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1. An ideal gas is originally confined to a volume V; in an insulated container of volume V; + V,. The
remainder of the container is evacuated. The partition is then removed and the gas expands to fill the entire
container. If the initial temperature of the gas was T, what is the final temperature? (25%)
2. Define heat capacity C,, and calculate from the first principle the numerical value (in calories/°C) for a
copper of your circle token with 32 g. (25%)
3. One mole of gas obeys Van der Waals equation of state. If its molar internal energy is given by u = ¢T —
a/V (in which V is the molar volume, a is one of the constants in the equation of state, and ¢ is a
constant), please calculate the molar heat capacities €, and C,. (25%)
4. Consider a cylinder with a frictionless piston composed of a semipermeable membrane permeable to water

only. Let the piston separate a volume V of N moles of pure water from a volume V' of a dilute salt

(NaCl) solution. There are N’ moles of water and n moles of the salt in the solution. The system is in

contact with a heat reservoir at temperature 7. (25%)
(1) Evaluate an expression for entropy of mixing in the salt solution. (10%)
(2) If the piston moves so that the amount of water in the salt solution. (10%)

(3) Derive an expression for the pressure 7 across the semipermeable membrane as a function of the
volume of the salt solution. (05%)




