TRANSITION METALS AND THEIR COMPOUNDS
Answers to end-of-chapter questions
	1.
	a)
	i)
	A species which can provide lone pairs for two coordinate bonds with a metal ion
	1

	
	
	ii)
	[Fe(C2O4)3] 3-
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	1

1

	
	b)
	i)
	Haemoglobin
	1

	
	
	ii)
	It carries oxygen in the blood
	1

	
	
	
	
	Total
5

	2.
	a)
	Sc: 1s22s22p63s23p64s23d1
Zn: 1s22s22p63s23p64s23d10
Sc loses 4s and 3d so forms +3 only

Zn loses 4s so forms +2 only
	1

1

1

1

	
	b)
	  [Co(H2O)6]2+(aq) + 4Cl-(aq)     (        [CoCl4]2-(aq) + 6H2O(l) 

     pink                                                       blue

octahedral                                              tetrahedral

coordination number 6                  coordination number 4

Dilute hydrochloric acid does not have a sufficiently high concentration of Cl- ions

to shift the equilibrium to the right
	3

2

2

2

1

1

	
	
	
	
	Total
15


	3.
	a)
	i)
	Ion containing ligands attached to one or more metal ions by means of coordinate bonds
	1

1

	
	
	ii)
	Coordinate bonds between metal ion and ligand

Normal covalent bonds can exist within the ligands
	1

1

	
	
	iii)
	A species which can provide lone pairs for two coordinate bonds with a metal ion

Eg C2O42-
	1

1

	
	b)
	
	Octahedral:  [Co(H2O)6]2+
Tetrahedral: [CoCl4]2-
Linear: [Ag(NH3)2]+
	1

1

1

	
	c)
	i)
	Haemoglobin
	1

	
	
	ii)
	Cisplatin
	1

	
	
	
	
	Total 11

	4.
	a)
	
	CoCl2(s) + 6H2O(l)     (    [Co(H2O)6]2+(aq) + 2Cl-(aq)
	1

	
	b)
	
	[CoCl4]2-(aq)
tetrahedral
	1

1

	
	c)
	i)
	Oxidation state: +3
Coordination number: 6
	1
1

	
	
	ii)
	[Co(NH3)5Cl]Cl2
	1

	
	
	
	
	Total 6

	5. 
	a)
	
	Ge: [Ar] 4s23d104p2
Zn: [Ar]1s22s22p63s23p64s13d10
	1
1

	
	b)
	
	If forms at least one stable ion with partially filled d-orbitals

ie Cu2+: 3d9
	1

1

	
	c)
	i)
	It was coloured
	1

	
	
	ii)
	A: [Co(H2O)6]2+(aq), octahedral, oxidation state = +2
B: [CoCl4]2-(aq), tetrahedral, oxidation state = +2 [Co(H2O)6]2+(aq) + 4Cl-(aq)  (  [CoCl4]2-(aq) + 6H2O(l) 
	3
3

1

	
	d)
	i)
	They have lone pairs of electrons
	1

	
	
	ii)
	The number of coordinate bonds

that a metal ion is forming with the surrounding ligands
	1
1

	
	
	
	
	Total
15


	6.
	a)
	
	[Co(H2O)6]2+(aq)
	[CoCl4]2-(aq)
	2

2

2

2

	
	
	
	Pink
	Blue
	

	
	
	
	Octahedral
	Tetrahedral
	

	
	
	
	Coordination number = 6
	Coordination number = 4
	

	
	
	
	A ligand is a species which can use its lone pair to form a coordinate bond with a metal ion
The coordination number is the number of coordinate bonds 

that a transition metal ion is forming with the surrounding ligands
	1

1
1

	
	b)
	
	CuCl2- contains Cu+
Cu has the electronic configuration 3d10
So all the d-orbitals are full

So no transitions between d-orbitals are possible
	1

1

1

	
	
	
	
	Total 14

	7.
	a)
	
	A ligand is a species which can use its lone pair to form a coordinate bond with a metal ion

Ion containing ligands attached to one or more metal ions by means of coordinate bonds
	1

1

	
	b)
	
	Cu2+: 1s22s22p63s23p63d9
	1

	
	c)
	
	[Cu(H2O)6]2+(aq)
octahedral
	1

1

	
	d)
	i)
	[CuCl4]2-(aq)
tetrahedral

oxidation state of Cu = +2
	1
1

1

	
	
	ii)
	Reducing agent
	1

	
	
	iii)
	All the 3d-orbitals are full
	1

	
	
	iv)
	CuCl42-(aq) + 6H2O(l)     (    [Cu(H2O)6]2+(aq) + 4Cl-(aq)
	1

	
	
	
	
	Total 11


_1144330745

