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Algebra 1 Unit 8: Quadratic Functions Notes
Unit 8: Quadratic Functions
Learning Goal 8.2 - Graphs of Quadratic Functions
After completion of this unit, you will be able to...
*  Graph quadratics in vertex, standard, and factored form
» Convert functions between standard, factored, and vertex form
¢ (Calculate the vertex of a function
+ (Compare equations in multiple forms
Timeline for Unit 8
Monday Tuesday Wednesday Thursday Friday
20 21 22 23 24
No School Day1-— Day 2 — Day 3 — Day 4 —
Transformations of Characteristics of Characteristics of 8.1 Learning
Quadratic Functions Quadratic Functions Quadratic Functions Assessment
27 28 29 30 31
Day 5 — Day 6 — Day 7 — Day 8 — Day 9 —
Graphing in Vertex Graphing in Factored | Writing Equations of | Comparing Different 8.2 Learning
Form Form Parabolas Forms of Quadratics Assessment
Graphing in Standard Practice
Form
3 |'a 5 6 7
Day 10 — Day 11 — Day 12 — Day 13 — Day 14 —
Average Rate of Applications of the Comparing Different Comparing Different 8.3 Learning
Change Vertex Quadratic Functions Quadratic Functions Assessment
Tutoring Times
r
Mondsy Tuesday | Wednesday | Thursday Friday
Mre. dackson M. Watson
’ & &
Mre. dackson M. Phillips - Mr. Watson
MM | 745885 | 745-815 | aciar | MePWWE | 745 g1
Room 1210 Room 1206 Room 1210 Room 1208 Room 1208
Room 1205 Room 1206
Mire Petersen
PM NONE 330-430 NONE NONE NONE
Room 1210
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Algebra 1 Unit 8: Quadratic Functions Notes

Day 5 - Graphing Quadratics in Vertex Form

Vertex Form of a Quadratic Function:
y=a(x-hj2+k

a determines how the graph opens

positive a, graph opens ___ 2
negative a, graph opens CI O 1) [\

[~_\/) . AB} is our vertex.

NMWWM\W}.

Identifying the Vertex Practice

Find the vertex of the following:
1] yv=(x-18)2+9 Veﬁe)(:!\%, \ )
2) y=4x+6)2-7 Ven‘ex={'@ ,*7 )

3 y=(x-22-2 Vertex = L., <)

Find the vertex for each of the following quadratics and determine whether the graph opens up or down:
a) y=|x-1)2-2 Vertex = ( ( ,fé ) Graph Opens Y P because ais |
b) y=-3x+4)2+1 Vertex = ( — L][ . )} Graph Opens d OWN pecauseais —

c) y= 22 +3 Vertex = ( O , % ) Graph Opens _\./ S'Q because ais I

d v=-x-3)2 + 0O Vertex = | % , O ) Graph Opens(g)b W N\ becauseais___
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Algebra 1 Unit 8: Quadratic Functions Notes

Steps for Graphing in Vertex Form

1) Find the vertex (h, k).

2] Use your vertex as the center for your table and determine two x values to the left and right of your h
value and substitute those x values back into the equation to determine the v values.

- Using practice problem number 3, let’s practice filing in our table.
y=[x—2)2-2

X

Y

3) Plot your points and connect them from left to right!

Graphing in Vertex Form Examples

Example 1: Graph y = (x-1)2-2.
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y -V )T AL

e o
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Example 2: Graph: y =-3(x + 4)2 + 1.
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Algebra 1 Unit 8: Quadratic Functions Notes
Example 3: Graph y =2x2 + 3. 3'= /
\LLV
Lt
Vertex = | O , 3_] R #

N

OFf 1| &
3

— 1
v VS|
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P <F

Example 4: Graph: v = -[x - 3)2.

