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Marking instructions for each question 
 

Question Generic scheme Illustrative scheme Max 
mark 

1. 
 

 
 

1 start to differentiate 
 
 

2 complete derivative and equate 
to 0 

 
3 factorise derivative 

 
 

4 process cubic for x 

1 ... ...3 22 or 6x x  
 

2 3 22 6 0x x  
 
 

3 22 3x x  
 

4 0 and 3 

4 

Notes: 

1. 2 is only available if � 0 � appears at either 2 or 3 stage, however see Candidate A. 
2. Accept 3 22 6x x  for 2. 
3. Accept 2 2 6x x  for 3. 
4. For candidates who divide by x or x² throughout see Candidate B. 
5. 3 is available to candidates who factorise their derivative from 2 as long as it is of equivalent 

difficulty. 
6. 0x  and 3x  must be supported by valid working for 4 to be awarded. 
 
Commonly Observed Responses: 

Candidate A 

Stationary points when 0
dy

dx
  

3 22 6
dy

x x
dx

  1   2  

22 3
dy

x x
dx

  3    

 0x  and 3x    4  

Candidate B 
3 22 6 0x x   1   2    
3 22 6x x   3 ^   
3x     4  

Dividing by 2x  is not valid as 0x  is a solution. 
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Question Generic scheme Illustrative scheme Max 
mark 

2.    

1 use discriminant 
 
 

2 apply condition and simplify  
 
 

3 determine values of k 

1 25 4 1 1k  
 

2 22 10 21 0 or 5 4k k k  
 

3 3, 7 

3 

Notes: 

1. Accept 25 4k  for 1. 
2. Where candidates state an incorrect condition 2 is not available.   

3 is available for finding the roots of the quadratic. See Candidate B. 
3. Where x appears in any expression, no further marks are available.   
Commonly Observed Responses: 

Candidate A 
For equal roots 2 4 0b ac   

25 4 1 1k    1  
2 10 21k k     2  

,3 7k     3  

Candidate B 
For equal roots 2 4 0b ac    2  

25 4 1 1k    1  
2 10 21 0k k  or 25 4k   

,3 7k     3  1 

Candidate C 
25 4 1 1 0k    1  

2 10 21k k    2  
,3 7k     3  

 
 
 

 

  

No requirement for 
standard quadratic form 
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Question Generic scheme Illustrative scheme Max 
mark 

3.   1 find radius of circle C1 
 

2 state equation of circle C2 

1 6 stated or implied by 2 
 

2 2 24 2 36x y   

2 

Notes: 

1. Accept 2 23 1 26 6   or 2 23 1 26 6  for 1.   

2. Do not accept 2 23 1 26 6  for 1. 

3. Do not accept 2 2 24 2 6x y  for 2. 

4. For candidates whose working for 2 2g f c  does not arrive at a positive value, no marks are 
available. See Candidate A 

 
Commonly Observed Responses: 

Candidate A � �fudging� negative values 
2 23 1 26 4     1   2  

2 24 2 16x y   
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Question Generic scheme Illustrative scheme Max 
mark 

4. (a)  1 interpret recurrence relation 
 

2 interpret recurrence relation 
 
 

3 find m and c 

1 9 6m c  
 

2 11 9m c  
 

3 
2

an
3

5dm c  

3 

Notes: 

1. Correct answer with no working award 0/3. 
2. Do not penalise 9 6m c  or 11 9m c  at 1 and 2. 

3. For candidates who state 2
3

m  , 5c  and then verify that these values work for the given terms, 

award 2/3. 
 
Commonly Observed Responses: 

 
 
 

(b)   
4 calculate term 4 

37 1
or 12

3 3
  

1 

Notes: 

4. The answer in (b) must be consistent with the values found in (a). 
5. Accept 12 3  or 12 3  for 4. Do not accept a rounded answer. 
 
