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Using the TI-89 Graphing Calculator

By Donna Sue Brewer
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Chapter 1 Section 1
Parenthesis

This material supplements your TI-89 operator's manual.

The Advanced Math Lab has several TI-89 operators’ manuals that can be borrowed.
Read the first chapter in the TI-89 operator's manual, "Getting Started" to become
familiar with some of the basic functions of the TI-89 calculator.

In Calculus 1, you will have mandatory lab assignments. Some of these labs require
downloading a program into your TI-89 calculator. The Appendix of this supplement
has the procedures for downloading into your calculator.

Your first drill is on the use of parenthesis. Placement of the parenthesis is critical.
Type x-1/x+2. Just looking at this equation, it is not understood what is wanted. There
are two different ways of interpreting this equation.

Fir{ Fe- |F3v| F4r | FS FE* Fir| Fer |Fa=| Fur| F5 [ F&= T
ToolslA134by giCatc|Okher Py amid|Cican Ue Toe15fA13¢bra|Calc|Other |Frdrail{Cican Ue|

1 1 ® -1 =1
Rro e o2 Ty <72
it o o | Ix=13 (422

DOMMA DEGENACT FUNC i/20 DOWHA DEGERACT FUMC 1720

Notice the syntax involved. By adding parenthesis, I was able to keep the numerator
and denominator separate. Just remember, it is better to have too many parenthesis
then not enough. Here are a few examples for you to try.

(The rest of this supplement will not have problems for you to work. You are expected
to go to your Calculus Textbook and work the problems given for homework)

S

x" 2)x+ 4-x 3)x+1
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,3ra)®

7 8'{cos{30 + x}}x + 2
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Chapter 1-Section 2
Finding Limits
Limit is found under the F3 key.
x -1

lirn
i—>1 x -1

The syntax involved in finding this limit is
limit(function, variable, point)
Touch F3,

Fir| Fi2~ Fur { FE Fé=
Tool5iA13cbra Othgr|FrImINfCizan x|
i:d¢ differentiate

2:4¢ integrate
3:limit

Slarclent

DOMHA RRD AFFROY  FUNC 0,93

Arrow down to limit (#3), and touch enter. The limit command
automatically gives an open parenthesis.

Fir| F2+ [F3~] F4= | FE F&~
Tools|A1dcbrajCale|Other|Framil|Clzan Up

limit¢
DOHHA FAD AFFROR __FUNC [FEL]

Type in the function. Be sure to use parenthesis to separate the numerator
from the denominator.
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Fir¥ Fzr YF3~] Fir | FE [
TooisjAT3gbralCalc|Other |Pramib|Clean Up

1imit ((x"3-1)-0x—1)
DOHRA FAD AFFEDR __ FUNLC [FLL]

Put a comma then the variable you want to take the limit with respect to, a
comma, then the number you want to approach. Touch enter.

Fix[ Fer [F3=| F4r | F5 | FB=
Tools|At3cbralCalciOther Pramib|Clean Us

3 .
. ®x7 =1
.llm[‘-'—il I
sl v " -
limit i ow™3-10 Cn—13,, 13
TOHHHA FAD AFFEDS _ FOWC FYLE]

The TI-89 puts the equation on the home screen, followed by the answer.
Check to be sure the equation is written correctly.

Using the homework problems in your textbook, take the limit of the
functions.
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Chapter 1-Section 3
One-Sided Limits

To approach a limit from the right (+) or left (-), the syntax is much the same
as finding a limit from both sides.

Recall, the syntax for approaching a limit from both sides, is
(limit, function, variable, point)

For example

m {4- x° 3

e D

Fie| Fge [F3~| F= [ FE FE=
TooTs|ATIcbraflals|Dkher{Framil|Clean Ue

" lim J4-x2 0.
x> -2

Timitid a2y . 20

DOMMA RAD AFFEOY FUMC i/88

To approach a limit from the right, the syntax is

limit(function,variable,point,+1)

Fir Fer |[F3~[ Fu» F& FB+
Taols{A13sbrafCals|Other|Fr¥3mib[Clean Up
" lim J4 -2 g.
xH* -2
" lim J4-x2 a.
K> -2t
Timlbil a2y, %, 2, 13
COMMA RRD AFFROZ FUKC 2,98

I am using a +1, but any positive number will work. When a positive
number follows the -2, it means the limit is approaching from the right.
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To approach from the left, the syntax 1s
limit(function,variable,point,-1)

Fi- Fze |F3=~] Fur F5 [
Toals{A13¢bra|Cale|Dkher|PrImI0|Clcan e

x3 -2
" lim J4-x2 0.
¥3 -2t
* lim J4-x2 o.
HF -2

Timit ol dd—wBy =, -2, -1
DOHHA FAD AFFROR _ FUMEC PEE]

I am using a -1, but any negative number will work. When a negative
number follows the -2, it means the limit is approaching from the left.

Using the homework problems in your textbook, find the limit by
approaching from the left or from the right.
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Chapter 2 Section 1
Derivative

Let's begin with the function
y=2x+4
To take the derivative of this function, we start with the syntax involved.
d(function, variable)

The (d) symbol, representing derivative, can be found by touching F3,
1 (differentiate).

s Bt o ool e ]
i differentiate
S0 Intearate
flimitd

EXC sum

T product
SEMing

fMaxc
Larclent

TYFE OF USE €314 + [EMTERT 0K [ESC]

The calculator automatically gives an open parenthesis with the d symbol.
Type in your function, a comma, variable with respect to (x) and close the
parenthesis. Touch Enter.

