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Answer all the guestions.

1 Some standard electrode potentials are shown below.

E°/V
Ag* + e — Ag +0.80
sCl+ & & Cr +1.36
Cu®* + 2e~ — Cu +0.34
Fe3* + e +— Fe2+ +0.77
2, + e =1 +0.54

(a) Define the term standard electrode potential.

(b) The diagram below shows an incomplete cell consisting of Cu/Cu?* and Ag/Ag*
half-celis.

— S Ag*(aq)

(i) Complete and label the diagram to show how the cell potential of this cell could be
measured. [2]

L _
LT




(ii) On the diagram, show the direction of electron fiow in the circuit if a current was allowed.

(1]
(ili) Calculate the standard cell potential.
standard cell potential = ........................ Vv [1]
(iv) Write the overall cell reaction.
....................................................................................................................................... 1]

data.

[Total: 10]
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The edta* ion forms complex ions with Ni2*(aq).

(a) Complete the electronic configuration of the Ni?* ion.

(b) The visible spectrum of the complex formed between Ni* and edta* is shown below.

f |
violet red

absorbance

l a [ [
400 500 600 700
wavelength/nm

What colour is the complex? Explain.
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(¢) The edta*" ion has the following structure.

0
A\ V4
C——CHy HyC——C
A
_© N—CH,—CH N/ 0
-0 —CHx—CHx— o
\C—CH H\C—-——-C/
Vi 2 2 \
o o

(i} Put aring around two different types of atom in the edta*~ ion that are capable of forming
a dative covalent bond with the Ni* ion. 2]

(i) What feature of these atoms allows them to form a bond with NiZ+?

[Total: 6]
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Platinum forms complexes with a co-ordination number of 4.

(a) (i) Explain the term co-ordination number.

(b)The tetrachloroplatinate(1I) ion readily undergoes the foliowing reaction.
[PtCI,J* + 2NH, = [PYNH,),CL + 2CI~

(i) What type of reaction is this?

(¢} The complex [Pt{NH,),CL. )Y exists in two isomeric forms.

(i) Draw diagrams to show the structure of these isomers.

(ii) What type of isomerism is this?

(1]

[1]

2]

{2l

MNP A
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(ili) One of the isomers of [P{NH,),CI, )Y is an important drug used in the treatment of
cancer.

How does this drug help in the treatment of cancer?

[Total: 10]
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Vanadium can exist in a number of different oxidation states. One compound of vanadium is
ammonium vanadate(V) and this contains the ion VO, This can be reduced to V2t in several
steps, using zinc metal and agueous sulphuric acid.

(a) Describe the colour changes during the stepwise reduction of VO, to V2+,

State the formula of the ions responsible for each colour.

(b) 25.0cm? of 0.100 mol dm=2 ammonium vanadate(V) is completely reduced to V2*(aq) using
zinc and aqueous sulphuric acid. The resulting solution is titrated with 0.0500 moldm—3
MnO,~(aq} and 30.0 cm? is required to oxidise the V2*(aq) back to VO, (aq).

The half equation for acidified MnO,~ acting as an oxidising agent is shown below.

MnO,~ + 8H* + 5e” —= Mn?* + 4H,0

Show that the vanadium has changed oxidation state from +2 to +5 in this titration.

[4]
(c} Suggest an equation for the oxidation of V2*(aq) to VO, (aq) by MnO, (aq) under acid
conditions.
.............................................................................................................................................. 2]
[Total: 10]
T
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In this question, one mark is available for the quality of spelling, punctuation and grammar.
Cobalt forms aqueous ions with oxidation states of +2 and +3.

Ilustrate the chemistry of cobalt ions, in both oxidation states, by referring to the following.
® colour

® geometry

® ligand substitution

® the relative stability of each oxidation state with different ligands

[Turn over
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Quality of Written Communication [1]

{Total: 9]
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