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Question Answer Marks Guidance 

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  
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Question Answer Marks Guidance 

5(b) 

2 2 2

2 5
1

1 2
5 2 1

1 1

− −   
   

−   
+ +    −   

   

M1 A1 Uses correct formula for perpendicular 

distance from point to 1 . 

 7

30
  A1 Accept 1.28. 

  3  

5(c) 

States point common to both planes e.g. 

0

7 .

0

 
 
 
 
 

  

B1 

Or 

0

0 .

14

 
 
 
 − 

  

 0 0

5 2 1 8 1

3 2 1 16 2

   
   

− =    
   −    



i j k

  

M1 A1 Finds direction of line. 

 0

2

0

7

0

1

 
 

=


+


 
  


 


 

 

r  

A1 OE 

  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 14 of 19  
 

Question Answer Marks Guidance 

5(c) 2

2

2tan

1 tan




=

−
r   

M1 Uses relevant identity for tan2 . 

 ( )
2

2

2

2 2

2
2 2

1
+ = =

−−

y

x

y

x

xy
x y

x y
 

M1  For the M mark uses either 

2 2= +r x y  or tan =
y

x
. 

 A1 
Use both 2 2= +r x y and tan =

y

x
correctly. 

 ( )( )2 2 2 2 2+ − =x y x y xy  

4 4 2− =x y xy  
4 42 0.− − =x xy y   

A1 At least one intermediate step before 

the answer given. 

Needs to be in this form as answer 

given. 

  4  

5(d) ( )( )1 1 1 1
2 8 8 8

cos π sin π ln2−  M1 Area of triangle minus their (b).  

 1 1
8 8

2 ln2−   A1 By double angle formula or otherwise.   

  2  

    

Question Answer Marks Guidance 

6(a) 

2 2 2

1 1

141 3 2
=

+ +
  

M1 A1 Allow 0.267 or better 

  2  

1
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Question Answer Marks Guidance 

6(b) 1

0 1 2 4

2 0 1 2

 
 

− =  
 −  

i j k

  

M1 A1 Finds normal to OAB. Allow 1 error for 

the M mark to be awarded. 

 1 1

4 3 21 14 cos cos
21 14

2 2

17
 

   
   

=   
   
 

 =

 

  

M1 Takes dot product of normal vectors. 

 7.5° A1 Accept 0.131 radians.  
Mark final answer of 7.5°or better. 

  4  

2
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Question Answer Marks Guidance 

6(c) 2 2 2

1 , 1

1 2 2

2

1

3 3

  

   

  

     
     

= − = − +  =     
     − −

−

−



+

+−

+

  


OP OQ PQ  

M1 A1 Finds 

PQ  or direction of common 

perpendicular. 

 2 2

1 0

2

1

1

2 3

 

 

 

   
   

− =   
   − −+   

−

− + +   

M1 Uses that dot product of 

PQ  with line 

direction is zero, or, alternatively, 

PQ  

is a multiple of the common 

perpendicular 

1

1

1

 
 
 
 
 

. 

 6 6 1 − =   A1 Deduces one equation. 

 

7

2 2

1 0 14

2 3

2

1 6

3

 

   

 

−



   
   

=    
  − −   

− + + − =

+

  

A1 Deduces second equation. 

 3
2

1 1
4 4

1
4

6
3

1 .
4

1



   
   

=  = − = −   
   −−   


OQ  

M1 A1 Solves for   and substitutes into 

OQ  

and 

PQ  or 

7
12

2
7

1 .
12

1



 
 

=  = − 
 − 


OP  

 

1
4

6 1

1 1

11

   
   

= − +   
  −   

kr  

B1 FT OE. FT using their common 
perpendicular.  

Must have r =  

  8  

3
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Question Answer Marks Guidance 

4(a) 3 3 4 6= − − − = − − −

AB ACi j k i j k  B1 Finds direction vectors of two lines in the plane.  

 6

1 3 3 3

1 4 6 1

 
 

− − − = − 
 − − −  

i j k

 

M1 A1 Finds normal to the plane ABC. 

 6(3) 3(5) (5) 8 6 3 8− + =  − + =x y z   M1 A1 Substitutes point. CAO 

  5  

4(b) 1 2 1

1 1 2

3 1 4

−     
     

= − − = −     
     −     


CD  

B1  

 18

1 3 3 7

1 2 4 1

− 
 

− − − =  
 − − − 

i j k

 

M1 A1 Find common perpendicular. 

