GDC skills: TI-84 Plus C

Chapter 3 / Example 20

Graphing quadratic functions

This example includes the techniques of finding a suitable window to display the function
and using the GDC to find its key features.

The quadratic function f(x)=—0.5x2 +7.5x—18 is said to be in general form. Use

technology to plot the graph of f(x)=—0.5x2 +7.5x—18 and then sketch this on paper.

Your sketch should show the general correct shape of the graph, with key features
labeled.
Also state the domain and range of this function.

Press [f1][y=] to display the equation entry screen. Ploti Plotz  Plots
ENY1E-0.5X°+7.5%-18
Type —0.5x* +7.5x —18 and press to enter the equation I\Y:=
as Y ENY 3=
’ INY4=
ENYs=
INYg=
INY 7=
INY &=
Press [f5] to display the graph screen ~
The GDC now displays the quadratic function: i /
Y, = -0.5x* +7.5x — 18
The default axes are —10 < x <10 and -10<y <10. i /

To get a better idea of the best window to view the graph in, it Gl cLAssIC

is helpful to use a table of values. M, 0123456789

FARAMETRIC FOLAR SE®
%4 DOT-THICK THIM DOT-THIN

Press [mode]. Use the [¢] [«] [*] [] keys to place the cursor e
. AN oa+bi re~iaild
on GRAPH-TABLE in the Mode menu, and then press |enter] to FULL HORIZONTAL TSNS
o . FRACTIONTYPE:IEE] Uned
highlight it. ANSHERS: (Il DEC  FRAC-APPRO
G0 T02HDFORMAT GRAPH:ET]  YES
STATDIAGNOSTICS: OTdd  ON
STATWIZARDS: ] OFF
SETCLOCK [RRYTETRETy)
Press [f5][graph].

A table of values is displayed alongside the graph.

Press [2nd] [f5] [table] to move the cursor into the table.

You can scroll through the table using [«] and [+] on the
touchpad.
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From the table, you can see that the curve will cross the y-axis
at (0,-18).
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Use this information to choose suitable window settings to
display the graph.

Press Use the [¢] [«] [*] [+] keys to place the cursor
on FULL in the Mode menu, and then press to highlight it.

Press [f2]

Set the axes to show -6 < x <20 and -20<y <15

You can leave the last three items as they are.
Press [f5][graph] when you have finished.

HINDOW
Amin=-6
Amax=20
Xscl=5
Ymin=-20
Ymax=15
Yscl=5
Xres=1
aX=.14130434782609
TraceSter=.28260869565218

Hint: press after
entering each value to move
between the settings.

The GDC displays the quadratic curve in a suitable window.

To find the y-intercept press [2nd][f4][calc] 1:value
Press @ to change the x-coordinate to 0.
The GDC displays the coordinates of the y-intercept.

N
/

¥1=°0.552+7.55-18

/N

H=h ¥="18

To find the zeros press [2nd][f4][calc] 2:zero

You will need to give the left and right bounds of the region that
includes the zero.

The GDC shows a point on the curve and asks you to set the left
bound. Move the point using [*] [¢] and choose a position to the
left of the zero.

Press [enter].

m—
¥1=°0.552+7.55-18

nd?
Arrzrzr ¥=-E.125258

The GDC shows a line where you have set the left bound and a
point on the curve.

Move the point using [*] [¢] and choose a position to the right of
the zero.

When the region contains the zero, Press [enter],

it b s —
¥1=°0.552+7.55-18
¥

Y=3.8129878
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The GDC requires an initial guess for the position of the zero.
Choose the default position.

Press [enter].

Guess? L
H=3.9469697 ¥=3.8129878

The GDC displays a zero at (3,0).

Y1=°0.552+7.55-18

aN
N

2el
=3 ¥=0

¥

Repeat for the second zero.

The GDC displays a zero at(12,0).

—
¥1=-0.5x2+7.58-18

ro
12 ¥=i

To find the vertex press [2nd][f4][calc] 4:maximum

You will need to give the left and right bounds of the region that
includes the vertex.

The GDC shows point on the curve and asks you to set the left
bound. Move the point using [*] [¢] and choose a position to the
left of the vertex.

Press [#2».

e BT e N=Ty
Y1=°0.5x2+7.58-18

nd?
.BYSYEYE ¥=Y,1580579

The GDC shows a line where you have set the left bound and a
point on the curve.

Move the point using [*] [¢] and choose a position to the right of
the vertex.

When the region contains the vertex, Press #z»,

YEYEE ¥=E.HEBPEO3Z

The GDC requires an initial guess for the position of the zero.
Choose the default position.

Press [#2».

—
Y1="0.582+7 5X-18
L

Guess?
H=10.E4EH4EE Y=E.HEPE03F
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The GDC displays the vertex. VISR 5H-18
The vertex of the quadratic function is at (7.5,10.125). /sg\
Hoximuwm \
H=7.5aopalz ¥=10.125
¥ IS
(7.5,10.125)
X
0 12
-18 -4
Domain of fis {x € R} .
Range of fis {y e R |y <10.125}.
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