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6.5A - Trig Form of a Complex Number

Homework: ¢ pg 478 #1,5,7,9,11,17,23,31,37
e Test 2.4,6.1,6.2, 6.5 on Friday 5/3

Objective:
SWBAT: Plot complex numbers in complex plane and find the absolute
value; convert between standard and trig form of a complex number

Do Now: Plot the point (-4, 3). Find its distance

to the origin.
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The Complex Plane L

e The complex number z=a + bi is represented by the
coordinate (a; b) x’rkxis lumginu{y axis
4

a+ bi

-
n\
o

~, Real
/
axis

e The absolute value of the complex number z = a + bi is
the point’s distance from the origin.

e [tis also known a; or the modulus of z.
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The Absolute Value of a Complex Number

|a+bi|=r=\/a2 +b°

Ex1: Plot the complex numbers and find the
absolute value.
Z,=-3+4i z,=2-5i
a=-3 A= Imaginary axis
b=4 b=-5 -3+“li/'\.
r= =372 « (| r= V(2)*+5)? o
r= ns = 624' A

-— \ ~, Real
r=5 ) > Re

axis

a-54
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You try...
|a+bi| =r=va +b°

Ex 2: Plot the complex numbers and find the
absolute value.

Z1='4i Zz=2

Q"’ O a= 2 Imaginary axis
b=-4 b=0 /‘\.
r=0a2+p? r=Jazto?
= (o7 H-4)* = V2yr+0™
< =Jy - -
e g
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Trig Form of a Complex Number

Standard Form: z=a + bi
Trig Form:  z=r(cosB +isinB)

Imaginary axis

A Where a =rcosé@

a+ bi b =rsin@

\

Q

4,.-_6:__
I
] 9
.
e

~, Real
/

axis b
a

Since there are an infinite number of coterminal angles for 6,
we generally restrict @too < 8 < 2.
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Trig Form of a Complex Number

Where « - rcost/
Standard Form: z=a + bi b= ding

h
tan ¢/

o
0<0<2x

Ex 3: Write the complex number in trig form:
z=6-6i @=C b=-C

”

1. Findr = m’- = \)((,)2 +(-0)* e
=072 =(UZ

2 Find 9 ' - b n ‘ ::g AN > Real
(Identify quadrant 1u“ 2 q Tano , (-43 axis
& use tanf@ = b/a) Wno::l \
0'-45°=% .
3. Rewrite in trig fc.>rrr.1. Q: 7‘2. ouadaant ¥

Z = (tos@ + 4 5inG)

Z = GUz (Cos T+ s‘mz‘;ﬂ")
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You try...

Standard Form: z=a + bi
Trig Form:  z=r(cosO + isin6)

Where a =rcost
b=rsin@
r=va +b’

t
tand = o

a
0<0<L2x

Ex 4: Write the complex number in trig form:

g=-2-03i
A=-2 b= -203
p= (AT % -35

r=J2)* +(-203)*
c= ygFa = U

=D

tane' = 4 an o'z 20
tune' = V3
8'=(0°=5§

2=c(osO+ 4508
2= 4 (Cos i3r+4' S;'nléﬂ')
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Converting between Trig and Standard forms

Standard Form: z=a + bi
Trig Form: z =r(cosB + isinB)

Ex 4: Represent the complex number graphically and find
the standard form of the number.

z= 8[cos(—£)+isin(_£j) i e
4 4
s T A 1. Evaluate cos@andsin® - s
- : - - } ;
[} Cos(B)=Z  sin(-H)= 2 .

0 2. Distribute r and simplify
<7
/?}"jd—i
2< U'§(-§'+*(‘$:))

= U - g dp

2

2- 2L
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You try...

Standard Form: z=a + bi
Trig Form:  z=r(cosB + isinB)

Ex 5: Represent the complex number graphically and find
the standard form of the number.

s] ° z =3(c0s300° +isin300°) A

[70.‘ o' >D P E - r
P sz =E Sinsets i3
a70° P — el e

0 =060 2‘3(5“'#'.‘-"%)3 ®

2:3+-3%;

Ca\

=26
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Closure...

Standard Form: z=a + bi
Trig Form:  z=r(cosO +isin®)

Where a = rcost/

h=rsind/
0<0<2rm
r=<a +b

tan ¢/
o

Represent the complex number graphically, and find the
trig form of the complex number.

z=3-i
a=3 b=-I|
r=JaZ+b> tang'= £
r=J(3)? +(-1)* Tan® = ) < ——> " 2q
r =Vio 0'x -3218
0= 2mM-.3218
8% 54l

Z= r(CoS8+ 4 5n0)

= |J10(tos 5,40 + ¢ 5.9¢)
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If time permits...

Represent the complex number graphically, and find the
trig form of the complex number.

-y =D Imaginary axis

N
r= Jazdp?
r=Vor s r=U2t +0?

r= 4 R R
tane =4
tan 6=~ Tane = 4 ¢
Tan® = undé. Tane =0
9= 3r 6=0

2=r(tos®e 44 5n0)
2= 4(eos3T+4 SindT)| | 2= a(coso+ 4 5/n0)
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