Algebra 2

Ch3

Notes

~ Date.

Chapter 3 Calendar

_ Assignment (Due the next class meeting)

Name:

3.1 Worksheet
Simplifying Radicals, real and imaginary

3.2 Worksheet
Dividing radicals

3.3 Worksheet
Operations with radicals and complex numbers

3.4 Worksheet
Division with binomials and complex numbers

3.5 Worksheet
Solving equations with complex roots

Ch 3 Practice Test

Ch 3 Test

Be prepared for daily quizzes.

* ¥ k%

Every student is expected to do every assignment for the entire unit.
Students who complete every assignment for this semester are eligible for a 2% semester grade bonus
and a pizza lunch paid by the math department if there are no late assignments.

Try www.khanacademy.org or www.mathguy.us (Earl’s website) if you need help.

'

3.1 Notes: Simplifying Radicals (Real and Imaginary)

Evaluate the following square roots:

V49 V144
1 I

V81 V196
9 X

Explain in words how you knew the square roots of those values.
| found ¥al number ok whaun mu| Heued \Onj ivserd 1S Ywe

Does V—36 have a solution? Why or why not?

VS, LS Kvnotsivw.rj

The imaginary number i:

5
®

SURE. BUT WHERE IS HE?

HE'S RIGHT HERE!
’ s /

WHY CAN'T ANYONE
ELSE SEE YOU?

HEY, YOU BUYS WANT TO
MEET MY NEW
FRIEND?

Tjrage
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Evaluate the following expressions:

—49 V=144 —81 V=196 25
Al VA N IHi Si

Explore the powers of i below:
If i = v/—1, then what are the values of the following expressions?

i 7
i |
$) 6
l HE S -}_;& l
y o
i3 N)-\.—\--\ l7
-1 —-.\ @
i4 J-\’.:_\-—\_:\ 18
\ l

What pattern exists with the powers of i ?
feeoxs werd Y " Quuder

How would you find the value of i'*? f@
H+1% 3

"IS—H-‘\"\: \3:EX of ,‘_73; | :m

What is the va L&Of 222
)
9] A
4 %0 ) -B
Find the value of i*. Q

.09 U-4-4-4-4
_—._\ * o .‘L.._;,_ .,._'_.2_:# Lol R
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?implifying Radicals

Examples: Simplify the following expressions. If needed, write your answer in terms of .

1) V54 2) —2v48x3
281 E:‘E_] Pt =
Jo. 2.4 AT 3RS i
@3 -a:q.y\m
3) V=75 4) V=56
“1S m
V35S

<l a2

@)ultiplving Radicals
0

nsider the following example to help you multiply radical expressions:

Example 7) 6v7 - 3v21

What portions were multiplied?
=18V Nsiaes W[ insiaes
TR Ty Bl ool

O W [onks o e

21 YoequdY. How were the factors of 147 found?
3 T < Q\L Meem 1. Vait'd
=18-7V3
=126V3
Multiply the following radical expressions:

5) 4V12-5V8 6) 2v/10-3V-5

4572 % 23105

2242

G 7‘§'.§§-
® ..o
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Algebra 2 | Ch 3 Notes

. NV—4-v-9 8) —4v—6-2v—18
17z-\ &t -5 3 e
- &
G NG e R

6(-Y -0 e
Why isn’t the answer positive, ¥\ ‘J/é

since =4 - —9 = 36?7 @

9) 7xV15x - V6x
X% - ex
1&"’3.3.5,;.—3.

IX-3-x~j0 =

Multiplying Imaginary Numbers
Use the example below of multiplying imaginary numbers, and then try the following problems
on your own!

Multiply: —5i - 3i )
=-15/2 '
=-15(-1)
=15

Multiply:
10) ==21+121 11)=8i#=7i 12) 6i - 2i?

-y 2 6L > \A0 32

-24-) B (- Val-i)

13) Create a multiplication problem involving 2 radicals that gives an answer of —20.

-~ -o

Review: Factor the following trinomials.

