APEX LESSON 2.7 GRAPHS of QUADRATIC FUNCTIONS

Objectives:

Determine the number of times that a given function crosses the x-axis.
Find the vertex and xintercepts of the graph of a quadratic function.
Use the quadratic formula to find the vertex of a given function.

Determine if a discriminant is positive, negative, or zero when given the
graph of the function.

Match a graph to its quadratic equation.

When quadratic equations are graphed, they
form parabolas. The shape of the parabola
and where it is on the coordinate piane can

provide useful information about the function.

For instance, the vertex of a parabola is the
point at which the direction of the function
changes. The points where the parabola
intersects the x-axis (also known as sofutions,
rools, or zeros) are the x-values of the

function when v equals zero.

Features of Parabola

Every graph of a quadratic function is a parabola,

and each parabola has a vertex at its center.
Parabolas are symmetrical curves, meaning that
each side of the curve is an exact reflection of the

other side. The line of symmetry (also called the

axis of symmetry)} that divides the parabola into

two mirror images runs directly through its vertex,

as shown in the image at right.
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' - P4 Graphing Translations of f(x) = ®

Graph each function. Howls each graph a translation of f{x) = x2?

Bgx)=2-5

f(x) =2

Vertex

(0, 0)

Vertex

(0, —5)

Translate the graph of fdown 5 units to
get the graph of g(x) =% 5.
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Vertex |
BOrx)=x-47 (4,0
R f
Axis of .
x=0 ! !
| —2 | o 2 | 4' 6 X
gl)=x2 -5 -2 Axis of
Vertex biil %y Symmetry
o0 |[TT* x=4

Translate the graph of fto the right 4

units to get the graph of k(x) = (x —%)

' PP 9 Using Vertex Form

3 What is the graph of fx) = —2(x — 1§ + 37

Step 1 Identify the constants |

a=—2h=1andk =3.
Because s < 0, the parabola
opens downward.

Step 2 Plot the vertex

{h k) = (1, 3) and draw the

axis of symmetryx = 1.

) ;

flx

fix)

Step 3 Plot two points.
fl2)=-202-12 +3=1.
Plot (2, 1] and the
symmetric point (0, 1).

Step 4 Sketch the curve.

@ > Properties Quadratic Function in Standard Form

The graph of f(x) ax®+ bx+ ¢ a # 0,is a parabola.
If a > 0, the parabola opens upward. If 2 < 0, the parabola opens downward.

: : Y b
The axis of symmetryis the line x= ;-
The x-coordinate of the vertex tsf; The y-coordinate of the vertex is the y-value of the

function fonc = |, or y= /| " |
The y-interceptis (0, ¢).
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’ P 8 Graphing a Function of the Form y = ax + bx + ¢
Whatis the graph of y = x2 4 2x + 37

Step1 Identifyg, b, and ¢ Step 2
a=1,b=20=3 ‘ 4ty

Step 2 The axis of symmetry s =g%2' :5 Step 5

= 4

Lightly sketch the line* =-—1. l/

Stap3 The x-%oordinate of the vertex is Step 4 i oy Step 3
also 5, or —1. e S o T 4.;
The y-coordinate is Y
y=(-1P+2(-1)+3=2.
Plot the vertex (-1, 2).

Stap4 Since c— 3, the y-interceptis (0, 3). The reflection of (0, 3) across
x=—1is (=2, 3). Plotboth points.

Step5 a = 0 confirms that the graph opens upward. Draw a smooth curve

through the points you found in Steps 2 and 4.

T Converting Standard Form to Vertex Form
What Is the vertex formofy = 222 4 10x + 77

y=2x2 4 10x 47 Identify # and £,

X =— Find the x-coordinate of the vertex

¥ =2(—z 5]2 +10(—2.8)+ 7 Substitute x= —2.5 into the equation.
= —44

The vertex is £2.5, —5.5).

¥=alx— h]2+.i:
y=2[x — (-2.8)]% + (—5.4)

y=2(x+25)° — 5.8

Write the vertex form.

Substitute s =2, h = —25, k = —5.5

Simplify.

The vertex form is y = 2(x + 2.5} 5.5.



