¢, | Notes — Zeros/Quadratic Formula/Complex zeros

Review: Simplify the following radicals.
,-—"”" \
a. \/E-S- !M‘7 b. 2% 36 (p‘lo g, [_5 L'{ww.s
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Definitions of Zeros: 1. Solutions (answers) when solving a polynomial for x.
—
; 1 214=
x-:r_utercepts (where the graph of the polynomial crosses the x-axis). lz Zt 5

2.The

r of zeros for each of the polynomials and state the degree.

b. f(x)=16>—-9 & f(:c)=,\@3x3—15x2+19x+30

Determine the numbe

a. f(:\')=.1@— 4x* —11x+30

4 b (M
. 20

e ":“._G o
O |
.50 ' ; ;
Zeros 3 Degree 3 Zeros ___2_: - 2. _— Degree L}-
of the polynomial? # 2605 — df—j re €

What do you notice about the number of zeros and the degree

( Sa.meb

Factor example (b) f(x)=x"— 9, then solve each factor for x.

(X=5HK¥S)

X=—3+—;5

Compar
pare your answers to the graph from exume_[_b),,oescribe what you noticed? M -
—— 3 onderee S

The zeros of f(x) = x*—9 are x = —3/—-—3—
+HINT: How can you solve

a quadratic equation
other than factoring?

Summary:

To find
o find the zeros from a graph you look at the X in-lcrm_€+5

To find the zeros fi . C
e e L L .Gu';va and solve for x or usé the MA\'mh C le-dq,

To find the x-inter .

Two e‘f;:e‘:ms from and equation you find the m and solve for x or usé the ra:h 4 muﬁa.
names for zemS are i ) x tntercept> ) footS

z) Zluttons

e ———— AT e T
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When asked to write Zeroes or x-intercepts you must write them in

) j\

he following w y

Zeroes: X - X —
- ts: -
X-intercep ( J O ) or X-
Examples:

\Write an equation in factore for the function with the given zergs.
rite an equatiof
) x=3,-5,4 b) x=5,-5,4,8
d = JdeTes

£60)= (x —3)(#-‘576(-43 £0)= (x-9) (x+5) ( x-4)( x—Eb

Write an equation in standard form for the function with the given zergs.

a) x=3,—4 b) x=-1,7
£ 0)= (%3 )(x¢4) F6 = (xe)( %—73
. &
£6)= X2 +ix-3K-12 o= _x tzd-x :
6= x> +x-12. £ W)= XT=6Lx-T7
Solve for x by factoring. (Find the zeros for each polynomial.)
a) 0=x"-5x-14 SM‘\' b) 0=4x*-9 D‘FDG ¢) 0=3x"—2x-5 Q“"eh‘j

gL 2 ,‘g 0= @uEXac3) 07 3LIHS "'5*3

X=-2, \ﬁ[z z é& 0= 3&(xH)-"5( ) >
10> Fa (4.0 (ho)

%.0) (-1,6)
Use the Quadratic Formula to find the zeros of each polynomial. C 3, ]

l
[12 i
xz_bi 5 —dac Do you remember the song? ‘
a
a) f(x)=3x*-5x+1 b} f(x)=2x2+3 i
0= 3% gt o= Zx"'i'éo o=
a=3 b=-5 C=| - a=z b2, .
X= 52125-4G0 x= o ty0-4GI
2(3)
[ N 'y X '3
=Stz ‘ X= ot ¢Y22%

G 4. t g
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W

—
inder Theore™’ i
The Remain . 172-? 2. a) What is the remainder of Sm ?
. mainder 0 ' | "-—i-l
1.a) What is the € ~1° [a)

W \

b)Is 5 a factorof 15?
: Yes

b) 1s 5 a factor of 127 ‘\\0
4. a) What is the remainder when you divide f(x) by

: divide f(x) by
emainder when you @ g(x)? f(x)=x"-3x-4 |gx)=x-4
% 4|

_a)Whatisther
38(30? f(x)=2x2—5x—1 g(x)=x-3 ‘
X-3) 2;;:;5::—-\ S
-2 :x\ N
- X43 o __);:;l‘*
| 2l € s
- '30 ~ remodndayr

b) Find £ (3) b) Find £ (4)
& =26 sy R W

5. What do you noti .
You notice about the answers to parts @ and b in questions 3 and 4?
Theg oxe thy s

ow do you know?

