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Answer all questions, vee
1 (a) Explain what is meant by the co-ordination number of a complex ion.
...................................................................................................................................... 2]
(b) (i) State the formula (including any charge), and shape of the complex containing
+« Co?and4 Cl- ligands,
*  Ni2* and 3 (NH,CH,CH,NH,) ligands,
*  Ni?*, 2 NH, ligands and 2 CI~ ligands.
6]
(ii) State and explain which of these complexes exists as optical is‘;omers.
............................................................................................................................... 2]
[Total : 10]
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2  An electrochemical cell was set up based on the following electrode reactions. *

Fe?*(aq) + 2e~ == Fa(s) E® =-044V
V3+(ag) +e- — V2*(aq) E®=-0.26V

(a) (i) Sketch a diagram of this cell working under standard conditions.

(4]

(ii) Calculate the standard cell potential of this cell.

[1]

[Question 2 continues on page 4
261516 Jan02 [Turn over



Downloaded from http://www.thepaperbank.co.uk

4

(b} Vanadium has several oxidation states in its agueous ions.

(i) Complete the table below.

.
VO,*(aq) VO2*(aq) V8*(aq) V#*(aq)
oxidation state 3 5
of vanadium + +
colour yellow green
[4]
(if) Use the data below to explain why VO2* can be used to reduce MnQ,~ in acidic
solution.
VO,* +2H*+ e~ = VO* +H,0 E® =+1.00V
MnO,~ + 8H* + 56~ == Mn?* + 4H,0 E® =+151V

...................................................................................................................................

...................................................................................................................................

(iii) Construct the overall equation for this reaction.

(2]

[Total : 13]
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3 The production of colour in transition metal compounds is associated with d-orbitals. >

(a) Complete the diagram to show the splitting of the d-orbital energy leveis in an
octahedral complex ion.

energy

[1]

{b) On the axes below sketch the shapes of one d-orbital from the higher level and one
d-orbital from the lower level.

higher lower

[2]

(c) An octahedral complex ion of chromium is green Explain how this colour arises from
the splitting of the d-orbital energy levels.

[Question 3 continues on page 6
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(d) Sketch the two isomers of {Cr(H,0),CLJ*. Name each type of isomer.

(3]

(e) Chromium can be made into the alloy nichrome (60% Ni, 40% Cr), which is useful
because its electrical resistance does not vary with temperature.

(i) Name one other alloy containing chromium.

[Total : 11]
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4 (In this question, 1 mark is available for the quality of written communication.)

(a) Describe the relative stabilities of the two most common oxidation states in compounds
of either copper or cobalt

Include examples of suitable compounds and agueous ions, including their colour.  [8]

(b) Many transition metals and their compounds are used as catalysts. State two uses,
other than as catalysts, of named transition metals or transition metal compounds. [3]

[Total : 11]
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