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All Candidates' performance across questions

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

1 10154 3.3 1.8 6 55.8 99.5

2a 10189 1.8 0.5 2 87.7 99.9

2b 10165 1.6 0.6 2 81.3 99.7

2c 9542 0.6 0.5 1 55.5 93.5

3 10084 2.2 2 6 36.9 98.8

4a 10191 3.1 1.4 4 77.2 99.9

4b 10019 1.5 0.7 2 73.5 98.2

5a 9848 1.2 1 2 58.8 96.5

5b 9597 0.9 1 2 44.1 94.1

6 10005 2.6 1.7 4 64.7 98.1

7a 10173 0.2 0.4 1 15.9 99.7

7b 10156 0.6 0.5 1 60.8 99.6

8 10117 1.5 0.6 2 75.2 99.2

9a 9823 0.5 0.5 1 53.8 96.3

9b 9514 0.2 0.4 1 24 93.3

10 10041 1.7 1.4 3 56.5 98.4

11 9935 2.5 1.7 4 63 97.4

12 9913 1 0.9 2 49.4 97.2

13 9800 1.4 2.1 6 22.7 96.1

14 9604 1.2 0.9 2 60.5 94.2

15 9876 1.9 1.7 5 38 96.8

16a 9782 0.4 0.5 1 43.1 95.9

16b 9679 0.3 0.4 1 26.3 94.9

17a 10113 1.4 0.9 2 69.7 99.1

17b 9617 0.6 1.1 3 21.3 94.3

18 9560 1.6 1.8 4 39.3 93.7
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Question 9b 
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9.(a)  


  
 


C1 Clear intention to draw a curve. 
Curve must pass through (0,0), (180,0) and (360,0). 
AND intention to have maximum at (90,1) and 
minimum at (270,-1). 
Ignore curve shown for values x < 0° or x > 360°. 
 


9.(b) 


              
 


C1 Clear intention to draw a curve with positive gradient. 
Curve must pass through (0,0), (180,0) and (360,0). 
AND have inflection point at (180,0).  
There must be an intention not to cross the 
asymptotes at x = 90⁰, x = 270⁰. 
Ignore curve shown for values x < 0° or x > 360°. 
 
 
 


10.  
 
        5x + yx = t – 4             or          4 – t = – yx – 5x  
 
        x(5 + y) = t – 4            or          4 – t =  x(–y – 5)  
          
        x =  t – 4                     or equivalent      
              5 + y                                    
                                                         


 
 


B1 
 


B1 
 


B1 
 


FT until 2nd error provided equivalent difficulty 
(requiring factorisation). 
Collecting x terms.  
 
Factorising.  Allow B1 for 4 – t = –x(y + 5). 
 
Dividing.  
Allow x =   4 – t     
                –y– 5                                      
Mark final answer. 
 


11.       W α 1     OR    W = k 
                    f                       f  


 
0.5 =  k    OR   k = 600 


                     1200 
 
            W = 600  or  10 = 600  or equivalent 
                      f                    f 
 
            (f =) 60  
[The frequency is 60 (Hz)] 
 


B1 
 
 


M1 
 
 


A1 
 
 


B1 


Allow W α k   
                  f 
 
M1 implies B1. 
F.T. for use of W α 1 with n > 0.  
                               f n 
May be implied by further work.  
 
 
FT for ‘their k’ provided M1 awarded. 
 


Alternative method 
1200 ÷ 2 ÷ 10 or 1200 ÷ 20 or equivalent 
 
 
 
 
 
 
(f =) 60  
[The frequency is 60 (Hz)] 
 


 
M3 


 
 
 
 
 
 


A1 


 
A complete method (based on multiplying and 
dividing)  
M1 for 
W = 1 when f = 600 Hz  OR  W = 2 when f = 300 OR    
W = 5 when f = 120, i.e. where Wf = 600 provided W 
> 0.5 (i.e. f < 1200) 
 
 
 
No marks for 1200 × 20 = 24 000 Hz (using direct 
proportion) 












Question 9b 



Sticky Note

1 mark 
The graph is concave and convex in the correct places, crosses the x axis at the right points, and approaches the asymptotes without touching them. This is an example of an excellent response to this question. 












Sticky Note

1 mark 
The mark is given even though the graph touches (but does not cross) the asymptotes. The graph is concave and convex in the correct places, and crosses the x axis at the right points. 












Sticky Note

No mark – the graphs is concave where it should be convex, and convex where it should be concave. Also, the candidate has marked -1 and 1 on the y axis, which is not appropriate in this case. 
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9.


y


x
90°0


0
180° 270° 360°


	 (b)	 Sketch the curve y = tanx, for values of x in the range x = 0°  to x = 360° .	 [1]












Question 10 
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9.(a)  


  
 


C1 Clear intention to draw a curve. 
Curve must pass through (0,0), (180,0) and (360,0). 
AND intention to have maximum at (90,1) and 
minimum at (270,-1). 
Ignore curve shown for values x < 0° or x > 360°. 
 


