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All Candidates' performance across questions

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

1a 6178 2.5 0.6 3 83.4 99.9

1b 6153 1.6 0.8 3 53.6 99.5

1c 6130 1.6 1.5 5 32.6 99.1

2 6120 2.3 1.3 4 57.6 98.9

3a 5815 0.8 0.8 2 42.3 94

3b 6079 0.9 0.9 3 29.1 98.3

3c 6004 0.9 1 3 30.7 97.1

3d 5291 0.6 0.8 3 21.3 85.5

4a 6150 0.8 1.3 5 16.6 99.4

4b 6066 0.5 0.8 4 12.4 98.1

4c 5717 0.2 0.5 3 6.5 92.4

5a 5573 0.6 0.8 3 19.9 90.1

5b 5812 0.9 0.9 5 17.5 94

6 6155 2.1 1.4 8 25.8 99.5

7 5640 1.5 1.5 6 24.9 91
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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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Sticky Note

Good attempt at explaining the conductivity in terms of movement of particles in the molten state.  However, the candidate has incorrectly referred to 'electrons' rather than 'ions' being able to move.



Sticky Note

Correct explanation of the high melting point in terms of the ions being held tightly and requiring lots of energy to separate them.  



Sticky Note

Correct description of the ionic bonding given.



Sticky Note

Correct charges given for both the magnesium ion and the two chloride ions.The electron configurations of the ions has also been correctly shown.



Sticky Note

Correctly shows transfer of electrons between the magnesium atom and the two chlorine atoms.



Sticky Note

Credit given for the correct bonding diagram for magnesium chloride, including the electron configurations of the ions and their charges.Credit also given for the explanation of the high melting point.Some credit given for the explanation of electrical conductivity in the molten state but the response is not considered worthy of 6 marks due to the incorrect reference to free moving 'electrons'.  The candidate was awarded 5 marks.








Sticky Note

2 marks awarded.  Correct formulae given for all reactants and so first mark awarded.  Correct formulae given for all products and so second mark awarded.  Incorrect balancing so third mark not awarded.



Sticky Note

2 marks awarded.  The candidate has correctly recognised the need for an excess of the potassium carbonate and that it is needed to neutralise all of the acid.







Sticky Note

Mark not awarded.  The energy profile diagram given is that for an endothermic reaction.



Sticky Note

No marks awarded.  The ionic equation is incorrect and the explanation is too vague.



Sticky Note

Mark not awarded.  The candidate has misinterpreted the question and not recognised that the point of neutralisation is likely to be overshot if stages 1-3 are carried out only once.







Sticky Note

Mark not awarded.  Although the candidate has recognised that both salts will give the same colour flame, they have not linked this to both salts containing potassium ions. 



Sticky Note

2 marks awarded.  The candidate has correctly named barium chloride solution as the test to be carried out for the first mark.  They have then gone on to give correct observations for both salts for the second mark.  
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


6 (a)   
 


  
 
 
 
 
 
 


  1 1  1 


 (b)   it reacts with the unsaturated fats  (1) 


 


bromine atoms attach to the molecule / carbon chain / add across 


the double bond / an addition reaction takes place  (1) 


 


marking points are not linked  


 


 


 


2 


   


 


2 


  


 


2 
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Question Marking details 


Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (c)   9.9


40
 × 100  or  


30.1


40
 × 100    (1) 


 


contains 25% saturated fat / 75% unsaturated fat  (1) 


 


therefore the statement is incorrect  (1) 


third marking point is linked – can only be awarded if the correct 
answer is given 
 


alternative methods possible e.g.   


10% unsaturation equivalent to approximately 4cm3 of bromine 
water  (1) 
 
30cm3 of bromine water equivalent to 75% unsaturation  (1) 
 


   
 
 
 
 


3 


 
 
 
 
 


3 


 
 


2 


 
 
 
 
 


3 


 (d)   (despite having more than 15% saturated fat) it still contains the 
lowest percentage of saturated fat / has the highest percentage of 
unsaturated fat  (1) 
 
award (1) for either of following 


 less likely to cause heart disease 


 more likely to lower cholesterol 
 
 


   
 
 
 


2 


 
 
 
 


2 


  


    
Question 6 total 2 0 6 8 2 6 
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Sticky Note

Credit given for the bonding diagram for magnesium chloride as well as a description of the bonding that takes place.No credit given for the explanation of either of the properties or for the electron configurations of the ions formed during the bonding.This is adjudged to be a bottom band response worthy of 2 marks.



Sticky Note

The description of the conductivity is confused with incorrect reference to delocalised electrons.



Sticky Note

Correct description of the ionic bonding given.



