Algebra I Name
9-1: Quadratic Graphs and Their Properties Date Class Period

Learning Target: Today you will be able to GRAPH QUADRATIC FUNCTIONS OF THE FORM Y = AX? AND
Y=AX:+ C

Question/Main Ideas: | Notes:

Definition: Standard | ‘j T ax a+b X+ ’\;\ : ;
Form of a Quadratic - \ /
-Graph s a Parabolo - BERNY SNETEEF
Ut"S\r'\QPﬂ 1 5ymm6'{'l”|'c ¢ | >
] v

low - Po}m"’ c\cpend{na on the T Axis of
Curve. 5ymme+7‘!j
Characteristics of (j-—'QX Q+bX+C- (j:o._)( Q.J,—bx O
the Graphs 3
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a? 0O , opens up I
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Example 1: What are the coordinates of the vertex of each graph? Is it a minimum or a maximum? -

Indentifying a Vertex

Maximum Mini mum




Example 2: Graphing | Use the given tables to graph the following. -t } e
y = ax? \
a. 1‘(x):%x2 \=\ “‘-,_/
- SN Va »
|
S 1
LY A
Now It's Your turn ‘ .
b. f(x)=3x? — aH- |
\‘ | 3 ’7:];
1] 0 1 2 — -
V; ] 3 i 2 N 77} ]
= N |
. 4 '
I 'y I
Use the given tables to graph the following. .’K 7‘\:
, AL/
c. f(x)=x°+3 A !
i I .
] b i
A 0 1 2 . A
| 3 | Y 1 ;. |
L v

Observations of the | Use the above graphs to answer the following questions.
6raphs
1. How does changing the "a” value (the number in front of the x*) change the graph?

* As a gets biaaer‘, the qgraph '3€_+5 slcinnier

2. How does adding a 3 at the end of the equation on example ¢ change the graph?

*T+ moves *the caral:)lq up 3 umts

Summary:




Algebra I Name
9-2: Quadratic Functions Date

Class Period

Learning Target: Today you will be able to GRAPH QUADRATIC FUNCTIONS WITH FORM Y = AX? + BX + €

Question/Main Ideas: | Notes:

Concept: Changing In the quadratic functiony = ax? + bx + ¢, the value of b affects the position of the axis
the Value of b of symmetry. Consider the graphs of the following functions.
yﬁzxz+2x y=2x2+4x
| Mgl A A4
-4 —2 WMo 2 a3 \ljo 1

EE NN £ i e
Concept: Finding the ‘j:O\Xg+bx y g tj: ax D-i'g)(
Axis of Symmetry _ ) b

Vertical Line: X = — x:"-é)—- 2 "_Q_" -_I.
ac A(a) - a

== : ¥ "
Concept: Finding the The x-coordinate o the vert+ex 15 the
Vertex

same as the axis of symmﬁ-}rj_ Ple Hhat
value inte the equation 1o find the y-value.

Steps to Graphing a Fi ) -F s5ymme ‘\’Y‘
Quadratic without a ‘ I"\C\ th € axis O_b- Y ‘j
X=-

Table
ol G

Find the vertex b‘j P'“ﬁfj"”fj N
the axis ofF symmetry

Find another point by ohoos{acj an x-value.

Mirror That Poin’f‘ across the oxis of 5ymmc‘frj




Example 1: Graphing | Graph the y = x® — 6x + 4 without a table. Identify the axis of symmetry, the vertex,

y=ax+bx+e and the y-intercept. T T T TR T

Axis of Symmetry: x= __ D _5((%') = % X : |
Vertex: (3, =5 ) y=(3) (Y I : /

y - intercept: (0, ) Y=9-1544 < | \\‘ I;‘:

cq/s.ies+ Pa§n+ 3 E=H4Y - i Y ) !ﬁ
+U C“"\OOSQ’ ‘j = = ) , l 7 1 ' *

‘j;OD—G(O)‘I"“[
9=

Now It's Your Turn Graph the y = -x? + 4x -2 without a table. Identify the axis of symmetry, the vertex,

and the y-intercept. 7 8
-y -4 I I 1 A
Axis of Symmetry: x = __ ok a-)° = | |
Vertex: ( a ,_A ) Y= .-Qa‘fq(a)»-a e L A\
.
y - intercept: (0, _— 2 ) ‘j:-“l-\"g'é? ) / \
; | [ !
i Y= 4-3 |
=-0 "t4(o)-2 | 1
(j = - a h 4 L\ /] =

Summary:




Algebra I

9-3: Solving Quadratic Equations Date

Name

Class Period

Learning Target: Today you will be able to SOLVE QUADRATIC EQUATIONS BY GRAPHING AND USING

SQUARE ROOTS

Question/Main Ideas:

Notes:

Concept: Solutions of
a Quadratic Function

The seluhons are where the arqph Crosses

He Xx-axis. Alse Known as...

