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1 Solve the inequality x x3 4 2 12+ - . [4]
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2 The variables x and y satisfy the equation ey A kx3 = , where A and k are constants. The graph of ln y against x is a straight line passing through the points (-1.32, 5.09) and (0.25, 1.16).
 Find the values of A and k. [5]
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3 The equation of a curve is y xx x3 12 72
2= -+  .

 Find an equation of the normal to the curve at the point where x = 1. Give your answer in the form a b cx y 0+ + = , where a, b and c are integers. [6]
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4 The square roots of i71 20 3- - ` j  can be expressed in the Cartesian form ix y+ , where x and y are real and exact.
 By first forming a quartic equation, find the square roots of i71 20 3- - ` j . Give your answer in exact Cartesian form. [5]

 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
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5 (a) Show that ( ) ( )cos sin cosec sec cotx x x x x2 2/+ - . [4]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 (b) Hence, solve the equation ( ) ( )cos sin cosec secx x x x 3+ - =  for rx0 G G . [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 ............................................................................................................................................................
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6 A curve has the equation e cosy xx x4 22= +` j , where cos x 0! .
 (a) Show that the x-coordinates of the stationary points of this curve satisfy the equation tan x x 2= + . [3]

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

 (b) By sketching a suitable pair of graphs, show that the equation tan x x 2= +  has only one root in the interval r rx1 1- . [2]
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6 A curve has the equation e cosy xx x4 22= +` j , where cos x 0! .
 (a) Show that the x-coordinates of the stationary points of this curve satisfy the equation tan x x 2= + . [3]

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

 (b) By sketching a suitable pair of graphs, show that the equation tan x x 2= +  has only one root in the interval r rx1 1- . [2]
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 (c) Show by calculation that this root lies between 1.2 and 1.3. [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (d) Use the iterative formula ( )x 2+tanxn n1 1=+ -  to calculate this root correct to 3 decimal places. Give the result of each iteration to 5 decimal places. [3]
 ............................................................................................................................................................
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 (c) Show by calculation that this root lies between 1.2 and 1.3. [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (d) Use the iterative formula ( )x 2+tanxn n1 1=+ -  to calculate this root correct to 3 decimal places. Give the result of each iteration to 5 decimal places. [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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2 The variables x and y satisfy the equation ey A kx3 = , where A and k are constants. The graph of ln y against x is a straight line passing through the points (-1.32, 5.09) and (0.25, 1.16).
 Find the values of A and k. [5]

 ....................................................................................................................................................................
 ....................................................................................................................................................................
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 The shaded region on the Argand diagram shows points representing the complex numbers, z, defined by two inequalities. The shaded region is bounded by the circle and the line parallel to the imaginary axis shown in the diagram and includes its boundaries.
 (a) Find two inequalities in terms of z that define the shaded region. [3]

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

 (b)  Calculate the greatest value of z  for points in the shaded region. [3]
 ............................................................................................................................................................
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7
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 The shaded region on the Argand diagram shows points representing the complex numbers, z, defined by two inequalities. The shaded region is bounded by the circle and the line parallel to the imaginary axis shown in the diagram and includes its boundaries.
 (a) Find two inequalities in terms of z that define the shaded region. [3]

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

 (b)  Calculate the greatest value of z  for points in the shaded region. [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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8 Find the exact value of ex x3 dx2 3
0
1y . [6]

 ....................................................................................................................................................................
 ....................................................................................................................................................................
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9 The points A and B have position vectors 253-f p and 641
-f p respectively.

 The line t passes through the points A and B.
 (a) Find a vector equation for t. [2]

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

 The line s has equation r 1
134

12n= + -
-f fp p.

 (b) Determine whether s and t are parallel, intersect or are skew. [5]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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9 The points A and B have position vectors 253-f p and 641
-f p respectively.

 The line t passes through the points A and B.
 (a) Find a vector equation for t. [2]

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

 The line s has equation r 1
134

12n= + -
-f fp p.

 (b) Determine whether s and t are parallel, intersect or are skew. [5]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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10 The polynomial ax x bx11 43 2- + + , where a and b are constants, is denoted by p(x). It is given that (x - 2) is a factor of p(x), and that when ( )xpl  is divided by (x - 2) the remainder is 24.
 (a) Find the value of a and the value of b. [5]

 ............................................................................................................................................................
 ............................................................................................................................................................
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 ............................................................................................................................................................
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 ............................................................................................................................................................
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 ............................................................................................................................................................
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 (b) (i) When a and b have these values, factorise p(x) completely. [3]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

  (ii) Hence, solve the inequality ( )xp 0H . [2]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
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 ....................................................................................................................................................
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2 The variables x and y satisfy the equation ey A kx3 = , where A and k are constants. The graph of ln y against x is a straight line passing through the points (-1.32, 5.09) and (0.25, 1.16).
 Find the values of A and k. [5]

 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
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 (b) (i) When a and b have these values, factorise p(x) completely. [3]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

  (ii) Hence, solve the inequality ( )xp 0H . [2]
 ....................................................................................................................................................
 ....................................................................................................................................................
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11 (a) By differentiating sincos xx44 , show that if coty x4= , then cosecxy x4 4dd 2= - . [3]
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 (b) The variables x and y satisfy the differential equation

e sinxy y4dd( )x3 2 2=+ .

  It is given that ry 161=  when x 32= - .
  Solve the differential equation, and find the value of y in the range r y 081 G G-  when x = 1. [6]

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

* 0000800000016 *

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

16

9709/31/M/J/26© Cambridge University Press & Assessment 2026

11 (a) By differentiating sincos xx44 , show that if coty x4= , then cosecxy x4 4dd 2= - . [3]
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 (b) The variables x and y satisfy the differential equation

e sinxy y4dd( )x3 2 2=+ .

  It is given that ry 161=  when x 32= - .
  Solve the differential equation, and find the value of y in the range r y 081 G G-  when x = 1. [6]
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3 The equation of a curve is y xx x3 12 72
2= -+  .

 Find an equation of the normal to the curve at the point where x = 1. Give your answer in the form a b cx y 0+ + = , where a, b and c are integers. [6]
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