9.(b) 


              
 


C1 Clear intention to draw a curve with positive gradient. 
Curve must pass through (0,0), (180,0) and (360,0). 
AND have inflection point at (180,0).  
There must be an intention not to cross the 
asymptotes at x = 90⁰, x = 270⁰. 
Ignore curve shown for values x < 0° or x > 360°. 
 
 
 


10.  
 
        5x + yx = t – 4             or          4 – t = – yx – 5x  
 
        x(5 + y) = t – 4            or          4 – t =  x(–y – 5)  
          
        x =  t – 4                     or equivalent      
              5 + y                                    
                                                         


 
 


B1 
 


B1 
 


B1 
 


FT until 2nd error provided equivalent difficulty 
(requiring factorisation). 
Collecting x terms.  
 
Factorising.  Allow B1 for 4 – t = –x(y + 5). 
 
Dividing.  
Allow x =   4 – t     
                –y– 5                                      
Mark final answer. 
 


11.       W α 1     OR    W = k 
                    f                       f  


 
0.5 =  k    OR   k = 600 


                     1200 
 
            W = 600  or  10 = 600  or equivalent 
                      f                    f 
 
            (f =) 60  
[The frequency is 60 (Hz)] 
 


B1 
 
 


M1 
 
 


A1 
 
 


B1 


Allow W α k   
                  f 
 
M1 implies B1. 
F.T. for use of W α 1 with n > 0.  
                               f n 
May be implied by further work.  
 
 
FT for ‘their k’ provided M1 awarded. 
 


Alternative method 
1200 ÷ 2 ÷ 10 or 1200 ÷ 20 or equivalent 
 
 
 
 
 
 
(f =) 60  
[The frequency is 60 (Hz)] 
 


 
M3 


 
 
 
 
 
 


A1 


 
A complete method (based on multiplying and 
dividing)  
M1 for 
W = 1 when f = 600 Hz  OR  W = 2 when f = 300 OR    
W = 5 when f = 120, i.e. where Wf = 600 provided W 
> 0.5 (i.e. f < 1200) 
 
 
 
No marks for 1200 × 20 = 24 000 Hz (using direct 
proportion) 












Question 10 



Sticky Note

Only the first B1 mark is awarded, for collecting terms to appropriate sides (by the third line). The 2nd and 3rd marks cannot then be accessed without factorising. 












Sticky Note

Only the first B1 mark is awarded, for collecting terms to appropriate sides (by the third line). The 2nd and 3rd marks cannot then be accessed without factorising. 












Sticky Note

The first mark is not awarded as there is an error (‘+4’) in collecting terms to appropriate sides. The subsequent factorising is correct, so that the 2nd and 3rd marks can be followed through. 
B0 FT B1 B1 
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10.	 Rearrange the following formula to make x the subject.


	 You must show all your working.	 [3]


	


	


	


	


	


	


	


	


	


	


5x + 4 = t − yx












Question 15 
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15.                10  
 
 
 
 
      
 
 
                16 - 6√7 
 
 
 
             
               26 - 6√7 AND irrational indicated.           


B2 
 
 
 
 
 
 
 


B2 
 
 
 
 


B1 


B1 for  


• (numerator of) 20√2 or 10× 2× √2 or 


• (denominator of) 2√2 or √8 or  


• appropriate factorisation of both numerator and 
denominator  
e.g.  √2 × √2 × √2 × √100 (or √100) 


√2 × √2 × √2                
 
B1 for 3 or 4 correct terms within 
9 - 3√7 - 3√7 + 7 (e.g. B0 for ‘2’, from 2 sign errors) 
+ √49 might be seen instead of +7.       
–6√7 is equivalent to ‘two correct terms’. 
 
Mark final answer. 
FT for equivalent difficulty (requiring collection of 
terms) provided either of B2s is awarded AND final 
answer is irrational AND requires no further 
simplification. 


16. (a)              y = – f (x) B1 Correct notation. Allow y = – f x 


 


16. (b)              y = f (x – 4) B1 Must be unambiguous e.g. not missing brackets. 
 


17. (a)  
5


10
×


4


9
×


1


8
   or equivalent  


                                  
20


720
 ( = 


1


36
 )        or equivalent  


M1 
 


A1 


Accept e.g. 
5 × 4 × 1


10 ×9 × 8
         


 


ISW  


17.(b)  1 – P(no blue) 


         = 1 – 
5


10
×


4


9
×


3


8
    


                  


         = 
660


720
  ( = 


11


12
 ) 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 
875


1000
 or 


940


1000
 or equivalent.   


