Equipment Room Unit 2: Quadratic Functions

Calculator Guide
TI83 /84 Skills for Unit 2

Lesson 2.1: Introduction to Quadratic Functions
Graphing a quadratic function and exploring the characteristics of the graph.

a. Graph y=-2.5x*+ 6x

Flotl FlokZ FPlotz
sWE 2. 0RE+HEX * Press [Y=]
\We= * Press [(-)] [2] [.] [5] ((REHD] [x*] [+] [6] [(HEED]
aha= « Press [ENTER]
wNy=
:$ z = Note: Make sure that Stat Plot is off. None of the Plots should
wWMea= 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.
T— |

* 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.

IO
Amin=-18 * Press [WINDOW] Hint: Top of column 2.
ﬁgi:‘f:% A * You can see the domain values set by the calculator in Xmin= and
W¥min=-316 Smax,
Ursnwe=3 . 5253327 | ° You can see the range values set by the calculator in Ymin= and
EEE- 1 =% Ymax=.

[ APES=1

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-interceps will be clearer.
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:;[‘:HDDH 18 » With the cursor at Xmin= Press [-] [1] [0]
LUE I"l: * Press the down arrow key.
Amax=1H6 .
Yarl=1 » With the cursor at Xmax= Press [1] [0]
Ymin=-18 * Press the down arrow key.
"n"l"‘la}if 14 » With the cursor at Xscl= Press [1]
scl=1 * Press the down arrow key.
Ares=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.

B: Properties of Quadratic Functions
Discovering the properties of a quadratic function.

How to find the x-intercepts, the y-intercept, the vertex, the Max or Min values, and the axis of
symmetry using the TI83/84 calculator.

1. Graphing a quadratic function in standard form: y = ax* + bx + ¢
Enter the following function in standard form into your calculator:
y=x"+2x+3, wherea=1, b=2, and c = 3:

Flokl Flokz Flakz « Press [Y=]
WMAELHEHERES .p )
V=" ress [CREED] [+ [+] [2] [CREEED] [+] 3]
= * Press [ENTER]
why=
wHe= Note: Make sure that Stat Plot is off. None of the Plots should be
::3 ;: highlighted. If any of them are, you need to press the [2™ ] function

key and [Y=] and turn each Stat Plot [Off].
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* Press [ZOOM]
* Press [6:Zstandard]

Unit 2: Quadratic Functions

Hint: Top of column 3.

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

HYEY =
I Zero
MiFlrum
UEES G
fintersect
s dusdx

R LT s b

* Press [2nd] [TRACE]
* Press [3:minimum]

?1=H2+Eﬂi%

L&fFE BEound?

W=-1.7021ZB [V=2.49298%3

LR

Ridht Eound?
n=0

ﬂthz”ﬁ\‘y

GUESST F
n=n Y=z
2 lt.{(
Ninimumm F
w=-.80909000% |y=z
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Hint: Top of column 4.

Since the parabola opens up, it has a minimum value. By finding
the minimum, you will actually be finding the coordinates of the
vertex and the equation of the axis of symmetry.

You are now asked for the left boundary.

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

Press [ENTER]

Now the calculator asks for the right boundary.

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

Now the calculator will ask you to guess where the vertex
(minimum) is located.

Press [ENTER]

The vertex of the graph is (—1, 2). Therefore, the equation of the
axis of symmetry is: x =—1 and the minimum value 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.
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2. Graphing a quadratic function in standard form: y = ax* + bx + ¢

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

Flokl FlokE Flakz

S 1= Rl e o

L Jeipe * Press [Y=]

W= » Press [-] [2] [(REED] [x*] [+] [4] [HEHD] [+] [2]

“My= * Press [ENTER]

wNe=

wME=

M=
'n'll * Press [ZOOM] Hint: Top of column 3.
' * Press [6:ZStandard]

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

and the x-axis.
Flokl Flaokz Floks:
- <
SHECZREAAREZ |

Top of column 1.

~NezEH
WWe= * Press [Down Arrow]
wWy= * Press [0] Remember that the x-axis is really just y = 0.
wHe= « Press [ENTER]
M=
wMe=
?ﬁ!ﬂ?!ﬂl!

fualue , _
2:zero * Press [2"] [TRACE] Hint: [TRACE] key is on the top of
S5 mindmae column 4.
42 a1 mun * Press [5:intersect]

1nter5ent
Olls [T Pls b3
s S Cxddx

REREERL P

» _,'}-\'II | © Press[left arrow key] several times to move the cursor near one of
the x-intercepts

* Press [ENTER]

Firstcurvet f * Now the calculator will ask you for the second curve.
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1= "ghz+hi+e

Second CUFYeT

=0

I.'.E-zss?

H=n V=i

Interseckion
H=-4iyezize IY=n

:mindmum
= S L MUM
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* 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] Hint: Top of column 4
* Press [1:value]

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.

* Press [0]
* Press [ENTER]
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EERFFITT I

3

The y-intercept = 2.

3
Pl

Bz y=z
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