AP Chem CH 13 Practice Quiz

1. At equilibrium

a) All chemical processes have ceased

b) The rate of the forward reaction equals that of the reverse reaction.

c) The equilibrium constant for the forward reaction equals that of the reverse reaction

d) B and C only

e) None of the above

2. Which one of the following will change the value of an equilibrium constant?

a) Changing temperature

b) Adding other substances that do not react with any of the species involved in the equilibrium.

c) Varying the initial concentrations of reactants.

d) Varying the initial concentrations of products.

3. An equilibrium constant with a large magnitude indicates

a) A very fast reaction

b) More products at equilibrium

c) More reactants at equilibrium

d) nothing, without considering the stoichiometry of the reaction

e) A very slow reaction

4. The equilibrium constant for reaction (1) is K.  What is the equilibrium constant for equation (2)?

(1) SO2(g) + 1/2O2(g) <---> SO3(g)

(2) 2SO3(g) <---> 2SO2(g) + O2(g)

a) K squared  (K2)

b) 2K

c) 1/2K

d) 1/K squared  (1/K2)

5. BaS(s) + 2O2(g) <--> BaSO4(s)

Which one of the following is the correct expression for Kc for this above equation?

a) 1/[O2]2
b) [BaSO4] / [BaS] [O2]2
c) [O2]2
d) [BaS] [O2]2 / [BaSO4]

6. Three gases are in equilibrium in a closed chamber sealed with a piston.

2NH3(g) <--> N2(g) + 3H2(g) 

Which of the responses is correct for each of the following cases in questions 6-9?

The piston is pushed into the chamber

a) The mole fraction of N2 increases

b) The mole fraction of N2 decreases

c) The mole fraction of N2 remains the same

d) The mole fraction of N2 increases and then decreases

e) Direction of change cannot be predicted with the given information.

7. More H2 is added as the piston is adjusted to maintain constant pressure

2NH3(g) <--> N2(g) + 3H2(g

a) The mole fraction of N2 increases

b) The mole fraction of N2 decreases

c) The mole fraction of N2 remains the same

d) The mole fraction of N2 increases and then decreases

e) Direction of change cannot be predicted with the given information.

8. The chamber is heated while the piston is held steady

2NH3(g) <--> N2(g) + 3H2(g

a) The mole fraction of N2 increases

b) The mole fraction of N2 decreases

c) The mole fraction of N2 remains the same

d) The mole fraction of N2 increases and then decreases

e) Direction of change cannot be predicted with the given information.

9. A catalyst is added while the piston is held steady

2NH3(g) <--> N2(g) + 3H2(g

a) The mole fraction of N2 increases

b) The mole fraction of N2 decreases

c) The mole fraction of N2 remains the same

d) The mole fraction of N2 increases and then decreases

e) Direction of change cannot be predicted with the given information.

10. An equilibrium reaction may be forced to completion by:

a) adding a catalyst

b) increasing the pressure

c) increasing the temperature

d) removing the products from the reaction mixture as they are formed

e) decreasing the reactant concentration

11. Consider the following reaction.  

PCl5(g) <--> PCl3(g) + Cl2(g)

Initially, 0.84 moles of PCl5(g) is placed in a 1.0L flask.  At equilibrium, 0.72 moles of PCl5(g) is present.  What is the value of Kc for this reaction?

a) 0.62

b) 0.020

c) 0.72

d) 0.12

e) can't be determined from the information given

12. For which one of the following reactions is Kc equal to Kp?

a) H2(g) + Cl2(g) <--> 2HCl(g)

b) 2SO3(g) <--> 2SO2(g) + O2(g)

c) N2O4(g) <--> 2NO2(g)

d) C(s) + CO2(g) <--> 2CO(g)

13. 4CuO(s) + CH4(g) <--> CO2(g) + 4Cu(s) + 2H2O(g)

The value of Kc for this reaction is 1.10 at 25 degrees celcius.  What is the value of Kp for this reaction?

a) 37.2

b) 26.9

c) 4.63

d) 658

14. A 2.21L vessel was found to contain 0.0418 mol of CO2, 0.0281 mol of CO and 0.00889 mol of O2.  Is the system at equilibrium for the following reaction?  If not, which direction must the reaction proceed to achieve equilibrium?

