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Quadratic Connections
Kara Harmon

Activity overview

Students will investigate how the parameters a, b, and c for the function f (X) =ax® +bx+ c change its

graph. In addition, first and second differences and their relationships to the values of a, b, and c is
explored.

Concepts
= Deriving an equation for a quadratic given its first and second differences.
= Deriving a shortcut for finding the coordinates of the vertex of the parabola.

= Explain the value of each parameter to the resulting graph of f(X) =ax*+bx+c.

Teacher preparation
Students need to understand how to read the cells of a spreadsheet.
Students need to understand how to enter a formula to a cell of a spreadsheet and fill it down.

The screenshots on pages 2-4 demonstrate expected student results. Refer to the screenshots on page
5-6 for a preview of the student .tns file.

Classroom management tips

This activity is designed to be student-centered with the teacher acting as a facilitator while students work
cooperatively. The student worksheet is provided for students to record their answers to the questions
asked in the activity.

You may have students share their methods to solve the problem on page 1.16 with the whole class to
summarize and develop what was gained from the activity.
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What is the value of a? 2
What is the value of b? 3

What is the value of c? _-1

Students may need to be directed to the entry line at the
bottom of the screen for the cell formula. Also, point out that
the increment for the x-values is 1.

The first differences are the differences of successive y-values
in the table.

The second differences are the differences of successive first
differences.

The second difference = 2a.

In order to change the values of “a” the students need to up
arrow and highlight one of the Define statements, enter to
bring it to a new line, and change the value.
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Make a conjecture about the relationship of
the parameter a and the second differences.

Testyour conjecture by going balck to page
1.2 and change the numbers a, b, and c.

When you come back to page 1.8, the
spreadsheet will be updated for these new
values.
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Drag the
point on the
parabola to
the vertex.

5 You will see
x| "minimum"
had 2 i pop up on the
(-0.75,-2.13) [ screen.
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b b

“onddiff | 2a

To find the y-coordinate, plug this value into the equation for x.

Don't correct student responses at this point. Many might say
it will flip the parabola over, and not think about the role of “a”
in moving the vertex at this point.

Changing “a” flipped the parabola and moved the vertex.

The point of intersection is the y-intercept of BOTH parabolas,
and this is the value of “c”.

Possible answers:
“a” ;. Makes the parabola switch direction of opening and
affects the x-value of the vertex.

“b” : It affects where the vertex lies.

“c”: ltis the y-intercept.
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]
A
"I’he next spreadsheet page includes the
value of the vertex (h, k).
Make a conjecture about the relationship
~

between the x—coordinate of the vertex, h,
and the second differences.

Testyour conjecture by going back to page
1.2 and Define different values for a, b, & ¢.

You should now be able to write a formula for
the v—ranrdinate of th vt Wihat ic it f
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}What would happen to the parabola if we
changed only the sign of "a"?

Make a conjecture.

Let's try it!

On the next graph page wou will see the two
parabolas.
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10 1 19 say about the
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parameter a?
What hawve you learned about the role of
parameter b?

What you you learned about the role of
parameter c?

]
. =]
Summarize
What hawve you learned about the role of
i
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The second difference is 8. Therefore, a = 4. «[FE[afE] 16| RaD AUTO REAL i
It can be seen from the table ¢ = 2, however a more general I._._._E : .
approach uses two points, along with a = 4 and solve the 2 x 2 2o M. Show this data is
system of equations to find b and c. ST quadratic| by
) 52 calzulating

y= axz +bx+c 1 I 5 2 differences.

-22=3b+cC 2b=-16 _ Find a, by, and c.
14= 43 +b(3 +¢ > > | IEIRT , |

—-6=Db+cC b=-8c=2 I 0 5 Write the quadratic
2= 4(1)2 + b(l) +C I ] 5 ||| ecuation.

W
[a1]

Thus, the equation is Y = 4x° —8x+2.
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Student TI-Nspire Document

guadratic_connections.tns
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. 1
QUADBACTIC CONMECTIONS Define a=2 Daneg [ The next page will show a graph of
In this lesson you will explore the parameters Define b=2 Dane y = a}{2+ bx + ¢, using the values defined for
a, b, and ¢ of the quadratic function v = axl+ Define c=-1 Done a, b, and c.
bx + c. |
e losglil, Orj bl s Pt Ll il se &b 0, You will also notice a dragable point on the
and ¢ are given a wvalue.
parabola.
i
3488
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0N the next spreadshest page you will see R AL Igf'VSt--- SEC--- E Make a conjecture about the relationship of
the first differences {column C) and second the parameter a and the second differences. N
differences (column [0 calculated along with 3. 8. 3 . Test your conjecture by going back to page
he (¢, y) table from before. 2 1. T b § 1.2 and Define different values fora, b, & c.
. 2 it 4.lc - When you come back to page 1.8, the

Explain what is meant by first differences and 0. . 1. 4. spreadsheet will be updated for these new
second differences. “You can click on any ] 2 = 2 values.
cellin column € or D to see a formula for a - - . - ~
e & D4 |=cé-c3
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Drag the
point on the
parabola to
the vertex.
You will see
"minimum"
pop up on the
screen.
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The next spreadsheet page includes the
wvalue of the wertex (h, k).

Make a conjecture about the relationship
hetween the x—coordinate of the vertex, h,
and the second differences.

Test your conjecture by going back to page
1.2 and Define different values for a, b, & c.

You should nolN be able to write a formula for
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et's try if] g R F 2 10 say about the parameter b¥
On the next graph page you will see the two point of What you you learned about the role of
varabolas. intersection parameter c?
| shown on the
» _}20 cranh? | i
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1| Show this data is
quadratic by
calculating
differences.

Find a,

b, and c.

Write the quadratic
equation.
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