14)3x? —2x—5 15) 2x% + 11x + 14 16) 4x% — 7x — 2 b
(3x-8) (X D (ax¥) (x> (Ux H)Yx-2)

4|Page
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@.2 Notes: Dividing Radicals

Simplify the following expressions:
Examples:

Vi _@:\]\’:ﬁ.ﬁ_:
1)\/7—5’[13 2) 75 %oo 100 o0

You try:

S = R
) A& S vz Y

Examples:
¥ - V=8 _ -y -[u _ %
@:"@0 6) 36:-86-30-55 7) *N§y 5T =
a 5) 3 3 :.’90 -121 Y ® e = V18 Yy % 14
/N
4 s i 2 &
- 3
You try: -

oz
O % [ 2|

5|Page
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Multiply each: a) V6-V6
N u v :i L l

Rationalizing the denominator: E

R

.13 ¢)V5-+/5
3

The following article is taken from West Texas AM University’s website:
http:/fwww.wtamu.edu/academic/anns/mps/math/mathlab

When a radical contains an expression that is not a perfect root, for example, the square root of 3 or cube root of 5,itis

called an irrational number. So, in order to rationalize the denominator, we need to get rid of all radicals that are in
the denominator.

Step 1: Multiply numerator and denominator by a radical that will get rid of the radical in the
denominator.
If the radical in the denominator is a square root, then

you multiply by a square root that will give you a perfect square
under the radical when multiplied by the denominator.

Note that the phrase "perfect square" means that you can take the square root of it.

Keep in mind that as long as

you multiply the numerator and denominator by the exact same thing, the
fractions will be equivalent.

. ; 1 It Jlo
Ex: Rationalize — - g g
V10 Tt’o (1)

Step 2: Make sure all radicals are simplified.

Some radicals will already be in a simplified form, but make sure you simplify the ones that are not.

ey il \/1—0_\)'!45-'“""8-‘}9“&:3'3«,@«\}?,‘
Ex: Simplify then rationalize T T e T = & ? 2 g i

Step 3: Simplify the fraction if needed.

Be careful. You cannot cancel out a factor that is on the outside of a radical with one that is on the inside of the
radical. In order to cancel out common factors, they have to be both inside the same radical or be both outside the
radical.

2
Ex: Rationalize and simplify % < ﬁ-—: = Hﬁ' =
w "4

3

6|Page
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Examples: Divide the following expressions. Rationalize, if needed.

L oals AN TR B
1y &-I8 2)

V-11 3, -\

g AT S 2 s g s
)ﬁ e N Pl -
& ¥ .5
/;,—_
:@;S‘_‘l
V5
VB 3. . ABD AR 9) = 5 e
3 2 — -0
3
o n T3 SO =
2 20

-

@ |w
1
Yl
»
"
(73
)%
v
1
|
;»9
[
=
alg
)
2
: ’ﬁ
1
&3"
o))
1)

b
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3.3 Notes: Operations with Radicals and Complex Numbers

Matchi ng! Try to match each problem with its simplified expression.

Problems Complex #:
Simplified Expression
D) (5+3v2) + (-3 +4V2)
e M A) 8—+2

2 s
2) (5+3v2) - (+3+4V2) B) 9+ 11v2

¥ -2

A C) 2+7V2 -
3) (5+3v2)(=3 + 4V2) ’

-\S ¥ Qo2 —a~m. v\ada.2
S Y WAR ’rii —
Perform the i iu u doperations:

D (14+743) + (-10 + 2y3) 2) (<27 +90) + (<13 - 60)

3) (84 VIT) + (412 + 7y11) 4) (~10 +30) + (15 — 41)

igo-uﬁ \

8|Page
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?
5) 3’/(5?21') - 6(§+\ 4i)

|5 - Lt —lj - 2w

7) (6”—/3-\/?2?1«/5)
S e
124 244G - LE -5
19 ¥ 8S - O

‘»L\% \48(‘55

© (- mﬁ)

- 04T - evr ¥4 17

12\ Y (3

6) 3i+20(T—1) L7 +8

T e~ Aty T

)

B FHUAY =¥
- AA-Y
8) (3173%——\81')

v H:,t)v\/,et-\;l
Q- Ly()
q + Ly

e

10) (9@“?)
$1 ¢+ 35T v 35 el ?
g\ xF 1A rlut-y

11) If you square a complex number, a + bi, how many terms will you get in your answer?
Create an example, and show the solution for squaring the binomial.

‘—ﬁ +oms
{5405 YN B )
€ POYARA TR e
| PRI Eit

9|Page
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12) If you multiply two complex numbers, will you always get a binomial? Why or why not?
Create two examples with complex numbers that justify your answer.

- NQ «3«:0& ol A l:')b\’ | Tm:

(9~\"%’\)(9~'31) (& ) (2r31) %
L‘Jr}/\(-/(/\—’)]l b+ v Yo
utq Ly V-9

-5&\9@!

