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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1a 8913 2.5 0.9 3 84.7 97.5

1b 8994 1.1 0.9 2 53.7 98.3

2 9137 3.6 0.7 4 89 99.9

3 8953 3.5 2.2 6 57.8 97.9

4 8921 2 1.4 4 49.9 97.5

5 9090 2.3 0.8 3 76.3 99.4

6a 9025 0.7 0.5 1 69.7 98.7

6b 8539 1.8 1.8 4 44.9 93.4

6c 8789 0.7 0.5 1 71.1 96.1

7ai 9142 0.9 0.3 1 91.8 100

7aii 9139 1 0.2 1 95.8 99.9

7aiii 9104 0.6 0.5 1 62.9 99.5

7b 9009 0.8 0.9 2 41.9 98.5

8a 9138 2.6 1.5 4 64.5 99.9

8b 8916 1.5 0.7 2 77.5 97.5

9a 8964 1.4 0.9 2 68 98

9b 8467 1.2 0.9 2 61.6 92.6

10 8869 1.2 1.3 3 40.5 97

11 9038 1.4 1.4 3 45.9 98.8

12 9007 1 0.7 2 51.6 98.5

13a 8920 1.3 0.8 2 67 97.5

13b 7675 0.8 0.9 2 39.1 83.9

14 8464 1.8 1.7 4 45.1 92.5

15a 9109 0.6 0.5 1 57.6 99.6

15b 8503 0.5 0.7 2 24 93

16 8365 1.2 1.1 4 29.3 91.5

17a 8859 0.4 0.5 1 38.6 96.9

17b 8553 0.2 0.4 1 23.2 93.5

18a 9058 1.1 0.9 2 56 99

18b 8502 0.7 1.2 3 22.6 93

19a 8159 0.5 0.7 2 23.5 89.2

19b 8636 0.7 1.5 5 14.8 94
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Sticky Note

No marks are awarded here. 
The candidate appears to have calculated the sum of P(YRR), P(YYR) and P(YYY), but has not accounted for any different possible orderings (which should give rise to a further four products using this method). Even though a tree diagram was not essential in this question, it might have helped to prompt the candidate to include all the possibilities.
[Another common misunderstanding often seen was where candidates calculated P(YRR), P(RYR), P(RRY), namely the probability of selecting exactly one yellow card, resulting in an incorrect answer of 360/720 or 1/2.]












 


 


 



Sticky Note

Here is a good attempt at using the efficient method of finding 1-P(RRR). It is notable that the candidate cancels fractions within the product before multiplying (useful in order to avoid working with large numbers). Unfortunately, the final accuracy mark is lost for giving 3x2 to be 5.
2 marks altogether (S1 M1 A0).

In relation to calculating the product of fractions, it is also worth noting that some candidates used decimals, which made it difficult as there needed to be a recurring decimal (which was then awkward to multiply).
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18. A box contains 4 yellow cards and 6 red cards.


Three cards are chosen at random, one at a time, without replacement.
 


(b) Calculate the probability that at least one yellow card is chosen. [3]
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18. (a) 4/10 × 3/9 × 6/8 or equivalent  
 


72/720 (= 1/10) or equivalent 


M1 
 


A1 


Accept e.g.  
6/10 × 4/9 × 3/8 or (6 × 4 × 3)/(10 × 9 × 8) 
ISW 


18. (b) 1 – P(three red)   or   1 – P(no yellow) 
             = 1 – [6/10 × 5/9 × 4/8] 


            (= 1 – 120/720 or 1 – 1/6) 
 


            = 600/720 (= 5/6) or equivalent 
 


S1 
M1 


 
 


A1 
 
 
 
 


 
 


 


May be implied by subsequent working. 
Complete method.   
 
 
ISW 
FT from part (a) consistent use of a wrongly 
calculated denominator. 
 
