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INSTRUCTIONS
 ● Answer all questions.
 ● Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.
 ● Write your name, centre number and candidate number in the boxes at the top of the page.
 ● Write your answer to each question in the space provided.
 ● Do not use an erasable pen or correction fluid.
 ● Do not write on any bar codes.
 ● If additional space is needed, you should use the lined page at the end of this booklet; the question 

number or numbers must be clearly shown.
 ● You should use a calculator where appropriate.
 ● You must show all necessary working clearly; no marks will be given for unsupported answers from a 

calculator.
 ● Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place for angles in 

degrees, unless a different level of accuracy is specified in the question.

INFORMATION
 ● The total mark for this paper is 50.
 ● The number of marks for each question or part question is shown in brackets [ ].
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1 Solve the equation ( ) ( )ln lnx x3 5 2 4+ - - = . Give your answer in an exact form. [4]
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................

* 0000800000002 *

DO
 N

OT
 W

RI
TE

 IN
 TH

IS
 M

AR
GI

N 
    

    
    

    
 D

O 
NO

T W
RI

TE
 IN

 TH
IS

 M
AR

GI
N 

    
    

    
    

 D
O 

NO
T W

RI
TE

 IN
 TH

IS
 M

AR
GI

N 
    

    
    

    
 D

O 
NO

T W
RI

TE
 IN

 TH
IS

 M
AR

GI
N 

    
    

    
    

 D
O 

NO
T W

RI
TE

 IN
 TH

IS
 M

AR
GI

N

DFD



9709/22/O/N/25© UCLES 2025

3

[Turn over

2 Solve the equation tan sec2 3 182 i i+ =  for °° 180180– 1 1i . [5]
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3 (a) Solve the inequality x x3 4 2 5G- + . [4]
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 (b) Hence find the largest integer N satisfying the inequality 3 7 74 2 5.. NN 0 010 01 ## G- + . [3]
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4 The polynomial ( )xp  is defined by
( )x x x x x10 20 30 40p 4 3 2= - + - + .

 (a) Find the quotient when ( )xp  is divided by ( )x 32 +  and show that the remainder is –11. [3]
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 (b) Hence find the real roots of the equation ( )x 11 0p + = . Give your answers in exact form. [3]
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5 y

O x

A B

 The diagram shows the curve with equation cos siny x x4 2 8= +  for rx0 G G . The maximum points 
on the curve are denoted by A and B, and the shaded region is bounded by the line segment AB and the 
curve.

 (a) Find the coordinates of A and B. [5]
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 (b) Find the exact area of the shaded region. [6]
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6 (a) Given that x 5e e dx x
a

a
2
1 2

4
1

2
–

–
+ =b ly , where a is a positive constant, show that

  a 10ln e ea a
2
1

2
1

2
1 4– –= + +b l. [4]
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 (b) Hence show by calculation that the value of a lies between 1.0 and 1.2. [2]
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 (c) Use the iterative formula
lna 10 e en

a a
1 2

1
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1 4– –= + ++

n nb l
  to find the value of a correct to 4 significant figures. Give the result of each iteration to 6 significant 

figures. [3]
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7 A curve has equation ex y x5 4 7 10 0y2 2+ - + = .

 (a) Find an expression in terms of x and y for x
y

d
d  and hence find the gradient of the curve at the point 

for which y 0= . [6]
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 (b) Show that there is no point on the curve at which the tangent is parallel to the y-axis. [2]
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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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