GDC skills: TI-84 Plus C

Chapter 4 / Example 30

Finding turning points and points of inflexion

Find any turning points and points of inflexion of y = (x+1)(x—3)3 and justify your

answers. Confirm your answers graphically.

Press [f1] to display the equation entry screen. Ploti  Plotz FPlot3

s I\Y1E(X+1) (X-3)°
Type (x +1)(x —3)" and press to enter the equation as Y. ::Kf

ENY 4=

ENYs=

INYe=

ENY 7=

ENY s=

Press [f5] to display the graph screen.
The GDC now displays the function:

The default axes are —10< x <10 and -10<y <10.

Y, = (x +1)(x — 3)’ with the default axes. ]u /

Change the window settings for a better view. WINDOW
Amin=-2
Press [f2] [window][format] §maiz=§
=SCl=
Set the axes to show —2 < x < 4 with a scale of 1 and Ymin=-28
. Ymax=8
—-28 < y < 8 with a scale of 4. Yecl=d4
Xres=1
You can leave the other items as they are. aX=.02272727272727

TraceStep=. 04545454545454

Press [f5] when you have finished.

The GDC displays the graph in a suitable window.
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To find the minimum press [2nd] [f4] [calc] 3:minimum. VASRDICK-300
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 [*] [¢] and choose a position to the
left of the turning point. fef thenna? v=-20.2578Y
Press [enter].
The GDC shows a line where you have set the left bound and a "‘1““‘11:“'3
point on the curve. . . e
Move the point using [*] [¢] and choose a position to the right of
the turning point.
When the region contains the turning point, Press .
¥=-20.95181
The GDC requires an initial guess for the position of the turning "‘"""‘”_F“"” )
point. Choose the default position. . L /
Press [enter]. 1
Guess? : '
X¥=.6B181818 ¥=-20.95181
The GDC displays the minimum at (0,-27). "‘“‘""”""_i”
e
Take care to interpret what the GDC displays. X = —7.392E—7 means
—7.392 %1077 = 0.0000007392 which is very close to zero. The small
difference is due to the numerical way that the GDC calculates the
value.
Hinimiwm
H="7.392E7 Y=-27
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Consider the nature of the function in the region around the
point (3,0).

Plot the first and second derivative functions.

LHlotl  Plotz  Plotd i
INY1E(X+1) (X-3)°

ENY 2B (V1) ey
BNY 2B (V2 )| yay

Press [f1] to display the equation entry screen. NYa=
ENYs5=

In Y press [f2] 3:nDeriv. INYs=

The template has spaces for the variable, x, the function and

the value that it is evaluated at.

Enter X in the denominator and the function Y; using [f4]

1:Y;. Type X and press .

In Y3 enter the derivative of Y; in the same way.

Adjust the window to get a better view of the region around the | winDoW

point of the region around the point (3,0). ﬁ:;::s'i
Ascl=1

Set the axes to show —1 < x <5and —-18 <y <18 with the m;gfié&

same scales. Yscl=4
Xres=1

aX=.02272727272727
TraceStep=.04545454545454

Press [f5] [graph].
The GDC now displays the derivative function.

To find the horizontal inflexion of Y; find the minimum of Y.

2
At (3,0) we see that g }; changes from negative to positive.
X

This means that g_y (the gradient of the curve) changes from
X

decreasing to increasing (there is a minimum point), which
means in turn that the concavity of the function changes from
concave down to concave up.

The point is therefore a horizontal inflexion.
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