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CompLEX NumBERS & MATRICES (Q 3, PAPER 1)

2009

3 (@) z=a+hiand z, =c+di, where i* =-1.

Show that z, +z, = z, + z,, where Z is the complex conjugate of z.

1 -3
(b) Let A:1 V3 :
23 1
(i) Express A®in the form (g E],where a,beZ
(if) Hence, or otherwise, find AY.
(c) (i) Use De Moivre’s theorem to prove that sin36 = 3sin —4sin® 6.
(i) Hence, find [sin®0do.
SoLuTION
3(a) LHS RHS
2,41, 7,+1, Re +ilm=Re —iIm
=a-+bi+c+di =a+bi+c+di
=(a+c)+(b+d)i =a-bi+c—di
=(a+c)—(b+d)i =(a+c)-(b+dji
3 (b) (i)
A_1(1 —\/5] A = Ax A
2\V3 1 e 1f1 =B 11 B
= — X —
w if1 B VB 2(J3 1) 2(J3 -1
43 1 (V3 1 _1[—4 Oj
1 -2 243 4l 4
0 -1
C1(-1 3
2\J3 1
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3 (b) (ii)

A17:A2XA15
C1(-1 —B8)(-1 oY’
23 a o —J
_1{-1 B o
2(y3 1L 0 (-Dp®
_1(-1 —B)(-1 0
_E\/§ -1 )\ 0O —J
11 3
23 1

3(c) (i)

(cosO +isin@)® = cos30 +isin30

|

D=a0:>D”=aO _(a" 0
0 b 0 b 0 b

| (cosO isin0)" =cosnd tisinnd

cos® 0 +3cos® O(isin0) +3cosO(isin ) + (isin0)* = cos 30 +isin 30

cos® 0 +3icos® AsinO +3i° cosOsin® O +i’sin® 6 = cos 30 +isin 36

cos® 0 +3icos’ BsinO —3cosOsin® O —isin® 0 =cos360 +isin 30

cos® 0 —3cosOsin® O + (3cos” Bsin O —sin® O)i = cos 30 +isin 30

Line up the imaginary parts:
3cos*@sinf —sin®H =sin36
3(1-sin®0)sin@ —sin®H =sin 30
3sin@ —4sin* 6 =sin 30

3 (c) (ii)

3sin@ —4sin* @ =sin 30
3sin@ —sin30 = 4sin’ 0
1(3sin6 —sin30) =sin®0

jsin3 0do = ﬂ(3sin9 —sin30)do

=-3c0s0 —1x1(-cos30)+c

=—3c0s0 + 0530 +cC

cos’ 6 =1-sin’6

Isin(ax+ b)dx = —Zcos(ax+b)+c




