Exercises on theories of acids and bases
Bronsted-Lowry theory (applies in aqueous solutions)

1.  Deduce the formula of the conjugate acid of the following:

(a)  SO32-                 (b)   CH3NH2                (c) C2H5COO-           (d) NO3-
       (e)  F-                      (f)  HSO4-   

2.   Deduce the formula of the conjugate base of the following:

       (a)  H3PO4                       (b)  CH3COOH             (c)  H2SO3                (d)  HSO4-
       (e)  OH-                    (f)  HBr

3.   For each of the following reactions, identify the Bronsted-Lowry acids and bases and the  

      conjugate acid –base pairs:

     (a)  CH3COOH (aq)  +  NH3  (aq)   (  NH4+  (aq) +  CH3COO- (aq)
(b) CO32- (aq)  +  H3O+ (aq)  (  H2O (l) +  HCO3- (aq)
(c) NH4+ (aq)  +  NO2-  (aq)   (  HNO2  (aq) +  NH3 (aq)
Lewis Theory: a much broader theory

1.  For each of the following reactions identify the Lewis acid and the Lewis base:

(a) 4NH3 (aq)   +  Zn2+ (aq)  (  [Zn(NH3)4]2+ (aq)

(b) 2Cl- (aq)   +  BeCl2 (aq)  (   [BeCl4]2- (aq)

(c) Mg2+ (aq)  +  6H2O (l)  (   [Mg(H2O)6]2+ (aq)

2.  Which of the following could not act as a ligand in a complex ion of a transition metal?

A.   Cl-                            B.  NCl3                            C. PCl3                          D. CH4
3. Which of the following reactions represents an acid-base reaction according to Lewis theory but not according to the Bronsted Lowry theory:

A. NH3  (aq) +   HCl (aq)  (  NH4Cl (s) 
B. 2H2O (l)  (  H3O+ (aq) +  OH- (aq)
C. Cu2+ (aq)  +  4NH3 (aq)   (  [Cu(NH3)4]2+ (aq)
D. BaO (s)  +   H2O (l)  (   Ba2+ (aq)   +   2OH- (aq)
