
Chemistry 230
Problem Set # 11 -- Answers

1. (a)  5.14% (b)  x = 0.00985 (c)  0.985 mol %

(d)  0.552 mol/kg (e)  0.539 mol/L

2. (a)  Integrate and set V = 1002.94 cm3 @ m = 0

⇒  V(cm3) = 1002.94 + 32.280 m + 2/3 18.216 m3/2 + 0.0111 m2.

(b)  VA  = nA–1 (V – nBVB) = 18.068 – 0.10939 m3/2 – 2.00×10–4 m2.

3. (a) ∆Hmix = ∆Hmix,m n = 1.4034 kJ/mol × 2.000 mol = 2.8068 kJ.

(b) Consider direct differentiation, starting with ∆Hmix = nA∆Hdiff,A + nB∆Hdiff,B.

⇒ ∆Hdiff,A  = 
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Let A = NaBr.  ⇒  ∆Hdiff,A =  ∆Hmix,m + n 
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= 1.4034 kJ/mol – 0.19125 (0.50) = 1.3078 kJ/mol.

∆Hdiff,B  = nB–1 (∆Hmix – nA∆Hdiff,A) = 1.4990 kJ/mol.

This is the "method of slopes."  The method of intercepts yields the same results.

4. (a) xb,l = 0.5245 ; xh,l = 0.4755  ⇒  Pb =  xb,l Pb* = 0.07108 atm; Ph = 0.10118 atm.

(b) Ptot = 0.17226 atm; xb,v = 0.4126.

(c) ∆Vmix = 0  ⇒  V = V* =  nbVb* + nhVh* = mb/ρb + mh/ρh = 132.63 cm3.

(d) ∆Gmix = RT  (nb ln xb + nh ln xh) = –2106 J;  ∆Hmix = 0;

∆Smix = –R (nb ln xb + nh ln xh) = 7.0206 J/K.

5. Minimum work = ∆A = ∆G – P∆V = ∆G (since ∆V = 0 for ideal solutions).  Here ∆G is the difference

between ∆Gmix for (nA + nB) vs. (nA – 1 mol + nB).

(a) ∆G = RT  (1 mol) (1 ln 1/3 + 2 ln 2/3 – 4 ln 1/2) = 0.863 RT  (1 mol) = 2.153 kJ.

(b) ∆G = 0.7195 RT(1 mol) = 1.795 kJ.

(c) ∆G ≅ –




∂∆Gmix

∂nA nB
(1 mol) = (–µA + µA*)(1 mol) = –RT  ln xA(1 mol)

= –RT  ln 1/2 (1 mol) = 1.729 kJ.

6. ngas = 
PV
RT  = 0.8175 mol = nl + nv @ equilibrium;  nH2O = 5.551 mol; Vgas ≅ 19.9 L; PH2O = 23.76 torr;

Pg = KH xl ; 1.00 atm = KH 
2.00 mol

55.5+2 mol  ⇒  KH = 28.76 atm.

nv,H2O = 
PH2O•19.9 L

RT  = 0.0254 mol (= 0.46 g)  ⇒  nl,H2O = 5.526 mol.

At equilibrium, Pg = KH•
nl

5.526+nl
 = 

(0.8175 mol–nl ) RT
19.9 L   ⇒  nl = 0.1599 mol

⇒  Pg = 0.8085 atm.  Also, xH2O = 0.972 ⇒  PH2O = 23.1 torr ⇒  Ptot = 0.839 atm.



2

7.