Vertex = [& , Q}

[* ol
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/)%l W =
PefNocy

x | (a3 ] ]=s
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Bl-kl-]- )]

y 4l -v[o |- |-4
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Using a Graphing Calculator to Graph Quadratics in Vertex Form

Use a graphing calculator to graph our last example problem, example 4: y=-(x - 3)2

1. Hit Y = and enter the equation into yi1.
2. Hit Graph (Hit Zoom, then & to get back to a standard viewing window, if necessary).
3. You can also use the table on the graphing calculator to compare to your table and note the symmetry

along the vertex. Hit 2nd followed by Graph [yvou redlly want the Table feature). Scroll through the table until you
find where the y1 values stop decreasing and begin increasing, the point it switches at is our vertex.
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Algebra 1 Unit 8: Quadratic Functions MNotes

Day 5 - Graphing Quadratics in Standard Form

Given the following equation, y = (x + 3)2+ 1, how could we go from that form to@j

What about y =3(x + 2)2+ 3toy = 3x2 +12x +15¢

This is how we arrive to the standard form of a quadratic function!

] of a Quadratic Function:
- m—— BXGﬁ\\A
6%\/ (’:&L)/) A determines how the graph opens \% \ \f\%

%\/\\/\ K\K - .
%?&6(/ (0, C) is the y-intercept.

Finding the Vertex in Standard Form

Graphing in standard form is similar to graphing in vertex form, but the way we find our vertex is different. We
use a special formula to find the x-coordinate of our vertex, and substitute that value in our equation to
determine the v - coordinate of our vertex.

The formula is: x = % , then substitute x into equation fory.

For example, say we have y = x2 + 2x + 7, how would we find our vertex2
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Algebra 1 Unit 8: Quadratic Functions Notes

Identifying the Vertex Practice

Find the vertex for each of the following quadratics, determine whether the graph opens up or down, and find

the v intercept:
N B A AABLC T
1.y=2x2+8x+2 Vertex=(_—_, —(n) 2.y=-x2+_2x+7 Vertex = ( \ , )

N T . - S~
AN AN gl X s Ay 2

9= AV e -Ee) y- (Y 0y A8

Graph opens \/E because ais ’+ ) Graph opens Ao w N\ because ais_— .

The y-interceptis (0, 9\ ). The y-intercept is (0, 7 ).

3.y=-4x2+24x Vertex = | . 4 y=7x2+9 Vertex = ( .

Graph opens because ais Graph opens because ais

The y-intercept: The y-intercept:

Steps for Graphing in Standard Form

Find the vertex. After using the formula x =;—2 to find our x- coordinate of our vertex, we substitute that x

1)

back into our equation, and our solution is the y-coordinate of our vertex.

2) Use your vertex as the center for your table and determine two x values to the left and right of your x-
coordinate and substitute those x values back into the equation to determine the y values.

3)  Plot your points and connect them from left to right!
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Algebra 1 Unit 8: Quadratic Functions Notes

Graphing in Standard Form Examples

Exangle‘l:Grdphyn(Z—Qx—l. &/q \ Bl'TQ\C:/k
_ - S T S

X=20 " Ay - 2 Wl
\jﬁ(\\1~3(l\/‘ - -2 k c/

Vertex = {_I_ ) ‘

5>

-9

x| -l 0 \ 2 3

-0l 2

v 2 |
(2) 22\ -

AN N
SRR :
Exanéplez:GerhéJ:Bx?—éx. A{ /6 9 I'/Q) C @ \ :
. = -~ b/ —
A=z QA - @ aut /
W= 3OY -6y - (=2
Ven‘ex={_|,i] -Bl-h|-4]- ) | 4
x|l ]Oo| )V |Qa] 3
y| 9 ol -3 } Dl 9

Oﬂ'@@’-of"g i\

T aa T ald”
Y- 2OV + 2
vertex=(_Q ,_3 )

Examge 3: Graphy =22 + 3.
~ O
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Algebra 1 Unit 8: Quadratic Functions Notes
Example 4: Graph:y =-x2 + 6x—9.

