Complex Numbers &
Trig Ildentities

(1) Express cos26 and sin26 in terms of cosé and sin &

c0s26 +isin 20 = (cos & +isin )’
=co0s” @+ 2isin@cosd—sin’ &
By equating real and imaginary parts

cos26 = cos” @ —sin’ 6 sin 20 = 2sin @ cos b




(1) Express sin36,cos 36 and tan 36 in terms of siné,cosé and tan &

cos360 +isin 36 = (cosé’ +isin (9)3
—cos’ @ +3isin@cos’ @ —3sin*@cos@—isin’

By equating real and imaginary parts

10 sin 36
sin360 = 3sinfcos” & —sin’ & tan 56 = cos 36
=3sin@(1-sin’0)-sin’60  3sinOcos’ O—sin’ O

 cos’@—3sin’Hcosb

3sin@cos* @ —sin’ 6

=3sin@ —3sin’ @ —sin’ 6

—3sin@—4sin’ 0

_ cos’ 0
cos36 =cos’ @ —3sin” O cosb cos” & —3sin” & cos
= cos’ 6’—3(1 —cos” 6’)0086’ . CO.S336’
3sinf sin” 6
=cos’@—-3cosf+3cos’ 0  05h cosg 3tanf—tan’O
—4cos’@—-3cosb - cos3¢9_3sin26’ ~ 1-3tan’@

2
cos’@ cos’d



(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(4cos’ @—3cos@)—1=0
2cos360—-1=0
cos36 = 1
2
10 T | St | I
3 3 3 We require three
T St Ix consecutive
0= 9°9 9 unique solutions
_ oo Sm  Tm - x = 0S8 is a solution
x—cosg,cos9,cos9 9




(111) Evaluate cos 2 cos =% cos o
9 9 9

T S T 3
X = COS—, cOS—, cos— are the roots of 8x  —6x—1 =10

9 9 0
1
apy = g product of roots

T Sr  Tx 1
COS—COS—COS— = —
9 8

77Z' 27[

but cos— = —cos—

9 9
T  2n  Srm 1

. COS—COS——COS— = ——
9 8




(iv) If z=cos@+isinb, ﬁndz”+in andz”—in
z A

z" =cosn@+ismmn@

1 . ..
— =z" =cos(—n6)+isin(—no)
z . . .
=cosnf —isinnf {cos is even function = cos(— x) = cos x}

sin is odd function => sin(—x)=—sinx

1 1 .
z"+—=2cosnf z' ——, =2isinnd
n
z VA

(v) Express cos’ @ in terms of cosn6

1 3
(20059)3:(Z+Zj 8cos’ @ =2cos30 +6¢cosd
3 1
8cos’@=z"+3z+"+ .'.cos36’:lcos3¢9+§cos<9

z
:(z3+13j+3(z+1j
Z VA



Exercise 3B; 2to4,6to 8,11 to 14
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