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Question Answer Marks Guidance 

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  

 

 

 

1
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Question Answer Marks Guidance 

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  

9709/12 Cambridge International AS & A Level – Mark Scheme 

PUBLISHED 

October/November 2025  

 

© Cambridge University Press & Assessment 2025 Page 13 of 25  
 

Question Answer Marks Guidance 

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  
2
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Question Answer Marks Guidance 

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  

3
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Question Answer Marks Guidance 

8(b)(ii) 6=−d  B1 SOI 

 
( ) ( )( )20

20
S 2 9 20 1 6

2
=  + −  −   

M1 Use of a correct sum formula with 20=n ,   9a = and 

their non-zero d stated in this part (can be implied by 

quoting the correct formula then substituting). 
But allow use of 6  without stating either the 

formula or ‘d =’. 

 
20S 960= −   A1  

  3  

    

Question Answer Marks Guidance 

9(a) ( )

( )

( )

( )
3 4

4 3 2 1 3 3

3 6 3 6

  −   −
+

− −x x
  

or ( )( ) ( )( )
3 4

4 3 2 3 6 1 3 3 3 6
− −

  − − +   − −x x  

B1B1B1 B1 for the correct powers, B1 for ×3 in at least one 

term, B1 for all correct which can be unsimplified. 

 Decreasing. B1* This mark is only available if ( )f ' x  is of the form 

( )( ) ( )( )
3 4

3 6 3 6 ,p x q x
− −

− − + − −  where p and q are 

positive coefficients. 

  4  

9(b) f −1 exists because f is a decreasing function  

Or f −1 exists because it is one-to-one, or passes the horizontal line test. 

DB1  

  1  
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Question Answer Marks Guidance 

9(c) ( )g 4 3x a −  B1 Allow ‘ y ’ or ‘ g  ’ only. 

Accept 4 3  −  a y  or ( )  4 3 ,  .a −   Condone 

(  4 3 ,    .a −   

Accept ( ) ( )g g ,x a  but not if they make an error 

‘simplifying’ it. 

  1  

9(d) Either  4 3 2 − a  allow with x or a or   M1 Do not allow  or ,=   unless they reach a correct 

inequality later. 

 5

4
a  or 

5
 

4
a   oe 

A1 
Accept 

5
,

4
a   

5 5 5
 ,   ,   or    ,    .

4 4 4
a

   
      

   
  

 Or ( ) 3 4 3 6 0 − − a  allow with x or a or   M1 Do not allow  or ,=   unless they reach a correct 

inequality later. 

 5

4
a  or 

5
 

4
a   oe 

A1 
Accept 

5
,

4
a   

5 5 5
 ,   ,   or    ,    .

4 4 4
a

   
      

   
  

  2  

4
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Question Answer Marks Guidance 

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  
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Question Answer Marks Guidance 

7(a) 

3

d 18
 8

d

y
x

x x

 
= − 

 
  

B1 OE 

Accept unsimplified. 

 
At 

d 55
2, 

d 4
= =

y
x

x
  

M1 OE 

For evaluating their 
d
 
d

y

x
 or 

d
.

d

x

y
 

 d d d

d d d
= 

y y t

x t x
 ⇒ 55 d

5
4 d
= − 

t

x
 

M1 For correct use of chain rule with ±5 and their 

d

d

y

x
 (may be algebraic). 

Condone missing brackets. 

 
 

d 4

d 11

x

t

 
= − 

 

  
A1 

Or decreasing at a rate of 
4

.
11

 

AWRT –  0.364. 

  4  

5
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Question Answer Marks Guidance 

7(b) 
4

3

18 9
8 0  

4
x x

x

 
− =  = 

 
 

M1 
Equating their 2-term 

d

d

y

x
 to zero. 

 3

2
= x  or ±

6

2
 

A1 AWRT  1.22. 

 4=y  (for both)  A1 A0 A1 if one point correct.  

AWRT 4.00. 

 2

2 4

d 54
8

d

 
= + 

 

y

x x
  

M1 For differentiation.  

At least one correct term needed. 

  So both are minima  A1 No need for reason. 

WWW on x-values. 

  5  

6
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4(a) 1

2
d 3

12
d 2

y
ax

x

 
= − 

 
  

*M1 For attempt at differentiation; at least one correct term 

needed.  

Condone poor notation throughout. 

 1

2
d d d 3

 9 12 5
d d d 2

y y x
a

t x t

  
=  =  −        

  
DM1 

For correct use of chain rule with 5,   9x =  and their 
d

.
d

y

x
  

Condone missing brackets and allow errors in their 

working. 

 d 9 45
 5 12  or   60

d 2 2

y
a a

t

   
= − −  

   
 or 22.5 60a−  or 

45 120

2

a −
  

or ( )
15

3 8
2

a −  

A1 OE simplified form. 

  3  

4(b) 1

23 1
12 0

2 4
a

 
 − = 
 

  

M1 
For setting their 2 term 

d
 

d

y

x
with at least one term correct  

= 0 and substituting 0.25.x =   

Condone missing brackets. 

Allow a restart for 
d

d

y

x
 if 2 terms seen and at least one term 

correct. 

  16 a =   A1  

  2  
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Question Answer Marks Guidance 

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


