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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 5798 6.8 1.6 9 75.5 100
2 5798 7.3 2.2 11 66.3 100
3 5798 4.5 1.9 8 55.7 100
4 5786 3 1.8 6 49.8 99.8
5 5785 3.4 2.1 11 30.5 99.7
6 5787 5.3 2.7 12 44.3 99.8
7 5759 4.7 2.3 8 59.2 99.3
8 5777 2.9 2.3 9 32 99.6
9 5750 3.2 1.6 6 52.9 99.1
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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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3.	 (a)	 One out of six people today do not have access to safe fresh water. Estimates suggest 
fresh water supplies will be a major problem for half the countries of the world by 2025 
and by 2050 about 75 % of the world’s population will experience a serious scarcity of the 
resource.


		  As the world’s population increases not only will the demand for drinking water and water 
for sanitation increase, but the demand for water to produce more food will increase.  As 
climate change makes rainfall less predictable and droughts more common, a growing 
number of countries are turning to desalination.


		  One method of desalination, called reverse osmosis, uses a thick membrane to filter 
salt from seawater. But this system requires an extremely high pressure to force water 
through the membrane and therefore uses a lot of energy.


		  Researchers in the USA have come up with a new approach using a different kind of 
filtration material - sheets of graphene - a one-atom-thick form of the element carbon. 
This new material can be far more efficient and possibly less expensive than existing 
desalination methods. Sheets of graphene are perforated with precisely-sized holes 
which only let the water molecules through.


© WJEC CBAC Ltd.
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Higher Tier only questions 


 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


3 (a) (i)   
climate change affects the availability of drinking water 


                
 


   
1 


 
1 


  


  (ii)   
sheets contain holes which are bigger than water  
molecules but smaller than sodium and chloride ions 
 


  
1 


  
1 


  


 (b)   4.2 × 106  (2) 
 
award (1) for 0.3/100 × 1.4 × 109  if answer is incorrect 
 
ecf possible 
 


  
 
2 


  
 
2 


 
 


2 


 


 (c)   (Sun’s) heat / (Sun’s) energy/ (Sun’s) radiation (1) 
neutral answer: Sun 
 
water evaporates / water vapour forms (1) 
neutral answer: seawater evaporates / steam forms 
 
(water) vapour cools on dome / (water) vapour condenses on 
dome (1) 
 
distillation (1) 
accept desalination 
 
award (3) max if reference to boiling / 100 °C 
 


 
 
 
 
 
 
 


 
 
 
 
 
 
2 


 
 
 
 
 
 


2 
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Question 3 total 0 5 3 8 2 0 
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Sticky Note

This candidate does not thoroughly understand percentages.  Having chosen 0.3% correctly, the candidate failed to substitute 0.3/100 into the calculation.



Sticky Note

This candidate failed to understand the diagram.  The size of the holes in graphene are specifically designed to be bigger than water molecules but smaller than sodium ions and chloride ions.  Other molecules and ions might or might not be able to pass through.



Sticky Note

This PISA-style question required careful reading. 'Water' isn't becoming scarce, 'fresh water' is.  This candidate did not extract the correct information from the text.







Sticky Note

The candidate has recognised that the process is distillation (1 mark), and that it is water that evaporates and then condenses on cooling (2 marks). However, reference to 'boiling' is incorrect and the omission of why the water evaporates stops the candidate being awarded the fourth mark.
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Sticky Note

This candidate correctly calculated 0.3% of the total volume of water on the Earth - 2 marks awarded.



Sticky Note

This PISA-style question required careful reading. This candidate failed to understand what was going on in the diagram. The size of the holes in graphene are specifically designed to be bigger than water molecules but smaller than sodium ions and chloride ions. Other molecules and ions might or might not be able to pass through.




Sticky Note

Correct answer, mark awarded.







Sticky Note

A clear, concise and correct answer which was awarded full marks.
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Sticky Note

This PISA-style question required careful reading.  Information is obtained from both the text and diagram.




Sticky Note

This candidate showed a good understanding of percentages by using 0.003 in the calculation.  He/she correctly calculated the volume of available fresh water and both marks were awarded.




Sticky Note

Correct answer - mark awarded.



Sticky Note

Correct answer - mark awarded.







Sticky Note

The candidate correctly stated that the seawater must be 'heated' and that the process is 'distillation'.  These points gained 2 marks.  Like many other candidates this one failed to explain what happens in terms of the changes of state that take place.
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	 (i)	 Tick (√) the box next to the main reason why countries are building desalination 
plants.	 [1]


		  water is becoming scarce


		  each person is drinking more water


		  climate change affects the availability of drinking water


	 (ii)	 Tick (√) the statement which best explains how graphene sheets desalinate 
water.	 [1]


		  water molecules contain atoms and not ions


		  sheets contain holes which are bigger than ions


		  sheets contain holes which are bigger than water molecules but smaller
		  than sodium and chloride ions


		  sheets contain holes which let molecules through but not ions


		  molecules are smaller than ions


	 (b)	 The total volume of water on the Earth is 1.4 × 109 km3, 97 % of which is seawater. Most 
of the remaining 3 % is bound up in ice at the poles, leaving 0.3 % available as fresh water.


