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1. Starting with the fundamental relationship for dH and using Maxwell’s
relationships, show that :

OH . _ ...
(pr=Vi1- aT)

where « is the isobaric thermal coefficient of expansion and V is the volume.

2. Calculate the change in enthalpy of one mole of Co going from one atmosphere at
300 °C to 300 atmospheres at 350 °C. You may assume that « and ¥ do not
change with pressure.

V= 6.9 cm® (molar volume)
Cp=24.1+143T—0.88/T> (joules/mole degree)
a =027x10" (degree)’

3. Metal A and metal B form a continuous solid solution across the binary system at
600 °C. The activity coefficient of A (y4) from X, = 0 to Xa = 0.3 (Xa = mole
fraction of A) is given by:

Inya=-0.8Xp’ - 0.1

From the.Gibbs-Duhem equation, derive an analytical expression for the activity
coefficient of B from Xp = 1.0 to Xg = 0.7. Evaluate any integration constants.

4. The particles of a real gas occupy a finite volume and are surrounded by force
fields which cause them to interact with one another. Van der Waals modified the
the ideal gas law as van der Waals equation for the real gases, and succeeded in
predicting the behavior of some of the real gases. Please write down the equation
for van der Waals gases, and derive the critical conditidn, Ter, Ver, and Py, for the
van der Waals gases. ’

5. Please derive the relationship between Henry’s and Raoult’s laws for a binary
solution; i.e. in the range of composition over which the solute B obeys Henry’s
law, the solvent obeys Raoult’s law.
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