Fir] Fze [F3~! F4r| FE F&=
Tools|A13ebrafCalclObher {Praral0fCTcan Lpl

sizneq) 2
AeZxtd, %)
OOHMA RAD AUTO FUHC 1/88

Using the homework in your Calculus textbook, find the derivatives.
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Chapter 2 Section 2
Higher-Order Derivatives

To take a higher order derivative, use the syntax:

d(function, variable, order)
Example:

Take the second derivative of f(x)= x>

Fl=| F2= |[F3=| Fir [ FE Féir
Too15|A13ebrajCalc|Other|PrImIDiCTizan Up

dz
u dxz[xz] 2

ACxN2, 0, 23]
DOMHA RAD AOTD FOME 1/99

You can also "nest" your derivative by taking the derivative of the
derivative.

ThaTs|arheor alCate|nihar P swinlciaanus] |
2
1= (%2)
- b4 2|
dx®
ajar.z2
" dx{ dx[x ]] 2
aCd(x" 2. xd, %]
DIKNNA FAD AUTD___FURC 798

Using the homework problems in your textbook, find higher order
derivatives.
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Chapter 3 Section 1
Extrema on an Interval

The steps involved in finding the extrema of a function are as follows:
1) Put the original equation into Y=
2) Find the derivative of the original function, and set the derivative equal to

Zero.
To do this, type this on the home screen.

d(y1(x),x)
Fi- F2z= [FZ=} Fir FE F&=
[Tao]s Aldcbra|Catlc|Other |PramlOjCledn Ue|

FIAT IS |
DOMMA TEGERACT ___ FUMC [FEY

~ Then take the answer, set it up equal to zero, and solve for (x).
**Note** You can use the solve feature of the calculator to solve for x.
Touch F2, 1(solve). Type in the equation and touch = 0. Touch a comma,
and variable to be solved. See the example below.
3) Find the 2nd derivative and set this equal to zero.

d(y1(x),x,2)

Solve for x as in #2.

Here is an example of the above :

11



BREWER CALCULUS SUPPLEMENT

Answer:

4 -
r=x - 1dx
}

1) Put the equation into the y=

2) Find derivative of the function and set it up equal to zero.

Fle| F2r YF3-| Fir | FE FBe
T¢o15|R13cbra)CalciDbher |PramiDj-lcan Ur

**Solve Feature**

7=

i
gl G r=w T 13
DONHA FAD AUTH FOHL

d el
. dx(gi(xﬂ I-x 12
iyl Cxd, xd]
DIHNA RAD AUTD FINC 1793

Touch F2, 1(solve)

e L i) |
[AEDILECalc Dbt |FrIrml0|C1ean Up|
1izolued
itactor
fexpand(
fzeros(
t approx(
iconbenam(

Fi-
Tools

3
3
5
&
ripropFracd
BlhSolue]

TYFE OK UZE €314 + [ENTEK] OF [ESC]

Type in the equation and put = 0 after the equation.

Type a comma, and the variable to be solve for. Touch Enter.

Fir F2r |F3=[ Flr FE FE+
T»o012jA13brajCalc|Dther|Frarmid|Clzan Ue

solvel3xx™2-12=
DOHHA TEGERACT ___FUWL e

on the interval [0,4].

12
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[(FizT Far yra-|rfa=] F5 | Fé-
TisTsi134br a|Lal | Dthar |Pr 3tain|Clean s

- solue[S-xQ -1iz2=1, x)

¥=2 or x= "2
=0lue (3 2-12=0,x
DONNA TEGERRCT ___FUNL 1730

Solving for x, the answer is +2. Because -2 is not in the interval from 0 to 4,
we can throw it out.

3) Find the 2nd derivative, and set it up equal to zero.

Fir F2r UF3=] Fi- FE Fo~
Tan1s{ATIcbrajCale|Other [Framil|{Tsan Uy

dz
- 910 £-x
dxzt )

Al Cxd, %, 20
TOHKA FAD AOTD FUNC 1/59

Solving for x, the answer is 0. There are no undefined areas in either of the
derivatives.

Now take all the values you found (critical numbers) and the interval
endpoints and put them into the original function.

To do this, using 0, type in the following on the home screen:
y1(0)

Fir{ Fer [Far|Far]| F5 | F&= ‘
Tools{RT1AtbrajCalciBthar {Framid|Clean UF

=al(0y 5]

IR
DOHNA DEQ@ERARCT FUMC 1720

You should get the answer of 0. So the ordered pair will be (0,0).
Try 2, and you should get the ordered pair (2,-16).
Try 4, and you should get the ordered pair (4,16).

Because -16 is the smallest value, (2,-16) is the minimum.
Because 16 1s the largest value, (4,16) is the maximum.

13
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Determine the absolute extrema of functions in a closed interval using the
homework problems in your Calculus textbook.

14
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Chapter 3 Section 2
The First Derivative Test and
Increasing and Decreasing Functions

In this section, you will learn to use the APPS feature of your calculator.
First, go to y= editor, and type in the following into y2 and y3:

y2=d(y1(x),x)
y3=d(y1(x),x,2)
Your screen should look like this:

Fix| F2= (= ER N RS
Toals|2aam|: 2 R s

+~FLOTS
Ere

“92%(91@0)

3= (i 2
Y=yl
dx’

I
L3 (=g Oyl (e, 20
DOHNA RAD ERACT _ FUNC

In y1, we will put the function we are working with. For right now, leave it
empty. Touch APPS, #6 (Data/Matrix Editor, then NEW. Arrow down to
variable and type in INCDEC which will stand for increasing and
decreasing.

