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Materials
e For this paper you must have the OxfordAQA Pure Mathematics Examination Booklet (enclosed)
e You may use a graphical calculator.

Instructions

o Use black ink or black ball-point pen. Pencil should only be used for drawing.

¢ Fill in the boxes at the top of this page.

o Answer all questions.

¢ You must answer the questions in the spaces provided. Do not write outside the box around each
page or on blank pages.

¢ |f you need extra space for your answer(s), use the lined pages at the end of this book. Write the
question number against your answer(s).

e Do all rough work in this book. Cross through any work you do not want to be marked.

o The final answer to questions requiring an algebraic expression should be given in simplified form,
unless stated otherwise.

Information
e The marks for questions are shown in brackets.
e The maximum mark for this paper is 60.

Advice

¢ Unless stated otherwise, you may quote formulae, without proof, from the booklet.
¢ Show all necessary working; otherwise, marks may not be awarded.
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2
Answer all questions in the spaces provided.

k-2

1 (@)  The matrix A is defined by A=[ 6

5
where k is a constant.
k-3

ltis given that A" does not exist.

Find the possible values of &

[2 marks]
Answer
3 3
1 (b)  The matrix B is defined by B= BB
3 3
1 (b) (i) Show that B* = pI where p is aninteger and I is the 2x2 identity matrix.
[2 marks]
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1 (b) (ii) Use your answer to part (b)(i) to find the matrix B°
[2 marks]

Answer

1 (b) (iii) The matrix C is defined by C =%B9

Atriangle T, is mapped onto a triangle T, by the transformation represented by the
matrix C

The triangle T, has area 3 square units.

Find the area of triangle T,
[3 marks]

Answer
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2 The function f is defined by f(x)=2x° —%xz —2x+4

2 (a) Show that the equation f(x)=0 has aroot « intheinterval 2<x<3
[2 marks]

2 (b) Starting with the interval 2 < x <3, use interval bisection twice to find an interval of
width 0.25 in which « must lie.
[3 marks]

Answer
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2 (c) Taking x, =2.5 as a first approximation to « , use the Newton—Raphson method once
to find a second approximation x, to «

Give your answer to three decimal places.
[4 marks]

2 (d) A student wants to use the Newton—Raphson method to find roots of the
equation f(x)=0

The student uses an initial value of x, =2
By considering the tangent to the curve y = f(x) at x =2, explain why the student’s

method will not work.
[2 marks]
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3 The variables x and y are related by the equation
y=ax
where a and b are constants.

Itis given that X =log,,x and Y =log,,y

3 (a) Show that there is a linear relationship between X and Y
[2 marks]
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3 (b) Some values of y and x are obtained in an experiment.

Values of Y are plotted against values of X and the line of best fit is drawn, as shown
in Figure 1

Figure 1

Find the value of ¢ and the value of b
[3 marks]
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4 (a) Find the general solution of the equation

3 _m)_A3
COS(ZX 4j—

Give your answer in terms of =«
[5 marks]

Answer
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4 (b) Use your answer to part (a) to find the sum of all of the solutions to the equation

3 _m)_A3
COS(ZX 4j— 2

that lie in the interval 0<x<15x

Give your answer in the form km where k is a constant.

[4 marks]

Answer
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5 Atriangle T with vertices A(4,0), B(7,1) and C(7,3) isshown in Figure 2
Figure 2

y

5

4

3 C

2

1 B

A
(0 1 2 3 4 5 6 7 8 Xx

cos20 sin20

The matrix M=
[sinZ@ —cos 260

} is used to transform triangle T

The transformation represented by matrix M maps ABC onto A'B'C' where A’, B’
and C' are the vertices of a triangle R

The point A’ has coordinates (2, 2\/5)

5 (a) (i) Write down the matrix M

Give each element as an exact value.
[1 mark]

Answer

5 (a) (ii) Fully describe the transformation represented by the matrix M
[3 marks]
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-c d
5 (b)  The matrix N is defined by Nz[dc } where ¢ and d are constants.

c

The point A’ is invariant under the transformation represented by matrix N

5 (b) (i) Find the exact value of ¢ and the exact value of d
[3 marks]

5 (b) (ii) The transformation represented by matrix N maps the triangle R onto a triangle S

Use your answers to part (a)(i) and part (b)(i) to find the matrix that represents the
single transformation which maps triangle T onto triangle S
[2 marks]

Answer

5 (b) (iii) Describe the single transformation which maps triangle T onto triangle S
[3 marks]
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6 (a) Acurve C hasequation y=09x—2x’
The point P(3,9) lieson C

The point Q lieson C and has x-coordinate 3+ /

6 (a) (i) Show that the gradient of the line PQ is -3-2h

[3 marks]

6 (a) (ii) Explain how the result in part (a)(i) can be used to show that the tangentto C at the

point P is parallel to the line with equation 3x+ y =10

[2 marks]
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6 (b) The integral [ is defined by
I =J’ x* (9x—2x2 )dx
3

6 (b) (i) Explain why I is an improper integral.
[1 mark]

6 (b) (ii) Find the value of /

Show the limiting process used.
[3 marks]
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0.5 1.25
7 The martrix A is defined by A :{ }

-02 15

Find the invariant lines of the transformation represented by A

[5 marks]
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Answer

END OF QUESTIONS
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