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All Candidates' performance across questions

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

1 2510 1.4 0.7 2 70.9 99.6

2 2437 0.5 0.5 1 48.1 96.7

3 2451 0.7 0.8 2 34.4 97.2

4 2436 1.1 0.7 2 54 96.6

5 2448 0.5 0.5 1 54 97.1

6 2429 0.8 0.4 1 78.1 96.3

7 2479 0.6 0.5 1 61.1 98.3

8a 2430 0.9 0.8 2 45.4 96.4

8b 2498 2.2 1.8 6 35.9 99.1

8c 2452 2 1.5 6 33.8 97.3

9a 2463 1 0.8 2 48.5 97.7

9b 2375 0.3 0.5 1 28.5 94.2

9c 2467 0.6 0.5 1 59.2 97.9

9d 2512 3.6 2.2 9 40.2 99.6

9e 2476 1.4 1.5 5 28.5 98.2

9f 2499 0.8 0.8 2 39.9 99.1

10a 2483 1.1 0.8 2 56.1 98.5

10b 2419 0.8 0.9 2 38.4 96

10c 2218 1.1 1.1 4 27.5 88

10d 2411 0.4 0.5 1 38.9 95.6

10e 2359 1.3 1.2 3 41.8 93.6

11a 2506 2.7 1.5 7 38.6 99.4

11b 2469 2.9 2 7 40.9 97.9

11c 2474 2.3 2 10 22.6 98.1
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EXAMPLE 2 – 2 marks 


 


 


(ii) The candidate correctly calculates the number of moles of thiosulfate, iodine and then the ion 
chlorate(I), gaining 2 marks.  They forget to include a factor of 10 to allow for taking a sample of 25 
cm3 from the 250 cm3 so they fail to gain the final mark. They therefore gain 2 out of 3 marks for 
part (ii). 


(iii) This answer is incorrect and does not follow from part (II) so does not gain the mark.  


  












EXAMPLE 3 – 4 marks 


 


(ii) The candidate correctly calculates the number of moles of thiosulfate, iodine and then the ion 
chlorate(I) in 25 cm3, gaining 2 marks.  They multiply by 10 to allow for the original 250 cm3 in the 
volumetric flask and calculate the concentration correctly to gain 3 marks.   


(iii) This answer is correct and follows from part (II) so gains the mark.  
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


11 (a) (i)  6.45 cm3 


 


 1  1   


  (ii)  moles thiosulfate = 0.500 × 
6.45


1000
  = 3.225 × 10–3 mol  (1) 


 
reaction ratio  2S2O3


2– ≡ 1I2 ≡ 1 ClO– 
so moles chlorate(I) = 1.6125 × 10–3 mol  (1) 
 


concentration chlorate(I) =  
1.6125 × 10−3


25 × 10−3   × 10 = 0.645 mol dm–3  (1) 


 
ecf possible from part (i) 
 


 


3  3 2 


 


  (iii)  0.645 × 
74.5


10
  = 4.81 % 


 


 1  1 1  


  (iv)  should have chosen 0.200 mol dm–3  
 
marks credited for reasons, MAX 1 mark for reasons if a different 
concentration is chosen 
 
use a lower concentration so titration volume is greater – smaller 
percentage error / more accurate (1) 
 
cannot use too low a concentration / 0.0500 mol dm–3 as volume would 
be too large (for a standard burette) (1) 
 


  


2 2  2 


 (b) (i) I order with respect to ClO3
–  first order (1) 


 
order with respect to Br–  first order (1) 
 
must show working to gain each mark 
 


  
2 


  
2 


 
2 


 












EXAMPLE 1 – 3 marks 


 


(ii) The candidate correctly calculates the number of moles of thiosulfate in the reaction and gains a 
marks for this. They use the correct stoichiometry to find the number of moles of chlorate(I) ions 
however when they calculate the concentration they forget to include a factor of 10 to allow for 
taking a sample of 25 cm3 from the 250 cm3. They therefore gain 2 out of 3 marks for part (ii). 


(iii) This answer is calculated correctly from the answer to part (ii) so gains a mark for the method.  