Fi-| Fe Fx | Fu JFE rsm
i NEW

Tepe: Data 3
Folder: main ¥

Variable:

Rerdn Fiei
i it i
CEnbersOK 3 EZCSCAMCEL 2

DOMMA B RAD EXACT FUNC

Touch enter twice.

15
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Fix F2 F3 (] FE [FEAF?
Tools|PIok S¢kur|Ce1l|Headsr|Cale|Util)stat)

ORTH I

cl ca c3

L B

rlcl=
TOMNA RAD ERACT __ FUMC

Each rectangle is called a cell. Touch F1, and arrow down to FORMAT.
Touch ENTER. Be sure Auto-calculate 1s ON.

Fir Fe F3 Fi FE [F&F?
Tools|Flok Setur|CelTjHeader |CalcUET SEat
I I I

tATR |

FORMATE Y

211 Hidth [
Auto-calculabe OH*

Enker=fANE T2 LEZCSCAMCEL 3

ricl=
UIEE £ ANG * T0 OFEH CHOICES,

Before we begin to build the application, we need a function to work with.

Find the open interval on which f(x) is increasing or decreasing.

1) Find the derivative of {(x) and find all critical points within the
interval.

y'= 3x? -3x
critical potnts =10, 1
2) Use the critical numbers to determine the test intervals.
P

s ) . -, ) ) ».“ {./ . . A
b <X 0} U:) LX< ]."}' '&,\]. LK el

3) Because of the test intervals, I chose to test the points -1, 1/2, and 2.
Put these values into c1. Touch APPS, #6 (Data/Matrix Editor), #2
(Open). Be sure your screen looks like the one below. Ifit does,
touch Enter twice.

16
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Fix| _ F2 F3 [ F4 |F5 (FEHF?
Toals{F 1ot SetupCel|Header|Calc|Utit]skar
O OPEM ~y

Tope: Data s
Folder:  radin¥
Variable: HEEE>

€ Enter=0K 2 < ESC=CAMCEL 2

USE € AND + TO OFEN CHOICES

4) Put the test points into cl.

[Fir]’ Fz Ier & IFE [E-Tm
Too1n{P 1ok S2tup|Ce11|HeadsrCalcfltiljzkat
DATR
cl cd c3
1 -1
2 1.2
3 2
4 H
rdci=
TOHNA Fill ERALCT FUNC

5) Arrow up to ¢2, and touch enter. This is where you put in a formula
for the program to use. Type into c2:

».,1.
H

~
y2icl)

[

Fiz | i

ITo->1:[$!-; ToLus

GATA

cl cZ o3

1 -1

2 1.2

3 2

4

c2=gicly
DOMNA FAD ERACT ___ FONC

**NOTE** If you make a mistake in a cell, clear will not empty the cell.
You must highlight the cell and touch < (back arrow key). |

6) Now touch enter.

Toa15[P 1ok SeEUpfCeTT|Headr CalofUtil[akat|
DATA
cl o2 c3
1 -1 &
2 12 =34
3 2 5
4 !
rdci=
DOMMNA RAD ERACT FUNC

Where c2 is positive, the function is increasing.
Where c2 is negative, the function is decreasing.

: {on (1 L :
At the interval - U/ the function is increasing.

17
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At the interval (0. U the function is decreasing.

. 1 o) C :
At the interval®!- %/ the function is increasing.

Now work an example on your own. The program is saved, so all you need
to do is to load the new equation into y1, find your critical numbers to
determine the test interval, and load the test points into c2.

Find where f(x) is increasing or decreasing.

ul=xf-—6~x
A G e
gz_=—dx(91(x))

a2
=——=(y1ix))
s

Ul O =t~k
DONHA EAD ERACY __ FUMLC

Take the derivative to find the critical numbers. Critical number is 3 . Test
intervals would be:

y3

: (y O
f:: -2, 3) and {3, ::0)

The test points that I choose within the test intervals are (0 and 4). To access
the program, touch Apps, 6 (Data/Matrix Editor), Open, and under variable,
highlight incdec.

TEH: P1¢|:F§ttup!(:rt3:!1!}|tf;-‘1tr tr-as'lc IJFEI Srt?ut

DATR

o2 c3
-6

=51
[6]
4 2

1
2
3 H
4
I I

r3ci=
TONHA RAD ERACT __ FONC

On the interval*-**» 3/ the function is decreasing.

On the interval 3> ©/ the function is mcreasing.

18
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The First Derivative Test says that if f'(c) changes from a negative to a
positive, then f(c) is a relative minimum of f. If f'(c) changes from a positive
to a negative, then f(c) is a relative maximum. We can apply the First
Derivative Test to the above example. Looking at column c2, the numbers
are changing from a negative to a positive which means there is a relative
minimum at the critical number 3. On the home screen, find the value of
f(x) at 3.

Fir§ Fer [F3=| Fir | FE 1
ToolsjR13cbralCate|Other |PFImil|Clean Up|

=gi3) -9

il
[T FAD EXARCT FLUMC i/83

There is a relative minimum at the point (3, -9).

Using the homework problems in your Calculus textbook, find the critical
numbers of f(x), find where the function is increasing and decreasing, and
find any relative minimum or maximum.

19
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Chapter 3 Section 3
Concavity and the Second Derivative Test

We will now build another program that will simplify the last couple of
sections, and make curve sketching a little easier.

