PHYS-4420 THERMODYNAMICS & STATISTICAL MECHANICS           SPRING 2006
Class Activity - Class 13   March 3, 2006


Name_________ANSWER____________________

1.   In the vapor phase, water molecules are rather far apart, and you can assume their mutual interactions to be small on the average. That is, for water in the vapor phase  . When water vapor condenses at 100ºC and atmospheric pressure, it releases 540 kcal per kg of condensate. Using this information, calculate the chemical potential for water in the liquid state at 100ºC. Express your answer in eV per molecule.
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    Q = 540 kcal = (540 kcal)(4184 J/kcal) = 2.259 ×106 J
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 = – 0.422 eV

2.   An insulated container which contains a mixture of a small amount of pure water and a large amount of ice in equilibrium will be at exactly 0(C (assume atmospheric pressure).  If some salt is added to the container (at 0(C),  some ice will melt.  Since this reaction is adiabatic, what will happen to the temperature of the water?  Keeping in mind the notion that lower (or higher) temperatures imply lower (or higher) thermal energies, explain your answer.

Heat was required to melt the ice. The only source was the thermal energy of the water and the ice. Therefore, the thermal energy was lowered to provide the latent heat of fusion needed to melt the ice, and the temperature went down. The addition of the salt lowered the freezing point of the water, so the water and ice were no longer in equilibrium. Since the temperature of the ice was above the freezing temperature, it melted. In melting, it used some of the available thermal energy, lowering the temperature until it reached the new equilibrium temperature.
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