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COMPLEX NUMBER

A Complex Number is a combination of a Real
number and an Imaginary Number.

As an example about this the following:

7+3i in this case the number 7 is the real part and 3 is
the imaginary part. The only when the imaginary part
squared gives negative results on the contrary of the
real number.

The "unit" imaginary number (like 1 for Real Numbers) is i, which is the square root of —1
-
i =
Because when we square | we get —1
i2=-1

Examples of Imaginary Numbers:

3i 1.04i —2.8i 3i/4 (V2)i 1998i

And we keep that little "i" there to remind us we need to multiply by v—1

The complex plane is as follows:



G galad) CHlEs daia Yluxsl Dr. Sarah alameedee

A

+

Imaginary

A
5| £
4l 8 3+4;
B=
We can then plot a complex number like 3 + 4i : 3: g
B
=
= 3 units along (the real axis), zl Real
43210123 4
s and 4 units up (the imaginary axis). Lo
-3
—4i
A
5| &
4i _E
And hereis 4 - 2i : e
Zi
[ |—|E Real
* 4 units along (the real axis), 5 i
43210123 4
* and 2 units down (the imaginary axis). o .
-3i 4-2/
~4i

ADDING THE COMPLEX NUMBER:
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To add two complex numbers we add each part separately:

(a+bi) + (c+di) = (a+c) + (b+d)i
EXAMPLE NO.1:

add the complex numbers 3 + 2iand 1 + 7i
add the real numbers, and

add the imaginary numbers:

(3 +2i) + (1 + 7i)

=3+1+(2+7)i

=4 +9ij

EXAMPLE NO.2:

add the complex numbers 3 + 5i and 4 - 3i
(3 + 5i) + (4 - 3i)

=3+4+(5-3)i

=7 +2i

On the complex plane it is:
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A

5il 3 + 5i

4i 4 -3

3i

2i

i 7+ 20
-1?_:12345&?}

MULTIPLICATION OF COMPLEX NUMBER:
IT IS JUST LIKE THE FOLLOWING EXAMPLE:

Example: (3 + 2i)(1 + 7i)

(3+2DA +71) =3x1 4+ 3x71 + 2ix1+ 2ix7Ii
= 3 + 21i + 2i + 14i?

=3+ 21i+ 2 — 14 (because i2 = —1)

= —11 + 23i

EXAMPLE NO.2:
(1 + )2

1%1 + 1xi + 1xi + i2

(1+D1+1D)

1+2i—-1 (because i€ = —1)

=0 + 2i
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EXAMPLE NO.3:
Prove that i’= -1

We can write | with a real and imaginary part as 0 + |

i2=(0+4+0)2 =0 +i)0+1i)
= (0x0 — 1x1) + (0x1 + 1x0)i
= —1 + O
= -1

Conjugates:

A conjugate is where we change the sign in the middle like this:

a+ bi
a - bi

Dividing:
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The conjugate is used to help complex division.

The trick is to multiply both top and bottom by the conjugate of the bottom.

Example: Do this Division:

2+ 3
4 — 5i

Multiply top and bottom by the conjugate of 4 — 5i :

2+3i><4+5i _ 8 + 10i + 12i + 15i2
4-51 4+5i 16 + 20i — 20i — 25i?
Now remember that i = —1, so:

8+ 101 + 12i — 15
16 + 20i — 20i + 25

Add Like Terms (and notice how on the bottom 20i — 20i cancels out!):

_ 7+ 22i
41

Lastly we should put the answer back into a + bi form:

_ -7 , 22.

= a1 T ar!
Exercise:1
[wm is (3 - 5i) + (-4 + 7i)? |
IA -1+2i ||B 1+2i

lC 7-12i ||D 2+ 3




O gl CHLUES aia Yolual Dr. Sarah alameedee

What 1s (-5 + 31) - (4 + T1)?
‘e "
A -1-4 J[B -1+4i

C -9-4i ][D 9+ 4

Ifzy=2+51and z; =3 - 21 what 1s z; % z, as a single complex number?
. A
A A4+11 J[B 16 - 19

C 6-10i J[D 16+ 11i

What is (4 - 51)(-2 + 71)?

A 27+18i ][B -43 + 181

C -43+381 J[D 27+ 381

What is (3 + 41)(3 - 4i)?

‘A 9-16i J[B 0 + 16i

r’C 25 ][D -7

L
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What is ,% as a single complex number?
fA 2 - N I’B ld N
_ 5 - .
g 0 10
cou, 1 /D, s “
1010 s w’
7.
LT =31 .
What is DY as a single complex number?
I’A ? 3 - N fB 1 - N
— - 1— —i
! 29"
Cc 4 1 1 1[p 1 1 |
29 29 29

-

L.

What are the roots of the quadratic equation x* -2x+3=10

A x=3o0r-1

L.

][B x=2+i2or2-i\2

-

L.

C x=1+i2orl1-i\2

][D x=1+2iorl-2i

9.
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What are the roots of the quadratic equation x> + 4x + 7 =07
A x=-2+iV3or-2-1\3 ][B x=2+iV3or2-iV3
C x=-1+i3or-1-iV3 ][D x=-Torl

10.

-

Ifz=1+1i whatisz® +z2 +z+ 1 as a single complex number?
A 5i-2 ][B 5i
C 51+2 J[D 31-2

Application of complex number:
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Impedance=Z=(X, —X¢)j +45

Z=12j + 45