		  Calculate the volume of the Earth’s available fresh water. Give your answer in standard 
form.	 [2]


	 volume of available fresh water = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . km3


3
41


0
N


A
0


1
0
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	 (c)	 One piece of survival equipment found on life rafts is a ‘solar still’. Solar stills are used to 


remove soluble salts from seawater to form drinkable water.


© WJEC CBAC Ltd.


W E


N


S


Source: www.survivalmetrics.com


Aquamate Solar Still 
Turns Sea Water Into Fresh (Potable) Water


Inflatable & Re-useable


		  State and explain the physical changes that occur in the formation of drinkable water from 
seawater. Include the name given to the overall process taking place.	 [4]
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8. (a) (i) The table below shows results of tests carried out on three white Group 1 compounds,
A, B and C.


The flame tests were carried out on solids and the silver nitrate tests on solutions
of the compounds.


Test


Flame test


Add silver nitrate
solution


Compound A


red


white precipitate


Compound B


yellow


cream precipitate


Compound C


lilac


yellow precipitate


Use the information in the table to identify the compounds. [2]


Compound A


Compound B


Compound C


The symbol equation represents the reaction occurring between solutions of silver
nitrate and magnesium chloride.


2AgNO3(aq) + MgCI2(aq)Mg(N03)2(aq) + 2AgCI(s)


Write the ionic equation for the reaction. Include state symbols in your answer. [3]


' '


©WJECCBAC Ltd.(3410UAO-1)
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(b) W, X, Y and Z represent the halogens fluorine, chlorine, bromine and iodine, but not
necessarily in that order.


The diagrams below show some reactions of halogens W and X.


solution
of W~ ions


and halogen Y


sodium iodide
solution


halogen W


sodium bromide
solutionsolution


of W~ ions
and halogen X


solution of Z ions


no reaction


halogen X


sodium iodide
solution


solution of X ions
and halogen Y


Use the information to identify halogens W, X, Y and Z.[2]


(c) Iron wool burns in fluorine to give iron(lll) fluoride.


Write a balanced symbol equation for this reaction.[2]


Examiner
only


® WJEC CBAC Ltd.(3410UAO-1)Turn over.
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


8 (a) (i)  A  lithium chloride / LiCl                      
B  sodium bromide / NaBr 
C  potassium iodide / KI                
 
all correct for (2) 
any one correct for (1) 
 
if no compound correctly identified, award (1) for three correct 
metals or (1) for three correct halides 
ignore incorrect formulae if compound names given 
 


   
 
 
 
 
 


2 


 
 
 
 
 
 
2 


  
 
 
 
 
 


2 


  (ii)  Ag+(aq)  +  Cl‒(aq)  →   AgCl(s)       
 
reactants: Ag+  +  Cl‒  (1) 
product: AgCl  (1) 
 
state symbols  (1) 
only award state symbols mark if the formulae of reactants and 
products are correct 
 


 
 
 
 
 
 


1 


 
 
 
2 


  
 
 
 
 
 
3 


  


 
  







 


18 
© WJEC CBAC Ltd. 


 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (b)   W  chlorine / Cl2        
X   bromine / Br2          
Y   iodine / I2               
Z   fluorine / F2             
 
all correct for (2) 
any two correct for (1) 
 
award (1) if halide ions given instead of halogens 
 


  
 
 
2 


  
 
 
2 


  
 
 


2 


 (c)   reactants and products: Fe + F2  and FeF3    (1) 
 
balancing:  2 : 3 : 2    (1) 
only award balancing mark if the formulae of reactants and 
products are correct 
 


 2  2 1  


    
Question 8 total 1 6 2 9 1 4 
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Sticky Note

This candidate does not know the meaning of an 'ionic equation'.  It is not simply showing all the ions present in the reactants and products.  The requirement to be able write ionic equations is explicitly stated in the specification. This particular question helped the candidates by giving the states in the chemical equation.



Sticky Note

Correct answers, both marks awarded.







Sticky Note

This candidate correctly worked out the formula for iron(III) fluoride which on its own gained no credit.  The incorrect formula for fluorine resulted in the loss of the first mark.  The balancing mark cannot be awarded unless the candidate scores the first mark.



Sticky Note

This candidate has given the halogens in the reverse order and consequently gains no credit. 
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' '


©WJECCBAC Ltd.(3410UAO-1)


Exan
on



Sticky Note

This candidate has correctly identified the product (1 mark) and both reactants (1 mark).  The the state symbols are also correct (1mark).  Excellent!



Sticky Note

Each of the compounds has been correctly identified therefore both marks awarded.
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(b) W, X, Y and Z represent the halogens fluorine, chlorine, bromine and iodine, but not
necessarily in that order.


The diagrams below show some reactions of halogens W and X.


solution
of W~ ions


and halogen Y


sodium iodide
solution


halogen W


sodium bromide
solutionsolution


of W~ ions
and halogen X


solution of Z ions


no reaction


halogen X


sodium iodide
solution


solution of X ions
and halogen Y


Use the information to identify halogens W, X, Y and Z.[2]


(c) Iron wool burns in fluorine to give iron(lll) fluoride.


