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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1 2210 0.4 0.5 1 39.1 99.9

2 2189 1.4 0.7 2 70.7 98.9

3 2175 0.8 0.4 1 77 98.3

4 2207 0.8 0.4 1 79.8 99.7

5 2159 0.5 0.5 1 52.6 97.6

6 2187 0.7 0.5 1 69 98.8

7 2209 0.9 0.8 2 46.9 99.8

8 2152 0.6 0.5 1 56.4 97.2

9a 2213 2.5 1.5 5 49.4 100

9b 2210 5 2 7 71.3 99.9

9c 2147 1.6 1.1 3 54.8 97

10a 2202 2.5 1.5 5 49.5 99.5

10b 2211 2.6 1 4 66 99.9

10c 2210 4 1.4 6 67 99.9

11a 2212 3.3 1.7 6 55.5 100

11b 2173 1.6 1.2 6 26 98.2

12a 2210 4.9 2.3 9 54.6 99.9

12b 2109 1.9 1.4 6 32.1 95.3

13a 2033 0.5 0.8 4 11.8 91.9

13b 2204 4.8 2.5 9 53.3 99.6
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths  Prac  


 (b)   Indicative content  
1. Oxalic acid has two acidic protons 
2. The Ka/acidity/ease of removal of each proton is different so 


they give two different vertical regions 
3. First vertical region occurs at half the volume of second as 


each occurs after removing same number of protons 
4. Flat regions from 5-10 and 20-25 due to formation of buffer 
5. Alice, Brychan and David methods will work 
6. Indicators only work if they change colour within a vertical 


region 
7. Alice’s method allows the first and second equivalence 


points to be found by plotting a curve 
8. Brychan’s indicator will change colour fully during the 


second vertical region 
9. David’s indicator will change colour fully during the first 


vertical region 
10. Carys’s method will not work as indicator will change colour 


gradually as sodium hydroxide is added 
 


  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


3 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


3 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


6 
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    5-6 marks 
The candidate includes at least six relevant points 
The candidate constructs a relevant, coherent and logically structured account including key elements of the indicative content.  
A sustained and substantiated line of reasoning is evident and scientific conventions and vocabulary is used accurately 
throughout. 
 
3-4 marks 
The candidate includes at least five relevant points 
The candidate constructs a coherent account including many of the key elements of the indicative content.  Some reasoning is 
evident in the linking of key points and use of scientific conventions and vocabulary is generally sound. 
 
1-2 marks 
The candidate includes at least three relevant points 
The candidate attempts to link relevant points from the indicative content.  Coherence is limited by omission and/or inclusion of 
irrelevant material.  There is some evidence of appropriate use of scientific conventions and vocabulary. 
 
0 marks 
The candidate does not make any attempt or give an answer worthy of credit. 
 


    Question 11 total 1 8 3 12 3 4 


 
  












 



Sticky Note

This answer contains many errors and gains no marks.  The candidate attempts to identify the best method, whilst the question simply requires identification of which methods would work and which would not, with no comparison required.  The candidate has identified the only method that would not work as the best and is penalised for this.  Their discussion of the shape of the curve has no content worthy of marks.













 


 


 



Sticky Note

This answer correctly identifies the indicators that would be suitable and refers to the vertical regions of the graph to explain their choices.  The later comparisons of Brychan’s and David’s methods is not creditworthy.  The answer does not discuss Alice’s method nor does it explain the shape of the curve, and this limits the answer to a middle band mark.  3 marks were awarded.












 



Sticky Note

Despite the candidate using the ideas of end point and equivalence point interchangeably, they do identify the methods that will work and those that will not.  They explain these appropriately, using the idea of the ‘steep region’ which is accepted in place of vertical region.  There is a some discussion of the shape of the curve, linking this to the diprotic nature of the acid.  This allows the answer to reach the higher band.  Misuse of the term ‘end point’ and the lack of detail in the explanation of the shape prevents this from gaining full marks so 5 marks are awarded. 
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(1410U30-1)


 (b) Oxalic acid solutions may be analysed using acid-base titrations. The simplified pH curve 
for the titration of a solution of oxalic acid against sodium hydroxide is given below.


© WJEC CBAC Ltd.
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  Four students undertook the titration in different ways:


  • Alice used a pH probe to measure the pH after addition of each portion of sodium 
hydroxide solution


  • Brychan used the indicator phenolphthalein in his titration; phenolphthalein has a 
pH range of 8.2 to 10.0


  • Carys used the indicator methyl orange in her titration; methyl orange has a pH 
range of 3.2 to 4.4


  • David used the indicator cresol red in his titration; cresol red has a pH range of 1.8 
to 2.8


14


pH


Volume of NaOH(aq) added / cm3
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15
Examiner


only
  State and explain which, if any, of the methods chosen will allow the students to find valid 


data to calculate the concentration of oxalic acid. Briefly explain why oxalic acid has a pH 
curve of this shape. [6 QER]


  You are not required to carry out any calculations.
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(ii) The student plans to use dilute hydrochloric acid in step 1. His teacher tells him that
this is not the correct acid to use.


