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Data:  
R = 0.0821 L atm/mol K = 62.4 L torr/mol K

kf (water) = 1.86oC/m

kb (water) = 0.52oC/m

Tf=imkf
Tb=imkb
=MRT

Psolution = PsolventXsolvent
Kw=1.0 x 10-14 M2
Grossmont College
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Actinide series

1. (20 points)  A 6.984 M solution of glucose (C6H12O6) has a density of 2.836 g/mL at 25oC.  Calculate
a. the mass percent of glucose

b. the mole fraction of glucose

c. the molality of glucose

d. the vapor pressure of water at 25oC is 23.8 torr.  What is the vapor pressure of this solution?

e. What is the boiling point of the glucose solution?

2. (8 points) In a study designed to prepare new gasoline-resistant coatings, a polymer chemist dissolves 6.053 g of polyvinyl alcohol in enough water to make 100.0 mL of solution.  At 25oC, the osmotic pressure of this solution is 0.272 atm.  What is the molar mass of the sample?
3. (6 points) The equilibrium constant for the reaction S2(g)  +  C(s)  (( CS2(g) is 28.5 at 500K.  What is the value of Kc at 500K for

a. CS2(g)  ((  S2(g)  +  C(s)

b. 2 CS2(g)  ((  2 S2(g)  +  2 C(s)

4. (20 points) Given the endothermic reversible reaction 

C(s)  +  H2O(g)  ((  CO(g)  +  H2(g)
a. How will the equilibrium position change if water vapor is introduced into the system?
b. How will the rate of the forward reaction change?

c. How will the rate of the reverse reaction change?

d. How will the equilibrium position change if more carbon is added to the system?

e.  How will the equilibrium position change if the volume of the reaction vessel is decreased?

f. How will the equilibrium position change if hydrogen gas is removed form the system?

g.  How will the rate of the forward reaction change?

h. How will the rate of the reverse reaction change?

i. Write the Kc expression for this reaction.

j. If the value of Kc for this reaction is 0.00763M at 25oC, what is the value of Kp?

5. (6 points) The water-gas shift reaction plays a central role in the chemical methods for obtaining cleaner fuels from coal:

CO(g)  +  H2O(g)  ((  CO2(g)  +  H2(g)

At a given temperature, Kp = 2.7.  If 0.13 mol of CO, 0.56 mol of H2O, 0.62 mol of CO2, and 0.43 mol of H2 are introduced into a 2.0 L flask, in which direction must the reaction proceed to react equilibrium?

6. (8 points) Hydrogen iodide decomposes according to the reaction

2HI(g)  ((  H2(g)  +  I2(g)

A sealed 1.50 L container initially holds 0.00623 mol of H2, 0.00414 mol of I2, and 0.0244 mol of HI at 703 K.  When equilibrium is reached, the equilibrium concentration of H2(g) is 0.00467 M. 

What are the equilibrium concentrations of HI(g) and I2(g)?  

[HI] = 

[I2] = 

What is the value of Kc for the reaction?

7. (10 points) A 0.30 M solution of C2H5NH2 is made and the pH of the solution is found to be 9.276.  
a. Write the equation for the reaction of C2H5NH2 with water.

b. Calculate the kb for C2H5NH2
c. Identify the conjugate acid and determine its Ka.
8. (5 points) When the following reaction comes to equilibrium does the equilibrium mixture contain mostly reactants or mostly products?

H2(g)  +  S(s)  ((  H2S(g)   Kc = 7.8 x 105
9. (8 points) Consider the reaction N2(g)  +  O2(g)  ((  2 NO(g)  with Kp = 2.87 at a certain temperature.  If NO is introduced into a 5.00 L container with a pressure of 4.87 atm, calculate the equilibrium pressures of all species.

10. (8 points) Given 3 O2(g)  (( 2 O3(g) with Kp = 2.5 x 10-52/atm at a certain temperature.  Calculate the equilibrium pressures of O2 and O3 if the initial pressures are 2.86 atm O2 and 4.86 atm of O3.

11. (8 points) Calculate the pH of a 0.30M solution of nitrous acid (HNO2) with Ka = 4.5 x 10-4 M





