  



waltry

Sticky Note

The candidate correctly calculates the number of moles of thiosulfate in the reaction and gains a mark for this. They use the correct stoichiometry to find the number of moles of chlorate(I) ions, however when they calculate the concentration they forget to include a factor of 10 to allow for taking a sample of 25 cm3 from the 250 cm3.2 marks awarded



waltry

Sticky Note

This answer is calculated correctly from the answer to part (ii) so gains a mark for the method despite being 10 times smaller than the answer in the marking scheme.












EXAMPLE 2 – 2 marks 


 


 


(ii) The candidate correctly calculates the number of moles of thiosulfate, iodine and then the ion 
chlorate(I), gaining 2 marks.  They forget to include a factor of 10 to allow for taking a sample of 25 
cm3 from the 250 cm3 so they fail to gain the final mark. They therefore gain 2 out of 3 marks for 
part (ii). 


(iii) This answer is incorrect and does not follow from part (II) so does not gain the mark.  


  



waltry

Sticky Note

The candidate correctly calculates the number of moles of thiosulfate, iodine and chlorate(I), gaining 2 marks. They forget to include a factor of 10 to allow for taking a sample of 25 cm3 from the 250 cm3 so they fail to gain the final mark.2 marks awarded



waltry

Sticky Note

The method used here is not correct so the mark is not awarded. 












EXAMPLE 3 – 4 marks 


 


(ii) The candidate correctly calculates the number of moles of thiosulfate, iodine and then the ion 
chlorate(I) in 25 cm3, gaining 2 marks.  They multiply by 10 to allow for the original 250 cm3 in the 
volumetric flask and calculate the concentration correctly to gain 3 marks.   


(iii) This answer is correct and follows from part (II) so gains the mark.  


 


  



waltry

Sticky Note

This candidate has avoided the error seen in examples 1 and 2 and gives the correct answer.3 marks awarded 



waltry

Sticky Note

This too is correct and gains the available mark.
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only
 (ii) Find the concentration of sodium chlorate(I) in the initial bleach sample. [3]


Concentration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mol dm–3


 (iii) Bleach concentrations are often quoted on labels as % w/v, that is the mass of 
sodium chlorate(I) dissolved in 100 cm3 of water.


  Calculate the % w/v concentration of sodium chlorate(I) in this bleach. [1]


Concentration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . % w/v


 (iv) The teacher tells Dewi that he has selected an inappropriate concentration of 
sodium thiosulfate solution.


  Suggest which concentration of sodium thiosulfate he should have chosen. 
  Give two reasons for your answer. [2]


 


 


 


 


© WJEC CBAC Ltd.19












 


 


 


 


 


 


 


 


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


4 








13 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








Q13 








Questiocn 11(b)(ii) 


MARK SCHEME 


 


Example 1 – 0 marks 


 


The candidate has used the activation energy in kJ mol-1 rather than J mol-1 and so their calculated 
rate constants (here wrongly labelled as rates) are incorrect. The two values are not linked to an 
appropriate conclusion so no marks are awarded. 


 


  












Example 2 – 2 marks 


 


The candidate has converted the activation energy in kJ mol-1 to J mol-1 and calculated the 
exponential expressions at both temperatures. The explanation is unclear and not sufficient for the 
third mark. 


 


  












Example 3 – 3 marks 


 


 


The candidate has converted the activation energy in kJ mol-1 to J mol-1 and so their calculated rate 
constants are correct, with the constant A included in the expression. The two values are used 
appropriately to show that the rate has doubled and so gains 3 marks.  
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


   II pH 1 has H+ concn of 0.1 mol dm–3 / 10 times smaller than pH 0 (1) 
 
rate is 103 times lower 
 


rate = 
9.18 × 10−7


103   = 9.18 × 10–10 mol dm–3 s–1 (1) 


 


  
 
 
 


1 


1 


2 2 


 


  (ii)  award (1) for each of following 
 


𝑒
−52800


308𝑅  = 1.0986 × 10–9 


 


𝑒
−52800


298𝑅  = 5.4981 × 10–10 


1.0986 × 10–9 is double 5.4981 × 10–10  /  
1.0986 × 10−9


5.4981 × 10−10  = 2 


therefore the rule is true under these conditions (1)  
 
or 
 
award (1) for each of following 
k at 298 = 5.1 × 10–6 
k at 308 = 1.02 × 10–5 
 
value of k at 308K is double its value at 298K 
therefore the rule is true under these conditions (1) 
 
