Chapter 6 / Example 3

GDC skills: TI-84 Plus C

Problems involving quadratics

A rectangular mirror has perimeter 260 cm.

range.

State what these two values of x represent.
Find the equation of the graph’s line of symmetry.

m = 0 Qo

a If the length of the mirror is x cm, find the height of the mirror in terms of x.
b Find an equation for the area of the mirror, A cm?, in terms of x.
c Use your GDC to plot a graph of your equation for the area of the mirror, showing

area A on the y-axis and length x on the x-axis. Choose a suitable domain and

Find the coordinates of the points where the graph intersects the x-axis.

State what the equation of the line of symmetry tells you in this context.

height =130 - x, area=x(130—x)

Press [F1] to display the equation entry screen.
Type x(130—x) and press [ENTER] to enter the equation as Yi.
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Press [F5] [GRAPH] to display the graph screen
The GDC now displays the quadratic function:

Y, =x(130-x)
The default axes are —10 < x <10 and -10<y <10.

There is not much to see with these axes.

To get a better idea of the best window to view the graph in, it
is helpful to use a table of values.

Press [MODE]. Use the [¢] [4] [*] [+] keys to place the cursor
on GRAPH-TABLE in the Mode menu, and then press |ENTER] to
highlight it.
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Press [F5] [GRAPH].

A table of values is displayed alongside the graph.
Press [F5] [TABLE] to move the cursor into the table.

You can scroll through the table using [«] and [+] on the
touchpad.

From the table, you can see that the maximum value of y is
around 4225
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Scrolling further you can see that the value of y remains A Y1
. 16 H1l
positive for values of x up to 130. l 1z | s
Press [MODE] Use the [¢] [«] [*] (] keys to place the cursor | | bermron 5::1
on FULL in the Mode menu, and then press [ENTER| to highlight { 13z |26k
it. 1w | 53
135 T
136 “ElE
X=130
Use this information to choose suitable window settings to HINDOW
display the graph. Xmin=-1@
Amax=1502
Press [F2] (WINDOW Xscl=lo
min=-=
Set the axes to show —10 < x <150 with a scale of 10 and ggfzggg@
—500 <y <4500 with a scale of 500. Xres=1
aX=. 6066060606061
You can leave the last three items as they are. TraceStep=1.2121212121212

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

The GDC displays the quadratic curve in a suitable window.

To find the x-intercepts or zeros press [F4] [CALC] 2:zero VASX(130-8)

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]. i D

H=-2.727273 ¥=-361.9835

The GDC shows a line where you have set the left bound and a "‘_,*““3“'“’
point on the curve. s

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

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

i

75758 ¥=716.33517
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The GDC requires an initial guess for the position of the zero. V_!:;'“”'“’
Choose the default position. i
Press [ENTER].
GUEsE?
K=E.7EFEPER Y=F1E.33517
The GDC displays an x-intercept at (0,0) . B
e
Y=o
Repeat for the second zero. Y
The GDC displays an x-intercept at(130,0).
x must lie between the values 0 and 130.
A A
Zerao
H=138 Y=a
To find the vertex press [F4] [CALC] 4:maximum PEESINLSHED
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 [Z] [Z] and choose a position to the V. N
loft of the vertex. SN e
Press [ENTER]. ' '
The GDC shows a line where you have set the left bound and a VASKASSRY
point on the curve. :
Move the point using [I] E] and choose a position to the right of
the vertex.
When the region contains the vertex, Press [ENTER|.
EidhtEound? 3
®=8Y.54545E Y=3842.9752
The GDC requires an initial guess for the position of the zero. VASKASSRY .
Choose the default position. : :
Press [ENTER].
Guess?
¥=BY.E4EYEE Y=3842.9752
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The GDC displays the vertex.
The vertex of the quadratic function is at (65,4225) .

Take care to interpret what the GDC displays. X = 64.999999 s very
close to 65. The small difference is due to the numerical way that the
GDC calculates the value.

The axis of symmetry passes through the vertex.

The line of symmetry is x = 65.

Y1=H(138-X)

¥=4228
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