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Two mole of a monatomic ideal gas is subjected to the following sequence of steps:
Step 1: Starting at 500 K and 20 atm, the gas expands freely into a vacuum to double its volume.
(1) ( ) which answer is incorrect: (a) g = 20786 J, (b) g = AH, (c) AU=0, (d) g =w.
@) ( )AS=(a)0,(b)28.82,(c) 11.53, (d) 0.284 J/K.
Step 2: The gas is next heated reversibly to 600 K at constant volume.
(3) () which answer is incorrect: (a) w =0, (b) ¢ = AH, (c) ¢ = AU, (d)AU = 2494 J.
(4) ( ) AH=(a) 12471, (b) 42.14, (c) 2494, (d) 4157.2 J.
(5) ( )AS=(a)4.58, (b) 25.28, (c) 7.58, (d) 8.43 J/K.
Step 3: The gas is reversibly expanded at constant temperature until its volume is again doubled.
(6) () which answer is incorrect. (a) AU=0, (b) g =w, (c) AU=AH, (d) w=0.
™ ( )g=(a)0,(b) 11526, (c) 6915.7, (d) 17289 J.
@) ( )AS=(a)0, (b) 11.53, (c) 28.82, (d) 19.21 J.

. The virial equation of state for n-butane at 460 K is Z=1 + A/V + B/V* in which 4 = -265 cm3/g-mole
and B = 30,250 cm®g-mole®. Calculate the change in the Helmholtz free energy when the volume of

one mole of n-butane is decreased from 400 to 300 cm® at 460 K. - (16%)
. Show that (92) _Tva-v (10%)
oP ), C,

where a = &(G—V) the isobaric thermal expansivity.
P

. Given Ca(a) +1/2 Oz(g) = CaO(s) AHygg =— 634,900 J , and
AC,=9.42+9.68 x 10° T—6.115x 10° T in the range 298 — 716 K

At 716 K, Ca(a) - Ca(ﬂ) AMrans = 900 J
Cag +1/2 Oy =CaOy) AC,=35.15-38.83 x 10 T'—6.115 x 10° T2 (716 — 1000 K)
Calculate AH for the formation of CaO, from Ca and 1/2 O, at 1000 K. (20%)

. For reaction C(gy) + COy(g=2 COg), AG® = 170,000 — 174.5 T (J). Calculate the ratio Pcoy/Pco for
carbon starts to precipitate at 1000 K and a total pressure of 1 atm. (20%)

What kind of slope, positive or negative, will you expect for the Ellingham diagram of
4Ags) + Oxg) = 2A220¢) ? (10%)



