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Answer all questions on the Printed Answer Book provided.

Section A (36 marks)

la+b
1  Rearrange the formula ¢ = a ; to make a the subject. [3]

2 Solve the inequality <x+5. [3]
3 (i) Find the coordinates of the point where the line 5x + 2y = 20 intersects the x-axis. [1]
(ii) Find the coordinates of the point of intersection of the lines 5x + 2y =20and y =5 — x. [3]
4 (i) Describe fully the transformation which maps the curve y = x> onto the curve y = (x + 4)%.  [2]
(ii) Sketch the graph of y = x> — 4. [2]
1
5 (i) Find the value of 144 2. [2]
1 4 a+bv7
ii) Simplif’ + . Give your answer in the form . 3
(i) Simplify =——= + - — = y - [3]
6  You are given that f(x) = (x + 1)?(2x - 5).
(i) Sketch the graph of y = f(x). [3]
(ii) Express f(x) in the form ax’ +bx* + ex + d. [2]
7  When x° + 2x° + 5x + k is divided by (x + 3), the remainder is 6. Find the value of k. [3]
5\3
8 Find the binomial expansion of (x + ;) , simplifying the terms. [4]
9  Prove that the line y = 3x — 10 does not intersect the curve y = x*> — 5Sx + 7. [5]
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Section B (36 marks)

10

Fig. 10

Fig. 10 shows a trapezium ABCD. The coordinates of its vertices are A (-2, —1), B (6, 3), C (3, 5)

and D (-1, 3).

(i) Verify that the lines AB and DC are parallel. [3]
(ii) Prove that the trapezium is not isosceles. [3]
(iii) The diagonals of the trapezium meet at M. Find the exact coordinates of M. [4]
(iv) Show that neither diagonal of the trapezium bisects the other. [3]

11 A circle has equation (x — 3)% + (v + 2)? = 25.
(i) State the coordinates of the centre of this circle and its radius. [2]

(ii) Verify that the point A with coordinates (6, —6) lies on this circle. Show also that the point B on
the circle for which AB is a diameter has coordinates (0, 2). [31

(iii) Find the equation of the tangent to the circle at A. [4]
(iv) A second circle touches the original circle at A. Its radius is 10 and its centre is at C, where BAC

is a straight line. Find the coordinates of C and hence write down the equation of this second
circle. [3]

[Question 12 is printed overleaf.]
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12 The curve with equation y = %x(lO — x) is used to model the arch of a bridge over a road, where x
and y are distances in metres, with the origin as shown in Fig. 12.1. The x-axis represents the road

surface.

y

A
B

» X
(0] A
Fig. 12.1
(i) State the value of x at A, where the arch meets the road. [1]

(ii) Using symmetry, or otherwise, state the value of x at the maximum point B of the graph.

Hence find the height of the arch. [2]

(iii) Fig.12.2 shows a lorry which is 4 m high and 3 m wide, with its cross-section modelled as a
rectangle. Find the value of d when the lorry is in the centre of the road. Hence show that the

lorry can pass through this arch. [3]

y
A

B

3m
4m
» X
0] d A
Fig. 12.2

(iv) Another lorry, also modelled as having a rectangular cross-section, has height 4.5 m and just
touches the arch when it is in the centre of the road. Find the width of this lorry, giving your
answer in surd form. [5]
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Section B (36 marks)
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