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OBJECTIVES

1. Understanding the Definition of a Quadratic. >
Function and Its Graph

2. Graphing Quadratic Functions Written in
Standard Form

3. Graphing Quadratic Functions by Completing
the Square

4. Graphing Quadratic Functions Using the
Vertex Formula

5. Determining the Equation of a Quadratic
Function Given Its Graph
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Quadratic Function

A gquadratic function is a function of the form

f(x) = ax? + bx + ¢, where a, b, and c are real numbers
with a = 0. Every quadratic function has a “u-shaped”
graph called a parabola.

E.il_;"’

q If a >0, the parabola
\ o/ will “open up”.

1 .~ Ifa<0,the parabola . N !
will “open down”. | |
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Understanding the Definition of a
Quadratic Function and Its Graph

EXAMPLE

Without graphing, determine whether the graph of the quadratic function
f (x) =—3x* +6x+1 opens up or down.

Because the leading coefficient is a = -3 < 0, the graph of the quadratic
Function must open down.
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Characteristics of a

Parabola

1. Vertex

AXxIs of symmetry

. y-Intercept

. X-Intercept(s) or real zeros
Domain and range

A W N
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Graphing Quadratics Written In
Standard Form

Standard Form of a Quadratic Function

A quadratic function is in standard form if it is written as
f (xX) =a(x—b)* +k. The graph is a parabola with vertex
(h,k). The parabola “opens up” if a> 0. The parabola
“opens down” if a < 0.
Yi X :| h YA X =| h
(0 i
R
a>0 a < 0
Domain: (—oo, ) Domain: (—oo, «)
Range: [k, ) Range: (—x, k]
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Graphing Quadratics Written In
Standard Form

EXAMPLE

Given that the quadratic function is in standard form
address the following: f(x)=—(x-2)*-4
a. Coordinates of vertex
(2,-4)
b. Does the graph open “up” or “down”
a <0, so it “opens down”

c. Axis of symmetry
The axis of symmetry is x = 2
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Graphing Quadratics Written In
Standard Form
EXAMPLE continued

Given that the quadratic function is in standard form
address the following: f (x) = —(x-2)* -4

d. X-intercepts e. y-intercepts
f(x)=0 f(0)=—-(0-2)° -4
0=—(x—-2)*-4 =—(-2)"-4
4=—(x-2)° =—(4)-4
—4=(x-2)° =—8
+2I=X—-2
2+21=X

No x-Intercepts
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Graphing Quadratics Written In
Standard Form

EXAMPLE continued

Given that the quadratic function is in standard form
address the following: f(x)=—(x-2)*-4

f. Sketch the graph

YA
[ 1A=P
g. State the domain R I z BERER
and range in interval notation. Hi M

fl) = T2 — 4

Domain: (—o0o,x) TT
Range: (—x,—4] A
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Graphing Quadratic Functions by @@ 95 ..\.
Completing the Square ...

EXAMPLE . .‘
® ¢

Rewrite the quadratic function in standard form, and then complete
a) through g). f(x)=2x"-4x-3

f (x)=2x*—4x-3 Original function

f (x)=(2x*-4x)—-3 Isolate constant

f (x)=2(x*-2x)-3 Factor out 2
f(x)=2(x*-2x+1)-3-2 Complete the square
f(x)=2(x-1)°-5 Rewrite
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Graphing Quadratic Functions by @@ .G
Completing the Square ...

EXAMPLE continued « ..1

Rewrite the quadratic function in standard form, and then complete
a) through g). f(x) = 2(X—1)2 _5

a) The vertex is: (1, -5)
b) The parabola opens: Up

c) The equation of the axis of symmetry is: x=1

d) The x-intercepts are:

0=2(x-1?%-5 J10 J10

iT: X—l X:1+Tz2581land
5= 2(x-1)°

5 710 X=1—@z—0.5811
== (x-172 l+t—=X 2

2 2

ALWAYS LEARNING Copyright © 2010, 2012, 2015 Pearson Education, Inc. PEARSON Topic 4.1, Slide 11



Graphing Quadratic Functions by ... A\

Completing the Square ..."'

EXAMPLE continued « .1

Rewrite the quadratic function in standard form, and then complete .
a) through g). £(x) = 2(x—1) -5
e) The y-interceptis: -3

f) The graph is sketched: fx) =2x% = dx = 8

g) The domain and range are:

Domain: (—o0,0)
Range: [-5, )
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Graphing Quadratic Functions
Using the Vertex Formula

Formula for the Vertex of a Parabola

Given a quadratic function of the form
f (x) =ax® +bx+c, a=0, the vertex of

the parabola is (—L f (—LD
2a 2a
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Graphing Quadratic Functions by ...
Using the Vertex Formula

EXAMPLE

Given the quadratic function, address the following:
f(X)=-2x"-4x+5

a) Use the vertex formula to determine the vertex.
b (-4 _

2a  2(-2)
f (—ij = f(-1)=-2(-1)?-4(-1)+5=7
2a

b) Does the graph “open up” or “open down” down

c) What is the equation of the axis of symmetry? x=-1
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Graphing Quadratic Functions by
Using the Vertex Formula

EXAMPLE continued

Given the quadratic function, address the following:
f(X)=-2x*—-4x+5

d) Find the x-intercepts:  f(x)=-2x*-4x+5=0

—(~4) +/(~4)? - 4(=2)(5)

X =

2(-2

2 N
4+ /56 X=—1+Tz0.8708 and
4
4i2\/ﬁ X=—l—gz—2.8708
4
24414

2

ALWAYS LEARNING  Copyright © 2010, 2012, 2015 Pearson Education, Inc.  PEARSON  Topic 4.1, Slide 15



o

Graphing Quadratic Functions by ..

. . 'c
Completing the Square ¢ .
EXAMPLE continued . .‘

Given the quadratic function, address the following:
f(X)=-2x*-4x+5

e) Find the y-intercept. 5

f) Sketch the graph.

g) State the domain and range in

) ) T 1921 A4y o4 &
interval notation (x) 2%~ = 4x + 5

V14 V14
Domain: (—o0,0) (—1—750 | 1+T 0)
Range: (—x,7] —§-4-J-2-1 S5 45 x
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Determine the Equation of a
Quadratic Function Given
Its Graph.

EXAMPLE
Analyze the graph to address the following about the quadratic function
it represents. Y4
a. Is the leading coefficient positive or negative? (—LH ]
negative /& 3
il
b. What is the value of h? What is the value of k? R e i I
h=-Lk=4 I
c. What is the value of the leading M|

coefficient a?
f()=a(x-(-D)*+4 f(0)=a0+1)*+4 4O+1)?+4=3
f(x)=a(x+1)*+4 f(0)=3 a=-1
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Determine the Equation of a
Quadratic Function Given
Its Graph.

EXAMPLE continued

d. Write the equation of the function in
standard form f(x)=a(x—h)* +k.

a=-1

hK)=(-14) [0=-(x+D"+4.

e. Write the equation of the function in
the form f(x) = ax® +bx+c.

f(X)=—(X*+2x+1)+4
f(X)=-x*-2x+3
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