Name________________________________________________  Date_______________________  Chemistry

Equilibrium Constant Practice

1. For chemical equilibrium to occur, a reaction ____________________________________________.

2. Chemical “equilibrium” implies that ___________________________________________ 

            equals   ____________________________________________

The equilibrium constant expression is also called the “mass action expression” or the “Q expression”.  Write the expression for questions 3-13.  Remember:  the expression can be written directly from a balanced equation:

a A + b B             c C + d D

                                                    [C]c[D]d
- the form of the expression is:     [A]a[B]b
Products over Reactants, coefficients become exponents, and terms are multiplied, NOT ADDED! Solids and liquids DO NOT appear in the expression.
3. H2 (g) + CO2 (g) ↔  CO (g) + H2O (g) 
4. N2 (g) + 3 H2 (g) ↔   2 NH3 (g)

5. HC2H3O2 (aq) ↔ H+ (aq) + C2H3O2¯ (aq)

6. HNO2 (aq) ↔  H+ (aq) + NO2¯ (aq)

7. HC2H3O2 (aq) + H2O (l) ↔ > H3O + (aq) + C2H3O2¯ (aq)

8. HNO2 (aq) + H2O (l)  ↔  H3O + (aq) + NO2¯ (aq)

9. AgBr (s) ↔  Ag+ (aq) + Br¯ (aq)

10. FeS (s) ↔  Fe2+ (aq) + S2¯ (aq)

11. PCl5 (g) ↔   Cl2 (g) + PCl3 (g)
12. 4 NH3 (g) + 5 O2 (g) ↔   6 H2O (g)  + 4 NO (g)

13. Pb3(PO4)2 (s) ↔  3 Pb2+ (aq) + 2 PO43¯ (aq)
14. Ag2CO3 (s) ↔  2 Ag+ (aq) + CO32¯ (aq)

Write the equilibrium expression, Keq, for each of the following reactions.  
15. HC2H3O2(aq)  +  H2O(l) ⇌ H3O+(aq)  +  C2H3O2-(aq)
16. MgO(s)  + CO2(g) ⇌ MgCO3(s)
17. C(s) + CO2(g) + 2Cl2(g) ⇌ COCl2(g)
18. Ca3(PO4)2(s) ⇌ 3 Ca2+(aq) + 2 PO43-(aq)
19. ZnO(s)  +  CO(g) ⇌ Zn(s)  +CO2(g)
20. Find the value of the equilibrium constant:  
H2 (g) + CO2 (g) ↔   CO(g) + H2O (g)        
The equilibrium concentrations are found to be  [H2] = 0.060 M;  [CO2] = 0.075 M;  [CO] = 0.100 M;  [H2O] = 0.025 M.
21.  Find the value of the equilibrium constant for  
H2 (g) + I2 (g) ↔   2 HI (g)
given equilibrium concentrations:  [H2] = 1.2x10-3 M; [I2] = 3.4x10-3 M;  [HI] = 4.0x10-8 M.
22. Find the value of the equilibrium constant for  
N2 (g) + 3 H2 (g) ↔   2 NH3 (g)
given equilibrium concentrations:  [H2] =  0.1 atm; [N2] =0.06 atm; [NH3] =  6.0 atm.
KEY--Equilibrium Constant Practice

1. For chemical equilibrium to occur, a reaction occurs in a closed system.
2. Chemical “equilibrium” implies that forward reaction equals the rate of the reverse reaction.
The equilibrium constant expression is also called the “mass action expression” or the “Q expression”.  Write the expression for questions 3-13.  Remember:  the expression can be written directly from a balanced equation:
a A + b B             c C + d D

                                                    [C]c[D]d
- the form of the expression is:     [A]a[B]b
(Products over Reactants, coefficients become exponents, and terms are multiplied, NOT ADDED!)

 Solids and liquids DO NOT appear in the expression.
3. H2 (g) + CO2 (g) ↔  CO (g) + H2O (g) 
4. N2 (g) + 3 H2 (g) ↔   2 NH3 (g)

5. HC2H3O2 (aq) ↔ H+ (aq) + C2H3O2¯ (aq)

6. HNO2 (aq) ↔  H+ (aq) + NO2¯ (aq)

7. HC2H3O2 (aq) + H2O (l) ↔ > H3O + (aq) + C2H3O2¯ (aq)

8. HNO2 (aq) + H2O (l)  ↔  H3O + (aq) + NO2¯ (aq)

9. AgBr (s) ↔  Ag+ (aq) + Br¯ (aq)

10. FeS (s) ↔  Fe2+ (aq) + S2¯ (aq)

11. PCl5 (g) ↔   Cl2 (g) + PCl3 (g)
12. 4 NH3 (g) + 5 O2 (g) ↔   6 H2O (g)  + 4 NO (g)

13. Pb3(PO4)2 (s) ↔  3 Pb2+ (aq) + 2 PO43¯ (aq)
14. Ag2CO3 (s) ↔  2 Ag+ (aq) + CO32¯ (aq)

Write the equilibrium expression, Keq, for each of the following reactions.  
15. HC2H3O2(aq)  +  H2O(l) ⇌ H3O+(aq)  +  C2H3O2-(aq)
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16. MgO(s)  + CO2(g) ⇌ MgCO3(s)
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17. C(s) + CO2(g) + 2Cl2(g) ⇌ COCl2(g)
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18. Ca3(PO4)2(s) ⇌ 3 Ca2+(aq) + 2 PO43-(aq)
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19. ZnO(s)  +  CO(g) ⇌ Zn(s)  +CO2(g)

[image: image5.wmf]]

[

]

[

2

CO

CO

K

eq

=


20. Find the value of the equilibrium constant:  
H2 (g) + CO2 (g) ↔   CO(g) + H2O (g)        
The equilibrium concentrations are found to be  [H2] = 0.060 M;  [CO2] = 0.075 M;  [CO] = 0.100 M;  [H2O] = 0.025 M.
21.  Find the value of the equilibrium constant for  
H2 (g) + I2 (g) ↔   2 HI (g)
given equilibrium concentrations:  [H2] = 1.2x10-3 M; [I2] = 3.4x10-3 M;  [HI] = 4.0x10-8 M.
22. Find the value of the equilibrium constant for  
N2 (g) + 3 H2 (g) ↔   2 NH3 (g)
given equilibrium concentrations:  [H2] =  0.1 atm; [N2] =0.06 atm; [NH3] =  6.0 atm.
Ans: 20) 0.56   21) 3.9x10-10   22) 6.0x105
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