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You are provided with two solutions, solution @ and solution R.
Carry out the following tests on solution Q and solution R, recording all of your observations at each
stage.

tests on solution Q
(a) Divide solution Q into four equal portions in four test-tubes. Carry out the following tests.
(i) Use pH indicator paper to measure the pH of the first portion of solution Q.

(ii) Add a 2cm strip of magnesium ribbon to the second portion of solution Q. Test the gas
given off.
Record your cbservations.
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(iii) Add a spatula measure of sodium carbonate to the third portion of solution Q. Test the gas
given off.

Record your observations.
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Add a few drops of dilute nitric acid and about 1 cm? of aqueous barium nitrate to the fourth
portion of solution Q.
Record your observations.

Fxruf'ﬁ

(iv)

tests on solution R
(b) Divide solution R into four equal portions in four test-tubes. Carry out the following tests.
(i) Measure the pH of the first portion of solution R.
(O

(ii) Add several drops of aqueous sodium hydroxide to the second portion of solution R and
shake the test-tube.
Then add excess aqueous sodium hydroxide to the test-tube.
Record your observations.
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2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b])(ii)

2(b)(iii)

2(b)(iv)

2(c)

2(d)
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Examiner marks and comments

Your
Mark Mark Comment

1/1  pHis in the correct range (0-3).

2/2  Fizzing is observed. The correct tests on gases are produced and
the results of the tests are clearly stated.

2/2  Fizzing is observed. The correct tests on gases are produced and
the results of the tests are clearly stated.

1/1  The expected observation is given.

1/1  pH value is in the allowed range (10-14).

1/2  The wrong result is given for when excess aqueous sodium
hydroxide is added. The answer should be insoluble.

1/2 The precipitate is incorrectly described as yellow instead of
brown.

0/1 The candidate fails to note the presence of a precipitate.

2/2 Correct.

0/2 The candidate fails to work out that the pH value of 10 obtained
in (b)(i) indicates the presence of hydroxide ions. The presence
of iodide ions has been inferred from an erroneous observation
in (b)(iii).
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(iii) Add aqueous silver nitrate to the third portigh of solution R and leave to stand for about 4 page } m MIDDLE LOW
5 minutes.

Record your observations.
Your Examiner marks and comments

Mark Mark Comment
(iv) Add a spatula measure of iron(Il) sulfate crystals to the fourth portion of solution R and 2(a)(i) 1/1  pHis in the correct range (0-3).
shake the mixture.
Record your observations.
\J‘B‘WW ....... 2(a)l(ii) 2/2  Fizzing is observed. The correct tests on gases are produced and

the results of the tests are clearly stated.

i . 2(a)(iii) 2/2  Fizzing is observed. The correct tests on gases are produced and
.......................................... X : AT the results of the tests are clearly stated.
(d) Identify solution R. 2(a)(iv) 1/1  The expected observation is given.
PAlumunivm (ul). Astke m ............................................. 2]
[Total: 16] 2(b)(i) 1/1  pH value is in the allowed range (10-14).
2(b)(ii) 1/2  The wrong result is given for when excess aqueous sodium

hydroxide is added. The answer should be insoluble.

2(b)(iii) 1/2 l’?sv\s)r:-ecipitate is incorrectly described as yellow instead of
2(b)(iv) 0/1 The candidate fails to note the presence of a precipitate.

2(c) 2/2  Correct.

2(d) 0/2 The candidate fails to work out that the pH value of 10 obtained

in (b)(i) indicates the presence of hydroxide ions. The presence
of iodide ions has been inferred from an erroneous observation
in (b)(iii).
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2 You are provided with two solutions, solution Q and solution R.

Carry out the following tests on solution Q and solution R, recording all of your observations at each
stage.

tests on solution Q
(a) Divide solution Q into four equal portions in four test-tubes. Carry out the following tests.

