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Introduction

This investigation explores a special number that is explicitly used to determine a single characteristic of a
qguadratic function or parabola. Your task is to determine the role of this special number. In the first part of
the investigation you will be provided with parabolas that have slightly restricted movement. On the basis
of the information you collect about these parabolas you will be required to develop conjectures. These
conjectures will later be refined as more evidence is formed. While your conjecture should be thoroughly
tested at each stage, it will most likely be modified as more evidence is revealed.

Equipment
e TI-Nspire Calculator
e TI-Nspire file: Discrimination of Parabolas

Investigation

ﬁ [ Conjecture — Opinion formed on the basis of incomplete information

Open the TI-Nspire file: Discrimination of Parabolas and navigate

» *Discriminati..las <

to Page 1.2. The ‘special number’ is displayed in the top left corner | Special Number: R4
d=-2. )

of the screen. Point P is located at the vertex or turning point of

the parabola. This point can be moved around the Cartesian plane.

Move the mouse over point P. When the mouse turns into a small
hand, click and hold (or press Ctrl then click) to grab point P.

Drag point P around the Cartesian plane and observe the value of

the special number: d.

Question: 1.

Write down any initial observations you can make about the parabola and the value of d.
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Discrimination of Parabolas

Navigate to page 2.2. The parabola on this page has been FEEY > *Discriminati.las > Fa0 {1/

inverted. Drag Point P around once again. Special Number: 24
d=1.6 :

point @b

N

£1(x)=-(x-n) % +k

Question: 2.

Review any conjectures made in Question 1 and re-write as necessary to incorporate information
relating to the special number d and the parabolas on page 1.2 and 2.2.

Navigate to page 3.2. The parabola on this page is completely (2237132 |3
flexible. Special Number ty
d=0 i

To translate the parabola, grab the vertex as before.

To dilate the parabola, move the mouse over another region
(other than the vertex) until a double sided arrow appears: %

Once the double sided arrow appears press Ctrl + Click to grab the

parabola and dilate it.

Question: 3.

Review any conjectures made in Questions 1 & 2 and re-write as necessary to incorporate
information relating to the special number d and the general parabola on page 3.2.

There are many conjectures in mathematics, theories that are yet to be proved; a simple example is that
every even number (greater than two) can be represented as the sum of two prime numbers. This theory
remains as a conjecture because it has yet to be proved. Exploring lots, even millions of different even
numbers is not sufficient proof as an infinite number of even numbers exist, so it is not possible to test
them all. So far many parabolas have been explored developing your conjectures, but they remain
conjectures until ‘all’ parabolas have been explored.

Question: 4. (Extension)

The special number is computed as: b> —4ac where: y =ax’ +bX+Cis used to represent any

parabola. Prove that your conjecture works for all parabolas.
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