Sticky Note

Correct charge given for the magnesium ion.Only one of the chloride ions is given. The electron configurations of the ions has not been included.



Sticky Note

Correctly shows transfer of electrons between the magnesium atom and the two chlorine atoms
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6. Saturated and Unsaturated Fats


 Saturated and unsaturated fats are found in different amounts in different foods.  


 Unsaturated fats are often described as ‘good fats’. When used to replace saturated fats in the 
diet they help lower cholesterol, one of the risk factors linked to heart disease.  


 While full-fat dairy products and meat contain large amounts of saturated fats, sources of 
unsaturated fats include nuts, seeds and vegetable oils.


 Saturated and unsaturated fats differ in their chemical structures. Unsaturated fats contain 
double bonds between the carbon atoms within their molecular structure, whereas saturated 
fats have no double bonds.


The label on the bottle of a new brand of cooking oil claims that it is better than other 
cooking oils available on the market because it contains only 15 % saturated fat.


Scientists decided to investigate this claim.  


 They used bromine water to compare the percentage unsaturation of this new brand of cooking 
oil with four other vegetable oils, W, X, Y and Z. They also tested a known alkane and alkene.


 They measured the volume of bromine water that could be added to each oil sample before the 
bromine water colour remained. Their results are shown below.


NEW


COOKING C
OIL


ONLY 15 % FAT


Sample
Mean volume of 


bromine
water added (cm3)


Unsaturation
(%)


Saturation
(%)


oil W 20.4 50 50


oil X 12.0 30 70


oil Y 24.1 60 40


oil Z 16.3 40 60


new brand oil 30.1 ? ?


alkane 0.1 - -


alkene 40.0 - -







Sticky Note

1 mark awarded.  The candidate has correctly recognised that the new oil has a lower percentage of saturated fat compared to the other oils for the first mark.  They have not been awarded the second mark because the reference to the oil being 'healthier' is too vague. 



Sticky Note

3 marks awarded.  The first two marks have been awarded for correctly using the data from the table in working out the percentage of saturated fat in the unknown oil.   The third mark is awarded for correctly disagreeing with the original statement.



Sticky Note

2 marks awarded.  The candidate has correctly made the link to the unsaturated fats in the oils for the first marking point. They have then gone on to discuss the double bond in the unsaturated fats reacting with the bromine water.



Sticky Note

Correct answer chosen from the list.
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Sticky Note

1 mark awarded.  Incorrect formula for potassium carbonate given in the reactants so first mark not awarded.  Correct formulae given for all products and so second mark awarded.  The balancing mark would not be awarded unless all formulae are correct.



Sticky Note

No marks awarded.  No reference made to excess potassium carbonate or neutralising all of the acid. 







Sticky Note

Mark awarded.  Correct energy profile diagram given for an exothermic reaction.



Sticky Note

1 mark awarded.  Correct ionic equation given for the first mark.  The second mark has not been awarded since the explanation is not specific about which ion comes from which reactant.  



Sticky Note

Mark not awarded.  The candidate has misinterpreted the question and not recognised that there is a fair chance of overshooting the point of neutralisation if carrying out stages 1-3 only once.







Sticky Note

1 mark awarded.  The candidate has correctly named silver nitrate solution as the test to be carried out for the first mark.  However, the description of a yellow precipitate in the expected results is incorrect and so the second mark is not awarded.



Sticky Note

Mark not awarded.  Incorrect reason given.
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


4 (a) (i)  Agree 
because we are not told / do not know that the carbonate is in 
excess  (1)  
 
there may not be enough to neutralise all of the acid  (1) 
 
OR 
 
Disagree 
because the carbonate will be in excess  (1) 
 
so all of the acid will all be used up / neutralised  (1) 
 
no credit if no choice is made and the answer does not mention 
agreeing or disagreeing 
 


 
 
 
 


2 


   
 
 
 


2 


  
 
 
 


2 


  (ii)  K2CO3  +  2HCl   →   2KCl  +  CO2  +  H2O 
 
 


reactants  (1) 
products   (1) 
balancing  (1) 
 


balancing mark can only be awarded if both the reactants and 
products are correct 
 


  
 
 
 


3 


  
 
 
 


3 


 
 
 
 


1 


 


 
  







17 
© WJEC CBAC Ltd. 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


(b) (i) will overshoot / go past the point of neutralisation / endpoint 


'too much acid' is a neutral answer 


1 1 1 


(ii) 
H+  +  OH‒   →   H2O   (1)


charges on ions must be present 


H+ comes from the (sulfuric) acid and OH‒ comes from the 
(potassium) hydroxide / alkali  (1) 