Commonly Observed Responses: 
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Question Generic scheme Illustrative scheme Max 
mark 

5. (a)   
1 find an appropriate vector eg AB  

 
 
 
 
 

2 find a second vector eg BC  and 
compare 

 

 
 

3 appropriate conclusion 
 

1 eg 
3

AB 6
3

 

 

2 eg 
4

BC 8
4

  
3

AB BC
4

 

 
3  AB is parallel to BC 

(common direction) 
and B is a common point 

A,B and C are collinear. 
 

3 

Notes: 

1. Do not penalise inconsistent vector notation (eg lack of arrows or brackets). 
2. Where 2 is not awarded, if a candidate states that AB BC , only 1 is available. 
3. 3 can only be awarded if a candidate has stated �parallel�, �common point� and �collinear�. 
4. Candidates who state that �points are parallel� or �vectors are collinear� or �parallel and share 

common point  collinear� do not gain 3. There must be reference to points A, B and C. 
5. Do not accept �a, b and c are collinear� at 3. 
 
Commonly Observed Responses: 

Candidate A � missing labels 
3
6
3

     1 ^ 

4
8
4

 
3

AB BC
4

   2  1  

 
 
  

 AB is parallel to BC and  
    B is a common point 

A, B and C are collinear  3  1  

Candidate B 
3

AB 6
3

    1  

4
BC 8

4
     

3 1
6 3 2
3 1

 and 
4 1
8 4 2
4 1

 2  

4
AB BC

3
   

 
   

 AB is parallel to BC and  
    B is a common point 

A, B and C are collinear  3  

 Ignore working subsequent 
to correct statement 
made on previous line. 

Missing labels at �2 is a 
repeated error 
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Question Generic scheme Illustrative scheme Max 
mark 

 (b)  4 state ratio 4 3:4 1 

Notes: 

6. Answers in (b) must be consistent with the components of the vectors in (a) or the comparison of 
the vectors in (a). See Candidates C and D. 

7. In this case, the answer for 4 must be stated explicitly in part (b). 
8. The only acceptable variations for 4 must be related explicitly to AB and BC. 

For 
BC 4
AB 3

,  
AB 3
BC 4

 or : :BC AB 4 3  stated in part (b) award 4. See Candidate E. 

9. Accept unitary ratios for 4, eg :
3

1
4

 or :
4

1
3

. 

10. Where a candidate states multiple ratios which are not equivalent, award 0/1. 
 
Commonly Observed Responses: 

Candidate C � using components of vectors 

(a)  
3

AB 6
3

   1  

      
4

BC 8
4

 

      
3

BC AB
4

    2  

(b)  3:4    4  

Candidate D � using comparison of vectors 

(a)  
3

AB 6
3

   1  

      
4

BC 8
4

 

      
3

BC AB
4

    2  

(b)  4:3    4  1  

Candidate E � acceptable variation  
AB 3
BC 4

     4  

Ratio :4 3      
 
  

Candidate F � trivial ratio 
Ratio is 1:1    4  2 

  

Ignore working subsequent 
to correct statement 
made on previous line. 
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Question Generic scheme Illustrative scheme Max 
mark 

6. 
 

  

1 write in differentiable form 
 
 

2 start to differentiate 
 
 

3 complete differentiation  

1 5
1 3x  stated or implied by 2 

 
2 6

5 1 3x  
 

3 3  

3 

Notes: 

1. Where candidates attempt to expand 5
1 3x , no further marks are available. 

2. 2 is only available for differentiating an expression with a negative power. 
 
Commonly Observed Responses: 

Candidate A 
51 3y x    1  

65 1 3 3
dy

x
dx

 2   3  

6
15 1 3

dy
x

dx
   

Candidate B 
51 3y x    1  

615 1 3
dy

x
dx

  2   3  

Candidate C 
51 3y x    1  

65 1 3 3
dy

x
dx

 2   3  

Candidate D � differentiating over two lines 
51 3y x    1  

65 1 3
dy

x
dx

  2   3 ^ 

6
15 1 3

dy
x

dx
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Question Generic scheme Illustrative scheme Max 
mark 

7. 
 

