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The complex number a + ib isdenoted by z. Giventhat |z| =4 andargz = %n find a and b.

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

n
Use the standard results for Z r and 2 to show that, for all positive integers n,
r=1

n
i 3r2-3r+1)
r=1

The matrix A isgiven by A = (1 1)

3 5/)
(i) Find AL,

The matrix Bt isgivenby B = (l l)

4 -1)

(i) Find (AB)™!

(i) Show that
1 1 1

r r+1:r(r+1)'

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

1.1 1 1
276" 12 (n+ 1)
N 1
(iii) Hence find the value of Z .
4 1r(r+1)

The cubic equation 3x® — 9x? + 6x + 2 = 0 hasroots ¢, § and .

(i) (@ Writedownthevaluesof o+ +yand aff + By + yvo.
(b) Find thevalue of a? + B2 + y2.

(i) (@8 Usethe substitution X = 5 to find a cubic equation in u with integer coefficients.

(b) Useyour answer to part (ii) (a) to find the value of % + 1 + }

B v
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a 4 0
7 Thematrix M isgivenby M = (0 a 4).
2 31
(i) Find, interms of a, the determinant of M. [3]

(i) Inthe case when a = 2, state whether M is singular or non-singular, justifying your answer. [2]

(iii) In the case when a = 4, determine whether the simultaneous equations

ax+ 4y =6,
ay+4z =8,
2X+3y+ z=1,

have any solutions. [3]

8 Theloci C, and C, aregivenby |z - 3| =3and arg(z - 1) = %n respectively.
(1) Sketch, onasingle Argand diagram, theloci C, and C,. [6]
(ii) Indicate, by shading, the region of the Argand diagram for which

|z—3| <3 and O0<arg(z-1) < 37 [2]

Bl

9 (i) Write down the matrix, A, that represents an enlargement, centre (0, 0), with scale factor v2.
[1]

y o V2 3V2 | | _
(i) The matrix B isgiven by B = . Describe fully the geometrical transformation
L2 vz
represented by B. [3]
. 11
(iii) Given that C = AB, show that C = (_1 1)' [1]

(iv) Draw adiagram showing the unit square and itsimage under the transformation represented by C.

[2]

(v) Write down the determinant of C and explain briefly how this value relates to the transformation
represented by C. [2]

10 (i) Usean agebraic method to find the square roots of the complex number 16 + 30i. [6]

(i) Use your answers to part (i) to solve the equation z2 — 2z — (15 + 30i) = 0, giving your answers
in the form X + iy. (3]
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