Haberman MTH 112

Complex Numbers and Polar Coordinates
A4

Recall from(Section I: Chapter O)he definition of the{set of complex numbers)

@: x|x :and a,b and i =+/=1!.
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You've probably seen complex numbers in a course I|ke MTH 95 or Alaebra 2 when solving
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For a complex number of the formlts ceal part i |s a and its jmaginary partis b,

Because a complex number has[two_parts, we can use_the two dimensional rectangular
coordinate plane lot complex numbers. We use the horizontal axis to represent the real

part of the number and_th rtical axis to represent the complex pad.gf the number. Thus,
the complex numb an be represented by the poin n the rectangular

coordinate plane; see
g L x=2 o
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EXAMPLE: Plot the\ﬂowi}s{nplex numbers on the coordinate plane in Figure 2.
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As we've studied, the rectangular@ered pair (a, b) fcan be y

represented in polar coordinates (r, #) where r represents sl a + bi
the distance the point is from the origin and & represents the r

angle between the positive x-axis and the segment connecting b ¥
the origin and the point; see Figure 3. Let’s recall how we can 8 " —
find »and @ when we know ¢ and b: H a
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Let’s also recall how we can find@ and b when we'-know rand 6:
Cos(8)= ¢ sin(0) ¥
Q.= T05(0) lp = rC 6i'\{e)__)

matics and take a
but, for now, you

complex numberg(] (If youw\continue studying ma
calculus sequence, you nave an opportunity to Yee why this equation is tr
need to just accept it and learn to work with it.)
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By multiplying both sides of Euler’'s formula by , we ob{a the following— a that allows
us to write any complex number in po!a form.

es(6) * sin(@)C)- T
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The[polar form of the complex number z = a + bi is z = re'
2= +b? ’
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. a+bi = e
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