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Answer all questions.

1 Gopper forms a number of complex ions.

(a) State the co-ordination number and oxidation state of copper in [CuCtol'-.

co-ordination number .-......-t1I

oxidation state .......111

(b) Complete the following table.

[Cu(NH.)a(HrOlrP* [Cu(HrO)ul'* lCuCt4l2-

colour

shape

(c) One of these ions strongly absorbs light in the blue/violet region of the spectrum at
wavelengths of 400-450 nm.

(i) Suggest the identity of this ion.

(ii) Explain how you made your choice.

t6l

.t1 l
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.t1 l

(d) Outline how, starting with [Gu(HrO)u]'* in aqueous solution, you could make solutions
containing:

(i) [Cu(NH.)a(Hrolr1z*,

(ii) [CuCt4]2-.

t4I
Fotal :141
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2 (a) Complete the electronic configuration of a titanium atom.

, lsz 2s2 2po .. . . . . .  . . . . . t11

(b) (i) Suggest the shape of the [Ti(H2O)o]3* ion.

(ii) Suggest a reason why solutions of [T|(H2O)6]3+ must be stored in a sealed
container.

, . . t1 l

(c) (i) Titanium(lV) oxide, TiO2, is white whereas titanium(lll) chloride, TiCl3, is coloured.
suggest an explanationfor this difference in colour.

..t31

(ii) State one use of TiO2.

. . . . . . t1 l

[Total : 7]
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3 The following is an account of a laboratory experiment.

o fi solution was prepared by dissolving some copper(ll) sulphate to give 250 cm3 of
aqueous solution.

. 25.0 cm3 of this solution was treated with an excess of aqueous potassium iodide, K[.

29uz+(aq) + 4l-(aq) + 2CuI(s) + I2(ag)

. The iodine produced was titrated with 0.100 moldm-3 sodium thiosulphate.

I2(aq) + 2Sro.2-(aq) + ZY(aq) + soou2-(ag)

. The average titre obtained was 22.Ocm3 of the thiosulphate solution.

(a) State the oxidation number of S in SrO.2-.

(b) Calculate the amount of SrO.'- ions in the titre.

(c) Calculate the amount of I, produced.

Answer. ...........mol t1l

(d) Calculate the amount of Cu2+ ions in 25.0 cm3 of solution.

Answer. .......mo| t1l

(e) Calculate the concentration of the aqueous copper(ll) sulphate in moldm-3.

Answer. .......mo| dm-3 t1l

[Total : 5J

.t1 l
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4 An electrochemical cell was set up based on the following electrode reactions.

Cd2* (aq) + 2e- -- Cd (s) f - {.40V
Cf* (aq) + 3e- i Cr (s) * = 4.24V

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

t3l

(ii) Show on the diagram the direction of electron flow in the external circuit. t1l

(iii) Explain your answer to (ii).

..121

(b) Write a full ionic equation for the reaction taking place in this cell.

. . t1 l

(c) (i) Calculate the standard cell potential of this cell.

l1 I

(ii) When water is added to the chromium half cell, the cell potential changes. Suggest
one reason for this observation.

. . . . . . t1 l

[Total : 9]
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(tn this question, I mark is availabte for the quatity of written communication.)

Use suitable examples to illustrate two different types of isomerism in transition metal

chemistry.

Outline how chromate(Vl) ions and dichromate(Vl) ions can be interconverted. How would

you know that each change has taken place?

Quality of Written Gommunication [1]

.te]

[Total : 10J
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