 Method 1 
1 use tanm  

 
 

2 find gradient of L  
 
 
 

3 use property of perpendicular 
lines 

 
4 determine equation of line 

Method 1 
1 tan 30m    

 

2 
1
3

  

 
3 3   

 
 

4 3 4y x   

4 

   Method 2 
 

1 find angle perpendicular line  
makes with the positive direction 
of the x-axis.  

 
2 use tanm   

 
 

3 find gradient of perpendicular 
line 

 
4 determine equation of line 

Method 2 
 

1 30 90 120    
 stated or implied by 2 
 
 

2 tan120m    
 

3 3   
 
 

4 3 4y x  

 

Notes: 

1. In Method 1, where candidates make no reference to a trigonometric ratio or use an incorrect 
trigonometric ratio, 1 and 2 are unavailable.   
In Method 2, where candidates use an incorrect trigonometric ratio 2 and 3 are unavailable. 

2. Accept 4 3y x  at 4, but do not accept 4 3 0y x . 
3. In Method 1, 4 is only available if the candidate has attempted to use a perpendicular gradient. 
Commonly Observed Responses: 

Candidate A 
1
3

m  (with or without diagram) 1 ^  2  2 

3m     3  1  

Candidate B 
tanm  (with or without diagram) 1 ^   
1
3

m     2  1 

Candidate C 
tan 30m     1  
1
3

m     2  1  

Candidate D 
tan 1 30m     1  
1
3

m     2  1  

Candidate E 

tan
1

30
3

 1 ^ 

3m  2  1  3  1  
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Question Generic scheme Illustrative scheme Max 
mark 

8. (a)   
1 state integral 

 
1 

2
2

1

2x x dx  
1 

Notes: 

1. Evidence for 1 may be appear in part (b). However, where candidates make no attempt to 
answer part (a), 1 is not available. 

2. 1 is not available to candidates who omit the limits or �dx�. 
3. 1 is awarded for a candidates final expression for the area. However, accept 

2
2 2

1

2 3 2 1x x x x dx  or 
2 2

2 2

1 1

2 3 2 1x x dx x x dx  without further working. 

4. For 
2

2 2

1

2 3 2 1x x x x dx , see Candidates A and B. 

Commonly Observed Responses: 

Candidate A 

(a) 
2

2 2

1

2 3 2 1x x x x dx  

 
2

2

1

2x x dx   1  

Treat missing brackets as bad form as subsequent 
working is correct. 

Candidate B 

(a) 
2

2 2

1

2 3 2 1x x x x dx   

(b) 
2

2

1

2x x dx   1  

�1 awarded in part (b) 

Candidate C � error in simplification 

(a)  
2

2 2

1

2 3 2 1x x x x dx   

      
2

2

1

2x x dx    1  
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Question Generic scheme Illustrative scheme Max 
mark 

 
(b) 

 
 

2 integrate expression from (a) 
 
 
 

3 substitute limits 
 
 
 
 
 
 

4 evaluate area 

2 3 21 1
2

3 2
x x x  

 

3 3 21 1
2 2 2 2

3 2
3 21 1

1 1 2 1
3 2

 

 
4 

9
2

 

3 

Notes: 

5. Where a candidate differentiates one or more terms at 2 then 2, 3 and 4 are unavailable. 
6. Do not penalise the inclusion of � c � or the continued appearance of the integral sign. 
7. Candidates who substitute limits without integrating any term do not gain 3 or 4. 
8. Where a candidate arrives at a negative value at 4 see Candidates D and E. 
 
Commonly Observed Responses: 

Candidate D 

Eg 
2

2

1

2x x dx  

           

    
9 9
2 2

    4  

However� 

    9
2

, hence area is 9
2

.  4  

Candidate E 

Eg 
1

2

2

2x x dx  

           

    
9
2

 cannot be negative so 
9
2

units² 4  

However� 

    9
2

, hence area is 9
2

.   4  

Candidate F � not using expression from (a) 

(a)  
2

2

1

2 3x x dx  1  

(b)  
2

2 2

1

2 3 2 1x x x x dx  

      
2

3 2

1

1 1
2

3 2
x x x  2  2  

      3 21 1
2 2 2 2

3 2
 

           3 21 1
1 1 2 1

3 2
 3  1  

      
9
2

      4  1 
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Question Generic scheme Illustrative scheme Max 
mark 

