PHYSICAL CHEMISTRY

EXAM I (4/12/2012) Dept. Chem. & Biol. Eng., Korea Univ. Prof. D. J. Ahn
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4(30). Answer the followings:

(@) For an ideal gas, prove that process relations PV=constant and PV¥ Isotherr

Adiabai

=constant are valid for reversible isothermal expansion and reversible
adiabatic expansion, respectively, as shown in the figure.

(b) Find out such process relations for a van der Waals gas.

¥ You may need the following information on exact differentials dU, dH,
dA, and dG: dU=TdS-PdV, dH=TdS+VdP, dG=-SdT+VdP, dA=-SdT-PdV..
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5(20). Suppose 0.1 mol of a perfect gas having Cy.,, =1.50R independent to temperature undergoes the

reversible cyclic process 1—2—3—4—1 shown in Fig. 4, where either P or V is held constant in each

step. Calculate ¢, w, A Uand A H for each step and for the complete cycle.
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6(30). Answer the followings:
(a) Explain the fact that the following energy diagram tells us regarding the
(reversible) chemical reaction "Reactants" <> "Products". =z
(b) In case the reaction occurs in an isolated system, predict the changes in §
E| Reactant
product yield and reaction speed. ui | reactants
A,H“'
Products
3

(c) The molar heat capacities of ethane, C(s), and H(g) are represented in the following table in the
temperature range of 298 K to 500 K by the empirical expression Cpm/(J K mol ') = A + BT + C/T~
Calculate the standard enthalpy of formation of ethane at 500 K from its value at 298 K: AA’(298K) =
-84.68 kJ/mol. Can we assume that G, is constant?

A B/(10° K™ C/(10° K%
Ethane 14.73 127.3 0
C(s) 16.86 4.77 -8.54
Ha(g) 27.28 3.26 0.5
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