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 Acid-Base Theory Worksheet
1. What were the limitations surrounding the Arrhenius theory.  How were these limitations overcome in the Brønsted-Lowry theory?

2. Decide whether the following are Brønsted-Lowry acids, bases or both.

a. NH4+
b. NH3
c. H2O

d. C2H3O2-
e. H3PO4
f. Ca(OH)2
g. HCl

h. H3O+
i. HC2H3O2
3. Identify the acid, the base, the conjugate acid, and the conjugate base in the equilibrium reactions represented by the following equations:

a. HBr (aq) + H2O (l) ⇌ H3O+ (aq) + Br- (aq)
b. NH4+ (aq) + Cl- (aq) ⇌ NH3 (g) + HCl (g)

c. HCHO (aq) + H2O (l) ⇌ CHO2- (aq) + H3O+ (aq)

d. C6H5NH3+ (aq) + H2O (l) ⇌ C6H5NH2 (aq) + H3O+ (aq)

e. H2CO3 (aq) + OH- (aq) ⇌ HCO3- (aq) + H2O (l)

f. HSO4- (aq) + HPO42- (aq) ⇌ H2PO4- (aq) + SO42- (aq)

g. HSO4- (aq) + HCl (aq) ⇌ Cl- (aq) + H2SO4 (aq)

4. Complete each equilibrium equation and then identify the acid, base, conjugate acid, conjugate base, and all amphiprotic entities.

a. H3PO4 (aq) + NH3 (aq) ⇌
b. HC4H7O2 (aq) + CN- (aq) ⇌
5. Write the acid or base ionization constant equations for the following at equilibrium:
a. HCN (aq)

b. HNO2 (aq)

c. HSO4- (aq)

d. NH3 (aq)

e. ClO- (aq)

f. C2H3O2- (aq)

6. Arrange the following according to increasing strength of acids: H2O, H3O+, HCl, HC2H3O2, H2S
7. Arrange the following according to increasing strength of bases: F-, Cl-, NO2-, CN-
