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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1-8 17 7.3 2.2 10 72.9 100
9 17 8.8 3.8 13 67.4 100

10 17 9.3 4 15 62 100
11 17 10.4 4.1 15 69.4 100
12 17 6 2.8 13 46.2 100
13 17 8.1 4.2 14 57.6 100
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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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Examiner


only
(iii) Ethan said that Caroline’s method was inaccurate, even though she had carried out 


the experiment carefully and recorded all her results correctly.


 Suggest two ways in which Caroline could make her experiment more accurate.  
Explain your answers. [4]


Suggestion 1


Suggestion 2
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Section B 
 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


9 (a)   conductivity due to presence of free / delocalised / sea of electrons  (1) 
 
more free electrons in Al than Na so Al has greater conductivity / 
Al has 3 such electrons whilst Na has 1 so more conductivity in Al  (1) 
 


 
 
 


2 


   
 
 


2 


  


 (b)   iodine is simple molecular and diamond is giant molecular  (1) 
 
(to change state) iodine molecules have to overcome temporary dipole / 
Van der Waals forces  (1) 
 
(to change state) carbon atoms have to break covalent bonds  (1) 
 
temporary dipole attractions (in iodine) overcome by gentle heating / 
covalent bonds (in diamond) not broken even at high temperatures / 
temporary dipole attractions weak & covalent bonds strong  (1) 
 


 
 
 
 
 
 
 
 
 


4 


   
 
 
 
 
 
 
 
 


4 


  


 (c)   bonding in both is ionic and melting involves overcoming attraction 
between positive and negative ions  (1) 
 
this attraction is greater for magnesium oxide (than it is for  
sodium chloride  (1) 
 
(because) ions in magnesium oxide are 2+ and 2‒ whilst in sodium 
chloride are 1+ and 1‒ / (because) ions in magnesium oxide are more 
highly charged than those in sodium chloride  (1) 
 


 
 
 
 
 
 
 
 


3 
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Sticky Note

The attraction between oppositely charged ions and the relative strength of this attraction is included.  The inclusion of polarity is however incorrect.  2 marks awarded.



Sticky Note

The nature of the bond/ force that needs to be overcome is clearly stated for both iodine and diamond.  The strengths of these bonds/ forces are compared but the distinction between simple molecular and giant molecular is not made.  3 marks are awarded.



Sticky Note

The connection between conductivity and the sea of electrons is stated clearly.  The significance of three electrons rather than one is also described so that 2 marks are awarded.












Sticky Note

Although the bonding is recognised as being ionic, and the candidate tries to consider the strength of the bonding, the nature of the particles being attracted is not stated.   The answer also refers to the structure of magnesium rather than of magnesium oxide. 0 marks awarded.



Sticky Note

The need to break covalent bonds or overcome induced dipole-induced dipole forces is given.  The difference in strength of these and the fact that diamond has a giant covalent structure is included but no reference is made to the structure of iodine.  3 marks awarded.



Sticky Note

The sea of electrons is described but the reason for the greater conductivity of aluminium is not.  1 mark awarded.








Sticky Note

The relative strength of the attraction is clearly stated.  The reason for this difference is less well described but it is felt that the candidate did understand the significance of the ions involved having different charges. 2 marks awarded.



Sticky Note

All the points on the mark scheme are included but the description of iodine as having a ‘simple molecular bond’ is not acceptable.  3 marks awarded.



Sticky Note

‘Free electrons’ is acceptable but no reason is given for the greater conductivity of aluminium.  The incorrect reference to charge density is ignored as it is irrelevant in this case. 1 mark awarded.
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Examiner
only


SECTION B


Answer all questions in the spaces provided.


