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Lesson 9: Graphing Quadratic Functions from Factored Form,

f(x) =a(x-m)(x—n)

Classwork
Opening Exercise
Solve the following equations.

a. x2+6x—40=0
b. 2x?4+11lx=x%>—x—-32

Example 1

Consider the equation y = x2 + 6x — 40.

a. Given this quadratic equation, can you find the point(s) where the graph crosses the x-axis?

b. How can we write a corresponding quadratic equation if we are given a pair of roots?

c. Inthe last lesson, we learned about the symmetrical nature of the graph of a quadratic function. How can we
use that information to find the vertex for the graph?
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d. How could we find the y-intercept (where the graph crosses the y-axis and where x = 0)?

e. What else can we say about the graph based on our knowledge of the symmetrical nature of the graph of a
quadratic function? Can we determine the coordinates of any other points?

f.  Plot the points you know for this equation on graph paper, and connect them to show the graph of the
equation.

Exercise 1

Graph the following functions, and identify key features of the graph.
a. f(x)=—-(+2)(x—-5) b. g(x)=x%*—5x—24

MMON Lesson 9: Graphing Quadratic Functions from Factored Form, n
ESRE' © f() = a(x—m)(x —n) engage Y ss0

Date: 11/19/14
This work is licensed under a

© 2014 Common Core, Inc. Some rights reserved. commoncore.org G::) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 m

ALGEBRA |

Example 2

A science class designed a ball launcher and tested it by shooting a tennis ball straight up from the top of a 15-story
building. They determined that the motion of the ball could be described by the function:

h(t) = —16t% + 144t + 160,

where t represents the time the ball is in the air in seconds and h(t) represents the height, in feet, of the ball above the
ground at time t. What is the maximum height of the ball? At what time will the ball hit the ground?

a. With a graph, we can see the number of seconds it takes for the ball to reach its peak and how long it takes to
hit the ground. How can factoring the expression help us graph this function?

b. Once we have the function in its factored form, what do we need to know in order to graph it? Now graph the
function.

c. Using the graph, at what time does the ball hit the ground?

d. Over what domain is the ball rising? Over what domain is the ball falling?

e. Using the graph, what is the maximum height the ball reaches?
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Exercises 2-3

2. Graph the following functions, and identify key features of the graph.

a. f(x)=5(x—-2)(x—3)

b. t(x) =x%+8x—20

c. px)=-6x%+42x— 60
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3. The science class in Example 3 adjusted their ball launcher so that it could accommodate a
heavier ball. They moved the launcher to the roof of a 23-story building and launched an
8.8-pound shot put straight up into the air. (Note: Olympic and high school women use the
8.8-pound shot put in track and field competitions.) The motion is described by the function
h(t) = —16t? + 32t + 240, where h(t) represents the height, in feet, of the shot put above
the ground with respect to time t in seconds. (Important: No one was harmed during this
experiment!)

a. Graph the function, and identify the key features of the graph.

b. After how many seconds does the shot put hit the ground?

c.  Whatis the maximum height of the shot put?

d. Whatis the value of h(0), and what does it mean for this problem?
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Lesson Summary

= When we have a quadratic function in factored form, we can find its x-intercepts, y-intercept, axis of

symmetry, and vertex.

=  For any quadratic equation, the roots are the solution(s) where y = 0, and these solutions correspond to
the points where the graph of the equation crosses the x-axis.

= A quadratic equation can be written in the form y = a(x — m)(x — n), where m and n are the roots of
the quadratic. Since the x-value of the vertex is the average of the x-values of the two roots, we can

substitute that value back into equation to find the y-value of the vertex. If we set x = 0, we can find the
y-intercept.

In order to construct the graph of a unique quadratic function, at least three distinct points of the function
must be known.

Problem Set

1. Graph the following on your own graph paper, and identify the key features of the graph.
a. fX)=x-2)x+7)
b. gx)=-2x-2)(x+7)
c. h(x)=x%?-16
d px) =x%>-2x+1
e. q(x)=4x?+20x+ 24

2. Avrocket is launched from a cliff. The relationship between the height, h, in feet, of the rocket and the time, t, in
seconds, since its launch can be represented by the following function:

h(t) = 16t% + 80t + 384.

a. Sketch the graph of the motion of the rocket.
b.  When will the rocket hit the ground?
c.  When will the rocket reach its maximum height?

d.  What is the maximum height the rocket reaches?

e. At what height was the rocket launched?
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