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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 612 6.7 2.9 10 67 100
2 612 7.3 2.1 11 66.1 100
3 612 7.4 3.9 13 56.8 100
4 610 3.7 1.8 10 36.6 99.7
5 611 5.6 2.5 9 62.6 99.8
6 606 5.5 2.9 11 50 99
7 610 5.6 2.8 11 50.9 99.7
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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 candidate clearly distinguishes between the intermolecular bonds and the covalent bonds within the long chain molecule.



Sticky Note

The three distinct sections of the graph have been identified and explained on a molecular level. Top band, full marks.



Sticky Note

The candidate has made it clear that the gradient of the graph is related to the Young modulus of the rubber.








Sticky Note

Finally, again the force is uniform and its direction 'opposite to direction of motion' is correctly given.



Sticky Note

The candidate has stated that the force is uniform and given the direction correctly.



Sticky Note

Realised that for a constant velocity 'no resultant force' is acting.
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths Prac 


4 (a) 0.8% accept 0.83% 1 1 1 1 
(b) Use of 34


3π r (1) 


V = 9.(04) × 10-7 m3 Units needed / accept answer in cm3 with 
correct unit (1) 
Uncertainty 3 × (a) ecf / 2.5% accept 2.4% and 2% (1) Only 
accept 1 or 2 sig figs 


1 


1 


1 3 3 3 


Question 4 total 1 3  4 4 4 








Sticky Note

A clear distinction is made between the intermolecular bonding and the strong covalent interatomic bonding. Top band, full marks. 



Sticky Note

'Van der Waals' bonding was not needed for full marks but they described the intermolecular forces well.



Sticky Note

The gradient/slope of the graph has been identified as being related to the Young modulus of rubber. 








Sticky Note

Unfortunately even though the candidate realised the percentage uncertainty was 3 x (a) it was then given to more than 2 sig figs therefore no third mark was awarded.



Sticky Note

(b) First mark awarded for use of the equation but the candidate used diameter rather than radius so lost the second mark. 



Sticky Note

(a) Percentage uncertainty calculated correctly.













Sticky Note

Finally when decelerating there is a constant resultant force opposite to the direction of motion.



Sticky Note

Second mark for stating that when travelling at a constant velocity no 'net force' is acting.



Sticky Note

(c) The candidate has stated that to accelerate there must be a constant force acting in the direction of motion.
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 
2  


(c) 
0 – 8 s (A-B) constant forward (1) 
8 – 28 s (B-C) zero (1) 
28 – 40 s (C-D) constant backward (1) 


3 3 
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Examiner
only


4. When asked to determine the metal used to make a ball bearing, James decided to determine 
its density and compare it with known values for different metals.


 (a) The diameter of the ball bearing was found to be 1.20 ± 0.01 cm. Determine the percentage 
uncertainty in this reading. [1]


 


 


 


 


 (b) Calculate the volume of the ball bearing along with its percentage uncertainty. [3]           
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Sticky Note

Rather than using percentages to determine the uncertainty, the candidate has attempted incorrectly to determine the range so no marks given. Total 1 mark



Sticky Note

The candidate has used the equation but with the diameter rather than the radius so only 1 mark given.



Sticky Note

(a) Calculated correctly



























Sticky Note

No mention of a constant force causing the initial acceleration or mention of the direction in which the force acts.



Sticky Note

Again no mention of the force being constant or of the direction in which it is acting. 1/3 marks awarded 



Sticky Note

Second mark is awarded for realising there is no resultant force acting when traveling at a constant velocity.








Sticky Note

Mention of edge dislocations shows confusion of properties of rubber with that of crystalline materials.



Sticky Note

No mention of stretching of interatomic 'covalent' bonds after B. Bottom band - 2 marks awarded.



Sticky Note

The candidate has realised that the gradient is related to the Young modulus but has not mentioned initial intermolecular bonds.
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7. (a) Define the Young modulus. [1]


 


 


 (b) A student, Chloe, obtains a graph of force against extension for the loading of a rubber 
band.
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Force


Extension


A


B


C


  Describe and explain the variation of the Young modulus from the shape of the graph and 
explain this in terms of molecules. [6 QER]
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths Prac 


7  (b) Molecules 
M1 [Weak] intermolecular bonds / van der Waals / cross links 
broken (at A) 
M2 [Long chain] molecules straighten/ unravel/ rotate (at B) 
M3 Stretching of strong [covalent] bonds (at C) 


Young modulus 
Y1 Initial stiff region or large force needed / low extension at A   
Y2 Initial high Young modulus at A 
Y3 Low Young modulus material / easy to extend or small force 
needed at B 
Y4 Large extension for a small force/ stress at B 
Y5 Final high Young modulus/ difficult to extend / small extension 
for a large force/ stress at C 


5-6 marks  
2 of M1 to M3 present and 2 of Y1 to Y5 present 
There is a sustained line of reasoning which is coherent, relevant, 
substantiated and logically structured. 


3-4 marks  
Any 1 of M1 to M3 and any 1 of Y1 to Y5 
There is a line of reasoning which is partially coherent, 
largely relevant and with some structure. 


1-2 marks  
Any 1 of M1 to M3 or any 1 of Y1 to Y5 
There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with very little 
structure. 


0 marks  
No attempt made or no response worthy of credit. 


6 6 
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 (ii)  Determine the total distance the skier travelled. [2]


 


 


 


 


 


 (c) Describe the resultant force acting on the skier during each stage of her motion. [3]
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Sticky Note

Correct use of equation and answer correct with units 0.9 cm. The candidate did not realise the percentage uncertainty  was 3 x (a).



Sticky Note

Percentage uncertainty correctly calculated.







