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1.
Determine [H+], pH, pOH, and [OH-] of 0.135 M benzoic acid (Ka = 6.3 x 10-5).


Ka = 6.3 x 10-5 = 
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x2 = 8.51 x 10-6

x = [H+] = 2.92 x 10-3 M


pH = -log[H+] = -log (2.92 x 10-3) = 2.54


pOH = 14 – pH = 14 – 2.54 = 11.46


[OH-] = 10-pOH = 3.47 x 10-12

Note: [H+][OH-] = 1.0 x 10-14
2.
Determine [H+], pH, pOH, and [OH-] of 0.170 M ethylamine (Kb = 4.3 x 10-4).


CH3CH2NH2 (aq) + H2O (l) ↔ CH3CH2NH3+ (aq) + OH- (aq)


Kb = 4.3 x 10-4 = 
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x2 = [OH-] = 7.31 x 10-5

x = [OH-] = 8.55 x 10-3 M


pOH = -log[OH-] = -log (8.55 x 10-3) = 2.07


pH = 14 – pOH = 14 – 2.07 = 11.93


[H+] = 10-pH = 1.17 x 10-12

Note: [H+][OH-] = 1.0 x 10-14
3.
Which salt listed in Table 16.1 of the text is the most soluble?  Least soluble?  Explain.


The most soluble has the greatest Ksp.

4.
Write the Ksp expression for magnesium phosphate.


Mg3(PO4)2 (s) ↔3 Mg2+ (aq) + 2 PO43- (aq)



Ksp = [Mg2+]3[PO43-]2
5.
Determine the solubility of calcium fluoride (mol/L).



CaF2 (s) ↔ 
Ca2+ (aq) + 
2 F- (aq)
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Ksp = 5.3 x 10-9 = [Ca2+][F-]2 = (x)(2x)2


x = [Ca2+] = [CaF2 (aq)] = 1.1 x 10-3 M

1.1 x 10-3 M is the solubility of calcium fluoride—this is the concentration of the solution.

6.
A solution was made 3.22 x 10-5 M in [Mg2+] and 7.30 x 10-3 M in [CO32-].  Will a precipitate form?


MgCO3 (s) ↔ Mg2+ (aq) + CO32- (aq)


Ksp = 3.5 x 10-8 = [Mg2+][CO32-]


The student makes the solution and the question is...  are there too many ions present that a precipitate will form?  In other words, if the student combines a small amount of magnesium ion and carbonate ion it will stay in solution.  If the student adds too many ions, solubility would be exceeded, and ions will combine to form a solid (a precipitate).


"Q" is used to evaluate [Mg2+][CO32-]. This is the same thing as the Ksp expression, but the actual concentrations used in the experiment are used.


If Q = Ksp, no precipitate will form because the solution would be saturated.


If Q < Ksp, no precipitate will form because the solution would be less than saturated.


If Q > Ksp, a precipitate will form because the solution would be more than saturated—the solution would be saturated and excess ions would combine to form a solid (a precipitate).


In this case, Q is calculated to be 2.35 x 10-7.


Q > Ksp, so a precipitate will form.

7.
The solubility of PbF2 is 2.09 x 10-3 mol/L.  What is the concentration of Pb2+?  What is the concentration of F-?  Calculate Ksp.


PbF2 (s) ↔ 
Pb2+ (aq) + 
2 F- (aq)




2.09 x 10-3
2 x 2.09 x 10-3


Ksp = [Pb2+][ F-]2 = (2.09 x 10-3)(4.18 x 10-3)2 = 3.7 x 10-8
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