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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 2043 6.4 2.3 10 64 100
2 2041 6.2 3.4 12 51.3 99.9
3 2042 11.2 4.1 18 62.1 100
4 2042 11.5 4.5 20 57.7 100
5 2040 10.2 4.9 20 51.1 99.8
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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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 (c) Manganese(IV) oxide (line 10) and potassium manganate(VII) (lines 20-21) are typical 
transition metal compounds.

(ii) Explain why transition metal complex ions appear coloured. [4]
QWC [1]

Turn over.





4

Sticky Note
Candidate scores M1 but does not score M2 because he/she has stated three orbitals at higher level and two at lower level instead of three orbitals at lower level and two at higher. Candidate scores M3 and M4 and QWC mark.





4

Sticky Note
Candidate scores M1, M2 and M3 but does not score M4 since he/she has stated that the colour is emitted. Candidate gains QWC mark.





4

Sticky Note
Candidate does not score M1 because he/she has not stated that the d orbitals are split by ligands. Candidate gets M2,M3, M4 and QWC mark.
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 (b) Carbon is the first element in Group 4. Two of its allotropes are diamond and graphite. A 
compound that forms structures corresponding to diamond and graphite is boron nitride.

(i) Describe the structure of graphite and explain why hexagonal boron nitride can 
adopt the same structure yet have different electrical conductivity properties. [4]

QWC [1]





4

Sticky Note
Candidate scores M1,M2 and M3 but does not score M4 since he/she has not explained why BN does not conduct electricity - boron is not more electronegative than nitrogen. Candidate gains QWC mark.
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Sticky Note
Candidate does not score M1 because he/she has not stated that the bonding is covalent. Candidate also fails to score M2 because he/she has not stated how the layers are held together. Candidate scores M3, M4 and QWC mark.
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Sticky Note
Candidate gains M1 and M2 for covalent bonding and weak van der Waals forces. Candidate scores M3 for isoelectronics and the description of nitrogen being more electronegative than boron so the density is not spread out is equivalent to "electrons are not delocalised" so candidate scores M4. He/she also gains QWC mark.
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5. (c) Most ionic chlorides, e.g. sodium chloride, are soluble in water. However some, e.g. silver 
chloride, are insoluble.

The enthalpy change of solution of an ionic compound and its solubility depend on the 
balance between two enthalpy changes. Name these enthalpy changes and state if 
they are endothermic or exothermic. Explain how the enthalpy change of solution of a 
compound and its solubility depend on the balance between them. [4]

QWC [1]
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3

Sticky Note
Candidate only scores one from M1 and M2. The enthalpy changes are correct but he/she has applied exothermic and endothermic incorrectly. Candidate has not explained how the enthalpy changes so does not score M3. Stating "enthalpy change of hydration is greater than enthalpy change of lattice breaking" is equivalent to "enthalpy change of solution is negative" as candidate gains M4. He/she scores QWC mark.





3

Sticky Note
Candidate only scores one from M1 and M2 for giving the correct enthalpy changes. Candidate scores M3 for a correct energy cycle but does not score M4 since he/she has not explained how solubility depends on the enthalpy changes. Candidate gains QWC mark.





3

Sticky Note
Candidate scores M1 and M2 but does not score M3 or M4. Candidate has not explained how the enthalpy change of solution depends on the enthalpy changes and has incorrectly stated that the enthalpy change of hydration must be smaller than the enthalpy change of lattice breaking. Candidate scores QWC mark.
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Q.3  


(c) (ii) 3d orbitals split by ligands   (1) 


Three d-orbitals have lower energy, two have higher energy  (1) 


Electrons absorb (visible light) energy to jump from lower level to 


higher level (1) 


The colour is that due to the remaining / non-absorbed frequencies  (1) 


(Appropriate diagrams are acceptable alternatives) 


[4] 


QWC   Legibility of text; accuracy of spelling, punctuation and 


grammar, clarity of meaning      [1] 
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SECTION B 


Q.4 (b) (i) Each C atom covalently bonded to three other C atoms forming layers


(1) 


Layers held together by weak intermolecular forces  (1) 


BN is isoelectronic with C so it forms similar structures (1) 


Graphite conducts electricity since electrons are delocalised but in BN, 


each N has a full unbonded p-orbital and each B has an empty  


unbonded p-orbital so it does not conduct electricity  (1) [4] 


(Accept electrons are not delocalised in BN so it does not conduct 


electricity) 


QWC  The information is organised clearly and coherently, using 


specialist vocabulary where appropriate [1] 
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Q.5 (c) The terms involved are: lattice breaking enthalpy which is endothermic (1) 


and hydration enthalpy which is exothermic  (1) 


ΔH solution = ΔH lattice breaking + ΔH hydration  (or similar) (1) 


If ΔH solution is negative then the ionic solid will be soluble  (1)


[4] 


QWC   Selection of a form and style of writing appropriate to purpose and to 


complexity of subject matter        [1]
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