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Instructions
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Answer all questions.
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Answer all questions.

Answer each question in the space provided for that question.

1 A curve Cy has equation xy = 16 .

(a) Sketch the curve C; .

[1 mark]
(b) The curve C is translated by the vector [_32] to give the curve C,.
(i) Find an equation of C,.
[1 mark]
(ii) Write down the equations of the asymptotes of C, .
[1 mark]
(c) The curve C, is reflected in the line y = x to give the curve C;. Find an equation
of C5.
[1 mark]
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4
2 The equation
2 3
x—x?4+Z4+2=0
x 2

(a)

(b)

has one real positive root, «.

Show that o lies in the interval 2 <o < 2.5 .
[2 marks]

Taking x; = 2 as a first approximation to o, use the Newton-Raphson method to find
a second approximation, x,, to o. Give your answer to three decimal places.
[4 marks]
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3 A curve C has equation y = 2x(27 — x?).
The point P on the curve C has coordinates (-3, —108).
The point QO on the curve C has x-coordinate —3 + /.

(a) Find the gradient of the line PQ, giving your answer in its simplest form.
[3 marks]

(b) (i) Use your answer to part (a) to determine whether P is a stationary point on the
curve C. Explain your reasoning.
[2 marks]

(ii) Write down an equation of the tangent to C at the point P.
[1 mark]
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(a)

(c)

The quadratic equation

2x°+3x+ k=0

where k is a real constant, has roots o and 5. It is given that a? + ﬁz =—
Explain why the statement a? + 2 = —% implies that o and f cannot both

(b) Write down the value of o + f3.

Show that &k = 4.

|
(d) Find a quadratic equation, with integer coefficients, which has roots a? + E
1
B+
o

7
1

be real.
[2 marks]

[1 mark]

[2 marks]

and

[5 marks]
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5 It is given that z = p + 31 where p is a real number.

It is also given that w = z? — 8z* — 18p?i.

(a) Find, in terms of p, the real part and the imaginary part of w.
[5 marks]
(b) Given that w is purely imaginary, show that there is only one possible non-zero value
of w and state this value.
[3 marks]
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6 (a) Find the general solution of the equation
cos(x — 38°) + cos 80° =

giving your answer in degrees in a simplified form.

[4 marks]
(b) It is given that
cos o _ V3l
12 22
5
(i) Find the exact value of cos® (%) .
[1 mark]

5 . . .
(i) Hence express cos’ (%) in the form (sm%) (sm(an) + s1n(bn)) , Where a and b

are positive rational numbers.
[3 marks]
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7 (a)

(b)

n n
Use the formulae for Z r3, Z r? and Zr to show that

n
=1 r=1

r=1 r

n

S (a4 1)@dr— 1) - 12n§;r2 - g(n 1) (dn—1)

r=1

Hence show that there is exactly one value of n for which

n

> (16r —r—57) - 12nzn:r2 =0
r=1

r=1

stating the value of n.

[4 marks]

[5 marks]
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8 (a)

(b) (i)

(ii)

(iii) Hence find the matrix which represents the combined transformation of a stretch

The matrices A and B are defined by

p 5-2p

2 3
A= and B =
5]

3p
25 -2 15
2

Given that A 4+ gB = nl, where 1 is the 2 x 2 identity matrix, find the values of the
constants p, g and n.
[5 marks]

Write down the 2 x 2 matrix which represents a stretch parallel to the x-axis of scale
factor 3.
[1 mark]

Find the 2 x 2 matrix which represents a reflection in the line V3x —y =20, using
surd forms where appropriate.
[2 marks]

parallel to the x-axis of scale factor 3 followed by a reflection in the line V3x —y=0.
[2 marks]
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9

(a)

(b)

(c) (i)

(ii)

The diagram shows a sketch of a curve.

yA

—

0

=wv

. ) S5x—1
The equation of the curve is y = T
x —

Write down the coordinates of the point where the curve intersects the x-axis.
[1 mark]

Given that the line y = —x + ¢ intersects the curve, show that the x-coordinates of
the points of intersection must satisfy the equation

2+ @ —c)x+c—1=0
[3 marks]

Hence find the equations of the two tangents to the curve that are parallel to the
line y = —x.

(No credit will be given for solutions based on differentiation.)
[4 marks]

The two tangents touch the curve at the points 4 and B. Show that A8 and parts of
the two tangents can form three sides of a square and find the area of the square.
[6 marks]
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