Solving Equations using De Moivre’s Theorem
Exercise 1	Use de Moivre's theorem to derive a formula for the 4th roots of 8.
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Note that z = 8 + 0 is equivalent to z = 8(cos(2km) + isin(2km))

And then for the fourth roots:
i_gt km s
z1 =81 | cos 7 +1sin 7
Fork = 0: 2% = 8% (cos(0) + isin(0)) = 81
Fork=1: 2% = 8 (cos(Z) +isin(Z)) = 8% 4
Fork = 2: 2% = 8% (cos(r) + isin(r)) = —8%
Fork =3: 2% = 81 (cos(%) +isin(3r)) = 834
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Use De Moivre’s Theorem to find the three roots of the equation z* -8 =0.

Solution:
2?-8i=0
2?=8i
22=0+8i  (rectangular form)
1. Write 0+8 in polar form.
0+8i=(0.8)
r=8 and 6

Polar form: 0+8i= s(cos % +isin %)

2. Write in general polar form.
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3. Apply De Moivre’s Theorem.
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4. Let n=0, 1 and 2 to get the three different roots.

In,
8i
Fe
(add 2n7 to the angle)
x n+dnx
(7 2= 222 )

(take the cube root of both sides)

(apply De Moivre’s Theorem)

(Note: Letting n=3, 4, 5, ... merely regenerates the same roofs.)

n=0: z=2(cox€+[sin %)=2(
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Theoren to find allthe solutions of each of the following equations:

4 2=2-20i 5. 2%=-8

3. 22=-4i
6. 2*=1 7. =64 8. 2=27i

9. Use De Moivre’s Theorem to find the six r00ts of the equation 2°+64= 0.

Use De Moivre’s