—47?H
7 1s x —4 a factor of < -3x—4

8. W-h;icztllofthe follow;ngal:gfactorsof f(x)‘3x3 1132 +4x+6
== T e *
R ) X5 =12 2 H s
P A x3 X £6) = 3~ 1(2) H4(2) -
24 —4y +O o

SFH(E)Fe = gk

Q-F ) = 3(.?;)5-”(

3 -8l -9 -1z 6

c . _
&= 33 13 T 2
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SM3 Notes — Graphing Polynomials
25 braphing Polyromial S —
Graphing Polynomials-

A. Start by finding the zeros. (Factor when necessary)

B. Multiplicity: The number of times the factor appears in the polynomial.
\a. Even Multiplicity- touches

b. 0dd Multiplicity- crosses

*Hint: Look at the exponent of the factors

: red
C. End Beh depe th fth ial.
nd Behavior depends on the degregiof the polynomia ¢ 04

* Hint: To find the degree if it is in standard form look at the exponent of the first term ,@5 K3—2x2' Ac+Y

To find the degree if it is in factored form, add the exponents of the factors

4 >
(X4 QCXH 9
If the degree is: '

4 | =x* T RS =7
4 e - '
* Even- End behavior is up/up Exa.hp 3 P 'ej a4
Limit Notation: (_ypA 'P (&) - o Ltm -F'QQ 00
A=D -0 X= =
Lett+ Behavroy R ighi- Bebaulor
* Negative Even- End behavior is down/down because it is reflected because it is reflected over
the x axis. E_pca.mple (d = —x* VA
Limit Notation: Lef+ Sw Rynt s -
X\;m FoO= n LI £00= o2
. S I\ 5
3::; End bfahav:or is down/up E xample y=x (f poahit 3L
Otatlon: Lae‘F“‘ S*d-n- : /j—‘_—'—'
LB <7, S Lim -(309;:90
X>-a

X-320

s up/down because it is reflected over the X axis.

E \ 3
xample y= —X T__}

Negative Odd- End behavior i
Limit Notation:

Led- sl pose ,@téi&
XD et )("700
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O Mat tseen tuain
Class Notes@ Mubk 1S odd Croses

Graph each function without a calculator. Start by factoring to fing the zero
multiplicity and determine whether each zero touches or crosses the x- -axis.
sketch the graph (don’t worry about the height of the maximums and min

L. f(x):(xfl?(x—,gjg) Dej”"e’e = q’“’B‘"7

SM3 2.5 Graphing Polynomia]s —

8. Then fill oy the chart for

Find the end behavior, Finally
imums).

obD T
o . poer ledt 3-::- NN
Zero | Multiplicity | Touch/Cross J’ \E}rpa«f (= —od T
| 4 tolly, | peRUE [ REEX &E
> 2, 4\ lim f(x)= oY) /
l? CVUSS X—>4os LI,
A Sl Lhigped. over X a3
: ‘ Y Deqree. 2+3+L = (e A
ol f() {—[&:‘? 452)(16+1@<x+3> 9 _-
\ Zero | Multiplicity | Touch/Cross QB/ hm fh(i) ) e f
A uch. o 1fnﬁf(x)— 50 2
-1 3 CYUSS !L = [ AN |
—2 \ CrosS —
. (ﬂ"’f)@i‘? ohor ~&\'L'S Ena Behtuior us
xX)=x"+Xx— ]
Xive  Lon W Lokt AR o T
(oﬁb‘ ) Zero Mulup city | Touch/Cross ‘T xlgpoof (x)= QL ::";
< VoSS | pigh- k -
‘& Cross ? xlim f(x): DO ::
GQ i
DeS% (Fl =2 (E\,e;j
ij"*—g—— _
4., f(x)= @ 16x =% p=*H a)uﬁ“’" ZE\
% (x*0) = ECM-'D(X—“D )uﬂ—
rzcro \ Multiplicity | Touch/Cross &/}Hﬂof (x)=— 00 i
{ S N

