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HansenMath™ Pre-calc: 6.5 Trig form of Complex Numbers

Imaginary L
Recall that you can represent a Y
complex number z = a + bi L3>
as the point (a, b ) in a coordinate oo 2 ffr Ne
plane (the complex plane). The 38 L 3+2i
horizontal axis is called the real axis - ek Redl @
and the vertical axis is called the T
imaginary axis. i
The AL) Sb!u{'ﬂ \/a((,{é/ of the complex number a + bi is defined as the distance between
the origin (0, 0) and the point (a, b). (,

Thus, if follows that |a + bi| = \}! a + é

Example 1: Plot z = -3 + 2/ and find |tiabsolute valﬁ?
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Just as we saw with normal vectors, it can be helpful to write complex numbers in trigonometric form.
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Trigonometric Form of a Complex Number
The trigonometric form of the complex number z = a + bi is given by
z = r{cos @ + isin B)

wherea = rcos 8,b = rsin 8,r = Ja* + b?, and 1an 8 = b/a.
The number r is the modulus of z, and 6 is called an argument of z.

(a. b

Example 2: Write the complex number z = -2v/3 — 2i in trigpnometric for/m
7232 /-2)° TanoX= = ¥ .
(Nt (-2) Ty 55

(= J’f/ Bz 180 +30= 20" _ g
. |

24 4
(e o s
Y ¥ L{((,os 20+t Jin Z(b')
Example 3: Write the complm number z = J(w(cos(——) + wm(~— )) in standard form a + bi
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Trigonometric form adapts nicely to multiplication and division of complex numbers:

[ Product and Quotient of Two Complex Numbers )

Let z; = ry(cos 8, + isin 8,) and z, = r,{cos @, + i sin 6,) be complex
numbers.

Hé = r|rz[m5(9| + BZ) + iSin(ol + 02)] Product

2= Leos(s, — @) + isin(6, — 6)}  z,#0  Quoticn
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Let'stryit: z,= —3(605(47”) + isin(%” ) 22=7(cos(3) + isin(3))

Example 4: Find z1z»
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Example 5: Find 1_:
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