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Section A

These questions are about the tasks, which were investigations of some salt solutions.

You should use your Task Sheets 1 and 2, including your own Candidate Results Sheets,
to answer these questions.

Answer all questions in the spaces provided.

1 Record the average titre from your Candidate Results Sheet for Task 1.

2 (a) The concentration of the potassium manganate(VIl) solution used was 0.0200 mol dm-3.

Use your answer to Question 1 to calculate the amount, in moles, of iron(ll) ions in
25.0 cm3 of solution X for Task 1.
Show your working.

[2 marks]
2 (b) Use your answer to Question 2 (a) to calculate the amount, in moles, of iron(ll) ions in
250 cm? of solution X for Task 1.
[1 mark]
3 The salt made by the chemist was a pure sample of a hydrated iron(ll) sulfate.

The number of moles of water of crystallisation was not known. The formula of this
unknown salt can be represented as FeS0O,4.nH,0

3 (a) Use data from the Periodic Table to calculate the M, of anhydrous iron(ll) sulfate (FeSQy).

Give your answer to the appropriate precision.
[1 mark]
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3 (b) Use your answers to Questions 2 (b) and 3 (a) to calculate the mass of FeSO, in the

original 5.60 g of hydrated iron(ll) sulfate crystals.

[1 mark]

3 (¢) Use your answer to Question 3 (b) to calculate the amount, in moles, of water in the

5.60 g of hydrated iron(ll) sulfate crystals. Hence calculate the value of nin

FeSO,4.nH,0

Give your answer to the nearest whole number.
Show your working.

(If you were unable to complete Question 3 (b) or if your answer to Question 3 (b) was
greater than 5.60 g then you may assume that the answer to Question 3 (b) is 2.60 g.

This is not the correct answer.)
[3 marks]

4 In each titration, the volume of sulfuric acid was measured approximately with a
measuring cylinder.

Suggest why this approximate measure did not affect the accuracy of the titre.

[1 mark]
5 Identify a reagent that could be used to show that solution X is not contaminated with
iodide ions.
Describe what you would observe.
[2 marks]
S =T =T |
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6 Copper(ll) ions can be reduced by iodide ions to form copper(l) iodide.

2Cu?*(aq) + 41 (aq) ——> 2Cul(s) + l,(aq)

6 (a) Use this equation to explain your observations in Test 2 of Task 2 when potassium
iodide solution was added to solution Z.
[2 marks]

6 (b) Table 1 contains some electrode potential data.
Table 1
E°IV
Cu’(aq) + e —— Cu*(aq) +0.15
1l(aq) + e —— I7(aq) +0.54

Use the data from Table 1 to explain why the following reaction does not occur.

2Cu**(aq) + 2I7(aq) —— 2Cu*(ag) + Ix(aq)

[2 marks]
7 Use your observations from Test 1 in Task 2 to suggest the identity of a metal ion in
solution Y.
[1 mark]

WMP/Jun14/CHM6X



PMT

Turn over for the next question
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Section B

Answer all questions in the spaces provided.

8 (a)

8 (b)

8 (c)

8 (d)

When iodine molecules are dissolved in aqueous solutions containing iodide ions, they
react to form triiodide ions (I37).

L + 17 —— |3

The rate of the oxidation of iodide ions to iodine by peroxodisulfate(VI1) ions (S,0g%")
was studied by measuring the concentration of the I3~ ions at different times, starting at
time = 0, when the reactants were mixed together. The concentration of the I3~ ions
was determined by measuring the absorption of light using a spectrometer.

Table 2 shows the results.

Table 2
Time/s | Concentration of I;"/moldm™3
10 0.23
20 0.34
30 0.39
40 0.42
50 0.47
60 0.44
70 0.45

Plot the values of the concentration of I3~ (y-axis) against time on the grid on page 7.
[2 marks]

A graph of these results should include an additional point. On the grid, draw a ring
around this additional point.
[1 mark]

Draw a best-fit curve on the grid, including the extra point from Question 8 (b).
[2 marks]

Draw a tangent to your curve at time = 30 seconds. Calculate the slope (gradient) of
this tangent and hence the rate of reaction at 30 seconds. Include units with your final
answer.
Show your working.

[4 marks]
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9 The reaction in Question 8 between I~ ions and S,0g?" ions has a high activation
energy and S,0g%" ions are only reduced slowly to SO,% ions.
The reaction is catalysed by Fe?* ions.

9 (a) Explain why the reaction between I~ ions and S,0g% ions is slow.

[1 mark]
9 (b) Other than having variable oxidation states, explain why Fe?* ions are good catalysts

for this reaction.

[1 mark]
9 (c) Write a half-equation for the reduction of S,0g%" ions to SO4~ ions.

[1 mark]
9 (d) Construct an overall equation for the reaction between S,0g%" ions and I~ ions.

[1 mark]

Do not write
outside the
box
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Section C

These questions test your understanding of the skills and techniques you have
acquired during your A-level course.

Answer all questions in the spaces provided.

10 During the preparation of aspirin, it is necessary to filter the crude product under
reduced pressure.

Draw a diagram to show the apparatus you would use to filter the crude product under

reduced pressure. (Do not include the vacuum pump.)
[2 marks]

11 You are provided with a small sample of pure aspirin in a melting point tube. Describe
briefly how you would determine an accurate value for the melting point of aspirin.
[2 marks]

Turn over for the next question

Turn over p»
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12 In a titration, it is important to wash the inside of the titration flask with distilled or

deionised water as you approach the end-point.

12 (a) Suggest one reason why it is important to wash the inside of the flask.
[1 mark]
12 (b) Washing with water decreases the concentration of the reagents in the titration flask.
Suggest why washing with water does not affect the titre value.
[1 mark]

END OF QUESTIONS
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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