Notes: 8.3 Polar form of Complex Numbers
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a+bz - rectangular form of a complex

number. Graphed as (a,b) in complex plane
Similar to (x, y)




Given: polar coordinates (r, 0)

r = often called the absolute value
or the modulus (distance)

0 = often called the amplitude
or argument (angle measure)

rzx/az +b°

tané’:é

Notes: 8.3 a



Absolute Value (modulus):

The distance between a number and zero

Absolute Value of a Complex Number
I

‘a+bz"=\/a2 +b2 .ﬁZLbR

(r = modulus) )

Polar Form of a Complex Numi)er
r(cos@+isin o) r=a®+ b’

tané’:é

Notes: 8.3 a




COMPARE:
coordinates complex humbers

rectangular rectangular form
to polar to polar form

(x,y) = (r, 0) | a+bi— r(cosH +isinO)

r=\/x2+y2 r:\/a2+b2
tand =L tangzé
o a

Choose tangent value from the quadrant
where (X, y) and (a, b) are located



EXAMPLE 1: Graph the complex number, then
find the modulus . 1
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\/g +1i —> (\/g ) 1) Complex Plane
(R, )

a+ bl a, b To find the modulus,

calculate r using the
coefficients a and b from
the given complex number
(which is similar to how we

— \/(\/5)2 i 12 used x and y previously.)
r:\/a2+b2 or r:\/x2+y2
r=+6 modulus b ’

tan@d =— or tanf@ ==
a X

r is the distance from the
origin to the given point



EXAMPLE: }"(COS @ +isin 9)
Write the complex number in polar form.f

N, NEY r=Ja + b’

b

Calculater and @ using  {gn @ = —

a b the coefficients a and b a

2
r= \/(—2)2 + (—2\/5) tan @ = ~2V3
—2
r=+4+12 _

tan 6 = \/5 Choose tan® from
— /16 4 Quad lll since the

_ given point is
located in Quad Il




EXAMPLE continued:

given:—2—2\/§i

r= \/(—2)2 +(-243 )2 )

NOTE: if you simplify the expression on the right side,
it will be equal to the value on the left side.






