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Question Answer Marks Guidance 

4 Use correct product rule:
sin 2 sin 2sin 4 e cos2 cos 4 e+x xp x q x x   

 

M1 Condone sign error.  

Condone if no attempt at chain rule seen. 

 Obtain derivative sin2 sin24sin 4 e 2cos2 cos4 e− +x xx x x   A1 OE 

 Equate derivative to zero and obtain an equation in one trig function M1 Allow arithmetical errors. 

 Obtain 22sin 2 4sin 2 1 0+ − =x x  A1 OE 

 Obtain x = 0.113 and no other root A1 May be more accurate. 

  5  
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7 
State 

d 2
2

d 2 1
= −

+

x
t

t t
 

B1  

 Use correct quotient rule or correct product rule M1 Might split first as 1 1
2 4 2

.
t+

−  

 
Obtain 

( ) ( )

( )
2

2 1 .1 2d

d 2 1

+ −
=

+

t ty

t t
 oe 

A1 
Simplifies to 

( )
2

1

2 1+t
 

 
Use 

d d d

d d d
= 

y y x

x t t
 

M1 
Allow for 

d
.

d

x

y
 

 
Obtain answer 

( )( )( )
1

2 2 1 2 1 1+ − +t t t
  

A1 OE. Must have 1 in numerator. 

May have, e.g., 
( )( )2

1
.

2 1 4 2 2t t t+ + −
 ISW. 

 
Obtain 

2
2

ln 1
1 2 1 2

   
= − +   

− −   

y y
x

y y
 

B1 
OE, e.g. 

2
1

ln .
1 2 1 2

y
x

y y

   
= −   

− −   
 

 Use correct quotient rule to differentiate M1  

 

Obtain 
( )

( )
2

1 2 2d 2 2

d 1 2 1 21 2

 − + 
 = −  − −−  

y yx y

y y yy
  

A1 
OE, 

( )

( )

( )

( )( )

3 3

2

d 1 2 1 2

d 2 1 4 12 2 1 2

− −
= =

− − −− −

y y y

x y yy y
 

 ( )

( )( ) ( )( )( )

3
2

2 1

4

2 1 2 1

1d 1

d 2 1 1 2 2 1 1 2 1

+

+ +

−
= =
− − − − + − +

t

t

t t

t t

y

x t t t
 

M1 Express in terms of t. 

 
Obtain answer 

( )( )( )
1

2 2 1 2 1 1+ − +t t t
  

A1 OE 

  5  

2



A-Level Mathematics: 9709 Mathematics June 2025 Question Paper  31

9709/31 Cambridge International A Level – Mark Scheme 

PUBLISHED 

May/June 2025  

 

© Cambridge University Press & Assessment 2025 Page 12 of 21  
 

Question Answer Marks Guidance 

4 At ( )e, 3 ,  tan 1t =  or 
π
4

t =  B1 SOI 

 2 tand
sec e

d

tx
t

t
=    

B1  

 2d
6 tan sec

d

y
t t

t
=    

B1  

 
( )

2
tan

2 tan

d 6tan sec
 6 tan e

d sec e

t

t

y t t
t

x t

−
= = 


  

*M1 Correct use of their derivatives. 

 ( )63 e
e

y x− = −   DM1 Substitute for t, and use correct method for the 

equation of the line. 

 6

e
3y x= −   A1 Or exact equivalent. 

 Alternative Method for Question 4 

 
Correct cartesian form, e.g. 

3e
y

x =  or 
3

ln
y

x =  or ( )
2

3 lny x=  
B1 SOI 

 Differentiate function of a function *M1 Complete method. 

 
Obtain  

3d
e

d

y

e
y

x
k

y
=  or 

d 1
ln

d

y
k x

x x
=   

A1  

 
Obtain 31 3

6

d
e

d

y

y

x

y
=  or 

d 1
6 ln

d

y
x

x x
=   

A1  

 ( )63 e
e

y x− = −   DM1 Use correct method for the equation of the line. 
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4 6

e
3y x= −   A1 Or exact equivalent. 

  6  

    

Question Answer Marks Guidance 

5 Use ( ) 3
f 2 22a a− = −   M1 Or use long division and equate a constant 

remainder to 
322 .a−   

 Obtain 
3 3 3 3 3

24 4 14 22a pa a qa a− + − + = −   A1 Must evaluate the terms. 