'one comes from the acid and the other from the alkali' and 
'they come from the acid and alkali' are neutral answers 


2 2 


(iii) 


1 1 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


(c) (i) both will give a lilac flame / same colour flame because both 
contain the potassium ions / K+ / potassium 1 1 1 


(ii) add silver nitrate solution / AgNO3(aq)    (1) 


potassium chloride gives a (white) precipitate whereas potassium 
sulfate gives no precipitate / only the chloride gives a (white) 
precipitate  (1) 


OR 


add barium chloride solution / BaCl2(aq)    (1) 


potassium sulfate gives a (white) precipitate whereas potassium 
chloride gives no precipitate / only the sulfate gives a (white) 
precipitate  (1) 


1 


1 2 2 


Question 4 total 6 4 2 12 1 6 
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6. Saturated and Unsaturated Fats


 Saturated and unsaturated fats are found in different amounts in different foods.  


 Unsaturated fats are often described as ‘good fats’. When used to replace saturated fats in the 
diet they help lower cholesterol, one of the risk factors linked to heart disease.  


 While full-fat dairy products and meat contain large amounts of saturated fats, sources of 
unsaturated fats include nuts, seeds and vegetable oils.


 Saturated and unsaturated fats differ in their chemical structures. Unsaturated fats contain 
double bonds between the carbon atoms within their molecular structure, whereas saturated 
fats have no double bonds.


The label on the bottle of a new brand of cooking oil claims that it is better than other 
cooking oils available on the market because it contains only 15 % saturated fat.


Scientists decided to investigate this claim.  


 They used bromine water to compare the percentage unsaturation of this new brand of cooking 
oil with four other vegetable oils, W, X, Y and Z. They also tested a known alkane and alkene.


 They measured the volume of bromine water that could be added to each oil sample before the 
bromine water colour remained. Their results are shown below.


NEW


COOKING C
OIL


ONLY 15 % FAT


Sample
Mean volume of 


bromine
water added (cm3)


Unsaturation
(%)


Saturation
(%)


oil W 20.4 50 50


oil X 12.0 30 70


oil Y 24.1 60 40


oil Z 16.3 40 60


new brand oil 30.1 ? ?


alkane 0.1 - -


alkene 40.0 - -
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 (a) Which one of these statements best describes the oils tested? Tick (√) the correct 
answer. [1]


  the oils contain saturated fats only 
 


  the oils contain unsaturated fats only 
 


  the oils contain both saturated and unsaturated fats 
 


  it is not possible to tell whether the oils contain saturated or unsaturated fats 


 (b) Explain why the first drops of bromine water that are added to each of the oil samples are 
decolourised. [2]


 


 


 


 (c) The label states that the new oil contains only 15 % saturated fat. Use the results to show 
whether this statement is correct. [3]


 


 


 


 (d) Explain why these results might persuade many consumers to use this new brand of oil 
in preference to the other available brands. [2]


  


 


 


8
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6. Saturated and Unsaturated Fats


 Saturated and unsaturated fats are found in different amounts in different foods.  
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oil with four other vegetable oils, W, X, Y and Z. They also tested a known alkane and alkene.


 They measured the volume of bromine water that could be added to each oil sample before the 
bromine water colour remained. Their results are shown below.


NEW


COOKING C
OIL


ONLY 15 % FAT


Sample
Mean volume of 


bromine
water added (cm3)


Unsaturation
(%)


Saturation
(%)


oil W 20.4 50 50


oil X 12.0 30 70


oil Y 24.1 60 40


oil Z 16.3 40 60


new brand oil 30.1 ? ?


alkane 0.1 - -


alkene 40.0 - -







Sticky Note

1 mark awarded.  The candidate has correctly recognised that the new oil is less likely to cause heart disease and has therefore been awarded the second mark.The first mark has not been awarded.  It was expected that candidates stated that the new oil has the 'lowest percentage' of saturated fat rather than a 'low percentage'.  The need for precise use of language is a common theme in many questions and an area of potential improvement for many candidates.



Sticky Note

No marks awarded.  The candidate has not used the data from the table to calculate the actual percentage of saturation in the new oil and has therefore not been awarded either of the first two marks.  The reasoning used in the conclusion is sensible but falls down because no value has been calculated above.



Sticky Note

Mark awarded for correct reference to the oils containing a double bond / carrying out an addition reaction.



Sticky Note

Correct answer chosen from the list.
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6. Saturated and Unsaturated Fats
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6. Saturated and Unsaturated Fats
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Sticky Note

3 marks awarded for a perfect equation!