Explain why hydrochloric acid should not be used and suggest an appropriate acid
to use in its place. [2]


.. .... . fr.Jis. ..... iJ ..... b.ecav...r� ..... hydt.o.. c.h.tQu.f. ... q.etri. .... J!. ... ff..f.Cr:.fJ .... q.4.'4. .................... . 
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Uh<.. h. Cou}.d t.X!. ¢07erov1, I..nrt e,qd u lJ t'41{ .. CiJd1 . .. . .............. .


£(.)t..1:J. ...... A1.. .... eJh�.&.1., ... . 4.ci(). .... ..rh�Pli ... k.f.. ... '!.(�'!! ..... q1....t.:( ... ld..�·�L .. h..e. ........... _ ...... . 


q ao.fer attet'/J◄ u-�.
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(i) Find the formula of the mineral huntite.


Formula  H.�.3 .. (Q... .. ct).:>


']_1.,,0 )(\0--b 
J 


¼�ti,


c(J.. 


50"Y\D-'\ 
\ · l. 46q


ltO · I x,o� 


fl\o\2,� 


\ 


q , )( l O - '\ + 'So)(, o- � = \ · 4 I X l o - -=,.
_, 


�


1,1..0�,o ::- \Sbb·l.o


1· U.\ �to ... l 


Volume = ....... .L:".,5 .. 6. .. 0 ...................... dm
3 


[3]












(ii) The student plans to use dilute hydrochloric acid in step 1. His teacher tells him that
this is not the correct acid to use.


Explain why hydrochloric acid should not be used and suggest an appropriate acid
to use in its place. [2]


.� ... ij�--···Cl�-··· io.ns ...... l!l)wd ..... tro.O.: .. _w.il:r.\ ... ·�.��...ioo� ... . 
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(i) Find the formula of the mineral huntite.


lrOIJG 


- 0 .�g 3 Volume - ...... .. J .1. .......................... dm


[3]
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths  Prac  


12 (a) (i)  all four carbonates (1) 
 
acids react with metal carbonates to form carbon dioxide gas (1) 
 


 
 


2 


   
 


2 


  
 


2 


  (ii)  (hydrochloric acid would form) insoluble compound with Pb2+ (1) 
 
should use nitric acid / ethanoic acid (1) 
 


   
 


2 


 
 


2 


  
 


2 


  (iii)  award (2) for all four correct 
award (1) for any two correct 
 
Mg2+(aq)  white (precipitate) 
 
Fe2+(aq)  (dark) green (precipitate) 
 
Cr3+(aq)  (grey) green (precipitate) 
 
Pb2+(aq)  white (precipitate) 
 


 
 
 
 
 
 
 
 
 


2 


   
 
 
 
 
 
 
 
 


2 


  
 
 
 
 
 
 
 
 


2 


  (iv)  add excess sodium hydroxide (1) 
 
award (1) for either of following 
• magnesium hydroxide white precipitate remains but lead 


hydroxide precipitate dissolves (giving a colourless solution) 
• iron(II) hydroxide green precipitate remains but chromium 


hydroxide precipitate dissolves (giving a dark green solution) 
 
lead and chromium are amphoteric (iron and magnesium are not) (1) 
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths  Prac  


 (b) (i)  Mg2+ 91
24.3


 = 3.7449 
 
Ca2+ 50


40.1
 = 1.2469   (1) 


 
ratio is 3Mg: 1Ca (1) 
 
formula must contain 4 × CO3 so it is Mg3Ca(CO3)4  (1) 
accept alternative correct representations e.g. 
CaCO3.3MgCO3 
(MgCO3)3.CaCO3 
 


  
 
 


1 


 
 
 
 
 
 
 


2 


 
 
 
 
 
 
 


3 


 
 
 
 
 
 
 


2 


 


  (ii)  concentration = 1.25 × 10–6 mol dm–3  
(from calcium or magnesium concentrations) (1) 
 
moles of solid used = 220 × 10−6


353
  = 0.6232 × 10–6 mol  (1) 


 


volume = 0.50 dm3 (1) 
allow any value in the range 0.498-0.501 dm3 


 


  
 
 


1 
 
 


1 


 
1 


 
 
 
 
 
 


3 


 
 
 
 
 
 


2 


 


    Question 12 total 4 3 8 15 4 9 
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Sticky Note

This answer shows a common misconception.  The strength of the acid was given as a reason by many, with some thinking it was too strong and others thinking it was too weak.  This does not gain the first mark.  The candidate selects an alternative acid that would be suitable and thus gains one mark, although their reasoning is flawed. 




