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1. Gold and silicon are mutually insoluble in the solid state and form a eutectic system with an

eutectic temperature of 636 K and a eutectic composition of Xg; = 0.186. Calculate the Gibbs free
energy of the eutectic melt relative to (a) unmixed liquid Au and liquid Si, and (b) unmixed solid
Au and solid Si, with corresponding illustration. Knowing that,

AHp 4, =12600 J/mol at Tpas~1338K

AH,si' = 50200 J/mol at Tos=1658K.

2. At a pressure of 1 atm the equilibrium melting temperature of silver is 961°C, and, at this
temperature, the latent heat of melting of silver is 11200 J/mol. Calculate the enthalpy, entropy and
Gibbs free energy of freezing 1 mole of supercooled liquid silver at 800°C, and explain if this
occurs spontaneously. Knowing that for silver,

Cps =21.2 +8.55x10° T+ 1.5x10°T?  J/mol K
Cp1=305 J/molK.

3. A rigid container is partitioned into n compartments with individual volume fraction of V4, Vs,
Ve, ..., while each compartment contains n, ng, nc, ... moles of ideal gas A, B, C, ..., respectively.

Calculate the entropy change when the partitions are removed.

4. Tin obeys Henry’s law in dilute liquid solutions of Sn and Cd and the Henrian activity coefficient of

Sn, y,,, varies with temperature as
Iny,, = —840/T+1.58

Calculate the change in temperature when 1 mole of liquid Sn and 99 moles of liquid Cd are mixed

in an adiabatic enclosure. The molar constant pressure heat capacity of the alloy formed 1s 29.5 J/K.

5. When 1 mole of argon gas is bubbled through a large volume of an Fe-Mn melt of X, = 0.5 at
1863 K evaporation of Mn into the Ar causes the mass of the melt to decrease by 1.50 g. The gas
leaves the melt at a pressure of 1 atm. Calculate the activity coefficient of Mn in the liquid alloy.
Knowing that the atomic mass of Mn is 54.94 g/mol, and the saturated vapor pressure of liquid Mn
can be calculated as
In P (atm) =—33440/F -3.02In T + 37.68.
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