Chapter 6 / Example 9

GDC skills: TI-84 Plus C

Sketching cubic functions

Sketch the graphs of y = f(x) for the following functions.
a f(x)=(x—2)3,0st4 b

any local maximum or minimum points.

f(x)=x>-7x*+4x—-12,-2<x<8

On your sketch, label the coordinates of points where the graphs intersect the axes, and

Press [F1] to display the equation entry screen.

Plotli  Plotz Plot2
BNY18(%-2)°

Press [F5] [GRAPH] when you have finished.

Type (x—2)3 and press [ENTER] to enter the equation as Yi. ::3::
INY4=
ENY 5=
N g=
INY 7=
ENYs=
Press [F5] [GRAPH] to display the graph screen
The GDC now displays the cubic function: 1 }
Y, =(x-2)
The default axes are —10 < x <10 and —-10<y <10. Y
There is no maximum or minimum point.
Change the window settings HINDOW
Amin=-1
Press [F2] (WINDOW Xnax=
SCl=
Set the axes to show —1 < x <5 with a scale of 1 and Ymin=-10
. Ymax=10
—10 <y <10 with a scale of 2. Yscl=2
Ares=1

aX=.02272727272727
TraceStep=. 04545454545454

The GDC displays the graph in a suitable window.

/
/-

To find the y-intercept press [F4] [CALC] 1:value
Press (0] [ENTER] to change the x-coordinate to O.

The GDC displays the coordinates of the y-intercept, (0,-8).

Yis(®=2)2

/
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To find the zero press [F4] [CALC] 2:zero VisR2e
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 E] E] and choose a position to the
left of the zero. "
K:itnnund? -
Press |ENTER].

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|.

Yaz(¥-2)3

RightEound?
=2

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

Y1=(x-2)2

Press [ENTER].
Guness?
H=3 ¥=1
The GDC displays a zero at (2,0). rast e /
-
Zero
=2 Y=o
Press [F5] [TABLE]. A
] "B
Use the [«] [+] keys to scroll through the table. L g
Take some more points from the table and plot the graph. 2 1
: |5
7 125
] 216
9 343
X=-1

Press [F1] to display the equation entry screen.

Type x® —7x*> +4x —12 and press |[ENTER] to enter the equation
as Y1,

Flotli  Plotz Plot2

BNY 1B -7 +4%-12
INYz=
ENY 3=
INY 4=
EINYE=
INYs=
ENY 7=
INY3g=
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Press [2nd] [F5] [TABLE]. ] s
1 24
Use the (4] [+] keys to scroll through the table. ¢ |z
2 s
From the table, suitable axes will be -2 < x <8 and 2 =
—-60 <y <90. B L
7 16
. 2
X=8
Press [F2] [WINDOW WINDOW
Amin=-2
Set the axes above with a x-scale of 1 and a y-scale of 20. Xm;x=a
Xscl=1
You can leave the last three items as they are. Ymin=-6@
Ymax=20
Press [F5] [GRAPH] when you have finished. §scl=§@
res=

aX=.03787878787878
TraceStep=.07575757575757

The GDC displays the cubic curve in a suitable window.

To find the y-intercept press [F4] [CALC] 1:value
Press [0] [ENTER] to change the x-coordinate to 0.

The GDC displays the coordinates of the y-intercept, (0,—-12).

FASHE-PHIHHK-12

To find the zero press [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 E] E] and choose a position to the
left of the zero.

Press |[ENTER|.

YA=HE-PHI+HK-12

£ nd?
£.9924242 Y=-24.21149

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

Move the point using [I] E] and choose a position to the right of
the zero.

When the region contains the zero, Press [ENTER|.

Vizne-TRIPR-12

YEHLEPPH2L
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The GDC requires an initial guess for the position of the zero. VasHe-gRavaR-12 .
Choose the default position.
Press |ENTER/.
auess? i
®H=7.4318182 Y=eHl.577421

Y1=HF-PHI+HK-12

ST~

Zera
H=B.6700302 Y=o

The GDC displays a zero at (6.67,0) .

To find the maximum press [F4] [CALC] 4:maximum RLSAESTHERNIZIZ

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

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 /T\_/
left of the maximum.

hgftrg?gggg ¥=-19.98586
Press |ENTER/. ' '
The GDC shows a line where you have set the left bound and a NFLEARSrH S 2

point on the curve. ’

Move the point using [I] [Z] and choose a position to the right of
the maximum.

When the region contains the maximum, Press [ENTER|.

RightEBownd?

H=1.3333333 Y==16.7467Y
The GDC requires an initial guess for the position of the "‘“’:"”"":‘"Z
maximum. Choose the default position. i i
Press [ENTER].

Eut;s? :

¥=1.3333333 Y=-16.7467Y
The GDC displays the maximum. A RaTa e
The maximum of the cubic function is at (0.306,—11.4) .

M= 2BEFYEYR W=-11.4828
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To find the minimum press [f4] [CALC] 3:minimum VAR RS AR-12

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

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

left of the minimum. PR N v=-41. 76944
Press [ENTER].
The GDC shows a line where you have set the left bound and a PRS2 R 2

¥

point on the curve.

Move the point using E] [Z] and choose a position to the right of
the minimum.

When the region contains the turning point, Press |[ENTER]. .
RightBound?
H=E.E ¥="35.375

The GDC requires an initial guess for the position of the VLA B 2
minimum. Choose the default position.

Press |[ENTER|.

(R

Guess?

¥="35.375

=55

The GDC displays the minimum. YAZRI-THIHHR-12

The minimum of the cubic function is at (4.36,—44.7) .

The four points found should be sufficient to sketch the curve. /1_\“/
Hinirmwm
K=4.3p89232 Y=Yy, PYS3c
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