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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 1097 9.3 3.3 12 77.2 100
2 1097 6.6 2.3 8 82 100
3 1095 4.2 1.2 5 83.8 99.8
4 1096 9.7 2.6 12 80.5 99.9
5 1095 5.8 2.9 10 58 99.8
6 1096 8.1 2.8 12 67.6 99.9
6 1096 7.5 2.3 10 75.1 99.9
8 1090 8 2.6 11 72.5 99.4
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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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5. (a) Define:

 (i) the gravitational field strength at a point; [1]

 

 

 

 (ii) the gravitational potential at a point. [1]

 

 

 

 (b) Charon is the moon of Pluto; it has a mass of 1.5 × 1021 kg and its radius is 600 km.

 (i) Calculate the gravitational force exerted by Charon on an object of mass 82 kg on 
its surface. [2]

 

 

 

 (ii) Calculate the gravitational potential energy of the 82 kg mass on Charon’s surface 
(you may ignore Pluto). [2]
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 (c) Pluto has a mass of 1.3 × 1022 kg and radius of 1 150 km. Calculate the potential energy 
of the 82 kg mass if it were on the surface of Pluto (you may ignore Charon). [2]

 

 

 

 (d) The 82 kg mass is fired from Charon's surface to Pluto. Neglecting any losses due to 
resistive forces, calculate the change in kinetic energy of the 82 kg mass from the instant 
it was fired to the instant just before it collides with Pluto. [2]

 

 

 

 

 





 



Sticky Note
(a)(i)	This was an acceptable correct answer 1/1.(a)(ii) A good answer and the mark was awarded 1/1.(b)(i) Again, the marks were awarded. This answer was set out clearly 2/2.(b)(ii) This candidate gave the potential and was awarded no marks 0/2.



 

Sticky Note
(c) Again, no marks are awarded here because of the use of potential 0/2.(d) Here, the increase in KE is equal to the decrease in PE. In effect, the answer should be the answers to b(ii) - (c). In effect, this is what the candidate has written, it is the final answer to b(ii) minus the final answer to (c). There is some benefit of the doubt here because the candidate has written what could be interpreted as two different answers to (b)(ii) and (c). Nonetheless, the final answers were used and the marks awarded 2/2.



 





 

Sticky Note
(a)(i)	 Not a model answer but the mark scheme was generous here and the mark was awarded 1/1.(a)(ii) Poorly worded and certainly did not gain the mark but the candidate suggests the concept of potential is loosely understood 0/1.(b)(i) The correct equation has been used but the candidate loses 1 mark for not converting km to m. 1/2.(b)(ii)	Again, no marks are awarded here for using potential 0/2.



Sticky Note
(c) Again, no marks awarded because of the confusion between potential and potential energy. 0/2.(d) This candidate is unfortunate. Although potential has now been converted to potential energy, there are no marks awarded because both potentials were added. 0/2.





 



Sticky Note
(a)(i)	Completely incorrect 0/1.(a)(ii) Exactly the same answer as (a)(i) but this was an acceptable answer and was awarded the mark. Did the candidate know one correct gravitational definition and use it twice in the hope of being correct once? 1/1.(b)(i) Completely correct 2/2.(b)(ii) Almost correct but the potential energy should be negative. Although there is some doubt whether or not there is a negative sign or an equality sign in front of the final answer, it is beneficial for the candidate to be penalised here. 1/2.



 

Sticky Note
(c) This time the candidate can receive full marks with error carried forward i.e. there is no second penalty for omitting the negative sign 2/2.(d) The candidate has calculated the difference in potential energy but from the figures in (b)(ii) and (c), this is an increase in potential energy. This is a case of, although the final answer is correct, it is due to two previous mistakes 1/2.Note: had the candidate not been penalised in (b)(ii), the candidate would have been penalised in (c) because ecf would not have been available. Also, the candidate might then have lost both marks in (d) for what could be construed as adding two potential energies.
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6. Three charges are arranged as shown.

