THE TRIGONOMETRIC (OR POLAR) FORM OF

A COMPLEX NUMBER
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THE ABSOLUTE VALUE OF A COMPLEX NUMBER

t | |_ X, Ifandonly if x is positive.
~ |=x, Ifand only if x is negative.

Given the Complex Number
Z=a+hi
The absolute value of z is...

la+bi|=+a’+b*




THE TRIGONOMETRIC (POLAR) FORM OF A COMPLEX NUMBER
Let z=a+Dbi, be a complex number.
The trigonometric form of the number is...
z=r(cos@+isind)
where r =+a’ +b*, a=rcosd, b=rsing

r is called the modulus of z.
@ is an argument of z.

Notice the similarity to our work with vectors
vector: |v||(cos®,sin &)

= |v||cos 6i +||v|sin 6]



Example

Write the complex number z =6 —2i in polar form.

2nd find direction

Lst find |6 2i atbi tang="
a

Now, rewrite using z =r(cos@+isin )



Write the following complex numbers in polar form.

1) z=-8-5I 2) z=—-4+4

3) z=2i

Convert the following complex numbers from polar form to standard form.

4) 2:4(cos%+isin2§j 5) Z:Z\/E(C08315°+isin315°)



PRODUCTS AND QUOTIENTS OF COMPLEX NUMBERS

r(cosé, +ising,)

Let .
r,(cosd, +isind,)

Zl
22
Then,

2,-2, =T, -T,| cos(6,+6,)+isin(6,+6,) |

Z, isi
Z_i = r—l[cos(ﬁl —0,)+isin(6, —92)]
Example

Givenz =2 cos7—7z+isin7—7[ and z, =4 cos = +isin =
6 6 3 3

Z

1
Z,

Find: A) z-z, B)



