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CompLEX NumBERS & MATRICES (Q 3, PAPER 1)

2005

3 (a) Given that A:((l) 0 j show that A® = A"

3 (b) Solve the quadratic equation 2iz” +(6+ 2i)z +(3—6i) = 0, where i* = —1.

3(c) (i) z=cosO+isin®. Use De Moivre’s theorem to show that z" +Z—1n =2cosn@, for

ne N.

4
(i) Expand (z+lj and hence express cos* @ in terms of cos46 and cos 26.
z

SOLUTION
3(a)
A is a diagonal matrix. Therefore, the following property holds:

a o0 a 0) (a" o
D = = Dn = =
(0 b} (0 bJ ( 0 an ....... o

The inverse of matrix A is given by:

a b 4 1 d -b
A:[c dj:A _(ad—bc)[—c aj ------- O
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3 (b)
Solve 2iz® +(6+2i)z+(3-6i)=0
a=2i
b= (6.+ 2i) ,_—byb’—dac _ —(6+ 2i) £ /(6 + 2i)? — 4(2i)(3 - 6i)
¢ = (3-6i) 2a 41
 —(6+2i) £ /36+24i + 4i> —24i + 48i° _ —(6+2i) £+/36—52
4i 4i
_ —(6+2i)++/-16 —6-2i+4i —6+2i —6-6i
4i 4i 4i 4

=341 —-3-3i 1+3i -3+3i
2i 2 2 2
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3(c) (i)

" +i =2"+2"=(cosO +isin@)" + (cosO +isinH)™"

z - =
z
= (cosné +isin n@) + (cos(—nO) +isin(—nA)) = cos nd +isin nd + cosnd —isin no

=2cosnh@

3 (©) (ii)

4 2 3 4
(z+lj :z4+4z3(1j+622(lJ +4z3(lj +(£)
z z z z z
1Y 1) (1
:>(z+—j :z4+422+6+4[—2j+(—4J
z z z
1Y 1 1
:{z+—j :(z4+—4j+4(22+—2)+6
z z z

Using the result in part (i):

= (2¢0s0)* = (2c0s40) +4(2c0s26) + 6

—16c0s* 0 =2c0s40 +8c0s 20 + 6

= c0s* 0 = 1(cos40 +4cos 20 +3)




