CHM 152 Quiz8a 25Pts Spring201 Name: K e
Show all work to receive credit.

R=8.314 J/(mol-K) AS® = Znso(products) - Znso(reactants) AS® = Znso(products) - Znsu(reactants) AG®= ZnGo(products) - ZnGo(reactants)
AG® = AH° - TAS® AG = AG® + RTInQ AG° = -RTInK

1. Arrange these compounds in order of increasing standard molar entropy at 25°C:
CsHs(g), C:Ha(g), ZnS(s), and HO(1).

Zn < Hol) £ Cq Hy(g) < Cabg @)

2. Which one of the following reactions would you expect to have highest AS°?
A) CHu(g) +20x(g) — COx(g) + 2H,0(g)
B) CHx(g) + *:20x(g) = 2CO2(g) + H20(g)
C) CaHi(g) +302(g) = 2CO2(g) +2H20(g) : C cac
CaHi(g) + 7102(2) — 2C0x(g) + 3H:0(2) Lq,ra,e < tha ng e 1N ”“0"5 or 4 4s-

3. Calculate AS° at 25°C for the reduction of PbO(s) 2PbO(s) + C(s) — 2Pb(s) + COs(g) given these absolute
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4. HI has a normal boiling point of —35.4°C, and its AHVap is 21.16 kJ/mol. Calculate the molar entropy of
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-5. Calculate AG® for the reaction 3NOz(g)+ HzO(l) = 2HNOs(1)+ NO(g).

AG_(d/mol) AG = [@(777),«— 5’@77 [3(5'/9)-/-(‘237-?2)7

H,0()) 2372 T
HNOsx(1) -79.9 A G °~ g,7 ﬁj‘/t@
NO(g) 86.7 i
NO:(g) 51.8

6. Sodium carbonate can be made by heating sodium bicarbonate:
2NaHCOs(s) — NaxCOs(s) + CO2(g) + H20(g)

Given that AH® = 128.9 kJ/mol and AG®° = 33.1 kJ/mol at 25°C, above what minimum temppera gwill the
reaction become spontaneous? A G = e AH ~ T O3 > ' L
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7. Hydrogen peroxide (H20,) decomposes according to the equation
H;0:(1) - H0(1) + 1/,0:(g).
Calculate K, for this reaction at 25°C. (AH®° =-98.2 kJ/mol, AS°= 70.1 J/K-mol)
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8. At 1500°C the equilibrium constant for the reaction CO(g) + 2Ha(g) CH3OH(g) has the value K;
Calculate AG® for this reaction at 1500°C.
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9. Assuming AS° and AH® do not vary with temperature, at what temperature will the reaction shown below become
spontaneous?

C(s) + HzO(g) - Ha(g) + CO(s)  (AS° = 133.6 J/K-mol; AH° = 131.3 kJ/mol)
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10. For the reaction H,O2(g) — HzO(g) + 1/,05(g), AH® = —106 kJ/mol and AS® = 58 J/K-mol at 25°C. Calculate AG®
for this reaction at this temperature
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