GDC skills: TI-84 Plus C

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 [f1] [y3] to display the equation entry screen. Ploti Plotz  Plots
s nyige ™
Type e™ and press to enter the equation as Yi. |w;=e
E\Y3=
Y-
E\Ys=
INYE=
E\Y?=
E\Ys=
Press [f5] to display the graph screen
The GDC now displays the function: j\

Y, =e~ i

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

Press [f2]

Set the axesto show -3 <x <3 and -1<y <2 ”}g?gﬂ_a
Amax=3

You can leave the last three items as they are. ¥scl=1
Ymin=-1

Press [f5] when you have finished. $ma:ic=f

SCl=

Ares=1

aX=.Q2272727272727
TraceSter=.04545454545454

The GDC displays the functionY, = e in a suitable window.

To find the integral press [f4] [calc] 7: ff(x)dx VisecRn

To find the area you need to give the lower and upper limits of
the region that includes the intersection.

The GDC asks you to set the lower limit.

LowerLimit?
H=g W=i
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Type —1 and press [enter]. Vise R

The GDC asks you to set the upper limit.

Upper Limit?
iy ¥=,36787944

Type 1, the upper limit, and press [enter].

The GDC shows the area defined by the integral and its value.

ffze’xzdx=1.49

JECdn=1.4936463
[-1,11

The integral can also be calculated without the need for a graph. [z:z(ﬁ)di_E
Press [2nd] [quit].
To enter the integral template press [f2] 4:fnInt(.
The template shows places for the limits, the function and the
variable that you are integrating with respect to.
Enter the lower limit —1 and using the upper limit 1. 1 2
i L[e"‘ )ax
Enter the function e ... 1.493648266
Use [«] [*] [4] [+] to navigate around the template.
Type X.
Press [enter].
Press [f1] to display the equation entry screen. Ploti Plotz  Plots
INY1Bsin(x)
Type sinx and press to enter the equation as Y. 505X
BNY4=
Type 0.5x and press to enter the equation as Y-. ::¥5=
o=
BNY 7=
E\Ys=
E\Ys=

Press [f3] 7:ZTrig to display the graph screen

The GDC now displays the functions:
N, an
Y, =sinx and Y, = 0.5x with the default trigonometric axes. u/&’l N
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Find the intersection points and then the areas under each of
the curves between these limits. To find the area bounded by
the two curves you will need to subtract the areas.

Press [2nd] [f4] [calc] 5:intersect

To find the intersection you need to choose the two lines that
intersect.

Ya=sin(x)

/‘\%
AN

N

Firstcuruve?

H="2.74889Y Y="3826834
The GDC shows a cross on one of the lines and ‘First curve?’.
Press [enter].
The GDC shows a cross on the other line and ‘Second curve?’. Va0 en
Press [enter]. l/
N, an
N oS
Secondcurue?
H="2.74889Y Y=r1.374447
The GDC requires an initial guess for the position of the Va=0.oK
intersection. Choose a point near the right-hand intersection by
pressing [¢] [*]. N o~
Press [enter]. ~ NS
Guess?
H=2.6179939 Y=1.3089969
The GDC displays the intersection of the two straight lines at V205K
the point (1.90,0.948).
To store an accurate value of the area press [2nd [quit] to enter U/A v/—\
the home screen. /1
Press' A and press ' isesaien Y=.9u7PPNPLY
Using the symmetry of the curve the intersections are at
x=-1.90, x =0 and x =1.90 The area between the curve
and the line will be twice the area from 0 to 1.90.
Press [2nd] [calc] 7: [f(x)dx YazsinGa)
Make sure that Y; is selected.
To find the area you need to give the lower and upper limits of V/A \_//ﬂ
the region that includes the intersection. /ﬁfl
The GDC asks you to set the lower limit. PR
X=1.0471975 ¥=.BE6025Y
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Type 0 and press [enter]. Vissneo
The GDC asks you to set the upper limit.
N s
- o
Urper Limit?
H=h ¥=@
Type A and press [enter]. (The value of the x-coordinate
is stored in the GDC as X)
The area under the line Y; is 1.32 N S
N N
Fflxdd®=1.3190225
[8:1.8954942]
To store an accurate value of the area press [2nd] [quit] to enter Ans2A
the home screen. i:iiiis"-iia""""""""""'l""95'4'%26'2'
....1.315822524
Press.[sto~] B and press [enter].
Press [2nd [calc] 7: [f(x)dx ¥2=0.5%
Make sure that Y; is selected.
To find the area you need to give the lower and upper limits of \_//\ \_//H
the region that includes the intersection.
The GDC asks you to set the lower limit. TR
H="9162979 Y= 4SB1489
Type 0 and press [enter]. VITeEN
The GDC asks you to set the upper limit.
N s
N N
LowerLimit?
H="9162979 Y= MSE1Y4E9
Type A and press [enter].
The area under the line Y, is 0.898.
AN o
\_// \_/
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To store an accurate value of the area press [2nd] [quit] to enter Ans-»A

the home screen. n_ﬁg;ﬁ____________________l_-_ﬁS!EFI_S!ﬂZﬁZ_
e 12819022524
Press C and press [enter]. Ans3C
.0 8982246291
Type 2 ( [KKKXX] B [-] [KKRBKX] C ) oo e AR SARALAARL.
ns=
The GDC has calculated the difference between the two areas ﬁ-ﬁg;ﬁ--------------------l-'-?5-4-?-4-252-
which is the area between the curve and the line. o 1.319022524
Ans=+C
The area of the region is 0.842. .. 2 8982246291
2(B-C)
.....».8415957981
To calculate z[fA (Y, Y. )]dx 2([Canas
0 1 2 #
Type 2 ( and enter the integral template by pressing [f2]
4:fnlnt(.
The template shows places for the limits, the function and the
variable that you are integrating with respect to.
Enter the lower limit 0 and |ALPHA] A for the upper limit 2[]:(Y1—Yz)d><]

......B415957901
Type [ALPHA] [f4] 1:Y, - [ALPHA] [f4] 2:Y,

Use [«] [*] [4] [+] to navigate around the template.

Type X and close the parentheses.

Press [enter].
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