Notes: 8.3 Products & Quotients of
Complex Numbers in Polar Form

Product of Complex Numbers
in Polar Form

71 (cos @1 +isin 91)- 7o (cos @2+ isin 6’2)

= 7172 [COS(¢91 + 92) +1 Sin(é’l % 92)]
\ argu{nent

modulus



Quotient of Complex Numbers
in Polar Form

l"l(COS &1+ isin 6’1)

r'z(COS 62+ isin 92)

= “[cos(B1-02) +isin(61- 6>)]
4 .

'\ modulus argument



Powers and Roots of Complex Numbers

De Moivre’s Theorem

[r(cos 6 +isin 9)} = s (cos né +isin n@)
POLAR FORM =
ith order :

ful w
Be care ™ o first, then app!

Multiply ned
if n=1nteger . then you are finding a power

if n = fraction, then you are finding a root



Example: find the product
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Example: find the quotient

S(cos+isin)
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REMINDER:
Evaluate (\/5 — i)2 — multiply (\/5 —i)(\/§ —i)

then simplify using i* = —1

(V3-i)(V3-i) =3-2i3+7

=3—2i\/§+—1

=2-92i/3

This is a reasonable calculation to do “by hand.”



Finding an expression to the 2" power is
somewhat reasonable by expansion...but

what about (\/g_l.)7 or (\/g—i); ?7?°?

Power T Root T

TOO HARD to calculate by hand!!!

Pascal’s Triangle or Binomial
Theorem could help us, but there
would be many steps to simplify.

Use DeMoivre’s Theorem instead.




Example: {1)/ J") )_- I[r(cos@ﬂsin@)}” @sn@ﬁsi@
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See next slide...




Now simplify to get ———
rectangular form-> - E"‘W- : HL“F")




CHECK 8.3 EVEN ANSWERS:

78. 2(cos£+i sin—j
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Do NOT graph
#78, 82, 84

Leave answer In
polar form since
not easily
evaluated with
unit circle.



8.3 HINTY:
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