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The matrix A is given by A = ( 3 4 ) and I is the 2 x 2 identity matrix.

(i) Find A —4I. [2]

(ii) Given that A is singular, find the value of a. [3]

The cubic equation 2x* + 3x — 3 = 0 has roots ¢, 8 and .
(i) Use the substitution x = u — 1 to find a cubic equation in u with integer coefficients. [3]
(ii) Hence find the value of (ot + 1)(B + 1)(y + 1). [2]

The complex number z satisfies the equation z + 2iz* = 12 + 9i. Find z, giving your answer in the
form x + iy. [5]

Find z r(r + 1)(r — 2), expressing your answer in a fully factorised form. [6]

r=1

0 -1
(i) The transformation T is represented by the matrix ( 1 0 ) Give a geometrical description

of T. [2]

(i) The transformation T is equivalent to a reflection in the line y = —x followed by another
transformation S. Give a geometrical description of S and find the matrix that represents S. [4]

One root of the cubic equation x> + px* + 6x + ¢ = 0, where p and g are real, is the complex number
5-1i.

(i) Find the real root of the cubic equation. [3]
(ii) Find the values of p and gq. [4]
1 1 2r+1
i) Show that — — = . 1
@ o o(r+ 1?2 Pr+1)? 1
(ii) Hence find an expression, in terms of 7, for 2 ﬂ [4]
P ’ ’ - rA(r+ 1)
2r+1
iii) Find 2
(i) Z Y [2]
The complex number a is such that a> = 5 — 12i.
(i) Use an algebraic method to find the two possible values of a. [5]
(ii) Sketch on a single Argand diagram the two possible loci given by |z — a| = |a|. [4]

© OCR 2010 4725 Jan10



2 -1 1
9 The matrix AisgivenbyA=]10 3 1 |,wherea#1.
1 1 a

(i) Find A~'.

(i) Hence, or otherwise, solve the equations

2x—- y+ z=1,
3y+ z=2,
X+ y+az=2.

1 2
10 ThematrixMisgivenbyM:(0 1).

(i) Find M? and M°.
(ii) Hence suggest a suitable form for the matrix M".
(iii) Use induction to prove that your answer to part (ii) is correct.

(iv) Describe fully the single geometrical transformation represented by M.
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