INORGANIC COMPOUNDS IN AQUEOUS SOLUTION

Answers to end-of-chapter questions
	1.
	B is [Cu(H2O)6]2+(aq)

D is [Cu(H2O)4(OH)2](s)

E is [Cu(H2O)2(NH3)4]2+(aq)

[Cu(H2O)6]2+(aq) + 2NH3(aq) ( [Cu(H2O)4(OH)2](s) + 2NH4+(aq)

      B                                                          D

[Cu(H2O)4(OH)2](s) + 4NH3(aq) ( [Cu(H2O)2(NH3)4]2+(aq) + 2H2O(l) + 2OH-(aq)

      D                                                               E

F is [CuCl4]2-(aq)

[Cu(H2O)6]2+(aq) + 4Cl-(aq) ( [CuCl4]2-(aq) + 6H2O(l)

      B                                                 F

G is AgBr(s)

C is Br-(aq)

A is CuBr2(s) 

CuBr2(s) + 6H2O(l) ( [Cu(H2O)6]2+(aq) + 2Br-(aq)

      A                                    B 

Ag+(aq) + Br-(aq) ( AgBr(s)

                 C                 G

H is [Ag(NH3)2]+(aq)

AgBr(s) + 2NH3(aq) ( [Ag(NH3)2]+(aq) + Br-(aq)
                                               H

I is [Ag(S2O3)2]3-(aq)

AgBr(s) + 2S2O32-(aq) ( [Ag(S2O3)2]3-(aq) + Br-(aq)

                                                      I
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	Total 15


	2. 
	a)
	i)
	A Lewis base can provide a pair of electrons for a dative covalent bond

A reducing agent is an electron donor
	1

1

	
	
	ii)
	As a Lewis base:

Eg [Cr(H2O)6]3+(aq) + Br-(aq) ( [Cu(H2O)5Br]2+(aq) + H2O(l)

As a reducing agent:

2Br-(aq) + Cl2(aq) ( Br2(aq) + 2Cl-(aq)
	1

1

	
	b)
	To get Cr3+(aq)

Add excess FeSO4(aq) and dilute H2SO4(aq)

Cr2O72-(aq) + 14H+(aq) + 6Fe2+(aq) ( 2Cr3+(aq) + 7H2O(l) + 6Fe3+(aq)

To get Cr2+(aq)

Add excess Zn(s) and dilute H2SO4(aq)

Cr2O72-(aq) + 14H+(aq) + 4Zn(s) ( 2Cr2+(aq) + 7H2O(l) + 4Zn2+(aq)
	3

2

2

2

	
	c)
	With Cr3+(aq)

A grey/green precipitate

of Cr(H2O)3(OH)3 is formed

Effervescence is seen as a gas is given off

With Cr2+(aq)

A precipitate

of CrCO3 is formed

No gas is given off 
	1

1

1

1
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	Total 18

	3.
	a)
	i)
	Co(H2O)4(OH)2
[Co(H2O)6]2+(aq) + 2NH3(aq) ( [Co(H2O)4(OH)2](s) + 2NH4+(aq)
	1

2

	
	
	ii)
	[Co(NH3)6]2+(aq)

[Cu(H2O)4(OH)2](s) + 6NH3(aq) ( [Co(NH3)6]2+(aq) + 4H2O(l) + 2OH-(aq)
	1

2

	
	
	iii)
	The brown solution will turn yellow

[Co(NH3)6]3+(aq)
	1

1

	
	b)
	i)
	Hexadentate (or polydentate)
	1

	
	
	ii)
	Number of moles of  edta4- = 0.0168 x 32/1000 = 6.0816 x 10-4
1:1 ratio so number of moles of Co2+ = 6.0816 x 10-4
concentration = n/V = 6.0816 x 10-4/0.025 = 0.0243 moldm-3
	1

1

2

	
	
	iii)
	Prepare a standard solution of cobalt (II) chloride 

of known concentration, eg 1.0 moldm-3
Add a suitable ligand to produce a more intense colour

Choose a suitable filter for the colorimeter

Measure the absorbance of the standard solution

Take the solution being investigated

Add the same ligand to produce the intense colour

Measure the absorbance of the solution

Use the equation to work out the concentration:

[special solution]/[standard solution] = absspecial/absstandard
	1
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	Total 23

	4.
	a)
	i)
	White fumes would be seen

A white solid will be seen

Some of which will dissolve

AlCl3(s) + 3H2O(l) ( Al(OH)3(s) + 3HCl(g)
	1

1

1

1

	
	
	ii)
	[Al(H2O)6]3+(aq) + H2O(l) ( [Al(H2O)5(OH)]2+(aq) + H3O+(aq)
	1

	
	
	iii)


	A white precipitate will be seen

Gas will be given off

2[Al(H2O)63+(aq) + 3CO32-(aq) ( 2[Al(H2O) 3(OH)3](s) + 3H2O(l) + 3CO2(g)
	1

1

1

	
	b)
	i)
	A white precipitate is formed

[Al(H2O)3(OH)3](s)
	1

1

	
	
	ii)
	The white precipitate dissolves in excess sodium hydroxide

[Al(OH)6]3-
	1

1

	
	
	
	
	Total 12

	5.
	a)
	[M(H2O)6]3+(aq) + H2O(l) ( [M(H2O)5(OH)]2+(aq) + H3O+(aq)
	1

	
	b)
	M3+ ions have a higher charge density than M2+ ions

So they pull more electron density away from the O-H bonds

So the O-H bonds are weakened more and the H ions come off more easily
	1

1

1

	
	c)
	Iron (II) sulphate would give a green precipitate and no gas

FeCO3(s)

Iron (III) sulphate would give a brown precipitate and a gas

Fe(H2O)3(OH)3(s)
	2

1

2

1

	
	
	
	Total

10


Total 78

