De Moivre’s Theorem

Polar Form [r(cosB + isinB)]™ = r™ (cosnb + isin nh)
CIS Form (rcis)™ = r™cisnf
Euler Form (reie)" = rneind

You are often required to convert between Cartesian and Polar Form, so draw sketches of Argand
diagrams. Two examples are shown below.

Powers of Complex Numbers
Given that z = /3 + i, work out z8

Write z in Polar Form.
|z| = /(x/§)2 +12=2
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Use de Moivre’s Theorem to find z8 28 — 28¢is (8 . g)
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z8 = 256¢is (—)
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21
z8 = 256¢is (— ?>

We are often required to put the answer back 8 21 o 2n
, . z® = 256 cos (——) + isin (— —)
into Cartesian Form 3 3
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Notice that there is only one answer z8 = —-128 —128V3
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Roots of Complex Numbers
Find the roots of the equation z3 = —8i

Write z in Polar Form.
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z3 = —8i

We give the possibility of finding 3 roots
by adding 2km for k =0,1,2 to the
argument

23 = 8cis (—g + an) k=0,1,2

Use de Moivre’s Theorem...

—8% [ ( n+2kn> k=012
z = 83cis c 7 ) k=01,

—2'( n+2kn> k=012
z = 2cis c 3 ) k=01,

SE

zq4 = 2cis (— —)

) T 21
Zy, = 2cis <_€ + ?>
) T 4m
Zz = 2cis <—g + ?>
i T
Using the symmetry of the roots helps to 2, = 2cis (_ g)
convert into Cartesian Form
s
Zy = ZCiSE
) 51
Z3 = 2cis (— Z)
Z1 = \/§ —1
Zy = 20
z3 = —V3 —i

Notice that the roots are arranged symmetrically
around the Argand diagram
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