A-Level Mathematics Complex Numbers - Exponential Form

Do Now

1)  Find the exponential form and modulus argument form of the complex

number 2 + 3i. {Z*:BL) ~ ukq S\/Tg
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3) Find the square root of —28 + 961
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nth Roots of a Complex Number

Let z be a complex number and w also be a complex number. Then if n is a positive

integer the equation z” = w has jy distinct solutions.

For the examples we are going to make use of the fact that /@

z=r(cos(8) +isin(d))
= (e (@2 + 59 (B4 2k

Example /l’*
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a)  Solve the equation z° = 1 :f) 2° = C—d)<o) T (O)
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b) Represent the solutions from (a) on an Argand diagram.
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c) Show that the cube roots of 1 can be written as 1, @ and w? where

l+w+w*=0
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Example ~
Solve the equation z* = 8\/§ + 81 \ S
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Exercise
1)  Find the fifth roots of unity.
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814/3
3) Solvetheequationz“—75 — \/_i=3.
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4) Solvetheequationl +z+z2+ 2 +7*+2°=0.

Hint: The sum of a geometric series will be useful here.
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