OE, e.g. 4 16.p q+ =   

 
Use 

3
f

3
a

a
= −

 
 
 

 
M1 Or use long division and equate a constant 

remainder to 
3.a−  

 Obtain 
3 3 3 3 371 1

9 9 3
a pa a qa a+ + + = −  A1 Must evaluate the terms. 

OE, e.g. 9 31p q+ = −  

 Obtain 5, 4p q= = −   A1  

  5   
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11(a) d 2cos 2
sin 2

d sin 22

x
x

x x
=  Accept 

cos 2

sin 2

x

x
k  

B1 SOI 

 Use correct product rule M1*  

 Obtain correct derivative in any form A1 
E.g. 

d 2cos2
sin sin 2 cos .

d 2 sin 2

y x
x x x

x x
= − +    

 Equate the derivative to zero and obtain a horizontal equation DM1 E.g. sin sin2 cos cos2 0a a a a− + =   

 Use correct trig formulae to obtain an equation in one trig function DM1 E.g. 
2 1

4
cos3 0 or sin .a a= =   

 Obtain 
1
6
πa =   A1 Exact answer in radians only. 

  6  

11(b) Use    

2π dy x   M1*  

 Use double angle formula to obtain a form that can be integrated directly, 

e.g. 2 3cos sin2 d 2cos sin dx x x x x x=    

DM1 Or 1 1
4 2
sin4 sin2 d ,x x x+  

or ( )32 du u u−  by substituting u = sin x. 

 Obtain ( ) 41
2

π cos x−    A1 Or  ( )1 1
16 4

π cos4 cos2 ,x x− +  OE. 

 Use correct limits correctly DM1 
    ( )( )

π
241 1 1 1

2 2 2 20
π cos π cos π ,x −  = − −    

or  ( )1 1 1 1
16 4 16 4

π cos2π cosπ− + − −  OE. 

 Obtain final answer 
1
2
π   A1 If the factor of π  is missing throughout, allow the 

first 4 marks and A0 here. 

  5  
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11(a) Differentiate 
2cos x  to obtain 2sin cosx x−   B1 OE 

Could be stated as sin2 .x−  

 Use correct product rule *M1 With a ‘+’ in the middle. 

 Obtain derivative 
210sin2 sin cos 10cos2 cosx x x x x− +   A1 OE 

 Equate derivative to zero and obtain an equation in one trig function DM1 Trigonometry formulas used need to be correct. 

 Obtain 3 tan2
 x = 1, 4 sin2

 x = 1 or 4 cos2
 x = 3 or cos3 0x =   A1 OE 

 Obtain x = 
1
6
π only A1  

 Alternative Method for the Question 11(a)   

 Use double angle formula to obtain 3
10sin cosy x x=  B1  

 Use correct product rule *M1  

 Obtain derivative 4 2 210cos 30sin cosx x x−   A1 OE  

 Equate derivative to zero and obtain an equation in one trig function DM1 Trigonometry formulas used need to be correct. 

 Obtain 3 tan2
 x = 1, 4 sin2

 x = 1 or 4 cos2
 x = 3 or cos3 0x =   A1 OE 

 Obtain x = 
1
6
π only A1  
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11(a) Alternative Method 2 for the Question 11(a) 

 Use double angle formula to obtain ( )5
2
sin 2 cos2 1y x x= +  B1  

 Use double angle formula to obtain 
5 5
4 2
sin 4 sin 2y x x= +  *M1  

 Obtain derivative 5cos 4 5cos 2x x+  A1  

 Equate derivative to zero and obtain an equation in cos2x  DM1 22cos 2 cos2 1 0x x+ − =  

 Obtain 
1
2

cos2x =  only A1  

 Obtain x = 
1
6
π only A1  

  6  
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11(b) d
sin

d

u
x

x
= −   

B1 SOI 

 Reach an integral of the form  

3 dAu u   *M1 OE 

The question requires use of the substitution 

method. 

 Obtain 310 du u−    A1 OE 

Ignore limits, but check order of limits if no minus 

sign. 

 Substitute correct limits correctly in an expression of the form 
4Cu  or 

4cosC x  DM1 
u = 1 and u = 

2

2
 

x = 0 and x = 
1
π

4
 

1

2

1

2

1
3 3

1

10 d or 10 du u u u−    

Allow the correct answer from the correct 

integration and relevant limits to imply M1. 

 
Obtain answer 

15

8
 or 1.875  

A1 WWW 

ISW 

  5  
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