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All Candidates' performance across questions

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

1a 12987 1.3 0.7 2 62.5 98.9

1b 12928 2.1 0.9 3 71.2 98.5

2a 12656 1.4 1.2 4 33.9 96.4

2b 12666 0.7 0.9 4 17.1 96.5

3a 12688 1 1.1 3 33.4 96.7

3b 11867 0.9 0.8 2 44.1 90.4

4a 12597 0.7 0.9 3 22.4 96

4b 12857 1.2 0.9 3 38.8 97.9

4c 9789 0.3 0.6 2 17.2 74.6

4d 12386 0.6 0.7 3 18.4 94.3

4e 11388 0.4 0.6 2 21.3 86.8

5 12893 4 1.8 8 50.1 98.2

6 10977 1.3 1.2 6 21.8 83.6

7a 12648 2.1 0.8 3 70.2 96.3

7b 11644 1 1 3 32.2 88.7

7c 11320 0.3 0.6 5 5.3 86.2

8 11343 0.9 1.1 4 23.7 86
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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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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


4 (a) (i)  (remains) marine life / animals / plants  (1) 
 
over millions of years / because of pressure / decompose in 
absence of oxygen  (1) 
 


 
 
 


2 


   
 
 


2 


  


  (ii)  will run out / won’t last forever / finite / cannot be replaced 
 
cannot be used again – neutral 
 


1   1   


 (b) (i)  distillation  (1) 
 
accept any of following for (1) 


 boiling point 


 boiling temperature 


 sized molecules / chain length 


 different forces between molecules 
 
different temperature / different molecules / different melting 
point – neutral 
 


 
 
 
 
 


2 


   
 
 
 
 


2 


  


  (ii)   


  
 


 
1 


   
1 


  


 (c)   84 / 83.7 / 83.72    (2) 


  


award (1) for 83 


award (1) for Mr  86 


allow ecf from incorrect Mr 


 


 2  2 2  


 
  







 


7 
© WJEC CBAC Ltd. 


 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (d) (i)  B 
 


 1     


  (ii)  A   C   D   ‒ all three needed  (1) 
 


B   E   ‒ both needed  (1) 
 
award (1) for one correct structure given in both parts 
 


  
 
 
 


2 


  
 
 
 


2 


1  


 (e)   linked method and problem required 


 
burning / incineration – releases poisonous gases / toxic fumes / 
CO2 which causes global warming  (1) 
 


send to landfill / bury – space running out / does not decompose / 


non-biodegradable  (1) 


 


award (1) for two correct methods if insufficient descriptions of the 


problems 


 


 


 
 
 
 
 
 


2 


   
 
 
 
 
 


2 


  


    
Question 4 total 8 5 0 13 3 0 
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Sticky Note

Mark awarded.  Correct answer chosen from the list.



Sticky Note

1 mark awarded for correctly identifying the different boiling points.  The reference to melting points was ignored.



Sticky Note

Mark not awarded.  Incorrect reference to not being able to use the fuel again.



Sticky Note

No marks awarded.  The candidate has not clearly made the link to the remains of marine life.  Similarly they have not referred to the timescale as being millions of years.







Sticky Note

1 mark awarded.  Incorrect final answer given and so second mark not awarded.  However, the Mr of hexane has been correctly calculated for the first mark.







Sticky Note

No marks awarded. Incorrect compounds chosen from the list for both of the descriptions.



Sticky Note

Mark awarded.  Correct compound selected from the list







Sticky Note

1 mark awarded.  The candidate has not correctly linked either of the methods to the potential problem.  However, both methods are correct and so 1 mark awarded.  
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Sticky Note

Mark awarded.  Correct answer chosen from the list.



Sticky Note

2 marks awarded.  Both answers correct.



Sticky Note

Mark not awarded.  Incorrect reference to not being a sustainable fuel.



Sticky Note

1 mark awarded.  The candidate has not clearly made the link to the remains of marine life and so has not been awarded the first mark.  The second mark has been awarded for correct reference to millions of years.







Sticky Note

1 mark awarded.  Incorrect final answer given and so second mark not awarded.  However, the Mr of hexane has been correctly calculated for the first mark.







Sticky Note

1 mark awarded.  The candidate has not chosen all of the compounds from the list that meet either of the descriptions.  However, they have correctly chosen one compound for each of the descriptions for 1 mark.



Sticky Note

Mark awarded.  Correct compound selected from the list







Sticky Note

1 mark awarded.  The candidate has correctly linked the method of landfill to the plastic being non-biodegradeable and taking many years to decompose for the first mark.
The second mark has not been awarded because throwing plastic into the sea is not a method of disposal.
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Sticky Note

Mark awarded.  Correct answer chosen from the list.



Sticky Note

2 marks awarded.  Both answers correct.



