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1.
Consider 1.0 m Na2CO3 (aq), 1.0 m KCl, 1.0 m sucrose (C12H22O11) (aq), 1.0 m AlCl3 (aq), and 1.0 m NaF (aq).  Which solution has the greatest boiling point?


1.0 m AlCl3 (aq) because i = 4 (the others have i = 1, 2, and 3).

2.
A student places 15.00 grams of ammonium phosphate into 500 mL of water.  Calculate the molality of the solution.


15.00 grams (1 mol/149 g) = 0.101 moles


m = moles solute/kg solvent = 0.101 moles/0.500 kg = 0.202 m

(Take dH2O to be 1.00 g/mL).  What is i for ammonium phosphate?  4

Calculate the freezing point of this solution.

ΔTf = imKf = (4)(0.202 m) (1.86 ºC/m) = 1.50 ºC  so, the freezing point = -1.50 ºC.
Is an aqueous solution of sodium phosphate of similar concentration expected to freeze at the same temperature as the ammonium phosphate solution?  Yes.  Explain.  i = 4 for both.

3.
What is the boiling point of a 2.25 m aqueous solution of calcium chloride?


ΔTb = imKb = (3)(2.25 m) (0.52 ºC/m) = 3.51 ºC  so, the boiling point = 103.51 ºC.

4.
What mass of sucrose must be added to 250.0 g of water to increase the boiling point to 109.5 (C?  i = 1


ΔTb = imKb = (1)(m) (0.52 ºC/m) = 9.5 ºC


m = 18.27 m = moles sucrose/kg water


18.27 moles sucrose/kg water(0.250 kg water) = 4.567 moles sucrose

4.567 moles sucrose(342 g/mol) = 1562 g sucrose


5.
A student dissolves 17.50 g of an unknown protein in 200.0 g of water at 25.00 (C.  She measures the osmotic pressure to be 0.0990 torr.  Determine the molar mass of the protein.


ΠV = nRT


n = ΠV/RT = (0.0990 torr/760 torr/atm)(0.200 L) / (0.0821 L·atm/mol·K)(298 K)


n = 1.065 x 10-6 moles


Molar mass = g/mol = 17.50 g/1.065 x 10-6 moles = 16,434,098 or 1.643 x 107 g/mol

