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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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) Examiner
!
A few students obtained a smaller volume of hydrogen than expected. o

Suggest two practical reasons why this may have occurred, apart from leaks. [2]

(c) Gareth was asked to analyse a mixture of potassium methanoate and potassium oxalate.
He weighed out 4.69 g of the mixture and carried out the method below.

* The mixture was completely dissolved in distilled water.

e Calcium chloride solution was added to this solution (only calcium oxalate was
precipitated).

« The mixture was filtered and the precipitated calcium oxalate washed and dried.

(i) Suggest how Gareth would know when enough calcium chloride solution had been
added to react with all of the potassium oxalate present. [2]
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(i)  In his experiment Gareth obtained 2.49g of pure dry calcium oxalate (M, 128).
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09

R calcium chloride (aq) 2 -Hag
(COOK), » (CO0),Ca + 2KCI
M, 166 - M, 128
Calculate the percentage of potassium oxalate in the mixture, giving your answer to
the appropriate number of significant figures. [31
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Examiner

I
A few students obtained a smaller volume of hydrogen than expected. s

Suggest two practical reasons why this may have occurred, apart from leaks. [2]
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(c) Gareth was asked to analyse a mixture of potassium methanoate and potassium oxalate.
He weighed out 4.69 g of the mixture and carried out the method below.

* The mixture was completely dissolved in distilled water.

* Calcium chloride solution was added to this solution (only calcium oxalate was
precipitated).
* The mixture was filtered and the precipitated calcium oxalate washed and dried.

(i) Suggest how Gareth would know when enough calcium chloride solution had been
added to react with all of the potassium oxalate present. [2]
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(iiy In hls expenment Gareth obtamed 2 499 of pure dry calcium oxalate (M, 128).

24100801
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calcium chloride (aq)
(COOK), > (CO0),Ca + 2KCI

M, 166 M, 128

Calculate the percentage of potassium oxalate in the mixture, giving your answer to
the appropriate number of significant figures. [3]
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A few students obtained a smaller volume of hydrogen than expected.

Suggest two practical reasons why this may have occurred, apart from leaks. [2]
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(c) Gareth was asked to analyse a mixture of potassium methanoate and potassium oxalate.
He weighed out 4.69g of the mixture and carried out the method below.

* The mixture was completely dissolved in distilled water.

* Calcium chloride solution was added to this solution (only calcium oxalate was
precipitated).

* The mixture was filtered and the precipitated calcium oxalate washed and dried.

(i) Suggest how Gareth would know when enough calcium chloride solution had been
added to react with all of the potassium oxalate present. 2]
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(i) In his experiment Gareth obtained 2.49g of pure dry calcium oxalate (M, 128).

calcium chloride (aq)

(COOK), » (CO0),Ca + 2KCI
M, 166 M, 128
Calculate the percentage of potassium oxalate in the mixture, giving your answer to
the appropriate number of significant figures. [3]
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(b)

Sample of potassium methanoate not pure / not all HCOOK
reacted (1)

Inadequate heating / not heated for long enough / not heated
at a high enough temperature (1)

(¢ | @

Allow to settle / test the filtrate (1)
Add a few drops of calcium chloride solution and see if a
precipitate forms / cloudiness (1)

(ii)

Moles of calcium oxalate = 2.49/128 = 0.0195 (1)

.. Number of moles of potassium oxalate is also 0.0195
Mass of potassium oxalate is 0.0195 <166 = 3.24¢g (1)
. % of potassium oxalate in mixture = 3.24 x 100/4.69
= 69.1 (to 3 sig. figs.) (1)

(accept values from 68.9 to 69.1 depending on use of
significant figures during the calculation)
ecf possible

Question 9 total
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) Examiner
!
A few students obtained a smaller volume of hydrogen than expected. o

Suggest two practical reasons why this may have occurred, apart from leaks. [2]

(c) Gareth was asked to analyse a mixture of potassium methanoate and potassium oxalate.
He weighed out 4.69 g of the mixture and carried out the method below.

* The mixture was completely dissolved in distilled water.

e Calcium chloride solution was added to this solution (only calcium oxalate was
precipitated).

« The mixture was filtered and the precipitated calcium oxalate washed and dried.

