De Moivres Theorem

(cosz + isinz)" = cosnz + isinne

De Moivre's theorem If z=r(cos a+isin a), and n is a natural number, then

o 2z =r (cosn+isinnd)
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Let Z = (cos (

According to De moiver Theorem:
(Cos@ +isin @)n = Cos nf +isin nf
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Question 2: If Z = cos 30° + i sin 30°, find Z7.
Solution:

Given Z = cos 309 + i sin 300

Now, Z7 = (cos 30U + i sin 309)7

According to De moiver Theorem:

(Cos@ +isin #)n = Cos n# + i sin n@

== Z7 = cos (7 * 309 + i sin (7 * 309)

= cos 2109 + i sin 2100

= cos (m + 309 + i sin (7 + 309

[In 3rd quadrant both the given functions are -ve]

= _cos 30%-isin 30°
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Examples

|II-_ C
Example 1: Write( did ¥ f) in the form s + bi,

First determine the radius:

r= .,JG+:'\

g——
.f':\n",rj' +1
J.zl.,r'lrﬂ-i-!
r=2

Sincecosa=,3/2 andsina =% amustbeinthe first quadrant and

a = 30% Therefare,

{u.--“':* +i) ‘= z(cnsjn"+ fﬁi"‘%“ﬁ]]_
(/e = ““5(7'-‘ﬂ”}+s'sjn{?-.m")]
(/3 +1) = 128(cos210°+ isin210°)
(/3+i) =128 uzf;_,_:ij_j

(/3+i) =128 ﬁ_mu]

(/3+i) =—64,/3 - 64i




Example 2: Write( J2-i -./E) ' intheforma+bi

First determine the radius:

r=|/2-i/2]

r= 2+(- 2]
r=J2+2
r=2

Sincecost = = .,;'E /2 andsinOl = —./EIZ .amust beinthe
fourth quadrant and a = 315% Therefore,




Exercises

1
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Find (1 — i)®

Find (v3 — i)°