First, we will begin with the function:

Put this equation into y= editor.

Be sure you have y2 defined as the first derivative, and y3 as the second
derivative.

Hl=x3—3-x+2

92%( 10)

3d2(1())
Y == Jllx
dx2

gl 0 d=xF—Tkut+d
DONHA FAD ERACT___ FUMC

Find the first and second derivative of the function.

Fir| F2r JF2+[ Fur] FE Far
Toolis|A13ebralCalc|Other|Pramid|Ci¢an Up

%[XS—S-X+2] 3-xZ-3

2
-:xz[x3—3»x+2] Bx

R 3-3n+2, W, 20
DONNR RAD EXRCT __ FUNC Z/88

Set the first derivative equal to zero, and solve for x.

x=-1and 1

20
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Set the second derivative equal to zero and solve.
x=0
Take the values -1, 0 and 1 and determine the test intervals.
(o0, 1), (1,00, (0,1}, (1, =)
Choose a number within the interval to test. Also use the critical values
themselves. My list of test points will be -2, -1, -1/2, 0, 1/2, 1, and 2. Now
we begin to build our new program. Touch APPS, #6 (Data/ Matrix Editor),

NEW. Type CURVE into the variable line. That will be the name of this
program.

Fix Fz [F3 | F4 Fo [Fa{F7 )
Ton HEH

Teps: Daka ¥

Folder: mdin¥

Hariable:
o

T,

DOMHA _ EEEERAD EXACT FUHC

Touch ENTER twice to create the name of the program. Arrow up to the
empty cell above cl. Type (x) in that cell. Arrow right one cell and type
(y). Arrow one cell and type in (y'). Arrow one more cell over and type

y").

|’F1v'[ B Ir3‘[ i Irs ]ﬁ—]‘r?‘[ ] I’Fiv]‘ Fz ‘[Fs‘[ F4 ‘[rs T@[_WT 1
ToolzfP1ok Zetup|Ce1|Header [Calc[til|Skak Too15|P1ot Setup|Ce1jHeadariCal|Ui)5kat
DRTA | Y ' DATA gt '’
c2 c3 c3 o4
1 1
2 2
3 3
4 4
cl= o=
TOMRA FAD EXACT FONC TOMMA RAD ERACT __ FUNC

Under the heading of c1, type in the test points from y' and y".

Fir Fz Fz Fi FE |FEF7
Toolz|P 1ok SehupiCell|Header{Cals|Ukil|sbak
DATR | [ g

5] [

1
z2
3 “le2
4
[

DOMHA ERD EXACT FUMC

21
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*NOTE* If the test points are not typed in at this time, and you try to go on
programming, you will get an error message.

Arrow down to see the rest of the test points on your calculator.

Highlight c2 and type in the function:
yl(cl)

Highlight ¢3 and type in the function:
y2(cl)

Highlight c4 and type in the function:

c2=ygldcid
DONMA RAD ERRCT __ FOML

You will now have the following table:

X Y Y' Y"
cl c2 c3 c4
-2 0 9 -12

-1 4 0 -6
-1/2 27/8 -9/4 -3
0 2 -3 0
1/2 5/8 -9/4 3
1 0 0 0

2 4 9 12

From this table, we can extract a wealth of information.

When Y>0, the function is increasing.
When Y<0, the function is decreasing.

When Y<0, the function is concave down.

22
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When Y>0, the function is concave up.

When Y=0, and has a positive and a negative number on either side in the
same column, then there 1s an inflection point.

When Y"=0 and the numbers on either side are both the same sign, the
Second Derivative test is inconclusive, and you must use the First Derivative
test to find the local max and min.

When Y=0 and Y<0, then the function has a local maximum at this point.
When Y=0 and Y>0, then the function has a local minimum at this point.

Looking at Y' column, the function is increasing at (-2, 0) and (2, 4).
The function is decreasing at (-1/2, 27/8), and (1/2, 5/8)

Looking at Y" column, the function is concave up at ((-1, 4) and concave
down at (1, 0).

There is an inflection point at (0, 2).

Looking at the Y' column that has a zero, and the Y" column, there is a local
maximum at (-1, 4) and a local minimum at (1, 0).

To see if the information derived is correct, graph the original function. Is it
correct?

Use the homework problems in your Calculus textbook to practice.

23
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Chapter 3 Section 4
Limits at Infinity

You may need to review on how to find vertical, horizontal, and slant
asymptotes. First, let's review how to take a limit to find end behavior. The
syntax involved 1s:

limit(function, variable, approaching)

For example:

ST x A
fixy= lim {sin{x}}

Limit can be found by typing F3, 3 (limit)
Thon mﬁﬁra@um& Fr i rﬁ]ﬂ

1:d¢ differentiate
2: ¢ integrate

DOMMA DEGEHACT FUMC [T

Type in the function, a comma, the variable with respect to, a comma, what
you are approaching and close the parenthesis. The infinity symbol can be

found by touching Green Diamond Catalog.
T 15{RT1Fckra|CatcjOEher|PrImIBCIcan e

B lim sinx) uridet
:y;-}l‘))

limit€sinted, x, »i]

DONNA TEG ERRLT FINC 1730

The answer would be undefined because the sine function oscillates between
1 and -1.

24
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Using the homework problems in your Calculus textbook, find limits of
infinity.

25
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Chapter 3 Section 5
A Summary of Curve Sketching

This is the section we combine the whole chapter.

