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1. Three moles of a monatomic ideal gas are at contained at a pressure of 1atm and a
temperature of 350 K. 25000 J of heat are transferred to the gas, as a result of
which the gas expands and does 1100 J of work against its surroundings. The
process is reversible, and the molar heat capacity of the gas at constant volume is
1.5R. Calculate the final temperature of the gas. (20%)

2. AcCarnot heat engine operates between reservoirs at 1100°C and 200°C. The
isothermal process at the hotter reservoirs consists of a reversible expansion from
an initial pressure of 10° N/m? to 10* N/m?. Assuming that the working substance
is 500 moles ideal gas, calculate the heat rejected to the colder reservoir. (20%)

3. Ifacopper-gold alloy is a random mixture of gold and copper atoms, calculate the
entropy increase when 15 grams of gold are mixed with 30 grams of copper to
form an ideal homogeneous alloy. The atomic weights of Au and Cu are 197 and
64 respectively. (20%)

4. The activity coefficient of A in A-B alloys in the temperature range of 1000 to
1400 K can be expresses as RT Iny, =—30000X 2, R = 8.314 J/mole.K. ya is the
activity coefficient of A and Xg is the molar fraction of B in A-B alloys. Calculate
the activity of B in A-B binary solution of Xg = 0.6 at 1250 K (20%)

5. Please calculate the equilibrium constant for 2 NHz — Ny + 3 H, at 350°C (AG°
(J)=87000-25T InT - 30 T) (20%)