(i) Suggest how Gareth would know when enough calcium chloride solution had been
added to react with all of the potassium oxalate present. [2]
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(i) In his experiment eth obtained 2.49g of pure dry calcium oxalate (M, 128).
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R calcium chloride (aq) 2 -Hag
(COOK), » (CO0),Ca + 2KCI
M, 166 - M, 128
Calculate the percentage of potassium oxalate in the mixture, giving your answer to
the appropriate number of significant figures. [31
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Sticky Note

Candidate scores 2 marks.
First marking point is gained for correct number of moles of calcium oxalate.
Second marking point is not gained since moles of potassium oxalate is incorrect. 4.69 g is the mass of the mixture not potassium oxalate.
Third marking point is gained due to error carried forward and candidate has used an appropriate number of significant figures.



Sticky Note

Candidate does not score any mark.
Candidate clearly does not score first marking point and does not score second marking point since it has not been shown that further addition of calcium chloride would not cause a precipitate.



Sticky Note

Candidate does not score any mark. 
Reason 1 is incorrect since apparatus collecting gas is not flat against the bottom of the bowl.
Reason 2 is incorrect since answer is not equivalent to 'hydrogen dissolves in water'.










Examiner

I
A few students obtained a smaller volume of hydrogen than expected. s

Suggest two practical reasons why this may have occurred, apart from leaks. [2]
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(c) Gareth was asked to analyse a mixture of potassium methanoate and potassium oxalate.
He weighed out 4.69 g of the mixture and carried out the method below.

* The mixture was completely dissolved in distilled water.

* Calcium chloride solution was added to this solution (only calcium oxalate was
precipitated).
* The mixture was filtered and the precipitated calcium oxalate washed and dried.

(i) Suggest how Gareth would know when enough calcium chloride solution had been
added to react with all of the potassium oxalate present. [2]
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(ii) In his expenment Gareth obtamed 2 499 of pure dry calcium oxalate (M, 128).
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calcium chloride (aq)
(COOK), > (CO0),Ca + 2KCI

M, 166 M, 128

Calculate the percentage of potassium oxalate in the mixture, giving your answer to
the appropriate number of significant figures. [3]
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Sticky Note

Candidate scores 1 mark.
'Heated for long enough' and 'heated to a high enough temperature' is the same marking point.



Sticky Note

Candidate scores 2 marks.
One mark for correct number of moles of calcium oxalate and one mark for correct mass of potassium oxalate.
Third marking point not scored since mass of mixture incorrect and an inappropriate number of significant figures has been used.



Sticky Note

Candidate scores 2 marks.
First marking point scored for testing the filtrate since the precipitate has been filtered.
Second marking point scored for adding more calcium chloride to see if precipitate forms.






A few students obtained a smaller volume of hydrogen than expected.

Suggest two practical reasons why this may have occurred, apart from leaks. [2]
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(c) Gareth was asked to analyse a mixture of potassium methanoate and potassium oxalate.
He weighed out 4.69g of the mixture and carried out the method below.

* The mixture was completely dissolved in distilled water.

* Calcium chloride solution was added to this solution (only calcium oxalate was
precipitated).

* The mixture was filtered and the precipitated calcium oxalate washed and dried.

(i) Suggest how Gareth would know when enough calcium chloride solution had been
added to react with all of the potassium oxalate present. 2]
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(i) In his experiment Gareth obtained 2.49g of pure dry calcium oxalate (M, 128).

calcium chloride (aq)

(COOK), » (CO0),Ca + 2KCI
M, 166 M, 128
Calculate the percentage of potassium oxalate in the mixture, giving your answer to
the appropriate number of significant figures. [3]
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Sticky Note

Candidate scores 3 marks.
First mark for correct number of moles of calcium oxalate and second mark for correct mass of potassium oxalate. Candidate gains third mark for correct percentage and using an appropriate number of significant figures in the final answer.



Sticky Note

Candidate scores 1 mark.
No mention of precipitate settling or filtrate being tested so first marking point not gained.



Sticky Note

Candidate does not score any marks.
First reason is not equivalent to 'hydrogen dissolves in water'.
Second reason is not equivalent to 'inadequate heating'. 






9. (b} Another method of producing oxalic acid in the laboratory is to heat potassium

methanoate, HCOOK. This produces potassium oxalate, which is then acidified to give
the acid.

