vadratic Functions — Characteristics

1. The axis of symmetry of a parabola does not always contain which
point¢

A. Maximum or Minimum

B. Vertex

C. Midpoint of the x-intercepts
D. y-intercept

2. What is the value of the function
f(x) = x2-5x +2 evaluated at x = 22
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AFTER QUIZ

* Turn in HW on Day 3 - Characteristics
(#1-9)

* Pick up Day 5 HW

* You are going to work on the factoring

problems on the back side -
Review a - i. This should be a review

from Unit 3A.
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DAY 5: GRAPHING
IN VERTEX FORM

Unit 3B: Quadratic Functions

M



VERTEX FORM

a deftermines how the graph opens

posifive a, graph opens U\

negatfive a, graph opens \[\)

&

[ \f\ , \< | is our vertex.

NOTE: Our vertexis af (h, k), NOT (-h, kJ.



IDENTIFYING THE VERTEX

Find the vertex of the following]]

% q

1) v=(x-18)2+9 Vertex=(__"__,

2) y=4[x+6)2-7 Vertele[“é ,"7 ]

3] y=(x-2)2-2 Vertex = [&ﬁ%

Find the vertex for each of the following gquadratics and determine whether the graph opens up or down:

\
a y=([x-1)2-2 Vertex = | ‘ ,a é~} Graph Opens U becuuseoisp

b] v=-3(x+4)2+1 Vertex = ( u . ( ) Graph Opens &'—C/ L because ais
C) y=2x2+3 Vertex = | (,) g] Graph Opens E 2 because ais P

d) y=-[x-3)2 Vertex = | § , ! ) ) Graph Opens M~ & because ais Y

?



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 filling in our table.

y=(x—-2)2-2
V-2,-2

x ol |l | o][>] 2t
y | QA V=2 =\

3) Plot your points and connect them from left to right!
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Example 1: Graph v = (x-1)2- 2.
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EXAMPLE 2

Example 2: Graph: v =-3(x + 4)2 + 1.

NS,

Vertex = | , l} 5{\.\
x =L |-S-%|-3]-=
y -V |—=2 =2 = -5 E’\z g

- - S S
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EXAMPLE 3

Example 3: Graph v = 2x2 + 3.
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EXAMPLE 4

Example 4: Graph: v = -(x - 3)=. 8f=
Vertex = | 5 O} i I
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Graphing Quadratic Functions

Vertex Form

y=a(x—h)2+k

The AXIS OF SYMMMETEY is x = k. This is the “inverse of the inside.™

The VERTEX is on the axis of syrmmetry line at (k. k). The is what yvou get
if vou “inverse the inside and keep the constant.” Look for this vertex in
vour table. The a-value determines whether yvour graph “goes up™ on
both sides or "goes down" on both sideq of your vertex.

The vertex is a MIMIMUM if the a-value is positive because it goes up
on both sides, locks like a “U." and has a loww point. The vertex is a
MMAXIMURA if the a-value is negative because it goes down on both
sides, looks like an *MN." and has a high point.

A good PARABCOLA has at least five points. Make a table of values with
wour vertex in the middle and plot them to make a good graph.

Your parabola locks just like the parent function but Might include
some fransformations. If the a-value is negative, your graph has been
REEFLECTED over the x-axis. If the a-value (ignoring the negative) is less
than one. your graph has been SHEUNK or COMPREESSED wvertically. If
the a-value (ignoring the negative) is bigger than one, your graph has
been STEETCHED wvertically. The location of the vertex determinas
where the graph has been SHIFTED or TREARSLATED.

Example: X ¥
—3 I}

y=—20x+1)F+8 —2 [
—1 8

a=——2 h=—1 k=8 o | &
1 0

Vertex: (—1.8)

g [ = ,-t 15 T4 %

This graph is a parabola that has been reflected over the x-axis,
stretched veartically, and tfranslated l=ft 1 unit and up & units.
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Practice
-4

X
= gjﬁﬂ_"s

3,

Transformations®

(x+3)' =5

A=l R=5K=5 -5 |1

Verfex?
(-

Ly

-2|-“




2. y=—(x-2)-5
A=—IH=2f=-95
Vertex2 ( 2,-5)

Transformationss
QQ_.P,[eC/f' over X-axis
d‘own [cﬂgu.l\(h

Up or(]
nmum?

X
O
\
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POST-IT CHECK!

Create a sketch of a graph that has a range of y 2 -4, an axis of symmeitry
of x = -2, and zeros at -4 and 0.




3 y=-20x-7)7+8
A=—2H="1K=%
Vertex2 (7, )

Transformationse
Q¢€\€d‘ Ova vy X-—axss
Ugrheal syt oy
Senle (.a\(}b( of .
Raght 1 unifR

OP € units
| oWne

Maximum)or Minimum?#

OR[N (]

O 10]6 |O =

Ly
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4 y=—(x+2)f X |y

by

A=-IH=2K=0 —_LI°H

Veter? (12,0) ~=F.

Transformationss -
P\C@(edfcoer X-aXs o [-4

‘Q_.\;“' b\j Q2 unfg

Up or@own?)
Minimum?

4 —4/-2
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5. y=2x+3)7-6 x|y

A= H= K=

Vertex®

Transformations®

IERERE RN

Up or Down®

Maximum or Minimum®
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6. y=—c(x+4P+7

A= H= Kk =

Vertex®

Transformations®

IERERERNT

Up or Down?

Maximum or Minimum?




USING A GRAPHING
CALCULATOR

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

1. Hit ¥ = and enter the equation into yi.
2. Hit Graph (Hit Zoom, then é 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 (you really want the Table feature). Scroll through the table until you
find where the v1 values stop decreasing and begin increasing, the point it switches at is our vertex,

?