Sticky Note

Mark  awarded.  Correct reference to the fuel eventually running out.



Sticky Note

2 marks awarded.   The candidate has clearly made the link to the remains of marine life and to millions of years.







Sticky Note

2 marks awarded.  The calculation correctly calculated the percentage  by mass of carbon in hexane.







Sticky Note

1 mark awarded.  The candidate has not given all of the compounds that have the formula CnH2n+2 and so the first mark has not been awarded.  However, both of the unsaturated molecules have been identified and so the second mark has been awarded.



Sticky Note

Mark awarded.  Correct compound selected from the list.







Sticky Note

2 marks awarded.  The candidate has correctly linked the method of landfill to the issue of space and sites filling up for the first mark.   They have also correctly linked the method of burning plastics to them releasing toxic fumes when they burn for the second mark.
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4.	 (a)	 Crude oil is a fossil fuel and is described as a non-renewable resource.


	 (i)	 Describe how crude oil was formed.	 [2]


	


	


	 (ii)	 Give the meaning of the term non-renewable.	 [1]


	


	 (b)	 To make crude oil more useful, it is separated into fractions.


	 (i)	 Complete the following sentences.	 [2]


		  Crude oil is separated into different fractions by a process called fractional


			  ………….. . . . . . . . . . . . . . . . . . .…………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


		  The fractions can be separated because they have different


		  ………….. . . . . . . . . . . . . . . . . . .…………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (ii)	 Circle the word which best describes crude oil.	 [1]


mixture element compound


refinery gases


petrol


paraffin


diesel


fuel oilcrude oil


the oil is heated 
in a furnace


bitumen
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	 (c)	 One of the fractions obtained from crude oil contains hexane, C6H14.
	
		  Calculate the percentage by mass of carbon in hexane.	 [2]


Ar(H) = 1          Ar(C) = 12


Percentage  =  ………….. . . . . . . . . . . . . . . . . . .…………….. . . . . . . . . . . . . . %
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	 (d)	 The diagram shows the structures of five different hydrocarbons, A-E.
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		  Use letters A-E in your answers to parts (i) and (ii).


	 (i)	 Give the structure that represents propene.  ………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .…….………. . . . . . . . . . . . . . .	 [1]


	 (ii)	 Identify the structures that fit the following descriptions. 	 [2]


		  Hydrocarbons with the general formula CnH2n+2  ………….. . . . . . . . . . . . . . . . . . .…………. . . . . .…. . . . . . . . . . . . . . .


		  Unsaturated molecules  ………….. . . . . . . . . . . . . . . . . . .…………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	
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only


	 (e)	 Plastics are made from chemicals that are obtained from crude oil. Supermarkets in Wales 
were the first in the UK to charge their customers for plastic bags. This was to reduce the 
amount of plastic waste generated.


		  Give two methods of plastic waste disposal that lead to environmental problems. Explain 
the problem linked to each method.	 [2]


		  Method 1 ………….. . . . . . . . . . . . . . . . . . .………………….. . . . . . . . . . . . . . . . . . .…………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .……. . . . . . . . . . . . . . .


		  Problem 		


	


		  Method 2 ………….. . . . . . . . . . . . . . . . . . .………………….. . . . . . . . . . . . . . . . . . .…………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .……. . . . . . . . . . . . . . .


		  Problem 	  
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5.	 There are a number of factors that should be taken into consideration when deciding what 
makes the ‘best fuel’. 


	 Information was collected about various factors for three fuels, A, B and C.


Fuel A
•	 Existing supplies will last around 50 years
•	 Releases 2.8 kJ of energy per gram of fuel burned
•	 Costs 0.03p per gram of fuel burned
•	 Burns very easily and no storage issues
•	 Releases carbon dioxide and water vapour when it burns


Fuel C
•	 Existing supplies will last around 250 years
• 	 Releases 1.2 kJ of energy per gram of fuel burned
•	 Costs 0.04p per gram of fuel burned
•	 Burns very easily and fairly easy to store
•	 Releases carbon dioxide, sulfur dioxide and water vapour when it burns


Fuel B
•	 There are infinite supplies of this fuel
•	 Releases 44.1 kJ of energy per gram of fuel burned
•	 Costs 0.18p per gram of fuel burned
•	 Burns very easily but can be difficult to store
•	 Releases water vapour when it burns


	 This information was analysed by a group of students to decide what they considered to be the 
‘best fuel’.
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5.	 There are a number of factors that should be taken into consideration when deciding what 
makes the ‘best fuel’. 
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5.	 There are a number of factors that should be taken into consideration when deciding what 
makes the ‘best fuel’. 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


5 (a)   any of following 


 they all burn the same 


 they all burn very easily 


 there is no difference between them 
 


   
 


1 


 
 