2HCOOK —» (COOK), + H,

Some students carried out this experiment using the apparatus below. They collected the
hydrogen gas produced over water.

08
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A few students obtained a smaller volume of hydrogen than expected.

Suggest two practical reasons why this may have occurred, apart from leaks. [2]

(c) Gareth was asked to analyse a mixture of potassium methanoate and potassium oxalate.
He weighed out 4.69 g of the mixture and carried out the method below.

e The mixture was completely dissolved in distilled water.

* Calcium chloride solution was added to this solution (only calcium oxalate was
precipitated).

* The mixture was filtered and the precipitated calcium oxalate washed and dried.

(i) Suggest how Gareth would know when enough calcium chloride solution had been
added to react with all of the potassium oxalate present. 2]

(i) In his experiment Gareth obtained 2.49g of pure dry calcium oxalate (M, 128).

calcium chloride (aq)

(COOK), » (COO),Ca + 2KCI
M, 166 M. 128
Calculate the percentage of potassium oxalate in the mixture, giving your answer to
the appropriate number of significant figures. [3]
Percentage of potassium oxalate = ... %
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- Examiner
. |
(¢c) Ammonium sulfate can be prepared in the laboratory by neutralising aqueous sulfuric o
acid with ammonia solution in an acid-base titration. -
2NHs(aq) + H,SOuaq) — (NH,),80,4(aq)
Outline a method to obtain pure dry crystals of ammonium sulfate by this procedure.
' [6 QER]
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(c) Ammonium sulfate can be prepared in the laboratory by neutralising aqueous sulfuric
acid with ammonia solution in an acid-base titration.

ONH,aq) + H,S0,(aq) —» (NH,),S0,@q)
& e

e gd _
Outline a method to obtain pure dry crystals of ammonium sulfate by this procedure.
[6 QER]
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(c) )Ammonium sulfate can be prepared in the laboratory by neutralising aqueous sulfuric

" acid with ammonia solution in W’

2NHy(aq) + H,SO,aq) —» (NH,),S0,(aq))
_—-_‘_‘_’/

Outline a method to obtain pure dry crystals d—f\ammonium sulfate by this procaq%re.
: il rbwodiohond it (6 QER]
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Question

Marks available

Marking details AO1 AO2 AO3 Total Maths Prac

11.

(c)

Indicative content

1 aqueous sulfuric acid in burette (accept agueous ammonia
in burette)

2 measure volume of ammonia into flask

3 use of an indicator (not universal indicator)

4 titrate with aqueous sulfuric acid until colour of indicator just 3 3 6 6
changes

5 read burette and repeat without indicator / use of

decolorising charcoal and filter

concentrate neutralised solution

cool (concentrated) solution / leave to evaporate over time

filter and dry crystals

0o ~NO®

5-6 marks

The method provided leads to pure dry crystals of ammonium sulfate.

The candidate constructs a relevant and logically structured account including all key elements of the indicative content.
Scientific conventions and vocabulary are used accurately throughout.

3-4 marks

The method outlined leads to the production of a solution of ammonium sulfate.

The candidate constructs a logically structured account including the main elements of the indicative content. The use of
scientific conventions and vocabulary are generally sound.

1-2 marks

The method provided leads to the production of a solution that contains ammonium sulfate.

The candidate has given an outline method of the production of ammonium sulfate but a number of key points are missing.
There is some evidence of the correct use of scientific conventions and vocabulary.

0 marks
The candidate does not make any attempt or give an answer worthy of credit.

o
(o]

Question 11 total 5 6 2 13 |
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(¢c) Ammonium sulfate can be prepared in the laboratory by neutralising aqueous sulfuric
acid with ammonia solution in an acid-base titration. -

2NHs(aq) + H,SOuaq) — (NH,),80,4(aq)

Outline a method to obtain pure dry crystals of ammonium sulfate by this procedure.
' [6 QER]
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Sticky Note

Candidate scores in the middle band (3-4 marks) because, although crystals of ammonium sulfate will be produced, these will not be pure.
Candidate has successfully described the use of a burette and pipette, but has not clearly indicated how he/she knows that the neutralisation has occurred. Candidate has not repeated titration without indicator therefore crystals cannot be pure.
Candidate has correctly transferred the solution to an evaporating basin, evaporated the water, leaving it to cool to crystallise. However, it has not been made clear that not all the water should be evaporated. Therefore candidate scores in the lower middle band i.e. 3 marks.






