 SEQ CHAPTER \h \r 1Sheet 20B.  Equilibrium
1. 12 moles of SO2 and 8 moles of NO2 are placed in an empty   2.0 liter vessel. They reach

   equilibrium. Find the Keq if the equilibrium concentration of NO2 is 1.0 M.

    ( SO2 + NO2  =  SO3 + NO )

2. At a certain temp. the Kc is 2.0 M for the reaction  N2O4(g) = 2 NO2 (g). 

If 1.00 mole of N2O4 is introduced into a container at that temperature, what will be the     equilibrium concentration of NO2 if     a) the volume of the container is 1.0 liter         

   b) the volume of the container is 10.0 liters? (quadratic formula)

3. Suppose that the Kc for the reaction  N2 + 3 H2 = 2 NH3 is 1.0 x 10-10. What would the

   equilibrium conc. of NH3 be if 4.00 moles of H2 and 2.50 moles of N2 were introduced

   into a 2.00 liter vessel?

4. Consider the exothermic reaction  2 NO + O2 = 2 NO2 (gases)

    What is the   1) ultimate effect on the point of equilibrium (i.e. to the  left or the right.)

    2) effect on the numerical value of Keq

    3) instantaneous effect on the reaction rate

    4) ultimate effect on the concentration of NO2
    5) ultimate effect on the quantity of O2     of doing the following:

      a) increasing the temperature  b) doubling the conc. of NO2 

      c) decreasing the partial pressure of O2
      d) decreasing the total pressure by increasing the volume. 

      e) adding a catalyst to the system    f) removing some oxygen.

5. Suggest 4 ways to increase the equilibrium concentration of  NH3 in the reaction from

    question 3.   ΔH for this reaction is -46 kJ./mole NH3. Which of these methods would 

    change  the value of the equilibrium constant?

6. One mole of  SO3 was placed in a 1.00 liter vessel. When equilibrium was established in

   the reaction  2 SO3 = 2 SO2+ O2  the vessel was found to contain 0.60 mole of SO2.

   Find the Kc for the reaction. (All components are gases )

7.Suppose that at 600o C the Kc for the REVERSE reaction in question 6 is 4.50 liters/mole.

  A quantity of SO3 gas was placed in a one liter reaction vessel at that temp. If at 

  equilibrium the system contained 2.0 moles of oxygen, how many moles of SO3 were

  originally placed in the flask?

8. SO2 + NO2 = SO3 + NO   (gases)  In a 1.00 liter vessel at equilibrium there was 0.60 mole of SO3,  0.400 mole of NO, 0.100 mole of NO2 and 0.800 mole of SO2.  How many moles of NO would have to be forced into the reaction vessel, assuming the volume and temperature are constant, in order to increase the amount of NO2 to 0.300 moles?  ( 2.05 )

 9. For the reaction in solution A + B  = C + D the K is 64.0  Find the final

    concentrations of all components if

  a) the initial concentrations of A and B are both 1.00 M, with no initial C or D.

  b) the concentrations of all 4 components are initially 1.00 M

  c) the initial conc. of A is 2 M,  B is 0 M ,  C is 4 M and D is 0 M

10. 2.0 g of solid carbon and 1.00 g of Hydrogen gas  are placed in a 5.0 liter container,

    sealed, and heated to 1000oC. The carbon remains a solid. At equilibrium the container

    was found to contain 0.22 grams of CH4. Find the Kc for the reaction

    C(s) + 2 H2 (g)    = CH4 (g)        (0.31 liters/mole )

11. Consider the reaction COCl2 = Cl2 + CO2    at 298 K.

    If at equilibrium [COCl2]=0.35 M, [CO] = 0.65 M, and   [Cl2]= 0.65 M       (all gases)

   a) Write the equilibrium expression

   b) calculate the numerical value of the equilibrium constant, Kc, indicating the correct

       units.

   c) from the value of Kc, find the value of Kp, indicating the correct units.

12. Fill in the blanks for the following conditions of equilibrium:

     Reaction is A + 2 B  = C + 3 D

                        [A]  [B]    [C]     [D]  in  M.

         initial         1    1      0       0
   equilibrium a     ?    ?      .3      ?
   equilibrium b     ?    .8      ?      ?
   equilibrium c     ?    ?       ?      1
   equilibrium d    .7    ?       ?      ?
13. H2 + I2 = 2 HI (all gases). The specific rate constant for the forward reaction is 0.83

    at 490 K. Calculate the rate constant of the reverse reaction if the equilibrium constant 

    is 45.9 at that temperature.

14. You are given a box containing NH3, N2 and H2 at equilibrium at 1000 K. The

    concentration of NH3 is 0.102 M , N2 is 1.03 M  and the conc. of H2 is 1.62 M. 


a)Calculate  the Kc for the  reaction,  N2 + 3 H2  = 2 NH3.        


b) Find the Kp for the reaction.

15. H2 gas, S2 gas and H2S gas are in equilibrium with each other under the following

    conditions: 1.68 moles H2S, 1.37 moles H2 and 2.88 x 10-5 moles of S2 are in a volume

    of 18.0 liters at 750oC. a)Find the Kc for the reaction.   b) Find the Kp at that temperature.  

    2 H2 + S2  = 2 H2S  (all gases)

16. At 500 K PCl5 decomposes into PCl3 and Cl2. It is found that if you put 1.000 mole of

    PCl5 into a 1.000 liter box at 500oC.  13.9% of it decomposes to the trichloride and

    chlorine. Calculate Kc at that temperature for the decomposition reaction.

17. Given Kc = 6.45 lit./mole for  2 NO + O2 = 2 NO2 (gases) at a temp. of 500 K. What

    concentration of oxygen would be needed   to maintain equilibrium in a system where

    NO and NO2 are known to be at equal concentrations?

18.Kc=3.76x10-5 for I2 = 2 I at 1000K. (gases)  You inject 1.00 mole of I2 into a 2.00 liter

    box at 1000 K. What will be the   equilibrium concentrations of I2 and  I ?

