GDC skills: TI-84 Plus C

Chapter 13 / Example 9

Optimization with derivatives

Derivatives are useful in optimization problems, such as the maximizing or minimizing
profits, costs, areas, volumes or distances.

A rectangle is inscribed under the curve

1
f(x)=2cos(5xj, for - 7<x<x .Points Aand B

lie on the x-axis, and points C and D lie on the /
curve, as shown in the diagram.

The coordinates of B are (x, 0) and the coordinates

of Care (x,Zcos(%xD.

a Write expressions for the lengths AB and BC in terms of x.
b Write an expression for the area of the rectangle, A(x), in terms of x.
c Find A’(x).
d Use your answer from part c to find the value of x for which the area is a
maximum.
e Use your GDC to plot a graph of y = A(x) and verify your answer from part d. Find
the maximum area of the rectangle.
Press [f2] WINDOW
Xmin=-3.141592654
Set the axes to show - 7 < x < r with a scale of 1 and ﬁmazl-c=:13.141592654
SCl=
-6 <y < 6with a scale of 1 ¥min=-6
Ymax=6
Use [+] [+] to navigate through the settings. ;ﬁg;:i
aX=.02379994434848
Press [f1] when you have finished. TraceStep=.B4759988869697

1 Flotl Flotz FPlots
AB = 2x and BC = 2cos EXJ I\Y1B4Xcos( 1X)

2=
) 3=
Y4
A(x) = 4x cos EX] BNy im
INYE=
\Y7=
\Ye=
Type 4x cos %x] using [f1] 1:n/d to enter % ?
Press [enter].
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Press .

The GDC displays the function A(x)= 4xcos lx

/1
%

X

A'(x)=—2xsin 5 + 4 cos

3]

To graph the derivative function
In Y; press

Type X in the denominator and the function Y, by pressing
[f4] 1:Y;. Type X as the value of x.

Press [enter].

Floti FPlotz Plot
I\Y:B4Xcos( 1X)

INY 2B (V1) ey

ENY 3=
ENYa=
ENYs=
INYE=
ENY 7=

Press .

The GDC displays A(x) = 4xcos %x as f1(x) and

Al(x)=-2x sin[g] +4cos

g] as R2(x).

To find the zero of Y; press [f4] [calc] 2:zero
Use [4] the select the graph Ya.

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].

¥2EnDeriuiY L Rat)

Y=1.3267084

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],

¥2EnDerUCY L Ret)
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The GDC requires an initial guess for the position of the zero.
Choose the default position.

Press [enter].

Yaznberiutya )

¥="1.627599

Guess?
H=2.8943951

A'(x)=0 when x = 1.72.

¥2EnDerUCY L Ret)

N
XN\

ero
K=1.P206671 Y=o

To find the maximum press [2nd] [f4] [calc] 4:maximum
Use [4] the select the graph Y;.

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 [enter].

YashiRcos(lezi)

Y¥=Y.032467Y

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 [enter],

Ya=4Keos(lezk)

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

Press [enter].

%

Guess? )
H=2,2847947 Y¥=3,796852
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The GDC displays the vertex and verifies that the maximum Y1=4HcostLezH)

occurs when x =1.72. The maximum area is 4.49.

Hoximum
H=1.7206655 Y=4.HEE7POT
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