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Question Answer Marks Guidance 

3(a) ( )21
2

d 4
d
v v
t
= − +   

( ) [ ]11 1 1
2 2 2tan  v t A− = − +  

*M1 Forming differential equation and integrating to a term 
involving an inverse tangent. Condone omission of +A. 

Allow M1 for integrating ( )21
2

d 4
d
v v
t
= +  to obtain a term 

involving an inverse tangent. 

 A1 CWO, condone omission of +A. 

 ( )11 2 1
2 2 80,  2 :     tan πt v A −= = = =   DM1 Use initial condition to find constant. 

 ( )1
4

d 2 tan π
d
xv t
t

= = −  

( )( )[ ]1
42ln cos π  x t B= − +  

DM1 Integrate into term involving ln of cosine or sine. 
Accept modulus in ln term. 
OE, for example  

( ) ( )1 1
4 42 tan π , 2ln cos t πv t x B= − − = − + .  

 0,  0 :      ln2x t B= = =   

( )( ) ( )( )21 1
4 42ln cos π ln2    ln 2cos πx t t = − + = − 

 
A1 Use initial condition and obtain correct expression. 

AEF, may see an expression in terms of sec. 
Accept modulus in ln term. 

  5  

3(b) ( )( )1
42ln cos π ln2 0t − + =   M1 Solve equation to find a value for t. 

 1
2 πt =   A1 CWO 

  2  

1
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7(a) d

d

v
mgkv mg m

t
− − =  

B1 Must have m. 

 1 1
dt v

g kv 
= −

+





 

( ) 
1

ln  t kv C
gk

= − + +  

*M1 Separate variables and integrate to a natural 
logarithm term. 

Ignore modulus signs in this part. 

 

 
When v = u, t = 0:  ( )

1
  lnC kU

gk
= +  

DM1 Use initial condition to find constant OR use 

correct limits. 

Dependent on having integrated to obtain a 

natural logarithm term. 

 
( ) ( )

1 1
ln lnt kv kU

gk gk
 = − + + +   

1
ln

kU
t

gk kv





 +
=  

+ 
 

A1 AG, shown convincingly. 

Must see an intermediate step before reaching 

given result. 

Not dependent on B1. 

  4  

2
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7(b) 
2
5

d
2

d

v
v v

x
− − =  

5 5
2 2

5
 d 1 d

5 5

v
x v v

v v

 
= − = − − 

+ + 

 
 

 

M1 Three terms in equation of motion, separating 

variables and expressing integrand in a form 

that can be directly integrated. 

May be in terms of ,   and k U , for example 

1
1 dk

k

x v
gk v





 
= − − 

 + 





. 

Use of suvat in this part cannot be awarded 
any credit. 

 ( ) 5 25
2 2

ln 5    x v v C= − + + +  M1 Correct form.  

May be in terms of ,   and k U , for example 

2

1
lnx v v C

gk kgk

  
= − + + + 

 
. 

 When 0,   10:x v= =  ( )25
2

25 ln 15C = −  M1 Use initial condition to find constant OR use 

correct limits in a definite integral. 

 When ( ) ( )25 25
2 2

0,   25 ln 15 ln 5 11.3v x= = − + =  [m] A1  

 Alternative method for question 7(b) 

 
From part (a), 

2

5 5
2

15
ln ,      15e 5

5

t

t v
v

− 
= = − 

+ 
 

M1 Rearrange answer to part 7(a) in the form  

e= +btv a c .  

Use of suvat in this part cannot be awarded 

any credit. 

  
2
575

2
e 5  

t
x t B

−
= − − +  M1 Integrate to correct form. 

 When 
2
575 75 75

2 2 2
0,   0,    ,            e 5   

t
t x B x t

−
= = = = − − +  M1 Use initial condition to find constant OR use 

correct limits in a definite integral. 

 When 25
2

0,   2.5ln3,      25 ln3 11.3v t x= = = − =  [m] A1  

3



A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper  32

9231/32 Cambridge International AS & A Level – Mark Scheme 

PUBLISHED 

October/November 2025  

 

© Cambridge University Press & Assessment 2025 Page 17 of 17  
 

Question Answer Marks Guidance 

7(b) Alternative method for question 7(b) 

 
From part (a), 

2
55

2

15
ln ,      15e 5

5

t
t v

v

− 
= = − 

+ 
 

M1 Rearrange answer to part 7(a) in the form  

ae= +btv c . 