Sticky Note

1 mark awarded. The candidate has correctly recognised the need for an excess of potassium carbonate for the first mark.  However, they have not been awarded the second mark as they have not explained that the excess is needed to neutralise all of the acid.







Sticky Note

Mark awarded.  Correct energy profile diagram given for an exothermic reaction.



Sticky Note

2 marks awarded.  The ionic equation is correct and the explanation correctly identifies where each of the ions come from.



Sticky Note

This answer narrowly misses out on the mark.  The candidate has not realised the significance of the volume being 'larger than that actually needed' so has not made the link with overshooting the point of neutralisation.







Sticky Note

Mark awarded.    The candidate has correctly recognised that both salts will give the same colour flame and explained this in terms of them both containing potassium ions.



Sticky Note

2 marks awarded.  The candidate has correctly named barium chloride solution as the test to be carried out for the first mark.  They have then gone on to give correct observations for both salts for the second mark.  
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Sticky Note

Credit given for the correct bonding diagram for magnesium chloride, including the electron configurations of the ions and their charges.Some credit given for the explanation of both the melting point and electrical conductivity.This response is not considered worthy of a higher band mark due to the incorrect use of 'atoms' in explaining properties and it was awarded 4 marks.



Sticky Note

Good attempt to explain the conductivity in terms of movement of particles in the molten state.  However, the candidate has again incorrectly referred to 'atoms' rather than 'ions' being able to move.



Sticky Note

Good attempt at explaining the high melting point in terms of requiring lots of energy.  However, the candidate has incorrectly referred to the strong bonds between the 'atoms'.



Sticky Note

Correct description of the ionic bonding given.



Sticky Note

Correct charges given for both the magnesium ion and the two chloride ions.The electron configurations of the ions has also been correctly shown.



Sticky Note

Correctly shows transfer of electrons between the magnesium atom and the two chlorine atoms.
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7. Magnesium chloride is a solid with a high melting point. It conducts electricity only when molten 
or dissolved.  


 Describe the electronic changes that take place in the formation of magnesium chloride and 
explain its properties in terms of the bonding and structure. You may use diagrams as part of 
your answer.  [6 QER]


  


 


  


 


  


 


  


 


  


 


 


 


 


END OF PAPER
6
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


7    Indicative content 
Description 


 magnesium atom loses its 2 outer shell electrons 
 becomes a positive ion 


 both chlorine atoms gain an electron 


 become negative ions 


 attraction between the oppositely charged ions 
 
 
 
 
 
 
 
 
 
 
 
 
 
Explanation 


 they transfer electrons to gain full outer shell electrons 


 high melting point due to strong bonds between the ions requiring 
lots of energy to split them 


 it conducts electricity when molten or in solution  because only 
then are the charged ions are free to move and carry the electrical 
charge / it does not conduct when solid as ions are immobile 
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2 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


    5-6 marks 
Comprehensive description of bonding and explanation of two properties 
There is a sustained line of reasoning which is coherent, relevant, substantiated and logically structured. The candidate uses appropriate 
scientific terminology and accurate spelling, punctuation and grammar. 
 
3-4 marks 
Good basic description of bonding and explanation of one property 
There is a line of reasoning which is partially coherent, largely relevant, supported by some evidence and with some structure. The 
candidate uses mainly appropriate scientific terminology and some accurate spelling, punctuation and grammar. 
 
1-2 marks 
Attempt at simple description of bonding or explanation of one property 
There is a basic line of reasoning which is not coherent, largely irrelevant, supported by limited evidence and with very little structure. 
The candidate uses limited scientific terminology and inaccuracies in spelling, punctuation and grammar. 
 
0 marks 
No attempt made or no response worthy of credit. 


 


    
Question 7 total 4 2 0 6 0 0 
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6. Saturated and Unsaturated Fats


 Saturated and unsaturated fats are found in different amounts in different foods.  


 Unsaturated fats are often described as ‘good fats’. When used to replace saturated fats in the 
diet they help lower cholesterol, one of the risk factors linked to heart disease.  


 While full-fat dairy products and meat contain large amounts of saturated fats, sources of 
unsaturated fats include nuts, seeds and vegetable oils.


 Saturated and unsaturated fats differ in their chemical structures. Unsaturated fats contain 
double bonds between the carbon atoms within their molecular structure, whereas saturated 
fats have no double bonds.


The label on the bottle of a new brand of cooking oil claims that it is better than other 
cooking oils available on the market because it contains only 15 % saturated fat.


Scientists decided to investigate this claim.  


 They used bromine water to compare the percentage unsaturation of this new brand of cooking 
oil with four other vegetable oils, W, X, Y and Z. They also tested a known alkane and alkene.


