8.3 Graphing f(x) = ax? + bx + ¢

Learning Target:

* How can you find the vertex of the graph of f(x) = ax? + bx + c?

Success Criteria:

* I cangraph quadratic functions of the form f(x) = ax?® + bx + .
* I canfind the maximum and minimum values of quadratic functions.

I can graph quadratic functions of the form f(x) = ax?* + bx + c.

Example 1: Use the quadratic function f(x) =x’+4x— 3 for the following:

a) Find the values of q b,and ¢ and write them

below.
b= 4 c=-3

b) Will the parabola graph oper( upward b or

open downward [1? Why? . > @)

a= |
¢) Will the function have @

Will it have a mg¥imum? \/

Uy

d) Find the axis of symmetry: Draw it as a dotted

line on the graph below: x =

e) Find the x-coordinate of the vertex:

r= -3

f) Find 'rhe y-coordinate of The vertex:
y=x"+4x-3 = (=" +4(-Q) -
y= __—7 I‘I ( ""3

g) Write the vertex as an ordered pair:

Vertex is ('-;l ,"7)

I

h) Find the y-intercept: C Ler x=09)

y-intercept is ( O ,“5 )

i) Graph the function using the vertex, the
y-intercept, and a third point using symmetry.

V

J) What is the minimum value of the function?

s e u-covddnale
of The X

4=




8.3 Graphing f(x) = ax? + bx + ¢

1
You try: Use the quadratic function f(x)= -Exz

—=3x+2 for the following:

a) Pick out the values of a, b, and ¢ and write
them below.

l
a= —'2Q b="3 ¢ 3

A

b) Will the parabola graph open upward U or
> Why>» =<0

open downward

¢) Will the function have a mwm?

Will it have ~ o3

d) Find the axis of symmetry:
2a

X

(*draw it as a dotted line on the graph below)

down
e) Find the x-coordinate of the vertex:

x= -3

f) Find the y-coordinate of the vertex:

1,
L
Y=

- (R -3(3)+2

Vertex is ("3 . '%: ) OF(:%J (osv

- 11-4-42.9
-1 +q+a=-5"%-3
y=132 or (5
g) Write the vertex as an ordered pair: h) Find the y-intercept: L&t X =O

y-intercept is (O 5. )

i) Graph the function using the vertex, the
y-intercept, and a third point using symmetry.

J) What is the vux mvmvalue of the function?

\I's YWwe w-Coordinate
Dt Yhe Nette

\ﬂ: (0.5




8.3 Graphing f(x) = ax*+ bx +c

**Note: As we did in our section 8.2 lesson, we could have made a table of several ordered pairs for

2
J(x)=x"+8x~35 and then plotted the points to graph the function.

However, the method we used in our first two examples, which is to use the vertex, the y-intercept, ar
a third point using symmetry, is a quicker method.

I can find the maximum and minimum values of quadratic functions.

To find the vertex of a parabola using a graphing calculator:

While on the graph screen,

STEP #1. Press then press then choose minimum OR maximum

STEP #2: Move the cursor to set a Left Bound then press ;

then set a Right Bound then press ,
and then press again.

Use a graphing calculator to find the vertex of the parabola graph for the given quadratic function, th
give the maximum and the minimum value of the function.

You try: f(X) = —2362 —5x+15
3

y =§x2—4x+2

Example:

Vertex: ( ?) ,"‘Ll )

Vertex: (\W25,18.135)

Minimum Value: WO Y1 2~

Minimum Value: \\6: _ '-f

Maximum Value: Lé’:. RS,
Maximum Value: Y\ Y\

W |

Press Winbow| x| dolenret
Yo ogt Wi Vertex m e
Viewng window.




8.3 Graphing f(x) =ax*+bx+c¢

Solving a Real-Life Problem: Suppose you have 200 feet of fencing and you are going to use it to enclose
a rectangular space for your vegetable garden. You obviously want to have the largest area possible for
the garden. What dimensions should you use?

a) Complete the table to find several different possible combinations for the Length L and the Width W
for the rectangular garden. (You may use a calculator)
Note: The perimeter is 200 feet, so the length and width must total half of that (or 100 feet).

Length L Area A=1L- w

Width W
(in feet) (in square feet)
(in feet)
10 90 900
20 20 | OO

33 Y Al
e S5 4475
62 33 235 o

70 20 Al 00O
85 15 (N7 ES)
x |00 =X X(um—-x)

b) Use the last row of your table to write an equation for the Area A wgl':en the width is x.
A= X (joo-X) = [COX-X* = A=—X*+/00X

¢) Graph this Area equation on your calculator.
Note: You will need to change the WINDOW values to see the vertex. Use the values in the table

to get a rough idea of what your window settings need to be. X M AX =\00 gN\UxX =a\5(x>

= A=
d) Use your graph to find the maximum possible area. Record this %ﬁ%elo&%long with Th{'/el’%ridth !1%)
length needed to produce this maximum area (give the correct units as well).

X
Maximum Area = &SOO Width = SO Length = \DO -50.
=50

Closure: what I learned today was..



