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(i) Express (1 + 8i)(2 —1i) in the form x + iy, showing clearly how you obtain your answer.

8i
in the form x + iy.

1+
(ii) Hence express

n
Prove by induction that, for n > 1, Z r = %n(n +1)(2n+1).

r=1

2 1 3
The matrix M is given by M = ( 1 2 1 ) .
1 1 3

(i) Find the value of the determinant of M.

(ii) State, giving a brief reason, whether M is singular or non-singular.

Use the substitution x = u + 2 to find the exact value of the real root of the equation

X —6x’+12x-13=0.

n n n
Use the standard results for z r, z r? and z > to show that, for all positive integers n,

r=1 r=1 r=1

> (8 —6r* +2r) =21 (n + 1).

r=1

The matrix C is given by C = (; é)

(i) Find C!.

2

(ii) Given that C = AB, where A = ( X

1 -1
3),ﬁndB .

(2]

[3]

[5]

[3]
[1]

[5]

[6]

(2]

[5]

(a) The complex number 3 + 2i is denoted by w and the complex conjugate of w is denoted by w™.

Find
(i) the modulus of w,

(ii) the argument of w*, giving your answer in radians, correct to 2 decimal places.
(b) Find the complex number u given that u + 2u™ = 3 + 2i.

(c) Sketch, on an Argand diagram, the locus given by |z + 1| = |z].
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8 The matrix T is given by T = (2 0)

0o -2/

(i) Draw a diagram showing the unit square and its image under the transformation represented by T.

[3]

(ii) The transformation represented by matrix T is equivalent to a transformation A, followed by a
transformation B. Give geometrical descriptions of possible transformations A and B, and state

the matrices that represent them.

1 1 2
9 i) Show that — — = .
(@) Show tha r o r+2 r(r+2)

(ii) Hence find an expression, in terms of n, for

2 2 42
Ix3 2x4 7 nn+2)

(iii) Hence find the value of

< 2
(@) gr(r+2)’

2
® > r(r+2)

r=n+l

10 The roots of the equation
X —9x* +27x-29=0

are denoted by «, 8 and y, where « is real and 3 and y are complex.

(i) Write down the value of ot + 8 + 7.

(i) Itis given that B = p + ig, where g > 0. Find the value of p, in terms of c.

(iii) Write down the value of of3y.

(iv) Find the value of ¢, in terms of o only.
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