If no other marks awarded,  
SC1 for sight of 784/1000 or equivalent (from a 
method ‘with replacement’) 


Alternative method 
P(YRR or RYR or RRY or YYR or YRY or RYY or 
YYY) or equivalent  (allow up to two of these terms 
to be missing or incorrect for this mark)                    
                             
= 4/10×6/9×5/8×3  +  4/10×3/9×6/8×3 +  
4/10×3/9×2/8  or equivalent     
(complete method required for this mark)  
                                                                               
= 600/720 (= 5/6) or equivalent   ISW           


 
S1 


 
 
 


M1 
 
 
 


A1 
 


 
 
 
 
 
FT 4/10×6/9×5/8×3  +  ‘their part (a)’ × 3 +  
4/10×3/9×2/8   
 
 


19. (a)      a__      or         a__ 
      x(x – a)            x2 – ax   


 


B2 
 
 


B1 for correct numerator - not from incorrect work – 
use of brackets may be implied. 
B1 for correct denominator in a single fraction (accept 
equivalent) 
 
If B2, penalise -1 for incorrect subsequent work 


19.  (b)  x – 1 + 2x(4x + 3) [= 0 ] 
                      or         x – 1 + 8x 2 + 6x [= 0] 


                          or         x – 1 = – 2x(4x + 3) 
 
 
8x 2 + 7x – 1 [= 0] 


 
 
(8x – 1)(x + 1) [= 0] 
 
 
x =  or x = – 1 


 
 


M1 
 
 
 
 


A1 
 
 


B2 
 
 
 


B1 
 


Clearing fraction 
Allow e. g.  x – 1 + 2x(4x + 3)  = 0 
                          x(4x + 3) 
Allow M1 for x – 1 = 2x(4x + 3) 
 
Collecting terms and re-arranging quadratic equation 
Ignore presence of denominator (provided correct). 
 
B1 for (8x …. 1)(x …. 1) 
FT their quadratic equation, provided of equivalent 
difficulty. 
 
Both answers required.  Strict FT ‘their derived 
brackets’. 
 
Using quadratic formula FT their quadratic equation, 
provided of equivalent difficulty. 
 
 (x =)     –7 ±√[72 – 4(8)( –1)]                           M1 
                        2(8) 
For M1, allow one error, in sign or substitution, but 
not in formula.                                                             
  x =    –7 ±√81                                                  A1 
             16 
  x =  or x = – 1   (both answers required) A1 
 
No marks for a trial and improvement method. 
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Sticky Note

A significant number of candidates were unable to access this question, usually failing to clear the fraction and re-arrange to form a quadratic equation. Even if they obtained the required quadratic equation (or one of equivalent difficulty) many were then unable to handle it successfully.

The opening line from this candidate is an example of an extremely common incorrect response. It unfortunately leads to a quadratic expression which cannot be factorised, though ‘follow through’ marks are available for a valid attempt to solve e.g. using the quadratic formula. 
No marks awarded here.














 


 


 



Sticky Note

An incorrect start, leading to an incorrect quadratic equation (though the resulting equation should have in fact been cubic). Unfortunately, the obtained quadratic expression cannot be factorised, though ‘follow through’ marks are available for a valid attempt to solve e.g. using the quadratic formula (even though this equation has no real roots). 
No marks awarded here.













 


 



Sticky Note

M1 is awarded here for a correct method of clearing the fraction. However, the candidate does not re-arrange the resulting quadratic equation into an appropriate form. No further marks are awarded.
1 mark in total.
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19.	 (a)	 Write the following expression as a single fraction.
		  Give your answer in its simplest form.	 [2]


	


	


	


	


	


	


	


	 (b)	 Solve the following equation.	 [5]


	


	


	


	


	


	


	


	


	


	


	


	


	


	


1
x − a − 1


x


x −1
x 4x + 3( ) + 2 = 0


END OF PAPER
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3.      
         (Angle AÔB or exterior angle =)  360(°) 
                                                               8 
                                                                    = 45(°) 
 
                            (OÂB =)  180 – 45 
                                                 2                                   
                                                                    = 67·5(°) 


 
M1 


 
A1 


 
M1 


 
A1 


Answers/working may be seen on diagram. 
 
 
Sight of 45 (even e.g. OÂB  = 45) gains M1A1. 
 
FT ‘their 45’ (but not 60°). 
 
