GDC skills: Casio fx-CG50

Chapter 13 / Example 13

Definite integrals with technology

There are techniques of integration beyond the scope of this course, however, use
technology to find the values of definite integrals of these functions.

a Find the area of the region bounded by the curve f(x) —e ™ , the lines x=-1 and

x =1, and the x-axis.
b Find the area of the region bounded by the curves f(x)=sinx and g(x)=0.5x.

Press @ 5 % to display the equation entry screen. Plati Plotz Flots
, _ nyige™
Type e ™™ and press @] to enter the equation as Y1, ENY2=
E\Y3=
E\Y4=
E\Ys5=
INYB=
ENY 7=
E\Ys=
Press DRAW to display the graph screen ' ¥
The GDC now displays the function:
X
) 5 4 =] 1 0 1 6
Yl=¢e" !
The default axes are —10 < x <10 and -10<y <10.

- View Window
Press (F3] V-WIN. Xmin oG
Set the axes to show —3<x <3 and -1<y <2 max 3
So21°i8. 01587801
You can leave the last three items as they are. Ym?n P21
max ‘2
Press DRAW when you have finished.
The GDC displays the function Y1 = e *"in a suitable window. Y
\_ X
2 1 0 2
To find the integral press [F5] G-SOLVE > (F3) sdx (F1) '?Ffe(lf;j)l“’e“ Hnt value
Jdx
To find the area you need to give the lower and upper limits of
the region that includes the intersection. -5 z
Jdx
The GDC asks you to set the lower limit. =0 v=1
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- B Sel limit val
Type —1 and press @] 1=ee(f:f)“”“ tnlt valve
The GDC asks you to set the upper limit.
-2 AT 0
a=-1 b=-1 Jdx
dx=0 ¥=0.3678794412
Type 1, the upper limit, and press @] v
The GDC shows the area defined by the integral and its value.
2 —x? =) E 0 &
fﬁze dx =1.49 LOWER=-1 J UPPER=1
fdx=1.49364826

The integral can also be calculated without the need for a graph. IDDZ;
O

Press @] 1 ¥ to display the Run-Matrix screen for
arithmetical calculations.

Press MATH > (F1) fdx (=

You will see an integral template. There are three fields to
complete in the template: one for each of the limits and one for
the function you are integrating.

Enter the function e flle dx
Enter the lower limit —1 and using the upper limit 1. 1.493648266
Press .
[ ]
Press 5 &4 to display the equation entry screen. Graph Func :Y=
ress (NENY) 5 Zi isplay quati ry scr YiBein x (1
Type sinx and press [EX to enter the equation as Y1.
Ya: [—1
Type 0.5x and press [EXf to enter the equation as Y2. %g E:g
Press (F3) v-WIN F TRIG. e
Press DRAW to display the graph screen. \ = /
The GDC now displays the functions: i/ \>¢ \//
Y1 =sinx and Y1 = 0.5x with the default trigonometric axes. /s
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To find the area of the region between the curve and the line B Select lower limit value

press (F5) G-SOLVE (F8) > (F3) sdx (F3) INTSECT vooss | T LS
Iy

The GDC asks you to select the lower limit value.

Press @ . 1 dx ISECT

X=-1.8954942671.5f=-0.9477471335

The GDC asks you to select the upper limit value. ]

lect upper limit value
ey

Press @ @ to select the upper limit and press [@

:
[ 4
H ax 1oEC]
(=1.895404267 -15¥=0. 947747133

The GDC has calculated the area between the curve and the L5y
line. !
.51
The area of the region is 0.842. e 75538
UWER==-1.0YY 1 PPER=1.05904
dx=0 1.5/71=0.8415698579
To find the area by integration you need to know the x- B _WrtiRedlera] _

coordinate of the intersection.

AN 1.5954,0.9477,

Press (F5) G-SOLVE (F5) INTSECT.

Press 3 (® to select the intersection to the right and press
(Exg). Press to leave G-Solv mode and DRAW to
display the graph screen again.

The intersection is at (1.90,0.948)

Due to the symmetry of the curve, you can find the area by 2[]52(?5)&'5

calculating Z[IOX(Yl - Yz)]dx , where X is the x-coordinate of
the intersection.

Press (MENU 1 %2#§ to display the Run-Matrix screen for
arithmetical calculations.

Type 2 ( and press MATH > E] Jdx

You will see an integral template. There are three fields to
complete in the template: one for each of the limits and one for
the function you are integrating.
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Press GRAPH (F1 Y and type 1 (=) [F1) 2 2[fo1—Y2dx]
0
Press ® and type the lower limit 0. 0 0.8415957901

Press @ and type X in the upper limit. (The result of the x-

coordinate of the intersection was stored here). EETTEREE

Press ® and close the parentheses.

Press (Exg.
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