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Derive the equation
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from the first and second laws of thermodynamics and related

definitions. (10%)

Suppose that for a certain gas (aE/aV)T = 0 but P(V-b)

RT,

where b is a constant. Calculate (aH/aV)T and CP - CV . (10%)

An ideal gas undergoes a reversible isothermal expansion from

an initial volume of V, to a final volume 10V; and thereby does

10,000 cal of work. The initial pressure was 100 atm. (a)
Calculate V, . (b) If there were 2 moles of gas, what must its
temperature have been? (10%)

Give a process for which (a) AE = 0, (b) AH = 0, (c) AA = O,
(d) AG = 0 and (e) AS = 0. State all necessary conditions

or restrictions clearly. (10%)

Ferrous sulfate undergoes a thermal decomposition as follows:

+ SO + SO

2FeS0y4 (o) = Fe303(s) 2(g) 3(g)

At 929K the total gas pressure is 0.9 atm with both solids
present.
(a) Calculate Kp for this temperature.
-(b) Calculate the equilibrium total pressure that will be
obtained if excess ferrous sulfate is placed in a flask at 929K,

which contains an initial SO, pressure of 0.6 atm. (10%)
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