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Answer ALL the questions. Write your answers in the spaces provided.

1 (a) In the test for sulfate ions, an acid is added, followed by aqueous barium chloride.

(i) Give a reason why the mixture needs to be acidified.

(i) A student is given a sample of white crystals to test for sulfate ions.

Describe how the test should be carried out, including the positive result.
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(b) A student is given a solid known to be either sodium bromide or barium chloride.

(i) State the test you would carry out on separate solid samples of
sodium bromide and barium chloride to show the cations present.
Include the positive result for each cation.

(i) State the test you would carry out on separate solutions of sodium bromide
and barium chloride to show the anions present.
Include the positive result for each anion.

(Total for Question 1 = 11 marks)
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Some antacid medications to treat acid indigestion contain
magnesium carbonate, MgCO;.

A student investigates how much magnesium carbonate is in an antacid tablet.
Procedure

« crush a 1.30g tablet to form a powder

. add the powder to 75.0 cm® of 0.200 moldm™ sulfuric acid

«  stir the mixture until the reaction is complete

. make up to 250.0cm’ with distilled water

. titrate 25.0cm’ samples of the solution against 0.0250 moldm™ NaOH to
determine the number of moles of sulfuric acid that did not react.

The results are shown.

Burette reading Rough 1 2 3
Final reading /cm® 13.45 25.60 37.85 12.35
Initial reading /cm’ 0.00 13.45 25.60 0.15

Titre/cm®

(@) (i) Complete the table.

(ii) Calculate the mean titre for the titration.

(b) The equation for the titration reaction is
2NaOH + H,SO, — Na,SO, + 2H,0

(i) Calculate the number of moles of sulfuric acid that reacted with the
sodium hydroxide in the mean titre, using your answer from (a)(ii).
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(i) Calculate the total number of moles of sulfuric acid used at the start of
the experiment.

(iii) Calculate the percentage of magnesium carbonate in the antacid tablet,
using your answers to (b)(i) and (b)(ii). You must show all your working.

MgCO, + H,SO, — MgSO, + H,0 + CO,

[M, MgCO; =84.3 Mass of tablet = 1.309g]

(i) Give one possible reason for carrying out a rough titration.

(ii) Phenolphthalein indicator was used in the titration.

State the colour change seen at the end-point.

(Total for Question 2 = 12 marks)
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3 Precipitation reactions can be used to determine the formulae of compounds.

A bottle has a torn label which shows that it contains a nitrate with the
formula X(NOs;),.

Procedure

a technician dissolved a sample of 12.41 g of the nitrate in deionised water to
make 100 cm® of solution

the technician pipetted 5.0 cm’® of 1.50moldm™ potassium iodide into each of a
series of test tubes

each test tube then had a volume of the nitrate solution added to it as shown in
the table

a cloudy yellow solution formed, and the precipitate was allowed to settle

the height of the precipitate was then measured.

The equation for the reaction is

X(NOs),(agq) + 2KI(ag) — XIy(s) + 2KNOs(aq)
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The results of the experiment are shown.
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(@) (i) Plot the data on the grid.

XX
K8
A 2008
3
258

(2)

DoSetetsot
oot e
SEARES
BOso
SRBELS,
S PSS
093 ate!
S S
o0
SRKS
SRS,

000
et o tetetelotetete S etetes
AT ARIBT
NOTWN

D b

RS

%
9%
XX
<

N

X
X

¢
32
®

(OO
oot B
X
258

00
X
00

X
dotasete%s

O

X

&&
X

R
XX

55
o
XX

29088
bode!
3
botes

Q%

o%%
%

%S

<
5%
5%

25
000

X

(>
2%
%!
35
'S
%%

7
. R T A R Turn over »
p 71 8 6 2 A0 7 1 2 urhove



(i) State why the height of the precipitate becomes approximately constant.

(b) (i) Determine the minimum volume of nitrate solution needed to react
completely with 5.0 cm’ of potassium iodide solution.
You must show your working on the graph.

(i) Calculate the number of moles of potassium iodide in each test tube.

(iii) Calculate the concentration of the metal nitrate solution in gdm™ using the
information given in the procedure.

(iv) Identify X by using your answers to (b)(i), (b)(ii) and (b)(iii) to determine the
M., of the metal nitrate.
You must show all your working.
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( )
(v) Deduce the ionic equation for the formation of XI,, using your answer
to (b)(iv).
Include state symbols in your answer.
(1)
(c) Suggest why some of the precipitate heights may be above the maximum height
expected. Assume there were no measurement errors.
(1)
(d) The metal nitrate is toxic.
Draw the hazard symbol that should be displayed on the bottle.
(1)
(Total for Question 3 = 14 marks)
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4 Propan-1-ol, propan-2-ol and 2-methylpropan-2-ol are all alcohols commonly used in
school laboratories.

Acidified potassium dichromate(VI) is used to oxidise alcohols.

(a) State the colour change seen when an alcohol is oxidised with
acidified potassium dichromate(VI).

(b) Draw a labelled diagram of the apparatus that is required to prepare
and collect a sample of propanal by heating propan-1-ol with
acidified potassium dichromate(VI).

(c) An electric heater may be used to heat a sample of an alcohol with
acidified potassium dichromate(VI).

(i) State why an electric heater should be used rather than a Bunsen burner to
heat these reaction mixtures.
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(ii) State why there is no reaction when 2-methylpropan-2-ol is heated with
acidified potassium dichromate(VI).

(1)
(iii) Identify, by name or formula, all the possible oxidation products of
propan-1-ol and propan-2-ol.
(1)
(iv) Give a further chemical test and the positive result for each of the oxidation
products of propan-1-ol.
(4)

(Total for Question 4 = 13 marks)

TOTAL FOR PAPER = 50 MARKS
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