ECF possible from incorrectly calculated values 
 


  
 
 
 
 
 
 
 
 


1 
 
 
 
 


1 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


1 


3 3 


 












Questiocn 11(b)(ii) 


MARK SCHEME 


 


Example 1 – 0 marks 


 


The candidate has used the activation energy in kJ mol-1 rather than J mol-1 and so their calculated 
rate constants (here wrongly labelled as rates) are incorrect. The two values are not linked to an 
appropriate conclusion so no marks are awarded. 


 


  



waltry

Sticky Note

The candidate has used the activation energy in kJ mol-1 rather than J mol-1 and so their calculated rate constants (here wrongly labelled as rates) are incorrect. The two values are not linked to an appropriate conclusion so no marks are awarded.












Example 2 – 2 marks 


 


The candidate has converted the activation energy in kJ mol-1 to J mol-1 and calculated the 
exponential expressions at both temperatures. The explanation is unclear and not sufficient for the 
third mark. 


 


  



waltry

Sticky Note

The candidate has converted the activation energy in kJ mol-1 to J mol-1 and calculated the exponential expressions at both temperatures. This gains the first two marks. The explanation is unclear and not sufficient for the third mark to be awarded. 












Example 3 – 3 marks 


 


 


The candidate has converted the activation energy in kJ mol-1 to J mol-1 and so their calculated rate 
constants are correct, with the constant A included in the expression. The two values are used 
appropriately to show that the rate has doubled and so gains 3 marks.  


  



waltry

Sticky Note

The candidate has converted the activation energy in kJ mol-1 to J mol-1 so their calculated rate constants are correct, with the constant A included in the expression. The two values are used appropriately to show that the rate has doubled so this answer scores all 3 marks. 
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 II. The student finds that the rate of reaction is proportional to [H+]3. This is 


described as third order with respect to hydrogen ions.


  Find the expected initial rate for experiment 4.  [2]


Initial rate = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mol dm–3 s–1


 (ii) Chemists often use an approximate rule that the rate of a reaction doubles when 
the temperature is increased by 10 °C.


  Show that this rule is true if this reaction is warmed from 298 K to 308 K. The 
activation energy for the reaction is 52.8 kJ mol–1. [3]
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Example 1 – 2 marks 


 


The candidate correctly identifies the Ca2+ ion but cannot apply the observation with dilute sulfuric 
acid. 


The presence of chlorine is correctly identified from the observations with concentrated sulfuric acid 
but stating that chlorine is the anion rather than chloride is an error. Similarly, the conclusion from 
the observation with silver nitrate is poorly worded. 


The calculation of the value of d, the water molecules present in each formula unit, is correct and 
obtains the correct value. 


Overall the candidate has two correct points and two points that are partially correct and they do 
not identify all the ions present. There is some evidence of appropriate use of scientific conventions 
and vocabulary as required for the lower band answer but the answer does not reach the standard 
of a middle band answer. This means that the answer is a lower band answer and is awarded 2 
marks. 


Example 2 – 4 marks 
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The candidate correctly identifies the Ca2+ ion but does not refer to the observation with dilute 
sulfuric acid. They correctly identify the Mg2+ ion and justify their answer.  


The presence of chlorine is correctly identified from the observations with concentrated sulfuric acid 
and their statement that X must be a halogen due to the precipitate is also correct. They state that X 
is a halogen which is an improvement on stating the anion is a halogen as stated in example 1.  


The calculation of the value of d, the water molecules present in each formula unit, is correct and 
obtains the correct value. They identify the Mr of the anhydrous salt and attempt to use this to find a 
formula, but do not allow for the charges on the ions so they suggest an impossible formula.  


Overall the candidate has four correct points and two points that are partially correct and they do 
identify all the ions present. They have linked ideas together and have some reasoning but their use 
of vocabulary is not accurate throughout. This makes this a middle band answer and the candidate is 
awarded 4 marks. 
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Example 3 – 2 marks 


 


 


The candidate correctly identifies the Ca2+ ion using the flame colour and they correctly identify the 
Mg2+ ion and justify their answer.  


