
A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper  11A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper  11

9231/11 Cambridge International AS & A Level – Mark Scheme 

PUBLISHED 

October/November 2025  

 

© Cambridge University Press & Assessment 2025 Page 11 of 17  
 

Question Answer Marks Guidance 

3 
( ) 1d

cos cos sin ( 1) ( sin (2(1) 1)cos )
d

= − = − − −x x x x x x x x
x

 
B1 Checks base case using product rule. 

 
Assume true for =n k , so ( ) ( ) ( )

2 1

2 1

d
cos 1 sin (2 1)cos

d

−

−
= − − −

k
k

k
x x x x k x

x
 

B1 States inductive hypothesis.  

 
Then ( )

2

2

d
cos ( 1) ( cos 2 sin )

d
= − +

k
k

k
x x x x k x

x
 

M1 A1  Differentiates once.  

 
( ) ( )

2 1

2 1

d
cos ( 1) sin cos 2 cos

d

+

+
= − − + +

k
k

k
x x x x x k x

x
 

 ( )( )1( 1) sin 2 1 cos+= − − +k x x k x   

M1 A1 Differentiates again.  

 So, it is also true for 1= +n k . Hence, [by induction], 

( ) ( ) ( )
2 1

2 1

d
cos 1 sin (2 1)cos

d

−

−
= − − −

n
n

n
x x x x n x

x
 is true for all positive integers. 

A1 States conclusion.  

  7  

    

Question Answer Marks Guidance 

4(a) ( )1
2

2 1 1= +  = −y x x y   B1 Correct substitution used in equation. 

 ( ) ( ) ( ) ( )
21 1 1 1

16 8 4 2

4 3
1 1 1 1 1 0− + − + − + − + =y y y y   

( ) ( ) ( ) ( )21 1 1 1
16 4

4 3 2 3

8 2

24 6 4 1 3 3 1 2 1 1 1 0− + − + + − + − + − + + − + =y y y y y y y y y y  

M1 A1 Expands. 

 1 1 1 1 11
16 8 4 8 1

4

6

4 3 2 3 20 2 4 2 11 0− + + + =  − + + + =y y y y y y y y   A1 Simplifies, AG. 

  4  
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4(b) 2
2 2 2(4)= −S  M1 Uses 

2 2 2 2 2)

)

(

2(

       

     

+ + +

+ + +

+

+

+

+

= +

+
  

 
2 4= −S   A1  

  2  

4(c) 
4 3 2 12 4 2 44 0− + + + =S S S S   M1 Sums over roots. 

 
4 76= −S   A1  

  2  

    

Question Answer Marks Guidance 

5(a) 5 5

0 1 2 2 ~ 2

1 3 1 1 1

−   
   

= −   
   −   

i j k

  

M1 A1 Finds perpendicular to 1 .  

 ( ) ( ) ( )5 3 2 1 1 14− − − + − = −  M1 Uses point on 1.  

 5 2 14− + = −x y z   A1  

  4  

A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper  12

9231/12 Cambridge International AS & A Level – Mark Scheme 

PUBLISHED 

October/November 2025  

 

© Cambridge University Press & Assessment 2025 Page 10 of 19  
 

Question Answer Marks Guidance 

2(a) ( ) 2  − += + = −b   B1  

 23 ( 2) 2= − − c   M1 Uses formula for sum of squares. 

 1
2

=c   A1  

  3  

2(b) 
3 2 1 3 0+ + + =S bS cS d   M1 Uses original equation or formula for 

sum of cubes. 

 
3 3 2 3 5 3= − − − = −S b c d d  A1FT Allow FT from part (a) for their value. 

 24 3 1 0+ + + =S bS cS dS   M1 Uses original equation. 

 ( )( ) 71
2 2

5 ( 2)(5 3 ) 3 2 0 8 0+ − − + + =  − =d d d   A1FT Allow FT from part (a) for their value 

and for their value of 3S . 

 7
16

=d   A1 CAO 

  5  

1
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1 ( )6 6
5 5

1
LHS= =  61

5 5
RHS 1= + =  B1 Checks base case. 

 Assume that ( )6
5

1
5

1+
k

k  for some positive integer k.  B1 States inductive hypothesis.  

 Then ( ) ( )( )6 6 1
5

1

5 5
1

+
+

k
k   M1 Moving to the next term and using the inductive 

hypothesis. 

 ( )6 6 6 1 1
5 25 5 5 5

1 1= +  + = + +k k k   A1 Convincing algebra to reach the required form. 

 Hence, by induction, ( )6
5

1
5

1+
n

n is true for every positive integer .n  A1 Must follow M1 A1. 

