
Chapter 5 Homework Solutions 
 

5.1 Initial:  Determination of nW (moles water) and nE (moles ethanol). 
 Assume 1 L = 1000 cm3 of solution.   
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 Calculation of VE (Partial Molar Volume of Ethanol in solution) 
 V = 1000 cm3 
 Vw = 17.4 cm3/mol 
 VE = ?? 
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 Note:  The arbitrary assumption of 1000 cm3 solution has no effect on answer.  For 
 example, if we started with 100 cm3, the volume would be reduced by factor of 10. 
 However, the numbers of moles of both components would be reduced by same factor. 
 The final result would be the same. 
 
 
5.2 We will determine the (i) the mole fraction of Benzene, (ii) the number of moles of X,  
 (iii) the Molar Mass of X, in that order. 
 
 (i) xX (mole fraction of the unknown, X) 
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 (ii) nX 
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 (iii) MX 
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5.3  Tf

o(CCl4) = -22.9 oC ,  Kf(CCl4) = 30 oC/m   ,   Tf = -33.4 oC 
 Tf = Tf

o - Tf = -22.9 oC - (-33.4 oC) = 10.5 oC  
 
 We will determine the (i) the molality of the unknown, X, (ii) the number of moles of X,  
 (iii) the Molar Mass of X, in that order. 
 
 (i) mX (molality) 
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 (ii) nX 
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5.4 Kb(Benz) = 2.13 oC/m.  mass(Benz) = 600 grams = 0.60 kg , Tb

o = 80.1 oC , Tb = 81.3 oC 
  Tb = Tb - Tb

o = 81.3 oC - 80.1 oC = 1.2 oC. 
 We will determine the (i) the molality of Nap ,  (ii) the number of moles of Nap,  
 (iii) the the number of grams of Nap , in that order. 
 
 (i) mNap (molality) 
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 (ii) nNap 
 0.56 / 0.60 0.34Napn mol Nap kg Benz kg Benz mol Nap    

 (iii) MassNap 
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5.5 =0.65 kPa      V = 0.10 L      T = 298 K      massX = 0.15 g 
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  nX = 2.62x10-4 mol/L x 0.10 L = 2.62x10-5 mol 
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5.6 N2:  V = 5 L, T = 30 oC = 303 K, p = 2.0 atm 
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 N2:  V = 10 L, T = 30 oC = 303 K, p = 2.0 atm 
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 ntot = nN2 + nH2 - 1.20 mol 
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5.7 n = 5 mol ,   xN2 = 0.78  ,  xO2 = 0.21  ,  xAr = 0.01 
 We’ll calculate the entropy of mixing for n = 1 mol (i.e. the Molar Entropy of Mixing) 
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5.8 Tf

o = 25.8 oC , Tf = 21.5 oC  , Tf(exp) = Tf
o - Tf = 25.8 - 21.5 = 4.3 oC 

  mass(but) = 650 g = 0.65 kg 
 
  Calculation of Tf(cal) 
  n(acet) = 4.0 g/41 g/mol = 0.0976 mol 
  m(acet) = 0.0976 mol/0.65 kg = 0.150 m 
  Tf(cal) = Kf m(acet) = 8.2 oC/m x 0.150 m = 1.23 oC 
 
  Calculation of  
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