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1 (i) Solve the equation �9x − 2 � = �3x + 2 �. [3]
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(ii) Hence, using logarithms, solve the equation �3y+2 − 2 � = �3y+1 + 2 �, giving your answer correct to
3 significant figures. [2]
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2 Show thatÔ 7

1

6

2x + 1
dx = ln 125. [5]
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3 Solve the equation sec21 = 3 cosec 1 for 0Å < 1 < 180Å. [5]
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4

x

y

O! "

The diagram shows the curve with equation

y = x4 + 2x3 + 2x2 − 12x − 32.

The curve crosses the x-axis at points with coordinates �!, 0� and �", 0�.
(i) Use the factor theorem to show that �x + 2� is a factor of

x4 + 2x3 + 2x2 − 12x − 32. [2]
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(ii) Show that " satisfies an equation of the form x = 3
��p + qx�, and state the values of p and q. [3]
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(iii) Use an iterative formula based on the equation in part (ii) to find the value of " correct to

4 significant figures. Give the result of each iteration to 6 significant figures. [3]
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5 A curve has parametric equations

x = t + ln�t + 1�, y = 3te2t.

(i) Find the equation of the tangent to the curve at the origin. [5]
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(ii) Find the coordinates of the stationary point, giving each coordinate correct to 2 decimal places.

[4]
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6

x

y

O 0

R

The diagram shows the curve with equation y = / 
1 + 3 cos2

�
1
2
x
�!

for 0 ≤ x ≤ 0. The region R is

bounded by the curve, the axes and the line x = 0.
(i) Use the trapezium rule with two intervals to find an approximation to the area of R, giving your

answer correct to 3 significant figures. [3]
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(ii) The region R is rotated completely about the x-axis. Without using a calculator, find the exact

volume of the solid produced. [5]
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7

x

y

O

P

Q

The diagram shows the curve with equation y = sin 2x + 3 cos 2x for 0 ≤ x ≤ 0. At the points P and Q

on the curve, the gradient of the curve is 3.

(i) Find an expression for
dy

dx
. [2]
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(ii) By first expressing
dy

dx
in the form R cos�2x + !�, where R > 0 and 0 < ! < 1

2
0, find the

x-coordinates of P and Q, giving your answers correct to 4 significant figures. [8]
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)

must be clearly shown.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

© UCLES 2018 9709/23/O/N/18



15

BLANK PAGE

© UCLES 2018 9709/23/O/N/18



16

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable

effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will

be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International

Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after

the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local

Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2018 9709/23/O/N/18


