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 1  Record your average titre from Task 1 to the appropriate precision.

............................................................................................................................................
(1 mark)

 2  The concentration of  hydrochloric acid used in step 3 of  Task 1 was 2.00 mol dm–3.

     Calculate the amount, in moles, of  hydrochloric acid used in this step.

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

............................................................................................................................................
(1 mark)

 3  The concentration of  the sodium hydroxide solution used in Task 1 was 0.100 mol dm–3.

 3  (a) Use your answer to Question 1 to calculate the amount, in moles, of  sodium hydroxide
used in the average titre.

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

............................................................................................................................................
(1 mark)

 3  (b) Use your answers from Questions 2 and 3 (a) to deduce the amount, in moles, of
hydrochloric acid that reacted with the Bordeaux mixture in the beaker in step 4 of
Task 1.

     Show your working.

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

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

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

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

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

............................................................................................................................................
(3 marks)

Section A

These questions are about the tasks, an investigation of  a fungicide.

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.

2
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 4  Calcium hydroxide (Ca(OH)2) is a base that can be neutralised by hydrochloric acid.

 4  (a) Write an equation for this reaction of  calcium hydroxide with hydrochloric acid.

............................................................................................................................................
(1 mark)

 4  (b) Use your answer from Question 3 (b) to calculate the mass of  calcium hydroxide in the
Bordeaux mixture that you used in Task 1.  Give this mass to three significant figures.

     Show your working.

     (If  you have been unable to complete Question 3 (b), assume that the amount of
hydrochloric acid that reacted was 0.0212 mol.  This is not the correct answer.) 

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

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

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

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

............................................................................................................................................
(3 marks)

 4  (c) Calculate the percentage, by mass, of  calcium hydroxide in your sample of  Bordeaux
mixture.

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

............................................................................................................................................
(1 mark)

 5  Write an equation for the reaction between calcium hydroxide and copper(II) sulfate in
Test 1 of  Task 2.

............................................................................................................................................
(1 mark)

 6  Identify the species responsible for the colour of  the solution in Test 2 of  Task 2.

............................................................................................................................................
(1 mark)

 7  Give the formula of  the solid in the filter paper in Test 3 of  Task 2.

............................................................................................................................................
(1 mark)
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 8  State one reason why your observations suggest that the filtrate in Test 3 of  Task 2

contains a transition metal ion.

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

............................................................................................................................................
(1 mark)

 9  In Test 4 of  Task 2, suggest why there was no visible change when the first few drops
of  dilute ammonia solution were added to the filtrate.

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

............................................................................................................................................
(1 mark)

10  The reaction in Test 5 of  Task 2 is a redox reaction.  Identify the product formed by
oxidation in this reaction.

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

............................................................................................................................................
(1 mark)

11  The solution formed by mixing the filtrate and solution X in Test 6 of  Task 2 is called
Fehling’s solution.  Use your observations of  the reaction that occurs when solution Y
is added to deduce the organic functional group present.

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

............................................................................................................................................
(1 mark)

12  The active ingredient in the fungicide is the copper(II) ion.  Use your observations from
Test 1 of  Task 2 to suggest why Bordeaux mixture is more effective as the fungicide on
vine leaves when it rains rather than just using copper(II) sulfate.

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

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

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

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

............................................................................................................................................
(2 marks)
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13  Despite its toxicity, Bordeaux mixture has been used for over a hundred years as an
effective treatment for mildew in vineyards.

     Suggest one environmental problem that could result from this prolonged use of
Bordeaux mixture.

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

............................................................................................................................................
(1 mark)

Turn over for the next question
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14  Because of  the toxic nature of  the copper(II) ion, a wide range of  alternative anti-fungal
drugs has been developed for use in agriculture.  One example is Zineb.

14  (a) The negative ion in Zineb could act as a bidentate ligand.

     On the structure above, draw a ring around each of two atoms that could provide the
lone pairs of  electrons when this ion acts as a bidentate ligand.

(1 mark)

14  (b) Calculate the Mr of  Zineb.  Give your answer to the appropriate precision.

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

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

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

............................................................................................................................................
(1 mark)

14  (c) Name the functional group formed at each end of  the negative ion when all the sulfur
atoms in the structure of  Zineb are replaced by oxygen atoms.

............................................................................................................................................
(1 mark)

Section B

Answer all questions in the spaces provided.

[ –S C

S

CH2N CH2

Zineb

H

C

S

S– ] Zn2+N

H

Do not write
outside the
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15  Zineb has been investigated for harmful effects.  Generally, Zineb has been found to be
safe to use in agriculture.  It is only slightly soluble in water and is sprayed onto plants.
A breakdown product of  Zineb is ethylene thiourea (ETU), which is very soluble in
water.  The structure of  ETU is shown below.

     Determine the percentage, by mass, of  sulfur in ETU (Mr = 102.1).

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

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

............................................................................................................................................
(1 mark)

16  Chromatography is a technique used to show the presence of  a small amount of  ETU
in Zineb.

     Outline how this technique is used to separate and identify ETU from a sample of
Zineb powder.

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

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

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

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

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

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

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

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

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

............................................................................................................................................
(4 marks)

Turn over for the next question
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17  An experiment was carried out to measure the e.m.f. of  this cell.

Al(s)    Al3+(aq)   H+(aq)    H2(g)    Pt(s)

17  (a) The aluminium used as the electrode is rubbed with sandpaper prior to use.

     Suggest the reason for this.

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

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

............................................................................................................................................
(1 mark)

17  (b) Draw a labelled diagram of  a suitable apparatus for the right-hand electrode in this cell.
You do not need to include the salt bridge or the external electrical circuit.

(2 marks)

17  (c) A simple salt bridge can be prepared by dipping a piece of  filter paper into potassium
carbonate solution.  Explain why such a salt bridge would not be suitable for use in this
cell.

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

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

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

............................................................................................................................................
(2 marks)

8

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.
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18  Ammonia and methylamine were dissolved in separate samples of  water.  The two
solutions had equal molar concentrations.

     State one simple method, other than smell, of  distinguishing these solutions.  
State what you would observe.

Method ................................................................................................................................

Observation.........................................................................................................................

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

............................................................................................................................................
(2 marks)

END  OF  QUESTIONS

9

7

PMT



10

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
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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

WMP/Jun13/CHM6X Copyright © 2013 AQA and its licensors.  All rights reserved.
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