 


3. Alternative method 1 
(Sum of interior angles =)(8 – 2)×180° or equivalent    
                                                = 1080(°)                                                     
  
                           (OÂB =) ½ × (1080 ÷ 8)                              
                                                                 = 67·5(°)                                                      


 
M1 
A1 


 
M1 
A1 


 
 
(Interior angle =) 135(°) implies M1A1 
 
FT ‘their interior angle sum’ (≠ 1440) 
 


3. Alternative method 2  
(Using 16 right-angled triangles) 
    (Angle at O =) 360 / 16 
                                              = 22·5(°) 
                  (OÂB =) 180 – 90 − 22·5 
                                                               = 67·5(°) 


 
 


M1 
A1 
M1 
A1 


 
 
 
 
FT ‘their 22·5’. 
 


                Organisation and Communication. 
 
         
          
 
 
 
 
 
                                       Accuracy of writing. 
 


OC1 
 
 
 
 
 
 
 
 


W1 


For OC1, candidates will be expected to: 
• present their response in a structured way 
• explain to the reader what they are doing at 


each step of their response 
• lay out their explanation and working in a way 


that is clear and logical 
• write a conclusion that draws together their 


results and explains what their answer means  
 
For W1, candidates will be expected to: 


• show all their working 
• make few, if any, errors in spelling, 


punctuation and grammar 
• use correct mathematical form in their 


working 
• use appropriate terminology, units, etc         












 


 



Sticky Note

All 4 maths marks are awarded here for the final answer of '67.5'. However, no marks are awarded for OCW. There is no attempt to explain or label stages for the OC mark. For the W mark, there is no attempt at angle notation, the mathematical form of the first calculation is incorrect (8/360 rather than 360/8), and no 'degrees' symbol is used for the final answer (though the essential working is shown, and there is no explicit misuse of the '=' sign).












 


 



Sticky Note

For the maths, this candidate is awarded M1A1 (finding 45°), then M1A0 (accuracy is lost at the end - the answer should be 67.5° - if the answer were required correct to the nearest unit, it should be 68° and not 67°).
The OC mark is awarded, as there are two clear stages of working, and the structure can be followed. But the W mark is not awarded: angle notation is initially used to describe a triangle; spelling of 'isosceles' is incorrect; 'O' is not appropriate as angle notation; there is inappropriate use of '=' after 45 is subtracted from 180.
4 marks in total.












 


 



Sticky Note

This is an example of a solution which was awarded all 6 marks: 4 marks for the answer of 67.5°, OC1 for structure with clearly labelled stages, W1 for correct terminology e.g. 'interior angles', correct use of '=' sign, appropriate angle notation, units (degrees) given.
[Further improvement could involve explaining more clearly how to obtain 1080 e.g. quoting (n - 2) x 180° for the sum of interior angles.]
The purpose of this example is to demonstrate that the candidate does not need to write a great deal in order to gain OCW2. (Some continue to write extensive - and unnecessary - worded descriptions of each calculation.)
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3.	 In this question, you will be assessed on the quality of your organisation, communication and 


accuracy in writing.


	 A regular octagon with centre O is shown below.


A B


C


D


EF


G


H


Diagram not drawn to scale


	 Calculate the exact size of OAB.
	 You may choose to draw additional lines on the diagram to help you.
	 You must show all your working.	 [4 + 2 OCW]


	


	


	


	


	


	


	


	


	


	


$


O












 


 


 


 


 


 


 


 


 


 


 


  


2 








1 








2 








 


 


 


 


 


 


 


 


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


10 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


2 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


1 








2 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


Q10 








 


 


 


 


 


 


 


 


 












 


 


 


 


 


 












 


 


 


 


 


 












 


 


 


 


 


 


 


 


 


 


 


  


4 








3 
© WJEC CBAC Ltd. 


6.(b)   Sample number from Anglesey on 2nd day 
 =     3000 × 0·42 


 = 1260 


 (Rel.Fqu. for two days =)  640 + 1260 
 2000 + 3000 


 = 0·38 


 M1 
A1 


M1 


A1 


Allow M1A1 for sight of 1260 e.g. 1260/3000 


FT ‘their 1260’. 












 


 


 


 


 


 


 


 


 



Sticky Note

This candidate - like many others - thinks that the relative frequency for the two days is obtained by multiplying those for the separate days (possibly thinking that probabilities are multiplied for compound events).
No marks are awarded.













