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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 5587 4.3 1.6 6 72.4 100
2 5585 5.9 2.8 12 49 99.9
3 5510 3.5 1.5 6 57.5 98.6
4 5583 3.3 1.6 6 55 99.9
5 5576 2.9 1.7 8 36 99.8
6 5561 3 1.9 7 42.3 99.5
7 5576 4.1 2.6 9 45.1 99.8
8 5435 2.2 1.8 6 37.4 97.2
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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

The answer lacks detail and does not explain the bonding in either of the examples given in the question.Clearly a lower band answer but adjudged to show enough understanding to be worthy of 2 marks.



Sticky Note

Correct definition of covalent bonding in terms of sharing electrons between non-metal atoms to achieve full outer shells.



Sticky Note

Incorrect diagrams (and not the examples given).








Sticky Note

2 marks awarded.  The molecular masses of both gases have been correctly calculated for the first mark.  The second mark has been awarded for recognising there would be a more significant change in mass for carbon dioxide.  However, a direct comparison of the two masses has not been made for the third mark.  



Sticky Note

No mark awarded.  Reference to accuracy is too vague.



Sticky Note

2 marks awarded. Relationship between concentration and rate correctly given for the first mark. Correct reference to there being more chance/frequency of successful collisions for the second mark. There was no explanation of more particles in the same space at a higher concentration. Nor was there any attempt at making a quantitative conclusion.







Sticky Note

2 marks awarded. The molecular masses of both gases have been correctly calculated for the first mark. The second mark has been awarded as 'more significant' is considered to mean 'heavier'.  The final mark has not been awarded because there is no reference to loss of mass or percentage error.  



Sticky Note

No mark awarded. Reference to accuracy is too vague.



Sticky Note

2 marks awarded.  Relationship between concentration and rate correctly given for the first mark.  Correct reference to there being more chance/frequency of successful collisions for the second mark.  There was no explanation of more particles in the same space at a higher concentration. nor was there any attempt at making a quantitative conclusion.
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Question 
Number 


FT HT Sub-section Mark Answer Accept Neutral 
answer 


Do not accept 


6 (a) (i) 2 bromine is decolourised / (orange) solution 
turns colourless (1) 


addition reaction has taken place (1) double bond present / 
broken  
alkenes are unsaturated 


clear 


(ii) 1 C2H4Br2 


(b) (i) 1 


(ii) 3 when heated thermoplastics melt / soften / 
can be reshaped (1) 


no bonds between chains / weak forces 
between chains (1) 


chains are able to slide over one another (1) 


no crosslinks 'layers' in 
place of 
chains 








Sticky Note

Explanation of carbon dioxide example, with the sharing of two pairs of electrons with two oxygen atoms forming two double bonds.



Sticky Note

Explanation of the water example; sharing one pair of electrons to form two covalent bonds.



Sticky Note

Correct covalent diagrams given for both water and carbon dioxide.



Sticky Note

Definition of covalent bonding in terms of sharing electrons to obtain full outer shells.



Sticky Note

An excellent answer containing all the key points in a well-written account.  Clearly worthy of the top mark.








Sticky Note

2 marks awarded. The candidate has correctly identified that the plastic would melt for the first mark. They have then gone on to explain this in terms of there being 'no cross links' for the second mark. There is no reference to the polymer chains moving for the third mark.



Sticky Note

No mark awarded. This candidate has made a common error in attaching both bromine atoms to the same carbon atom.



Sticky Note

2 marks awarded. The candidate has recognised that the bromine water will decolourise for the first mark. They have then described the addition reaction, in terms of the double bond breaking, for the second mark.



Sticky Note

This example shows another common error.  Most aspects of the polymer structure are correct but the double bond seen in the original monomer remains showing a lack of understanding of the process.

















Sticky Note

2 marks awarded.  The molecular masses of both gases have been correctly calculated for the first mark.  A comparison of the two masses has then been correctly given for the second mark.  The third mark has not been awarded because of the language used not explicitly stating that there would be a bigger change in mass



Sticky Note

Mark awarded for correctly recognising that the change in mass is very small. 



Sticky Note

This is an excellent answer and was awarded all 4 marks. Relationship between concentration and rate correctly given for the first mark. Correct reference to there being more particles in the same space at a higher concentration for the second mark. Reference to increased chance/frequency of successful collisions for the third mark. Finally, there is a quantitative relationship described for the fourth mark.







Sticky Note

2 marks awarded. The molecular masses of both gases have been correctly calculated for the first mark. A comparison of the two masses has then been made for the second mark. The third mark has not been awarded because that requires explicit reference to the mass lost being greater or to a smaller percentage error.



Sticky Note

Mark awarded for correctly recognising that the change in mass is very small. 



Sticky Note

4 marks awarded.  Relationship between concentration and rate correctly given for the first mark.  Correct reference to there being more particles in the same space at a higher concentration for the second mark.  Reference to more chance/frequency of successful collisions for the third mark.  Finally, there is a quantitative relationship described for the fourth mark.
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Question 
Number 


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


5 (a) 4 the higher the concentration the faster the 
reaction / higher the rate (1) 


more particles in given volume when 
concentration is higher (1) 


more successful collisions per second / more 
chance of successful collisions (1) 


same argument using 'double' the rate and 'twice' 
the number of particles etc. (1) 


stronger than 
acid 


(b) (i) 1 mass being lost is very small / would not register 
on a one decimal place balance 


more accurate 


(ii) 3 both Mr values H2 = 2 and CO2 = 44 (1) 


CO2 is a heavier gas (1)  


loss in mass would be greater / smaller 
(percentage) error in measurements (1) 


more accurate 
results 
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(4472-02)


Examiner
only


6. (a) Alkenes such as ethene are reactive hydrocarbons. They can be recognised by their
reaction with bromine, Br2.