                 


17.(b)  Alternative method #1 
1 – P(three red) – P(two red, one green)  
 


= 1 –  
4


10
×


3


9
×


2


8
   –  


4


10
×


3


9
×


1


8
  × 3 


 


(= 1 – 
24


720
 – 


36


720
    or   1 – 


1


30
 – 


1


20
 ) 


 


= 
660


720
  ( = 


11


12
 ) or equivalent 


    


 
S1 


 
M1 


 
 
 
 


A1 
 
 
 
 


 
 


 
May be implied by subsequent working. 
 
Complete method. (Missing x3 is S1 M0 A0.) 
 
 
 
 
ISW 
FT from part (a) consistent use of a wrongly 
calculated denominator. 
 
If no other marks awarded,  


SC1 for sight of 
888


1000
 or 


940


1000
 or equivalent. 












Question 15 



Sticky Note

B1 is awarded for the first term. Both the numerator and the denominator are correctly expressed in terms of √2, but the second mark cannot be given as the simplified value of ‘10’ is not obtained. 



Sticky Note

B2 is awarded for correctly expanding the brackets and simplifying. 
Even though the ‘irrational’ box is ticked, the final mark is not awarded as there is no follow through mark available where terms do not need combining (as it is not considered to be of ‘equivalent difficulty’). 

3 marks altogether. 
B1B0 B2 B0 












Sticky Note


 B1 is awarded for the denominator of 2√2 in the first term, but the 2nd B mark is not given since the required value of ‘10’ is not obtained. 
3 (out of 4) correct terms are produced from expanding the brackets, for 1 out of 2 marks. 
The final mark is not followed through, since neither of the terms in the original expression has been fully evaluated. 
2 marks altogether. 

B1B0 B1B0 B0 












Sticky Note

The only mark awarded here is B1 for √8. 
No marks are awarded for expanding the brackets, since only 2 correct terms are produced. 
B1B0 B0B0 B0 
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15.	 Simplify the following.


	 State whether the answer is rational or irrational.	 [5]


		  The answer is 	 The answer is
		  rational	 irrational


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


800
2( )3 + 3 − 7( )2
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7.	 In this question, you will be assessed on the quality of your organisation and communication.


	 Two rectangles are shown in the diagram below.


4 cm 20 cm


2 cm


6 cm


Diagram not drawn to scale


	 How many small rectangles will fit exactly into the large rectangle?
	 The small rectangles must not overlap and there must be no space left.
	 You must show all your working.	 [3 + 1 OC]
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6.	 Solve the following simultaneous equations using an algebraic (not graphical) method. 
	 You must show all your working.	 [4]


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


2x + 3y = 29
5x − 4y = −8












Sticky Note

No mark – the graph is translated 90° horizontally. 
Note that the asymptotes were already printed on the page (as dotted lines). 





















Question 6 












Question 6 



Sticky Note

No marks. The equations have been correctly multiplied, but there is an incorrect decision to add rather than subtract. (If the first method mark is not awarded, no further marks can be gained.) 
M0 A0 m0 A0. 





















Sticky Note

No marks. The equations have been correctly multiplied, but there is an incorrect decision to subtract rather than add. (If the first method mark is not awarded, no further marks can be gained.) 
M0 A0 m0 A0. 





















Sticky Note

The mark scheme allows the first method mark for any valid complete method which eliminates one variable. 
Here, the candidate has correctly isolated x in each equation, then equated the resulting expressions in terms of y. But then the algebra becomes challenging, and no values are obtained for x or y. 
M1 A0 m0 A0. 





















Sticky Note

The bars are not all the same width so the third B mark cannot be awarded despite them being the correct height.












OER Q7 












OER Q7 



Sticky Note

A very common error was to work out correctly that  5 rectangles would fit across the top and three down the side but then add 5 and 3 instead of multiplying them. 
For the OC mark, the numbers 5 and 3 had to be labelled across and down appropriately. These labels are missing from this example. B1 M0 A0 OC0





















Sticky Note

This method uses the areas of the two rectangles. The numerical method and answer are correct. However, the word 'area' was essential to be awarded the OC mark. It is missing here. B1 M1 A1 OC0





















Sticky Note

Correct calculation but no labelling of 'across' and 'down'. B1 M1 A1 OC0





















Sticky Note

This correct answer is awarded full marks. B1 M1 A1 OC1
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5(a) 481·63 B1 
 


Do not accept 481·630 


5(b) 64 B1 
 


 


5(c) 7 B1 
 


Do not accept 7x7 or 7x7=49 alone. 


