GDC skills: TI-Nspire CX

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)=—0.5x*+7.5x—18 is said to be in general form. Use
technology to plot the graph of f(x)=-0.5x*+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.

Open a new document and add a Graphs page.

O #1(x)=-0.5x2+7.5x-18

The entry line is displayed at the top of the work area.

The default graph type is function, so ‘f1(x)="'is displayed. X
The default axes are —10 < x <10 and -6.67 <y <6.67.

Type —0.5x*+7.5x—18 and press [enter], 667

The GDC displays the graph f1(x) = —0.5x*+7.5x—18 with the ibie
default axes.

-10 1 / 10

£1(c)=-0.5 x2+7.5- x-18

-6.67

Click and hold the touchpad somewhere on the white area of the | [~ 127y
screen. You should see the cursor change to ¥. Drag the axes.
This is called panning.

When you have a better view of the curve, click the touchpad

again (or press [esc]).

L £1(x)=-0.5 x2+7.5- x-18

\ X
-3.33 1 / \ 16.67

To get a better idea of the best window to view the graph in, it Tty ey
is helpful to use a table of values. Press [en][T]. 0.5%2.
=il -26.
A table of values is displayed alongside the graph. 5 — u
You can scroll through the table using a and w on the I AT
touchpad. ! = - 1
xf 3. 0. =
-3.331 16.67
/ \ -26. [4]»

From the table, you can see that the graph 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 Window Settings
display the graph. [ ]
Press (o] [T] again to remove the table. xscale: [ato ||

YMin: | =20

Press 4:Window/Zoom | 1:Window Settings... vMax: [75

|&| [cancel|

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

You can leave the scales set to Auto.

. Hint: use the key to move
Press when you have finished. between the settings.

The GDC displays the quadratic curve in a suitable window. 15y

VAR
\
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£1(x)=-0.5 x> +7.5- x-18

To find the y-intercept press 5:Trace | 1:Graph Trace r T
Press (0] to change the x coordinate to 0. /\

2 X
Press again and then press to leave the graph trace B ! \ R
mode.

£1(¢)=-0.5 x2+7.5- x-18
The GDC displays the coordinates of the y-intercept.

|
[¥)
=]

(0,-18)

i}

To find the zeros press 6:Analyse Graph | 1:Zero )

V.
You will need to give the lower and upper bounds of the region /\
that includes the zero. 1/ \

)

X
= 20

The GDC shows a line and asks you to set the lower bound. :
Move the line using the touchpad and choose a position to the ; 11()=-0.5-x>47.5 x-18
lower bound? %,—18)

left of the zero.

Click the touchpad.

The GDC shows another line and asks you to set the upper g =

bound. /’\

Use the touchpad to move the line so that the region between - s peoe X
the lower and upper bounds contains the zero. 20 \

When the region contains the zero, the calculator will display f1()=-0.5- x247.5- x-18
the word ‘zero’ in a box. upper bound?] §,-18)

Click the touchpad.
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Repeat for the second zero.

The GDC displays the zeros at (3,0) and (12,0).

0

-6

U /(3,0)

‘(Y,O) K

£1(c)=-0.5 x2+7.5- x-18

(0,-18)

To find the vertex press 6:Analyse Graph | 3:Maximum

You will need to give the lower and upper bounds of the region
that includes the vertex.

The GDC shows a line and asks you to set the lower bound.
Move the line using the touchpad and choose a position to the
left of the vertex.

Click the touchpad.

B

%)

O\

3,§o) ‘(Y,O) 0

b 1(0)=-0.5x247.5- x-18

The GDC shows another line and asks you to set the upper
bound.

Use the touchpad to move the line so that the region between
the lower and upper bounds contains the vertex.

When the region contains the zero, the calculator will display
the word *‘maximum’ in a box.

Click the touchpad.

©

maxim;m
/.( 75,10.1 )

SN

-6

T /o) '(YO) s

n(x)=—o._s-x2+7.s- x-18

The GDC displays the vertex. However, you might want to have
greater precision for the values of the coordinates.

(7.5,10.1)

-20

X
20

v /(3,0)

'(im)

£1(x)=-0.5 x2+7.5- x-18

(0,-18)

To change the precision of a displayed value, click on the
number with the touchpad so that it is highlighted in blue.

Press [tr] (=) 2:Attributes

Use the ) key or press (4] to change the precision from 3
to 4.

Press [enter],

The values you enter here will depend on what the default settings are

on your GDC. These may also be in significant figures or decimal places.

»\(7.5, 10.1)

)

currentvalue: 3

1 (x)=_°|ype value to change]
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The GDC displays the vertex to 3dp.

The vertex of the quadratic function is at (7.5,10.125)

(7.5,10.125)

X

-20

T (z,0) YY,O) %

(0,-18)

£1(c)=-0.5 x2+7.5- x-18

&
(7.5,10.125)

-18 o

Domain of fis {x € R} .

Range of fis {y e R |y <10.125}.
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