COMPLEX THEOREM

(i) if neZ (the set of integers), then ( cos # + i sin # )" = cos (n#) + i sin (n#)

(ii) if n ¢ Q (the set of rational number), then cos (n#) + i sin (n#) one of the values of (cos # + i sin )",

Roots of Unity
Let z = a + ib be a complex number, and let r ( cos # + i sin # ) be the polar form of z.

Then by De Moivre's theorem r‘-‘“{cos (-g-)+ i sin(-g-)} is one of the values of .

z= (1) Ski)

Roots : 1, ay, aa ..... G
Roots : 1, w, w?, where n . 2ar e
Properties of Cube Roots of Unity Properties of n"‘ Roots of Unity

o 1+ +0¥=0 e They are in G.P. with common ranoe
. m=e‘3i:=t:os%+rsm%-—]T
o —e"'l" "-054—;+lsin 4;! = ; _i 3 B |P+(a|]p+(rz’)’+ +(a, P=nifp=kn
e The three cube roots of unity when plotted on the 1 ® (1-¢,) (1-¢;)

argand plane constitute the vertices of an equilateral
triangle. +i e (1+a,)(+a,)

Mm n is odd
0 ifn = 3k
w =1 ifn=3k+1
3 Ho  ifn=3k+2

e

o1 +aP+c+...+a® =0ifp=kn

Centroid, Incentre, Orthocentre & Circumcentre of a triangle on a complex plane
L+n2+23 Alz)
3

az+bz+cz
a+b+c

Zitan A+ Zatan B+ Zatan C
tan A +tan B + tan C

Z) (sin2A) + Za (sin2B) + Z3(sin2C) B(z2) |
sin2A + sin2B + sin2C

(a) Centroid'G ' =

(b) Incentre ' 1' =

(c) Orthocentre ' Zu' =

(D) Circumcentre' Zs' =
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