9. (a) (i) 
 

1 form an expression 1 2 16 2 3 4 6p p   1 

 
 (ii) 2 equate scalar product to 0 

 
3 factorise 

 
4 state values of p 

2 2 16 2 3 4 06p p  
 

3 2 5 3p p   
 

4 5 and 3 

3 

Notes: 

1. Evidence for 1 may appear in part (a)(ii). 
2. The appearance of � 0u v � alone is insufficient for 2.   
3. For 2 to be awarded �  0� must appear at 2 or 3. 
4. Do not penalise the absence of the common factor at 3.  
 
Commonly Observed Responses: 

Candidate A  � incorrect expression at 2 
(i)  2 16 2 3 4 6p p  1  

       22 16 30p p   
       2 8 15p p  
(ii)  2 8 15 0p p    2  
       5 3 0p p    3  1  
       5, 3p p      4  1 

Candidate B � incorrect expression at 2 
(i)  2 16 2 3 4 6p p  1  

       22 16 30p p   
 
(ii)  2 8 15 0p p    2  
       5 3 0p p    3  1  
       5, 3p p      4  1 

Candidate C � incorrect expression at 2

2 16 2 3 4 6p p  1  
22 16 24 0p p      2  

2 6 2p p     3  1  
6, 2p p      4  1 

Candidate D 

(i)  .

22 16
6
24

p p

u v    1  

(ii)  2 16 6 24 0p p   2  

      22 16 30 0p p     
      5 3 0p p    3  
      5, 3p p      4  
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Question Generic scheme Illustrative scheme Max 
mark 

 
(b)  

 

5 interpret relationship    
 
 
 

6 determine value of p 

5 3 2 2 16p p  or 3 2u v   
or equivalent 

 
6 32  

2 

Notes: 

 
 
Commonly Observed Responses: 

Candidate E 
For parallel vectors 0   
Using . cosu v u v   

2 2 22 2 22 16 2 3 4 6 2 4 2 16 3 6p p p p   5  
2 64 1024 0p p   

32p             6  
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Question Generic scheme Illustrative scheme Max 
mark 

10. (a)  1 identify value of a 1 3 1 

Notes: 

 
 
Commonly Observed Responses: 

 
 
 

(b) 
 

2 identify value of k 2 2 1 

Notes: 

 
 
Commonly Observed Responses: 
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Question Generic scheme Illustrative scheme Max 
mark 

11. 
 

  
1 start to integrate 

 
 
 

2 complete integration 
 
 
 

3 substitute limits 
 

 
 
 
 
 

4 evaluate integral 

1 sin 3
6

x  

 

2 
1
3

 
 

3 sin
1

3
3 9 6

sin
1

3 0
3 6

 

 

4 
1
3

 

4 

Notes: 

1. Where candidates make no attempt to integrate or start to integrate individual terms within the 

bracket or use another invalid approach eg sin
2

3
6

x  or cos cos3
6

x dx , award 0/4. 

2. Do not penalise the inclusion of � c � or the continued appearance of the integral sign after 1. 
3. Candidates who work in degrees from the start cannot gain 1. However, 2, 3 and 4 are still 

available.   

4. 1 may be awarded for the appearance of sin 3
6

x  in the first line of working, however see 

Candidates B and D. 
5. 4 is only available where candidates have considered both limits within a trigonometric function. 
6. Where candidates use a mixture of degrees and radians, 3 is not awarded. However, 4 is still 

available. 
Commonly Observed Responses: 

Candidate A � using addition formula 

cos cos sin sin
9

0

3 3
6 6

x x dx  

sin
1 3

3
3 2

x    1  

    cos
1 1

3
3 2

x  2  

Candidate B � integrated over two lines 

cos
9

0

3
6

x dx  

sin 3
6

x     1  

sin
1

3
3 6

x    2  

Candidate C � integrated in part 

sin3 3
6

x     1   2  

sin sin3 3 3 0
9 6 6

 3  1  

3     4  1  

Candidate D � integrated in part 

sin
1

3
3 6

x    1   2  

sin sin
1 1

3 0
3 9 6 3 6

 3  1  

1
3

      4  1  
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Question Generic scheme Illustrative scheme Max 
mark 

12. (a)   
1 interpret notation 

 
 
 

2 state expression for f g x  

1 5f x  or 
1

g x
  

 

2 
1

5 x
  

2 

Notes: 

1. For 
1

5 x
 without working, award both 1 and 2. 

