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Question Answer Marks Guidance 

6(a) 

 

B1* Initial line drawn, pole clear and one 

loop in the first quadrant.  

DB1 Symmetrical with correct shape at 

extremities.  

 1
6
π. =   B1 States the equation of the line of 

symmetry.  

  3  

6(b) 1
31

2
0

π
2sin d3    

M1 Uses 1
2

2 d r  with correct limits. 

 1 1
3 3

ππ
1 1 1
4 6 00

4
1 d sin6cos6    = − = −   

M1 A1 Applies double angle formula correctly 

and integrates. 

 1
12
π=   A1 CWO 

  4  

6(c) 2 43sin 4sin = −y   B1 Uses sin=y r . 

 36sin cos 16sin cos 0   − =   M1* Differentiates correct function and sets 

equal to 0. Might see completing the 

square.  

 20 6 16sin 0sin cos    − =  A1  

 2 3
8

sin  =  DM1 Solves quadratic in sin . 

 9
16

.=y   A1  

  5  
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6(d) ( )4 2 2 23sin sin4 = −r rr r   

3

3

3
4= −

y y
r

r r
 

M1  

 

Uses sin=y r  

 ( ) ( )
2

2 2 2 23+ = −x y y x y   
M1  Uses 

2 2 2= +r x y   

  A1 Rearranges to a form with no fractions. 

  3  

    

Question Answer Marks Guidance 

7(a) 3 31 1
2 2 2 2

5, 5= − − = − +x x   B1  Vertical asymptotes. 

 0=y   B1 Horizontal asymptote. 

  2  

7(b) 

( )

2

2
2

d ( 3 1)(1) ( 2)(2 3)

d 3 1

+ + − + +
=

+ +

y x x x x

x x x
  

M1 
Finds 

d
.

d

y

x
  

 2 4 5 0+ + =x x   M1 Sets equal to 0 and forms quadratic 
equation. 

 Discriminant is 
24 20 4 0− = −   so no real roots.  A1 AG 

  3  

1
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5(a) 

 

B1 Initial line drawn and correct shape. 

 Maximum distance of C from the pole is 1.  B1  

  2  

5(b) 1
81

2

π

0
dtan 2    

M1 Uses 1
2

2 d r  with correct limits.  

 
 

1
1

8
8
π

0

π
1 1
2 40

sin
o

2
d

cos2
lnc s2


 


= = −  

M1 A1 Integrates a correct function to get 

 1
2

ln cos2−  condoning the lack of 

limits and factor of 
1

2
for M1A1. 

 21 1
4 2 8
ln ln2= − =  A1 OE, must be exact. ISW 

  4  
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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  

2
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6(a) 

 
 

B1* Initial line drawn and ( )1,0  joined to O by a single arc 

lying in both of the first two quadrants and no others. 

DB1 First B1 awarded and also correct shape at extremities 

and r decreasing. 

  2  

6(b) π
1 1

02 2

2cos d    
M1 Uses 1

2

2 d r  with correct limits. 

 
 

π

04 0

π
1 1

4
1do sc s in   = +=+   

M1 A1 Applies given identity and integrates. 

 1
4
π=   A1  

  4  
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6(c) 1
2

cos sin =y   B1 Uses sin=y r . 

 1 1 1
2 2 2

cos cos sin sin 0   − =   M1* Differentiates. 

 A1 Correct and equal to zero. 

 ( )2 21 1
2 2

1 1
2 2

cos 2cos 1 sin cos 0   − − =  

2 21
2

1 1
2 2

cos 0 2cos 1 sin 0    − − =

( )21 12 21
2 2 2

2cos 1 1 cos 0 3cos 2 0  − − − =  − =  

DM1  

 

 

Forms an equation in one trig ratio using correct 

formulae. (May be in terms of sin or tan) 

 
2

2 1 2
cos

3
 =   

A1 
Solving equation to find one of 

2

2 1 1
sin

3
 =

2

2 1 1

2
tan  =  

2 2
sin

3
 =

1
cos

3
 =  

 ( )2 1 1 2 2 4 1
2 2 3 3 3 3

2cos sin 2 1 = = − =y   A1 Accept 4
9

3 .  

  6  

    

Question Answer Marks Guidance 

7(a) 1.8=x  B1  

 ( )( ) 5
27
571

10

7 27
0

0 10 18

10 18

1 18
= + −

−

− + −
=

−

x x
y x

xx
 

M1 Must be an attempt to find the constant term. 

 0.7= +y x  A1  

  3  

3
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5(a) 

 

B1 Spiral shape on [0, 2π], with correct orientation, 

starting at pole and with one other point of 

intersection with the initial line. 

B1 r strictly increasing, correct gradient at points of 

intersection with the initial line.  

 

  

  2  

5(b) 1
4

2π
21

2
0

e d


    
B1 

1
2

π
2

2

0
d r   

 1 1
4 4

0

π2 π
1
2 2

2
2

1

0
4 e e8 d

 
   = −

     
M1 A1 Integrates by parts. 

 1 1 1 1 1 1
4 4 4 4 4 4

π π π2 2 22
1
2 0

π
2

0

2

0 0
4 e 4 4 16 d 2 e 16 6e e 4ee

     
         = − + = − +

        
M1 A1 Integrates by parts again. 

 ( )
1
2
π2 4π π 68 2 43 e 6= − −+   A1  

  6  

0 =
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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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7(a) sin sin 2e sin e 0cos  − =+   M1 
Finds 

d

d

r
 and sets equal to 0. 

 2cos sin 0 − =   A1  

 21 sin sin 0 − − =  M1  Makes it a quadratic in sin  and attempts to 

solve 

 
( )

1
sin 1 5

2
 = − +  

A1 Correct solution. Condone 0.666 

 ( )1.208, 0.666  A1 Must be to 3 decimal places 

  5  

7(b) 
31

2 2
sin

e cos


=x  

1 1 1

2 2 2

5

2
sin sin3

2

1

2
e 0s e

d
o ins

d
cosc

x  
  


= − =+   

M1 Uses cosx r =  

Finds 
d

d

x
 and sets equal to 0. 

 2cos 03sin + =−   A1  

 23sin 1 sin 0 − + − =  M1 Makes it a quadratic in sin  and attempts to 

solve. 

 
( )1

sin 3 13
2

 = − +  
A1 Correct solution. Condone 0.308 

 ( )1.136, 0.308  A1 If already penalised for rounding to 3 decimal 

places in part (a) then allow to 3 s.f. 

  5  

5



A-Level Further Mathematics: 9231 Mathematics - Further June 2025 Question Paper  13

9231/13 Cambridge International AS & A Level – Mark Scheme 

PUBLISHED 

May/June 2025  

 

© Cambridge University Press & Assessment 2025 Page 18 of 19  
 

Question Answer Marks Guidance 

7(c) 

  

B1 Closed loop passing through O and one other 

point on the initial line. Does not go into 2nd and 

3rd quadrants. More in the 1st than 4th quadrant. 

B1 1
2

.π 0 666 − correct. Tangent needs to 

have positive gradient at the intersection (1,0).  

B1 1
2

0.666 π  correct.  

Graph should approach the line 
2


 =   

   3  

O 0 =
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7(d) π
2

π
2

1 si

2

ne cos d  
−   

B1 Condone absence of dθ but must include the 

limits. 

 2

π
2

π

sin1
2

e 

−
 =     

M1 Recognises integral.  

 ( )11
2

e e−= −   A1 Must be exact. ISW after correct answer seen. 

  3  

 

 

 6


