CH 12 Calcs:  Answers

1.  6.83%

2. 3.24%

Follow-up:  The higher the mass % the more concentrated a solution is, therefore sol’n  1 is more concentrated.

3. 0.975 mol/L

4. 0.657 mol/L

Follow-up:  The higher the Molarity the more concentrated a solution is, therefore sol’n  3 is more concentrated.

5. 0.0108 mol/kg, mole fraction of glucose = 1.29 x 10-3
6. 0.0135 mol/kg, mole fraction of glucose = 1.61 x 10-3
Follow-up:  The higher the Molality the more concentrated a solution is, therefore sol’n  6 is more concentrated.

7. 337 g

8. 1703 g

9. 0.322 mol/L

10. 1.73 mol/L

Follow-up:  The higher the Molality and or the Molarity the more concentrated a solution is, therefore sol’n  10 is more concentrated.

11. 0.634 mol/kg

12. 0.395 mol/kg

Follow-up:  The higher the Molarity the more concentrated a solution is, therefore sol’n  11 is more concentrated.

3.60 mol NaCl * (58.443 g NaCl / 1 mol NaCl) = 210.4 g NaCl

2.87 L = 2870 mL

2870 mL H2O* (1 g H2O / 1 mL H2O) = 2870 g H2O


Mass % = [210.4 g NaCl/(210.4 g NaCl + 2870 g H2O )] * 100% = 6.83%
7.30 mol NaCl * (58.443 g NaCl / 1 mol NaCl) = 426.6 g NaCl

12.72 L = 12720 mL

12720 mL H2O* (1 g H2O / 1 mL H2O) = 12720 g H2O


Mass % = [426.6 g NaCl/(426.6 g NaCl + 12720 g H2O )] * 100% = 3.24%
1. Assume 1 L sol’n  =  1000 mL Seawater

1000 mL Seawater * (1.025 g Seawater / 1 mL Seawater) = 1025 g Seawater

5.56% = (X g NaCl / 1025 g Seawater) * 100%                 X = 56.99 g NaCl

56.99 g NaCl * (1 mol NaCl / 58.443 g NaCl) = 0.975 mol NaCl

M = 0.975 mol NaCl / 1 L Seawater = 0.975 mol/L
2. Assume 1 L KBr(aq)  =  1000 mL KBr(aq)
1000 mL KBr(aq)* (1.605 g KBr(aq) / 1 mL KBr(aq)) = 1605 g KBr(aq)
4.87% = (X g KBr / 1605 g KBr(aq)) * 100%                 X = 78.16 g KBr

78.16 g KBr * (1 mol NaCl / 119 g KBr) = 0.657 mol KBr

M = 0.657 mol KBr / 1 L KBr(aq) = 0.657 mol/L
0.254 g C6H12O6 * (1mol C6H12O6 / 180 g C6H12O6) = 0.00141 mol C6H12O6
130.0g CHCl3 = 0.130 kg CHCl3
m = mol C6H12O6 / kg CHCl3 = 0.00141 mol C6H12O6 / 0.130 kg CHCl3 = 0.0108 mol/kg

130.0 g CHCl3 * (1 mol CHCl3 / 119.4 g CHCl3) = 1.09 mol CHCl3
Mole Fraction C6H12O6 = moles C6H12O6 / total # moles 

= 0.00141 mol C6H12O6 / (0.00141 mol C6H12O6 + 1.09 mol CHCl3)
= 0.00129
0.789 g C6H12O6 * (1mol C6H12O6 / 180 g C6H12O6) = 0.00438 mol C6H12O6
325.0g CHCl3 = 0.325 kg CHCl3
m = mol C6H12O6 / kg CHCl3 = 0.00438 mol C6H12O6 / 0.325 kg CHCl3 = 0.0135 mol/kg

325.0 g CHCl3 * (1 mol CHCl3 / 119.4 g CHCl3) = 2.72 mol CHCl3
Mole Fraction C6H12O6 = moles C6H12O6 / total # moles 

= 0.00438 mol C6H12O6 / (0.00438 mol C6H12O6 + 2.72 mol CHCl3)

= 0.00161
.723 m  CH3CO2Na(aq) = (0.230 mol CH3CO2Na / X kg H2O)        X = 0.318 kg H2O = 318 g H2O

0.230 mol CH3CO2Na * (82 g CH3CO2Na / 1 mol CH3CO2Na) = 18.86 g CH3CO2Na

Total mass = solvent  + solute = 318 g H2O + 18.86 g CH3CO2Na = 337 g
.137 m  Na2CO3 (aq) = (0.230 mol Na2CO3 / X kg H2O)        X = 1.679 kg H2O = 1679 g H2O

0.230 mol Na2CO3 * (106 g Na2CO3 / 1 mol Na2CO3) = 24.38 g Na2CO3
Total mass = solvent  + solute = 1679 g H2O + 24.38 g Na2CO3 = 1703 g
3. Assume 1 kg H2O

.326 mol C6H12O6 * (180 g C6H12O6 / 1 mol C6H12O6) = 58.7 g C6H12O6
Total mass of sol’n = solvent + solute = 1000 g H2O + 58.7 g C6H12O6 






= 1058.7 g C6H12O6(aq)
1058.7 g C6H12O6(aq) * ( 1 mL C6H12O6(aq) / 1.046 g C6H12O6(aq)) = 1012 mL C6H12O6(aq)







       = 1.012 L C6H12O6(aq)
M = mol C6H12O6 / L C6H12O6(aq) = .326  / 1.012 L = 0.322 mol/L
4. Assume 1 kg H2O

1.78 mol C6H12O6 * (180 g C6H12O6 / 1 mol C6H12O6) = 320.4 g C6H12O6
Total mass of sol’n = solvent + solute = 1000 g H2O + 320.4 g C6H12O6 






= 1320.4 g C6H12O6(aq)
1320.4 g C6H12O6(aq) * ( 1 mL C6H12O6(aq) / 1.284 g C6H12O6(aq)) = 1028 mL C6H12O6(aq)







       = 1.028 L C6H12O6(aq)
M = mol C6H12O6 / L C6H12O6(aq) = 1.78  / 1.028 L = 1.73 mol/L
5. Assume 1 L CH3CO2H(aq) = 1000 mL CH3CO2H(aq)
.625 mol CH3CO2H * (60.05 g CH3CO2H / 1 mol CH3CO2H) = 37.53 g CH3CO2H

1000 mL CH3CO2H(aq) * (1.0235 g CH3CO2H(aq) / 1 mL CH3CO2H(aq)) = 1023.5 g CH3CO2H(aq)
Mass of Solvent (H2O) =  1023.5 g CH3CO2H(aq) - 37.53 g CH3CO2H = 985.97 g H2O








              = .986 kg H2O 

m = mol CH3CO2H / kg H2O = .625 mol / .986 kg = .634 mol/kg
6. Assume 1 L CH3CO2H(aq) = 1000 mL CH3CO2H(aq)
.384 mol CH3CO2H * (60.05 g CH3CO2H / 1 mol CH3CO2H) = 23.1 g CH3CO2H

1000 mL CH3CO2H(aq) * (.9951 g CH3CO2H(aq) / 1 mL CH3CO2H(aq)) = 995.1 g CH3CO2H(aq)
Mass of Solvent (H2O) =  995.1 g CH3CO2H(aq) –  23.1 g CH3CO2H = 972 g H2O








              = .972 kg H2O 

m = mol CH3CO2H / kg H2O = .384 mol / .972 kg = .395 mol/kg
1

