Period:
Name: k&M')- Algebra ll

{ Imaginary/Complex Numbers

* Equations such as x2 + 1 = 0, shown to the right, have “no real

solutions” since their graphs don’t cross the x-axis. So,

‘ L]
mathematicians defined the |Md ‘3[' ﬂ“fj numbers to
represent their solutions. i
® The imaginary unit, L , is defined as . Thisis 1
useful when working with square roots of negative numbers.
® A complex number is written in the form a + L": , where
A s the real number and b(: is the imaginary part.
Example 1: /-4 Example 2: v/—10 Example 3: vV—20
SLM’PLL‘{"HI',WQ v—1-4 v—=1-10 V=1-4-5
Square Roots - V-1 V-1-v10 V-1:v4-V5
i2=2j i-v10 = iv10 i-2-v5=2i5
Directions: Solve each equation using the square root method.
1) x24+9=9 2.)x2-:r],8=0 3.) 2x2+58=0 4)3x2+24=0
= i ¥ =% -0 -50 > -4

Vx2d4-9 Vx*is X" =250 32
=

I d
Powers of L it=i 2=_1 B = g
Directions: Simplify the following expressions.
5.) 3i+4i 6.) 2i X 7i 7. 8i* 8.) 3i x 2i x {2

7 fitemld B

E8 B | e

9) 7i—i 10.) 5i% + 100 11.) 12i — 3i + 2i 12.) 8i2 x 32

5t ¢+ 10! II odit

:@] ""94(1)
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Period: i

Name: Yen~ Algebra Il
J Operations with Complex Numbers . .
Directions: Simplify the expression below. Final answers must be in a + bi form.
1) (=11 +30) + (9.+ 20) 2) 4+ + (732
Adding and (11—t ’
Subtracting
GOMP"CK 3.) (7 —2i) — (2 + 6i) 4) 6i — (14— i) + (5 — 3i)
Nuwmbers i’é__’_‘ 2-bt bi-t+i+S-3¢
(5-#¢ (—‘H%‘]
Directions: Simplify the expression below. Final answers must be in a + bi form.
5.) 2i(8 — 3i) 6.) —i(—2 + 10i)
b —6i* 2l —loi*
Jwi ~ (1) - 2 —10(-1) -
g i+ b 7 \b +lbe 2i-+10 Sp{lo+le
MuLtvpLauwg
C‘,pmpl,o( 7.) (7+i)(4-1) 8.) (2 —4i)(—5—3i)
Nuwmbers | I8 -1 +4i-i? —10 —Git20 +3i°
2% =30 +| -lo +1Hi—2
‘94335;_ ,}g—fl‘y.
**Recall** .- 1
( % "[ 9.) (6-20)° s ) 10.) (5 + 40)?
(6-2 )( :714. (6 +4) (S +4)
3 —12i13¢ h ¢ S 4 20 +0¢ +[6*
3L =" 25 +40i-/6
( 35-2+ ‘7+4oz /
Two complex numbers in the form a + bi and a — bi are called complex
conjugates. The product of two conjugates is always a real number.
11.) (8 +1i)(8—1i) 12.) (5 —4i)(5 + 4i)
Complex oy ST H8E-1 25 +0e-30% - 1oi?
conjugates G+ 25 +10
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