases 

· What do you think the final equilibrium temperature will be? 
· Will this system take a longer or a shorter time to equilibrate than experiment 2 which had the same temperature difference as this one? 
Exercises for the Fourth Experiment: 

1)
Write down the initial temperatures for each of the two chambers. 

Left Chamber: ____________  
Right Chamber: __________________
2)
Write down how many particles are in each gas initially.


 Left Chamber: ____________  
Right Chamber: __________________
3)
Click once on the vertical red bar (and WAIT!); observe the mixing of the gases 

· What do you think the final equilibrium temperature will be? 
· Will this system reach equilibrium faster or slower than it took in the First experiment with the same temperature difference? 
· Compare the rate of temperature change on the left and right sides? Why are they so different? 

· Time how long it takes for about 125 particles to exist in each chamber and note the temperature difference the first time this occurs. 

Exercises for the Fifth Experiment: 

1)
Write down the initial temperatures for each of the two chambers. 

Left Chamber: ____________  
Right Chamber: __________________
2)
Write down how many particles are in each gas initially.


Left Chamber: ____________  
Right Chamber: __________________
3)
Click once on the vertical red bar (and WAIT!); observe the mixing of the gases 

· What do you think the final equilibrium temperature will be? 
· This system is the reverse of what you did in the Fourth experiment. Again, note when there are about 125 particles in each chamber and what the temperature difference is at that time. 
· Why is this behavior different than you observed in the Fourth experiment? 

Exercises for the Sixth Experiment: 

1)
Write down the initial temperatures for each of the two chambers. 

Left Chamber: ____________  
Right Chamber: __________________
2)
Write down how many particles are in each chamber initially.


Left Chamber: ____________  
Right Chamber: __________________
3)
Click once on the vertical red bar (and WAIT!); observe the mixing of the gases 

· What do you think will happen to the temperature in the right chamber? 
· What do you think will happen to the two particles in the left chamber? 
· How long will it take the left chamber to have a temperature that is within 10 percent of the right chamber? 

Exercises for the Seventh Experiment: 

1)
You should restart Netscape/Internet Explorer for this.
2)
Simple - its a game [image: image1.png]


subvert the laws of physics - try to get all the particles on one side or the other and then close the chambers. Initially try to do this without adding energy to the system. If this fails, do the following: 

3)
You may adjust the temperatures of the chambers by grabbing the thermometer with the pointer and moving it. Can you figure out the scheme to get all the particles to one side?  It is possible ...

