5.6 Complex Numbers (work).notebook November 02, 2023

5.6 Operations with Complex Numbers

Square Root of Negative Numbers

The square root of a negative real number has TWO
Imaginary roots : one positive, one negative.

N (Where;-_l z) N

and

P=1.1=y-2y -1= -1

Examples: Simplify.

1.4/-81 = 21

3.@= e 4.\/-2?3 = 6L
?'_i%
G

éz’{m
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Examples: Solve using the indicated method.

5. X +6x+10=0 6. -3x° -10=44
quadratic formula taking square roots
a=| b=6b C=10 —SX":l = 44
x= —6 A= -4(N(0) - 0 t10
2 F -3
_ —6xA -4 >
XS =2 2|l9 JXE=[- 18
_ -G+ 2L 2 Y
x= =63 (x==31{2
- 4+ 2
K“_“ 2 - 2
(x=-3¢(

Examples: Solve using the indicated method.
7. 2(x -1)+12=0 8. x  +4x+20=0

taking square completing the square_
zCrO;ts_ D*+)2=0 C IR o
—lz —~12 x’-+_l':i<ﬁ>+:ﬂi = T20ny
2(x-* =-12 () =9

z ‘ JCx 2y =~ e
N (x=1"=[-¢ X+2 = £ 4{

X_I:::l:l.,:Jb ~2 -2
pl !

X=~2%4;
X=1+iVe
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Examples: Solve using any method.

9. -Hx -7)+5=23 10. 3x° -5x= -4
-5 -5 e S |
— L 2 __ 3x*-SX+4Y=0
—* =
s(x-9 18 a=3 b=-5 c=yY
(x-7)"=[- 54 = Si«K;S)")—QCS)(ﬁ)
_ 203
3 X-?=*36"  _s.[B
3 117 S —
3 X=7 £ 3G | r=_Li(L_\‘EJ

The standard form of a complex number
is a+bi

Imaginary part
real part gihary p

Every number can be written as a complex
numbed. 4 2{ . imaginary number
0 + 21 — pure imaginary

9 +0i — PHTREMber
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Adding and Subtracting Complex Numbers

Add or subtract: real part to real part
Imaginary part to imaginary part

Examples: Simplify.
11. (4 -i0)+ (3 + 2i)

7+ 1

12. (7 -5i)-(1 - 5i)
?-S5i -1
G
13. 6-(-2+9i) + (-8 + 4i)
Fr7-91 6+ 4

~5L
14. 2i -(3+i)+(2 -3i)
2~ 3“-*2 30

~( -2

e 2

Examples: Simplify.
15. 5i (-5 + 1)
—0t + SL?
—[oi ¢ S€E 1

—0L =5 — —S—|0OL

16. (-1 +2i)(7 -4i)
- +Yi + 4L 8L
-7 + lgt — 8(1)
-3 +18L +8
| +18¢

17 (6:+30)(6 -3i)

36— 9-1)
30*0

18. (2+5.) C‘Z*SL)(Z-I'SL)

Y +ioc 100 1250

Y +20( +256)

y+201 ~25
...2’ 4200

L= —1 Multiplying Complex Numbers
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Dividing Complex Numbers

A. Pure Imaginary Denominator

Multiply numerator and denominator by i.

Examples: Simplify.
e . .
19. Q+8) 1 _ 2ua8i* _
| et *

204D _ 21-8

- - |
L ) 0

~2i+5=(2-2]

20. @L_ M= 3i13¢-1) 3i-3 [FF+30
2i L~ 2% - =

2¢-1) -2 L-2 |

—

B. Imaginary Denominator a + bi

To simplify a fraction with an imaginary number,
a + bi, in the denominator, you must multiply by
the conjugate of the denominator .

Example: The conjugate of 1-3iis 1+ 3i.

The conjugate of 6 + 5iis 6 - 5i.
Examples: Simplify.

22 2 F +81 2(7+8l)

(7-81) Fe8d) Hosséi-sei-eHt
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Examples: Simplify.

23 -3 . 2-1
Q+i) (-9
~3(2-1)
203 -1
-3(2-i)
EE2D)

<3(2-i)

S

oy
—{ 430
5

November 02, 2023

24. 3+ 11i)&1+20)
(-1 - 20 (-1+29)

~3(3ei-Nijr22i?
| =2f 2L -4.*
-3 -5, +.2:€-bz}ﬁ

J —/_f_f;f‘l)

~25 =61
5

=1
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