  5  

    

Question Answer Marks Guidance 

2(a)  = −d   B1 SOI 

 1
 


+ + = −b   

M1 
Uses   + + = −b  and replaces 

1
   with  .


 OE 

 1



+ = −d b   

A1 AG. 

  3  
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2(b) 
1


−− + =
d

d c   
M1 Uses .  + + = c   

 1 1




−
+ =

c

d
  

A1 AG. 

  2  

2(c)(i) 21 3
3 3 4 0

+
− =  − − =d d d

d
  

M1 Equates expressions given in (a) and (b), with correct 
use of coefficients. 

 4=d   A1 4=d only for final answer. 

  2  

2(c)(ii) 2 2 2 2 2  + + = −b c   M1 2 2 2 2( 2) ( )        + + ++ ++ = −  with 

correct use of coefficients. 

 15   A1  

  2  

2
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2(a) 3 1= −y x  
B1 Uses correct substitution. 

 ( ) ( )

( )

1 13
3 33

23 3

( 1) 2 1 1 0 2

8( 1) 2 8

1

12

2

8 6 8

+ + + + = = − −

+ = − +





+

+ = − − − −

y y y

y y y

y

y y y
 

M1  

Substitutes and obtains an equation not 

involving radicals.  

 3 26 20 16 0+ + + =y y y  
A1  

  3  

2(b) ( ) ( ) ( ) 23 3 3
2 2 2

1 1 1 6 2(20)  − − −+ + − =  M1 Uses 
2 2 2 2) ).( 2(        + + + + + += −  

 4−  A1 FT 

  2  

2(c) ( ) ( ) ( )
3 3 3

3 3 31 1 1 6( 4) 20( 6) 16(3)   −+ +− − − = − − − −  M1 Uses their equation from (a) or a valid formula 

for the sum of cubes. 

 96  A1  

  2  
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2 2025 47 2 2070 4 465+ − = =  is divisible by 46. B1 Checks base case. 

 Assume that 2025 47 2+ −k k  is divisible by 46 for some positive integer k.  B1 States inductive hypothesis.  

 Then 
1 12025 47 2 (2024 1)2025 (46 1)47 2kk k k+ ++ − = + + + −   M1 A1 Separates 2025 47 2+ −k k  or considers 

difference.  

 is divisible by 46 because  

2024 2025 6 474 +k k  =  

is divisible by 46 

A1 Shows that it is divisible by 46. 

 Hence, [by induction], true for every positive integer .n  A1 Must reference the statement to be proven. 

  6  

    

Question Answer Marks Guidance 

3(a) ( )2 2 2 20 2 7   = + + + +   
M1 

Uses 
( )

( )

2 2 2 2 2

2

       

     

+ + +

+ + +

= + + +

+

+

+
  

 2 2 2 2 14   + + + = −   
A1  

  2  

3(b) 4 2 17 3 88 0+ + + =S S S   M1 Uses given equation. 

 4 10=S   A1FT FT from (a) 

  2  

3
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3(c) ( )2 2 2 4
2

2  = + ++ r rr  B1 Expands.  

 
( ) ( ) ( ) ( )( )

( )

10
2 2 2

1

2
2 2 2 2

2
10

1

4 28 10

   
=

=

+ + + + +

=

+

− +

+



r

r

r

r r

rrr

 

M1  Collects like terms and uses results from parts 

(a) and (b). 

 A1FT FT from (a) and (b) evaluated coefficients. 

 ( ) ( )( )( ) ( )( )

( )

10
6

4 10 1 2 10 1 14 10 10 1

10 10

= + + − +

+
  

M1 Applies formulae from MF19. 

 100=   A1 Evaluated. CAO  

  5  

    

Question Answer Marks Guidance 

4(a) ( )1 1 ( 2) ( 10) ( 1)( 2) ( 9)rrw w r r r r r r r+ − = + + + − + + +  M1 Correct expression seen for the difference. 

 ( )( 1)( 2) ( 9) 10 10( 1)( 2) ( 9)r r r r r r r r+ + + + − = + + +  A1  Must see the (r + 10 – r) AG. 

  2  

4(b) ( ) ( ) ( )2 1
1 1 1

3 2 110 10 10 n nw ww w ww ++ +− − −+  M1 A1 Writes at least three terms, including last. Can 

be implied by correct final answer. 

 ( ) ( )( ) ( ) ( )( ) ( )10!1 1 1
10 10 11 0 01 1

1 2 10 1 2 10 9!nw w n n n n n n+= − = + + + − = + + + −  A1 ISW 

  3  

4


