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Question Answer Marks Guidance 

8(a) Integrate to obtain expression 
3
2 31

2 2
x   B1 OE 

 
Evaluate integral of the form k

3

2  x between limits 0 and 9 and subtract result from 27
2

 
M1  

 Obtain 
3
21

3
x  giving area under curve is 9 and shaded area is 9

2
 A1  

 Alternative Method for Question 8(a) 

 Obtain 
24=x y  B1  

 Integrate to obtain expression of form 
3k y  and evaluate between limits 0 and 3

2
 M1  

 Obtain 34
3

y  and hence shaded area is 9
2

  A1  

  3  

8(b) Attempt to express 2x  in terms of y M1 Condone ky4. 
2Attempting  y dx scores 0/4. 

 Obtain or imply volume is [π]
416 y [dy] A1  

 Integrate to obtain 

5ky  and evaluate between limits 0 and 3
2

 M1  

 Obtain 
516

5
y  and hence 

243
10

π  or exact equivalent A1 Condone omission of  π  except for last mark. 

  4  

1
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11(a) Substitute 4 to obtain gradient of curve is 1
10

 B1  

 Attempt equation of normal using (4, 3)  and 
1−
m

 for their gradient M1  

 10 43= − +y x  A1  

  3  

11(b)   3 316 40(2 3)− −− + −x x   B1 B1 OE 

 Substitute 4 to obtain 7
100

 B1  

  3  

11(c)     1 18 5(2 3)− −= − + − +y x x c  B1 B1  

 Substitute 4, 3= =x y  in an integrated expression to find value of c M1  

 Obtain 3 2 1=− + + c  and hence 

1 18 5(2 3) 4− −= − + − +y x x   A1 OE 
For finding c = 4.  

 Substitute 1= −x  to obtain 11=q  A1 Not y = 11. 

  5  

 

 

 

2
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4(a) [ ] 4k =  B1  

  1  

4(b) 
 

2 1
4  2

  
4 2 1

− +  
+ +   

− +   

k x
x c  

B2,1,0FT FT their k from 4(a) or the letter k.  

B2 for both correct components and no other x-terms. 

B1 for one correct. 

 4  2
20 2

4 2
=  − +

their k
c   

M1 Substituting 2  and  20x y= =  into their integrated 

expression (defined by having at least one correct 

power and including a ' 'c+ ). 

Allow one slip. 

 5=c  A1  

   4=t  A1  

  5  
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5(a) 1
2

d
 2 1

d

y
x

x

− 
= − 

 
  

B1  

 1 1
2 22 1 0 2x x

−
− =  =   M1 

Setting their 
d

d

y

x
 of the form k

1
2 1 x

−
−  equal to 0 and 

solving as far as 

1
2 ,x d=  condoning sign errors only. 

Can be implied by correct final answer but not if 
clearly following wrong working.  

  4=a   A1  

 Alternative Method for Question 5(a):  

 24 ( )= −y x x  B1 Recognising the quadratic in .x  

 
Max at =x  

4
  2

2 2

− −
= =
−

b

a
  

or 
2  ( 2) 4  x− − +  

1
2   2x =   

M1 Condone sign errors only.  

Allow ,z x=  

2( 2) 4z− − +     max at 2. 

  4=a   A1  

  3  
3
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5(b)  or   1  6    = =x b  B1 SOI  

It may be found in 5(a), but must be seen in 5(b). 
Condone extra ‘solution’ 0.x =  

 

( ) 22
31

3
2

24 1
4 d  

2
x x x x x

      − = + −         
  

B2, 1, 0 B2 for both correct components and no other x terms. 

B1 for one correct term.  

Allow any correct unsimplified form. 

 
[Area =] 

3 3
2 22 28 1 8 1

16 16 4 4
3 2 3 2

   
 −  −  −    

   
 

M1 Substituting their a (from part (a)) and their b (from 

an attempt to solve 
1

24 0− =x x  ) into an integrated 

expression (defined by having at least one correct 

power) and subtracting.  
If correct limits and integration, then minimum 

acceptable working is 
128 40

3 3
− .  

If incorrect limits or integration, then full substitution 

of every term must be seen. 

Note: needs 0 ,a b   otherwise M0, but allow limits 

applied either way round.  
Allow missing brackets if recovered. 

 128 40 88
 

3 3 3

 
= − = 
 

 or 
1

29
3

 
DB1 

Must be exact. Allow 

88

3
−  if it becomes 

88
.

3
  

Do not ISW if a further area is added or subtracted. 

Dependent upon B1B2 scored earlier. 

  5  

4
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2(a) 
[Gradient of tangent] = ( )  

1
3

2 4 2 4 5 9 4   90 − −  =   
M1 

Substitute x = 4 into 

d
.

d

y

x
 

11

2

−
 = ( )

1
3

2 4 2 4 5 9 4 − −   is M0 unless they 

reach 
1

.
90

−  

 
[Gradient of normal] = 

1

90
−  

A1 AWRT 0.0111.−  

  2  

2(b) 

  ( )  
3

4
2

1
2 5 6

2

   
= − − +  
   

y x x c   
B1 B1 Accept unsimplified. 

 
( )

3
4

2
11 1

2 4 5 6 4
2 2

− =   − −  + c   
M1 

Sub 

11
4, 

2
= = −x y  into an integrated expression 

and attempt to find c. 