X-inter cep‘*’S and roets

Example 1: Solving by
6raphing

What are the solutions of each equation? Use a graph of the related function.

Bi2-1=0 B<2=0 @:s2+1=0
Graph y = x* — 1. Graph y = x°. Graph y = x% + 1.
,,,,,,,, ¥ T4 1YY |
IEYINY /I
x \{/ % T i
=2 o 2.0 2 =200 [ 2.
2 L2 2
{ T ; r
K = _—‘1 l X=0 No
Koz Solution
Example 2: Solving Solve each equation.
Using Square Roots
a %% =81 b 3% ~75=0
tiIs+75
Ix?<718

3 3
Jx?=-[25

X=x5




Now It's Your Turn

Solve each equation.

a. x2-36=0

% * 3¢

+3¢ +3¢

b. 3x2+15=0
-5 -I5

3

3x7=-15
3

c. 4x?+16=16

~l6 -16

L
>
»
{

2
= i e i )( = F?
X=0
No
Soluthon
How many Solutions Two-Solutions One-Solution No Solution
does the Quadratic e AT ™ 17 % i 4
Function have? J T 11/
N 117 v
. 1 T -
v | v ¥
A _ = 2
X =Q X =9 X =aQ
a?O a=0 a+o

Summary:




Algebra I Name
9-4: Factoring to Solve Quadratic Equations Date Class Period

Learning Target: Today you will be able to SOLVE QUADRATICS BY FACTORING

Question/Main Ideas: | Notes:

one number has
Concept: Zero o 2 0
Product Property B v be zero

GQ-b=0 +then & or b is zero.

Example 1: Using the || Use the Zero-Product Property to find the solutions fo the given equations.
Zero-Product

Property a (4x+1)(x-2)=0 b. (x+1)(x-5)=0
Ux+l=0 X-3=0 X+lz2 6 X-5F=zc
S tad +2 =1 =] =5 34
‘_-(_E::_[- X=2a X:«-l X=5
Y
|
¥&=w
Now It's Your Turn Use the Zero-Product Property to find the solutions to the given equations.
a (2x+3)(x-4)=0 b. (7x-2)b5x-4)=0
Ax+3=0 X-4=06 Tx-2=06 S§x-Y=¢
-3 -3 +4 +4 ta+a tU+y
Br=-3 . A=Y Ix=2 Sx =4
= 5 7 s =
__3 Ko = x= 4,
Sl 7 =

Steps to Solving by 5e+ 'Hf\e CCZLA,O.'HO‘(\ eCzLA_Q.‘ to Z2Eero

Factoring

Factor out ony common factors

Fac'\‘br r'c.ma‘m‘lng Poly no mfa\

set each Factor 6‘1\.‘_0_\ o zero and. solve




Example 2: Solve by [ Solve by Factoring

Factoring
a. x2+8x+15=0 b. 2x% -15x2 +ig8x =0
(x+3)tx+s) =0 X (ax?-15x +13)=0
X+3;O X+5=0 X [(o?xa"lax)(—Bx +‘?\H:O
=328 =i X [ax(x-6) “3(x- Y] =0

[X=-3 JE X(x—c,)(ax—a)
[X=O' X-6=0 ax-3=0Q
IX:6| i){:%—

Now It's Your Turn Solve by Factoring

a. x?-Bx-14=0 b. x3+x%-20x =0
(X”_’)(X"'Q):O X(Xg‘\'X'QO):O
X-1=6 x+2=0 X (X +5)(x-4)=0

[x=71 [x=-a] —ng i

Example 3: Writing in | Solve by Factoring. ("‘\x = --a'-{)a '\‘(BX —13):0
Standard Form First
a. 4x? -21x =18 Ux(x-6) +3(x-¢)=0
“f# =}

__ g7 (x-6) (4x+3)=0
Yx @ =3x=IF20 X-6=0 4Yxt3=0

“\$.4=-72 X ::é,l 4x=-3
Xz -2

l..l

Summary:




Algebra I

Name

9-5: Completing the Square Date Class Period

Learning Target: Today you will be able to SOLVE QUADRATIC EQUATIONS BY COMPLETING THE

SQUARE

Question/Main Ideas:

Notes:

Concept: Perfect
Square Trinomial

Factor each of the following trinomials.

a. x% +8x+16 b. x? -6x+9 c. x2 +12x+36

(x+4)* (x-3)° (x+¢)™

d. What do you notice about each of the three problems above? How does each answer
relate to the original problem?

