Complex Numbers Review

1. (j 2 Vv-1) is an imaginary number; it is the base of complex numbers.
2. acomplex number has a real part and an imaginary part as: (x +j y)

1. Addition
(a+jb)x (c+jd)= (a+b)xj(c+ad)
Examples:

1. Q+j)+@+j5=(5+)8)
2. 2+j3)-(4+j5 = (-2-j2)
3. (2m+jv3) —(~4+5sin (%)) = @@r+4)+j (V3-5sin (%)) = 10.28 - j 1.80

2. Multiplication
(a+jb)*x (c+jd)= (ac —bd) +j (bc + ad)

note: j2 = —1
Examples:

1. 24j3)x@+)5 = (8—15)+j(12+10) = -7+ 22
2. (2m+jV3)x (—4+j5sin(5)) = (6284 1.73) x (—4+j3.54) = =31.24 +  15.31

3. Polar Format
-1(Y
2 2 Ltan 1(—) > ()
(b fy) — VX2 +y x_ly X =
m ,180+tan (2) x <0
azsl — acosf +jasinf
Examples:

1. 2+4j3) —>V2Z+32 Ltan_lg = 3.61 £56.31°
2. 5£30°— 5c0s30+/5sin30 =433+ 2.5

4, Division
(a+jb) ~a*+b? (b (4
o= vz (e (@) - ()

a




5. Exercises

a =3+j5
b =8-—j7
c =—-2+j3
d =-10—j4
e =15£30°
Caleulate the followings:
1. a+b
2. cxd
3. (a+c)+=(—-4d)
4. polar forms of a, b, ¢, and d
5. Cartesian form of e
a
6. (e—c)x -
Answers:
1. 112
2. 3222
3. -0.018 +j 0.44
4. a =5.83£59.04°, b =10.632—41.19°, ¢ =3.61£123.7°, d = 10.774 — 158.2°
5. 1299 +j7.5
6. -4.99 -j 6.85



