
AP* Solubility Equilibrium Free Response Questions
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 Average score = 2.87 

a) two points

SrSO4(s) <===> Sr(aq)2+ + SO4
2¯(aq)

at equilibrium: [SO4
2¯] = x = [Sr2+]

(x) (x) = Ksp = 7.6 x 10¯7

(x) = 8.7 x 10¯4 mol / liter = solubility of SrSO4

b) three ponts 

SrF2(s) <===> Sr(aq)2+ + 2 F(aq)¯ 

at equilibrium: [Sr2+] = x, [F¯] = 2x 

Ksp = [Sr2+] [F¯]2 = (x) (2x)2 = 7.9 x 10¯10

x = 5.8 x 10¯4 mol / liter = solubility of SrF2

c) two points 

Solve for [Sr+ required for precipitation of each salt. 

Ksp = [Sr2+][F¯]2 = 7.9 x 10 ¯10

= (x) (0.020 mole / 1.0 L)2 = 7.9 x 10¯10

x = 2.0 x 10¯6 M 

Ksp = [Sr2+][SO4
2¯] = 7.6 x 10¯7

= (y) (0.10 mole/1.0 liter) = 7.6 x 10¯7

y = 7.6 x 10¯6 M 

Since 2.0 x 10¯6 M < 7.6 x 10¯6 M, SrF2 must precipitate first. 

When SrF2 precipitates, [Sr2+] = 2.0 x 10¯6 M 

d) two points 

The second precipitate to form is SrSO4, which appears when [Sr2+] = 7.6 x 10¯6 M (Based on 
calculation in Part c.) 

When [Sr2+] = 7.6 x 10¯6 M, [F¯] is determined as follows: 
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Ksp = [Sr2+][F¯]2 = 7.9 x 10¯10

= (7.6 x 10¯6) (z)2 = 7.9 x 10 ¯10

z = 1.0 x 10¯2M
%F¯ still in solution = 1.0 x 10¯2 / 2.0 x 10¯2 x 100 = 50.%
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