Complex Numbers

Mr. Gallo
Precalculus

If a > 0:

V-a=v-l-a=N-1Na=iJa

S 2 This is a common pattern
7 = (\/—1) =—1 which can be used to find

P=i?xi=—1J-1=—/-1 any power of i.

it =i xi* =-1(-1)=1
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Calculate: a.i
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1 N=T ==1x7=iV7
2.

J=121 ==1x121= /121 =11i
3

4. =81 = —/-1x+/81=—i~/81 =-9i
796 = —J=Tx+/96 = —ir/T6 x+/6 = —4ir/6

1.3i+4i =7i

2.10i—4i =6i

3. =36 +4/-36 =—6+i\/36 =—6+6i
4603 =i6xi3 =18 = -1Y9x2 =32
9. 225 e J-16= 5i x 4i= 20i> = —20

8- i(V25 +4/=49) =i(5+7i) =5i+ 7% =5i~7 =T +5i




Complex Number Plane
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The point (a, b)
represents the complex
number a + bi.
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t The absolute value of a
< N 3 >  complex number is its
N2 Real  distance from the origin.
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f
3-2i|=+/3*+2% =13

Simplifying Complex Numbers:
Add and simplify:

a) (6-51)+(3+4i) =6-5/+3+4i =9—
b) (24+1)—(7-2i) =2+i—-T7+2i =-5+3i

Simplifying Complex Numbers:
Multiply and simplify:

a) 3i(12-3i) =36i—9i> =36i—9(-1) =9+36i
b) (5+9i)(2-7i)=10-17i—63(~1) =73-17i

o (I+)(A-)=1-i+i—i* =1-(=1) =1+1=2




Complex Conjugate

« In general they are of the form (a + bi)
paired with (a —bi) .

« Complex conjugates are useful when
dividing complex numbers.

(a+bi)(a—bi)=a* —abi+abi—(bi)

=a’ —(—l)b2 =a’+b’
» To divide two complex numbers multiply the
numerator and denominator by the
conjugate of the denominator.

Example: Write 3—4i in a + bi form.
2+50

3-4i 2-51  6-15i—8i+20i°
2+51 2-50  4-10i+10i —25:
~ 6-23i+20(-1)
4-25(-1)
~6-23i-20
4+25
_—14-23i -14 23,

29 29 29




Solve 3x? + 12 by using factoring:

3x*+12=0
3()6'2 + 4) = () ¢ Factor out the GCF

3(X+2l)(_x—2l) — () 4¢mmmm Use a? + b2 = (a + bi)(a — bi) to factor.

x+2i=0 x—2i=0 : Use the Zero Product

. . Property to solve.
x=—2i x=2i bl

Using the Quadratic Formula

Solve —x? + 4x — 5 = 0 by using the quadratic
formula:

—x°+4x-5=0

A& —4(-1) (=)

e 2(-1)

441620 —4+-4

-2 -2
—4%2i
-2
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Homework: Complex Numbers WS evens

AND DO YOU KNOW WHAT wWILL BE THE
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