
CHEM. 102 PRACTICE PROBLEMS, CHAPTERS 14, 15 
 
1. The osmotic pressure of 210mL of an aqueous solution containing  0.150g of the enzyme 
lysozyme is found to be 0.95 torr at 298K. Calculate the molar mass of lysozyme. 
 

2. . The observed boiling point of a 1.00 molal solution of urea in water is found to be 
100.51 oC at 1.00 atm. (a) Calculate Kb for water. (b) Predict, giving your reasons, the 
boiling points at 1.00 atm of the fiollowing aqueous solutions; sucrose is a molecular 
compound: 

3.50 molal sucrose (ans. 101.78oC);  1.3 molal KBr (101.33 oC); 1.3 molal 
Al2(SO4)3 (103.3 oC). 
 
3. At 1275K the equilibrium constant for the following equilibrium = 0.403 
 
 FeO(s)   +   CO(g)   =  Fe(s)   +   CO2(g) 
 
 
3.1 If CO gas is injected at an initial pressure of 9.5 atm into a 7.5L 
container at 1275K that contains excess FeO(s) calculate the partial 
pressures of all the resulting gases when the system reaches equilibrium. 
3.2; CIRCLE all the correct answers: 
To increase the equilibrium partial pressure of CO2(g) in the system in 3.1 you should: 

 
A.  Increase the amount of FeO(s) in the system 

 
B. Add some Fe(s) to the system 

 
C. Add a catalyst 

 
D. All the above 

 
E. None of A through C 

 
4. Sodium benzoate, C6H5COO-Na+,  when dissolved in water equilibrates to yield 
benzoic acid, C6H5COOH, and hydroxide ion, OH-. The equilibrium constant for this 
process is 1.5 x 10-10 : 
 
C6H5COO-   +   H2O   = C6H5COOH   +   OH- 
 
 
Calculate the equilibrium concentration of hydroxide ion in a 0.155 M solution of sodium 
benzoate. 
(NOTE: You may wish to use a reasonable approximation. If you do, make an EXPLICIT 
check of your assumption.) 
 



5. At 373K K = 1.5 x 108  for the following reaction:  CO(g)  +  Cl2(g)  =  COCl2(g) 
 

5.1By making appropriate approximations calculate the partial pressures of CO(g) and 
Cl2(g) in equilibrium in a vessel of volume 5.35L at 373K that initially contained 
COCl2(g) at a pressure of 0.50 atm 
 
5.2 The reaction CO(g)  +  Cl2(g)  =  COCl2(g) is exothermic. To increase the equilibrium 

concentration of COCl2(g) you should 
A. Decrease the pressure 
B. Increase the temperature 
C. Remove some CO(g) from the mixture 
D. All the above 
E. None of the above 

 
6. Cyanic acid, HCNO, is a weak acid. In a 0.20M solution of HCNO the concentration 
of H3O+is found (incidentally, how is it found?) to be 6.5 x 10-3 M. Calculate Ka  for 
HCNO. 
 
7. Water was added to a 30.0 mL portion of a 0.180 M solution of HCl until its molarity 
was 2.00 x 10-2 M. How much water was added? 
 
8. The density of a 15.0% by mass solution of HNO3 in water is 1.084 g/mL at 293K. 
Calculate the molarity and the molality of HNO3 in this solution. 
 
 