 


 


 


 


 


 



Sticky Note

This candidate thinks that the relative frequency for the two days is obtained by adding those for the separate days (possibly thinking in terms of P(A or B)), whilst also seeming to misunderstand the distinction between 'frequency' and 'relative frequency' (in trying to divide 0.32 and 0.42 by 2000 and 3000 respectively). They do seem to know that the sample sizes need to be combined (even though that should not be from adding denominators as written here), but gain no marks as no other part of their method is correct.

[It is also worth noting that 
0.32 + 0.42 = 0.74 
(with no additional working)
was a common incorrect answer.]













 


 


 


 


 


 



Sticky Note

Here, M1 A1 are awarded for calculating the frequency of 1260 for the second day.
No further marks are gained, however, as the numerator and denominator are reversed for the relative frequency calculation (demonstrating a lack of understanding of relative frequency as an estimate of probability).
2 marks altogether. 
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6.	 The Anglesey Show is a two-day event held every August.
	 (a)	 On the first day, a random sample of 2000 visitors at the show were asked:


Do you live on Anglesey?


		  640 of them answered 'Yes'.
		  What was the relative frequency of those who answered ‘Yes’?
		  Give your answer as a decimal.	 [1]


	


	


	


	 (b)	 On the second day a random sample of 3000 visitors at the show were asked the same 
question.


		  The relative frequency of those who answered ‘Yes’ on this day was 0·42.
		  Calculate the relative frequency of those who said they lived on Anglesey when the 


samples for both days were combined.
		  Give your answer as a decimal.	 [4]


	


	


	


	


	


	


	 (c)	 Which of the following is most likely to give the best estimate for the relative frequency of 
visitors to the show living on Anglesey?


		  Circle your answer.


		  You must give an explanation for your choice.	 [1]


	


	


Your answer 
to part (a) 0·42 Your answer 


to part (b)
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9.(a)  5n < 3n + 7 or equivalent  ISW B2 2n < 7 OR n < 7/2 implies B2. 
Ignore use of a different letter e.g. 5x < 3x + 7. 
Use of ‘≤’ is B1. 
B1 for sight of 3n + 7 in an inequality. 


9.(b)  2n < 7   OR  n < 7/2 


 (Greatest amount =)   (£)3 


B1 


B1 


FT ‘their inequality’ if of equivalent difficulty. 
May be seen in part (a). 


FT ‘their n < k’.  B0 if they have ‘n>k’. 
B0 if it leads to n<1. 
An answer of (£)3 gains B1B1 (unless from 
incorrect algebra work). 












 



Sticky Note

In part (a), even though the algebraic expressions are the correct ones, the inequality is reversed. 1 mark is therefore given for 'sight of 3n+7 in an inequality'. Only 1 mark can be awarded for part (b), by following through 'their inequality' to get n>3.5, but it is not then possible to obtain a 'greatest amount' for the second mark. (It also appears that the candidate considered working with an equation, rather than an inequality, in part (b) - which would have gained no marks.) 
2 marks altogether.












 


 



Sticky Note

In part (a), even though the algebraic expressions are the correct ones, the inequality is reversed and includes equality. 1 mark is therefore given for 'sight of 3n+7 in an inequality'. 
No marks are awarded in part (b) for working with an equation (rather than following through 'their inequality') or for the answer of £4 (which is not a viable 'greatest amount').












b  



Sticky Note

Sight of the correct inequality (5n<3n+7) gains both marks in part (a). 
No marks are awarded for the unsuccessful use of trial and improvement in the answer space for  part (b). However, on this occasion, credit may be given in (b) for processing the inequality in the answer space for (a), so 1 mark is given for 2n<7 or n<3.5. 
3 marks in total.
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9.	 Arthur, Sian and Kezia are all given some £1 coins. 


	 Arthur receives £n.
	 Sian is given five times as much money as Arthur.
	 Kezia receives three times as much money as Arthur, plus an extra £7.


	 Sian was given less money than Kezia.


