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4 Find the particular solution of the differential equation

x
y xy y x x5 2 5 3d

d dd2
2 2+ + = + + ,

 given that, when x 0= , y xy 0dd= = . [10]
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7 (a) Show that tanhx x x1 1dd 1 2= --` j . [3]
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 (b) Find the solution of the differential equation

tanhx xy y x xdd 2 1- = - ,

  for x0 11 1 , given that y 0=  when x 21= . Give your answer in an exact form. [9]
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5 (a) Find the general solution of the differential equation

    cosx
y xy y x4 3 5d

d dd2
2 + + = . [7]
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 (b) For large positive values of x and for any initial conditions, show that the solution to part (a) can be approximated by
( )siny R x. z+ ,

  where the constants R and z are to be determined. [3]
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5 (a) Find the general solution of the differential equation
    sin cosx

y xy y x x2 2d
d dd2

2 + + = + . [7]
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 (b) For large positive values of x and for any initial conditions, show that the solution to part (a) can be approximated by
    ( )siny R x2c z- , 
  where R and z are positive constants to be determined. [3]
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6 Find the particular solution of the differential equation
    xy x xx y1 21 1dd 2+ - -+ =  
 given that ry =  when x 0= . Give your answer in an exact form. [10]

 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................

* 0000800000010 *

DO
 NO

T W
RIT

E IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN 

TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN 
TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN 

TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN 
TH

IS M
AR

GIN

DFD

9



A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper  24Name: 11

9231/24/O/N/25© UCLES 2025 [Turn over

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000011 *

DO
 NO

T W
RIT

E IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN 

TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN 
TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN 

TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN 
TH

IS M
AR

GIN

DFD

10



A-Level Further Mathematics: 9231 Mathematics - Further June 2025 Question Paper  21Name: 8

9231/21/M/J/25© UCLES 2025

5 Find the particular solution of the differential equation

tx tx x6 3 6dd dd e t2
2 + + = - ,

 given that, when t 0= , x tx 0dd= = . [10]
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7 Find the solution of the differential equation

xy x xx y10 615 1dd 2- + ++ = ,

 given that y 0=  when x 3= . Give your answer in an exact form. [10]
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4 Find the particular solution of the differential equation

tx tx x t t2 2 1dd dd
2

2 2+ - = + - ,

 given that, when t 0= , x tx 0dd= = . [10]
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7 Find the solution of the differential equation

xy x xx y6 52 6 4dd 2- + ++ = ,

 given that y 0=  when x 0= . Give your answer in an exact form. [9]
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