Period 4, March 4, 2025
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Plot each complex number in the complex plane:
a. z=3+4 b.z=-1-2i c.z=-3 d. z = —4i.
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: \ The absolute value of the complex number z = a + biis
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Polar Form of a Complex Number

The complex number z = a + bi is written in polar form as

z = r(cos§ + isin#).

: b :
where a = rcos6.b = rsin6.r = Va® + b% and tan § = — The value of r is

/—LN
called the modulus (plural: moduli) of the complex number z and the angle 6
is called the argument of the complex number z with 0 = 8 < 27,

af3, 25) or (33,57

Plo a n the complex plane. Then erl((. z in polar form.
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Product of Two Complex Numbers in Polar Form

Let z; = ry(cos@; + isin#fy) and z, = ry(cos @, + isinf,) be two complex
numbers in polar form. Their product, z; z,, is

12y = ryry[cos(8; + 6,) + isin(6; + 6,)].
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Z,-22= 1 (56, +1$;n6,)-fa(c95 6-;*-/’5%«%) )
%/ o .
ﬂrz [cose. 56, ¢ 1Sin Oal5 61+ )5 6,19599. + 1596 5’”‘9«\]

< neo, (=5 e,ﬂ

kS
r f;.[@)é, 50,5 - 5/?)9,.5:»6 + )(51")92 s
(s (o:+ Ba) Sin (6,7 9-,;)

[elz ( 05 (e,+9;)+f(sw(6ﬁ0>m

Find the product of the complex numbers. Leave the answer in polar form.

z1 = 4(cos 50° + i sin 50°) 72 = T(cos 100° + isin 100°)
ZyZ3= 4.7 ((05 (S0 +16d) +7 (Sin C5°+/00)D
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Quotient of Two Complex Numbers in Polar Form

Let z; = ry(cos@; + isin@y) and z, = ry(cos 6, + isinf,) be two complex

numbers in polar form. Their quotient, :—l is
22

4. —[c.os(ﬂl — 6,) + isin(8; — 6,)].
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To divide two complex numbers, I subtract arguments.
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Find the quotient :—' of the complex numbers. Leave the answer in polar form.
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Powers of Complex Numbers in Polar Form

We can use a formula to find powers of complex numbers if the complex numbers
are expressed in polar form. This formula can be illustrated by repeatedly multiplying
by r(cos 6 + isin 6).
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z = r(cos @ + isin#)

z=r(cos@ + isinf)r(cos f + isinf)

2
- =

r*(cos 20 + isin 26)

Start with z.
Multiply zby z = r(cos 6 + isiné).

Multiply moduli: r-r = r% Add
arguments: 6 + 0 = 26.
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DeMoivre’s Theorem

Let z = r(cos @ + isin #) be a complex number in polar form. If n is a positive
integer, then z to the nth power, z", is

z" = [r(cos @ + isin B)]" = r"(cos nf + isin nf).

Find [2(cos 20° + i sin 20°)]°. Write the answer in rectangular form,a + bi.
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Find (1 + i)® using DeMoivre’s Theorem. Write the answer in rectangular

form,a + bi. r= \‘-‘:—“; - E{ (+ |
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DeMoivre’s Theorem for Finding Complex Roots

Let w = r(cos # + isin ) be a complex number in polar form. If w # 0, w has
n distinct complex nth roots given by the formula

- 0 + 2wk .. [0+ 27wk .
Zx = cos . + isin BE— (radians)

n f + 360°% .. (8 + 360°%
or z;= cos — + isin EE— (degrees),




Find all the complex fourth roots of 16(cos 120° + i sin 120°). Write roots in polar

form, with 6 in degrees. lé(- ) g 4} B 2
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120° 120° . .
- W(Cos 3 isin 4 ) = 2(cos 30° + isin 30°)- L (cos (o-9) + 1 5tre "L‘ﬂ
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Find all the cubc, roots of 8. Write roots in rectangular form.
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