 
Commonly Observed Responses: 

Candidate A 
1

5
x

     1   2  1  

 

 
(b) 

 
3 state range 3 5x  1 

Notes: 

2. Answer at 3 must be consistent with expression at 2. 
3. For candidates who interpret g f x  as f g x , do not award 3. 
 
Commonly Observed Responses: 

Candidate B 
1

5
x

     1   2  1 

0x      3  
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Question Generic scheme Illustrative scheme Max 
mark 

13.  (a) (i)  
1 determine cos p 1 

2
5

 
1 

  
(ii)  

2 determine cos q 2 
3
10

 
1 

Notes: 

1. Where candidates do not simplify the perfect squares see Candidates A and B. 
 
Commonly Observed Responses: 

Candidate A � no evidence of simplification  

cos
4
5

p      1  

cos
9

10
q      2  1 

 

Candidate B � simplification in part (b) 

(a)  cos cos
4 9
5 10

p q    

  1  
           2  
           

(b)  sin
5

p q   

Question Generic scheme Illustrative scheme Max 
mark 

 
(b)  3 select appropriate formula and 

express in terms of p and q 
 

4 substitute into addition formula 
 
 
 

5 evaluate sin p q  

3 sin cos cos sinp q p q  
 
 

4 
1 3 2 1
5 10 5 10

  

 

5 
1
2

 

3 

Notes: 

2. Award 3 for candidates who write sin cos cos sin
1 3 2 1
5 10 5 10

.  4 and 5 are 

unavailable. 
3. For any attempt to use sin sin sinp q p q , 4 and 5 are unavailable. 

4. At 5, accept answers such as  
5
50

 or 
5

5 2
 but not 

5
5 10

. 

5. At 5, the answer must be given as a single fraction. 
6. Do not penalise trigonometric ratios which are less than 1 or greater than 1. 
 
Commonly Observed Responses: 

 
 

  

Repeated error not 
penalised twice 

Roots have been 
simplified in (b) 
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Question Generic scheme Illustrative scheme Max 
mark 

14. (a)  1 apply log log m
n nm x x   

 
 

2 apply  logax + logay = logaxy 
 
 

3 evaluate logarithm 

1 log  2
10 5  stated or implied by 2  

 
2 log 2

10 4 5  
 

3 2 

3 

Notes: 

1. Each line of working must be equivalent to the line above within a valid strategy, however see 
Candidate A. 

2. Do not penalise the omission of the base of the logarithm at 1 or 2. 
3. Correct answer with no working, award 0/3. 
 
Commonly Observed Responses: 

Candidate A 
log102 4 5     2    

log102 20  

log
2

10 20     1  1  3 ^ 
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Question Generic scheme Illustrative scheme Max 
mark 

 
(b) 

 
Method 1 

4 apply log log loga a a

x
x y

y
 

 
5 express in exponential form 

 
 

6 solve for x 

Method 1 
4 log ...2

7 2
3

x  

 
5 57 2

2
3

x  

 
6 14 

3 

   
Method 2 

4 apply log log m
n nm x x  

 
 

5 simplify 
 
 
 
 

6 solve for x 

Method 2 
4 log 5

2 2   
 

5 eg log2
7 2

3
x

 or 

log log 5
2 27 2 3 2x   

 
6 14 

 

Notes: 

4. 6 is only awarded if each line of working is equivalent to the line above within a valid strategy. 
 
