1. Write equilibrium constant expressions for the reactions represented as follows:

MgSO4(s) ( MgO(s)  +  SO3(g)
N2(g)  +  O2(g) ( 2 NO(g)
2 NO(g)  +  O2(g) ( 2 NO2(g)
Cu2+(aq)  +  H2(g) ( Cu(s)  +  2 H+(aq)
Ni(s)  +  4 CO(g) ( Ni(CO)4(l)
2.  Would the value of the equilibrium constant for the equation  below be expected to increase or decrease as the temperature increases ?  Explain your answer.

NaClO3 (s) (  NaClO2(s)  +  1/2  O2 (g)

3.  At  298 K, the equilibrium  H2(g)  +  I2(g)  (  2  HI (g)  has  Keq = 794 .  What is the numerical value of Keq for each of the following?

a. 3 H2(g)  +  3 I2(g)  ( 6 HI (g)

b. 12 HI (g) (  6 H2(g)  +  6 I2(g)

4.  The data below was measured at 330o C.

H2(g)  +  O2(g)  ----->  H2O2(g)    Keq  = 2.3 x 106
H2(g)  +  1/2 O2(g)  ----->  H2O(g)     Keq  = 4.3 x 1018
a.  Find the numerical value of  Keq for the equation:H2O(g)  +  1/2 O2(g)  ----->  H2O2(g)
b. Is the reaction represented above essentially complete or is there essentially no reaction at 330o C  ?

5.  Order the reactions represented below according to their tendency to proceed toward completion.
4 NH3(g)  +  3 O2(g)  ----->  2 N2(g)  +  6 H2O(g)    K = 1 x 10228
N2(g)  +  O2(g)  ----->  2 NO(g)    K = 5 x 10-31
2 HF(g)  ----->  H2(g)  +  F2(g)    K = 1 x 10-23
2 NOCl(g)  ----->  2 NO(g)  +  Cl2(g)    K = 5 x 10-4
6.  At 1135 K, an equilibrium between U3O8 and chlorine is established as shown in the equation below:

U3O8(s)  +  3 Cl2(g)  ----->  3 UO2Cl2(g)  +  O2(g)
When an excess of the uranium oxide is mixed with around 1 atm of chlorine, the equilibrium partial pressure of Cl2 is 765.6 Torr and that of the product uranyl chloride is 0.734 Torr.  What is the value of Keq for the equation represented ?

7.  What are four ways the equilibrium pressure of SO3 can be increased in an equilibrium system, assuming the only reaction is represented by:
 SO3(g) ( SO2(g)  +  1/2 O2(g) H = 98 kJ/mole


8.  Solid ammonium carbamate, NH4CO2NH2 reacts as represented below:

NH4CO2NH2(s)  ----->  2 NH3(g)  +  CO2(g)
a.  At 25o C, the total pressure of the equilibrium mixture is 0.116 atm if the starting material is placed in an evacuated container.  What is the numerical value of Keq for the equation? What assumption must be made?

b.  If 0.1 atm of CO2 is introduced after the equilibrium is reached,

i. will the final pressure of CO2 be greater or less than 0.1 atm ?

ii. will the pressure of ammonia increase or decrease ?

9.  Tell how the changes stated below will affect (decrease, increase, or no effect) the equilibrium partial pressure of SO3 in the reaction mixture represented by:

2 S(s)  +  3 O2(g)  ----->  2 SO3(g)    H = -396 kJ/mole

a. Increase the partial pressure of oxygen.
b. Increase the mass of sulfur.

c. Lower the temperature.
d. Increase the volume of the container.

e. Add V2O5 as a catalyst for the reaction.


10.  State how the changes listed will affect (decrease, increase, or no effect) the amount of oxygen in the equilibrium reaction mixture represented by:

2 H2(g)  +  O2(g)  ----->  2 H2O(g)    H = -488 kJ/mole

a. The volume of the container is decreased.
b. Hydrogen is added to the system.

c. Water is removed from the system using a drying agent.
d. The system temperature is increased.

e. Helium is added, keeping the container volume constant.


11.  Sketch a rough graph to how the partial pressures of H2, N2, and NH3 would change with time after H2 is added to a mixture of these gases that is initially at equilibrium.  Start the graph at some arbitrary partial pressures, show the injection time and afterward.

12.  At 700 K, it is found that:

2 HI(g)  ( H2(g)  +  I2(g)   K =0.0181
In a mixture of 0.70 atm HI + 0.02 atm I2 + 0.02 atm H2 is made, will any reaction occur ?  If so, in which direction ?

13. Predict whether mixing solutions of the following will result in the formation of a precipitate.  If so, write the net ionic equation for the reaction. If there is no reaction, write NR.

(a) silver(I) nitrate and rubidium bromide

(b) cesium hydroxide and ammonium chloride

(c) potassium sulfide and copper(II) chloride

