ANSWERS: Solubility constant


	2018
	2017
	2016
	2015 additional question

	CaF2
[image: ]


	Cu(OH)2
Cu(OH)2 ⇌ Cu2+ + 2OH–

Ks = [Cu2+] [OH–]2
Let s = solubility
[Cu2+] = s
[OH–]2 = (2s)2
Ks = 4s3
4s3 = 4.80 × 10–20
So; s = 2.29 × 10–7 mol L–1
	Ag2CO3
Ag2CO3(s) [image: ] 2Ag+ + CO32–

Ks = [Ag+]2[CO32–]
Let s = solubility
[Ag+] = 2s
[CO32–] = s
Ks = 4s3
s = 1.27  10–4 mol L–1

additional question
n = c  v        =      6.33  10–6 mol
m = n  M      =      1.75  10–3 g
OR
g L–1 = c  M  =      0.0349 g L–1

so mass in 50 mL =  = 1.75  10–3 g
	CaCO3
CaCO3(s) ⇌ Ca2+(aq) + CO32–(aq)

Ks = [Ca2+][CO32–]

Ks(CaCO3) = (5.74  10–5)2 = 3.29  10–9



	2014
	2013 additional question
	2012
	2011

	PbCl2
PbCl2(s) ⇌ Pb2+(aq) + 2Cl–(aq)

Ks = [Pb2+][Cl–]2

[Pb2+] = x     [Cl–] = 2x
Ks = 4x3

 
[Pb2+] = 1.62  10–2 mol L–1
[Cl–]   = 3.24  10–2 mol L–1
	Ag2CrO4(s)  ⇌ 2Ag+  +  CrO42–

Ks = [Ag+]2[CrO42–]


	Fe(OH)2(s) ⇌ Fe2+(aq) + 2OH–(aq)

Ks = [Fe2+][OH–]2
Let s be the solubility:
[Fe2+] = s
[OH–] = 2s
Ks = s × (2s)2
4.10 × 10–15 = 4s3
s = 1.01 × 10–5 mol L–1
Solubility of Fe(OH)2(s) = 1.01 × 10–5 mol L–1
	Zn(OH)2(s) ⇌  Zn2+(aq) + 2OH–(aq)

Ks = [Zn2+][OH–]2
[image: ]



	2010
	2009
	2008

	Ag2CrO4(s) [image: sm eq arrow] 2Ag+(aq) + CrO42–(aq)

Ks = [Ag+]2[CrO42–]
Let Solubility = s
Ks = (2s)2(s) = 4s3


s = 

s = 9.09  10–5 mol L–1

Note: s = 1.73 x 10–6 if follow on error from part (a)(ii)

	AgCl [image: sm eq arrow] Ag+(aq)  +  Cl-(aq)

Ks = [Ag+][Cl–] 

let s be the solubility
   = 1.56 × 10–10 = s2
s = 1.25 × 10–5
[Ag+] = 1.25 × 10–5 (mol L–1)

additional question
Ks = [Ag+][Cl–]
1.56 × 10–10 = [0.100][Cl–]
[Cl–] = 1.56 × 10–9
 
n = c × V
  = 1.56 × 10–9 × 5.00 mol
  = 7.80 × 10–9 mol

m = n × M
   = 7.80 × 10–9 mol × 58.5 g mol–1
   = 4.56 × 10–7 g
	PbCl2
Ks(PbCl2) = 1.60 × 10–5
PbCl2(s)      Pb2+(aq)    +   2Cl–(aq)

Ks(PbCl2)  =  [Pb2+] [Cl–]2
Ks  =  s (2s)2
1.60  10–5 = 4s3    
s = 0.0159 mol L–1
solubility of PbCl2(s) = 0.0159 mol L–1    
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n(Ag2CrO4) = 1.44×10−3



332
= 4.33×10−6 mol in 50 mL



[Ag2CrO4] = 4.33×10−6



50×10−3



= 8.67 ×10−5 mol L−1



[Ag+ ] = 8.67 ×10−5 × 2 = 1.73×10−4 mol L−1



[CrO4
2− ] = 8.67 ×10−5 mol L−1



Ks = (1.73×10−4 )2 (8.67 ×10−5)



= 2.61×10−12
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x =
Ks



4
3



= 1.70×10−5



4
3



= 1.62×10−2 mol L−1
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