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Answer all the questions.

1 (a) A student wished to analyse the iron(Il) content of a tablet given to pregnant women.
He decided to oxidise the iron(1I) with acidified potassium dichromate(VI).
The standard electrode potentials for the reactions involved are given below.

Cr,0,% + 14H* + 66~ = 2Cr** + 7H,0 E® = +1.33V

Fe3t + &= — Fe?t E® = +0.77V

(i) Define the term standard electrode potential.

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

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

(ii} Explain, using the data given, why acidified dichromate(VI}, Cr2072‘, is able to
oxidise iron({I), Fe2*.

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

(tii} Construct the equation for this oxidation.

[2]
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(b) Aqueous chromium(III) contains the complex ion [Cr(H20)5]3+.

The absorption spectrum of an aqueous solution of chromium(III) is shown below.

abéorption

I | !
400 500 600
violet red
wavelength/nm

Suggest the colour of the solution. Explain your answer.

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

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

(¢} InaCr*tion, all five 3d-orbitals have the same energy.

Complete the diagram below to show the splitting of the d-orbital energy levels when
the octahedral complex ion, [Cr(H,0),]**, is formed.

Note: you are not required to show the arrangement of electrons in the orbitals.

energy ] |

Cr3*ion octahedral complex
[2]
[Total: 10]

For
Examiner
Use

2815/06 Jan03 [Turn over



Downloaded from http://www.thepaperbank.co.uk
4
Brass is a copper-containing alloy which is widely used for decorative purposes.

(a) What is the other main metal present in brass?

(b) A sample of brass was analysed to find the percentage copper that it contained.

e 0.500g of brass was used

e the copper in the brass was converted into Cu®* ions
Cu — Cu?t + 2e”

e the Cu?t ions were reacted with I” ions to make L,
Cu?* + 2 — 11, + Cul

e the L, was titrated with thiosulphate ions, 82032‘, using starch indicator
I, + 28,0, — §,04% + 2I

e 22.3cm3 of 0.200 mol dm™ thiosulphate were needed for the titration.

(i) Calculate the amount of thiosulphate used in the titration.

............................ mol [1]
(ti) Deduce the amount of L, that was titrated.
............................ mol [1]
(iii) Deduce the amount of copper present in the sample of brass.
............................ mol [1]
(iv) Calculate the percentage of copper present in the sample of brass.
(2]
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(c) A student carried out the titration but forgot to add the starch indicator.

(i) What colour change would the student see at the end point without starch
indicator?

(0] £ P (o TP [2]

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

............................................................................................................................ [1]
(d) Name another common alloy of copper and give a use for this alloy.

NAME eeereeeeerr e nenereee e senesae e

USE tueeuiurieirerirrsnsnisnsiisissnsssessercrmennnannns {2}

[Total: 11}
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3 (a) A complex ion contains one Fe3* ion, four molecules of ammonia and two chloride
ions.

(i) What is the formula of this COMPIEX I0N? .oeoriiii s (1]

(i) This complex shows cis-trans isomerism. Draw diagrams to show the structures of
the cis and trans isomers.

[3]
(ili) What is the co-ordination number of this complex ion?
................................................... (1]
(b) Describe the role of cis-platin as an important therapeutic drug.
.................................................................................................................................... 2]
[Total: 7}
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4 Vanadium is a hard metal that is resistant to corrosion. It forms stable compounds with a
wide range of oxidation states.

(a) What is the oxidation state of vanadium in the compound NH VO,?
.................................................. (1]
(b} Zinc powder is added to an acidified solution of NH 4O,

Use the following data to describe and explain what you would see in the sequence of
reactions that take place. Your answer should consider all of the electrode reactions

below.
electrode reaction E®IV
Vet 4 2" = V -1.20
V3t o+ e = VRt -0.26

VO 4+ 2HT + e = V3 4+ H,0  +0.34
VO, + 4HY + e = VO + 2H,0  +1.00

Zn?t+ 260 = Zn ~0.76

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

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

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

[Total: 10]
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5 In this question, one mark will be awarded for the quality of written communication.

Cobalt is a transition element and therefore forms complex ions with different oxidation
states. Many of these complex ions have characteristic colours.

By reference to suitable complex ions, describe the two most common oxidation states of
cobalt. Include, where relevant, the stability and colours of the complex ions you describe.

.................................................................................................................................................
USSP Y T ST PS PP T T TN TP PRI P IV EEEL AR R CEEE AR AL AR b
.................................................................................................................................................
P e e e R R L R AR LR LR LR LR bbbk b
.................................................................................................................................................
.................................................................................................................................................
.................................................................................................................................................
.................................................................................................................................................
.................................................................................................................................................
.................................................................................................................................................
.................................................................................................................................................
.................................................................................................................................................
.................................................................................................................................................
.................................................................................................................................................
.................................................................................................................................................
.................................................................................................................................................
.................................................................................................................................................

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

Quality of Written Communication [1]
[Total: 7]

OCR has made every effort to trace the copyright holders of items used in this Question paper, but if we have
inadvertently overlooked any, we apologise.
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