(i) Use pH indicator paper to measure the pH of the first portion of solution Q.

s
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(ii) Add a 2cm strip of magnesium ribbon to the second portion of solution Q. Test the gas
given off.
Record your observations.
....... when Mgy €55 ,Amwas%les\&
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Add a spatula mea\gu c'%f sodium camate to the thﬁdﬁrﬁon of solution Q. Test the gas

given off.
Record your observations.
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(iv) Add afew drops of dilute nitric acid and about 1cm® of aqueous barium nitrate to the fourth
portion of solution Q.
Record your observations.
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tests on solution R
(b) Divide solution R into four equal portions in four test-tubes. Carry out the following tests.

(i) Measure the pH of the first portion of solution R.
PH oo Y5550 TP 10RO P OOBAAEPE (1]

Add several drops of aqueous sodium hydroxide to the second portion of solution R and

shake the test-tube.
Then add excess aqueous sodium hydroxide to the test-tube.

Record your observations.

(ii)
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2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b])(ii)

2(b)(iii)

2(b)(iv)

2(c)

2(d)
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Examiner marks and comments

Your
Mark Mark Comment

1/1  pHis in the correct range (0-3).

2/2 Bubbles are seen and recorded.

The lighted splint test is stated and the result obtained gains full
credit.

2/2 Bubbles are recorded and ‘limewater turns cloudy’ is the
expected test for carbon dioxide gas.

0/1  Cloudy, milky and turbid are not specific descriptions for a
positive sulfate test. White precipitate is specific.

0/1 Incorrect.

0/2 The candidate shows a lack of knowledge and understanding of
the use of agqueous sodium hydroxide to identify metal cations.

1/2

0/1 The formation of precipitates in (ii) and (iii) is not recorded.

2/2  Solution Q is sulfuric acid. Hydrogen sulfate is allowed as an
alternative name.

0/2 Solution R is aqueous calcium hydroxide. This is a guessed
answer. Incorrect observations made earlier in the question lead
to this error.
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(ili) Add aqueous silver nitrate to the third portion of solution R and leave to stand for about

5 minutes.
Record your observations. .
Jucne d from e’ colonden Qelukion o
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Add a spatula measure of iron(Il) sulfate crystals to the fourth portion of solution R and

shake the mixture.

(iv)

Record your obser\.‘aliunsr EO\U\_H\E:’J.S ]
Aiarned (_le,o-r Ghubihe ’IQ ___________ &*“ ....... I (1]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, %d&\‘\_gn
(c) Identify solution Q.
.......... + lfé-foé)e"‘g—"d{'\"dc 2]

(d) Identify solution R.

........ MMMOW%M&\Q‘% 2]

[Total: 16]

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b])(ii)

2(b)(iii)

2(b)(iv)

2(c)

2(d)
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Mark Mark Comment

1/1  pHis in the correct range (0-3).

2/2 Bubbles are seen and recorded.

The lighted splint test is stated and the result obtained gains full
credit.

2/2 Bubbles are recorded and ‘limewater turns cloudy’ is the
expected test for carbon dioxide gas.

0/1  Cloudy, milky and turbid are not specific descriptions for a
positive sulfate test. White precipitate is specific.

0/1 Incorrect.

0/2 The candidate shows a lack of knowledge and understanding of
the use of agqueous sodium hydroxide to identify metal cations.

1/2

0/1 The formation of precipitates in (ii) and (iii) is not recorded.

2/2  Solution Q is sulfuric acid. Hydrogen sulfate is allowed as an
alternative name.

0/2 Solution R is aqueous calcium hydroxide. This is a guessed
answer. Incorrect observations made earlier in the question lead
to this error.
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2

You are provided with two solutions, solution @ and solution R.
Carry out the following tests on solution Q and solution R, recording all of your observations at each
stage.

tests on solution Q
(a) Divide solution Q into four equal portions in four test-tubes. Carry out the following tests.