Let's begin with a function:

. 2 -
e =
g x° -4

1) Find the x and y intercepts. Find all asymptotes (horizontal, vertical, and
slant).

aintercepts = -3 and 3
: 9
yeintercept = —
2
Horizontal- Asymtopeisy =2

4

Vertical- Asymtate-is-x = -2 and 2
2) Find the first Derivative and find where x=0 and where x is undefined.

20-x
"2 a4 2
{\I -4/;
x=0,2,and -2

fix) =

3) Find the second Derivative and find where x=0 and where x is undefined.

f!

’ } -20-(3-x% +4)
X |= :

7 w3
(x*-4)
x=-2and 2

AN

4) Use the numbers found for x to decide on test intervals.

26
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(-0, 2)-(-2,0)-(0, 2)-(2, =)
5) Use the above intervals to decide on test points. I choose -5, -1, 1, and 5.
Load these numbers as well as the numbers you found when you set x=0 and
undefined areas, into the c1 column of the APPS program CURVE. Be sure
you have the original function loaded into yl and d(y1) in y2 and d(y2) in
y3. If you are unsure of how to do this, refer back to Chapter 3 Section 1 of
this supplement. For the Y'and Y", we are only interested in the sign of the
number, not the number itself.

X Y Y' Y

cl c2 c3 c4

-5 32/21 - -

-2 undef  undef undef

-1 16/3 - +

0 9/2 0 +

1 16/3 + +

2 undef  undef undef

5 32/21 + -

Cl# Characteristic of Graph
-5 Decreasing, concave down
-2 Vertical Asymptote

-1 Decreasing, Concave up

0 Relative minimum

1 Increasing, concave up

2 Vertical Asymptote

S Increasing, concave down

Using the homework problems in your Calculus textbook, find and label x
and y intercepts, asymptotes, relative maximums, relative minimums, and
inflection points.

27
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Chapter 3 Section 6
Optimization

There are 7 steps in working optimization problems.

1) Draw a picture

2) Derive the equations

3) Solve the first equation with respect to y

4) Substitute this equation into the second equation

5) Put this equation into y1 (Be sure to have y2 and y3 defined as in section 4)
6) Take the first derivative and find the critical point(s)

7) Call up the "Curve" program under APPS and input critical point

8) Interpret the results

Lets begin with an Area problem.

A farmer plans to fence a rectangular pasture adjacent to a river. The pasture
must contain 180,000 square meters in order to provide enough grass for the
herd. What dimensions would require the least amount of fencing if no fencing

is needed along the river?

1) Draw a picture

2) Derive the equations
Area = I*w I=x W=y

Perimeter =1+ 2w ( there is only one length because the river is adjacent
one side.)

28
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2) Solve the first equation with respect to y

180000=xy
y=180000/x

3) Substitute this equation in for the second equation
Perimeter = 2x + 2y
P=x+2(18000/x)
P =x+ (360000/x)

5) Put this equation into y1

92=—dd><(91(x33

dz
yI=—=1ul(x)]

Ul () =x+350000. ]
DONNR TEGERALT __ FURL

6) Take the first derivative and find the critical points.
o .
LB i [ 360000 J }
dx X

60000

1-

2

%
critical point 1s 600.
7) Call up the "Curve" program.

To call up a program, touch APPS, 6(Data/Matrix Editor), 2(Open), and
under Variable, be sure curve is showing.

Under c1, put 600. You will get the following screen:
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Tools|Plek Setup|Cell|Header|Calc|likil|Stat Toels|P 1ot Setup|CeTlfHeader|Calcilitil|stat
BATHR |x 19 y' DATA lL_;' I‘:l' !
=¥ jc2 c3 c3 o4 3
1 1200 |0 1 1380
2 2
3 3
4 4
ricl=600 Br1c3=0
DINHA DEGEXACT FUMC DONNA DESEHACT FUKC
8) Interpret the results.

Because y'=0 and y">0, this is a local minimum which will give the least
amount of fencing. If you put 600 into the original equation xy = 180000 and
solve for y, you will have the y value of 300. Therefore, the minimum amount
of fencing would be 600 meters by 300 meters.

Let's try one more.
A rancher has 200 feet of fencing with which to enclose two adjacent
rectangular corrals. What dimensions should be used so that the enclosed area

will be a maximum?

1) Draw a picture.

X X

2) Perimeter = 2(2x) + 3y =200
Area = 2xy

3)y = (200 - 4x)/3

400-x - 8-x°
4) Area= 3

5) Put this equation into y1
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6)
d 400-x - 8-x?
ax 3
400 16z

3 3

critical point is 25

7) When y'=0 and y"<0, then the function has a local maximum at this point.
When 25 is put into the original equation, the corresponding y value is
100/3.

To maximize the enclosed area, the dimensions should be 25 by 100/3 feet.

Use the homework problems in your Calculus textbook to practice using
optimization.
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Chapter 3 Section 7
Newton's Method

Let's begin by building a new program.
Touch APPS, 6(Data/Matrix Editor), 3(New)

We will call this program "Newton".

thv Fe F3 ] F& [FEAF7

NEW

Teps: [ata 3
Folder: donna ¥

Hariable:

E3

¢ 4 £ ESLCAHCEL s

UOMKA  SCMDEGERACT FUMLC

Arrow to the area above cl...type x

c2 y
t
c3 y
!
c4 yly
1
c5 X-y/y
cb error
Fir Fo Fz Fy F& FE:1 F? Fir Fz F: Fh FE Fﬁﬂ F7
Taols{P 1ok Sebup|Cell|Header|Calajtil]Stat TooTa[P1ok S&bup|Ce1lHeadgrCalejlit:l Stdtﬂ
DATA T3¢ Ju L BATA [y’ De—gsg'Terror |
1 c2 [uie] cd c3 1)
1 1
2 2z
3 3
4 4
rici= rlcE=
DOMHA DEGEHACT FUNC DOMMA DEGERACT FUNC

We can't load the equations into the cells until we load data into c1 and put
an equation into yl. Let's begin a problem.

