Ch 321 Chemical Thermodyrnamics
EXAMINATION I
February 6, 2008

o

Give the definitions of the following:
a. Critical temperature, T, f. Compressibility factor, Z
b. Inversion temperature, Tiny g. Isothermal compressibility, kr
c. Internal energy, AU h. Ideal gas
d. Heat, Q i. Joule-Thomson coefticient, p;r
e. Enthalpy, AH j- Heat capacity at constant volume, Cy

2 The following statements and/or expressions contam numerous errors. Write the
correct expressions/statements. 2\ - ;"-.\ W 1 7

a. dS = dQ/MT AT PN -r_‘_. T
b. For any substance, C, = dH/dT UN T )\
c. For the adiabatic expansion of an ideal gas, W = RT InV,/V,
d

. Efficiency of a (Carnot) steam engine, € = Ty /T; . T 1

3. a. One mole of an ideal gas is expanded reversibly and isothermally from 5 to 22 liter
at 273 K. Calculate W, AU, Q, ;&Sg,?/and AS (o). Is this expansion
spontaneous? / / /

b. One mole of an ideal gas at T =273 K and V = 5 liter, is expanded into an
~ evacuated container of 17 liters (so the final volume is 22 liter). Determine W, Q,

AU, AT, AS gy and AS jpp.. Is this expansion spontaneous?

4. A gas (ideal) at pressure P, volume Vi, and temperature T}, is expanded to P, Va,
and T 5. Derive an expression for the entropy change of the gas, AS, starting from
the First Law and definitions.

R =28.314 J/mol/K = 0.08206 L-atm/mol/K
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