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The Model: Colligative Properties 

 

 

 

 

 

1. The freezing point of water ___________________ (increases, decreases) and the boiling point 

_________________ (increases, decreases) as solute is added. 

 
2. The amount of solute is ______________ (the same, different) in the molecular and ionic compound 

solutions, and the freezing and boiling points change by ______________ (the same, different) amounts. 

 
3. General Rule: Colligative properties are physical properties that change based on 

the________________ (amount, type of) solute present. 

The Model: Molality 
 

Pure Water 
Freezing Point: 0°C 
Boiling Point: 100°C 

Molecular 
Compound Solution 
Freezing Point: -7°C 
Boiling Point: 103°C 

Ionic Compound 
Solution 
Freezing Point: -7°C 
Boiling Point: 103°C 

Heat 



4. Based on the picture, the volume of a solution ________________ (increases, decreases, remains 

constant) as heat is added, and the number of moles ________________ (increases, decreases, remains 

constant). This means that the molarity (mol/L) of a solution would __________________ (increase, 

decrease, remain constant) as it warms. 

 
5. The mass of the solution __________________ (increases, decreases, remains constant) as heat is 

added. Assume that the solutions are closed systems. 

 
6. General Rule: Comparing solutions at different temperatures requires concentrations expressed in 

moles per _____________ (liter, kilogram) of solution. 

 

 
 

7. Three molecules of glucose were added to the first solution, producing ___________ total particles. 

Three formula units of sodium chloride were added to the second solution, producing ___________ total 

particles. 

 



8. Since colligative properties are based on the _______________ (amount, type of) particles present, the 

______________ (glucose, sodium chloride) solution will have the highest boiling point, assuming the 

solvent masses are the same. 

 
9. General Rule: Molecular compounds _________________ (dissolve into particles, dissolve intact), and 

ionic compounds _____________________ (dissolve into particles, dissolve intact). When two 

solutions, one molecular and one ionic, have the same molality, the ______________ (molecular, ionic) 

compound solution will have the highest boiling point. 

 

The Model: Osmosis 

 

10. Water molecules are flowing from the blue side of the membrane to the tan side because there are more 

______________ (water, solute) molecules on the tan side, making the solution on the tan side 

___________ (more, less) concentrated. 

 



11. Substances tend to move from areas of high concentration to areas of low concentration. This means that 

there are ____________ (more, fewer) water molecules on the tan side than the blue side. 

 
12. General Rule: Osmosis is a process in which water molecules move from solutions that are 

__________ (more, less) concentrated to solutions that are __________ (more, less) concentrated. 

Skills Practice: Colligative Properties 
 

13. What is the molality of a solution in which 0.25 mol of solute was dissolved in 255 grams of solvent? 

 

 

 

 

 

 

14. What is the molality of a para-dicholorbenzene solution prepared by dissolving 2.65 grams of C6H4Cl2 
in 50.0 mL of benzene (d = 0.879 g/mL)? 
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15. How many grams of I2(s) must be dissolved in 725 mL of carbon disulfide (d = 1.261 g/mL) to produce 
a 0.236 molal solution? 

 

 

 

 

 

 

 

16. Calculate the freezing and boiling points of a 0.469 molal aqueous solution. 
 
 

a. Freezing point _____________°C 
 
 
 

b. Boiling point _____________°C 

 

 

 

 

 

 

 

17. A 0.35 mol sample is dissolved in 0.500 kg of an unknown solvent. The freezing point of the solution is 
5.2°C lower than the normal freezing point. What is Kf for the solvent? 
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18. Which solution would have the highest boiling point? 
a. 0.250 m C6H12O6 
b. 0.250 m CH4 
c. 0.250 m NaCl 
d. 0.250 m CaCl2 
e. They all have the same boiling point. 

 
19. A 0.915 gram sample of an unknown compound reduces the freezing point of 75.22 grams of benzene 

(Kf = 5.12 °C kg benzene/mol solute) by 0.61°C. What is the molar mass of the compound?  
 
 
 
 
 
 
 
 
 
 
 
 
 

20. The unknown compound in question 19 contains 70.5% carbon, 13.8% hydrogen, and 16.7% oxygen. 
What are the empirical and molecular formulas for the compound? 
 
 

a. Empirical _______________________ 
 
 
 

b. Molecular _______________________ 

  

g/mol 
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