Freezing Point Depression & Boiling Point Elevation

Answer the following questions. Show work where appropriate. 

1. What does molality represent in terms of units?

2. What is the molality of a solution made by dissolving 250.0 g of C6H12O6 in 100.0 g of water?

3. What would be the freezing point depression in number 2?

4. What would be the new freezing point in number 2?

5. Calculate the boiling point elevation of a water solution of sugar (C6H12O6), given that the solution contains 535 g of sugar in 989 g of water.

6. What would be the new boiling point for the solution described in number 5?

7. What mass of CCl4 is dissolved in 298 g of benzene, given that the boiling point elevation for the solution is 7.45oC.

8. What mass of sugar is dissolved in 350 g of water given the freezing point of the solution is –5.0 oC?

9. A mass of 78.1 g of a substance has a formula mass of 60.3 g/mol. Is dissolved in 10.5 kg of phenol. Calculate the freezing and boiling points of that solution.

10. Why is salt put on icy streets in winter? 
11. What scientific principles are put to use to keep your car radiator from overheating? 
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Molal Freezing—Point Depression
and Boiling—Point Elevation Constants

K Freezing Point Kp - Boiling Point
Substance (C° kg/mol) (°C) (C° kg/mol) (°C)
Acetic Acid 3.90 16.66 2.530 117.90
Benzene 5.12 5.533 2.53 80.100
Camphor 37.7 178.75 ' 5.611 207.42
Cyclohexane 20.0 6.54 2.75 80.725
Cyclohexanol 39.3 25.15 — —
Nitrobenzene 6.852 5.76 5.24 210.8
Phenol 7.40 40.90 3.60 181.839

Water 1.853 0.000 0.515 100.000





