
 

 
1.A 7.06% aqueous solution of sodium bicarbonate  has a density of 1.19 g/mL at 25C 

a. What is the molarity of the solution  

b. What is the molality of the solution 

c. What is the mole fraction of solvent in the solution  

d. Estimate the normal boiling point of the solution( Kb of H2O = 0.512 C/m; normal boiling 

point of H2O = 100.00C  

e. Estimate the freezing point of the solution( Kf of H2O = 1.86C/m; freezing point of H2O = 

0.00C  

f. Estimate the osmotic pressure of this solution at 25C  

g. Estimate the vapor pressure of this solution at 25C. The vapor pressure of pure H2O at this 

temperature is 23.8 torr  

 

2. An aqueous solution of cesium chloride is prepared by dissolving 52.3 g cesium chloride in 

60.0g of water at 25C. The volume of this solution is 63.3 mL   

a. What is the density of the solution 

b. What is the molarity of the solution 

b. What is the molality of the solution 

c. What is the mole fraction of solvent in the solution  

d. Estimate the normal boiling point of the solution( Kb of H2O = 0.512 C/m; normal boiling 

point of H2O = 100.00C  

e. Estimate the freezing point of the solution( Kf of H2O = 1.86C/m; freezing point of H2O = 

0.00C  

f. Estimate the osmotic pressure of this solution at 25C  

 

3. A 8.05 % CH3OH(aq) has a density of 0.976 g/mL at 18C  

a. What is the molarity of the solution 

b. What is the molality of the solution 

c. What is the mole fraction of solvent in the solution  

d. Estimate the normal boiling point of the solution( Kb of H2O = 0.512 C/m; normal boiling 

point of H2O = 100.00C  

e. Estimate the freezing point of the solution( Kf of H2O = 1.86C/m; freezing point of H2O = 

0.00C  

f. Estimate the osmotic pressure of this solution at 18C  

g. Estimate the vapor pressure of this solution at 18C. The vapor pressure of pure H2O at this 

temperature is 17.5 torr  

 

4. The vapor pressure of ethanol, C2H5OH is 100 torr at 35 C. Calculate the vapor pressure of 

the solution formed by dissolving 6.00 mol of alpha naphthol, C10H8O, in 14. 00 mol of 

C2H5OH. Assume alpha naphthol to be nonvolatile at this temperature.  

 

5. Both ethanol, C2H5OH and propanol, C3H7OH, are volatile. At 35 C, the vapor pressure of 

pure ethanol is 100 torr and that of propanol is 37.6 torr. What is the vapor pressure at this 

temperature of a solution is formed by mixing 36.9 g of ethanol and 12.0 g  propanol.  



 

6. The boiling point of pure ethanol, C2H5OH, is 78.4 0 C. Its boiling point elevation constant is 

1.22 C/m. What is the boiling point of a solution formed by dissolving 8.00 g of alpha-naphthol 

(C10H7OH) in 100.0 g ethanol. The molar mass of alpha-naphthol is 144.18 g/mol. 

 

7. The freezing point of CCl4 is -22.92C. Calculate the freezing point of the solution prepared 

by dissolving 17.5g of pyrazine (C4H4N2) in 1250g of CCl4. The freezing point depression 

constant for CCl4 is 29.8 °C/m.  

 

8. A solution is prepared by dissolving 1.22 g of compound in enough water to make up 262 mL 

in volume. The osmotic pressure of the solution is found to be 30.3 mmHg at 35.0 °C. Calculate 

the molar mass of the compound.  

 

9. a. When 1.00 g of a pheromone is dissolved in 8.50g of C6H6, a freezing point of 3.37°C is 

observed. What is the pheromone's molecular weight? The freezing point & the freezing point 

depression constant of C6H6 are 5.5 C & 5.12 C/m.  

b. The percentage composition of this pheromone is 80.78% C, 13.56% H, 5.66% O. What is its 

empirical formula & molecular formula  

 

 

 