2CO2(g) <--> 2CO(g) + O2(g)    Kc = 1.2 x 10-13
a) yes

b) no, to the right

c) no, to the left

d) not enough information given

15. Consider the reaction shown below

N2O4(g) <--> 2NO2(g)

Determine the value of the equilibrium constant for this reaction if an initial concentration of N2O4(g) of 0.0400 mol/L is reduced to 0.0055 mol/L at equilibrium.  There is no NO2(g) present at the start of the reaction.

a) 13

b) 0.87

c) 0.22

d) 0.022

16. If units were used with the equilibrium constant, Kc, for the following reaction:

CH4(g) + 3O2(g) <--> CO2(g) + 2H2O(g)

they would be

a) 1/M squared (1/M2)

b) M squared  (M2)

c) M

d) 1/M

e) M cubed  (M3)

17. The equilibrium constant for the reaction 

H2(g) + I2(g) <--> 2HI(g)    must be determined.  If 1.00 g of HI is placed in a 2.00 L flask, which of the following is LEAST important in determining the equilibrium constant?

a) The temperature must remain constant at the desired value.

b) Several measurements must be made to assure that the reaction is at equilibrium.

c) Only one of the three concentrations needs to be accurately measured.

d) All three concentrations must be accurately measured.

e) The original mass and volume of the flask must be accurately measured.  

18. A sample of solid NH4NO3 was placed in an evacuated container and then heated so that it decomposed explosively according to the following equation:

 NH4NO3(s) <--> N2O(g) + 2H2O(g)

At equilibrium the total pressure in the container was found to be 3.20 atm at a temperature of 500 degrees Celsius.  Calculate Kp.

a) 4.10 atm cubed

b) 1.23 atm cubed

c) 2.56 atm squared

d) 4.85 atm cubed

e) 1.14 atm squared

19. For problems19-25, use the following equation:

Ni(s) + 4CO(g) <--> Ni(CO)4(g)    The reaction is exothermic.

For each of the following questions 19-25, how would the following changes affect the above reaction if it is at equilibrium?

Add more Ni?

a) Shifts right

b) Shifts left

c) No change

d) Can't tell from the information given.

20. Add more CO(g)

Ni(s) + 4CO(g) <--> Ni(CO)4(g)    The reaction is exothermic.

a) Shifts right

b) Shifts left

c) No change

d) Can't tell from the information given.

21. Add Neon Gas.

Ni(s) + 4CO(g) <--> Ni(CO)4(g)    The reaction is exothermic.

a) Shifts right

b) Shifts left

c) No change

d) Can't tell from the information given.

22. Remove Ni(CO)4(g).

Ni(s) + 4CO(g) <--> Ni(CO)4(g)    The reaction is exothermic.

a) Shifts right

b) Shifts left

c) No change

d) Can't tell from the information given.

23. Cut volume by 1/2.

Ni(s) + 4CO(g) <--> Ni(CO)4(g)    The reaction is exothermic.

a) Shifts right

b) Shifts left

c) No change

d) Can't tell from the information given.

24. Increase the reaction temperature.

Ni(s) + 4CO(g) <--> Ni(CO)4(g)    The reaction is exothermic.

a) Shifts right

b) Shifts left

c) No change

d) Can't tell from the information given.

25. Add a catalyst.

Ni(s) + 4CO(g) <--> Ni(CO)4(g)    The reaction is exothermic.

a) Shifts right

b) Shifts left

c) No change

d) Can't tell from the information given.

26. 2SO3(g) <--> 2SO2(g) + O2(g)

After the equilibrium represented above is established, some pure O2(g) is injected into the reaction vessel at constant temperature.  After equilibrium is reestablished, which of the following has a lower value compared to its value at the original equilibrium?

a) Kp for the reaction

b) The total pressure in the reaction vessel

c) The amount of SO3(g) in the reaction vessel

d) The amount of O2(g) in the reaction vessel

e) The amount of SO2(g) in the reaction vessel.

27. 2NO(g) + O2(g) <--> 2NO2(g)   (exothermic)

Which of the following changes alone would cause a decrease in the value of Kp for the reaction represented above?

a) Decreasing the temperature

b) Increasing the temperature

c) Decreasing the volume of the reaction vessel

d) Increasing the volume of the reaction vessel

e) Adding a catalyst

28. For which of the following reactions will a reduction in volume NOT affect the equilibrium position?

a) H2(g) + Cl2(g) <--> 2HCl(g)

b) 2SO3(g) <--> 2SO2(g) + O2(g)

c) N2O4(g) <--> 2NO2(g)

d) C(s) + CO2(g) <--> 2CO(g)

29. A mixture of 0.500 mol H2 and 0.500 mol I2 was placed in a 1.00L flask.  The equilibrium constant Kc for the reaction H2(g) + I2(g) <--> 2HI(g) is 54.3.  What is the concentration of HI at equilibrium?

a) 0.5M

b) 1.0M

c) 0.786M

d) 0.393M

e) 0.107M

----------Key----------

1. (b) 

2. (a) 

3. (b) 

4. (d) 

5. (a) 

6. (b) 

7. (b) 

8. (e) 

9. (c) 

10. (d) 

11. (b) 

12. (a) 

13. (d) 

14. (c) 

15. (b) 

16. (d) 

17. (d) 

18. (d) 

19. (c) 

20. (a) 

21. (c) 

22. (a) 

23. (a) 

24. (b) 

25. (c) 

26. (e) 

27. (b) 

28. (a) 

29. (c)

