
4.29 Of these three solutions, (b) 0.2M HI will have the largest  
concentration of solvated protons because it is a strong acid.  In 
contrast, solution (a)LiOH is a strong base and will therefore  
release OH- ions into solution, rather than protons; while solution 
(c)CH3OH is an alcohol and will not dissociate at all in water.

4.30 Of these three solutions, (c)0.100M Ba(OH)2 will be the most 
basic. While solution (a)0.60M NH3 has a greater concentration, it is 
a weak base which does not extensively ionize water.  While solution 
(b)0.150M KOH is a more concentrated strong base, it is monobasic. 
In contrast, solution (c) is dibasic and will results in a 0.200M OH- 
concentration.

4.31 
a) Monoprotic acids have 1 acidic hydrogen; diprotic acids have 2. 
b) A weak acid doesn’t completely dissociate; a strong one does. 
c) An acid increases [H+] in water; a base increases [OH-] in water.



4.33 
It is interesting to note that the conjugate bases of the strong acids 
are also the anions that tend form soluble salts.  Although ClO3- and 
ClO4- don’t show up in our solubility table, they do tend to form 
soluble salts.  The one anion that tends to form soluble salts, but not 
a strong acid is acetate.
4.34 
All of the strong bases listed in table 4.2 are also the soluble 
hydroxides listed in table 4.1.  This is important because all metal 
hydroxide salts are basic, but most are not “strong” because they 
don’t dissolve in water. 
4.35  a) HF - weak acid - exists as a mixture 

b) CH3CN - weak base - exists as a mixture 
c) NaClO4 - salt - exists as ions 
d) Ba(OH)2 - base - exists as ions



4.37 a) H2SO3 - weak electrolyte 
b) C2H5OH - nonelectrolyte 
c) NH3 - weak electrolyte 
d) KClO3 - strong electrolyte 
e) Cu(NO3)2 - strong electrolyte

4.39 
a) 2HBr(aq) + Ca(OH)2(aq) ⇒ 2H2O(l) + CaBr2(aq) 

H+ + OH- ⇒ H2O (no 2’s)
4.39 
b) Cu(OH)2(s) + 2HClO4(aq) ⇒ 2H2O(l) + Cu(ClO4)2(aq) 

Cu(OH)2 + 2H+ ⇒ 2H2O + Cu2+

4.39 
c) Al(OH)3(s) + 3HNO3(aq) ⇒ 3H2O(l) + Al(NO3)3(aq) 

Al(OH)3 + 3H+ ⇒ 3H2O + Al3+



4.41a) CdS(s) + H2SO4 (aq) ⇒ CdSO4 (aq) + H2S(g) 

CdS + 2H+ ⇒ Cd2+ + H2S 
The gas is H2S

4.41b) MgCO3(s) + 2HClO4(aq) ⇒ Mg(ClO4)2(aq) + H2O (l) + CO2(g) 

MgCO3  + 2H+ ⇒ Mg2+ + H2O + CO2 
The gas is CO2


