Will a precipitate form?

Task A
1.
It is found experimentally that the amount of CaSO4 that will dissolve in 500 mL of water at 25ºC is 0.204g. 


Calculate the value of Ks(CaSO4) at 25ºC. 


Show all of your working. Quote your final answer to three significant figures.


Mr(CaSO4) = 136.1

2.
The value of Ks(Ag2CrO4) is 3.0 x 10-12 at 25ºC. 


Calculate the maximum mass of solid Ag2CrO4 that can be dissolved in 100 mL of distilled water at 25ºC. 


Show all of your working. Quote your final answer to three significant figures.


Mr(Ag2CrO4) = 331.8.

3.
A saturated aqueous solution of calcium hydroxide, limewater, contains 0.74g of solid Ca(OH)2 per litre at 25ºC. 


Calculate the value of Ks(Ca(OH)2) at 25ºC. 


Show all of your working. Quote your final answer to three significant figures.


Mr(Ca(OH)2) = 74.1.

1.1(
Task B
1.
Will a precipitate of PbSO4 occur when 0.039g of Pb(NO3)2 is dissolved in 500 mL of 1.0 x 10-4 mol L-1 sulfuric acid solution? 


Show all of your working to justify your answer. 


Ks(PbSO4) = 1.3 x 10-8. 
Mr(Pb(NO3)2) = 331.2.

2.
Will a precipitate of Ag2CO3 occur when 50 mL of 0.00342 mol L-1 Na2CO3 solution is added to 50 mL of 1.00 x 10-4 mol L-1 AgNO3 solution? 


Show all of your working to justify your answer. 


Ks(Ag2CO3) = 8 x 10-12.

3.
In the extraction of magnesium from seawater, magnesium ions are precipitated as magnesium hydroxide, Mg(OH)2. If the concentration of magnesium ions in seawater is 5 x 10-2 mol L-1, what is the minimum concentration of hydroxide ions needed to precipitate magnesium hydroxide from seawater at 25ºC? 


Show all of your working and quote your final answer to three significant figures. 


Ks(Mg(OH)2) = 1 x 10-11 at 25ºC
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	Task Number
	Element and Performance Criteria
	Evidence
(The answers or performance expected from the students)
	Judgement
(A statement that defines the standard to be achieved)

	A
	1.1
	1.
n(CaSO4) = 0.204/136.1 = 1.50 x 10-3 mol


C(Ca2+) = 1.50 x 10-3/0.500 = 3.00 x 10-3 mol L-1

Ks(CaSO4) = [Ca2+] x [SO42-] = (3.00 x 10-3)2

= 8.99 x 10-6
2.
Ks(Ag2CrO4) = 3 x 10-12 = [Ag+]2 x [CrO42-]


3 x 10-12 = (2[CrO42-])2 x [CrO42-] = 4[CrO42-]3

[CrO42-] = 9.09 x 10-5 mol L-1

C(Ag2CrO4) = 9.09 x 10-5 mol L-1

n(Ag2CrO4) = (9.09 x 10-5) x 0.100 = 9.09 x 10-6 mol


m(Ag2CrO4) = (9.09 x 10-6) x 331.8 


= 3.01 x 10-3 g
3.
n(Ca(OH)2) = 0.74/74.1 = 9.99 x 10-3 mol


C(Ca(OH)2) = 9.99 x 10-3/ 1.00 = 9.99 x 10-3 mol L-1


[OH-] = 2 x [Ca2+] = 0.0200 mol L-1

Ks(Ca(OH)2) = [Ca2+] x [OH-]2 =(9.99 x 10-3) x (0.0200)2

= 4.00 x 10-6
	Two calculations correct.

Units need to be included for mass but not for Ks values.

All final values must be quoted to three significant figures although minor carry through errors are acceptable.

	B
	1.2
	1.
n(Pb(NO3)2 = 0.0390/331.2 = 1.18 x 10-4 mol


C(Pb2+) = 1.18 x 10-4/0.5 = 2.36 x 10-4 mol L-1

Ionic product = (Pb2+) x (SO42-) = (2.36 x 10-4) x (1 x 10-4)


= 2.36 x 10-8

This is greater than the value of Ks = 1.3 x 10-8 and so a precipitate of PbSO4 should occur.

2.
After mixing:


C(CO32-) = 0.00342 /2 = 1.71 x 10-3 mol L-1

C(Ag+) = 1.00 x 10-4 /2 = 5.00 x 10-5 mol L-1

Ionic product = (Ag+)2 x (CO32-) 


= (5.00 x 10-5)2 x (1.71 x 10-3)


= 4.23 x 10-12


This is less than the value of Ks = 8 x 10-12 and so a precipitate of Ag2CO3 will not occur.
3.
Ks(Mg(OH)2) = [Mg2+] x [OH-]2

1 x 10-11 = (5 x 10-2) x (OH-)2

(OH-) = (2 x 10-10)1/2 = 1.41 x 10-5 mol L-1

The minimum concentration of OH- required for precipitation is 1.41 x 10-5 mol L-1 
	Two calculations correct.

For questions 1 and 2 the answer must be justified by comparing the expected value of the ionic product with the given value of Ks.

Final answer to question 3 must be quoted to three significant figures.


