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In addition to this paper you will require:
* an 8-page answer book;
* the blue AQA booklet of formulae and statistical tables;
* an insert for use in Question 7 (enclosed).

You may use a graphics calculator.

Time allowed: 1 hour 30 minutes

Instructions

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

¢ Write the information required on the front of your answer book. The Examining Body for this paper
is AQA. The Paper Reference is MFP1.

* Answer all questions.

¢ All necessary working should be shown; otherwise marks for method may be lost.

¢ Fill in the boxes at the top of the insert.

Information
¢ The maximum mark for this paper is 75.

e Mark allocations are shown in brackets.

Advice
* Unless stated otherwise, formulae may be quoted, without proof, from the booklet.
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Answer all questions.

1 The matrices A and B are defined by

e

(a) Calculate the matrices:
(i) A+B; (2 marks)
(i) AB. (2 marks)

(b) Show that A+ B — AB = kI, where £ is an integer and I is the 2 x 2 identity matrix.
(2 marks)

2 A curve satisfies the differential equation

Y_ sin 2x

dx

where the angle 2x is measured in radians.

Starting at the point (0.5, 1) on the curve, use a step-by-step method with a step length of 0.1 to
estimate the value of y at x = 0.7. Give your answer to three significant figures. (6 marks)

3 (a) Use the formulae

r?=in(n+1)(2n+1)
r=1
n
and ” :inz(rz—l—l)2
r=1
to show that
n
rrr—1) = %n(n2 —1)(3n+2) (4 marks)

(b) Use the result from part (a) to find the value of

11

ZVZ(V -1) (3 marks)

r=4
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4 The function f is defined for all real values of x by
fx) =x> +x
(a) Express f(2 + /&) — f(2) in the form
ph + gh* + riY®
where p, ¢ and r are integers. (5 marks)

(b) Use your answer to part (a) to find the value of f'(2). (2 marks)

5 Find the general solutions of the following equations, giving your answers in terms of m:
(a) tan3x =+/3; (3 marks)
(b) tan (3x — g) — V3. (4 marks)

6 The equation
X —4x+13=0

has roots o and .

(@) (1) Write down the values of o + f and «f3. (2 marks)
(i) Deduce that o + 2 = —10. (2 marks)
(iii) Explain why the statement «> + > = —10 implies that o and f§ cannot both be real.
(2 marks)
(b) Find in the form p + ig the values of:
i) (e+1)+(B+1); (1 mark)
(i) (a+i)(p+i). (2 marks)
(c) Hence find a quadratic equation with roots (o + 1) and (f + 1). (2 marks)

Turn over p
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7 [Figure 1, printed on the insert, is provided for use in this question.]

The diagram shows a triangle with vertices A(1, 1), B(3,1) and C(3,2).
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(a) The triangle DEF is obtained by applying to triangle 4ABC the transformation T represented
by the matrix
2 2
-2 2

(1) Calculate the coordinates of D, E and F. (4 marks)
(i) Draw the triangle DEF on Figure 1. (2 marks)
(b) Given that T is a combination of an enlargement and a rotation, find the exact value of:
(1) the scale factor of the enlargement; (2 marks)

(i1) the magnitude of the angle of the rotation. (2 marks)
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8 The diagram shows a part of the curve

2 2
2y
4 6

and a chord PQ of the curve, where P lies on the x-axis.

vy Q
P
e, X
(a) Write down the coordinates of P. (1 mark)
(b) The gradient of the chord PQ is 2. Find the coordinates of Q. (7 marks)

9 The function f is defined by

xZ + 4x
f(x) =
(x) x2+9

(a) (i) The graph of y = f(x) has an asymptote which is parallel to the x-axis. Find the
equation of this asymptote. (1 mark)

(i) Explain why the graph of y = f(x) has no asymptotes parallel to the y-axis.
(2 marks)

(b) Show that the equation f(x) = k has two equal roots if 9> — 9% —4 = 0. (4 marks)

(c) Hence find the coordinates of the two stationary points on the graph of y = f(x).
(6 marks)

END OF QUESTIONS
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THERE ARE NO QUESTIONS PRINTED ON THIS PAGE
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THERE ARE NO QUESTIONS PRINTED ON THIS PAGE
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Figure 1 (for use in Question 7)
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