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Instructions to Candidates

Write your Centre Number and Candidate Number in the
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Complete in black ink only.

Questions which require drawing or sketching should be
completed using an HB pencil.
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without working may not gain full credit.

Answers should be given to three significant figures unless
otherwise stated.

You are permitted to use a graphic or scientific calculator
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Information for Candidates

The total mark for this paper is 100.

Figures in brackets printed at the end of each question indicate
the marks awarded to each question or part question.

A copy of the Mathematical Formulae and Tables booklet is
provided.

Throughout the paper the logarithmic notation used is Inz where
it is noted that Ing = logez
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1 g=5it2j
r=i-3Jj

(1) Find pwherep=q—2r [2 marks]
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(if) Hence find the magnitude of p and the angle it makes
with the positive x-axis. [4 marks]
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2 Point A has coordinates (-1, 2).
Point B has coordinates (3, 10).

(i) Find the mid-point of AB.  [2 marks]
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(if) Find the gradient of AB.  [2 marks]
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(iii)Hence find the equation of the line perpendicular to AB,
which passes through the mid-point of AB.

Leave your answer in the form ax + by + ¢ = 0, where a,
b and c are integers. [4 marks]
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3 Adcircle is given by the equation
x2 +y2+ 4 — 2y =12

(i) Find the centre and radius of the circle. [5 marks]
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(if) Find the coordinates of the points where the circle
crosses the x-axis. [4 marks]

13801.03 MV18 14



13801.03 MV18 15 [TI.I rn over



4 (a) The expression (x3 —5x2+ 7x —a) has a factor
(2x —1).

Find the value of a.  [4 marks]
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(b) (i) Find the first four terms, in ascending powers of x,
in the binomial expansion of (1 + kx)®, where k is a
non-zero constant.  [5 marks]
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(i) Given that the coefficients of x2 and x® are equal,
find the value of k.  [3 marks]
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5 (a) Prove that

17 _ 1
tan® ~ sin@ cos#

tan@ + [5 marks]
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(b) Solve

2sin20+2=7cosf® 0=<0=<2360° [7 marks]
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6 (a) Solve

42x-1 = 25

[5 marks]
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(b) The temperature #°C of a cooling body, at time ¢ hours,
IS given by

0 = 120 ek
where k is a constant.
Whentr=2 6=80

Find the value of @ whent=5 [6 marks]
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7 A single piece of wire is bent into a shape as shown in
Fig.1 below

Fig.1

->

L T

The wire forms the outline of three sides of a rectangle
surmounted by a semi-circle.

The rectangle has width xcm and length ycm.
The wire is 8cm long.
(i) Show that

y=4-%5-T [4 marks]
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(if) Hence find, in terms of &, the value of x for which the
area of the rectangle is a maximum. [10 marks]
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8 Given that 4x = 32¥

X 92.)’
and (\3) = =

find the values of x and y.  [10 marks]
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9 (a) Fig. 2 below shows a sketch of a quadratic curve and a
straight line.

Fig. 2

yl\

A,

_\\
CD/
=

—6

The curve crosses the x-axisatx=1and x =06
The curve crosses the y-axis at y = -6
The straight line has equation y =4

Find the value of the shaded area. [11 marks]
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(b) Find the range of values of p for which the expression
2x2+px — (p+ 1)

is always positive. [/ marks]
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This is the end of the question paper
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