Use of suvat in this part cannot be awarded 

any credit. 

 
When 0,   2.5ln3v t= =  so ( )

2
5

2.5ln3

0
15e 5 d

t
x t

−
= −  

M1  

 2
5

2.5ln3
75
2

0

e 5
t

x t
− = − −

 
  

M1 Integrate to correct form. 

 ( )75 75 251
2 3 2 2

5 12.5 ln3 25 ln3 11.3x = −  −   − − = − =  [m]  A1  

  4  

7(c) 
Average speed = 

"11.3" "11.3"
 

1 0.04 10 0.2 2.5ln3
ln

10 0.04 0.2

=
 + 

 
  

 
M1 Divide their x from part 7(b) by the value of t 

when v = 0 using the given answer from part 
7(a). Condone if their x from part 7(b) is 

obtained using suvat. 

 4.10 [m s–1] A1 4.102, accept values in the range 4.10 – 4.11. 

  2  

 

 

4
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5(a) 2d
0.025 10

d

v
mv v m m

x
= − −   

B1 m  must be seen. 

 
2

d d
10 0.025

v
v x

v
= −

+


    

 

  ( )21
2

0.025 ln 400x c v− + = +   

*M1 Separate variables and integrate to a term involving 

( )2ln av b+  or ln
av b

pv q

 +
 

+ 
. 

 A1 Ignore modulus signs.  
Condone missing + c . 

OE, for example ( )220ln 400x c v− + = + .  

 1
2

ln800c =   DM1 Use initial condition to find constant of integration. 

 1
2020 2e 1

x
v

−
= −   

A1 AEF 

  5  

5(b) 2d
0.025 10

d

v
m v m m

t
= − −   

2

1
d d

10 0.025
t v

v
− =

+


   

  12tan
20

v
t k −− + =   

M1 Equation and integration to a term involving 1tan− .  

Accept missing m .  

 A1 Condone missing + k . 

 

 1 20 1
20 2

2tan πk −= =   M1 
Use initial condition with a term involving 

1tan
v

a

−  
 
 

. 

 ( )1 1
4 2

20tan πv t= −   A1  

  4  

5
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1(a) 3 d4 8
d

vx x v
x

+ =  
B1 Correct use of N2L. 

 3( 4 ) d 8 dx x x v v+  =  ∫ ∫  
2 4 21

44 2v x x c= + +  

M1 Attempt to integrate by separating variables. 

Must have d
d
vv
x

. 

Must include c+ . 

 ( )22 4 2 21 1 1
16 2 41         1v x x x = + + = +  

 

21
4 1v x= +  

A1 Use initial conditions to find c  and rearrange to 
obtain an expression for v  in terms of x . 

Condone 
2 4
4

xv +
= .  

Condone omitted explanation for choosing 
positive v . 

  3  

1(b) 21
4

d 1
d
x x
t

= +  leading to 21
4

1 d d
1

x t
x

 =
+

⌠

⌡ ∫ . 

( )[ ]1 1
22

14 d 2 tan
4

t x x C
x

−=  = +
+

⌠
⌡

 

M1 Separate variables and integrate to 1tan−  form. 
Only FT their v of the form 2ax b+ . 

 0C =  so ( )1
22 tanx t=  A1 Must have C+  and statement that 0C = . 

  2  

6
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3(a) 2 d

d

v
mg mkv mv

x
− − =  

B1 Correct use of N2L with m seen. 

 

2
d d

v
x v

g kv
= −

+



  leading to ( ) 21

ln
2

x g kv c
k

= − + + . 
M1 Attempt to integrate by separating variables. 

Correct form. Allow missing c+ . 

 
 v U= when 0x = , so ( )21

ln
2

c g kU
k

= + . 
M1  

 2

2

1
ln

2

g kU
x

k g kv

 +
=  

+ 
 (metres) 

A1 AG, shown convincingly. 

  4  

3(b) 21
40

d
10

d

v
v

t
+ = −  

2

40
d d

400
t v

v
= −

+


   

*M1 Attempt to integrate by separating variables. 

 ( )( )140 1
20 20

tant v C−= − +  A1 Correct integration. 

 

 When 0t = , 20v = , so 1
2
πC =   

1 1
2
π2 tan (0)t −= − +  

DM1 Find C and substitute 0v =  to find value for t . 

 1.57t =  (seconds) A1 CWO, accept final answer of 1
2
π . 

  4  

7