 (a) Draw three arrows at P to represent the electric fields due to each of the three 
charges. [2]

 (b) Calculate the electric field strength at P due to the –24.0 µC charge only (you may use  
  the approximation           = 9 × 109 F–1 m). [2]

 

 

 

 

1
4 0πε

P

13.0 m

13.0 m

5.0 m

12.0 m

5.0 m

–24.0 µC

+13.0 µC

+13.0 µC

θ
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1
4 0πε

 (c) Calculate the resultant electric field strength at P (you may use the approximation
            = 9 × 109 F–1 m). [3]

 

 

 

 

 

 

 

 

 (d) Show that the electric potential at P is zero. [2]

 

 

 

 

 

 

 (e) A negative charge is released from rest at point P and encounters no resistive forces. 
Explain in terms of energy and forces why the charge initially accelerates to the right but 
eventually becomes stationary a long way away from the three charges. [3]

 

 

 

 

 

 

 

 







Sticky Note
(a) All arrows are in the right direction 2/2.(b) Completely wrong. Wrong equation, wrong symbol and wrong unit 0/2.



Sticky Note
(c) Although the calculations are completely incorrect, the direction of the field is correct 1/3.(d) This is well laid out and completely correct 2/2.(e) The candidate understands why the initial force is to the right but has not communicated this point clearly - 'resultant force due to -24μC charge' is incorrect. It would have been easier to have mentioned the resultant field from part (c) and the negative charge. Again, the candidate seems to understand that the two positive charges will 'predominate' at greater distances but spoils this argument by saying that the 'forces balance'. 'Losing KE overcoming' these balanced forces doesn't make sense either 0/3.Total 5/12.



 



 



 

training11
Sticky Note
(a) These arrows although drawn differently are correct 2/2.(b) This is also a completely correct answer along with a valid unit 2/2.



 

Sticky Note
(c) The calculation is completely correct, the only thing in doubt is the direction. However, when one looks at the answers to parts (a), (b) and (c) together, it is clear that the correct direction is implied strongly by the minus sign 3/3.(d) This candidate seems to be under the impression that potential is a vector and is not given the benefit of the doubt for using the equation 0/2.(e) Surprisingly, for a good candidate who completed part (c) perfectly, complete nonsense was encountered here 0/3.







Sticky Note
(a) Excellent arrows, even their lengths seem perfect 2/2.(b) The candidate seems to be attempting to answer part (c). Although the candidate has obtained the correct value and unit, this is not stated as the final answer and cannot be given the mark. Nonetheless, the equation has been used 1/2.



Sticky Note
(c) The candidate has made a minor slip, the field due to the 13 μC charge has been copied incorrectly from the calculator (it should be 692.3 not 622.3). The direction of the field is implied by (a) and the negative sign 2/3.(d) The potential is not shown clearly for the 13 μC charges but the values are substituted for the 24 μC charge. Overall, this is good enough with benefit of the doubt 2/2.(e) The first sentence is not ideal but is a reasonable explanation of why the initial force is to the right. The remainder deserves no credit 1/3.
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8. A sample of an ideal monatomic gas is taken through the closed cycle ABCA as shown.
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 (a) There are 28.9 mol of gas. The temperatures of points A and B are 321 K and 220 K 
respectively.

 (i) Show that the temperature of C is 313 K. [2]

 

 

 

 (ii) Calculate the change in internal energy, ∆U, for AB. [2]

 

 

 

 

 

pressure / kPa

volume / m3

A

B
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 (b) Determine the work done by the gas, W, for:

 (i) AB; [1]

 

 (ii) CA. [2]

 

 

 

 

 (c) For each of the processes AB, BC, CA and the whole cycle ABCA, write the values of W 
(the work done by the gas), ∆U (the change in internal energy of the gas) and Q (the heat 
supplied to the gas). The numbers in bold have been added to save time with repeated 
calculations. [4]

Process

AB BC CA ABCA

W 37.6 kJ

∆U 33.5 kJ 2.9 kJ

Q

END OF PAPER

  Space for calculations:







Sticky Note
(a)(i)	This is a good alternative method employing a constant. Perhaps the candidate ought to have stated clearly the method but both marks were awarded 2/2.(a)(ii)	The first mark is awarded for using the equation correctly. The second mark is not awarded for two reasons, first the negative sign is missing, second the final figure does not agree with those in the equation 1/2.



Sticky Note
(b)(i)	Correct answer along with an unneeded correct explanation 1/1.(b)(ii)	Excellent answer but again, missing a negative sign 1/2.(c)	The first column is correct with error carried forward as is the third column. The second column is correct. However, the mark for the last column is very difficult to obtain 3/4.