(i) Use pH indicator paper to measure the pH of the first portion of solution Q.

(i) Add a 2cm strip of magnesium ribbon to the second portion of solution Q. Test the gas
given off.
Record your observations.

(iii) Add a spatula measure of sodium carbonate to the third portion of solution Q. Test the gas
given off.
Record your observations.

(iv) Add a few drops of dilute nitric acid and about 1 cm® of aqueous barium nitrate to the fourth
portion of solution Q.
Record your observations.
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(b) Divide solution R into four equal portions in four test-tubes. Carry out the following tests.

tests on solution R

(i) Measure the pH of the first portion of solution R.

R A 1]

(ii) Add several drops of aqueous sodium hydroxide to the second portion of solution R and
shake the test-tube.
Then add excess aqueous sodium hydroxide to the test-tube.
Record your observations.
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Examiner marks and comments

Your
Mark Mark Comment
2(a)(i) 1/1  Solution Q is sulfuric acid. pH is in the correct range (0-3).
2(a)l(ii) 0/2 The candidate does not record the observation that the mixture
fizzes/bubbles. A test result is given but the test using a lighted
splint is not given.

2(a)(iii) 0/2 No observation is given. The candidate shows a lack of
knowledge and understanding — the gas tested is thought to be
oxygen instead of carbon dioxide.

2(a)(iv) 0/1 The vague description of a milky precipitate instead of a white
precipitate is penalised.

b)(i 1/1  Solution R is agueous calcium hydroxide and a pH in the allowed
2(b)(i) ; .
range (10-14) gained credit.

2(b)(ii) 0/2 The formation of a white precipitate which does not dissolve in
excess aqueous sodium hydroxide is the expected observation.

2(b)(iii) 0/2 The candidate recognises the formation of a solid but no colour
is described. No credit is given as a brown precipitate is not
described.

: 0/1 The formation of a precipitate is recorded but the colour is

2(b)(iv) ; :
described as black instead of green.

2(c) 0/2 The candidate is unable to conclude that an acid is present
despite the correct result for the test in (a)(i).
2(d) 0/2 The presence of hydroxide ions has not been inferred from the
test in (b)(i).
m
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(iii) Add aqueous silver nitrate to the third portion of solution R and leave to stand for about
5 minutes.

(EL O0c

Record yqur observations. /,'
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Mark Mark Comment

(iv) Add a spatula measure of iron(Il) sulfate crystals to the fourth portion of solution R and 2(a)(i) 1/1  Solution Q is sulfuric acid. pH is in the correct range (0-3).
shake the mixture.
Record your obsgatio S.
!
DML%/}’WM ................................................. (] 2(a)(ii) 0/2  The candidate does not record the observation that the mixture
fizzes/bubbles. A test result is given but the test using a lighted

splint is not given.
(c) Identify solution Q.

2(a)(iii) 0/2 No observation is given. The candidate shows a lack of
knowledge and understanding — the gas tested is thought to be
oxygen instead of carbon dioxide.

(d) Identify solution R.

AWWV\W ......................................................................... 2]

[Total: 16]

2(a)(iv) 0/1 The vague description of a milky precipitate instead of a white
precipitate is penalised.

2(b)(i) 1/1  Solution R is agueous calcium hydroxide and a pH in the allowed
range (10-14) gained credit.

2(b)(ii) 0/2 The formation of a white precipitate which does not dissolve in
excess aqueous sodium hydroxide is the expected observation.

2(b)(iii) 0/2 The candidate recognises the formation of a solid but no colour
is described. No credit is given as a brown precipitate is not
described.

2(b)(iv) 0/1 The formation of a precipitate is recorded but the colour is

described as black instead of green.

2(c) 0/2 The candidate is unable to conclude that an acid is present
despite the correct result for the test in (a)(i).

2(d) 0/2 The presence of hydroxide ions has not been inferred from the
test in (b)(i).
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