Sticky Note

The method suggested by the candidate is not appropriate.  Many of the observations suggested would not occur upon addition of water and the reasoning is incorrect.  This answer gains no marks.




Sticky Note

This candidate has correctly identified the stoichiometric ratio of calcium to magnesium ions.  They gain 2 marks for this.  They do not include the appropriate number of carbonate ions to balance the charges on the cations so do not get the third mark for part (i).








(ii) The initial solution was prepared using 220 µg of huntite. Calculate the volume of
aqueous acid used to form the solution for analysis. 


'.1-,..bQ ,,c{ 1>-1> [3] 
� '1_.'l-OX.\o-,j� ";;�I� I I 3 


Y'I,,.. \ , q Lt��� J('ro-b �ol o� n.,..,�il-.:.. 


/ l·t\\\&,�tn• Jl �O•l-;: 7-.JO+x. lo -SJ
y/', C ( �) -:. I 


I) 0 '1 IO _5 


C;:: -c C ✓
,,.-- 'f -;::; 7 , (I -rJ< 


:;:; I. S6 ihvi'j
V 


5>- tD- S


l - S l
Volume= ..................................................... dm3 



Sticky Note

In part (ii) they use Mr for CaMg3 and so the entire question is marked consequentially from part (i).  They correctly calculate the number of moles of huntite based on an Mr of 113 and find the mass of calcium present in the solution.  They finally calculate the volume correctly and so gain all 3 marks for part (ii).













Sticky Note

This answer shows another common misconception.  Many referred to the oxidising/reducing power of the HCl, and some linked this to chlorine gas being produced.  This is incorrect and does not gain the first mark.  The candidate selects an alternative acid that would also be problematic due to the precipitate that would form and so gains no marks.




Sticky Note

This candidate gains a mark for suggesting an appropriate method.  They do not gain marks for their observations as they say two precipitates dissolve but do not give the observations for magnesium or iron for comparison.  Also, the chromium precipitate discussed is chromium(II) hydroxide rather than chromium(III) hydroxide.  The reason for the two precipitates dissolving is correct and gains a mark.  A total of 2 marks out of 3 are awarded.








Sticky Note

This candidate has correctly identified the stoichiometric ratio of calcium to magnesium ions.  They gain 2 marks for this.  They include a carbonate ion, but not the four required to balance the charges on the cations so do not get the third mark.



Sticky Note

In part (ii) they do not use the Mr of the formula calculated in part (i) and so cannot gain any marks, even though the answer they give is the same as that in Example 1.













Sticky Note

This answer refers to precipitates with Pb2+ ions, which is considered equivalent to insoluble and so gains the first mark.  Their suggested alternative acid is also correct.  




Sticky Note

This answer gains a mark for suggesting an appropriate method.  The observations are given for all metals and gain a second mark.  The reason for the lead precipitate dissolving is correct but the third mark is not awarded because the reason given for the chromium precipitate is incorrect.  Total 2 marks out of 3.







Sticky Note

This formula is correct and includes the correct number of carbonate anions.  It gains all 3 marks. 




Sticky Note

In part (ii) they use the Mr of their calculated formula to correctly find the number of moles of the huntite.  They use the concentration calculated during part (i) and so obtain the correct volume and gain all 3 marks.
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Examiner
only


12. (a) A student planned to distinguish between the following eight compounds.


 magnesium hydroxide magnesium carbonate


 iron(II) hydroxide iron(II) carbonate


 chromium(III) hydroxide chromium(III) carbonate


 lead(II) hydroxide lead(II) carbonate


  He used the following method.


  Step 1 Add dilute acid until all the solid has disappeared. Record any effervescence.


  Step 2 Add 1 cm3 of sodium hydroxide solution to each solution formed in step 1. Record 
   any precipitate observed.


 


 (ii) The student plans to use dilute hydrochloric acid in step 1. His teacher tells him that 
this is not the correct acid to use. 


  Explain why hydrochloric acid should not be used and suggest an appropriate acid 
to use in its place.  [2]
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only
  


 


 


 


 


 (iv) The method given opposite is incomplete. 


  Suggest an additional step that would allow the remaining solutions formed in step 
2 to be identified. Give the expected observations. State the property of the metals 
that allows them to be distinguished in this way. [3]
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Examiner
only


 (b) Many rocks that contain carbonate anions also contain a mixture of cations. Atomic 
absorption spectroscopy can be used to find the ratio of the amounts of different cations 
present.


  Analysis of an acid solution formed from the carbonate mineral huntite shows that it 
contains 91 ng cm–3 of magnesium ions and 50 ng cm–3 of calcium ions. These are the 
only two metal cations present.


 (i) Find the formula of the mineral huntite. [3]


   Formula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (ii) The initial solution was prepared using 220 μg of huntite. Calculate the volume of 
aqueous acid used to form the solution for analysis.  [3]


 Volume = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . dm3


© WJEC CBAC Ltd.
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