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Eduqas A level Chemistry - Component 3

All Candidates' performance across questions

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

1 183 7.6 2.5 11 69.5 100

2 183 9 3.2 17 52.9 100

3 182 3.4 1.6 6 57 99.5

4 183 7.1 3.3 12 59 100

5 181 1.9 1.2 4 48.6 98.9

6 182 5.7 2.3 10 57.4 99.5
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths Prac 


1 (a)   transfer to 250 cm3 volumetric / standard flask          (1) 
 
award (1) for any two of the following in the correct order 
• use of funnel 
• wash funnel / glass rod / beaker with deionised water into 
 volumetric flask 
• add distilled water up to mark 
• shake solution / mix thoroughly 
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 (b)    
Rough 
titration Titration 1 Titration 2 Titration 3 Titration 4 


0.80 23.00 0.40 21.45 2.05 


23.00 44.00 21.45 43.25 23.00 


22.20 21.00 21.05 21.80 20.95 
 
correct calculation and titre volumes all given to 2dp    (1) 
mean titre = 21.00 cm3 given to 2dp    (1) 
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths Prac 


 (c)   n(NaOH) = 21.00/1000 × 0.1 = 2.1 × 10‒3    (1) 
 
n(H3X) = 2.1 × 10‒3 ÷ 3  = 7 × 10‒4  in 25 cm3    (1) 
 
n(H3X) in 250 cm3 = 7 × 10‒3    (1) 
 
Mr(C4H3KO8. nH2O) =   1.78    = 254.29    (1) 
   7 ×10‒3 


 
n  = 254.29 – 218.13 = 2 (1) 
 18.02 
 
ecf from part (b) and throughout 
method must be shown for first two marks in order to award any 
credit for final answer 
 


  
 
 
 
 
 
 
 
 
5 
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1 
 
 
 
 
 
1 
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 (d)   for the 21.10 cm3 titre 
 
percentage error  =  2  × 0.05  × 100  = 0.47 %    (1) 
   21.10 
 
must be 2 sig figs 
 


  
 
1 
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    Question 1 total 3 8 0 11 4 6 
 
  












 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 



Sticky Note

This gains no credit because the method described by the candidate does not use a 250 cm3 volumetric flask; instead the solution is made up in a beaker with a very poor understanding of how to ensure that the total volume of the solution is exactly 250 cm3.



Sticky Note

This is awarded no marks since the titre volume for titration 1 has not been given to 2 decimal places.  It should have been recorded as 21.00 (cm3). Similarly, although the candidate has correctly identified the concordant titres (1, 2 & 4) to calculate the mean titre, the mean titre has not been recorded to 2 decimal places.







 


 


 


 


 


 


 


 


 


 


 


 


 



Sticky Note

This answer has been awarded 3/5 marks.For MP1, the candidate has correctly calculated the number of moles of NaOH(aq) used in the titration against the 25 cm3 of potassium tetraoxalate solution.  The calculated number of moles of NaOH has then been multiplied by 10 in order to determine the number of moles of NaOH that would be needed for the total 250 cm3 of potassium tetraoxalate solution.  Finally, the candidate has used the equation for the reaction, which shows that the ratio of C4H3KO8.nH2O:NaOH as 1:3, and has therefore divided the total number of moles of NaOH present by 3 in order to calculate the number of moles of potassium tetraoxalate in the 250 cm3 of solution.Further calculations to determine the value of n are all incorrect.



Sticky Note

No marks for this answer.  If the burette has a maximum error of ±0.05 cm3  for each reading, then since the burette is read twice for each titre, then the maximum error for the titration is 0.10 cm3.                                                                                                                                                  












 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 



Sticky Note

This is awarded 1 mark for correctly stating that a 250cm3 volumetric flask is used.  No further marks are awarded since the candidate incorrectly states that the solution is made up to the mark using NaOH in the volumetric flask!



Sticky Note

In this example the titre volume for the ‘Rough Titration’ has not been given to 2 decimal places.  It should have been recorded as 21.20 (cm3). However, the candidate has correctly identified the concordant titres (1, 2 & 4) to calculate the mean titre, and the mean titre has been recorded to 2 decimal places.  This was awarded 1 mark.







 


 


 


 


 


 


 


 


 



Sticky Note

Again, the total number of moles of potassium tetraoxalate in the 250 cm3 of solution has been correctly calculated (MP1 + MP2 + MP3)Here, MP4 has also been awarded since the candidate has used the calculated number of moles + the given mass of potassium tetraoxalate to correctly determine the Mr of the compound. However, the final step to determine the value of n in C4H3KO8.nH2O is incorrect since the candidate has used the incorrect formula C4Na3KO8 in the calculation.



