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Explain the following items: (a) Ideal gas, (b) Boyle’s law, (c) Boyle temperature, (d) Phase
rule, () Arrhemius equation. (10%)

A mixture of 2.50x107 g of 0y, 3.51%107 mol of N3, and 4.67x10%° molecules of CO are
placed into a vessel of volume 3.50 L at 5.20°C. (10%)

(a) Calculate the total pressure in the vessel.
(b) Calculate the partial pressures of each gas.

3.00 moles of an ideal gas at 27.0°C expands reversibly and isothermally from an initial
volume of 20.0 dm® to 60.0 dm”. Calculate 4, w, AH, and AU for this process. (10%)

Two moles of oxygen gas, which can be regarded as ideal with Cp=29.4 J K" mol”
(independent of temperature) are maintained at 273K in a volume of 1 1.35 dm’. Suppose the
gas is heated reversibly to 373K at constant pressure. (20%)

(a) What is the final volume?  (b) How much work is done on the system? (c) How much
heat is supplied to the system? (d) What is the increase in enthalpy? (e) What is the
increase in internal energy?

What are AH, AU, AG, and AS for a system that mixes 1.00 mol of toluene and 3.00 mol of
benzene? Assume ideal behavior and 298 K. (10%)

The dimerization of a protein has the following equilibrium constants at the given
temperatures: K(4°C)=1.3x10", K(1 5°C)=4.5x10". Estimate the standard enthalpy of reaction
for this process. (10%)

The vapor pressure of mercury at 536 K is 103 torr. Estimate the normal boiling point of
mercury, where the vapor pressure is 760 torr. The heat of vaporization of mercury is 58.7
kJ/mol. (10%) v
The half-life for the first-order decomposition of N,Osis 2.05x10% s. Calculate the rate
constant of this process. (10%)

A copper-nickel alloy with composition of « is isothermal at 1300°C. (a) What is the weight
percent of copper in the liquid and solid phase at this temperature? (b) What weight percent
of this alloy is liquid and what weight percent is solid? (10%)
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