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1. Given the following phase diagram: 
 

 
…estimate:  

a. normal boiling point ............................................................................................73°°°°C 

b. normal freezing point ..........................................................................................29°°°°C 

c. triple point temperature ......................................................................................28°°°°C 

d. critical point temperature ..................................................................................114°°°°C 

 
2. A solution of urea, (H2N)2CO, is made by dissolving 34.30 g urea in 100.0 mL of water; the 

total volume of the solution was 125.5 mL.  The density of water is 1.000 g/mL.  Calculate 
 
a. the mole fraction of urea in this solution 

 
mole fraction = moles of component / total moles 

 
0.09331 

 
 
 
 
 
 

b. the molality of urea in this solution   
 

m = mole solute / kg of solvent 
 

5.711 [mol/kg] 
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3. Which solvent, water or carbon tetrachloride, would you choose to dissolve each of the 
following?  (water is a polar compound, CCl4 is non-polar, and “like dissolves like”) 
a. SF2 (this is a polar compound) ...........................................................................water 

b. CO2 (this is a NON-polar compound)......................................................................CCl4 

c. MgF2 (this is an ionic, or super-polar compound).................................................water 

d. H2CCH2(this is a hydrocarbon, which are always NON-polar compounds).................CCl4 

 
4. What is the concentration of nitrogen in a container of water that is open to the 

atmosphere at sea level and 20.0°C?  The partial pressure of nitrogen is 0.78 atm at sea 

level.  The Henry’s Law constant for nitrogen in water at 20.0°C is 8.47x10-4 [mol/L⋅ atm]. 
 

(Henry’s Law =)  
 
Concentration of gas in liquid = K (constant) x P (pressure of gas above 
liquid) 
 
C = K x P 
 
C = 8.47x10-4 [mol/L⋅⋅⋅⋅ atm] x 0.78 atm = 0.00066 atm 

 
 

 
 
 
 
5. What is the freezing point of a solution made by dissolving 30.00 g of fructose, C6H12O6, in 

200.0 g of water?   
 
 Tf = Tf°°°° (pure solution) - ∆∆∆∆Tf 
 
 ∆∆∆∆Tf = kf x molality = kf x moles fructose / kg of solvent 
 
 ∆∆∆∆Tf = 1.55°°°°C 
 
 Tf = –1.55°°°°C 
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Constants for Water: 

 

Kb = 0.51 [°C kg/mol] 

Kf = 1.86 [°C kg/mol] 
 

normal freezing point = 0.00°C 

normal boiling point = 100.00°C 
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