Appendix Unit 2: Quadratic Functions and Equations

'; : Calculator Guide

TI-83/84™ Skills
Lesson 2.1: Quadratic Functions Expressed in Vertex Form

Graphing a quadratic function and exploring the characteristics of the graph.

a. Graphy=-2.5x> + 6x

* Press [Y=]

Flotl Flokz Flotz
B2 SHEHER * Press [(-)] [2] [.] [5] [((REHD] [x*] [+] [6] [(HEED]
WMe= * Press [ENTER]
“Ma=
wNy=
wNE f Note: Make sure that Stat Plot is off. None of the Plots should
:3 g - be highlighted. If any of them are, you need to press the up and

right arrow keys to move the cursor to the highlighted Plot. Press
[ENTER] to turn the Plot off.

b. Now you need to set the domain and range for the graph.

| 1 ° Press [ZOOM] Hint: Top of column 3.
* Press [up arrow key]

* Press [0:ZoomFit]

* Press [ENTER]

c. Go to the WINDOW settings to refine your domain and range settings.

* Press [WINDOW] Hint: Top of column 2.
ﬁmégf I%E * You can see the domain values set by the calculator in Xmin= and
= Xmax=.
ﬁﬁ?r].}; ];3 16 * You can see the range values set by the calculator in Ymin= and
YMEK=F. 893327, Ymax=
Yecl=1
| Hres=1
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d. We are going to change the WINDOW settings and explore how such changes affect the
image of the graph shown on the calculator screen.
It is not necessary for the Ymin value to be —=310. And, in fact, by narrowing the range,
the vertex and x-intercepts will be more clear.

THIOT + With the cursor at Xmin= Press [-] [1] [0]
“min=-18 * Press the down arrow key.

Amax=14 + With the cursor at Xmax= Press [1] [0]
#scl 51; e Press the down arrow key.

3” 1n= { éﬂ + With the cursor at Xscl= Press [1]
L‘IEET;]_ * Press the down arrow key.

wres=1 + With the cursor at Ymin= Press [-] [1] [0]

* Press the down arrow key.

» With the cursor at Ymax= Press [1] [0]

* Press the down arrow key.

» With the cursor at Yscl= Press [1]

* Press the down arrow key.

* Always leave Xres=1 at 1. This controls the resolution of the
screen.

or

* Press [ZOOM]

* Press [6:ZStandard]

e. We are going to graph the function again to see how the image has changed with new
window settings.

* Press [GRAPH] Hint: Top of column 5.

A

Discovering the properties of a quadratic function.

How to find the x-intercepts, the y-intercept, the vertex, the maximum or minimum values, and the
axis of symmetry using the TI83/84 calculator:

1. Enter the following function in standard form into your calculator:
y=x>+2x+3, wherea=1, b=2, and c = 3:

* Press [Y=]

Flokl Flokz Flok=
W ELHEHZRES » Press [(REED] [¥’] [+] [2] (KR [+] [3]
~z=N * Press [ENTER]
wMNr=
why=
wNe= Note: Make sure that Stat Plot is off. None of the Plots should
:E ? = be highlighted. If any of them are, you need to press the up and

right arrow keys to move the cursor to the highlighted Plot. Press
[ENTER] to turn the Plot off.
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s * Press [ZOOM] Hint: Top of column 3.
[ * Press [6:Zstandard]

The vertex of the graph of a quadratic function (minimum or maximum) can be found using the
minimum and maximum commands.

* Press [2nd] [TRACE] Hint: Top of column 4.
* Press [3:minimum]
Since the parabola opens up, it has a minimum value. By finding

Minimum : ,
T MEs 1 mum the minimum, you will actually be finding the coordinates of the
fintersect vertex and the equation of the axis of symmetry.
s " Re i
LR T e et
Yi=deedits | You are now asked for the left boundary.
: * Press [left arrow key] several times to move the cursor to the left
4 . side of the parabola’s minimum point.
* Press [ENTER]
Left Eound?
=-1.70zizB [Y=z.49z903Z

Fi=izedints Now the calculator asks for the right boundary.

* Press [right arrow key] several times to move the cursor to the
right side of the parabola’s minimum point.
* Press [ENTER]

Fidht Eound?
n=0

V=2
GEESFEE Now the calculator will ask you to guess where the vertex
(minimum) is located.
* Press [ENTER]
GUEssT :
n=n V==
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nirum ]
w=-.8808808% Y=z

Appendix

The vertex of the graph is (—1, 2). Therefore, the equation of the
axis of symmetry is x =—1, and the minimum value of the function
is 2.

All parabolas that open up will have a minimum value and

all parabolas that open down will have a maximum value. A
maximum can be found in the same way as a minimum, but when
you press [2"] [TRACE], select [4: maximum] instead, and then
follow the same procedure outlined above.

2. Enter the following function in standard form into your calculator:
y=-2x*+4x+2, wherea=-2,b=4 and c =2

Flotl Flekz Flots
R 1 = Rt b s o
wHe=
whr=
why=
wNe=
~NE=
we=

* Press [Y=]

« Press [-] [2] [(REEED] [x*] [+] [4] [CREXD] [+] [2]
* Press [ENTER]

* Press [ZOOM]
* Press [6:ZStandard]

Hint: Top of column 3.

The x-intercepts of a graph can be determined by finding the points of intersection between the curve

and the x-axis.

Flotl Flotz Flots
“NiE-Z2EE+4E+2
~NzBE
M=
“My=
M=
“NE=
“Ne=

s Zero
fmindmum

o Mas 1 MuAr
intersect
da-
SO s
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* Press [Y=]
* Press [Down Arrow]

* Press [0] Remember that the x-axis is really just y = 0.
* Press [ENTER]

Hint: Top of column 1.

* Press [2"] [TRACE]
* Press [S:intersect]
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1= ="2H=+YH+Ef

e

FiFsk cUFyYe?
=-.6xHz878

v=-1.6E0Y

1= "ghz+hi+e

SEq:-:-n-:I CUFYET _
==0

QUEss™

n=n =i

Interseckion
H==yqiy21izE 1V=0

Inkerseckion |
= iyl Ee Y=

:mindmum
= S L MUM
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* Press [left arrow key] several times to move the cursor near one of
the x-intercepts
* Press [ENTER]

* Now the calculator will ask you for the second curve.

* Press [ENTER]

* Now the calculator will ask you to guess.
* Press [ENTER]

One of the x-intercepts of the graph is: (—.4142136, 0)

Use this same procedure to find the second x-intercept.
The second x-intercept is: (2.4142136, 0)

Note: x-intercepts can also be determined using [2:Zero].
* Press [2nd][Trace]

* Press [2:Zero]

The y-intercept of the graph of a function can be determined by
evaluating the function for x = 0.

* Press [2"] [TRACE]
* Press [1:value]

Hint: Top of column 4
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1= "2nz+hnes You are now asked for an x-value. Since the y-intercept is the
point where the graph of the function crosses the y-axis, x = 0.
3 * Press [0]

* Press [ENTER]

H=0 =2 The y-intercept is 2.

1= T e+

M= y=z
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