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Question Answer Marks Guidance 

1 Use of b2 – 4ac *M1  

 Obtain 
2 20 64− +k k  A1  

 Attempt solution of quadratic equation or inequality DM1 Solve quadratic using suitable method. E.g., 

factorisation, quadratic formula, completing the 

square. 

 Obtain 4, 16 k k  or clear equivalent B1 B0 for use of ⩽ and/or ⩾. 

  4  

    

Question Answer Marks Guidance 

2(a) 
State or imply that second and fifth terms are cosa  and 

4cos a  or r3 = 
1

64
 

B1 Condone poor notation. 

 Attempt solution of equation of form 
3cos   = k as far as cos θ =… , where 0 1 k  M1 Must come from division. 

 Obtain cos 0.25, =  and hence 1.32 = only A1 Allow greater accuracy 1.318116… 

A0 for 75.5o. 

  3  

2(b) Attempt to find a using their θ and substitute in correct formula for sum to infinity M1 Using exact or approximate value for r. 
1   1r−    

 Obtain 32=a  and use exact value of r to obtain 128
3

  A1 Or exact equivalent. 

  2  
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Question Answer Marks Guidance 

3 x4 term from 
5( 3)+px  is 

4 45 3p x  B1 Or coefficient is 
415 .p  

Not 5C1 × 3 or factorial form or 15(px)4. 

Can be in a list. 

 
Identify term involving 

2
6

2


p
x

x
 as relevant term from 

4

3 
+ 

 

p
x

x
 

M1  

 Obtain 
2 46 p x  or 

2 46− p x  A1 Or coefficient is 
26 p  or 

26 .p−  

Not 4C2 or factorial form. 

 Attempt solution for p2 of equation that is quadratic in 
2p  M1 Solve quadratic in p2 using suitable method. E.g. 

factorisation, quadratic formula, completing the 

square. 

E.g. 3(5p2 + 18)(p2 – 4) 

 Obtain 
4 215 6 216 0− − =p p  or equivalent and hence 2=p  B1 No other solutions. 

  5  

1
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Question Answer Marks Guidance 

9(a) Attempt to express each of 2 4 91, ,−S S S  in terms of d (with at least one correct) *M1 Allow unsimplified. 

 Obtain 2 4 91 3 , 8 6 , 18 36− = + = + = +S d S d S d  A1 Must be simplified but can be implied by later 

work. 

 Attempt equation in d by linking the three values DM1  

 Obtain correct (3 ) (18 36 ) 2(8 6 )+ + + = +d d d  or equivalent, and hence 1
5

= −d  A1  

  4  

9(b) 2 + 14 × their d M1  

 Second progression: obtain either first term = 14
5

 or common difference = 4 B1  Must be from correct d in part (a). 

 Second progression: attempt to find 15th term M1 Using a = 3 + their d from part (a). 

 Obtain 58.8, and hence difference = 59.6 A1  

  4  

A-Level Mathematics: 9709 Mathematics November 2025 Question Paper  12

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

PUBLISHED 

October/November 2025  

 

© Cambridge University Press & Assessment 2025 Page 10 of 25  
 

Question Answer Marks Guidance 

2 6 2

2 26 3
(2 )

2

−
   

  −   
  

x
x

  

or 

6 2

6 2 26 3
2 ( )

2 2

−
   

   −   
  

x
x

 

B1 6

2

 
 
 

 may be replaced by 
6

4

 
 
 

 or 15.  

May be seen in a list.  
Condone missing brackets only if recovered later. 

 Identifying the relevant term of the form: 
6 2

2 2 3
(2 )

−
 

  − 
 

k x
x

  

or k

6 2

6 2 2 3
  2 ( )

2

−
 

   − 
 

x
x

 

M1 May still be part of a list if, e.g., underlining or 

arrow.  

k can be any constant or any 
 
 
 

p

q
.  

May be implied by correct final answer.  

If constants evaluated, then condone errors for this 

mark. 

 = 4860 A1 Accept 04860x   

SC B2 for – 4860 

  3  

2
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Question Answer Marks Guidance 

8(a) 

2

3     

or   2 3      

or       

or         oe

c b b a

b a c

b c

a b

b ac

− − = −

= −

=

=

  

B1 For one correct equation connecting a, b and c only. 

Allow ( )2 3 .a b a c+ − = −  

 ( )
2

4 3= −ac a c  or 2 3= −ac a c  oe M1 Forming an equation in a and c only using both the 

AP and GP.  

Condone sign errors only. 

 ⇒ 2 26 9 4− + =a ac c ac  ⇒ 2 210 9 0− + =a ac c  A1 AG  

Convincing proof needed, e.g.  ( )
2

3−a c  expanded. 

  3  

3
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Question Answer Marks Guidance 

8(b)(i) 
281 90 9 0− + =c c  ⇒  ( )( )9 9 1 0− − =c c  or 

90 5184 90 72
 

18 18

  
= 
 

 
M1 Factorising or other accepted method for solving.  

See quadratics guidance but condone missing the 

factor 9.  
Allow presence of a. 

 1=c   B1 Condone extra ‘solution’ 9. =c   

B0 if any error seen leading to 1c =  but all further 

marks are still available in this part and (b)(ii). 

 
2 1 

 
9

=
their

r  ⇒ 
1

   
3

r
 

=  
 

,  

or 2  1 9b their=   ⇒   3=b  ⇒ 
1
   
3

 
=  
 

r  

M1* Correctly finding a value for r from their c. 

