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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 5175 4.4 1.5 6 72.8 99.9
2 5169 2.1 1.5 8 26 99.8
3 5166 4.8 1.4 7 68.8 99.7
4 5149 2.4 1.6 7 34.1 99.4
5 5128 1.9 1 4 48 99
6 5123 1.6 1.1 4 39.4 98.9
7 5134 2.6 1.8 6 43.7 99.1
8 5102 2.2 2.1 12 18.7 98.5
9 4790 2.2 1.6 6 37 92.5
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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 
Number 


FT HT Sub-section Mark Answer Accept Neutral answer Do not 
accept 


2 (a) 1 bubbles / powder disappears 


(b) 1 conical flask 


(c) (i) 1 A – has steepest curve / finishes first / 
gives same volume of gas in least time 


fastest reaction / 
highest rate 


(ii) 2 surface area (of solid) (1) 


concentration (of acid) (1) 


size of particles 
catalyst 


stirring 


strength of acid 


(d) (i) 2 gas produced escapes from flask (1) 


mass decreases (1) 


calcium carbonate 
gets smaller 


(ii) 1 continuous or more regular readings / 
automatically recorded / graph can be 
produced by computer / stores results 


more accurate / 
precise / reliable / 
fair / no human 
error 








Sticky Note

Mark awarded.  Two correct advantages given



Sticky Note

Two marks awarded.  
Correct reference to the gas leaving the flask for the first mark.  Decrease in mass correct for the second mark



Sticky Note

Both marks awarded although 'surface area of solid' would be a better answer.



Sticky Note

Mark awarded for correct reference to both the least time and the fastest reaction.



Sticky Note

Incorrect selection. No mark awarded.



Sticky Note

Mark awarded for correct answer. 







Sticky Note

Another very good answer.  Two correct advantages given but only 1 mark available.  Candidates should bear in mind that they could lose credit for a correct answer by giving a second answer which is incorrect.



Sticky Note

Both marks awarded for an excellent answer.



Sticky Note

2 marks awarded.  Both factors are correct



Sticky Note

Mark awarded for correct reference to both the least time and fastest reaction



Sticky Note

Incorrect selection.  No mark awarded



Sticky Note

Mark awarded for correct answer 
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Sticky Note

No mark awarded.  Any reference to human error is too vague.



Sticky Note

One mark awarded for reference to the mass decreasing.
The second mark has not been awarded for not explicitly saying that the gas leaves the flask



Sticky Note

Two marks awarded.  Both of the factors are credited, even though they are not related to either the acid or calcium carbonate.  Similar questions appearing further into the paper may not necessarily be marked as generously.



Sticky Note

Mark awarded for correct reference to the reaction being the quickest.



Sticky Note

Incorrect selection.  No mark awarded.



Sticky Note

Mark awarded for correct answer. 







Sticky Note

This is considered to be a neutral answer and gains no credit.  Human error is too vague and this method is no more accurate than a person recording the mass readings over time.



Sticky Note

One mark awarded for reference to the mass decreasing.  The second mark has not been awarded because there is no explicit reference to gas leaving the flask.



Sticky Note

Two marks awarded.  Both of the factors are correct, even thought they are not related to either the acid or calcium carbonate.



Sticky Note

Mark awarded for correct reference to the reaction being the quickest



Sticky Note

Incorrect selection.  No mark awarded



Sticky Note

Mark awarded for correct answer 
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Sticky Note

Mark awarded for correct reference to the computer automatically saving the data.



Sticky Note

No marks awarded.  The candidate has incorrectly understood the concept of the method and how it is used to measure the rate of reaction



Sticky Note

1 mark awarded for reference to a catalyst but 'more acid' is considered too vague.



Sticky Note

Mark awarded for correct reference to the reaction being the quickest.



Sticky Note

Incorrect selection.  No mark awarded.



Sticky Note

Mark awarded for correct answer.







Sticky Note

Mark awarded for correct reference to the computer automatically storing the data.  A good answer.



Sticky Note

No marks awarded.  The candidate has not understood the method at all.  It was common to see candidates suggesting that cotton wool traps the gas produced.



Sticky Note

1 mark awarded, for reference to catalyst.  No mark given for reference to more acid.



Sticky Note

Mark awarded for correct reference to the reaction being the quickest



Sticky Note

Incorrect selection.  No mark awarded



Sticky Note

Mark awarded for correct answer 
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(4472-01)


Examiner
only


2. A pupil studied the reaction between calcium carbonate powder and hydrochloric acid.


           calcium carbonate + hydrochloric acid           calcium chloride + carbon dioxide + water


	 (a)	 State what would be seen during this reaction.	 [1]


(b)	 Choose from the box the apparatus that would not be suitable for measuring the volume 
of gas produced.	 [1]


© WJEC CBAC Ltd.


measuring cylinder           conical flask           gas syringe         burette


.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (c)	 The same pupil investigated the reaction at three different temperatures.
The following graphs show the volume of gas produced over time during these three 
reactions.
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(i)	 State which reaction, A–C, was carried out at the highest temperature.
Give a reason for your answer.	 [1]


(ii)	 Apart from temperature, state two factors that could be changed in order to alter 
the rate of this reaction.	 [2]


		 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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5
Examiner


only
	 (d)	 Another pupil suggested that the same reaction could be studied using a balance. 