Challenge: Can you multiply two binomials with radicals and have a product with four terms?
Try to create an example where this happens.

(2 v (3 +2) | P
G v~ F33 23

Ew G35 b E

13)
4x* -9 = (px+ t)(px - £)

In the equation above, p and ¢ are constants.
Which of the following could be the value of p 2

@2
B) 3
C) 4
D) 9

(2x¥3) (2x-3)

0

10| Page




Algebra 2 | Ch 3 Notes

.4 Notgs: Division with Binomials and Complex Numbers
or each binomial below, multiply it by another binomial so that the final answer has only one term:

) 7-v2 (0 3 2)(8+5i ) (§-91)
K4y S -3 b4 L 0t - 2517
44-2 i

) =[4

The pairs of binomials multiplied above are called COV] VW G\W\"e/
¥ 8

Why could it be useful to have binomials that multiply out to a single term that is an integer?

- W now P middve e Q0ed oI -

_Examples: Simplify the following expressions. R}jg%lize if needed.
‘ C

4. (3\“’3) 5 3 ) 'S‘S P 19~ 151
V3 e )55l H-51 T 0 g0 +a0 262
_/31_{5 =2 (o0
- S re (L ¥ q
q v 38122 \
252
Aok
You try! = ;
ARy 4) e e S
3) 1+V3 \'{—3 2—4i 2 x4 L\H{»‘S’l ~L ot
2343 =g o HELTES
/’47(,@-3 | - Hrlw
\\9?( > - D a=h
. = o sl
- =

S
1"
Y

11| Page
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Examples:
5) s . A NEER L 19-+ 418 P33 47 ¢
2-90 2 ¥4 4=VZ oy o vuB-43 -5,

lo\ yus ?
ﬁ%—? i 12 % 343 ruH0
L.\ ...l \: = v —
blo-ox
loi-‘-:(S\ d lo‘\-S:S " 2 v 3Ny y4G
*
L" 'L‘.\
You try! st 2w
7y Y7, %43 gy (1#21) (S vaiy
8+v3 §-3 5-4i 0 &YW
S -3 & F W A D8 BN &
P : , =20 =L\ >
. A$ 2o —do
R ER R E R 5
¥ -3
iy AN
Review:

A motor powers a model car so that after starting
from rest, the car travels s inchesin f seconds,
where s = 16¢./f. Which of the following gives the
average speed of the car, in inches per second, over
the first ¢ seconds after it starts?

A) 4t !
A -Mt_[{_pﬂ{: o
m@““?'ﬂé“‘
6T

16
C) T

D) 16¢ 3
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8-S Notes: Solving equations with complex roots
eview: For each equation below, work with a partner to solve for x using square roots.

1) 5x% =45 2) 2x%-10 =88 3)—3x2+5=5
e O HO = TR
ey 2 = ag o o
‘6: -\ T R e
% =23 (x* =44 lce N

S 3
e o0 X =0

With your partner, list the steps to solve for x:

— Ogosive of PEMDAS (SADME P)

o

How many solutions does each example have above?

o

Draw a quadratic that has:
1 real solution 0 real solutions

U
,\ ™

g . M Pk u e < e

v

4

4

A quadratic that has no real solutions has 2 complex solutions.

13| Page




Algebra 2 Ch3 Notes |
Examples: solve for x to find the solutions (real or complex). Q
4) x*>+50 =34 5) (x+5)2+8 4
-8 -850 -¥
ﬁﬁ :Fb_(o LX\_%)@ S—q
pel . L *)(6 - > 9n
=-5% 2
You try! );_5—)1
6) 10(x—3)2——90 Nt—2x%+5=13
o - =3
{Lx D = —an* '_3,
X-D= “‘. 2\
Bs 8 o 5o
Examples: s dlas dda
8)2(x —1)2-9=-7 —(x—2)2-2=6 ﬁ V&2
e o~ +A e T
gln=)* = 3 =iy B =X g
>~ =0 .|
I M L {(x-2)3=F%
) s x-2= raida
= o AN
a &
% AN r’; ox 9««/52
You try!
10) —5(x+6)? =30 11) 2(x—7)* - 7—-13
—_— 3 Lol
-5
D=
- = O
[Trewy>={-¢ 9&& 2 290
LRy AV 9\
XXt = =\
< ro?%l- ¥
- =40

+~¢ g 3l @
X = B t’\}%k
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