De Moivres Theorem
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De Moivre's theorem			If z = r(cos α + i sin α), and n is a natural number, then
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Example 1:Write(v3+7)  intheform s+ bi

First determine the radius:

Sincecosa=y/3/2  andsina =%, amust be in the first quadrant and
= 30° Therefore,
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Example 2:Write(v/2=1/2) " intheform a+bi.

First determine the radius:

r=|/2-iv3)

Sincecost=12=/2/2 andsin0t==/2/2 ,amustbeinthe
fourth quadrant and a = 3152 Therefore,

(V2-i/2)'= | (cmle”-Q-isin}lia)]‘
(/2-if2)'=2
(V2-i/2)'=
(/2=1/2)"=16(cos180"+ isin180°)
)
)
)=

cos(4-315°) + isin(4-315 )]

16(cos1260° + 7sin 1260° )

(V2-i/2)'=16(=1+0i)
(V2-i/2)"'==16+0i

(V2-i/2)'=-16
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Question 1: Solve (cos (——) +i'sin (—))
Solution:

- -
LetZ = (cos (— )+|5|n(T))w

According to De moiver Theorem:

(Cos + i sin @)n = Cos nf + i sin nd

Ls 0
7 )risn(—7)

=>Z=cos (

™ T
=cos (—5—) +isin(—5)
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Question 2: If Z = cos 30 + i sin 30°, find Z7
Solution:

Given Z = cos 30 + i sin 300

Now, Z7 = (cos 30° + i sin 30%)7

According to De moiver Theorem:

(Cosf +isin B)n = Cos nf + i sin n

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

=cos 2100 + i sin 2100

= cos (m + 30%) + i sin ( + 30°)

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

=-cos 300 - i sin 307
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