	 (a)	 Write down an inequality in terms of n that illustrates the fact that Sian received less 
money than Kezia.	 [2]


	


	


	


	 (b)	 What was the greatest amount of money that Arthur could have been given?	 [2]
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18. (b) 1 – P(three red)   or   1 – P(no yellow)
 = 1 – [6/10 × 5/9 × 4/8] 


 (= 1 – 120/720 or 1 – 1/6) 


 = 600/720 (= 5/6) or equivalent 


S1 
M1 


A1 


May be implied by subsequent working. 
Complete method.   


ISW 
FT from part (a) consistent use of a wrongly 
calculated denominator. 


If no other marks awarded,  
SC1 for sight of 784/1000 or equivalent (from a 
method ‘with replacement’) 












 


 


 



Sticky Note

Here, the strategy mark is implied by sight of seven sets of three fractions, together with an intention to add the resulting probabilities. Unfortunately, the candidate states an intention to add rather than multiply within each set of three fractions (regardless of the fact that the addition is not then carried out correctly). So no method or accuracy marks are given.
1 mark altogether (S1 M0 A0). 
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18. (a) 4/10 × 3/9 × 6/8 or equivalent  
 


72/720 (= 1/10) or equivalent 


M1 
 


A1 


Accept e.g.  
6/10 × 4/9 × 3/8 or (6 × 4 × 3)/(10 × 9 × 8) 
ISW 


18. (b) 1 – P(three red)   or   1 – P(no yellow) 
             = 1 – [6/10 × 5/9 × 4/8] 


            (= 1 – 120/720 or 1 – 1/6) 
 


            = 600/720 (= 5/6) or equivalent 
 


S1 
M1 


 
 


A1 
 
 
 
 


 
 


 


May be implied by subsequent working. 
Complete method.   
 
 
ISW 
FT from part (a) consistent use of a wrongly 
calculated denominator. 
 
If no other marks awarded,  
SC1 for sight of 784/1000 or equivalent (from a 
method ‘with replacement’) 


Alternative method 
P(YRR or RYR or RRY or YYR or YRY or RYY or 
YYY) or equivalent  (allow up to two of these terms 
to be missing or incorrect for this mark)                    
                             
= 4/10×6/9×5/8×3  +  4/10×3/9×6/8×3 +  
4/10×3/9×2/8  or equivalent     
(complete method required for this mark)  
                                                                               
= 600/720 (= 5/6) or equivalent   ISW           


 
S1 


 
 
 


M1 
 
 
 


A1 
 


 
 
 
 
 
FT 4/10×6/9×5/8×3  +  ‘their part (a)’ × 3 +  
4/10×3/9×2/8   
 
 


19. (a)      a__      or         a__ 
      x(x – a)            x2 – ax   


 


B2 
 
 


B1 for correct numerator - not from incorrect work – 
use of brackets may be implied. 
B1 for correct denominator in a single fraction (accept 
equivalent) 
 
If B2, penalise -1 for incorrect subsequent work 


19.  (b)  x – 1 + 2x(4x + 3) [= 0 ] 
                      or         x – 1 + 8x 2 + 6x [= 0] 


                          or         x – 1 = – 2x(4x + 3) 
 
 
8x 2 + 7x – 1 [= 0] 


 
 
(8x – 1)(x + 1) [= 0] 
 
 
x =  or x = – 1 


 
 


M1 
 
 
 
 


A1 
 
 


B2 
 
 
 


B1 
 


Clearing fraction 
Allow e. g.  x – 1 + 2x(4x + 3)  = 0 
                          x(4x + 3) 
Allow M1 for x – 1 = 2x(4x + 3) 
 
Collecting terms and re-arranging quadratic equation 
Ignore presence of denominator (provided correct). 
 
B1 for (8x …. 1)(x …. 1) 
FT their quadratic equation, provided of equivalent 
difficulty. 
 
Both answers required.  Strict FT ‘their derived 
brackets’. 
 
Using quadratic formula FT their quadratic equation, 
provided of equivalent difficulty. 
 
 (x =)     –7 ±√[72 – 4(8)( –1)]                           M1 
                        2(8) 
For M1, allow one error, in sign or substitution, but 
not in formula.                                                             
  x =    –7 ±√81                                                  A1 
             16 
  x =  or x = – 1   (both answers required) A1 
 
No marks for a trial and improvement method. 
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