Sticky Note

The candidate has identified the need to multiply the maximum burette error by 2 giving ±0.10 cm3 as the maximum titre error. However, he/she then multiplies this value by 4, because the titration has been carried out four times.  This is incorrect.












 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 



Sticky Note

This answer is awarded all 3 marks (for any 3 of the following statements). ·The solution is made up in a 250 cm3 volumetric flask·The solution is transferred from the beaker into the volumetric flask using a funnel·The funnel and beaker are washed with deionised water and the washings transferred to the volumetric flask·The solution is made up to the mark with distilled water



Sticky Note

Both marks awarded here since the candidate has correctly calculated and recorded all the mean titres to 2 decimal places (MP1) and then identified the concordant values in order to calculate the mean titre (MP2).







 


 


 


 


 


 


 


 


 



Sticky Note

This answer gained all 5 marks. ·Total number of moles of potassium tetraoxalate in the 250 cm3 of solution has been correctly calculated (3 marks) using the titration data ·Mr of potassium tetraoxalate calculated (1 mark)·Value of n in C4H3KO8.nH2O correctly determined (1 mark)



Sticky Note

Correct answer, given to 2 decimal places.
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Answer all questions in the spaces provided.


1. Hydrated potassium tetraoxalate has the following simplified structure.


© WJEC CBAC Ltd.


COOK . COOH


COOH . COOH
nH2O


 It reacts with sodium hydroxide according to the following equation.


C4H3KO8. nH2O    +    3NaOH        C4Na3KO8. nH2O    +    3H2O


 A student carries out a two-part experiment to determine the value of n in hydrated potassium 
tetraoxalate.


 (a) In part 1, the student weighs exactly 1.78 g of the solid and transfers all of it to a 250 cm3 
beaker. She adds 100 cm3 of deionised water while stirring to ensure that it all dissolves.


  Describe, giving full practical details, how the volume is made up to exactly 250 cm3. [3]    
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only (b) In part 2, the student titrates the potassium tetraoxalate solution against a standard 
solution of sodium hydroxide of concentration 0.100 mol dm−3 using a suitable indicator.


  She obtains the following results using 25.0 cm3 samples of the potassium tetraoxalate 
solution.
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Rough 
titration Titration 1 Titration 2 Titration 3 Titration 4


Initial burette 
reading / cm3 0.80 23.00 0.40 21.45 2.05


Final burette 
reading / cm3 23.00 44.00 21.45 43.25 23.00


Titre volume
/ cm3


  Complete the table to show the volume of sodium hydroxide solution used in each titration 
and calculate an appropriate mean titre. [2]


 Mean titre = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm3


 (c) Using the above information, calculate the relative molecular mass of C4H3KO8. nH2O 
and hence the value of n. You must show clearly how you obtained your answer. [5]


 n = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (d) Her teacher carries out the same titration and obtains a titre of 21.10 cm3. Calculate the 
maximum percentage error due to a burette with a maximum error of ± 0.05 cm3 for each 
reading. [1]


 Maximum percentage error = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %
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Question Marking details Marks available 


AO1 AO2 AO3 Total Maths Prac 
2 (a)   X is magnesium 


 
Mg  +  H2O  →  MgO  +  H2    (1) 
 


 
 


1 


  
 


 
 
1 


  
 


1 


 (b) (i)  n[Y(OH)2] in 600cm3  = 0.0431 × 600 = 0.02586    (1) 
                                            1000 
 
1:1 ratio of Y:Y(OH)2   therefore         n(Y)  = 0.02586    (1)     
 
Ar =    2.27     = 87.8           
       0.02586 
 
therefore Y is strontium / Sr    (1) 
 


 1 
 
 
1 


 
 
 
 
 
 
 
 


1 


 
 
 
 
 
 
 
 
3 


 
 
 
 
 
 
 
 
2 


 


  (ii) I Y(OH)2(aq)  +  Na2CO3(aq)  →  YCO3(s)  +  2NaOH(aq) 
 
Y2+(aq)  +  CO3


2‒(aq)  →  YCO3(s)    
 
accept either equation but must be balanced and include state 
symbols; accept Sr in place of Y 
 
ecf possible from part (i) if incorrect Group 2 metal identified 
 


 
 


1 


   
 
1 


 
 


 


   II 200cm3 of solution = 0.0431 × 200  = 0.00862 mol of YCO3    (1) 
                                   1000 
 
mass of YCO3 = 0.00862 × Mr(YCO3) = 0.00862 × 147.6    (1) 
 
  =  1.27 g  must be given to 3 sig figs    (1) 
 