  





  

Sticky Note
(a)(i)	Clearly set out and correct 2/2.(a)(ii)	Completely correct except for the negative sign 1/2.



Sticky Note
(b)(i)	Correct answer 1/1(b)(ii)	Incorrect answer but this is also an incorrect method - it corresponds to an incorrect area 0/2.(c)	Column 1 is correct with ecf. Column 2 is correct. Column 3 is also correct with ecf. Column 4 cannot obtain the marks because the change in internal energy must be zero.



  



 

 
 
 
 
 
 
 
 



  

Sticky Note
(a)(i)	A bit untidy but this is definitely correct 2/2.(a)(ii)	Again, perfect except for the omission of a negative sign 1/2.



 

 
 
 
 
 
 
 
 

Sticky Note
(b)(i)	Succinct and correct 1/1.(b)(ii)	The top area is the area of the rectangle below the line and there is an attempt to add an area to this. Also, the final answer, although wrong is negative. Benefit of the doubt was awarded here for 1/2.(c)	All 4 columns are correct with ecf. The last column was a rare case of the mark being awarded with ecf 4/4.
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Question Marking details 
Marks 


Available 


5 (a) (i) Force per unit mass 


(this minimalist answer is acceptable unless some contradiction) 


 


1 


  (ii) Work done per unit mass from infinity 


(this minimalist answer is acceptable unless some contradiction) 


 


1 


 (b) (i)     used (1) 


 


2 


   Answer = 22.8 [N] (1) 


 


 


  (ii)    used  or equivalent (1) 


 


2 


   Answer =  - 13.7 M[J] (1) 


 


 


 (c)     used  or equivalent (1) 


 


2 


   Answer =  - 61.8 M[ J]    (ecf on – sign) (1) 


 


 


 (d)  Difference in PE attempted (1) 


 


2 


   Correct answer = 48.1 M[J]    ((b)(ii) – (c)) ecf (1) 


Answer must be consistent with their signs 


 


 


   Question 5 Total 


 


[10] 
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Question Marking details 
Marks 


Available 


6 (a)  All arrows correct  


 


 


Directions in line with dotted lines 


but some (or all) directions inverted 


 
 


 


 


 


 


 


2 


 (b)      used (1) 


 


2 


  


 


 Answer = 1 500 V m
-1


 or N C
-1


 or equivalent  UNIT mark (1) 


 


 


     


 (c)  Field of 13 µC ×2  and ×12/13 (1) 


 


3 


   Answer = 222 [V m
-1


 ] (1) 


 


To the left or implied clearly in the calculation (1) 


 


 


 


 


 (d)      used for 3 charges with  r = 12 or 13 (1) 


 


2 


     as shown or equivalent (cm perfectly valid) (1) 


 


 


 (e)  Any 3 (1) from: 


 initial total energy is zero / initial and final PE is zero   


 final total energy is zero  / initial and final KE is zero  


3 


    initial force is to the right (has to be linked to the field and the 


negative charge)  


 


    later the force is to the left (but not a resistive force)  


 


 


   Question 6 Total 


 


[12] 
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Question Marking details 
Marks 


Available 


8 (a) (i)   seen or equivalent or implied (1) 


 


2 


    (1) 


 


 


  (ii)   used or 3/2 pV (1) 


 


2 


   AB = -36 400[J] (1) 


 


 


 (b) (i) 0 


 


1 


  (ii) Valid method either stated or clearly implied (1) 


Accept area under the graph 


 


2 


   Answer = - 47 250 [J] (1) 


 


 


 (c)                    AB                   BC                      CA                   ABCA 


 


 


   W                0               37.6 kJ                  -47.3 kJ              -9.7 kJ 


 


 


   ΔU        -36.4 kJ           33.5 kJ                    2.9 kJ                    0 


 


4 


   Q           -36.4 kJ           71.1 kJ                  -44.4 kJ              -9.7 kJ 


 


 


                                                                                               
 


 


              ecf on ΔU       no ecf               ecf on W     ecf on all if ΔU ≈ 0 


                                                                              but must make sense 


 


 


   Question 8 Total 


 


[11] 
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