 
( )

3
4

2
1

2 5 6 2
2

= − − +y x x   
A1 Condone c = 2 as final answer if ‘y = …’ seen 

previously. 

Fractions must be simplified. 

Accept f(x) in place of y. 

  4  

5
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4 
Attempt to integrate ( )

3 3

2 216 5 20 5 21 16
   

− − − = − + −   
    

x x x x x  
*M1 Attempt to integrate both terms and subtract 

areas. Accept subtraction either way round. 

 

 
5 5

2 2 22 2
1 21

16 2 10 2 16
2 2

      
− − − = − + −               

x x x x x x x   

B1 B1 B1 for each integral. 

B2,1, 0 for 

5

22
21

2 16 .
2

x x x− + −  

 Use of limits 1 and 16 DM1 Limits either way round. Minimum –7.5 – 384. 

E.g. ((
1

2
 – 16) – (2 – 10)) – ((128 – 256) – 

(2048 – 2560))  

=  (15.5 + 8) – (–128 + 512)  

= –7.5 – 384 = –391.5 

Or  

(–2 + 10.5 – 16) – (–2048 + 2688 – 256) 

= –7.5 – 384 = –391.5 

Or 

–504 + 
225

2
= –391.5 

 
391.5 or 

783

2
 

A1 CAO 

SC B1 for correct answer if M1 B1 B1 DM0 

scored. 
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6 6 3 3 x− =   x-coordinate of point of intersection = 1 B1  

 1
1

2

0

18
(5 4)

5
x

 
+ 

  

 

B1 B1 
B1 for 𝑘(5𝑥 + 4)

1

2  

 
Area =

18 18 18
3 2

5 5 5

 
 −  = 

 
 

M1  

 
Line crosses x-axis at x = 2, so triangle area 

1
3 1

2
=    

M1  

 
Total area 

51

10
=  

A1  

  6  

6
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8(c) [Length AC = Length BC =  

2 25 2  ]  29+ =  [=5.385…] B1 Sight of 29. SOI.  

Condone 5.4. Could be found in parts (a) or (b), but do not 

award unless it is seen in part (c).  

 
[Area of large sector =] ( )   

1
29 29 2    56.587..

2
their    − =  

or [Area of small sector =]  

1
29 29

2
their    [= 34.518…] 

M1 Use of correct sector formula with their identified radius 

(e.g. 29) and their ( )2 −  or their .   

May be embedded as part of the segment formula. 

 
Area of triangle = 

1
29 29 sin

2
    or 

1
10 2

2
    10=  

M1 Use of correct triangle formula with their identified radius 

(e.g. 29) and their .   

May be embedded as part of the segment formula. 

 [Segment area = ] 66.6  A1 AWRT 

[Area of circle – smaller segment   π 29 34.52 10]=  − +  

  4  

    

Question Answer Marks Guidance 

9(a) 
 

2

2

d 24 12
     

d 2

y x
c

x x

−−   
= = +   −   

  
B1 May be unsimplified. 

 

( )
 

2

12
  0

2
c+ =

−
   3c = −  

M1 
Substituting 2x = −  into their 

d

d

y

x
 of the form 

2 ,kx c− +  and 

setting = 0. Condone missing bracket. 

 

2

d 12
 3

d

y

x x

 
= − 

 
 or 212 3x− −  

A1 24

2

−

−
 must be simplified to 12, but accept   3c = −  as the 

final answer.  

  3  

7
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9(b) 
2

2

12
3 0   4   2 x x

x

 
− =  =  =   

 
 x = 2 

B1 May be done by inspection or calculator, but must be 

WWW.  

Condone 2.  

 

( )

2

2 3

d 24
 or 3  or 0

d 2

y

x

 
= − −  

 
    maximum 

B1 WWW. Or other valid method.  

Ignore any working for 2.x = −  

  2  

9(c) 
   1 12

12     3  y x their cx x d
x

−  
= − + = − − + 

 
  

B1FT May be unsimplified. FT their nonzero c. 

 
( )

12
19 3 2

2
d= − −  − +

−
  7d =  

M1 Substituting ( ) 2, 19  − into their integrated expression 

(defined by having at least one correct power) and 

including .d+  

 12
3 7y x

x
= − − +   

A1 Accept  7d =  as final answer if ...y =  seen previously.  

Allow ( )' 'f x =  in place of ' '.y =  

  3  

8
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9(d) 2

2 2

12 9 12 3
3        ...     16  4, 8  

4 4
x x x y

x x
 − = −  =  =  =  = = − 

  
*M1 

Setting their 
2d 9

 of the form  ,
d 4

y
kx c

x

− + = −  and correctly 

solving for x from their equation where 2 0.x     

 
Gradient of normal = 

4

9
 

B1  

 

( )
8 4

 
4 9

y

x

+
=

−
 

DM1 For using their stated positive x and their stated y and a 

changed gradient to correctly form a line equation; 

condone 
4

9
−  or 

9
.

4
 

 4 9 88 0x y− − =   A1 OE in correct form. 

  4  

    

Question Answer Marks Guidance 

10(a)(i) 2 2 28 4   or  2 4 8k k k k k k k− = − = +  or ( )24 2 4 8k k k k+ − =   M1 OE 

Forming an equation in k only, clearly using the first 3 

terms of an AP.  

 ( )[2 6 0k k − =  ⇒] 6k =  [or k = 0] A1 Condone extra ‘solution’ k = 0.  
Note: can be done by inspection or with no working. 2 / 2  

  2  

9


