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1 Find the roots of the equation w 32 05 + = , giving your answers in the form reii , where r 02  and r r– 1G i . [5]
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2 A curve has equation xy = , for x0 2G G . Find, in terms of r, the area of the surface generated when the curve is rotated through 2r radians about the x-axis. [5]
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3 Let a ( )lnI x x1 dn
n

0= +` jy , where n is a non-negative integer and a 02 .
 (a) By considering the derivative of ( ) ( )lnx x1 1 n+ +` j , or otherwise, show that for n 1H

( ) ( )lnI a a nI1 1n
n

n 1–= + + -` j . [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000004 *

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



5

9231/23/M/J/26© Cambridge University Press & Assessment 2026 [Turn over

 (b) Find I2 in terms of a. [3]
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4 Find the particular solution of the differential equation

tx tx x49 14 196dd dd e t2
2

71+ + = ,

 given that, when t 0= , x 7=  and tx 0dd = . [10]
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5 (a) Starting from the definitions of sech and tanh in terms of exponentials, prove that
sech tanht t1 2 2- = . [3]
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 It is given that
sinhx t t=   and  coshy t t= .

 (b) Show that tanhtanhxy t tt t 1dd = + + . [3]
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 (c) Show that ( )tanh
sechy

t t
t

x
t2d

d n
n2 2

2 = +
-` j , where n is an integer to be determined. [6]
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6 (a) Show that an appropriate integrating factor for

x xy y x x1 1 1dd2 2- + = - -` `j j

  is xx11 -+ . [4]
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 (b) Hence find the solution of the differential equation

x xxy y x1 1 1dd2 2- + = - -` `j j

  for which y 1=  when x 0= . [6]
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7 (a) Use the substitution u x1 2= -  to find x
x x1 d2-y . [3]
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0 1 2 n – 1 1n
x

y

nn
 The diagram shows the curve with equation for siny x1–=  for x0 1G G , together with a set of 

n rectangles of width n1 .
 (b) By considering the sum of the areas of these rectangles, show that

rsinn nr1 1
r

n

1
1 21– H -

=
b l/ . [5]
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 (c) Use a similar method to find, in terms of n, an upper bound for sinn nr1
r

n

1
1–

=
b l/ . [3]
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 (d) Deduce the exact value of lim sinn nr1
n r

n

1
1–"3 =
b l/ . [1]
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8 (a) The constants a and b are such that the system of equations
,
,
,

x y z
ax y z

x by z
6 12 12 1

4 2
2 8 3

- - =
+ + =
+ - =

  does not have a unique solution. Find a in terms of b. [3]
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 (b) Given that a – 41=  and b 32–= , show that the system of equations in part (a) is inconsistent. Interpret this situation geometrically. [3]
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 The matrix A is given by

,A 612
1248

1218– –
–

–
–= f p

 (c) Show that 101f p is an eigenvector of A and state the corresponding eigenvalue. [2]
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 (d) Find a matrix P and a diagonal matrix D such that A PDP 1–= . [7]
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Additional page
If you use the following page to complete the answer to any question, the question number must be clearly shown.
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