May be implied by 
1 1

      or      
3 3

r r= =   or 
1

    .
3

r = −  

 
1
3

9
S

1
 =

−
  

DM1 Use of correct sum to infinity formula with 9 and 

their 1.r   

Ignore any extra working with a negative value of r. 

 27
S

2
 =  oe 

A1 Do not condone extra ‘answer’. 

This mark is not dependent upon the first M1. 

  5  

4
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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  

5
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Question Answer Marks Guidance 

3(a) 2 18=ar , 2 26+ + =a ar ar  or 18 26+ + =a ar  B1 For first and second, or first and third equations.  

 
2

18 18
18 26+ + =

rr
 ⇒   ( )( )28 18 18  0 4 3 3 0− − =  + − =  r r r r  

M1 For expressing as a 3-term quadratic from two 

expressions with sign errors only. Terms need 

not all be on one side. 

 3
 

4
= −r  [or 3=r ]  

A1 CAO 

Allow – 0.75. 

 32=a   A1  CAO 

Ignore a = 2. 

May not find a, but instead use expression for a 

in terms of r 
2

18
e.g. a

r

 
= 

 
 and then find a in  

part (b). 

 Tenth term = −2.40  A1 AWRT. Ignore other values. 

 Alternative Method for first three marks in Question 3(a)   

 
2 18=ar , 26 = 

( )31  

1

−

−

a r

r
  

B1  

 

26 = 
( )3

2

18
1  

1

−

−

r
r

r
 ⇒  3 28 26 1  8  0 − + =r r  

M1 Expressing as a 3-term cubic from two 

expressions with sign errors only. Terms need 

not all be on one side 

 3
 

4
= −r  [or 3,  1r = ]  

A1 CAO 

Accept 0.75.−  

  5 Note: SC B1 B1 B1 is possible following B1 

M0 if no method is shown for finding r 
3

 
4

= −  

[or 3=r ].  
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Question Answer Marks Guidance 

3(b) 32
S

3
1

4

 =
 

− − 
 

  
M1 FT on values of a and r, provided 1 1.r−    

 128

7
  

A1 FT FT on values of a and r, provided 1 0.r−    

Condone extra answers. 

  2  

6
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Question Answer Marks Guidance 

5(a)(i) 2 232 80 80− +px p x  B2,1,0 B2 for all correct.  

B1 for any two correct.  

May be in a list. Ignore terms with higher 

powers. 

  2  

5(a)(ii) 23
1 2

2
− +x x   

B2,1,0 OE 

B2 for all correct.  

B1 for any two correct.  

May be in a list. Ignore terms with higher 

powers. 

  2  

5(b) 
Coefficient of 2x  = ( ) 23

32 2  80 80
2

 + − − +p p  
*M1 3 terms FT their values.  

 248 160 80 93+ + =p p  ⇒ ( )( ) 5 4 9 4 1 0+ − =p p  DM1 Set their 3-term coefficient to 93 and attempt to 

solve by factorising or other accepted method 

for solving their 3-term quadratic.  

 9

4 
= −p  and 

1

4
=p  

A1 SC B1 following M0 if method for solving 

quadratic is not shown. 

  3  

7
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Question Answer Marks Guidance 

3 

( )
3

5 3
25 5 4

 or    or 1  0
3 2

px x
p

−     
     

     
 

B1 May be seen in a list.  

Allow with or without x’s.  

Condone missing brackets only if recovered later. 

 2

3

64
10 p

p
   

B1 This term must now be identified if given as part of a list. 

Allow with or without x’s. 

 
  

7 7
 

 integer 
 1280

Their k
x x

p
 =   

M1 
Condone e.g. 

7640
1280

x

p
=  if 

7x  then disappears in 

subsequent work. Must be from ( )
3

5 3
2 .

4
 a px x

p

−  
  

 
 

 1

2
p =   

A1 OE 

SC B1 for ( )
1

5 1
25 5 4

 or    or  5 4.
4 1

px p
px

−     
   =    

     
 

  4  
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Question Answer Marks Guidance 

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  

8
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Question Answer Marks Guidance 

10(a)(ii)  2  2  8  or 2   or   4 12  and     4 24d k k k k k a k = − − = = =   *M1 Using a correct method to find a and d from their k. SOI. 

May have been found in (a)(i) but must be used in (ii). 

 
( )20

20
S 2 24 19 12

2
=  +   or  = ( )

20
24  252

2
+  

DM1 Use of correct sum formula with 20n =  and their a and d.  

 
20S 2760=   A1  

  3  

10(b) 3 5

2

36 and 6

1
or 

6

ar ar

r

= =

=
      

B1 SOI  

WWW 

 6 1 6
    or  

36 66
r

 
= = 

 
 

*M1 Using a correct method to find r. Condone .  

 3

3

36 1296
   36 6 ,  216 6  or  

61

6

a
 

= =  
  

 
 

  
*M1 Using a correct method to find a. Condone .  

 216 6
S

1
1

6

 =

−

  
DM1 Using the correct formula with their a and their 1r  .  

 

 1296
[S ] 

6 1
 =

−
 or 

7776

216 6−
  

A1 OE in the required form. 

0.408 529 Sr a =  =  = 894 scores 4/5. 

  5  

9