Commonly Observed Responses: 

Candidate A � invalid working leading to solution 

log log 2
2 2

7 2
3

5
x

   4   5  

11x       6  2 

Candidate B � invalid working leading to solution 

gog ol l 22
7 2

3
5 2

x
  4   5  

32
7

x      6  2 

Candidate C 

log log2 2
7 2

5 2
3

x   5   

log log 5
2 2

7 2
2

3 3
x

   4   

Candidate D 
log log log 5

2 2 27 2 3 2x   4   

log log2 2
7 2

25
3

x
  5  
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mark 

15. (a)  1 substitute appropriate double 
angle formula 

 
2 factorise 

 
 
 

3 solve for cos x  and sin x   
 
 

4 solve for x 

1 sin cos cos2 6 0x x x° ° °  
 
 

2 cos sin2 3 0x x° °   
 
           3                  4 

3 cos 0x°     sin 3x°  
 

4 ,90 270 x    �no solutions� 

4 

Notes: 

1. Do not penalise the absence of �=0� at 1 and 2. 
2. Do not penalise the absence of �2� as a common factor at 2. 
3. Do not penalise the omission of degree signs. 
4. Candidates who leave their answer in radians do not gain 4 (if marking horizontally) or 3 (if 

marking vertically). 
5. 4 is only available if one of the equations at 3 has no solution. 
6. Accept sin 3x°  at 4. 
 
Commonly Observed Responses: 

Candidate A 
sin cos cos2 6x x x   1   
sin2 6x      2 ^  3 ^ 

sin 3x      4  1  

Candidate B � insufficient evidence for 3 
sin cos cos2 6 0x x x° ° °   1  
cos sin2 3 0x x° °   2  
cos2 0x° ,  sin 3x°   3 ^  4 ^ 

However,  
,90 270 x , �no solutions�  3   4  

 
(b) 

 
5 state solutions 5 45, 135, 225,315 1 

Notes: 

 
 
Commonly Observed Responses: 
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Question Generic scheme Illustrative scheme Max 
mark 

16. (a)  
 

1 identify centre  
 
 

2 apply distance formula and 
demonstrate result 

1 (1, 2) stated or implied by 2 
 

2 
224 1 2k  leading to

2 4 13k k  

2 

Notes: 

1. Beware of candidates who �fudge� their working between 1 and 2. 
 
Commonly Observed Responses: 

 
 
 

(b)   

3 interpret information 
 
 

4 express inequality in standard 
quadratic form 

 
5 determine zeros of quadratic 

expression 
 

6 state range with justification 

3 2 4 13 5k k  
 

4 2 4 12 0k k  
 
 

5 6, 2 
 
 

6 ,6 2k k  with eg sketch or 
table of signs 

4 

Notes: 

2. Where a candidate has used an incorrect expression from part (a), 3 is not available.  However, 
4, 5 and 6 are still available for dealing with an expression of equivalent difficulty. 

3. Candidates who do not work with an inequation from the outset lose 3, 4 and 6.  However, 5 is 
still available.  See Candidate A. 

 
Commonly Observed Responses: 

Candidate A 
2 4 13 5k k    3  

2 4 12 0k k    4  
6, 2k k      5  

For P to lie outside the circle  
6, 2k k     6  
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Question Generic scheme Illustrative scheme Max 
mark 

17. (a)  
 

1 expand brackets 
 
 
 

2 use double angle formula for sin 
 
 

3 use trigonometric identity and 
express in required form 

1 sin sin cos2 x x x

sin cos cos2x x x  
 

2 sin 2x  
 

3 sin1 2x  

3 

Notes: 

1. For correct answer with no working award 0/3. 
 
Commonly Observed Responses: 

Candidate A � incorrect notation 
sin sin cos cos2 22x x x x    1  

sin1 2x      2   3  

 

 
(b) 

 
 

4 link to (a) and integrate one term 
 
 
 

5 complete integration 

4 eg sin ...1 2x dx x  
 
 

5 cos
1

2
2

x x c  

2 

Notes: 

2. 4 and 5 can only be awarded if the integrand is of the form sinp q rx . 
3. Where the statement for 3 appears with no relevant working, 4 and 5 are not available. 
 
Commonly Observed Responses: 

 
 

 
 
 

[END OF MARKING INSTRUCTIONS] 
 