(@)
Ei
H_ |

\
1

croess
cross

L Lopg
0= o0

Regree 5 3

|
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4.3 Notes - Complex Zeroes

Objective:

. : where a is thel Ed art i .
A Complex Number Is of the form @ +bi w part and bi is the um:s(m%part_

Remember the number j: i isthe number whose square is —1. That is, { = *’*-_land =—1,

A) Review

Simply the following: (Simplifying Radicals)

{
J25 _ a0 " J1s0

2 (o

Distribute (Multiply) the following. Make sure you write in standard form:

4o

13

4@
®

—eed
(1)

4. (3i)(-5i) 5. (x—4i)(2x + 5i) 6. (x—6-0)(x—6+1)
-G 2 : ; .
> 2+ G xi- Q26" A-bwd 74
5 ("D 2 2. . (N4 +36 <
15 _ X=3 x4, =20(-) —yf T —u
BKZ'-};L_-I- 20 | X2-l2y +306-i%
Find the zeroes by using the quadratic formula: 1‘10

Af(X)=x"-2+5 A= ( pza2 =S b) f(x)=x"—4x+13 B“'IZK'P?:'?

XS 2 ¢+ "-"-iﬁ az\ p=-Y =13
- \ (S e~
(o ;_z.‘ X=4 £q41-4()H03

.%%:-l_b 200
& H
-2, X = 4t |
X= |t 20 .-——-—j)b 2.,
x =4 Izgj_z
Factor each pol )
Examples: shamial °Vif the complex Numbers. Write your answer in factored form: What are the zeroes?
AIW=rg1 azl
A= 0T ¢ = 0f=7+1pe 202!
X222 = 4 = oXVoder(ed X7 5
FactozdF - = - 2() X - :t nL
rea rorm; -
£69= (X+)/x-i , _
Zeroes: \ ) (K'l' D( x-b Factored Forr.nF. (x): 0( 'H\:') ("_“D
=v :

==v

Zeroes:

y;:'\\c )(:‘-\\\..-
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Remember the short CUt? | Sex e aaixon 66\‘5& o zex©O
b ” 50\@6@\' X Hiﬂ“'ﬂmsfbmm' o
10 Wrie W Putyoed ot gty du Soudons \pul

function and the x-intercepts of its graph. Write the polynomial in ﬁtandard form. Show work!
. f the fun
\dentify the 2eros 0

) f) flx)=(x-3)lx+2)x+ij(x-1)
e)&x) ={x— 71“x +71

. 7. Zeros:  f=13 K-, X:";/ K.:;
Zeros: - - =flu
X=Tt X

-intercepts: ‘ xintercepts Cslo) C—Z,O) - L)
" - none , )

| = (k2ox ) (X2
d dform:—F(JO" 6 X
Standard form: @: **4 7’( -‘IA -4q i,z Sf%n(s; x4 +x— )(3 -9 -'fﬂ)"""(‘
- 2 X~ )
"F (X)-‘-‘ X ’-—-‘iq C:Lq "F 0‘) - fxﬁ:;ﬁ ;w-a?e zero’: include those listed,
Write a polynomial func:cign%mini-muﬁ degree in fact

g : -i cepts.
find the degree of the polynomial (# of zeros) and identify the x-intercep

ored form with real coe

) i h) 4,7, and 21 . i
g)2-iand2+1 - - -
Zeros: ¥ = o X= 7 * Zv X u
Zeros: x - ‘ .
x-intercepts: y x-intercepts: ( 4, 07 ‘[Z,O - i}
ToNnone =y x=7

. D)
Factored form: Factored form: ——DO"L D Cx
£6) = (x "1-\4) (X2 _ED £0D)* (¥AX*

omial in
pts Then writé the polyn
jintercepts:

Find the degree of the polynomial (# of zeros), the zeros and identify the x-

factored form.
i) 2 (multiplici
(multiplicity of 3), Degree: 5

-5 (multiplicity of 2)

eros: = iy ‘6 ¥ {
Zeros: X= 2. X=-5 x-intercepts: % = 2' X C_,5 | 0)
Factored form: - 3 ( 1’07
F09= (x-29 (s>
j) 1 (multiplicity of 4), 5-2i (multiplicity of 1) Degree: 5
Zeros: = | Xz S0 X=5+2L x-intercepts: X= | oY Cl’ D‘)
Factored form: L‘
+® = (=) (x=5420) (X521 1) e
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Secondary Math 3
LI U Key Features of Functions N O4+€ é FILLEDIN
. A~ NOTES =

