Finding Powers and Roots of Complex Numbers in Polar Form
[bookmark: _GoBack]Finding powers of complex numbers is greatly simplified using De Moivre’s Theorem. It states that, for a positive integer n, ​  is found by raising the modulus to the nth power and multiplying the argument by n. It is the standard method used in modern mathematics.		
[image: ]
[image: ]
image1.png
A GENERAL NOTE: DE MOIVRE’S THEOREM

If 2 =7 (cos @ +isin ) is a complex number, then
2" =r"[cos (nd) + i sin (nf)]
2" =r"cis (nf)

where n is a positive integer.

EXAMPLE 10: EVALUATING AN EXPRESSION USING DE MOIVRE’S THEOREM

Evaluate the expression (1+7)° using De Moivre’s Theorem.
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SOLUTION

Since De Moivre’s Theorem applies to complex numbers written in polar form, we must first write (1+ 2) in polar form. Let us find 7.

=22 +y?

=4/ +@)°

r=+2

Then we find 6. Using the formula tan 6 = g gives
@
tanf = %
tanf =1
-

Use De Moivre’s Theorem to evaluate the expression.
(a+bi)" = 1" [cos(nb) + i sin(nb)]
(@4af = (\/i)5 [cos(5-2) +isin(5- 2)]
(1+3)° =4V [cos(Z) +isin(%)]
1+ =42 [# +i (7§)]
(1+4)°=—-4—4i