 1 18
1 4

4 7 0.207
374 374

6 1

− −   
   
− = =   
   − −   

  

M1 A1 Uses formula for shortest distance.  

  5  
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5(c) 1
8e sin


 =y   
B1 Uses sin=y r   

 
( )

1 1 1
8 8 81

8
s

d
e in e ecos

d

  
   


+= +

y
  

M1 A1 Differentiates.  

 ( )
1
8 1

8
e 0 cos 1 sin 0


     + + =   A1 AG. 

 ( )5
8

5cos5 1 sin5 0.1399+ + = −   

and ( )5.05
8

5.05cos5.05 1 sin5.05 0.1336+ + =  

B1 Shows sign change. 

  5  

    

Question Answer Marks Guidance 

6(a) 2 4= + = − +AB ACj k i j k  
B1 Finds direction vectors of two lines in the plane.  

 6 3

0 2 4 4 ~ 2

1 1 1 2 1

   
   

=    
   − − −   

i j k

 

M1 A1 Finds normal to the plane ABC. 

 3(1) 2(0) ( 2) 5 3 2 5+ − − =  + − =x y z   M1 A1 Substitutes point. 

  5  

4
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6(b) 2 4 1

0 2 4 0 ~ 0

0 0 2 00

+   
   

=    
  +   

t

t

i j k

 

M1 A1 Finds normal to the plane ABD. 

 3 1

2 0 14

1 0

cos

   
   

=   
   −   

 

M1 Uses dot product of normal vectors in correct 

formula. 

 ( )2 − t 36.7 =  
A1 0.641 rad. 

  4  

6(c) 2 2 1

0 2 4 4 ~ 2

1 1 1 2 1

− −   
   

= − −   
   − +    

t t

t

i j k

 

M1 A1 Finds common perpendicular.  

 

2 2

1 1
1 2

1 2
2 6 2 6

1 1

−   
+   

− − =   
− + − +   

   

t
t

t t t t

  

M1 A1 Uses formula for perpendicular distance.  

 
( )2 2

2

2
2 ( 2) 2 2 6

2 6

+
=  + = − +

− +

t
t t t

t t
 

M1 Sets equal to 2  and solves for t. 

 ( ) ( )2 2 2 2 , 28 8 0 2 2=− + +=  = −tt t t   A1 A1 6.83, 1.17.= =t t   

  7  
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Question Answer Marks Guidance 

4(c) 132 1 2 11

1 2
n n nw w w ww w w

n

wv v v x x x x x x x x+ ++ + + = − + − + + − = −  M1  

 For ,1 1−  x sum to infinity is 1 10!− = −
wx x   A1  

 For ,1= x  sum to infinity is 0.   A1  

  3  

    

Question Answer Marks Guidance 

5(a) 6

1 2 1 1

3 2 2 8

 
 

− − = − 
 −  

i j k

 

M1 A1 Finds vector perpendicular to .Π  

 6(2) (3) 8( 2) 7− + − = −   M1 Substitutes point on .Π  

 6 8 7− + = −x y z   A1  

  4  

5
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Question Answer Marks Guidance 

5(b) 64 4 6

2 1 2

9 9 88

+    
    

= + = + − = −    
     +    

t

OF OP PF t t

t

 

M1 A1FT Uses OP   and multiple of their normal to .Π  

 ( ) ( ) ( )6 4 6 2 8 9 8 7 101 94 7t t t t+ − − + + = −  + = −  M1 Substitutes into the equation for .Π  

 2

1 3

1

− 
 

= −  =  
 
 

t OF  

A1  

  4  

5(c) 3 6

5 1 35 101cos cos
35 101

1 8

5
 

   
   

− =   
   −  

 =



 

M1 A1FT Uses dot product of 3 5+ −i j k  and their normal 

in a correct formula. 

 Acute angle between l  and Π is 90 4.8 − =  A1 Mark final answer. No ISW 

  3  

    

Question Answer Marks Guidance 

6(a) =−x a   B1 States vertical asymptote. 

 ( ) 2 2( )+ − + + +
= = − +

+ +

x a x a a a a a
y x a

x a x a
  

M1 Finds oblique asymptote.  

 = −y x a   A1  

  3  

6