Use Newton's Method to approximate the zeros for:
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20 +x? - x+1
Continue until two successive approximates differ by less then .0001.

First, load this equation into y1 and graph. This will allow us to narrow
down where our approximate zero is.

*NOTE* Be sure you have y2 = the derivative of yl and y3 = the second
derivative of y1. If you don't remember how to do this, reread Ch. 3
Section 2.

LOMMA DEGERACT FUMC

According to the graph, it appears there 1s a zero near -1. Go to your
Newton Program and put -1 into the cell under c1.

Fir|  FZ F2 [ F4 IFE [FEF7
Tools|Plot Seturjcen|Headser|Cale| Ut stay
BATR |3 [y [u®
cl ] =3
-1

1
2
3
4

ricz=

[DEET] DEGEXACT FUMC

Arrow up until c2 is highlighted. Touch enter. This puts the curser on the
command line.
into c2.....type yl(cl)

into ¢3 y2(cl)
into c4 c2/c3
nto ¢5 cl-c4
into ¢c6 abs(cl-c5)

Look under c6 (error). Is.333333333<.0001? Of course not. Take the
number in ¢5 and put it in the next line of c1. Because you want the
complete number, and not just part of it, let's cut and paste it. Highlight the
number you want to cut. Touch Green Diamond then the black up arrow
key. Arrow over to the place you want to paste. Touch Green Diamond and
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the ESC key. This will paste. Touch enter. The calculator calculates all the
values across our cells.

[rivr F2 Tra‘[ Fi Trs ]‘rs}[w'[ ‘l (Fiv]‘ Fz 'l‘rsl‘ F4 Irs ]’rrﬁir?T ]
Toals{F1ak Setup{Ce1l|HeadgrjCate|utiT)skat Tool1s{PTok SeturfCeil|Header|CalciUtilistat
DATA |3 g g DATA gy’ x—g/g" [ertar
[=3 o2 o3 cd c5 ch
1 - 1. 3. 1 - 33333 -1. 333|. 33323
2 -1,333[-. 62967, 2 -.0899 -1.243(. 028995
3 3
4 4
{ I I 1
r3cl= Ar3ce=
BIKNA DEGAFFROE __ FUNC DONNA DEGHFFROR __ FUMC

Is our error <.0001? Ifnot, keep going. The correct answer is -1.23375.

Use the homework problems in your Calculus textbook to practice Newton’s
Method.
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Chapter 4 Section 1
Antiderivatives

There is one main thing you need to remember about the calculator and
Integration:
**the calculator does not add the "+ C"**

Let's begin with the syntax involved in finding the antiderivative, or
otherwise known as the integral.

J * tl dx

‘)J .‘}:

® (expression, variable with respect to)

The integral symbol can be found by touching 2nd and the #7. Using the
syntax discussed, the calculator screen will look like this:

Fir| F2v [F3+] Fur | F5 Far
Tao1s|A13ebrajCalciObher [FramiD|Clean U

LCCxt1 ) AT Ced, 0
[TLLT] DEGERALT __FUMC [TET]

Notice the extra parenthesis. If you are still a little rusty on parenthesis,
reread Chapter 1. Now touch enter to execute the equation. Notice [ am in
exact mode (bottom of my calculator screen)
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Fir] F2+ [F3| Fir [ FE FE~
Too15|ATdcbra|Calc|0th&r [FramIb|C1zan Lk

32
[ e e

SOt 2 AT )]
DONHA DEGERACT __ FUNC 1730

T

exact mode

Remember when writing your answer to put + C.

Use the homework problems in your Calculus textbook to practice
integration.
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Chapter 4 Section 2
Area

Let's begin with an example:

(2 +1)

1

I’ [ v

1

The syntax involved is as follows:

sigma(equation, index of summation, lower bound, upper
bound)

The summation symbol can be found by touching F3, 4 (sum). Type in the
equation, the index of summation (i), the lower bound and the upper bound.
Put commas as I did in the screen below. Touch Enter.

Fir Fer YF3«| Fur | F5S Far
Tonls|A13ebrajCalefOtherFramidjClean Up| ]

5
S 2-i+1) 5
i=1

ZC2i+1,i,1,50
TiHHA DEGERACT __ FUMC F¥ET]

The next equation is how to take a limit of a summation.

n ' Ny
T [ 16-1 J
M=

1

**Note** If you have forgotten the syntax for a limit, reread Chapter 1
section 2%*
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The above equation is called a nested equation. A nested equation is an
equation within an equation. These can become very complicated quickly
and are hard to visualize. It is easier if you work one part at a time. I would
start with the summation.

Firl For |F3«| Fir{ FE Far
Tool5|A13¢brafCalcj0ther |FEIMIB|Clean Up|

ZU6imt2. i1, 1m0
DOHHR DEGERALT ___FUMC 0730

Do not touch enter yet. Arrow over to the left of the summation symbol.
Touch F3, and arrow down to limit. (Did your summation sign move to the
right when you touched limit? If you erased the summation sign instead of
moving it over, touch 2nd and the back arrow key next to Clear). Now
arrow to the right of the last parenthesis. Type a comma, an "n", a comma,
o and close the parenthesis then touch enter.