The presence of chlorine is correctly identified from the observations with concentrated sulfuric acid 
but they also attempt to link this to the dilute acid as well which is an error. They are aware that 
chloride is difficult to oxidise but incorrectly call this a chlorine ion. 


They attempt to use Mr and Ae values to find the formula but so this incorrectly, and the value of d is 
incorrect and appears to be based on an incorrect Mr of the anhydrous salt which appears without 
any clear reasoning. They do not allow for the charges on the ions so they suggest an impossible 
formula.  


Overall the candidate has two correct points and two points that are partially correct and they do 
identify all the ions present, but not the value of d. They have linked ideas together when discussing 
the flame tests but elsewhere their answer misuses scientific conventions and vocabulary. This is 
overall at the boundary between lower and middle bands and is awarded 2 marks.  
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (c)   Indicative content  


• brick red flame – one of the metals must be calcium 


• no other colour – other metal may be magnesium / cannot be 
lithium/sodium/strontium/barium (ignore references to potassium unless 
clearly indicated that colour is weak and could be hidden by colour due to 
calcium) 


• cloudiness with dilute sulfuric acid due to calcium sulfate being sparingly 
soluble (but no precipitate so no strontium/barium present) 


• precipitate with silver nitrate – X must be chloride/bromide/iodide 


• misty fumes with sulfuric acid are hydrogen halides 


• no coloured fumes so must be chloride 


• Mr of water is 216.27 so d = 
216.27


18.02
  =  12 


• Mr of anhydrous solid is 301.73 


• formula must be CaMg2Cl6.12H2O 
(allow without H2O as long as 12H2O has been clearly calculated earlier) 


 


2 2 2 6 1 5 


    5-6 marks 
The candidate includes at least six relevant points and correctly identifies the formula 
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 four relevant points and correctly identifies all ions present 
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 8 total 5 6 3 14 3 5 
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Example 1 – 2 marks 


 


The candidate correctly identifies the Ca2+ ion but cannot apply the observation with dilute sulfuric 
acid. 


The presence of chlorine is correctly identified from the observations with concentrated sulfuric acid 
but stating that chlorine is the anion rather than chloride is an error. Similarly, the conclusion from 
the observation with silver nitrate is poorly worded. 


The calculation of the value of d, the water molecules present in each formula unit, is correct and 
obtains the correct value. 


Overall the candidate has two correct points and two points that are partially correct and they do 
not identify all the ions present. There is some evidence of appropriate use of scientific conventions 
and vocabulary as required for the lower band answer but the answer does not reach the standard 
of a middle band answer. This means that the answer is a lower band answer and is awarded 2 
marks. 


Example 2 – 4 marks 



waltry

Sticky Note

The candidate correctly identifies the Ca2+ ion but cannot interpret the observation with dilute sulfuric acid. The presence of chlorine is correctly identified from the observations with concentrated sulfuric acid but stating that 'chlorine' is the anion is an error. Similarly, the conclusion drawn from the observation with silver nitrate is poorly worded. The calculation of the number of water molecules present in each formula unit is correct. Overall the candidate has two correct points and two points that are partially correct and they do not identify all the ions present. There is some evidence of appropriate use of scientific conventions and vocabulary as required for the lower band answer but the answer does not reach the middle band standard. This is a lower band answer and is awarded 2 marks. 
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The candidate correctly identifies the Ca2+ ion but does not refer to the observation with dilute 
sulfuric acid. They correctly identify the Mg2+ ion and justify their answer.  


The presence of chlorine is correctly identified from the observations with concentrated sulfuric acid 
and their statement that X must be a halogen due to the precipitate is also correct. They state that X 
is a halogen which is an improvement on stating the anion is a halogen as stated in example 1.  


The calculation of the value of d, the water molecules present in each formula unit, is correct and 
obtains the correct value. They identify the Mr of the anhydrous salt and attempt to use this to find a 
formula, but do not allow for the charges on the ions so they suggest an impossible formula.  


Overall the candidate has four correct points and two points that are partially correct and they do 
identify all the ions present. They have linked ideas together and have some reasoning but their use 
of vocabulary is not accurate throughout. This makes this a middle band answer and the candidate is 
awarded 4 marks. 


