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Answer ALL the questions.

1

The matrices A, B and C are given by

A= <52a>, B = Cl;) and C = (3 6).

Find
(i) 5A — 4B, [2]

(i) BC. [2]

The complex number w has modulus 6 and argument 277’
Find \/3:; 21, giving your answer in the form x + iy, where
x and y are exact real numbers. [5]

d 0

0 1), where d # 0.

The matrix D is given by D = <
(i) Find D', [2]
Matrix D represents the transformation P.

(i) Describe fully the transformation P. [2]

—d 0
and is equivalent to the transformation P followed by the

0o 1
The transformation T is represented by the matrix ( )

transformation Q.

(ifi) Find the matrix that represents the transformation Q and
describe fully the transformation Q. [4]



4 ThelociL,, L, and L, are given by |z —3 —4i| =2,
arg(z—3—4i) = % and |z =z — 12| respectively.
(i) Sketch on a single Argand diagram the loci
Ly, L,and L,. [6]
(i) Indicate, by shading, the region of the Argand diagram
for which [z—3—4i/>2,0<arg(z—3—4i) < % and
z/<[z—12]. [3]

5 The cubic equation x> +2x? + 3x+4 = 0 has roots o, B and y.

1
u—+1
in « with integer coefficients. [4]

() Use the substitution x = to obtain a cubic equation

(1i) Hence, or otherwise, find the value of
1 1 1
—1|=—1)|——1]. [3]
)

6 (i) Find ¥ r(:2+r—17), giving your answer in a fully
r=1

factorised form. [5]

A sequence u, uy, u,, . . . is defined by u, = 5,

3

_ 2 _
u,=u,_q4+n”+n Tn for n = 1.

(if) By considering > (u,—u_._4), find a formula for «, in
r=1
terms of n. [3]

[You do not need to factorise your answer.]



7 The complex number a + 3i is a root of the quadratic equation
22— (T+i)z+16+ki=0,

where a and k& are positive real numbers.

(1) Find the value of « and the value of 4. [7]

(ii) Hence find the other root of the quadratic equation. [2]
a 1 —2)

-1 a 0],

2 3 1

8 The matrix A is given by A =

where « is a real constant.

(i) Show that A is non-singular. [4]
(if) Find A71. [4]

(ili) Hence solve the three simultaneous equations given
below. [3]

ax+ y—2z
—X + ay

2
1
2ax +3y+ z=0

(iv) Explain briefly why these equations have a unique
solution. [1]



9 The matrix M is given by M = ('g ';1>,
where m is a positive constant.
(i) Find M2 and M3 in terms of m. [4]

(if) Hence suggest a suitable form for the matrix M”, where n
Is a positive integer, n = 2. [2]

(iili) Use induction to prove that your answer to part (ii) is
correct. [4]

END OF QUESTION PAPER
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