9. Using ideas that you have studied in your Chemistry course comment on and explain the 
following observations.


 (a) The conductivity of aluminium is different from that of sodium. [2]


 


 


 


 


 (b) When solid iodine is heated gently a purple vapour is seen but, even at high temperatures, 
diamond does not melt. [4]


 


 


 


 


 


 


 (c) The melting temperature of magnesium oxide is much higher than the melting temperature 
of sodium chloride. [3]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (b) (i)  Indicative content 


 for ionisation energy determination transitions to n = 1 must be used / 
Lyman series must be used (statement 1) 


 lines in visible spectrum comes from transitions involving n = 2 / Balmer 
series 


 electrical energy excites electrons  


 electrons fall back and give off energy  


 lines formed since only some energies are allowed 


 lines are closer together at higher energies 


 since energy levels get closer 


 convergence limit is when electron removed / ionisation takes place 


 use E = hf 


 


 
 
 
 
 
 
 
 
 


5 


  
 


1 


 
 
 
 
 
 
 
 
 
6 


  


 
5-6 marks 
Recognition that Lyman series required, clear understanding of electron transition and convergence of lines/energy levels 
The candidate constructs a relevant, coherent and logically structured account including all key elements of the indicative content. A 
sustained and substantiated line of reasoning is evident and scientific conventions and vocabulary are used accurately throughout. 
 
3-4 marks 
Basic understanding of electron transition and convergence of lines/energy levels 
The candidate constructs a coherent account including many of the key elements of the indicative content.  Some reasoning is evident 
in the linking of key points and use of scientific conventions and vocabulary is generally sound. 
 
1-2 marks 
Some knowledge of electron transition between energy levels 
The candidate attempts to link at least two relevant points from the indicative material.  Coherence is limited by omission and/or 
inclusion of irrelevant materials.  There is some evidence of appropriate use of scientific conventions and vocabulary. 
 
0 marks 
The candidate does not make any attempt or give an answer worthy of credit. 


 


  








Sticky Note

The significance of the Lyman series and of the Balmer series is recognised.  The quantisation of the energies involved is stated and the need to use E = hf is also included.A good number of the indicative content statements have been made and, since the account is coherent, reasoning is evident, key points are linked and the use of scientific conventions and vocabulary is generally sound, 4 marks are awarded.








Sticky Note

The production of lines through electrons being excited and then giving off energy as they fall back is stated.   The significance of the convergence limit is also correctly described but the candidate’s conclusion that the visible spectrum can be used in the determination of the ionisation energy is incorrect.  Overall this response is in the 1-2 band and 2 marks are awarded.








Sticky Note

Although the answer includes electron excitation, it incorrectly states that the lines are produced as energy is gained.  The significance of the convergence limit and of the need to use the Balmer, rather than the Lyman, series is given so that the response lies within the 3-4 mark band. Overall 3 marks are awarded.
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Examiner


only
 (b) The students used a hydrogen discharge tube and observed some coloured lines. One 


said that these visible lines could be used to determine the value of the first ionisation 
energy of hydrogen.


(i) Discuss whether you agree with this student’s suggestion. You should include 
an explanation of how spectral lines are produced and how they can be used to 
determine ionisation energy. [6 QER]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


12 
(iii) 


use a greater mass of hydrated solid  (1) 
increases percentage accuracy  (1) 


ensure that all water has been lost  (1) 
heat to constant mass  (1)  
neutral answer: 'heat for longer or hotter' 


4 4 4 


(iv) x is a whole number so small variation in answer is irrelevant 


- some comment required 
1 1 1 








Sticky Note

Suggestion 1 is correct and contains a suitable amount of explanation. Suggestion 2 is incorrect. Overall 2 marks awarded.








Sticky Note

Repeating an experiment does not increase its accuracy. At GCE level the suggestion of repeating a procedure is very rarely an acceptable answer. Although it could account for errors in results, experimenter incompetence is also not allowed as a reason for inaccuracy. No marks awarded.








Sticky Note

Since the purpose of the practical was to remove water, the suggestion of washing with distilled water is illogical. The idea that all the water needs to be removed is valid but, to ensure this, heating to constant mass is required.