(i) State what you would expect to see when bromine water is added to an alkene. 
Give the reason this happens. [2]


(ii) Complete the equation by giving the structure of the product formed. [1]


© WJEC CBAC Ltd.


C + Br2


HH


HH


C


 (b) Monomers can undergo polymerisation to form polymers. One example is PVC.


(i) Complete the equation for the formation of PVC. [1]


C


ClH


HH


Cn


(ii) PVC is a thermoplastic. Describe the effect of heat on thermoplastics and explain 
in terms of their structure why they behave in this way. [3]


7
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Sticky Note

3 marks awarded. The candidate has correctly identified that the plastic would melt for the first mark. They have then gone on to explain this in terms of no cross links (second mark) and the chains sliding over each other (third mark).



Sticky Note

Mark awarded for the correct representation of the polymer.



Sticky Note

Mark awarded for the correct structural formula.



Sticky Note

2 marks awarded. The candidate has recognised that the bromine water will decolourise for the first mark. They have then named this as an addition reaction for the second mark.
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Sticky Note

1 mark awarded only for recognising there would be a bigger change in the mass for carbon dioxide.The molecular masses of both gases have been incorrectly calculated.  There is also no direct comparison of the masses.  



Sticky Note

No mark awarded.  Reference to accuracy is too vague.



Sticky Note

At first glance this is quite a good answer however only the first mark has been awarded.  The candidate has narrowly missed the second and third marking points because the language is not specific enough to gain credit on a higher tier paper.  More particles 'in a given volume' and more successful collisions 'per second' were required here.  







Sticky Note

Only the final marking point has been awarded here.  The candidate has recognised that escaping carbon dioxide gas will lead to a 'bigger decrease' in the mass than would occur as a result of losing hydrogen gas. Neither molecular mass has been correctly calculated and there is no direct statement that carbon dioxide is heavier than hydrogen.  



Sticky Note

No mark awarded. Reference to accuracy is too vague.



Sticky Note

1 mark awarded only for describing the relationship between the concentration and the rate of reaction.  
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Sticky Note

This answer does not specifically explain what happens with the electrons in each of the examples given. The carbon dioxide diagram is also incorrect. It is clearly a middle band answer and 4 marks were awarded.



Sticky Note

Comparison of a single and double covalent bond, in terms of the number of electrons shared between pairs of atoms.



Sticky Note

Definition of covalent bonding in terms of sharing electrons to get full outer shells of electrons.



Sticky Note

Correct diagram for water example. Error in the carbon dioxide example which shows oxygen atoms having a total of 10 electrons in their outer shells.
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(4472-02)


Examiner
only


8. Using water and carbon dioxide as examples, explain what is meant by covalent bonding and
why some molecules contain double bonds. You may use diagrams as part of your answer.


[6 QWC]


END OF PAPER


© WJEC CBAC Ltd.
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Question 
Number 


FT HT Sub-section Mark Answer 


8 6 Indicative content: 
Description of covalent bonds as sharing pairs of electrons with one electron coming from each atom 
involved in the bonding allowing all atoms to get full outer electron shells 
Dot and cross diagrams showing bonding present in both water and carbon dioxide 


Comparison of single bond as being one shared pair and covalent as two shared pairs. 
Reference to need for double bonds in carbon dioxide in order to fill outer electron shells 


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. 


4472-01+02 GCSE Science-Chemistry C2 MS Summer 2016/LG 
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(4472-02)


Examiner
only


5. The following graphs show the volume of hydrogen produced over time during the reaction
between magnesium and hydrochloric acid of two different concentrations. All other factors
were kept constant.


© WJEC CBAC Ltd.
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 (a) State what conclusion can be drawn from the graph and use your understanding of 
particle theory to explain that conclusion. [4]







(4472-02) Turn over.


9
Examiner


only
 (b) Another method of studying this reaction is to use a balance to record the change in mass 


over time. The data can be recorded directly on a computer.


© WJEC CBAC Ltd.


cotton wool


conical flask


hydrochloric acid


magnesium ribbon


balance


computer


(i) State why a two decimal place balance is required for this method to work. [1]


(ii) Use the relative atomic mass values below to explain why recording the change in 
mass is better suited to an experiment that releases carbon dioxide, CO2, than one 
that releases hydrogen, H2. [3]                                                                                              


Ar(H) = 1         Ar(C) = 12         Ar(O) = 16


8
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Sticky Note

1 mark awarded for correctly identifying that the plastic would melt. Again, the second part of the answer fails to gain credit on a higher tier paper as the comments made are too vague.  Weak bonds exist 'between chains' and movement is the 'sliding of chains over one another'.  



Sticky Note

Mark awarded for the correct structural formula.



Sticky Note

No mark awarded. The structural formula includes only one Br atom and it is represented as a polymer.



Sticky Note

2 marks awarded. The candidate has recognised that the bromine water will decolourise for the first mark. They have then described the addition reaction, in terms of the double bond breaking, for the second mark.







