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CHM 152 Quiz 8a 25 Pts Spring 201 Name: __ ,;;_}<._. _V/= __ ..___ _____ _ 
Show all work to receive credit. 

R = 8.314 J/(mol·K) f}.$0 = rnS0
(products) - rnS0

(reactants) /J.S0 = rnS0
(products) - rnS0

(reactants) /J.G 0 = rnG0
(products) - rnG0

1reactants) 

f}.G 0 = /J.H 0 -T/J.S0 f}.G = f}.G 0 + RT/nQ /J.G 0 = -RT/nK 

1. Arrange these compounds in order of increasing standard molar entropy at 25°C: 
C31fs(g), C2Ri(g), ZnS(s), and H20(l). 

ZncsJ< H~o(B) < C~H'f(3) <.. (3\-le(}) 
2. Which one of the following reactions would you expect to have highest L\S0 ? 

A) C&(g) + 202(g) ➔ C02(g) + 2H20(g) 
B) C2H2(g) + 5h02(g) ➔ 2C02(g) + H20(g) 
~ C2Hi(g) + 302(g) ➔ 2C02(g) + 2H20(g) 
~ C2fu(g) + ½02(g) ➔ 2C02(g) + 3H20(g) 

3. Calculate ~S 0 at 25°C for the reduction of PbO(s), 2Pb0(s) + C(s) ➔ 2Pb(s) + C02(g) given these absolute 
entro ies: !> "7 /\ .- <1 I\ C. 
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4. HI has a normal boiling point of-35.4°C, and its mvap is 2l .16 kJ/mol. Calculate the molar entropy of 

vaporization (~Svap). ~ J, JG Ji Io S ~ 0 / §---~~--·~--~--·-,---~-.......__ 
~5"' ~ = :--:--+::,Yk-= fs9,li1-,mo1<:.) 

Vt.p T (-3 5",. 'i J.. D J_, ____ ,. ...•. 

H20(l) 
HN03(l) 
NO(g) 
N02(g) 

"~ J cit. o .. 0 ij 9 I)? 1/k 4 tr\,;)~ -

6. Sodium carbonate can be made by heating sodium bicarbonate: 
2NaHC03(s) ➔ Na2C03(s) + C02(g) + H20(g) 

Given that m 0 = 128.9 kJ/mol and ~G0 = 33.1 kJ/mol at 25°C, above what minimum t~re will the 

reaction become spontaneous? /j G ~ ~Ii - r O, S . ~· ~-

/ ~-r:- 3 3,/Jrr/fff'(JI : /J.S.,9JfJJf'f'r4,!J - J.1&(S) .S: o, 3.il~,~l 
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7. Hydrogen peroxide (H2O2) decomposes according to the equation 
H2O2(1) ➔ H2O(l) + ½O2(g). 

Calculate Kp for this reaction at 25°C. (~H0 = -98.2 kJ/mol, ~S0 = 70.1 J/K·mol) r bG·= t:,li' - TM' . . ~tt: Af'=- -R,A kp 
\ :: - ~c;/. ~ - [;;. 'l '?'k, C>. 0 70'J?r;J : / ~ c,, J x:~:!(-r:vl .. ' - I k• 

/Y(:V/ , 19 &K) - ~ 'l 
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/fr"'•) '-1 s;, D (,7 -:.Al~p kp-= 7~JJ. )0 

8. At 1500°C the equilibrium constant for the reaction CO(g) + 2H2(g) CH3QH(g) has the value P = .4 x 10-1
. 

Calculate .1G0 for this reaction at l 500°C. 

10. For the reaction H2O2(g) ➔ H2O(g) + ½O2(g), .18° = -106 kJ/mol and ~S0 = 58 J/K·mol at 25°C. Calculate ~G0 
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