Complex Numbers &
Trig ldentities

(1) Express cos26@ and sin 26 in terms of cosé and siné

0520 +isin 20 = (cos@ +isin §)’
= c0s’ @ + 2isin@cosd —sin* @
By equating real and imaginary parts

c0s26 = cos’ & —sin® @ sin 26 = 2sin ¢cos 6




(i1) Express sin34,co0s 36 and tan 364 in terms of sing,cosd and tan &

0536 +isin36 = (cos @ +isin 9)3
= c0s’ @+ 3isin&cos® @ —3sin“ @cosP—isin’
By equating real and imaginary parts

- - 2 3 tan 360 = Sin 30
sin30 =3sindcos” 6 —-sin” ¢ cos 36
=3sinf(1-sin’*0)-sin*60  3sindcos’ O—sin® o

 cos®*@—3sin?@cosd
3sin@cos* @ —sin’ @

=3sin@-3sin°@—sin’ o

=3sin@ —4sin’ 6
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3 = 2
c0s 36 = cos® & —3sin” Hcos @ COS 9_332” o coso
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(iii) Show that x = cos% is a solution to 8x° —6x—-1=0

8x°—6x—-1=0
2(4x° —=3x)-1=0

let X = cosé
2(4c0s°@—-3c0sd)-1=0
2c0s360-1=0
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2

7w o I«
333
m o Ixw
9'9'9

0

T Sz . Irx
X=C0S—,CO0S—,SIN—
0 0 0

JC . .
X = cosg IS a solution




(111) Evaluate coszcosz_ﬂcos5_”
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X = c:os%,cos%z,sin%Z are the roots of 8x> —6x—-1=0

afy = product of roots
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(iv) Ifz=cos@+isind, find z" +in and z" —in
Z Z
2" =cosnd+isinnd
in: 2" =cos(—nd)+isin(—no)
‘ =cosn@—isinnd cos is even function = cos(— X) = cos X
sin is odd function = sin(— x) = —sin x

z”+i:2008n¢9 Z”—%:Zisinné’
2" Z

(v) Express cos’@ in terms of cosnd

1 3
(2C059)3=(Z+Zj 8cos® 9 = 2cos36 + 6cos O
8C0s’0=2"+3z++ cos36?=1c0539+§c056?
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:(z3+13j+3(z +1j
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Cambridge: Exercise 7B; 2to 5, 7 to 12