Domain: All possible values of x in

3 function.

function, we must first realize that there are two things that will give us difficulty: a function th
' ction that

To find the domain of 2
th an even root radicals. Today we will look at functions with even root radicals

has a denominator and a function wi

Even Root Radicals: Functions that have even roots cannot have negative numbers under the radical si
' e sign.
(Negative values under the square root are imaginary, and will not exist in our domain of realgr::lmbers )

** When a function does not have an even root or a denominator, then the domain is all real numbers. **
1. f(x)= 3(x+2)—2
Interval Notation: (—00,00)

Set Notation: {x|x € R}

Graph: W
2 s 7 8

Eliminati i
inating restncteq values in even root radicals:

¢ Set whatever is
under the radi
radical greater than or equal to zero (2 0) )

¢ Solve for x

* The values fro i i
m the inequality are values that are allowed in the domain.

Examples: " O
2X4+4 20 3 X ; X
2 f(x)=v2x+4 2%z -4 3
Interval Notati X& -~ 3. f(x)=V3-*
ation: £ _
Set Notation: ZXC | o -2] Interval Notation: ("’of 3]
' XL L
Graph; Wﬂ Set Notation: f’d anz
.10123458 . ' Graph:M
| 2X=1°20
4, f(x):(x+2)\/m S‘-KZO ZKZ|D
55 % 5. f(x)=—(x+2)3m X Z5

Interval Notatio
]
) oo

Set Notation: Interval Notation: C;}

j )
X\ Xz
I Lxl -..5'3 Set Notation: ({)C[ X 53
SR ' M
T e r—— ., Graph: 74~ st
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Given the graphs of the functions below,
ive ;

6.

|
]
N

b

Domain: (- 0, ob') Positive: CU | 06'3

Range: G‘D, ) Negative: C—oé‘,b) min
x-intercept(s): Wy CD Maximums / minimums: (o) .4,)
y-intercept: ¢ g ,<%) Symmetry: Ny Ay

Increasing; C"‘h, -b) End Behavior:

Decreasing; -0;‘@ }Elm f(x)= El-l:g f(x)=
Constant: hﬁ
3. .

VT

LT ‘ ii ]

i

AT 1T

(N

“f:E::::

EEE

Domain; ['-‘I ,-67
Range: [-(,, o)
x-intercept(s): (LS ,0)

Negative:
o 099, 6:8)
'XmmUmS/minimums: Vcts

y-intercept: (o~ (,3 Symmetry: py A ~L
Increasing: ( 2, .°3 End Behavior:
Decreasing: py A xlirflm JS(x) = lim f
Constant: (—ﬂ 73 D:‘ vE o (x)az
!
NA

determine the key features.

T

7

v

Domain: (—oDy 603
Range: (=4 . o0)

v

Positive: (—-o,—a.gT)u(u?;,,.o)
Negative: (—l3y 3')

i / minimums: =4
x-intercept(s): (2 ':? Maximums
y-intercept: o :l 0. Symmetry.' even
asing: CD{ 4 End Behavior:
faeress g'(.'-\,oﬁb lim (%)= g%

Decreasing:( —ed )—l{) P

Constant: (=4} 'q')

=
P

N EEN

1111l

Ll

P

AN EEEREENN
VO O O A O
A U T S

lim f® =0

X

P

|t

A 1 O U O T
AR EERENER

R EEN RN

i
!

Pyl

|
i

AR EREE

RN RN

x—intercept(s):éy,a
y-intercept: (@) '-bj
Increasing: (5;007
Decreasing: (= "37
Constant: C—},S’j,

|

-
—1
-
Lo

i
AN R

-
1
-
-

b

i -b)
. ositive: (-2

Domam(‘aol-a))(égb')lzcgative(““fgo(‘3}3

Range:(~to,~gU(%/ = Maximums / minimums, "',.z.". N

-“
symmetry: NA
End Behavior:
_ lim f(x)=
lim f (g =" 20
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