 They measured the volume of bromine water that could be added to each oil sample before the 
bromine water colour remained. Their results are shown below.


NEW


COOKING C
OIL


ONLY 15 % FAT


Sample
Mean volume of 


bromine
water added (cm3)


Unsaturation
(%)


Saturation
(%)


oil W 20.4 50 50


oil X 12.0 30 70


oil Y 24.1 60 40


oil Z 16.3 40 60


new brand oil 30.1 ? ?


alkane 0.1 - -


alkene 40.0 - -












12


(3430UE0-1)12 © WJEC CBAC Ltd.


4. Potassium chloride and potassium sulfate are salts that can be made from the reactions of 
acids. Becky and David carried out experiments to prepare both salts.


 (a) To make a sample of potassium chloride, they reacted potassium carbonate powder with 
dilute hydrochloric acid, HCl. They used the following method.


  Stage 1 – add potassium carbonate powder to dilute hydrochloric acid 


  Stage 2 – filter the mixture


  Stage 3 – leave the remaining mixture in a warm place overnight


 (i) David said it was important to know the volume of acid in stage 1.


  Circle whether you agree or disagree with his statement and explain your answer.
    [2]


  Agree / Disagree


  Explanation   


 


 


 (ii) Give the balanced symbol equation for the reaction taking place in stage 1. [3]
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 (b) To make a sample of potassium sulfate, they reacted potassium hydroxide solution with 
dilute sulfuric acid, H2SO4. They used the following method. 


  Stage 1 – measure out 25.0 cm3 of potassium hydroxide solution into a flask 


  Stage 2 – add 4-5 drops of indicator


  Stage 3 – record the volume of sulfuric acid required to neutralise the solution


  Stage 4 – repeat without the indicator, using the volume of acid used in stage 3


  Stage 5 – leave the remaining mixture in a warm place overnight


 (i) Becky was concerned that carrying out stages 1-3 only once would mean that the 
volume of sulfuric acid used in stage 4 would be larger than that actually needed to 
neutralise the potassium hydroxide solution. Suggest the reason for her concern.  
 [1]


 


 


 (ii) Write the ionic equation to show how water is formed during this reaction and state 
the source of each of the ions. [2]


  Equation   


  Source of ions   


 


 (iii) The reaction is exothermic. Sketch the energy profile diagram for this reaction. [1]


Energy
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Reaction pathway
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 (c) Becky and David carried out a series of tests to identify the ions present in their salts.


 (i) They carried out a flame test on each of the salts. Give the reason why the results 
of this test could not be used to identify the salts. [1]


 


 


 (ii) Describe a test that enabled them to tell the salts apart. Give the results seen with 
both salts.  [2]
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6. Saturated and Unsaturated Fats


 Saturated and unsaturated fats are found in different amounts in different foods.  


 Unsaturated fats are often described as ‘good fats’. When used to replace saturated fats in the 
diet they help lower cholesterol, one of the risk factors linked to heart disease.  


 While full-fat dairy products and meat contain large amounts of saturated fats, sources of 
unsaturated fats include nuts, seeds and vegetable oils.


 Saturated and unsaturated fats differ in their chemical structures. Unsaturated fats contain 
double bonds between the carbon atoms within their molecular structure, whereas saturated 
fats have no double bonds.


The label on the bottle of a new brand of cooking oil claims that it is better than other 
cooking oils available on the market because it contains only 15 % saturated fat.


Scientists decided to investigate this claim.  


 They used bromine water to compare the percentage unsaturation of this new brand of cooking 
oil with four other vegetable oils, W, X, Y and Z. They also tested a known alkane and alkene.


 They measured the volume of bromine water that could be added to each oil sample before the 
bromine water colour remained. Their results are shown below.


NEW


COOKING C
OIL


ONLY 15 % FAT


Sample
Mean volume of 


bromine
water added (cm3)


Unsaturation
(%)


Saturation
(%)


oil W 20.4 50 50


oil X 12.0 30 70


oil Y 24.1 60 40


oil Z 16.3 40 60


new brand oil 30.1 ? ?


alkane 0.1 - -


alkene 40.0 - -







Sticky Note

2 marks awarded.  The candidate has recognised that the new oil has the lowest percentage of saturated fat for the first mark.  They have then gone on to link this to being less likely to cause heart disease for the second mark.



Sticky Note

The first two marks are awarded for correctly using the data from the table in working out the percentage of saturated fat in the unknown oil.  The third mark has not been awarded as the candidate has not drawn a conclusion.



Sticky Note

No mark awarded.  Reference to the oils containing alkenes is too vague.



Sticky Note

Correct answer chosen from the list.