Ly

o

LR

Vertex = ( , )

>
S

Using a Graphing Calculator to find the Vertex of Quadratics in Standard Form

We dlready know how to graph quadratics, so let's try and find the vertex of these equations using our
graphing calculators! Graphy =x2+ 2x -3

. . =
1. Hit Y = and enter the equation into yi. m‘—
2i Fero
minimum
2. Hit 27 followed by Trace (you really want the calc function). If yvour = A 1 MLM
parabola OPENS UP select 3: minimum, if your parabola OPENS DOWN 55 intersect
select 4: maximum. E‘: duodx
O
3. (You may have to move the spider left and T=HzezE-3 Pi{=Hzezl-3
right using your arrow buttons). k 1
The calculator will ask you “left bound=2™ hit
Enter. The calculator will then ask you “right
bound?” hit Enter. The calculator will then ask "hvp‘"l 1‘\\_’
you “guesse” hit Enter. Left Bound® P—
n=-2.EE0NE IV=-24PP1E8 W=.50574460 IV=-1.4535099

4, Your maximum or minimum coordinates will be displayed on the screen
and that is your vertex! ?l}

Ninirmur
n=-1 =4
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Algebra 1 Unit &: Quadratic Functions Practice
Day 5 - Graphing in Vertex Form Name:
Practice Assignment Date: Block:

Find the vertex of the following equations:
a.y = 2(x—28)2+ 72 b.y =[x+ 500)2 - 250 C.y=—(x+22)2+ 22

Graph the following quadratic functions:

ly=[x-1)2 +1 2. y=(x+3)2+3
e ot
4} 41
B - 4 - ) | 4 Bl=61-4 - p | 4
4 4
% &%
3. y=2(x-2)2+4 4. y=-(x+4)2
& ot
ra 6
L
1 a4
2t 2t
“Bl bl 9 | 4 " Bl-b|-M]- ) 4 |6 |8

P

S0
= o

-
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Algebra 1 Unit &: Quadratic Functions Practice

Match the graph of a quadrdatic to an equation:

Answer: "
el -
Equations:
i
a. y=—(x+4)2+6 ol
b, y=(x-4)2+6 ol
c. y=2(x—-4)2-6 o N
d y=(x+4)2+6 o i
|
! ! 1 =
B T S | 1 1 ) iilhlhl?l!u1
| 1] | || l || | ]
Review: Factor the following expressions completely.
a. 2x2 + 1éx b.x2—12x + 36 C.X2-7x+6
d. 5x2-10x-15 e.x2+x-2 f.7x2-17x+ 10

g.3x2+16x +20 h.3x2+x—-4 L.ox2—12x+4
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Algebra 1 Unit 8: Quadratic Functions Practice
Day 5 - Graphing in Standard Form Name:
Practice Assignment Date: Block:

Convert the following equadtions from vertex to standard form and find the y-intercept:
a.y=(x—2)2-8 b.y=2(x+7)2+1

Find the vertex of the following:
C.y=3x2-18x+ 17 d.y=-x2+8x-10

Graph the following quadratic functions. You must show how you calculated the vertex.

l.y=x2+6x+6 2.y =-X2—4x -3
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Unit 8: Quadratic Functions Practice

Algebra 1

4. f[x) =-22—-dx + 1

3. vy =3x2+ 6%

& | 8

-Bl-6 -4

-4

-B -6

Match the graph of a quadratic to an equation (there will be two answers per graph):

I

1 | - |
| L _
T T T T T T
(N A O I
INEEN

|

I T A N B

Equations:

(x+2)2

a. y=

= (x+3)2+2

b. vy

X2+ 6x-7

Cc. y=-—

=(x+2)2+1

d. vy

X2+ Ax+ 4

e y=

(x—3)2+2

y=

f.

Answer (top graph)

Answer (bottom graph)
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