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Chapter 4

EXp(

|ntegratio“ In this chapter, you will explore indefinite and definite
integrals.

Calculus courses describe many techniques of integration, such as integration by parts. The TI-89
can be used to verify the solutions to most problems.

Example 1: An indefinite integral

Integrate I x-cos(4dx)dx .

Solution

Use the integrate command ([) on the Home screen.

1. Press [F6] Clean Up and select 2:NewProb to clear [rEael S Eave nfar e Frainl e ue

variables and set other defaults.

2. Enter the integral. The multiplication symbol after . fixe 400
the first x is important; otherwise, the expression will * Wf;s(f.)x) " e sintd -
be interpreted as an undefined function xcos. _. 16 *

[I] X [COS] 4 X E] X ENTER i uTo PN 1750
3. Of course, the complete solution is a family of S I L M L

curves, generally indicated by +c. In addition, the " [(x-cosid ':de e

constant will be useful for further work, such as 5051( z g 5”;': 2

substituting an initial condition. Therefore, obtain a " [ (xcostda)dx

solution with the constant c. "':'E'fg KD X 512(4 .S,

® © [J C[ENTER

Note that choices such as c1 and ¢2 cannot be used
as they are reserved for the columns of the Data
Matrix Editor.
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34 ADVANCED PLACEMENT CALCULUS WITH THE TI-89

Example 2: A definite integral
You can evaluate definite integrals with the TI-89, usually with an exact or approximate solution.

Evaluate

3
1
f(— 2 —2m)d
8
-2
Also, compute the area under %xS —2xon [-2,3].

Solution
Use the integrate command (]) on the Home screen and the Graph screen.

1. Press [F6] Clean Up and select 2:NewProb to clear
variables and set other defaults.

2. Press [¢] [Y=]. Clear any functions in the Y= Editor.
With the cursor on y1, type the function and press

ENTERJ.

3. Press [F2] Zoom and select 4:ZoomDec to graph the
function.

4. To evaluate the definite integral, press Math and
select 7:[f(x) dx. Type -2 as the lower limit and press

D 1
ENTER]. Type 3 as the upper limit and press [ENTER]. / \ /

Upper Limit? /
Wod —d. go i3,

TYFE OF USE €314 + [EMTER] OF [ESC]

Fi [E] %] i
Tools|2eam|Trac|ReGErarh|MakhiDr aw|Pen):2

IfCxddx= -2, 9687
HAIN EAD AUTO FUNLT
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Press [HOME] to return to the Home screen and repeat
the example.

UIYIO XD A XEE 2 )3 O] [ENTER

Since this function has a region below the x-axis on
the interval [-2,3], the result for the area under the
curve is not the same as the result for the definite
integral computed above. There are several methods
that can be used to compute the area. Since the curve
is above the x-axis for [-2,0} and below the x-axis for
[0,3], you can compute

Tyl(x)dx - jyl(x)dx
-2 0

OO o®[H2nd [1] Y1 XDI [ XLI 0] 30]
ENTER

Alternately, you can compute this area by integrating
the absolute value of y1(x) on [-2,3] using abs(.

(2nd) [ /] [CATALOG] abs(Y1 [ XD DI X @) 2 30)
ENTER

Example 3: An integral formula

Fi~] Fe~ [F3~| Fi~ | FE Fa-
TooTs|AT3ckralCalc|Other|Frarml0jCTean Uk

'ﬁz':ll(x)d!x - 95,32

JOglisy,®, -2,32
MAIN FAD AUTD FUNC 1750

Fi~] Fe~ [F3~| Fi~ | FE Fa-
TooTs|AT3ckralCalc|Other|Frarml0jCTean Uk

'J%zultx)dx - 95,32

.J‘El_z ali=ddx —Jg ulx)dx

Fix F&r |F3=] Fhi- FE Fe=
|Tcu:-1s Mhbr’ultuk Okher|Fr3ral0|Clean Ue

'Jﬂ_z uli=dx —Jg Ul dx

3
= |2, 1tconax s

Jiabhs 2 ¥y T2aad
MAlN ERD AUTO FUMC ERED]

Since the TI-89 has a symbolic algebra system, integrals with undeclared coefficients can be
computed. The results resemble those found in tables of integrals. They are beneficial for
generating formulas and pattern recognition.

Integrate I—
& a® + (bx)*

Solution

Use the integrate command () on the Home screen.

1.

Press [F6] Clean Up and select 2:NewProb to clear
variables and set other defaults.

Enter the function. Recall that it is important to type
b*x not bx. You can also use undeclared variables in
the limits.

(nd [J]1 H O AR 2 08 X XD 201G X 0]
ENTER

Fi~] F2r [F3r| Fir | FE Far
TooTs|A13ebra|Calc|Other|FramldjcTean Uk

"] ;
j‘[ a2 +(|‘:I'}<:|2]dx

b
tan'i[ 3 ]
a-b
Sl bk d 20, wi]
HAIN FAD AUTD FUHE FRET
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36 ADVANCED PLACEMENT CALCULUS WITH THE TI-89

Example 4: Symbolic limits in a definite integral

by
Evaluate [——dt
k+

a
Solution

Use the integrate command (]) on the Home screen.

1. Press [F6] Clean Up and select 2:NewProb to clear HER R L e

variables and set other defaults.

2. Enter the definite integral.
b 1 b+ k|
Ed [ 1@ 0K @ THET DA [ 8 [0 BN T e I

SOl ki, b, 8, kb0
(R0 EAD AUTO FLMC i/20
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CHAPTER 4: INTEGRATION 37

Exercises

Integrate each example.

L[
1+4x

J'a.bk-tdt

3. sin(x)cos(x)dx

S |y

q
4. j(m-x+b)"dx

p
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