Secondary 3 Honors Name:
Notes 12-5: Complex Plane and Complex Numbers Period:

Warm-up:
Identify the type of polar graph WITHOUT A CALCULATOR AND NOTES!
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Name the four types of polar graphs:
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COMPLEX NUMBERS

A complex number given in rectangular form O\j bL‘ has a real component and an imaginary
one.

Real component: * Imaginary Component: b"’

You can graph a complex number on the SMQRLSAQM by imaginary (/)
4

representing it with a point, (a, b). Just like a regular coordinate plane, we

need two axes to graph a complex number. The real component is plotted

on the \r\OY\’LUm'qI axis, which we will now call the =

0 real (R)
Rﬁq \ CIQD axis. The imaginary component is plotted on the
\“U(h cal axis, which we will now call the (MAFI1aY Y_axis. ‘
(L) Complex Plane
Ex. 1: Graph the complex numbers.
y=a+bi y=a+0i
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ABSOLUTE VALUE OF A COMPLEX NUMBER d :
Recall that the absolute value of a real number is the \Gtaﬂ(ﬂ) from zero on the number line.

It is similar for the absolute value of a complex number. Itis the 0\ Gmﬁ(gu fr@ the

complex plane. We solve the distance using the Pythagorean Theorem. a* b =

Absolute Value of a Complex Number

engt of yector => dbs valwe of amplex 4. i
%: g1 bL \%\2 = Ql-\- bz' {zl/
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Ex. 2: Graph each number in the complex plane, and find its absolute value.
a. z=4+3i b. z=—2~1|
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CONVERTING TO POLAR FORM

Just like converting from rectangular coordinates to polar coordinates, we can convert from complex
coordinates to polar coordinates.

Rect. F=atbl 0.= roSE O=1an' () [F av.

. b= (sin®
2= se” + (r’a\ﬂﬁ)b (:—\%l _ W §= tqn\(a,>+m

Eﬂ\fm: (w5t ¥6ine)) \F a<O.




Ex. 3: Express each complex number in polar form.

a. —6+8i <0 b. 4+V3i
o b

r:\z\=\](-<p)’-+%1=\) 100 =1|0O
o= tan (£)+ T = 2.2
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Ex. 4: Graph the complex polar equation and then convert it to rectangular form.
.‘—\*—-

7= 3 (cos%+ [ sin%) +bb
=3 6,,% %=3((D61—Y@+L5m%)
" 3sL + 3ok
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z= N2 , 3¢
z =2
PRODUCTS AND QUOTIENTS OF COMPLEX NU RS

We can multiply and divide complex numbers and use their product/quotient to then convert equations

to other forms.

Given the complex numbers:

z; =1;(cos 0, + isin6,) z, = 13(cos 6, + isin6,)

PRODUCT FORMULA

AL Ml [ws(eﬁreﬁ TLSin (911‘82\)]

QUOTIENT FORMULA

1 s (009 _92>+Lgm(9. 92)]




Ex. 5: Find the product in polar form. Then express the answer in rectangular form
5S¢ .. 5w T .. T

2| cos—+isin— |¢4| cos—+isin—
3 3 6 6

= (2(4) [oos (S +T) +Lein( =L+ ﬂ‘;ﬂ
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Ex. 6: If a circuit has a voltage, E, of 150 volts and an impedance, Z, of 6 — 3i ohmes, find the current, /
(amps) in the circuit in rectangular form. Use E =1 - Z.
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First, express each number in polar form.
*E = [Bo+oL 6="tan (\90} (= is0*+0*
>0 -
E= \60(0060 +18\N O)
=9~ ' - = —..é- = -2\
2 =6-31 o=tan"(%) r=\J 62+ (-3)
8= —0.40 r={ug

2= [15 {008 (-016) + Lsin (-040)]

_E_ 5o o an (0-(-o4)]
«I= =< @W x o (0-( )
21.3(0[009 046+ 15N 0.4
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V_T, 20.04 + 9.931
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