CO’7CEPTUAL _TOOLS

By: Carl H. Durney and Neil E. Cotter COMPLEX ANALYSIS
BASIC MATH
Addition and subtraction
EXAMPLE
j32° —j40° .
EX: Express 3e’°“ +4e™/™ in rectangular and polar form.

ANS:  5.608 - j0.981 or 5.693¢ /%% (approx)

SOL'N:  Use Euler's formula to write each complex number in rectangular form a + jb:
Ae’® = Acos ¢ + jAsin ¢
3¢73% =3¢08(32°) + j3sin(32°) = 2.544 + j1.590
477 = 4c08(~40°) + j4sin(=40°) = 3.064 — j2.571
Sum the real and imaginary parts:

3¢/ 4+ 4774 22,544 + 3.064 + j(1.590 - 2.571)

Our answer in rectangular form:
3¢3% 4+ 46774 = 5.608 - j0.981

Use the Pythagorean theorem to find the magnitude for polar form:

\3ef32° + 4e_j400‘ —/5.6082 +0.9812 =5.693

Use tangent of phase angle = Im/Re to find angle for polar form:

L(3ej32° + 4e_j40°) = tan_l(_o'ggl) =-9.922°
5.608

Our answer in polar form:

3e/3% 4 40774 = 5,693,997



