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Answer all questions.

Answer each question in the space provided for that question.

1 A curve passes through the point (1, 3) and satisfies the differential equation
dr x
de  1+x3
Starting at the point (1, 3), use a step-by-step method with a step length of 0.1 to
estimate the value of y at x = 1.2. Give your answer to four decimal places.
(5 marks)
R‘jﬁg; Answer space for question 1
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2 (a) Solve the equation w2 + 6w + 34 = 0, giving your answers in the form p + g¢i,
where p and ¢ are integers. (3 marks)
(b) It is given that z = i(1 4+1)(2 +1).
(i) Express z in the form a + b1, where a and b are integers. (3 marks)
(ii) Find integers m and n such that z + mz* = ni. (3 marks)
“wr | Answer space for question 2
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3 (a) Find the general solution of the equation

T V3
i 2 _> = —
sm( x—|—4 >

giving your answer in terms of 7. (6 marks)
(b) Use your general solution to find the exact value of the greatest solution of this
equation which is less than 67 . (2 marks)
R‘:ﬁg; Answer space for question 3
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4 Show that the improper integral J 7_ dx has a finite value and find that value.
25 XA/ X
(4 marks)
R‘Zﬁg; Answer space for question 4
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5 The roots of the quadratic equation
X242 —-5=0
are o and f3.
(a) Write down the value of « + f and the value of af. (2 marks)
(b) Calculate the value of a? + 2. (2 marks)
(c) Find a quadratic equation which has roots «>f + 1 and of> + 1. (5 marks)
R‘Zﬁg; Answer space for question 5
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6 (a) The matrix X is defined by {1 2} .

(4 marks)
. 1 0
(b) It is given that A = 0 11
(i) Describe the geometrical transformation represented by A. (1 mark)

3 0

m 2

. . 2
(i) Given that X* = {3 p

} , find the value of m. (1 mark)

(i) Show that X3 — 7X = ul, where n is an integer and I is the 2 x 2 identity matrix.

(ii) The matrix B represents an anticlockwise rotation through 45° about the origin.

1

Show that B = k[l

_” , Where £ is a surd. (2 marks)

(iii) Find the image of the point P(—1, 2) under an anticlockwise rotation through 45°
about the origin, followed by the transformation represented by A. (4 marks)
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7 The variables y and x are related by an equation of the form
y = ax"
where a and n are constants.
Let Y =log;gy and X = log(x.
(a) Show that there is a linear relationship between Y and X. (3 marks)
(b) The graph of Y against X is shown in the diagram.
A
6
5
N
3
2
1-
L e
Find the value of n and the value of a. (4 marks)

=er | Answer space for question 7
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8 (a) Show that
n
Z2r(2r2 —3r=1) =n(n+p)n+q)?
r=1

where p and ¢ are integers to be found. (6 marks)

(b) Hence find the value of

20
Z 2r(2r% = 3r — 1) (2 marks)
r=I11
R‘Zﬁ{i’; Answer space for question 8
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(a) Find the x-coordinates of 4 and B. (2 marks)

(b) The line y = mx (m > 0) is a tangent to the ellipse, with point of contact P.

An ellipse is shown below.

YA

><V

The ellipse intersects the x-axis at the points 4 and B. The equation of the ellipse is

(x—4)°

2
— 1
T

(i) Show that the x-coordinate of P satisfies the equation

(14 4m*)x? —8x+12=0 (3 marks)
(ii) Hence find the exact value of m. (4 marks)
(iii) Find the coordinates of P. (4 marks)
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