© WJEC CBAC Ltd.


cotton wool


conical flask


hydrochloric acid


calcium carbonate


balance


computer


(i)	 Explain how this method works.	 [2]


(ii)	 Give one advantage of connecting the balance to a computer.	 [1]
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Question 
Number 


FT HT Sub-section Mark Answer Accept Neutral 
answer 


Do not accept 


8 2 (a) 2 NaBr (1) 


correctly balanced (1) 
2Na  +  Br2  →  2NaBr 


Na+Br‒ 


(b) 3 prepare a solution of both solids (1) 
(add silver nitrate solution to both –) 
sodium chloride would give a white precipitate (1) 
sodium iodide would give a yellow precipitate (1) 


award (1) for both 
colours if no 
mention of 
precipitate 


(c) (i) 1 correctly balanced 
2Al  +  3Cl2  →  2AlCl3 


(ii) 3 Mr(AlCl3) = 133.5 or Ar(Cl) × 3 = 106.5 (1) 


106.5 × 100 


133.5 


79.8% - accept any value from 79.7 - 79.8  (1) 80% 79% 


(d) (i) 1 75% 


(ii) 2 any two for (1) each 


 reactants are impure


 process incomplete


 loss of products


incorrect 
measurements 








Sticky Note

1 mark awarded for correct reference to impurities in the aluminium oxide.  No credit given for reference to the electrolysis not being strong enough, since this was not clearly explained.



Sticky Note

Mark awarded for the correct answer.



Sticky Note

3 marks awarded for a correct answer.  This candidate has a clear understanding of the information given by a chemical formula and good numeracy skills.  It is also pleasing to see a calculation logically set out as marks can potentially be awarded for the 'process' even when an incorrect final answer is given.



Sticky Note

1 mark awarded for correctly balancing the equation.



Sticky Note

2 marks awarded.  The candidate has correctly identified the need to dissolve the compounds for the first mark.  A second mark has also been awarded for the correct colours expected for each halide ion.  The third mark has not been awarded because there is no mention of a precipitate. 



Sticky Note

2 marks awarded for both the correct product formula and balancing. 







Sticky Note

This is not an easy question.

1 mark awarded for the reference to impurities in the aluminium oxide.  The second point is heading in the right direction but is considered too vague to gain credit.



Sticky Note

Mark awarded for the correct answer.



Sticky Note

3 marks awarded for a correct answer.  Although not needed, there is also correct workings out.



Sticky Note

1 mark awarded for correctly balancing the equation.



Sticky Note

2 marks awarded.  The candidate has correctly identified the need to dissolve the compounds for the first mark.  A second mark has also been awarded for the correct colours expected for each halide ion.  the third mark has not been awarded for not using the term precipitate. 



Sticky Note

2 marks awarded for both the correct product formula and balancing. 
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Sticky Note

No marks awarded.  The candidate has incorrectly made reference to the oxygen.



Sticky Note

No mark awarded.  The candidate has incorrectly used the numbers from the question in the calculation.



Sticky Note

3 marks awarded for a correct answer.  This candidate has rounded up the answer to 2 significant figures and this is perfectly acceptable as the relative atomic mass of aluminium is also given to 2 significant figures.



Sticky Note

1 mark awarded for correctly balancing the equation.



Sticky Note

The candidate has correctly identified the colours of both precipitates for two marks.  The third mark has not been awarded because there is no mention of the need to dissolve the compounds before testing.  Close reading of the question shows that 'solid' is emboldened in the first line to guide candidates towards this marking point.  Only a small proportion of candidates realised the significance of this.



Sticky Note

No marks awarded.  No balancing mark can be awarded if the product formula is incorrect.  







Sticky Note

No marks awarded.  The candidate shows a lack of understanding by referring to the oxygen produced.



Sticky Note

No mark awarded.  The candidate has not selected the correct information to carry out the yield calculation.



Sticky Note

3 marks awarded for a correct answer.  The candidate has correct workings out and has been credited for choosing to round the answer up to 80%



Sticky Note

1 mark awarded for correctly balancing the equation.



Sticky Note

The candidate has correctly identified the colours of both precipitates for two marks.  The third mark has not been awarded for not recognising the need to dissolve the compounds before testing.



Sticky Note

No marks awarded.  The product formula is incorrect and, as a result, there is no attempt at balancing.  
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Sticky Note

No marks awarded.  The candidate has incorrectly understood the question, making reference to the rate of reaction rather than the yield.