Write a balanced symbol equation for this reaction.[2]


Examiner
only


® WJEC CBAC Ltd.(3410UAO-1)Turn over.



Sticky Note

This candidate has written the correct formula/symbol for the reactants and the product therefore gaining the first mark.  The equation is correctly balanced therefore the second mark is awarded.

(Reactants and products must be correct before the balancing mark can be awarded.)




Sticky Note

All four correct halogens, both marks awarded.
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Sticky Note

This candidate does not know the meaning of an 'ionic equation'.  It is not simply showing all the ions present in the reactants and products.  The requirement to be able write ionic equations is explicitly stated in the specification.  This particular question helped the candidates by giving the states in the chemical equation.




Sticky Note

All three compounds correctly identified - both marks awarded.







Sticky Note

This candidate correctly worked out the formula for iron(III) fluoride which on its own gained no credit.  The incorrect formula for fluorine resulted in the loss of the first mark.  The balancing mark cannot be awarded unless the candidate obtains the first mark.
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8.	 (a)	 (i)	 The table below shows results of tests carried out on three white Group 1 compounds, 
A, B and C.


			   The flame tests were carried out on solids and the silver nitrate tests on solutions 
of the compounds.


© WJEC CBAC Ltd.


Test Compound A Compound B Compound C


Flame test red yellow lilac


Add silver nitrate 
solution white precipitate cream precipitate yellow precipitate


		  Use the information in the table to identify the compounds.	 [2]


		  Compound A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


		  Compound B  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


		  Compound C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (ii)	 The symbol equation represents the reaction occurring between solutions of silver 
nitrate and magnesium chloride.


		  2AgNO3(aq)   +   MgCl2(aq)      Mg(NO3)2(aq)   +   2AgCl(s)


		  Write the ionic equation for the reaction. Include state symbols in your answer.	[3]


	







(3410UA0-1) Turn over.
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	 (b)	 W, X, Y and Z represent the halogens fluorine, chlorine, bromine and iodine, but not 


necessarily in that order.


		  The diagrams below show some reactions of halogens W and X.


© WJEC CBAC Ltd.


solution
of W − ions 


and halogen Y
halogen W


solution
of W − ions 


and halogen X


no reaction


solution of Z − ions


halogen X


sodium iodide
solution


solution of X − ions 
and halogen Y


		  Use the information to identify halogens W, X, Y and Z.	 [2]


  		  W  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 		  X  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  		  Y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 		  Z  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (c)	 Iron wool burns in fluorine to give iron(III) fluoride.


		  Write a balanced symbol equation for this reaction.	 [2]


	


9


sodium iodide
solution


sodium bromide
solution
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9. The diagram shows the movement of the major tectonic plates.


Explain what happens at destructive and constructive plate boundaries.
Diagrams may be included in your answer.[6 QER]


END OF PAPER


® WJEC CBAC Ltd. (3410UAO-1)
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^^k^5^^.m<>.


©WJECCBACLtd.


END OF PAPER
(3410UAO-1)
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


9    Indicative content 
Destructive plate boundary 


 oceanic and continental plates moving towards one another 


 more dense oceanic plate forced under less dense 
continental plate 


 friction causes earthquakes, subducted plate melts, rising 
magma forms volcanoes, mountain building 


 example named or shown on diagram 
Constructive plate boundary 


 plates move apart 


 magma wells up to fill gap 


 new igneous rock forms, sea-floor spreading 


 example named or shown on diagram 
 
Reference to conservative boundaries is irrelevant 
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5-6 marks 
Both boundary types discussed, good detail for both 
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 
Some detail relating to both types or one type with good detail 
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 
Some detail relating to one type 
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 9 total 6 0 0 6 0 0 


 
  








Sticky Note

This answer was awarded the top mark in the middle band.
Constructive:  The candidate omitted to state that the new 'land' formed is 'new igneous rock.
Destructive:  No reference to magma formation or that the subduction process results in earthquakes and volcanoes.

These omissions prevented a top band mark being awarded.
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9. The diagram shows the movement of the major tectonic plates.


Explain what happens at destructive and constructive plate boundaries.
Diagrams may be included in your answer.[6 QER]
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Sticky Note

Top band answer. Clear and concise.
Answer a little light for the destructive boundary, e.g.  no reference to plates colliding or occurrence of earthquakes; 'denser' would have been better than 'heavier'.
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9. The diagram shows the movement of the major tectonic plates.


Explain what happens at destructive and constructive plate boundaries.
Diagrams may be included in your answer.[6 QER]
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Sticky Note

This was awarded full marks.  A correct, concise and well ordered answer.  Although the candidate doesn't state that denser plates are forced under less dense plates, there is enough extra information given, e.g. reference to convection currents; energy; the Andes. Indicative content can always be enhanced by candidates and therefore not all the published indicative content needs to be present to be awarded full credit.
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9.	 The diagram shows the movement of the major tectonic plates.
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