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1 (a) Use standard results from the list of formulae (MF19) to show that

( )r an bn cn1
r

n

1
2 3 2- = + +

=
/ ,

  where a, b and c are constants to be determined. [2]
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 It is given that u r r r r2 11 2 11r 2 2= - + - + + .

 (b) Use the method of differences to find u
r

n
r2=

/  in terms of n. [4]
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 (c) State the value of urr 2

3

=
/ . [1]
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2 The equation x x x2 3 1 04 3+ + + =  has roots , , ,a b c d .
 (a) Find a quartic equation whose roots are 13a , 13b , 13c , 13d  and state the value of 

1 1 1 13 3 3 3a b c d+ + + . [5]
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 (b) Find the value of 1 1 1 16 6 6 6a b c d+ + + . [2]
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3 The sequence of positive numbers , , , ...u u u1 2 3  is such that u 11 2  and, for n 1H ,

u u u
u

2 2
4n n n

n1
2= +

+ +
+ .

 (a) By considering u 1n 1 -+ , or otherwise, prove by mathematical induction that u 1n 2  for all positive integers n. [5]
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 (b) Show that u un n1 1+  for n 1H . [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000005 *
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

PapaCambridge ·  papacambridge.com 9231/14 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
9231/14 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-1DFFCBF0AD



6

9231/14/M/J/26© Cambridge University Press & Assessment 2026

4 The matrix A is given by

A k k133 11
1
1= -

-f p,

 where k is a real constant.
 (a) Find the values of k for which A is singular. [3]
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 The matrices B and C are given by

B 101
010= -f p and C 01 110 0= e o.

 (b) Show that CAB k k32 1 1= + -- -e o. [3]
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 (c) It is given that k = -2
  Show that the transformation in the x-y plane represented by CAB has no invariant lines. [5]
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5 The points A, B, C have position vectors
i j k,4 3 3+ +  i j k,2 2+ +  i j k,5 2 2+ +

 respectively, relative to the origin O.
 (a) Find the equation of the plane ABC, giving your answer in the form .ax by cz d+ + =  [5]
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 The point D has position vector i j k.32 + +
 (b) Find the acute angle between the line OD and the plane ABC. [3]
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 (c) Find the shortest distance between the lines AB and CD. [5]
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6 The curve C has equation ( )y xf= , where ( )x x xx x2 22 1f 2
2= -- + .

 (a) Find the equations of the asymptotes of C. [2]
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 (b) Find the coordinates of any stationary points on C, giving your answers correct to 1 decimal place. [4]
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 (c) Sketch C. [3]

 (d) Sketch the curve with equation ( )y x1f=  and state the set of values for which ( ) ( )x x1f f1 . [4]
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7 (a) Show that the curve with Cartesian equation
x y xy2 2 23+ =` j

  has polar equation sinr 221 i= . [3]
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 The curves C1  and C2  have polar equations

sinr 221 i=     and    
r

r 1
5

2
41

2i
= - +b l

 respectively, where r0 21G Gi .
 (b) Show that C1  and C2  intersect where

r sin5 2 441
2 2i i- + =eb l o

  and verify by calculation that this equation has a root a between .0 5i =  and .0 6i = . [3]
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 (c) Sketch C1  and C2  on the same diagram, clearly identifying each curve and any lines of symmetry. [4]

 (d) The region R is enclosed by C1  and C2  and includes the pole. Show that the area of R is given by
rsin tan4 4 5 5321 51 1 51 41a a a- + --` e bj lo,

  where a is the root found in 7(b). [6]
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