1 


  


 (b)   
 


 


 
 
 
 
 


 


   
 
 


1 


 
 
 


1 


  


 (c)   
 


 


 


 


(1) 


 


 


 


sulfur dioxide and carbon dioxide released when it burns 


accept 'C is the only one that produces SO2'  (1) 


 


 


 
 
 
 


1 


  
 
 
 
 
 
 
 


1 


 
 
 
 
 
 
 
 


2 
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Question Marking details 


Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (d)   245    (2) 


 


if incorrect award (1) for  
44.1


0.18
   


 


1  
 


1 


  
 


2 


 
 


2 


 


 (e)   
 


 
 


award (2) for all four correct 


award (1) for any two correct 


 
if more than four ticks, each additional one cancels out a 
correct tick e.g. 
five ticks – credit max three ticks i.e. 1 mark 
six ticks – credit max two ticks i.e. 1 mark 
 
 


   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


2 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


2 


  


    
Question 5 total 2 1 5 8 2 0 
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5.	 There are a number of factors that should be taken into consideration when deciding what 
makes the ‘best fuel’. 


	 Information was collected about various factors for three fuels, A, B and C.


Fuel A
•	 Existing supplies will last around 50 years
•	 Releases 2.8 kJ of energy per gram of fuel burned
•	 Costs 0.03p per gram of fuel burned
•	 Burns very easily and no storage issues
•	 Releases carbon dioxide and water vapour when it burns


Fuel C
•	 Existing supplies will last around 250 years
• 	 Releases 1.2 kJ of energy per gram of fuel burned
•	 Costs 0.04p per gram of fuel burned
•	 Burns very easily and fairly easy to store
•	 Releases carbon dioxide, sulfur dioxide and water vapour when it burns


Fuel B
•	 There are infinite supplies of this fuel
•	 Releases 44.1 kJ of energy per gram of fuel burned
•	 Costs 0.18p per gram of fuel burned
•	 Burns very easily but can be difficult to store
•	 Releases water vapour when it burns


	 This information was analysed by a group of students to decide what they considered to be the 
‘best fuel’.







Sticky Note

No marks awarded.  The candidate has selected the wrong answer from the list.  They do not not have the knowledge required and are therefore unable to apply it to the question.



Sticky Note

Mark awarded.  Correct answer chosen from the list.



Sticky Note

Mark not awarded.  The candidate has not used the information given in the question.







Sticky Note

Two of the four selected answers are correct so 1 mark awarded.



Sticky Note

1 mark awarded.  The candidate has used the correct values in their working out for the first mark.  The final answer is incorrect - probably because the candidate did not have a calculator!
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5.	 There are a number of factors that should be taken into consideration when deciding what 
makes the ‘best fuel’. 


	 Information was collected about various factors for three fuels, A, B and C.


Fuel A
•	 Existing supplies will last around 50 years
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•	 Releases 44.1 kJ of energy per gram of fuel burned
•	 Costs 0.18p per gram of fuel burned
•	 Burns very easily but can be difficult to store
•	 Releases water vapour when it burns


	 This information was analysed by a group of students to decide what they considered to be the 
‘best fuel’.







Sticky Note

1 mark awarded.  The candidate has selected the correct answer from the list for the first mark.  However, the explanation makes no reference to sulfur dioxide and acid rain and so the second mark is not awarded.  



Sticky Note

Mark awarded.  Correct answer chosen from the list.



Sticky Note

Mark awarded.  The candidate correctly recognises that all three fuels burn 'very easily'.







Sticky Note

All four correct answers have been selected.  However, one incorrect answer has also been ticked and in these circumstances a maximum of 1 mark can be awarded.  



Sticky Note

The candidate has worked out the cost efficiency of fuel C rather than fuel B using exactly the intended method.  They were therefore awarded 1 of the 2 available marks. 
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5.	 There are a number of factors that should be taken into consideration when deciding what 
makes the ‘best fuel’. 


	 Information was collected about various factors for three fuels, A, B and C.


Fuel A
•	 Existing supplies will last around 50 years
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	 This information was analysed by a group of students to decide what they considered to be the 
‘best fuel’.







Sticky Note

The candidate has ticked the incorrect answer from the list and so the first mark is not awarded.  However, the explanation clearly makes the link between carbon dioxide and global warming and between sulfur dioxide and acid rain so the second mark was awarded.



Sticky Note

Mark awarded.  Correct answer chosen from the list.



Sticky Note

Mark awarded.  The candidate correctly recognises that all three fuels burn very easily.







Sticky Note

2 marks awarded.  All four correct answers have been selected from the list.



