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One mole of N, gas is contained at 273 K and a pressure of 1 atm. The addition of heat g, to the gas at constant pressure
causes 800 J of work to be done during the expansion. Calculate (a) the final state of the gas, P,, V, and T, (b) the values
of AU and AH for the change of state. Assume that nitrogen behaves as an ideal gas, and that the above change of state is
conducted reversibly. The constant pressure molar heat capacity of the gas, c;, has the value 3.5 R. (16%)

Calculate the change in the enthalpy and the change in entropy when 1 mole of CaO is heated from 300 K to 1000 K. The

constant pressure molar heat capacity of CaO varies with temperature as ¢, = 49.62 + 4.51 x 10°T — 6.95 x 108T2
J/mole-K. (14%)

The isotopic composition of lead in atomic percent is 1.5, 23.6, 22.6, and 52.3 for atomic weight 204, 206, 207, and 208
respectively. Calculate the molar configurational entrogy of lead. The configurational entropy is obtained from
Boltzmann’s equation S =k In Q, where k = 1.38054 x 10" J/K. (10%)

34450
The vapor pressures of solid and liquid NaF have been written as In p(atm) =— T —2.01InT+33.74 ,p4

In p(atm) = —31—;{9ﬂ—2.52 InT +34.66

2006 K. (10%)

A liquid A-B alloy and a liquid AO-BO solution can be in equilibrium with an oxygen-containing atmosphere.

() How many degrees of freedom does the system have ? (6%)

(For full credit, point out the chemical species, the phases and the independent reactions of the system. No credit will
be given for a simple numerical answer.)

(b) If a liquid A-B alloy with a composition of Xz = 0.5 is in equilibrium with an AO-BO liquid solution in an
atmosphere containing oxygen at 1800°C, what is the composition of the AO-BO solution? What is the equilibrium
oxygen pressure? Assuming that the liquid A-B alloy is ideal and the liquid AO-BO solution is regular with a Q value
of 100 J. (10%) (Just tell me how to solve the problem in_details. It is not necessary to calculate the answer
numerically.) Note: For a binary regular solution, R7T Iny, =Q@1-X,)*.

Given: By + 1/2 Oyg=BOy, AG°=-232700 + 4531 T (J)
Ap+1/2 Oy = AOg AG°=-344800+55.9 T (J)

respectively. Calculate the molar heat of evaporation at the boiling point Ty, =

A graduate student is asked to mix two flows of SO; and SO; in a ratio x such that the resulting partial pressure of oxygen

is equal to 0.05 atm in a reactor at 1100 K and under a total atmosphere of 1.2 atm (assuming equilibrium). Calculate the
ratio x. (12%)

Data: SOy + 1/2 Oyg=SOsg , AG’ =-94600 + 89.37 T (7)
The Ag-Cu eutectic phase diagram is shown in the following figure.

(a) Determine the activity coefficient of Cu in the P phase, ycu”, at 500°C assuming that Cu behaves ideally in a phase
and Henrian in B phase and that the standard state for Cu is pure solid copper. From the phase diagram, the solubility
of Ag in a phase is 2 wt%, and the solubility of Cu in B phase is 1.9 wt% at 500°C. The atomic weight of Ag is
107.868, and the atomic weight of Cu is 63.546. (10%)

(b) Draw the free energy(AG™) vs. composition curves at temperatures 800°C and 700°C. (6%)

(c) Draw the activity vs. composition curves at temperatures 800°C and 700°C. (6%)
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