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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 ln z where 
it is noted that ln z ≡ logez
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1 q = 5i + 2j
 r = i – 3j 

 (i) Find p where p = q – 2r      [2 marks]
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 (ii) 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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 (ii) 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 + c = 0, where a, 
b and c are integers.     [4 marks]
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3 A circle is given by the equation

 x2 + y2 + 4x – 2y = 12

 (i) Find the centre and radius of the circle.     [5 marks]
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 (ii) Find the coordinates of the points where the circle 
crosses the x-axis.     [4 marks]
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4 (a) The expression  (x3 – 5x2 + 7x – a)  has a factor  
  (2 x – 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 + k x)6,  where k is a 
non-zero constant.     [5 marks]
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  (ii) Given that the coefficients of x2 and x3 are equal, 
find the value of k.     [3 marks]
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5 (a) Prove that

  tan θ + 1
tan θ ≡ 1

sin θ cos θ     [5 marks]
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 (b) Solve

  2 sin2 θ + 2 = 7 cos θ   0 << θ < < 360°     [7 marks]
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6 (a) Solve

  42x–1 = 25     [5 marks]
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 (b) The temperature θ °C of a cooling body, at time t hours, 
is given by

  θ = 120 ekt

  where k is a constant.

  When t = 2 θ = 80

  Find the value of θ when t = 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

 

x

y

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

 The rectangle has width x cm and length y cm.

 The wire is 8 cm long.

 (i) Show that

  y = 4 – x2 – πx
4      [4 marks]
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 (ii) Hence find, in terms of π, the value of x for which the 
area of the rectangle is a maximum.     [10 marks]
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8 Given that 4x = 32y

 and   (√3)x = 
27
9

1
2y
y–  

 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

  

1O

– 6

y

y = 4

x6

  The curve crosses the x-axis at x = 1 and x = 6

  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.     [7 marks]
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This is the end of the question paper
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