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


 (c)   Indicative content 
 
carbonates more thermally stable down the group 
 
description of sensible method such as following examples 
• carbonate taken in clamped test tube connected to delivery tube 


dipping into second tube containing limewater 
• carbonate heated using Bunsen flame until limewater turns 


milky 
• control variables 
 same number of moles of carbonate  
 same volume + concentration of limewater 
 same distance of test tube to flame + same flame temperature 


• time taken for limewater to turn milky (cloudy) increases for 
carbonates on going down the group 


 
 
• carbonate taken in a crucible and heated to determine the loss in 


mass of the carbonate 
• control variables 
 same number of moles of carbonate  
 same distance of crucible to flame + same temperature of 


flame 
 carbonates heated for the same amount of time 


• mass loss on heating for the same set time is less on going 
down the group 


 
no trend or incorrect trend in thermal stability and no description of 
how to control variables used should be considered as ‘significant 
omissions’ and credit must be limited to the 1-2 marks band 
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5-6 marks 
All aspects of question covered and key details given, including those in bold print 
The candidate constructs a relevant, coherent and logically structured account including all key elements of the indicative content. A 
sustained and substantiated line of reasoning is evident and scientific conventions and vocabulary are used accurately throughout. 
 
3-4 marks 
Correct description of trend in thermal stability; basic description of apparatus / method used; reference to one control variable; 
observation and expected results 
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 
Description of apparatus or method used / simple observation 
The candidate attempts to link at least two relevant points from the indicative material.  Coherence is limited by omission and/or 
inclusion of irrelevant materials.  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. 


 
  












 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 



Sticky Note

Metal X incorrectly identified as strontium.



Sticky Note

No marks for this answer.  The candidate makes an attempt to ‘calculate moles’ but has calculated the number of moles of water present in 600 cm3 of solution rather than the number of moles of Y(OH)2.



Sticky Note

3 marks overall for this answer.In part I, the formula of sodium carbonate is incorrect, and the equation is not balanced. In part II, the maximum 3 marks have been awarded .·The number of moles of YCO3 formed has been calculated using the data given in the stem of the question·The mass of YCO3 has been calculated (mass = moles x Mr of YCO3)·The mass of YCO3 has been given to 3 significant figures







Sticky Note

Incorrect trend in thermal stability of the carbonates down Group 2, so this limits the answer to the lower band (1-2 marks). There is an attempt to describe mass as a control variable but it is in terms of the 'element' rather than the carbonate.  This can only be given limited credit so 1 mark was awarded.












 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 



Sticky Note

O marks for this answer. Metal X is correctly identified as magnesium.  However, the equation for the reaction of magnesium with steam is incorrect since the oxide of magnesium and not the hydroxide is formed.  The formula given for magnesium hydroxide is also incorrect.



Sticky Note

A good start to this answer with a correct calculation of the number of moles of Y(OH)2 in 600 cm3 of solution.  It also gives the ratio of Y(OH)2 :Y as 1:1, and uses the calculated number of moles of Y and its mass to calculate its relative atomic mass (Ar).  However, although Ar is correct, the metal is incorrectly identified as barium.2 marks awarded.



Sticky Note

3 marks overall for this answer.Part I is awarded 1 mark.  The equation for the reaction of Y(OH)2 with sodium carbonate solution is correct and includes the correct state symbols. Part II has been awarded 2 marks.·The number of moles of YCO3 formed has been calculated correctly using the data given in the stem of the question·The mass of YCO3 is incorrect because the candidate has used the Ar of strontium (87.6) rather than the Mr of SrCO3 (147.6)·However, although the final answer is based on an incorrect Mr, this is an example where an error carried forward (ECF) mark has been awarded because the final mass of ‘YCO3’ has been given to 3 significant figures.







Sticky Note

This was considered to be a middle band answer and awarded 3 marks. The trend in the thermal stability of the Group 2 carbonates is correct.  A brief description of a sensible method is given, and is based on collecting and measuring the volume of carbon dioxide gas evolved (gas syringe) on heating the metal carbonate.  There is also an attempt to identify two of the control variables (mass of metal carbonate + temperature).  However, the candidate has not described the expected results for the experiment i.e. that the volume of carbon dioxide gas formed by the BaCO3 would be less than that formed by the MgCO3 in the same amount of time.












 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 



Sticky Note

Metal X correctly identified as magnesium and the correct equation for the formation of magnesium oxide and hydrogen has also been given.