FieY Fir |F3«f Fir | FE F5r
ToolsjA13cbra|Cate|[Other{FrarlB}Clean Ui

1} ;

® lim z [_j;éz_l_ =]
n*® i=1l n

LAt CECIGi ™2, 01,00, 0, %)

DOMMA DEGENACT FUmMC i/20

Use the homework in your Calculus textbook to practice taking limits of
summation.
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Chapter 4 Section 3
Definite Integrals

When we evaluated an indefinite integral in Chapter 4 Section 1, we didn't
put in any bounds. The only difference in definite integral syntax is we add
a left and right bound.

sigma(equation, variable, lower bound, upper bound)

Let's work with an example.

The calculator screen will look like this:

Fle| Fev [F3=] Fhr | F5 Far
TooTs|A13ebra|Calc[Dther |PrImIDjCIcan U,

fifzle :

L2, %, 0,45
TONHA DEGERACT __FUNC 1730

The syntax mvolved is very strait forward. Go to the homework in your
Calculus textbook and practice definite integrals.
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Chapter 4 Section 4
Riemann Sums

The calculator will not do Riemann Sums as we have done derivatives and
integration. We will have to assign a function to a variable name, and then
call up this function when we need it. Once you assign the function to the
variable name, you do not have to assign it every time you want to use it.
The function will be in memory until you delete it from memory. Clearing
the home screen does not delete the memory.

First, let's show what each of the variables in the function will represent.
b = left bound
r = right bound
n = # of subintervals

The first function will be to find the approximation from the left.

On the home screen, type:
sigma(yl(b +i *(r-b)/n)*(r-b)/n, i, 0, n-1) - rmnleft(b, r, n)

** — 15 found above the "ON" button (sto). It is for storing numbers, ect. in
for variables.**

The whole equation will not fit on the calculator screen, so I will make 2
screens.

ThaTi|athabrataie|nEnar |Pr Smuin|cram Up ThsTelSabra i othar|pyFpain u:nFasr.'Upm
n—1[gl[b+1 (Pn bj]-(r*—’ ‘]{r*—b]
] | ] * rrnleftib, r, 1)
i=8 n :
Daneg Done
Elal (hrisir—hisnixir—hi g i o= rrrmnlaftcb,r,nd

DONHA DEGEXACT FUNC i/30 DONMA DEGEVACT FUNC 1730
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If your calculator says "Done" when you touch enter, then it accepted the
assignment.

Let's work with the following equation and use 8 subintervals

3
(:::-4’3 -x) dx
0

First, you have to type the equation into y1.

[Fiv]’ (GRS G RE
TaaTs[2aam): i 1

=FLOTZ
Flat 1

il GO =Rl La—]
DOMMA DEGEXACT FURT

The syntax for Riemann Sums from the left is:

rmnleft(left bound, right bound, # subintervals)
HT?: b nr o Core obmvar e Sratn]c1 o e ]

®rnnleft(0, 3,8)
5[4 27 (38 63 [6 +[->

256 256 236

rohleftid, 3. 8))
GONNA DEGEZRLT ___ FLUML 1730

This long fraction doesn't really help me understand what I am looking at.
Touch Green Diamond and then Enter. This will give you a decimal
approximation.

R e Prrs?nmlmrfn'upﬁ
®prrnleft(d, 3, 38)
5 [47  27-[36 , &3-[6 +[_,
256 256 256
" rrnleft(0, 3, 8)
3. 395598333932

rranleftcl, 3. 82
DONHA DEGERALT _ FOML 2730

Now, let's approximate from the right. We have to define another variable.
On your home screen, type:
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sigma(y1(b +i*(r-b)/m)*(r-b)/n,i,b,n) = rmnright(b,r,n)

Fi-| Fex |F37| F4=| F5 Far [FL=T Fer (Fa-[ Fa-] F& FG~
Tools|A13¢bra|Calc|Other|PramiD|Clean Ue Toots|A13¢bra|CalcjOkher |FramiB|Clcan Ug
ilr-b
h ul[b+Tj]-[r*—tb ‘-(r*—b)
LI = L] +rmnrightich; ran)
i=b
Diohe Bone
Ziul (btikir—b3 nikir—bi n.. Lisisb.nirrmnrightih, ron
DOHHA DEGERRCT __ FUNC 1720 DIHHA DEGEXACT _ FUMC 1730

The syntax for Riemann Sum from the right:

rmnright(left bound, right bound, # subintervals)
Toaveathie a| ot Dthar [Pr fpain|cidan Up ] Imm;;‘tfm cﬁﬁzm}rgﬁluicnzﬁn'u»_]

B - ight (0, 3, 82

5-[4Z , 2730, 563-[6 +[_,,

B prnntight{d, 3, 8 Z5E 208 2596
5[4 + 27 -[30 + 53-J6 +[_'. B papeight(B, 3, 8
2505 256 255 X 3. 93559339932
rrnright 0,3, 82 rrmnrightto, 3, 33
GONHA DEGERACT __ FUNC 1750 TONRA TEGERACY __ FONC D

Now let's use the midpoints in our Riemann Sum. On the home screen type:

sigma(y1l(b+(r-b)*(2*i+1)/(2*n))*(r-b)/n,i,0,n-1) -
rmnmdpt(b,r.,n)

