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1. For a regular liquid solution with (2=20 kJ, please judge right or wrong for each of the
following statements. (15%)
(1) Volume does not change by mixing the pure components.
(2) Temperature drops when mixing isobarically.
(3) Activity of the components becomes larger than their molar fractions.
(4) Vapor pressures of the components are higher than the saturated vapor pressures..
(5) The liquid solution could form a miscibility gap at 1500 K.

2. Judge right or wrong for the following statements. (15%)

(1) The condition for reaction equilibrium is AU=0, if the reactions proceed in an
isometric and adiabatic container.

(2) Pressure decreases with increasing entropy at constant temperature.

(3) There is no change in enthalpy with pressure for all substances if carried out
isothermally.

(4) The reaction proceeds toward exothermic side when temperature increases.

(5) For a closed clockwise loop in P-V space, the ideal gas system always gain heat.

3. Show that the internal energy of ideal gases does not vary with pressure when temperature
is kept constant. (10%)

4, For a solid A;go;sink in its own liquid phase, do you expect by increasing the pressure, the
melt;gg terﬁperature increase or decrease and explain why? (10%)



5. Compare the entropy change for oxidation reactions of Ca, Ti, and Al for one mole of their
oxides. Which is the largest and which is the smallest? (10%)
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6. The vapor pressure of liquid tinis log,, Ps,g (@m) = — +5.262,

and the vapor pressure of liquid lead is log,, Py (@m) = —23}91— +4.911.

Please estimate: (MW, = 207, MWs,~119 )

(1) the boiling temperature at 1 atm for Sn- 38 wt.% Pb solder assuming the solution is
ideal. (10%)

(2) The change of Gibbs free energy of mixture at 350°C in mixing pure Sn liquid and
pure Pb liquid to form ideal liquid solution. (10%)

7. For 100 mole of Mg to burn with 1 mole air in an adiabatic container which is filled with
air (79% N, and 21% O,) at 298K. Please estimate:
(1) amount of final products: Mg, MgO, O, and Ny at equilibrium. (10%)
(2) final temperature of the adiabatic container. (10%)

AGvo = ~T29600 + 2047 J/mole
AH vgo,98x =—601490 J/mole

€ ot =25J /mole- K
Cppo = 372201 mole - K
€0, =29.33J /mole- K
c, .y, =29.14J /mole-K