  



waltry

Sticky Note

The candidate correctly identifies the Ca2+ ion but does not refer to the observation with dilute sulfuric acid. They correctly identify the Mg2+ ion and justify their answer. The presence of chlorine is correctly identified from the observations with concentrated sulfuric acid and their statement that X must be a halogen due to the precipitate is also correct. They state that X is a halogen which is an improvement on stating the anion is a halogen as seen in example 1. The calculation of the number of water molecules present in each formula unit is correct. They identify the Mr of the anhydrous salt and attempt to use this to find a formula, but do not allow for the charges on the ions so they suggest an impossible formula. Overall the candidate has four correct points and two points that are partially correct. They identify all the ions present. They have linked ideas together and have some reasoning but their use of vocabulary is not accurate throughout. This is a middle band answer and the candidate is awarded 4 marks.
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Example 3 – 2 marks 


 


 


The candidate correctly identifies the Ca2+ ion using the flame colour and they correctly identify the 
Mg2+ ion and justify their answer.  


The presence of chlorine is correctly identified from the observations with concentrated sulfuric acid 
but they also attempt to link this to the dilute acid as well which is an error. They are aware that 
chloride is difficult to oxidise but incorrectly call this a chlorine ion. 


They attempt to use Mr and Ae values to find the formula but so this incorrectly, and the value of d is 
incorrect and appears to be based on an incorrect Mr of the anhydrous salt which appears without 
any clear reasoning. They do not allow for the charges on the ions so they suggest an impossible 
formula.  


Overall the candidate has two correct points and two points that are partially correct and they do 
identify all the ions present, but not the value of d. They have linked ideas together when discussing 
the flame tests but elsewhere their answer misuses scientific conventions and vocabulary. This is 
overall at the boundary between lower and middle bands and is awarded 2 marks.  



waltry

Sticky Note

The candidate correctly identifies the Ca2+ ion using the flame colour and they correctly identify the Mg2+ ion and justify their answer.The presence of chlorine is correctly identified from the observations with concentrated sulfuric acid but they also attempt to link this to the dilute acid which is an error. They are aware that chloride is difficult to oxidise but incorrectly call this a chlorine ion. They attempt to use Mr and Ar values to find the formula but do this incorrectly. The value of d is incorrect and based on an incorrect Mr for the anhydrous salt which appears without any reasoning. They do not allow for the charges on the ions so they suggest an impossible formula. Overall the candidate has two correct points and two points that are partially correct. They identify all the ions present but not the number of water molecules. They have linked ideas together when discussing the flame tests but elsewhere their answer misuses scientific conventions and vocabulary. This is overall at the boundary between lower and middle bands and is awarded 2 marks. 
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 (c) Tachyhydrite is a soft, soluble mineral that has a general formula of AaBbXc.dH2O.
  A and B represent two different s-block metal ions, with X representing an anion.


  Use all the following data to find the identity of all the ions present and to find the 
formula of tachyhydrite.


  A, B and X are not the chemical symbols of the elements present. 


  A flame test on a sample of tachyhydrite gives a brick-red flame with no indication of 
any other colour. Addition of dilute sulfuric acid to a solution of tachyhydrite causes the 
solution to go cloudy. With concentrated sulfuric acid, misty fumes are released from the 
solid, however there is no colour change. Addition of aqueous silver nitrate to a solution 
of tachyhydrite causes a precipitate to form.


  Tachyhydrite has an Mr of approximately 518. On heating to constant mass the solid 
loses 41.75 % of its initial mass. [6 QER]


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 Formula of tachyhydrite   
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EXAMPLE 1 – 3 marks 


 


(ii) The candidate correctly calculates the number of moles of thiosulfate in the reaction and gains a 
marks for this. They use the correct stoichiometry to find the number of moles of chlorate(I) ions 
however when they calculate the concentration they forget to include a factor of 10 to allow for 
taking a sample of 25 cm3 from the 250 cm3. They therefore gain 2 out of 3 marks for part (ii). 


(iii) This answer is calculated correctly from the answer to part (ii) so gains a mark for the method.  


  











