IBHL 10-2 The Complex Plane (4_7_15).notebook April 07, 2015

10-2 The Complex Plane

Apr 10-9:50 AM



IBHL 10-2 The Complex Plane (4_7_15).notebook

April 07, 2015

The length (also called the magnitude,
modulus, or absolute value) of a
complex number is the distance it is
away from the origin and is given by:

Complex numbers can be graphed in the complex plane
(also called the Gauss plane or Argand plane).

Imaginary
»,

» Real

magnitude. |z*|=|z|

And it follows immediately that the conjugate would have the same
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z,=4-5i
z,=2+3i

Find: Z, Tz, @"2\4
22 - 8L

and show results graphically.
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Ex1. Graph each set of complex numbers.
1. 4=4{z/|z|=2} 2. B={z/|z<]}
\ \‘
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Polar Form of a Complex Number

cei 1 T
o e o=tan| L
' \x )

/ -

{2 2

: 4 r=agXT YT

0 E Y )
X Y Re(z)
X=7rcostd

CF. . =.
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The angle & is called the argument of the complex number
and the length r = |z] is called the modulus.

X+ yi=rcos@+irsinf

This form is called the “modulus-argument” form of a complex
number (by IB).

z=3+4i
r=+3*+4"=5

4
6 =tan"' (Ejz%.l"

z= 5@0353.l° + isin53.l‘)
z=5cis53.1°
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Ex2. Write in modulus-argument form
z=3 +I.‘\_1"§
= (3FH(R)T = 2
- | )
@": +an (l’%— = 30O

Z=12 {30
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Multiplying Complex Numbers in
Modulus-Argument Form

z, =r/(cosf, +isinb))
z, =r,(cos@, +isinb,)

z,-z,=1,(cos@ +isinb)-r,(cos, +isinb,)

=7,-1,-(cos@ +isinb)-(cosb, +isinb,)

=7,-7,+(cos b, -cos @, +cos b, -isin@, +isinb, -cos @, +i’sin G, -sin O,)
=7,-7,-(cos@, -cost, +cosb,-isin6, +isin6, -cos, —sin b, -sinb,)
=1, -7,-[(cos 8, -cos B, —sin 6, -sin6,) +i(cos b, -sin b, +sin b, -cos b,)]
=77 -[((:()3(6’l +0,)+i(sin(6, +6’2))]

=1 -1,-cis(6,+6,)
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When multiplying complex numbers in polar form,
multiply the modului and add the arguments.

ra I8 I Y
To=TICcNOS i S=-I11M )
z, =r(cos & +i1s1nu, )
g £ 4 BN
z, =1r{cost +isint))
A o . g
7z -7z.=r-r -l (cos(8 +8.)+i(sin(@ + NI
i Z i i i i 7 i ~77 3

Z,°Z, =K F-cis(0, +0,)
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\
21:\5(?1'3 z

Ex3. Muli?f)ly [4-
z :\/gcfs(%\
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When dividing complex numbers in polar form, divide
the modului and subtract the arguments.

- = 7 {rne ﬂ L Fa1n ﬂ 3
i M \wWwa LWy 1 w211l WV )
1 1l ™~ 1 1~
- el L] .o T
— Y RS I | I I | A Y
Z~ = L0050, T [5111 07, )
2L AN 2 7

. i[(cos(é’l —0,)+i(sinf, — 92)]
r

Zy 2
zZ ¥
—L="Lcis(6,-6,)
Z, T
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= | =
S

Divide

i | 3
S

M\ N | N
[\ bt

= elm
10 C_(S< ,2)
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Ex5a. Find the exact value
SM "‘J+1‘;
RRSAE cos[ T
J.ET‘}:COS—_’%-\—COS%SK“/\ \ \
Y \
= . S 3 iy ™
x 3L ) osTeast
NEEENE - sinE g
=Tz . LS
a z s
@1}(4, ey
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Ex5b. Hence, write Z,-Z, in component

form with exact values.
Vio cis (£ RY:
No-NE |, . A+TNG
’{TD( “ —TTL T
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EX5. z=\5cfsg] find:

by | —

—r

N3 Cis T = leis O

| et O

P | “\
o gz as(CE)
)
% cis(F)
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HW pg 448 #2, 4, 5, 7, 10, 11, 15, 17,
19, 25, 27, 29, 31, 33-36
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