15

acid with ammonia solution in an acid-base titration.

ONH,aq) + H,S0,(aq) —» (NH,),S0,@q)
& e

e gd _
Outline a method to obtain pure dry crystals of ammonium sulfate by this procedure.
[6 QER]
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(c) Ammonium sulfate can be prepared in the laboratory by neutralising aqueous sulfuric
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Sticky Note

Candidate scores in the middle band (3-4 marks) because the crystals formed are not pure.
Candidate has confused filling the volumetric flask and the burette to the mark with water. However, he/she gives a correct description of the titration process. Candidate is not penalised for using phenolphthalein as the indicator since at AS level choosing an indicator is not in the specification.
Candidate has not repeated the titration without an indicator therefore the crystals cannot be pure.
Candidate has successfully described the process of forming crystals from a solution so scores in the higher middle band i.e. 4 marks.
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(c) Ammonium sulfate can be prepared in the laboratory by neutralising aqueous sulfuric

acid with ammonia solution in w

2NHy(aq) + H,S0,@q) —» (NH,),S0,(@q)>
_—‘_‘_-_,/

Outline a method to obtain pure dry crystals of ammonium sulfate by this proced%re
[6 QER]
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Sticky Note

Candidate scores in the higher band (5-6 marks) because pure dry crystals have been made.
Candidate has successfully described the titration procedure. He/she has repeated the titration using the correct volume of acid but without using an indicator.
Although candidate has heated the solution and left the solid to dry, it has not been made clear that all the water has not been evaporated during the heating process so scores in the lower higher band i.e. 5 marks.
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(c) Ammonium sulfate can be prepared in the laboratory by neutralising aqueous sulfuric
acid with ammonia solution in an acid-base titration.

2NHz(@aq) + Hy,SO4(@q) —» (NH,),SO4(aq)

Outline a method to obtain pure dry crystals of ammonium sulfate by this procedure.
[6 QER]

15

© WJEC CBAC Ltd. (2410U10-1) Turn over.

Examiner
only

13






		Blank Page

		Blank Page








16

12. (a) Some students were given a mixture made up of about 50% each of sodium chloride
and sodium iodide and asked to design tests to show the presence and concentration of
iodide ions in this mixture.

(i) One student decided to try electrolysis. He dissolved some of the mixture in distilled
water to give a concentrated solution. He then passed electricity through the
solution, using inert electrodes. The negative ions moved to the anode where they
lost electrons.

State what was seen at the anode to confirm the presence of iodide ions.
Explain your answer, including a half-equation. [3]
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(i) Another student decided to use a chemical test. She dissolved some of the mixture
in distilled water and then added a little aqueous silver nitrate. After noting what was
seen, she added some aqueous ammonia to the mixture and shook it.

State and explain what occurred during this test. [3]

AR rutad 10SE precipitades would form
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12. (a) Some students were given a mixture made up of about 50% each of sodium chloride
and sodium iodide and asked to design tests to show the presence and concentration of
iodide ions in this mixture.

(i) One student decided to try electrolysis. He dissolved some of the mixture in distilled
water to give a concentrated solution. He then passed electricity through the
solution, using inert electrodes. The negative ions moved to the anode where they
lost electrons.

State what was seen at the anode to confirm the presence of iodide ions.

Explain your answer, including a half-equation. [3]
.................... New M= QT8
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(i) Another student decided to use a chemical test. She dissolved some of the mixture
in distilled water and then added a little aqueous silver nitrate. After noting what was

seen, she added some aqueous ammonia to the mixture and shook it.

State and explain what occurred during this test. [3]
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Examine

12. (a) Some students were given a mixture made up of about 50% each of sodium chloride ol

and sodium iodide and asked to design tests to show the presence and concentration of
iodide ions in this mixture.

(i) One student decided to try electrolysis. He dissolved some of the mixture in distilled
water to give a concentrated solution. He then passed electricity through the

solution, using inert electrodes. The negative ions moved to the anode where they
lost electrons.

