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1 (a) Find the values of k for which the system of equations
,
,
,

x y z
kx y z
x ky z

2 3 1
5 6 2

7 2 9 3
+ + =
+ + =
+ + =

  does not have a unique solution. [3]
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 (b) Given that k 1= , show that the system of equations in part (a) is consistent. Interpret this situation geometrically. [3]
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2 Find the exact value of dx x x2 5
1

21
25

- +y , giving your answer in logarithmic form. [6]
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3 Find the particular solution of the differential equation
d
d dd ex

y xy y4 5 13 x2
2 3+ + =

 given that y 1=  and ddxy 0=  when x 0= . [10] 
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4 A curve has parametric equations 
    x t t t 13 2= - + -     and    ey t t= .
 (a) Show that 1 is the only real value of t for which x 0= . [1]
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 (b) Show that ( )dd exy t t
t

3 2 1
1 t

2= - +
+ . [3]

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

* 0000800000006 *

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



7

9231/24/M/J/25© UCLES 2025 [Turn over

 (c) Find the Maclaurin’s series for y up to and including the term in x2 . [6] 
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5 (a) Use de Moivre’s theorem to show that 
    sin sin sin sin sin7 64 112 56 77 5 3i i i i i=- + - + . [5]
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 (b) Hence find all roots of the equation
    x x x64 112 56 7 06 4 2- + - =
  in the form sin qr, where q is a rational number. [3]
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6 Find the solution of the differential equation 
    dd tanx xy y x x2 2 1- = -

 for which y 21 r=  when x 1= . Give your answer in the form ( )fy x= . [9]
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7 The matrix A is given by

    A 100
720

1153= -f p.

 (a) Find a matrix P and a diagonal matrix D such that A PDP6 1= - . [7]
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 (b) Use the characteristic equation of A to show that
    A A A Ia b c6 2= + + ,
  where a, b and c are integers to be determined. [4]
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8 The curve C has equation tanhy x=  for x 0H .
 (a) Sketch C and state the equation of the asymptote. [2]

 ............................................................................................................................................................
 (b) By considering a suitable set of N rectangles of unit width, use your sketch to show that
    ( )tanh ln coshr N

r

N

1
2

=
/ . [3]
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 (c) The arc of C joining the point where x 0=  to the point where lnx 321=  is rotated through one
  complete revolution about the x-axis. The area of the surface generated is denoted by S.
  (i) Use the substitution sechu x1 4= +  to show that 

    dS uu u 1
2

2
2

45
r= -y . [7]
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  (ii) Find the exact value of du u u12
22

45
r -y . You need not simplify your answer. [3]
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