Sticky Note

3 marks for this answer.·Moles of Y(OH)2 = moles of Y·Ar of Y given correctly·Metal Y identified as strontium



Sticky Note

4 marks overall for this answer.Part I is awarded 1 mark.  The equation for the reaction of Y(OH)2 with sodium carbonate solution is correct and includes the correct state symbols. Part II has been awarded the three available marks.·Number of moles of YCO3 formed has been calculated correctly using the data given in the stem of the question·Mass of YCO3 formed has been calculated correctly·Value given to 3 significant figures.







Sticky Note

This was considered a good middle band answer and was awarded 4 marks out of 6.It gives the correct trend in thermal stability of the Group 2 carbonates, with a clear description of the experimental method used to establish this trend.  Control variables identified: mass of Group 2 carbonates / heating for 10 minutes at a constant temperature. The candidate has also clearly described the expected results. However, to access the top band, it was expected that candidates refer to number of moles of carbonate rather than mass as a control variable.
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2. Metals X and Y are Group 2 metals. Each one could be Mg, Ca, Sr or Ba.


 (a) Metal X appears not to react with cold water but reacts rapidly with steam.


  Identify metal X and give the equation for its reaction with steam. [1]


  Metal X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 


 (b) Metal Y reacts with cold water according to the following equation.


 
 Y(s)    +    2H2O(l)        Y(OH)2(aq)    +    H2(g)


  (i) When 2.27 g of metal Y are added to 600 cm3 of water, the concentration of the 
metal hydroxide solution formed on complete reaction is 0.0431 mol dm−3. [3]


  Identify metal Y.


  Metal Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (ii) When 200 cm3 of the 0.0431 mol dm−3 solution of Y(OH)2 formed in part (i) are 
added to excess sodium carbonate solution, YCO3 is precipitated as a white solid 
and separated by filtration. The precipitate is washed with deionised water and 
heated at 100 °C until the mass of YCO3 remains constant.


   I. Give an equation, including state symbols, for the reaction of aqueous 
Y(OH)2 with aqueous sodium carbonate. [1]


 


   II. Calculate the maximum mass of YCO3 formed, giving your answer to three 
significant figures. [3]


 Mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g
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 (c) Carbonates of Group 2 decompose on heating according to the following general equation.


ZCO3(s)        ZO(s)    +    CO2(g)


  Give the trend in thermal stability of the carbonates on going down Group 2 and describe 
an experiment to show how this pattern could be confirmed.


  Your answer should include:
 • a detailed description of the method used
 • how to collect valid results, identifying the control variable(s)
 • the expected observation(s) [6 QER]
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Q6. (c) 












Q6. (c) 
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths Prac 


 (c)   correct plotting of points (± ½ square)  (1) 
 
line of best fit  (1) 


 
gradient of line  =  ∆y 


                  ∆x 
     
 =     ‒0.61            =  ‒2.77 × 103 K 
     0.22 × 10‒3 
 


correct numerical value  (1)                    
–ve sign  (1)      


 
gradient =   ‒Ea     or   Ea = ‒gradient × 2.30 R     (1)   


      2.30R 
 


Ea = 2.773 × 103 × 2.30 × 8.31                                
 
Ea = 53,000 J mol‒1   or 53.0 KJ mol‒1            


 


correct numerical value  (1) 
correct unit  (1) 
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    Question 6 total 2 3 5 10 9 1 


 
  












 


 


Q6. (c) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 



Sticky Note

The candidate has made an error in plotting the data (± 1/2 square) and although he/she has started to calculate the gradient of the line, a numerical value has not been given.Only 1 mark is awarded for drawing a line of best fit for the data.
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Sticky Note

This candidate makes several errors but gains 3 marks in total. Two marks have been awarded for plotting the points correctly and drawing a line of best fit for the data. The numerical value for the gradient of the line is incorrect and it does not include the negative sign.  However, a further 1 mark has been given for the correct units for the activation energy.












 


 


Q6. (c)  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 



Sticky Note

All 7 marks have been awarded for this excellent answer.·Data plotted correctly and line of best fit drawn (2 marks)·Numerical value and sign of gradient given (2 marks)·Arrhenius equation rearranged giving the correct expression for the gradient (1 mark)·Activation energy calculated with correct units (2 marks)
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(c) The Arrhenius equation can be rearranged as follows:


log10 (1/t)   =    –                  +    log10 A 


Plot log10 (1/t) against 1/T on the graph paper opposite and hence calculate the activation 
energy (Ea) for the peroxodisulfate(VI)-iodide reaction.


 You must show clearly how you obtained your answer. [7]


© WJEC CBAC Ltd.


Ea


2.30RT
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log 10 (1/t)


1/T × 103 (K−1)


Activation energy (Ea) = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


END OF PAPER
10


Turn over.











