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Grade level: 9-12
Subject: mathematics
Time required: 45 minutes

Graphing Quadratic Equations
by – Laura Harney, Whitesboro High School, Marcy, NY
Activity overview
Students will graph a quadratic equation that models a real world problem.  They will be given an equation that models the height of a football after it has been kicked.  They will need to determine if the football can reach a specified height. Students may answer the questions in several different ways.
Concepts

Quadratic Equations
Parabolas

Maximum/Minimum

Points of Intersection

Teacher preparation
Load the graphingquadraticequations1.tns file onto all student calculators.
The graphingquadraticequations1t.tns file is for the teacher to be able to view the results the students should obtain as they work through this activity.

Classroom management tips
The instructor should direct students to open the graphingquadraticequations1.tns file.  Once students have opened the file, the teacher should monitor the students, assisting them as needed as they work through the steps in this activity.  This activity was designed to be student-centered so teacher participation should be minimal.
TI-Nspire Applications
Graphs & Geometry, Notes 
Step-by-step directions
This activity was designed to give students an example of a real life application of a quadratic equation.

Students should already be familiar with how to graph quadratic functions and how to find the vertex of a parabola.
Background information:
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	On page 2.3 students should enter the function 

f(x)= -16x2 + 65x.
They may want to change the YMax to 100 and hide the function entry line.
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	If necessary, have students brainstorm some ways that they could answer this question

· find the vertex to see if its y-coordinate is at       

      least 90

· enter a horizontal line f(x) = 90 and see if it

intersects the parabola

· check the function table to see if any values

are greater than 90
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	Note that according to the function table, it is highly unlikely that the ball would reach a height of 90 ft.
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	Reminder:
To find the vertex, put a point on the parabola and drag it until it reaches the maximum, M.

Be sure that students understand what each coordinate of the vertex represents

	Students may choose to use trial and error to answer this question, modifying the coefficient 65, or the initial velocity, to see when the graph reaches 90 (by the horizontal line or by finding the vertex of each parabola being tested). 
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Assessment and evaluation 
· Collect the student .tns files from the handhelds and assess them for understanding.

· Follow up with a similar activity to check for understanding of the process and concepts involved.

Activity extensions

· There is a wealth of interesting and engaging word problems in textbooks, involving real life applications of quadratic equations. These problems make great activities as they provide students with many opportunities for practice as well as a realization of how often math interacts with our daily lives.
Student TI-Nspire Document
graphingquadraticequations1.tns
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Question

If Andrew were to have kicked a football in

the Superdome before the instant replay
facility was moved, would he have been
able to hit it?

Answer

v
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Did you find the vertex? If not, do so riow
and explain the significance of each of the
coordinates in the corttext of the problerm.

Answer

v
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Itis highly unikely that Andrew's initial
velocity would be enough to just reach the
instant replay facility.

Either Andrew's kick would be powerful

enough to send the football beyond the facilty
or ot powerful enough to even reach the
facilty.

Let's investigate...
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initial velocity necessary for Andrew to just
hit the facilty. (Use the graph on the next
page)

Answer v

a
Question
To the nearest ft/sec., find the minimum
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Guy's punt?

What does this investigation say about Ray

Answer

v
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