State what was seen at the anode to confirm the presence of iodide ions.
Explain your answer, including a half-equation. L [3]
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(i)  Another student decided to use a chemical test. She dissolved some of the mixture
in distilled water and then added a little aqueous silver nitrate. After noting what was
seen, she added some aqueous ammonia to the mixture and shook it.

State and explain what occurred during this test. [3]
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths
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The iodide ions (moved to the anode and) were
oxidised / lost electrons forming iodine (1)

2I(aq) — I(aq) + 2e (1)

(Aqueous) iodine was produced giving a yellow/brown
coloration (around the anode) (1)

(ii)

Both iodide and chloride ions formed precipitate — yellow and
white observed (1)

On adding ammonia and shaking the white precipitate / silver
chloride dissolves (1)

Leaving silver iodide as a pale yellow solid / silver iodide does
not dissolve (1)

© WJEC CBAC Ltd.

12






		Blank Page








16

12. (a) Some students were given a mixture made up of about 50% each of sodium chloride
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water to give a concentrated solution. He then passed electricity through the
solution, using inert electrodes. The negative ions moved to the anode where they
lost electrons.

State what was seen at the anode to confirm the presence of iodide ions.
Explain your answer, including a half-equation. [3]
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(i) Another student decided to use a chemical test. She dissolved some of the mixture
in distilled water and then added a little aqueous silver nitrate. After noting what was
seen, she added some aqueous ammonia to the mixture and shook it.

State and explain what occurred during this test. [3]
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Sticky Note

Candidate scores all 3 marks.
Although 'iodine' was written instead of 'iodide', candidate still scores M1 since he/she has referred to halide ions and given the correct colours for the precipitate.
Candidate has correctly stated that silver chloride dissolves in ammonia to score M2 and that silver iodide remains as a precipitate to get M3.



Sticky Note

Candidate scores 1 mark.
He/she scores M1 for 'iodide ions loose an electron to become iodine'.
Although the symbols balance in the equation, M2 is not obtained as the charges are not balanced.
Candidate does not score M3 as 'cloudy' is not specific enough.
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(i) Another student decided to use a chemical test. She dissolved some of the mixture
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Sticky Note

Candidate scores 1 mark.
Candidate scores M1 for stating that a white precipitate and a yellow precipitate form.
Candidate does not score M2 or M3 since he/she is clearly confused. Chloride and iodide have been mixed up with chlorine and iodine and the explanation in terms of oxidising powers is incorrect.



Sticky Note

Candidate scores 1 mark.
M1 is not obtained since iodine does not lose an electron at the anode.
M2 is not obtained as the equation is incorrect.
Candidate scores M3 for stating  'solution would go brown'.
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Examine
12. (a) Some students were given a mixture made up of about 50% each of sodium chloride ol
and sodium iodide and asked to design tests to show the presence and concentration of
iodide ions in this mixture.
(i) One student decided to try electrolysis. He dissolved some of the mixture in distilled
water to give a concentrated solution. He then passed electricity through the
solution, using inert electrodes. The negative ions moved to the anode where they
lost electrons.
State what was seen at the anode to confirm the presence of iodide ions.
Explain your answer, including a half-equation. L [3]
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(i)  Another student decided to use a chemical test. She dissolved some of the mixture
in distilled water and then added a little aqueous silver nitrate. After noting what was
seen, she added some aqueous ammonia to the mixture and shook it.
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Sticky Note

Candidate scores 1 mark.
A white precipitate of silver chloride is not mentioned at all therefore M1 and M2 cannot be obtained.
Candidate scores M3 for stating that a yellow precipitate remains after the addition of ammonia, despite giving the wrong name for the precipitate.



Sticky Note

Candidate fails to score a mark.
Candidate fails to state that iodide ions are oxidised or lose electrons so does not obtain M1.
The equation is incorrect and he/she has not noted what was seen so does not obtain M2 or M3.
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water to give a concentrated solution. He then passed electricity through the

solution, using inert electrodes. The negative ions moved to the anode where they
lost electrons.

State what was seen at the anode to confirm the presence of iodide ions.
Explain your answer, including a half-equation. [3]

(i)  Another student decided to use a chemical test. She dissolved some of the mixture
in distilled water and then added a little aqueous silver nitrate. After noting what was
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