5(d) (0)·03825 B1 
 


 


Ribbon mark 6(a),(b),(c),(d) 
6(a) Football 
 


 
B1 


 


Ribbon mark 6(a),(b),(c),(d) 
6(b) 1/4 or equivalent   ISW 
 


 
B1 


 
Do not accept incorrect notation; e.g. 1 in 4,1 out of 4, 
1:4. 
 


Ribbon mark 6(a),(b),(c),(d) 
6(c) 1/4 × 60 
                     15 
 


 
M1 


  A1 


 
 
Accept 15 out of 60. 
Award SC1 only, for a final answer of 15/60 
 


Ribbon mark 6(a),(b),(c),(d) 
6(d) Correctly labelled axes. 
 
 
Uniform scale starting from zero. 
Correct equal width bars for football, swimming and 
tennis. 
 


 
B1 


 
 


B1 
B1 


 
Vertical axis labelled 'number (of people)' or ‘people’ 
or ‘frequency’ AND horizontal axis marked with the 
sports. 
 
Correct heights for ‘their scale’ (30 and 15) 
FT their (c) if possible: 
‘their swimming’ = ‘their tennis’ AND   
either ‘their football’ = 2 x ‘their tennis’ or ‘their 
football’ = 60 – 2 x ‘their tennis’. 
If no scale visible, allow final B1 for bars drawn in 
correct proportions. 
 


7.(Number across  = 20÷4=) 5 
OR ( Number down = 6÷2 =) 3 
(Total number of small rectangles =)  5 × 3 
                                                15          
 


 
B1 
M1 
A1 


 


 
Sight of 5 or 3, not in incorrect statement or working 
FT ‘their stated across and down’  
CAO 


 7. Alternative method 
(Area rectangle A=2×4=) 8 (cm2) OR 
(Area rectangle B=6×20=) 120 (cm2)  
 
(No. of rectangle A=) 120 ÷ 8               
                                                 15                        
                       


 
 


B1 
 


M1 
A1 


 


 
 
Sight of 8 or 120, not in incorrect statement or 
working 
FT ‘their stated areas’  
CAO 
 


Organisation and Communication OC1 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            
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4. (a)   0·4 shown on ‘A does not occur’ branch 


            Use of 0·6  ………… = 0·48 
                                                       P(B occurs) = 0·8 
 
 
Second set of branches 0·8, 0·2, 0·8, 0·2 
 
 


B1 
M1 
A1 


 
 


A1 


 
 
Allow M1A1 if 0·8 seen on one of the ‘B occurs’ 
branches. 
 
FT ‘their 0·8’ only if M1 awarded. 
(0·48, 0·52, 0·48, 0·52 is M0A0A0) 
 


4. (b) 0·4  0·2 
                              
                                      = 0·08    ISW 


M1 
 


A1 
 


FT ‘their 0·4’  ‘their 0·2’ provided both between 0 
and 1. 
 
 


5. (a) (CE = ) 8  15    or       8 ÷ 10            
                            10                    15    
                                                                                                                      
                                                             = 12 (cm)            
 


M1 
 
 


A1 


Or equivalent  
M1 for correct use of linear ratio. 
 
 
 


5.(b) 


 (AB = ) 10·5   10   or  10·5 ÷ 15    or equivalent 
                          15                   10 
                                                      
                                                               = 7 (cm)            


 
M1 


 
 


A1 


 
Or equivalent  
M1 for correct use of linear ratio. 
 
FT ‘their scale factor’ from (a) provided not 1. 
 


6.  
Method to eliminate one variable 
e.g. ‘equal coefficients AND appropriate intention to 
add or subtract’ or use a method of substitution 


First variable found  x = 4  or  y = 7. 
 
 
 
Substitute to find the 2nd variable. 
Second variable found. 


 
M1 


 
 


A1 
 
 
 


m1 
A1 


 
Allow one error in one term (not the term with equal 
coefficients).  
 
CAO.  
Award A0 for an answer that leads to a whole 
number, but not expressed as a whole number  


(e.g. y = 161/23 or x = 92/23) 


 
FT substitution of their ‘1st variable’ if M1 gained. 
If FT leads to a whole number answer, it must be 
shown as a whole number. Otherwise accept a 
fraction.  
 
If no marks gained, allow SC1 for both answers of  


x = 4  AND  y = 7. 
 


7. (a)                                                     7·2 × 106 cm3 


 
B1  


7. (b)               6 
 


B1  


8.                         0·2 
 


B2 If B2 not awarded, award B1 for one of the following: 


• sight of 150 000 or 


• sight of 3  104 or 


• 2  10-1 or 


•  
1


5
 or 


3


15
 (or equivalent fraction) 


 
 


  