Fi=T F2r (F2r[ Fhi= [ FE Fir |
Tools{ATAcbralCatcilther {Pramidjclsan U

2-n »
2,
i=n n
Do
20l (bt dr—hak(2Hi+] ) (PN,
DONHA DEGERALT FUHC 1730

The syntax for finding the Riemann Sum using the midpoints 1is:

rmnmdpt(left bound, right bound, # subintervals)

43



BREWER CALCULUS SUPPLEMENT

‘ Fir[ Fer [F3=] Fu=J FS [ ‘ Firl F2v |F3~] F4=] FE FE~
Tools|aTacbrafCale|Other{PrImIO|Cizan Ur Tos1siA13ebrajCale|Dther [Pr3midClzan Up
E punmdpt (0, 3, 8)
27-[39 . 45-[33 " 81-[Z1 W

= ranmdpt (0, 3, 8) 512 512 ¥
27-[38 L 45.[33 81031  prnmdpt (8, 3, 83
51z 512 512 4. 20760262629
ronmdpt. (A, 3, §7] rrnmdpt. C0, 3, 8)]
GOHMA DEGERACT __ FUNC 1730 DOHNA TEGERACT _ FUNC 2730

Using the homework problems in your Calculus textbook, practice Riemann
Sums.
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Chapter 4 Section 5
Trapezoidal Rule

Be sure you have the 3 Riemann Sum programs in your calculator from the
previous section. The Trapezoidal Rule program works off of the Riemann
Sum programs. The Trapezoidal Rule is nothing more then the average of
the function values at the endpoints of the subintervals. On the home screen,

type:
(rmnleft(b,r,n)+rmnright(b,r,n))/2 - trapzoid(b,r,n)
AR T I

o Sonlefidh, r, n) + rrancight,
2 L

Dot
Krnnleft db, romd+rmnright ©
GOHHA TEGERACT __ FUME FTED)

Let's use the same problem from the previous section.

(%

]
A
(

x3-x)dx
0 Divided into 8 subintervals

Be sure the equation is in y1. On the home screen type:

t 1d(0,3,8
rapzoid(0,3.8)

Fir} FZr [F3~ Fir [ F5 Far Fisl Fer [F3«] Fir | F5 For
ToelsjAld¢bra|Catc|Other|PramiDjCican Up Tools|R13ebrajCalcjOther |FramiB|Clean Up!

" trapzoid(l, 3, 8)
5-[32 +27-J30 + 63-[E + (72,
2z

®trapzoid(0, 3, 8)

2-[42 + 27 [30+63-[E +|:?2‘ » brapzoidi@, 3, &
2% 3. 99959839932
trapzoidil,3, 83 trapzoidid, 3, 8>
BURNA DEGERALT __ FIINE 1750 TaRNA DEGERALT __ FUNC 750
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The screen on the right is the decimal approximation. Use the homework in
your Calculus textbook to practice the Trapezoidal Rule.
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Chapter 4 Section 5
Simpson Rule

This program uses the Riemann Sum and Trapezoidal Rule programs
derived in the sections earlier to work. If you do not have them already in
your calculator, you need to put them in. The Simpson Rule program will
not work with out them. On the home screen, type:

(2*rmnmdpt(b,r,n)+trapzoid(b,r,n))/3 — simpson(b,r,n)
(185 E i o e ke e i cver ]| (7B o e e Ran]cr ]|

2-rrnmdptib, b, ) + Lrapsc ~apzolidih, r, 0} .
L] pLio: P, = » e ——————" " — 3 impsork
Donie Diore
C2#rmnmdet (b, natbraproi.. b N3 eFrsimpsanih, o 0l
DOMHA TEGEARCT  FUWC 1730 LONNA DEGEXACT _ FUNE 1730

Let's use the equation we have used on the previous 2 sections:

7o
“

(x-q‘?; - 7} dx
<0

Divided into 8 subintervals.

The syntax 1s:

simpson(0,3,8)

Fir Fzr |F3~] Far | FZ Fi» Fir Fer [F3x| Fir | FE Fa~
Tools|A13ebra|Calc{ither |PraralljCiean Us ITools AldebralCate(Other{Framib|Clean e
®simpson(l, 3, 8)
2735 +45-Ba+ 2730+,

B simpsonid, 3, 8)

27 35+ 45 [Z3+ 2730+ [, " zippsontd, 3, 8)
4. 13693453063
simpsontl, 3,50] simpsontl, 3,8
LOHNA DEGERALT ___ FUNC 1730 DONNA DEGERACT __ FUNE T
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The screen on the right is the decimal approximation. Use the homework in
your Calculus textbook to practice the Simpson’s Rule.
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Appendix
Downloading From One TI-89 To Another

Connect the two calculators together with a graph link (the small
cord that came with the calculator).

Sending Unit

1) Press 2™, Var-link
2) Highlight the program to send by pressing F4.
3) Press F3 (Link)

Receiving Unit
1) Press 2nd Var-Link
2) Press F3

3) Press 2 (Receive)
4) (On Sending Unit) Press 1 (Send to TI-89/92 Plus)

Done.
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Appendix
To Set the Windows

Touch Green Diamond, Window
x-min to set up the smallest x value at the left end of the x axis
x-max to set up the largest x value at the right end of the x axis

x-scl defines the spacing between tic marks along the x axis. To
turn off the marks, set the x-scl to 0

y-min to set up the smallest y value at the bottom of the y axis
y-max to set up the largest y value at the top of the y axis

y-scl defines the spacing between tic marks along the y axis. To
turn off the marks, set the y-scl to 0

x-res establishes how often the function is evaluated. It is best to
leave it at 1.
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