Free expansion of a gas.  A gas in confined to the left half of a thermally-isolated container.  Suddenly, the partition breaks and the gas fills the whole container.
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The internal energy U of the gas

A) increase
B) decreases
C) remains constant
Answer: remains constant  U = Q + W = 0 + 0 = 0.
Quasi-static, isothermal expansion.  A gas is allowed to slowly expand at constant temperature.
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The internal energy U of the gas

A) increase
B) decreases
C) remains constant 
Answer: remains constant  For an ideal gas, U = (f/2)NkT, which remains constant if T = constant.  In this case W = -Q, so U = Q + W = 0
Quasi-static, adiabatic expansion.  A gas is allowed to slowly expand adiabatically.
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The internal energy U of the gas

A) increase
B) decreases
C) remains constant 
Answer: decreases   U = Q + W = 0 + W.  Here the work done on the system is negative (the system does positive work on its environment)

2.17 Two different gases (A and B), initially in separate containers, but at the same temperature and pressure, are allowed to mix.  When the valve between the original containers is opened, each gas undergoes…
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A) free expansion
B) quasistatic, adiabatic expansion


C) quasi-static, isothermal expansion
Answer: free expansion. These are ideal gases, meaning the interactions between particles are negligible.  Each gas freely expands into the other volume when the valve is opened.
2.18 The energy level diagram for a QM ideal gas is shown before and after a change (highly idealized diagram, imagine lots more levels and lots more particles).
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The process was a 

A) free expansion
B) a quasistatic, adiabatic expansion

C) a quasi-static isothermal expansion
Answer: quasistatic, adiabatic expansion.   As the system expanded, each energy level smoothly evolved to a lower energy.  The occupancy of each level remained unchanged.  
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