Sticky Note

2 marks awarded.  Calculation correctly carried out to give the cost efficiency of fuel B.
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5.	 There are a number of factors that should be taken into consideration when deciding what 
makes the ‘best fuel’. 
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	 (a)	 Give the reason why the information about how easily each fuel burns was not useful to 
the students when reaching their decision.	 [1]


	


	


	 (b)	 One of the students based his decision purely on a judgement of the available supply of 
each fuel. Choose the order that shows his conclusion. Place a tick (√) in the appropriate 
box.	 [1]


A
B
C


A
C
B


B
A
C


C
B
A


C
A
B


B
C
A


best fuel


	 (c)	 Which of the following statements best describes how the fuels affect the environment 
when they burn? Tick (√) the correct answer and give the reason for your choice.	 [2]


		  all of the fuels contribute to acid rain and global warming when they burn	


	
		  fuels A and C contribute to acid rain and global warming when they burn	


	
		  only fuel C contributes to acid rain and global warming when it burns	


	
		  none of the fuels contribute to acid rain and global warming when they burn	


		  Reason  	
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	 (d)	 The cost efficiency of fuel A can be calculated as follows:


cost efficiency =           =  93.3 kJ / p


		  Use the information given for fuel B and this example to calculate the cost efficiency of 
fuel B. 	 [2]


Cost efficiency =  ………….. . . . . . . . . . . . . . . . . . .…………… kJ / p


	 (e) 	 The students eventually agreed on the following rank order for the fuels.


2.8
0.03


best fuel


	 	 In the table below, tick (√) all the statements that are correct and could therefore have 
been used in deciding upon this order.	 [2]


fuel C will run out after fuels A and B


fuel C is easier to store than fuel A


fuel A burns more easily than fuel C


fuel B is the cleanest fuel


fuel B is easier to store than fuel C


fuel B will never run out


fuel A is less harmful to the environment than fuel C


fuel A is less cost efficient than fuel B


(√)


8


B
A
C
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


6    Indicative content 
 
Stage 1 


 excess copper(II) carbonate added to the sulfuric acid (description) 


 to ensure all of the acid is used up / neutralised (explanation) 


 fizzing / solution turns blue (description) 


 CO2 formed (explanation) 


 word equation / symbol equation (explanation) 
 


Stage 2  


 mixture is filtered (description) 


 excess copper(II) carbonate is removed (explanation) 
 


Stage 3 


 solution is heated / left in a warm place / left on windowsill (description) 


 water evaporates / copper(II) sulfate crystals form (explanation) 


 


 


 


 


 


 


 


 


 


 


 


6 
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5-6 marks 
Good description of all three stages, including explanations and equation 
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 
Basic description of all three stages, attempt at explanation 
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 
Basic description of the process 
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 6 total 6 0 0 6 0 6 
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Sticky Note

Credit awarded for naming the processes occurring in stages 2 and 3.  No credit given for describing what happens in stage 1 or for stating any of the observations seen during the preparation.  There is no real attempt to explain the stages involved and no equation.  This was considered to be a reasonable bottom band answer and 2 marks were awarded.




Sticky Note

Correctly recognises that evaporation takes place in stage 3.



Sticky Note

Correctly identifies the process in stage 2 as filtration.








Sticky Note

Incorrect equation.  The candidate has not named the salt formed and has not included the carbon dioxide in the products.



Sticky Note

Correctly identifies that evaporation takes place in stage 3 and understands that this will leave crystals of the salt behind.



Sticky Note

Correctly identifies the process in stage 2 as filtration and explains why it is carried out.



Sticky Note

Correctly describes the observations of fizzing and a colour change.



Sticky Note

Credit awarded for naming the processes occurring in stages 2 and 3 and for attempting to explain why these stages are carried out. 
Credit also given for describing some of the observations seen during the preparation.  No credit is given for the incorrect equation.  This is considered to be a good middle band response and was awarded a mark of 4 out of 6.








Sticky Note

This was felt to be a top band answer with quite good description and explanation of all three stages of the preparation.  It was awarded 5 marks rather than 6 because there is no reference to fizzing in the description of stage 1 or to the formation of carbon dioxide gas in the equation.





Sticky Note

Unfortunately the candidate has not included the carbon dioxide as one of the products in the equation.



Sticky Note

Correctly identifies that evaporation takes place in stage 3 and again shows good understanding of what happens during that stage.



Sticky Note

Correctly identifies the process in stage 2 as filtration and explains in detail why it is carried out.



Sticky Note

Correctly explains what happens in stage 1 in terms of an excess being added to neutralise all of the acid.



Sticky Note

Correctly describes the colour of the product.
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6.	 The diagram shows the three stages used in the preparation of copper(II) sulfate crystals from 
copper(II) carbonate and sulfuric acid.


Stage 1 Stage 3Stage 2


	 Describe and explain each stage of the preparation. Include an equation in your answer.	
		  [6 QER]
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