‘Per fect Square Trinemals

* Answer 1s a binomial 5(tuuare,d

Concept: Completing
the Square

x 2 +10x +_2as

&

Ha\f oF b Sczuor‘ed

(&)

Example 1: Finding ¢
to Complete the
Square

Find the value of ¢ that makes the following perfect square trinomials.

a. x® -16x+c¢ Your Turn: x2+20x+c

2
{Z) (

o

- 16
e (%)
pa
(*8) (lO)

mr”
\./

c= 04




Example 2: Solving
xZ + bx = ¢

Solve the following by completing the square.

a. x° +6x=216

X*+ox+ 3 =a14+9

{(x+3)? =225

i

X+3 = X5
Xt+3=15 XT3 =5
X=zla X=-1%

Your Turn: x° —4x =90

X ?-4x+d =90+ 4_
|(x-3) ?=[qF

X-a =*q.7
X-a=9.1T X-2=-97
X=11.7 X=-71.71

Example 3. Solving
x2+bx+c=0

Solve the following by completing the square.

a. x°-8x-48-=0
X?-8x+16 =yg+ 16

G-y =fet

X-d=t§
X-4=¢% x-4=-%
X=la X=-Y

b. x2-14x+16=0
X2-14yx+4l=-1c+ 49

\[(X-‘l) 3253—

-T2 X&7
X-1=87 x-1=-s5.7
X =13a.7 X:LB

Now It's Your Turn

Solve the following by completing the square.

a. x? +10x-75=0

X?¥lox +25_ =15+2S

{(x+5)? J100

X45=2\p

X+S=10 X1S =-lo

xX=5 X=-l§

b. x? -18x+53=0

X7-18x+ 8\ =-S3+ 8|

,l(x-Q);’:j??‘

X-—Cl::i 5.3
X-4=58.3 X-9--s53
X=14.3 X = 3.7

Summary:




Algebra I Name
9-6: The Quadratic Formula and the Discriminant Date Class Period

Learning Target: Today you will be able to SOLVE QUADRATIC EQUATIONS USING THE QUADRATIC
FORMULA AND FIND THE NUMBER OF SOLUTIONS OF A QUADRATIC EQUATION

Question/Main Ideas: § Notes:

Concept: Quadratic ‘j = O a +hx tc

Formula ==
-bE Vb*-Yac

ACy

¥ =

Example 1: Using the | Solve using the Quadratic Formula. Round to the nearest hundredth is necessary.

Quadratic Formula R ‘- 2+ J-?é—.
+
a=l b=-2 ¢c=-% X = =5
- — o
_ —cay E G
- x S Q-HE, X = 2""4
+
x- 3% V4v3a =4 x=-3
K
Now It's Your Turn Solve using the Quadratic Formula. Round to the nearest hundredth is necessary.
2 -
a. 7x2—2x—8 x:ai@—
Ix“-ax-F=0
=7 b=-a ¢c=-§ 14
- - =aXxis.|
x=" (2 X | (D3-q(7)(-5) ! I
2(7)
X= 2+15-| X = 2-15.]
X = A 24V Y+ aay 14 1Y
Y
X=1.aa X=-0.9y




Concept: The
Discriminant

The par+ under +he

¥t
b ~Hac
Square ro ot.
Two - Solutions One - Solution No Solution
2 = D_' L’O
W tige P O b“-dac = O b“-Yac
¥ 3 1 F N \ S
ERRGEED \ /
\ /
\ /
il f . ik I < :
HF |
i L s ) ;‘\r‘ li PN v |

Example 1: Using the

How many real solutions does each equation have?