Sticky Note

No mark awarded.  The candidate has incorrectly used the numbers from the question in the calculation.



Sticky Note

All 3 marks awarded for a correct answer.  



Sticky Note

No mark awarded.  The balancing is incorrect.



Sticky Note

Only 1 mark awarded here.  The colour of the chloride precipitate is correct but that of iodide is incorrect.  Again there is no reference to dissolving in water before testing.



Sticky Note

No marks awarded as the formula of the product is incorrect.







Sticky Note

The candidate has attempted to answer in terms of rate rather than yield and gains no credit.



Sticky Note

Again the working suggests that the candidate does not understand what is meant by percentage yield.



Sticky Note

3 marks awarded for a correct answer.  The candidate has correct workings out and has been credited for choosing to round the answer up to 80%



Sticky Note

No mark awarded.  The balancing is incorrect.



Sticky Note

1 mark awarded for correctly identifying the colour of the chloride precipitate.  The colour of the iodide precipitate is incorrect.  The candidate has also not recognised the need to dissolve each compound before testing.



Sticky Note

No marks awarded.  The product formula is incorrect and, as a result, there is no attempt at balancing.  
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(4472-01)


Examiner
only


8. (a)	 Sodium bromide is formed by reacting sodium with bromine, Br2.


Write the balanced symbol equation for the reaction.	 [2]


		 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(b)	 A scientist has solid samples of sodium chloride and sodium iodide but is not sure which 
is which.


Describe how silver nitrate solution could be used to distinguish between them.


Give the observations expected for both substances.	 [3]


	 (c)	 During a chemical reaction, aluminium combines with chlorine to produce aluminium 
chloride, AlCl3.


2Al    +              Cl2 AlCl3


(i)	 Balance the equation.	 [1]


(ii)	 Calculate the percentage of chlorine present in aluminium chloride, AlCl3.	 [3]


Ar(Al) = 27                       Ar(Cl) = 35.5


Percentage chlorine = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %


© WJEC CBAC Ltd.
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only
	 (d)	 Electrolysis can be used to extract aluminium from its oxide. The equation for the reaction 


is as follows.


	2Al2O3               4Al     +    3O2


204 tonnes of aluminium oxide are expected to produce 108 tonnes of aluminium.  
However, only 81 tonnes are actually made.


(i)	 Calculate the percentage yield of this process.	 [1]


Percentage yield = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .%


(ii)	 Suggest reasons why the actual amount produced was lower than expected.	 [2]


© WJEC CBAC Ltd.
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Question 
Number 


FT HT Sub-section Mark Answer 


9 3 6 Indicative content:  Properties – both change colour reversibly according to change in conditions 
photochromic changes in response to light whereas thermochromic 
changes in response to heat 


Uses ‒ photochromic – sunglasses lenses / windows 
thermochromic – thermometers / childrens feeding bowls / mugs etc 


5-6 marks: The candidate constructs an articulate, integrated account correctly linking relevant points, 
such as those in the indicative content, which shows sequential reasoning.  The answer fully addresses 
the question with no irrelevant inclusions or significant omissions.  The candidate uses appropriate 
scientific terminology and accurate spelling, punctuation and grammar. 


3-4 marks: The candidate constructs an account correctly linking some relevant points, such as those in 
the indicative content, showing some reasoning.  The answer addresses the question with some 
omissions.  The candidate uses mainly appropriate scientific terminology and some accurate spelling, 
punctuation and grammar. 


1-2 marks: The candidate makes some relevant points, such as those in the indicative content, showing 
limited reasoning.  The answer addresses the question with significant omissions.  The candidate uses 
limited scientific terminology and inaccuracies in spelling, punctuation and grammar. 


0 marks: The candidate does not make any attempt or give a relevant answer worthy of credit. 








Sticky Note

Description of photochromic materials correctly given, together with an application. 



Sticky Note

Description of thermochromic materials correctly given, together with an application. 



Sticky Note

General definition of smart materials given.



Sticky Note

Reversible properties of smart materials correctly identified. 



Sticky Note

A well-written and comprehensive description.  6 marks awarded.












Sticky Note

The candidate has not given a general definition of smart materials, nor has he/she explained the reversible nature of the changes.  This prevents it being a top band answer.



Sticky Note

Description of photochromic materials correctly given, together with an application. 



Sticky Note

Description of thermochromic materials correctly given, together with an application. 



Sticky Note

This is also well-written and a good middle band answer.  It was awarded 4 marks.








Sticky Note

This answer is missing much of the required detail.  There is no general definition of smart materials given and the description of thermochromic materials is incorrect.  It is adjudged to be a lower band answer but it is certainly worthy of 2 marks out of 6.



Sticky Note

Description of thermochromic materials correctly given, together with an application. 
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(4472-01)


Examiner
only


9. Describe what is meant by a smart material. Use thermochromic and photochromic materials to
support your answer, giving everyday uses of each.	 [6 QWC]


END OF PAPER
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