Limited Solubility – KSP
Solution Set

1.    E

KSP  =  [X+3][OH-1]3  =  (x)(3x)3  = 27x4  = 8.0 x 10-18   (  x  =  M.S.  = 2.33 x 10-5 M



[OH-1]  =  3x  =  2.3 x 10-5 M  (  pOH  = 4.15  (  pH  = 9.85
2.    D

for Ag2S    [(2.00 x 10-5 g)/(0.100 liter)] x [(1mole) / (247.9 grams)]  = 8.07 x 10-7 M  =  x



KSP  =  4x3  = 2.09 x 10-18
3.    A

pH  = 10.00  (  pOH  = 4.00  (  [OH-1]  =  2x  =  1.0 x 10-4 M  (  x =
5.0 x 10-5 M



KSP  =  4x3  = 5.0 x 10-13    

4.    A

KSP  = 108x5  = 5.6 x 10-25   (  x  =  M.S.  = 5.53 x 10-6 M



250.0 liters  x  5.53 x 10-6 moles / liter  x   233.4 g/mole  =  0.32 grams
5.    E

KSP  is for the following reaction:    Zn(OH)2(s) ((  Zn+2(aq)  +  2 OH-1(aq)



Kinst  is for the following reaction:    [Zn(OH)4(aq)]-2 ((  Zn+2(aq)  +  4 OH-1(aq)


for:      Zn(OH)2(s) +  2 OH-1(aq)       ((     [Zn(OH)4(aq)]-2


take  :              Zn(OH)2(s) ((  Zn+2(aq)  +  2 OH-1(aq)


=  KSP


and add           Zn+2(aq)  +  4 OH-1(aq) ((  [Zn(OH)4(aq)]-2


=  1/Kinst



then KC  = KSP / Kinst   = 4.5 x 10-17  / 3.6 x 10-16   = 0.125
6.    C
cannot simply look  at the exponent (you could if all of the compounds had the same formula form, for example, all AB2).   Need the MS for each.


Since A, B, and D all have the “AB” form, can use the exponent to see that CuCO3 has the largest solubility.
For C, MS for silver phosphate is 1.6 x 10-5



For E, MS for cadmium hydroxide is 1.44 x 10-5, which is the largest.

7.    E

Common ion effect



KSP  =  [Mg+2][F-1]2  = 8.0 x 10-18   (  [x][0.20 + x]2  = [x][0.20]2


 x  =  2.0 x 10-16 M   <<<  0.20  so you are justified in ignoring x



1.0 liter x (2.0 x 10-16 M)  = 2.0 x 10-16 mole of MgF2 dissolved

8.    D

Since all three have the same concentration, they all have the same value of QIP.



pH = 8.00  so pOH  = 6.00  so [OH-1] = 1.0 x 10-6 M



QIP  =  [0.010][ 1.0 x 10-6]2   = 1.0 x 10-14   

less than KSP  for Mn(OH)2, but larger than the other two. 