Discriminant
a. 2x*-3x=-5 b. -2x%+8x-5=0
Ax2-3x+5=0 a=-2 b=8 c=-5
e EE-dreE ()% -4 (-2)(-5)
(-3)7- 4 (a)(s) 64 ~ 4o
9-40 [\e a4 TLUO‘
-3 | Solution Solutions
Now It's Your Turn How many real solutions does each equation have?
a. 6x%-Bx =7 b. 2x2 +4x +2=0
bx*-Sx-1=0 a=2 b=y c=2
= b-"--—s- -
. N ('(7) (4)?-4(a)(a)
(-s)?-4(ed (-7 6 - 16
a5 + 168 [T 5 [ One
143 Solutions Solution

Summary:




Algebra I Name
9-7: Linear, Quadratic, and Exponential Models Date Class Period

Learning Target: Today you will be able to IDENTIFY WHETHER A GIVEN SET OF DATA (GRAPH, TABLE,
ETC) REPRESENTS A LINEAR, QUADRATIC, OR EXPONENTIAL MODEL

Question/Main Ideas:

Concept Summary
y=ax’+bx+c y =a-b*
1/
o
Example 1: Choosing | Graph each set of points. Which model is most appropriate for each set?
a model by graphing ‘
a. (lf 3).' (Ol O)J ('3| 3), b- (Or 2): (-11 4)r c. (—11 _2)1 (Ol _I)f
('lr _1)1 (_21 0) (11 1)! (2: 0'5) (1r O)J (3r 2)
3 | L |
/ : B
\LL 1/
< - L -
i i) Py’ o N N N I
- w | | .l
Qu.a.d.mhc’ Exponcn-'h\o\_/\ Llf\ear
Linear Model: ot x and Y 9Go up or down a7t
Choosing a Model
from a Table a constant rate (add(subbra oi’)

Exponential Model: The @ beies qo wp or doum b

a constant rato (m‘.&l'h‘p[y /D"\“‘C'-C)

The Second difFerences in the
4 -values are constant

Quadratic Model:

Example 2: Choosing | Which type of function best models the given data?
a Model using +\

+\v 4\ +)
Differences or Ratios | a.

AN AN AN AN
7 . v 7 A4 N
-1 0 1 2

Linear

2 5 8 11

-+
o
+
W
+ /
w T
+
W



Exponen‘f‘fql

o |t 2 | 3 :
Quadrahc

N X1V
+d +6 +10

N Ny N/

t4 +4d4 4+ 4

Now It's Your Turn Which type of function best models the given data?
P U U T U

a N AN N
AY LI < »

Linear

Quadrathc

EX Fon en‘h'a l

Summary:




Name
Date

Algebra I
9-8: Systems of Linear and Quadratic Equations

Class Period

Learning Target: Today you will be able to SOLVE A SYSTEM OF EQUATIONS THAT INCLUDES A LINEAR
EQUATION AND A QUADRATIC EQUATION

Question/Main Ideas:

Types of Solutions

Example 1: Solving by
Graphing

Neow It's Your Turn

Solve the system by graphing.

awB LB o
X* Za 7 aca)‘o
y=2x2+1
¥= 8% =0 y= a4 =\

TN T

Y

Gruph i35 hot the
B best ophon because

&Y\d ?O;n“]’ dfcln\"}‘

show «p:




Key to Solving by
Elimination

Subtract the two equations + eliminate

Yy, Combine

llhkﬂ ‘h:rm_

Example 2: Solve by
Elimination

Solve the following systems by elimination.
20 (15)+12Y

a. y = 20x + 124 qay

y = -xZ + 39x + 64
0= - x2+39x t6Y

-y-= 20 x +12Y4
0=-x 2+19x -0
0=-1(x?-19x +60)
O=-1{x -15)(x-q)

aoy

Now It's Your Turn 3a(s)+ 7Y
y=32x+74 d34
:-_y:—x2+39x+64 32(2)47Y4
ao («4)+iay O=x2-7x +10 -

0=(x-5)(x-2)
X=5,a

(s, a34)
(2,138)

x=15,9 | (15 494) (4, 204))

Key to Solving by
Substitution

Subshtute (j frovm one cczu_cd'l‘m inte the

other

then solve.

Example 2: Solve by .

Substitution

Solve the following systems by substitution.

2-6x+10

a. X
> -

e W
1, n
X

Y-x =x°"-6x+10
O=x%-5x-6
0=(x-3)(x-2)

X=3,2

4-3 4-2
l =

](3, 1) (a,aﬂ

Now It's Your Turn

b. y-30=12x 7 Y =[30+1ax
y=x?+ 1lx - 12

30+12x = X T+l x-12
6 =x%-x-42
0= (x-7)(x+6¢)
X=7, -6
30+12¢1) 306+l1al-c)
1Y —4a

[—( 7, 14) (-6, -Haﬂ

Summary:




