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Introduction

Since so many students are using the TI-89 yet don’t know much about it, I have assembled this
document, which contains what I have learned about this calculator in teaching math and physics
along with significant self-study. This document is intended to present examples of the different
functions. Some experience with graphing calculators, such as the TI-83 or TI-86, is assumed. The
question is “how does the TI-89 do it?” You will find some of the answers in this document When
all else fails, read the manual. The TI-89 is a computer algebra system (CAS) that is capable of
interchanging information with the PC CAS software, Derive, available from TI
(http://education.ti.com/us/product/software/derive/features/features.html ). The TI-89 is
programmable. Many application source files as well as executables are available from
TICALC.org, http://www.ticalc.org/. The guidebooks for all the TI calculators are available in PDF
format from the T1 website, http://education.ti.com/us/product/main.html. More details on both sites
are given in the reference section below. Please note that [ am not an expert on the TI-89; I am just
presenting what I use, how I do it, and where to find it.

I have written this document primarily using the technique of presenting screen shots resulting from
some action. I do not give individual keystrokes. I assume you can read the screen to see what I
typed. Be sure to look at the status line at the bottom of each screen to determine how my calculator
is set up for the action under consideration. When giving a string of menu or button presses, |
separate them by a /, e.g. MATH/Matrix/L:Vector ops. 1 present first the menus in the toolbar, F1
through F6. After this information come sections on specific techniques such as graphing, solving
simultaneous equations, regression analysis, etc. Finally, I give the table of contents for three
applications and two books available from the TI website.

Where did I get my information? Most of it came from reading the printed guidebook that came with

the TI-89 Titanium up to Appendix A and doing all the exercises. I actually found this guidebook to
be a readable document. Some of my students have also taught me several uses of the commands.
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The TI1-89 Calculator

R e e i~
Toods|A19ek v a|C A1) b or| Framin |Clean U Toolbar

History Area
Entry Line
ZND BRD AUTE Status Line
Graphics/
Table
Home —
Catalog Mode HOME

LM

Adijust Contrast

The calculator image is the VTl.exe TI-89 default skin

MODE

Set up the overall calculator settings by pressing the MODE button. There are three screens you
need to consider.

il HMODE 5 il HMODE 5 il HMODE =
FL | Fz | F? FL | Fz | F? FL | Fz | F?
Fade 1|Fade z|Fade 3 Fade 1|Fade z|Fade 3 Fade 1|Fade z|Fade 3

FUNCTION * + ERlit ECFakn
i SETiE L AR

Canduad
AFES Deskior

1Farmmat M

Cample) Format

Fretty Frint
EntersSAVE ESCSCAMCEL EntersSAVE ESCSCAMCEL EntersSAVE ESCSCAMCEL

UZE + AMDEECEE OFEM CHOICES UZE # AMD * TO OFEM CHOICES UZE # AMD * TO OFEM CHOICES

Page 3 of 36



A few general notes:
The calculator: Titanium or not?
The TI-89 Titanium has three times the memory of the first edition and
communicates with desktops by USB instead of serial port. Otherwise, as far as [
know, they are functionally the same. The OS for the original TI-89 stops at version
2.09. The Titanium starts with 3.0 and will be upgradeable. TI calculators can
connect to each other for program/data exchange by the supplied cable.

The interface:
On the TI-83, 86, etc., you push a button and, typically, a command is executed.
On the TI-89 you typically construct a command on the entry line at the bottom of the
screen by pressing buttons. Then, press ENTER to execute the command you
constructed.

From MODE: Be sure to leave Pretty Print on because then when you enter an
equation, it shows up in the history area looking typeset. It is therefore fairly easy to
check that you typed what you meant to type. I find most students miss a parenthesis
or two so having this feature available on the calculator is quite helpful.

You will also need to choose how you want your numbers to look — approximate

(decimal) or exact (\/_ , tan”', 7, etc. in the result). Choosing auto means that, when
possible, the results will be presented in exact form (not always a pretty sight), or
approximate if exact is not possible. To force approximate, be sure to put a decimal
point on some number.

Screen Contrast:
¢+ and ¢ — make the screen darker and lighter. The ¢ symbol means “press the
Diamond button.” It is just below the 2™ button.

Using previous expressions:
Scroll up and down in the history area. When the expression you wish to use on the
entry line is highlighted, press the ENTER button. The highlighted expression is then
placed on the entry line at the current cursor location.

Memory Management:
2" _ (VAR-LINK) places you in the right area. Read the Titanium Guidebook (the
printed guidebook) for details. That’s what I do.
2" 6 (MEM) displays how memory is being used.

A few notes on using some features:

1) Catalog lists all the functions as well as expected input at the bottom of the screen.

The brackets, [], mean that the entry is optional.
[,lf CATALOG i

Fi [ BE] g
He1r|BUiTb=in] sach o o fusar-Sefin e

# indirection

Input
IhEutStP
inStringc
into
intDiwd

b iptegrate
iParti

EXFRVARL.LOMUF]

See F3/2 — j( below for examples of the use of the integrate function with its input options.
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To get to and, for example, in the catalog, press the CATALOG button, then press the =
button to get to the beginning of the a’s. Cursor down once to get and. Using the catalog is
typically much faster than using the menu system if you know the name of the command you
are looking for.

2) Some menu items are commands and some are text that will show up on your entry line.
3) Press the ON button to stop a calculation in progress.
4) 2" & moves the cursor to the beginning of the entry line and 2" to the right end.

5) If you position your cursor in the middle of a line, the first Clear eliminates the text to the
right of the cursor and the second Clear finishes clearing the entry line.

6) The HOME button brings you back to the main (HOME) screen. 2" HOME toggles the
custom menu. You can create your own custom menus. See the guidebooks (references #1). If
your menus look weird, you probably pressed 2" HOME. Press 2™ HOME again to get back to
the original menus. Now you know how to recover the default menus.

7) Menu selection — you can scroll down to a menu selection, scroll up to it (good for menu
items near the bottom of the list), or just press the selection’s menu number on the numeric key
pad.

8) When a menu item has an arrow (P) to the right, press the right cursor arrow, =, to see a
submenu.

9) “Internally, the TI-89 converts all entered trig values to radians, but it does not convert values
for exponential, logarithmic, or hyperbolic functions.” [p 565 Electronic User Guide] In
other words, be very careful which angle mode your calculator is in. The current mode is shown
in the status line.

10) Spend some time looking at all the options under the MATH (2™ 5) menu. There are many
options listed there that I do not cover in this document.

11) Typing literal characters: Keep pressing the ALPHA button. The calculator goes through a
sequence of alpha-off, alpha-on for one character, then alpha-stay on. Watch the second entry in
the status line. First there is nothing, then a lower case a then a highlighted a, respectively. The
2" key is an on-off toggle. 2"/ALPHA directly locks alpha mode. Look at the status line of the
three screen shots below.

Fle| Fir [Fie| Fir [ FE Fa~ Fle| Fir [Fie| Fir [ FE [ Fix] Fex |Fi=| Fir| FE Far
Tools)A13cbra|Calc|Other [FEAMIOICTIEAn Uk Tools)A13cbra|Calc|Other [FEAmIOCTcan Ur TooT5|A13cbra|Calc|Other [FramiO)Clean U

HMAIN FAD AUTO FUNC [T HMAIN a4 FAD AUTO FUNC [T HMAIN M EAD AUTO FUNC [BET]

Upper case characters are created by pressing the up-arrow key just above the ALPHA key (not
the up-arrow cursor key), followed by the ALPHA key. Note the A, versus a, in the status line.

Fir] F&r [F3=| Fi~ [ FE Fa-
Tools)AT3cbr alCalc|Other [FrAmiDjClean Ur

HEC

MAIN I EAD AUTO FUNC 0430
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REFERENCES

1) TI-89 Guidebooks and application software.
To download them go to the TI web site:
http://education.ti.com/us/product/main.html

Choose:

Select
A)

Choose:

Select

Or
Then
Then

B)
Choose:

Graphing Calculators and Accessories
TI-89 Titanium

Guidebooks from the menu on the left.
Printed Guidebook (the little one that comes with the Titanium)
Filename from TI: TI89TitaniumGuidebook Partl EN.pdf
Electronic Guidebook — the full guidebook for the TI 89
Filename from TI: TI89TitaniumGuidebook Part2_EN.pdf
Choose your language. I choose English, hence the EN at the of the
guidebook filenames.
Download the PDF file.

Apps from the menu on the left.

This is the place where you can download all the applications, most of which are free,
along with their guidebooks in PDF format.

2) TI Calc:
Select

Select

http://www.ticalc.org/

Archives to find “thousands of files for every Tl graphing calculator
model”

Programming to find emulators and programming help

3) Brendan Kelly, Advanced Algebra with the TI-89, Brendan Kelly Publishing, 2000.

4) Voltmer and Yoder, Electrical Engineering Applications with the TI-89, 1999.
http://education.ti.com/us/product/book/89eea.html

“This book is written for electrical engineering students. It is a collection of examples
that show how to solve many common electrical engineering problems using the TI-
89.” I find this book to be an excellent source of TI-89 information, not just
information specific to electrical engineering. One chapter includes writing functions
for gradient, curl, divergence, the Laplacian, etc.

5) Some of my students.

All screen shots in this document were taken using the original TI-89 ROM running OS 2.09
in VTl.exe. Unless otherwise indicated, I learned how to do everything that follows from the
TI Guidebooks, reading the input information from CATALOG, and by following my

instinct.

Acknowledgements. Thanks to Prof. Segal, Gale Townsend, and two of my students, Dave
Johnson and Neil Patel, for proofing and editing this document. All errors are mine.
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Setting up the Calculator
[4, §’Do This First”]

To store your current mode settings use CATALOG/getMode(““all”’) STO P init

Fle| Fir [Fie| Fir [ FE Fa~
Tools)A13cbra|Calc|Other [FEAMIOICTIEAn Uk

®getMode"all") + init
L"Graph"  "FUMCTIOW"  "[p

getMode("all" 2+init

HAIN RHI:I AUTO FLUML 1430
You can look at the beginning of what is stored: VAR-LINK/init/ F6 (Contents)
w
£ YAE-LINK [R11] £Graph - "FUHCT IOH", "Oi g
Fir [Fz |Fa-[F4 [FE-. FB F? lag Di ifs" WFLOAT 4" "FIh
Fanade|View|Link| ~ |A11 |Contents|FlashAer ].E'" n HDIHF{" "EXII:'DFIE'I"It,-l-EI
TR H= Format ™ "HORMAL" , "Come 1
“mzz EXFR 15 e Format ™, "RECTANGULARY
Pormulas FLID 26 LRETLRE, Eobnak Ty RRCTENGU
u (= %) 1b 2
F LA e 1it Scrasnt, ELLL Y WSh
lit. 1 FE Hnme" "Split
- 1z CIST 258 2_ApE!", "Graph”  "Himber of
MAlN N EAD ALUTO FUMC [Tl MAIN M EAD AUTO FUMC [FT)

Also store the graphics settings and variables. CATALOG/StoGDB ginit.

Fir Fer [Fi-] Fh- FE Fb~
T-:u:-1:|ﬁ13-zhru CalcfOther|Frami0fClzan U f MAR-LINE [A11]

Fir | F2 |FZ=|FY |[FE FB F7
FManadg|Yisw|Link] = [ATT |Contents)F1ashAFF|

MAIH
_Ms2 EXFE 15
b OATA 223
o formulas FLIO 265
ifi inl
mSLo50B ginit Dahe . 11 [12T 35
MAIN ECWRAD AUTO FUNC 1730 MAIN EOWRAD AUTD FUNC 1750

The file ginit is not a text file or a list so cannot be viewed.

To restore the MODE and graphics settings to those stored in init and ginit:

Fir] Fer [F3=| Fir [ FE [
Tools)AT3cbr alCalc|Other [FramlDjClean Uk

L =ctiodeimain™~init)

L{"Apps Desktop"  "OFF" B mRC1G0BE ginit Dohe
setModedmain~inity
MAIN FAD ALTD FUNC 171 MAIN  EECWRAD AUTO FUNC 1730

For ease of use when starting a new problem, Voltmer and Yoder [4, p3] recommend writing the
following program that restores your calculator to a desired stored mode. By naming the program
kbdprgml (Keyboard program #1), all you have to do is press #1 to run the program. To create this

program, start from Apps/Program Editor

i AFFLICATIONS [1' 1I'I : JFWD[III TF e IMrsdvT ]
o 5— O lS|LankFo ar|Fin Ol
1-FlashHE +AFFS -
2il= il HEK ™y
Silindaw EdltDP
4: Graph TeEg Frodrarm+
S:Table Folder:  main
[=H Data/h‘latmx Editor » wariable: [TTEEREL |
LiCurrent.
2 0per.. 1tor L =
MAIN FAD ALTO FUNC [TED TYFE + [ENTERI=OF, AND [ESCI=CANCEL
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You are now presented with an empty program stub:

Fi-|~ Fz= [Fa-{F4q FE | F&r
T-:n:-1s|l:-:-r|tr'-:-1 10 l.lurlrir.d... Made
t kbdpramIch

:Fram

;EndPPgm

HMAIN ERD AUTO FUMC

Create the program as given below. Once you have finished typing the program, press the HOME
key to exit program mode.

Fix | Fex |49 FE | FBr
Touls|Centre ]l /D [bar|Find.. | Mede
=Ebdprgm1()

fFPram
=59EMDde(main\init)
tRC1GOE mainginit
fEndPram

HMAIN FAD AUTO FUMC

Voltmer and Yoder recommend that before you start a new problem session

1) Restore the mode settings stored in init and ginit by pressing 41

2) Run HOME/F6/2:NewProb to clear out the variables used in the last problem.

3) Create a new folder (HOME/F4/B:newFold) to use for the new problem. Note that by
using different folders for different problems, it is much easier for you to look in the folder by using
VAR-LINK/F2/FolderNameOfChoice. I have not done that and now my main folder is so full it is
very tedious to find, look at, archive, lock or delete any of my variables (VAR-LINK/Manage).

Since NewProb clears the HOME screen, you can now save the steps of the current problem only
into a text file with executable lines at the end of your problem session for later reference and
execution (HOME/F1/2:Save Copy As..). Note that my calculator is set to remember 99 operations.
To get to the location where that number is set, execute HOME/F1/9:Format.

Fer |F3=] Flr FE Far Fir Fer |F3=] Flr FE Fa~
|E!ﬁ1hbru Calc|Dkher [Framl0jClean Ur T-:u:-1s|ﬁ1s-zbru Calc|Okher |Frarml0)CTean Uk

4TCut.
Zipatte C D N
ribelete © ) . =
2:Clear Home Hiskory Fairs 2a

EmterSEAVE | S ESCRMCEL 1
.._= - Pl BEI
et 3]

MAIN ERD AUTO FUNC 0420 TYFE OR USE €314 + [ENTERI OF [EZC]

You might also consider writing a few more kbdprgm programs. Several that come to mind are
programs to toggle between radian and degree modes, toggle between approx and auto modes, and
conversion between radians and degrees. For example, the appropriate commands for setting degree
mode is setMode(“angle”,”degree”). After this command is run, to see that it worked, run
getMode(““angle”)
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Menus with Examples

F1 - Tools

2 — Save copy as.
This command lets you save the history as an executable text file.

Fir] Fér |[Fi«| Fi= [ FE Far Fir] Fér |[Fi«| Fi= [ FE Far
Tools|Aldebra|Calc|0ther|Frami0|Clean Ur Tools|Aldebra|Calc|0ther|Frami0|Clean Ur

Fa SRYE COFY RS A
'X+2"=|=4 ><+2"\=|=4 W | TeRe Text =4
- _ =4 - Fulder:  mgin® _
B+ 2-y=4]l-x Zyu=4d-x uy varive ] 3
JZa=d-w A ) o B CERERRETAVE » fEri=iANGEL st 4]
B 2
2 1S 1as2
FAD AOTO FUNC EED W FAD ALTD FUNC EED
|TE%1’:% |T§§1’s cormmand|tiem|Exveut e Find... ]
21U="Editer Eikrobg=4
Ztlindow Editor Eisrataziay
" 4iGraph : =G
e 5:Tahle . . B
g:0ata-Matrix Editor »
H r Editar ]
1:Current
£ Hel...
MAIN RAD AUTO FUNC FE0 MAIN AL AUTO FUNC

The text editor is an icon under APPS if you are using the Apps Desktop. I have turned off
the icon desktop (MODE/F3/Apps Desktop/OFF) so my text editor shows up in a list when I
press the APPS button. The file xxx, above, is a text file that can be edited. The C: means
the text line is a command that can be executed Select the command, then press F4 to
execute it. The command is executed on the Home screen and then you are returned to the
open text file. You can see what was executed by pressing the HOME button. This method
is a nice way to save class notes. Clear the home screen before class. At the end of class
save all your calculations so you can see what was done during class. Note that you can buy
a full-sized keyboard from the TI web site so you can actually type notes into a text file.

3—>8 Copy, Cut, Paste, Delete, Clear Home behave as you would expect them to. Delete
is the same as the backward arrow.

9 — Format lets you set how many calculations are saved in the history. I use 99 so I can
save a large history file.

A — About: gives you the operating system (OS) version and calculator serial number.

B — Clock (Titanium only): where you set the time and date. This information appears on
the Apps Desktop.

F2 — Algebra

1 —solve(

Fir] Fer |[Fi-| Fi=| FE Far Fir] Fér |[Fi«| Fi= [ FE Far Fi S [ i [ FE Fii
Tools|Aldebra|Calc|0ther|FramidjClean Ur Tools|Aldebra|Calc|0ther|Frami0|Clean Ur ri bralld i SR [FRAMID) S o B

"soluelx+3=x-(2% =513 wsoluelax@+boxto=0,x)

=1
mzoluelx+u=5 and 2-x-up x=m P —
#=11+3F and g=4-3 Z2-a

y=k, {x, i soluetakx™2thtc=H, w2
MAIN FAD AUTO FUNC EED MAIN FAD AUTO FUMC 1750 TAIN FAD AOTO FUMNC 171

Lxty=S and Zx-g=6, Lx.yll

k" 2thxto=0 2 ¥ 2
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2 — factor(
| Fir| Fiv [F3=| Fir] FE FE+ |
Too15|AT3 gk ra|Calc|Othr|Frami0|CTsan Ue

Fir] Fer |[Fi=| Fi= [ FE Far
Tools|A13cbra|Calc|0ther|Frami0|Clgan Ur

" Factor( 12260 22.5.61

u Factnr‘[xz —dm+ 4:|

EAD AUTO

Fir] Fer |[Fa=| Fi= [ FE Far
Tools|AT3ckra|Cal|0ther|Framl0|Clean Uk

FUMC EREL]

_2_
w—1

u Factnr‘[

EeEe e
2wl 2w+l
1)-[x+ 1)

L] Factor‘[xz — - ?:|

R
lFactnr‘[xz 4><—?,><]
[><+J_—2][ -[1-2)

(I found this use of factor from a student on his exam.)

3 —expand
Fir Fer [F3=] Fh- FE Far Fir Fer [F3=] Fh- FE& FB~
Teols|Aldcbra|Calc|0ther|FramibjClean Ur |T-:--:-1s A13cbra|Cale|Other|Framil|Clean UPl

Fir Fer [F3=] Fh- FE& FB~
|T-:--:-1s A13cbra|Cale|Other|Framil|Clean UPl

2
2xc+2-x+1 Ll oy
-expand[—2 ] lexpand["' ®E+ 2 y-m+ 1]
x-[x —1] ®elu+ 1)
® expand([x + 5)-[x — &]] . 2.y
2 -3 2(><+1:| 2(>e:—1j ® X(H+1:l T

A el
MHIN RH[I AUTO FUNC 1/20 MAIN

“expand( expressionl,var) returns

s LED. L o J U+1210)
KRD HI]TI] FUMC 1720 MAIN RHD HI]TI] FUMC 1720

expression expanded with respect to var. Similar powers

of var are collected.” [p 184 Printed guidebook]
Fir| Fir [Fir| Fi=] FE FB~ | Fir| Fir [Fir| Fi=] FE FB~ |
Tools|AT3¢bra|Calc|Other|Fr3mi0|Clean Ue Tools|AT3¢bra|Calc|Other|Fr3mi0|Clean Ue

2
g-x=+2-g-x+1
" E-xpand[ %9+ 1)
'[x2 +2-x-1
o+ 1]
S e SN S e
MAIN FAD AUTO

)

+ut 2

ETET

FUNL

(gt1] )
FUNC 1730

nD AT

4 — zeros
Fir Fer [Fi~| Fu= F& Far
Teols|A13skra|Calc|0ther [Fr3mi0{CTean Lr|

Fir] Fer |[Fi=| Fi= [ FE Far
Tools|A13cbra|Calc|0ther|Frami0|Clgan Ur

2-4])

%O+ 3wl w3
lzer*|:|5|:><3+3-x2—x—3,x:|
L-3 -1 1%

. expand[(x + 31 -[x

W reros(x — 3-tanl2 =1, x)

L-2.469162 -3, 5?8122 i

EAD AUTO FUMC EREL]

zer*u:us(x Stantdxd, =

Zerostx—3tantdxd, =

MAIN KAD ALTO SEQ

MAIN KAD ALTO SEQ 11

Graphing the functlon shows where these zeros are.

Fir] Fir
Ton 15[ Zo0m|

wrin
HMAK=
wscl=
urin
grax=
yscl
Hes

gl(x} A S L e i

==,
=5.
i
=-is,
15

MAIN EAD AUTO FUNC MAIN

EAD AUTD FUKC MAIN EAD AUT FUNC
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5 — approx() returns a decimal, independent of Exact/Approx mode. Alternatively, make
sure to place a decimal in one of the numbers in your calculation to be assured of getting a
decimal result. You can usually use ® ENTER to turn the previous result into a decimal as
well.

6 — comDenom( “returns a reduced ratio of a fully expanded numerator over a fully
expanded denominator.” [p 161 Printed Guidebook]

Fir] Fer |[Fa=| Fi= [ FE Far
Tools|AT3ckra|Cal|0ther|Framl0|Clean Uk

W =1
B carbernom +—
[x2—1 * ]

MAIN EAD AUTO SEQ 170

7 — propFac( “returns the sum of proper ratios and a polynomial with respect to var. The
degree of var in the denominator exceeds the degree of var in the numerator in each proper
ratio.” [p 221 Printed Guidebook]

Fir| Fer |Fa=| Fu=| FE FE~
Touls|13ebra[Calc|Other |Framinfcrean up
= propFract 5653 1+ 3~53

2_ .
u PPDPFPEE[%]

HMAIN KAD ALTO SEQ D]

8 — nsolve( - finds one numerical answer (c.f. TI-86 SOLVER)
|TE%1‘E msrsb'r-: l:Fl:I:t'IE ﬂ:;l';r Pr’;?ﬁll] l:'llzrl:lﬁn'IJPl

B pSoluelsinlZ - =) = x + tan(3k
1. 723709

ZEQ

c.f. Graph both functlons then find the intersection.

Fir] Fer
T 15| 2y

il 1 B &
: wmin=G.
= xma>f=?.
®scl=1.
Flak 1 et
gmin=-2.
wyl=sinZ- =) gmax=2.

2=y + tant 3 - x) wscl= J{
yi= HEES
'='4‘ ntersection
w1, F2I7H9 yct -, SO1EHSHE
MAIM FAD AUTO FUHC MAIM FAD AUTO FUMC MAIM FAD AUTO FUMC
9 —Trig
tExpand( and tCollect( (gave odd results in Radian mode)

Flr] Fer [FZe| Fir | FE Far
Tool5|A13cbra|Calc|0theF[FEIMIO|C1zan UF

B {ExpandiE - sinl3-= + 250 B {ExpandiE - sinl3 - = + 250
G-2inf25) - cos(3- =)+ &-coshk 4:(3 x)+6 c05(25) sin3- x)
" tCollectlf =2in(E3) cosi3 3] i
3

B in( s+ 25

tExpand ( ESint3Ix+250 )

.3 mH I HERC oS 2T kS in Sk 2 D
AN TEG AOTO FUHL 171 MAIN DEG AUTO FUME EED MATH TEGAUTO FUME [
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A — Complex

cSolve(

Fir] Fér |[Fi«| Fi= [ FE Far
Tools|Aldebra|Calc|0ther|Frami0|Clean Ur

L] cSDlue[x3 =z, x:'

choluelx™3=2, =2

AN DEGRUTD  FUMC e HAIN BEG AUTD FINE [FE}

L] c.SDlue[x3 2, K:'

cSoluelx™3=2, =2
MAIN TEG AUTO FUNC 171

Fir Fer [F3=] Fh- FE& FB~
|T-:--:-1s A13cbra|Cale|Other|Framil|Clean UPl

mesolvelx u+u=3 and 2-xb

_.

x=g-i and u=2/3—g" 1@--‘. and y=2o3 -S4
Lg+y=3 and bl LH=F and dw=leld0d, Dy
HAIH DEG AUTD FUMLC 130 HMAIH TEG AUTD FUNT i1

L gili=1 and g' (QY=0.x, g

MAIN DEGAUTO FUMC i1

cFactor(

Fir] Fer |[Fi=| Fi= [ FE Far
Tools|A13cbra|Calc|0ther|Frami0|Clgan Ur

L] cFactDr‘[xz + 1:|
[+ ~i(x+i)

lFactnP[x2+1] w241
3 2+17
MAIN DEG AUTO FUNC ZPE0

cZeros(

Fir] Fer |[Fa=| Fi= [ FE Far
Tools|AT3ckra|Cal|0ther|Framl0|Clean Uk

lzer*|:|5|:><2+ l,x] L

'EZEPDE(X2+1,><] L-4 i}
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B — Extract
getNum(

Fir] Fér |[Fi«| Fi= [ FE Far
Tools|Aldebra|Calc|0ther|Frami0|Clean Ur

and  getDenom(

and left( and

Fir] Fér |[Fi«| Fi= [ FE Far
Tools|Aldebra|Calc|0ther|Frami0|Clean Ur

2_
u getNum[}LTzl] *

w -
= get.Oenom i

mleftlxZ—1=y+z]  wxZ-1

wrightlx?-1=y+2) g+2
right(x™2-1=u+2)
FAIN DEG AUTD FINC FPET]

right(

F3 -Calc

2 — I( Integrate

Note the three different input options.
Fir] Fer |[Fie| Fi= | FE Far Fir] Fir F3v| Fir | FE Far
Teols|A13cbra|Calc|0thsr|Framid|Clgan Ur Tool5|A13cbra|Calc|0theF[FEIMIO|C1zan UF

Fir] Fer |[Fi=| Fi= [ FE Far
Tools|A13cbra|Calc|0ther|Frami0|Clgan Ur

2 I
EAD ALUTO FUMC 1/099 FAIN

EAD ALUTO FUMC D] MAIN

bt 8t
T "3
=30

43
FRD AUTO FUMC L

3 = limit(
| Fi=| Fe= [F3=| Fi=] FE FE~ |
Tools|A13cbra|Calc|0ther [Fr3ml0{CTean Le|

AD AUTD FUNE

5=
Y3 twa=whentx @, gl Cad , g2l

MAIN EAD AUTO FUMC

Fir| F&x
|T-:--:-1s Z-:u:-ml ]

MAIN EAD AUT FUMC

®min=-5.
HMEK=D.
wsol=1.
umin=-2.
umax==2=.
yscl=
HEEs

Fir] Fer |[Fi=| Fi= [ FE Far
Tools|A13cbra|Calc|0ther|Frami0|Clgan Ur

Fir] Fer |[Fi=| Fi= [ FE Far
Tools|A13cbra|Calc|0ther|Frami0|Clgan Ur

B lim y3(x)
WAt

singd)

2,12
FUNC 1750

1N ~— AD AUTO

B lim y3x)
W
limitiy
MAIN

tan2)

1/09

Use when for discontinuous functions; you can then take limits from the left and right of the
discontinuity. This function was given me by a student while we were studying
inequalities. The vertical lines in the graphs are artifacts of the graph being
constructed by connecting points. They disappear when dots are used for the line
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4 - E ( sum
Fir Fer |[F3=] Fi- FE FE+
|T-:--:-1s A13cbrafCale|0kher|Fraral0|Clean IJPl

- RH[I HI]TI] FUMC 1/z0

5- TI( product
| Fi=| Fe= [F3=| Fi=] FE FE~ |
Tools|A13ckralCalc|Other|Frami0{Clean Ur|

MAIN RAD AUTO FUNC 17E0

6 — fmin( and 7 -fmax( and the Where operator, |
[thanlzhem] ]
®=min=-3.
HMEE=D
#=cl=1.
gmin:z'%lzl.
®res
MAIM FERD AUTO FUMC MAIM FRD ALTI FUMC

+DATH:

yl=zinlZ-x)
yZ=u + Lani 3 =)

lxl,w » 2
HE:{HE(X),E‘ISE‘

vud= 2 x4+ .5 xF -3 - gh

HMAIN KAD ALTO FUNC

yl==zinlZ-x)
yZ=u + Lani 3 =)

g4(><}— 2*x"4+ Sk ™I~ 3*}::"2

HMAIN KAD ALTO FUNC

Note that graphs y1, y2, and y3 are deselected above so only y4 shows up on the graph.

Fir] Fer |[Fi=| Fi= [ FE Far
Tools|A13cbra|Calc|0ther|Frami0|Clgan Ur

M inggd(), K W = 2. 446
®PMiRg ), ) | % 4 8
¥ = -3.425

Rucstionable accuracy

Fir] Fer |[Fi=| Fi= [ FE Far
Tools|A13cbra|Calc|0ther|Frami0|Clgan Ur

B fMaxigd( =), x)
wEW gy K= W
B PMasigdi=), 2 | 254w and b
¥ = -, 8953

Note the use of the “where” operator |; e.g. find the minimum value of y4(x) where x<0.

: . d
Find the same result using SOLVE and some calculus — extrema occur when d_y =0.

Fir] Fer |[Fi=| Fi= [ FE Far
Tools|A13cbra|Calc|0ther|Frami0|Clgan Ur

. 5nlue[i(u4(x)j =a, x]
W =2, 446 oF = - 83953 ark

)]
AIM RHD AUTO FUMC 1/%0

&

SolvedRiydtn, xo= ><>

MAIN EAD AUTO FIJHII i1

X
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8 —arcLen( - the length of a line defined by a function.
TE%'I‘: I’I'I?FEEN l:Fl:Ig'IT: ﬂ:;;r Pr’;%ﬁlﬂ l:'l-zFl:IEn'IJP

®arclenisinlx), x, "I, m
7 .6d

arcLentsing M,
MAIN FAD FUNE [¥ET

9 — taylor( Performs a Taylor series.

Fir] Fer [Fa=[ Fi=| FE Far Fir] Fer [F3=| Fir [ FE [
Tools|AT3ckra|Calc|0ther |Framib|Clean Uk Tools)AT3cbr alCalc|Other [FramlDjClean Uk

" tadlor(sin(x, =, 8) Perform the expansion about 1: = #@slertsinGa, =, 8, 1)

A sind11-(x - 10°  cost1)-(x,
So4n 170 & SE4E
taglorisimn )]
HMAIN EAD ALTO FUNC 1730

L1
FUNE

A —nDeriv( I don’t use these.
B - nint(

C - deSolve
Fir Fer Fir| Fy= F& Far Fir Fer Fir| Fy= F& Far
Teols|A13skra|Calc|0ther [Fr3mi0{CTean Lr| Teols|A13skra|Calc|0ther [Fr3mi0{CTean Lr|

moeSolualy! +x =y, %, )
y=@l-e®+u+1 mdeSoluely't —u=e
®deSolueiy' +x =y and gl@p PR
g= 2o 4w+ ]

2->c:,x,p

4= + BG4 RET-eF

S e

L=y and gl@i=-1 0,00 Y Y K Y
RAD AUTO FUNE 1450

MAIN EAD AUTO FUMC D

Fir Fer [F3=] Fh- FE& FB~ Fir Fer [F3=] Fh- FE& FB~
|T-:--:-1s A13cbra|Cale|Other|Framil|Clean UPl |T-:--:-1s A13cbra|Cale|Other|Framil|Clean UPl

ldeSc\lue[g" _H=€2-x anck ldeSc\lue[g" _H=€2-x anck
2K T 2K T

_ £ 2-¢ _ £ 2-¢

4TI T3 4TI T3

HeSoluwely' '—y=e™ 2wy and .. Lo G =1 and gt CED=E, x Y
HAIN FAD AOTO FUMC [¥2T] MATH FAD AUTD FUMC [¥ET]

If you choose to solve for the constant @1, you can find the @ under 2™ + (the CHAR
button)/Punctuation/9:

Fir Fer [F3=] Fh- FE& FB~
|T-:--:-1s A13cbra|Cale|Other|Framil|Clean UPl
CHAR

1:Gresk 3
2 Math b

peclal [
Stinternational

TYFE OF USE £3t4 + [EMTER] OR [EC]

F4 — Other

1 - Define

Fir Fer [F3=] Fh- FE& FB~
|T-:--:-1s A13cbra|Cale|Other|Framil|Clean UPl

" Define zit) =t2 Dok
d

" plzt) 2t

Wzl [+ 1) w o+l

FAIN ~RAD AOTO FINE EFET
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2 — Graph — uses the current window. Making a selection to copy.

Fir] Fer |[Fi=| Fi= [ FE Far F1 Fz F4 FEr| Far [F7o35
Tools|A13cbra|Calc|0ther|Frami0|Clgan Ur -

B 5i-aph wZ - 1 Dote

MAIN EAD AUTO FUMC 1/%0 MAIN EAD AUT FUMC

You can turn x*2-1 into a function yn(x)= x"2-1 by copy/paste. Select the x"2-1:

Place the cursor at the right end of the expression by using 2" . Press the 1 button (just
left of the ESC button). Move the cursor to the left, continuing to press the 1 button, over the
x”"2-1. Each character is selected as you cursor over it.

Copy the selection (F1/5 or # 1), go to the y= window, then paste it (F1/6 or ® ESC) into
one of the y’s.

3—Table (use Apps/Table to see the contents of your table.)

Fir] Fer |[Fa=| Fi= [ FE Far
Tools|AT3ckra|Cal|0ther|Framl0|Clean Uk

H=-2.

H=-2.

FMAIN RAD AUTO FUMC MIN .:.:. AUTO FUMC [hac] FMAIN RAD AUTO FUMC
4 — Delvar what to do when you expect a variable but get a number instead.
Teols|Aldcbra|Calc|0kher|FrAml0|Clean U Teols|Aldcbra|Calc|0kher|FrAml0|Clean U
LI, 3 . J[xz]dx q
LIEd 3 = Dellar x Dok
L] J[xz]dx El #
B Oellar Dakne x_3
i ® 3
MAIN RAD AUTO FUMC ERET] = RAD AUTO FUMC B/20
5—ClIrGraph Clear the graph screen (used in programming).

6 - CIrlO “Clear the TI-89 Program IO (input/output) screen.” (used in programming)
[p 741 Electronic Guidebook]

7 —FnOn/ 8 — FnOff
Select/Deselect all the functions defined for the current graph mode (y=).

9- Ans(
This command allows you to use a previous result. Use 2™ (-) for Ans(1). To go further up
the history chain, use F4/Ans(.

Fir] Fer |[Fi=| Fi= [ FE Far
Tools|A13cbra|Calc|0ther|Frami0|Clgan Ur

ny=1 y=1
my=2 u=2
nf =3 =3
Bty Xty
ny=72 y=2
MAIN EAD AUTO FUMC EREL]
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A — Entry(

This command allows you to execute a previous command. Use 2™ ENTER to edit the
previous calculation. To repeat a command further up the history chain, use F4/Entry(or just
cursor up until the desired entry in the history area is selected, then press ENTER

Fir Fer [F3=] Fh- FE& FB~
|T-:--:-1s A13cbra|Cale|Other|Framil|Clean UPl

[T e i T

nm+ nmnn

| ST SN

g3
KAD ALTO FUMC ERED]

B — NewFold

Create a new folder. Since the folder name is at the bottom of your screen, you can create a
folder with your name so it shows. This idea comes from one of my students. Below, I
create the Townsend folder. The folder name appears in the status line. I then use MODE/F1
to return the folder to main because that is the folder I am currently using for this document.
Note that in the previous screen above, we were in the main folder. You could create folders
for each class in which to store calculations and their results (F4/B:NewFold).

Fir| Fer |Fie| Fu=| FE FE~
Toolslaachra|Cate|other|Fr aminfcizan ur E MOBE 4

Fi Fz | F=
Fadg i|Fads 2
oo FUHCTIOH *
limain

o[ 25 towhsehd

HHIGULAF
HHGLULAF *

B HewFaold taownsend Dot

Enter=5AVE ESC=CAMCEL

HewFold Townsend
TOWMSEND  RAD AUTO FUNL 1750 TOHMEENT FAD AOTO FUNL [T

F6 — Clean Up

1-Clear a-z

“Clears (deletes) all single-character variable names in the current folder, unless the
variables are locked or archived” [p 178 Electronic Guidebook].

Note that temporary variables should be stored with single characters and those you want to
keep with two or more characters. Then you use this command to delete all the temporary
variables. Other variables can be deleted easily using Delvar, as described above.

2 — NewProb

“performs a variety of operations that let you begin a new problem from a cleared state
without resetting the memory” [p 178 Electronic Guidebook]. According to Voltmer and
Yoder [4, p 9], “It clears all single characters, unlocked variables; turns off all functions and
stat plots; and clears all errors, graphs, tables, and the program I/O and Home screens.”

3 — Restore custom default
“If a custom menu other than the default is in effect,
this command lets you restore the default” [p 178 Electronic Guidebook].
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Apps and FlashApps and Other Activities
Since I have turned off the Apps Desktop, my screen may look different from yours. If you turn on
Apps Desktop, all entries in Apps appear as icons. [ felt I had too many icons to wade through to get

to the application I was looking for.

Pressing the Apps button gives

AFFLICATIONS AFFLICATIONS
Ftlindow Editor
= 1 kL EraTh
Stlindaw Edltur S5:Tab
42 Gra Th &:0ata-Matrix Editor »
S5:Tab i PPD ram Editor 4
&:0ata-Matrix Editor » g: Editor 4
FiProgram Editor 4 EH Numerlc Soluer
Sl Text Editor L H
L__ L__
TVFE OF USE €314 + [ENTER] OF [E5CT TVFE OF USE €314 + [ENTER] OF [E5CT

Selecting FlashApps gives

FLASH AFFLICATIONE

oteFolia . »
Folunomial Root Finder e
runbasic

Simultaneous Egn Soluwer »
Symbolic Math Guide L

TYFE OF UZE 3t} + [EMTER] OF [EZC]

Your loaded flash apps may be different. If you do not have the Polynomial Root Finder and the
Simultaneous Eqgn Solver, be sure to get them from the TI web site.

Polynomial Root Finder

Select NEW, then find the roots of X* +3x* +4X—6.

Pnlgnnmlal Rnnt FlthP aff+m+aix+au=ﬂ
Dearee=3 a,=1.

a,=3.

a,=4.

Ay
ENTER AN INTEGEF, FROM 1 TAROUGH 0 USE ~ ~ T0 G0 10 MERT COEFFICIENT

Press F5 (solve

Solutions

w B, B33
;=1 91741, 877
#y=1.917-1. 877*i

UZE = + TO O TO MEXT ZOLUTIOM

Pressing F4 returns you to the coefficient entry screen. Using F1, you can store or load (or
use F2) coefficients. Pressing F3 presents you with the option of storing your equation in
the y editor. Pressm F6 allows you to show a graph of the polynomial usmg a split screen.

TYFE OF USE €314 + [EMTER] OF [EZC] MAIN EAD AUT

Page 18 of 36



You can turn off the split screen using MODE/F2:
@

HMODE | il HMODE R
FL | FE | F? FL | FE | F?
Fade 1|rade z|rade 3 Fade 1|rade z|rade 3
+ SRk SCrekn IE!FHHE '“'} i
i H0 !f'l'l\;ﬂ'lllﬂ Fook Find i
LUl

ZPTiE 1 PP

UZE £ AMD * TO OFEM CHOICE® MAIN FAD AUTO FLUNC [T
Simultaneous Egn Solver
2x-3y=-4
Select New, then solve
X=5y=7

EXE Mt b 3w kA =Bl

ZIMULTANEDUE EN SOLVER ol T == T EILE
Huraber of Eans: || = = 3 =
Enter=iF, EEC=LANCEL 1 [ I &

bl[2]1=7¥

TYFE + [EMTERI=0K AMD [EXCI=CAMCEL HAIN KAD AUTO FUML

Press F5 to solve:

Solution

B 417
wy= 187

UZE = + TO O TO MEXT ZOLUTIOM

Press F4 to return to the coefficient matrix to add more equations with different right-hand
sides but the same left-hand side, such as solving for currents with different voltages but the
same circuit otherwise. If you don’t need to save the information, just overwrite the b
information. However, if you do wish to keep the information, you will need to add more b‘s
to the table. Now we wish to solve

2x-3y=-4 2x-3y=-1 2x-3y=0

and and

X=5y=7 X=5y=3 X=5y=1
Using the cursor (=) gets you to the entry area for the other equations. Use F7 to choose
which right-hand side you wish to use. Press F5 to solve.

L Ty

a2 T b1 [ k2 T &S
e
H I [1

aC2,21="5 bd11]1=0
HRIN FAD AUTD FONL FRIN FAD AUTD FONL

axz MatvinAlb 5, Ay ow=hEy Solution
CbZ [ bl T b3 [ he % E -2
I E A
23 T 1 (]
bZ[11=-1
FMAIN FAD AUTO FUMC UZE = = TO GO0 TO MEKXT >0LUTION
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You can use matrices to solve this type of problem. Details are presented below in the
matrix section.

Note that you can also use F2/Solve( to find solutions to simultaneous equations, although

this method gets tedlous for more than two or three e uatlons
T-:u:-1s|ﬁ13-zl:-ru Fave|Othear [P e amin|cidan e TN S e

BepluelZ-x—3-y=-1 and =k S ¥
x = "2 and y= -1 x—'2 and y= -1

Lx=3ky= -1 and x—S%y=3 HY="1 and x=Sdg=3, Lw gyt

MAIN RAD ALTD FUNC MAIN FAD ALTO TORT 171

Note the brackets around X,y; i.e. {X,y}. You are solving for both variables, not just one.
Recall that and is in the CATALOG.

Doin

Algebra

Solve2Xx -3y =—1 for y so the equation can be graphed.

Enter the equation into the entry line, then press ENTER
T:Hsimsr-zzb'ru A M e

2-x-3-g=-1

ERD AUTO FUNC 1420

Enter —2x into the entry line, then press ENTER. The TI supplies the ans(1), the previous
result. The result is that 2X is subtracted from both sides of the equation.

Fir] Fer [F3=| Fir [ FE [
Tools)AT3cbr alCalc|Other [FramlDjClean Uk

mZ-w—F-y=-1

2-x—-3-y=-1
B2 x-3Fg=-11-2-x

Sy =-2-x-—1

2]
MHIN FAD AUTO FUNC Ffaed ]

Enter +(—)3 into the entry line, then press ENTER. The TI supplies the ans(1).
Tools|A13sbrajCalc|0ther|Framl0jClsan Ur
B2 =-3y=-11-2-x
Sy =c2hox-—1
A |

HMAIN FAD AUTO FUNC ERED]

. . . 2x+1
Using F2/Extract/Right, you can isolate the . Select, copy (F1/Copy), then paste

(F1/Paste) into an empty y= slot.

Be sure to peruse the MATH/Number menu. There you can find items such as mod, least
common multiplier, lem(, greatest common divisor, ged(, etc.

Grap

hing

The TI-89 can generate six types of graphs. I will discuss Function, Parametric, Polar, and
Diff Equations graphs.
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[d MOLE ]

Fi Fz | Fx
Fade i|Fade 2

sPOLAR

E%EQUENEE
(0IFF EQUATIONS
£ Enter=ZAVE  EZCZCAMEEL

Lo = o
TVFE OF USE £3*14 + [EMTER] OF [EZC]

Function Graphs

In order to create a graph of a function, you need to specify the function with line type as
well as what window you will use to look at it. Typically, for math problems expected to
hover near the origin, I create the function first, then let the calculator create the initial grid
by selecting (F2/6: ZoomStd). This command sets the graph window to -10<x<10 and
-10<y<10.

Graph X’ +3x> —x—3. You can get to y= via the Apps menu as well as ¢ F1.

Yl Cxd=x"F+34n " 2—n—3
MAIH FAD AUTO FUNE

The Zoom (F2) menu gives the following screen, shown in two parts since there are more
menu items available than will fit on one screen. Note the down arrow next to the 8" choice
on the first screen. This arrow tells you to keep going, there are more options.

I STZoomSgr

:%unm%tq
tZoomIrig
,3% fZoomlnt

g5 fifoomTrig

el Sdfoomlnt fetFactors..

ul Cedr=w ™3+ Bk e —6 gl (e d=x"3+34 2 dskx—5
TYFE OF USE €314 + [ENTER] OF [ESCT MAIH TEGAITO FUNE

I choose ZoomStd as the equation should fit nicely within the -10<x<10 and -10<y<10
window.

The result is

HMAIN FAD ALTI FUNC

To find out what the graph limits are, press ¢ F2.
(e
K1k
HMax= .
wacl=1,
Jrin=-10.
drnax=10.
Jszcl=1.
Kres=2,

MAIN FAD AUTO FUNC
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Suppose I now want to know for what value of X results in y=5. Set y2=5, then find the

HMAIN ERD AUTO FLUNC HMAIN FRD AT FLUNC

Choose Intersection from the current Math menu (F5). The choices for F5 are

Fir | Fir | F= Ty FB= [Fre?E Fir | Fir | F= Ty FB= [Fre?E
Tools|2eem|Track|Ricdrarh Draw|Fenl:- Tools|2eem|Track|Ricdrarh Draw|Fenl:-
1:Ualue Stlntersection
2ifero Eilerivatives ¥
JEMinimum T
4 2 flaximum %
therivatives ¥ H
FEolfCaads E
Slintlection
FIRTH DEGALTD FONL TVFE OF USE €314 + (ENTERT OF LESCT

The calculator then asks which curves you want to intersect. The curve number is in the
upper right-hand corner of the screen. To move among curves, use the up/down cursor
arrows. Since we only have two curves, press ENTER twice.

1=t Curye?
#Ci . 1266 g i -3, 007G

TYFE OF UZE 3t} + [EMTER] OF [EZC]

We have chosen Intersection, then which two curves to intersect. We are now presented with
Lower Bound? The lower bound is any point to the left of the intersection and to the right of
all other intersections to the left of the chosen one. You can move along a curve or type in a
value for X. The upper bound establishes the maximum value of X that the calculator will use
to find the intersection point. I moved along the curve for the lower bound and typed in 3 for
the upper bound. Once I press ENTER, the calculator finds the intersection; hence, the upper
bound selection does not show on the graph.

Lower Bound? Upper Bound?\f/
HCE . 8851 yoig. et | yoig.
TAIN FAD ALT FUNC TAIN FAD ALTD FUNC

The result is

&
Inter‘sec,l{tinn
wci 1. 457 g i,
TAIN FAD ALT FONC
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Now let’s find the root of the function. Instead of Intersection, select Zero from the Math
menu (F5/2:Zero). I choose to ﬁnd the root on the right.

Lower_Bound? Upper Bound?
HGE L B32T yoi -2, 178 ®cil.139 yoil. 233
TRIN FAD ALT FUNC TRIN FAD ALT FUNC

The root (zero) is found to be

Zero
®cil. g i,
MAIN FAD ALT FUNC

You can evaluate the function at a particular value of X by choosing Value from the Math
menu (F5/1:Value). Find the Value of the cubic when x=-2. Type -2, then press ENTER.

HCE T2, g i3,
MAIN FAD ALT FUNC

Let’s now zoom in on a region. My favorite is ZoomBox. Select F2/1:ZoomBox. Move the
cursor to the first corner, then press ENTER. Now create the box by moving the cursor, then
pressing ENTER again.

Y Fer | FE
¢
1=t CDPH‘{EP? Zhel_Corner?
xoE -4, 684 goi 7. 368 ®oi2. 532 gt ~4. 737
MAIN FAD ALT FUNC MAIN FAD ALT FUNC

The result is

HMAIN FAD AUTO FLUMC HMAIN FAD AUTO FLUNC

In this case we zoomed in on the intersection region. The new window coordinates are
shown. If you prefer tidy graph limits, then edit the numbers in the Window screen (¢ F7).

S ]
®Min=-5. II|'
umin=-5.

= .
®res K \\._/III

HMAIN FAD AUTO FLUNC HMAIN FAD AUTO FLUNC
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You should play with other types of zooming.

To select a line type, select the graph function in the y= section. F6 provides a selection of

line types.

MAIN ERD AUTO

MAIN ERD AUTO

FUNC

If you wish to suppress the graphing of a function but don’t want to erase it, select that
function, then F4 in the y= screen. F4 allows you to select (V). i.e. you want to graph it and
deselect (no V) a function to not graph it.

Note that you can create a complicated function on the entry line of the HOME screen, then

COPY/PASTE it into one of the y’s.

Another example is graphing a circle.

Fil=| Fer|FZ [F4 [FE- FE~| i'#
Tools|2eom|Edit] ~ |ATT S Tef:v .

+FLOTZ
""‘:li

MAIN DESAUTO

FUNC

MAIN DESAUTI

FUNC

The circle looks like an ellipse due to the aspect ratio of the axes. Now use F2/5: ZoomSqr

to correct for that effect.

MAIN DESAUTI

FUNC

To plot data points, select Plot instead of y=. This choice is discussed in the Statistics -
Regression section below.

Parametric graphing

il HMODE

Fi F: | F=
Fade 1jFade Z|Fade 3

Geaeh T T FUNGT 100

DiskTaw D
Andls.......

N
Expoenentid 31 SEQLEMCE

Yeckor Fol 28 30

EntersSAVE
MAIN DESAUTO

Fretiv Pril 5i0TFF ERUATIONS
ESCZCAMCEL

FUNC
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A classic case, besides Llssa ous figures, is projectile motlon

Fix [ Fer [F3 |F4 [FE+ FBx
hare|zim|Eait] o [T s
<FLOTS <FLOTS
wxb1=15. - cos32-1 wxb1=15. - cos32-1
wigt. 1 =H R IR - =i 32
E
Sa- Sa-
gt 1t r=15.#%sin3204t—. 549, gt 1t r=15.#%sin3204t—. 549,
AN DEGALTO FAFR AN DEGALTO FAFR
F2/A:ZoomFit gives
FL B & i Fir | Fe~ ]
Tools|]2oom|Trace|kedraph|Math|Draw|Fenj:-2 Toos|2oam
tmin
Lmax=2Z,
tstep=.05
®Min=E.
xmaT—ZS 4414423347
®EC1=
umin=-3. ro2422073
amax=3, 2230311708
yscl=1
AN DEGALTO FAFR AN DEGALTO FAFR

Differential equation graphing [pp 396-8 Electronic Guidebook]

¥ MIODE R
P:ﬂiréizlﬁga

ki 1:FUMCTION

i 2:PARAMETRIC

....... 3
41 SERUEHCE
5230

Camplex F
Weckor Fa
Fretty Fri

Entsr=ZAVE
DEGAUTD

LIUHT LUNS
EZC=CAMCEL
FUNC

MAIN

Select y= to enter the differential equation. Temporarily leave the initial condition, yil,
blank.

DEGAUTD DE

. Make the choices 1ndlcated below.
H

Cookdinates
Slrmm O

OH *
L-z-:lde Cursar. I:IFF -}
Labsls..
Solutien

FigTds ... ."nww+
331 cEnter=fAVE 1 £ESCSCAMCEL 31
yil=

USE £ AND ¥ 10 OFEM CHOICES

TYFE OF UZE 3t} + [EMTER] OF [EZC]

Use F2/6:ZoomStd to get the slope field.
Fi~ |F2 Fz F4 |F5 Fa~ F?ﬂFB Fer ]
Toals|2eem|Track|RedrarhMath|Draw|Fen|ic Ton15|2iam,

FCFET T T 1T T T T 1T T 1 Lol
! L T T Y T T T T | Max=10,
R petery!
xmlnfié.
PEL LU i!ii‘;ié
| T T T T I I O O drin= 1.
LEL Ll dnaxrid.
MAIN DEGAUTO DE MHIN DEGAUTO DE

Now let yi1l=0.2 to get the solution with that initial condition. You will then get a line that is
the solution starting with that value at t0=0. I played a bit with the window to see the
solution better.
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AN DEG AUTD TE SELECT OME 13 T-ORBER FUMCTION OHLT
i ]
Toals|2oam
+.o={g
tmax—lﬂ
tatep=.1
tplo D
wmin=-1.
wmax=10.
wscl=1.
gmin=-.3
gmax:§
HAIH DEGAUTD 3
Polar graphing
Fi-| Fer ]
LEDAH E
<FLOT Bmin
wrl=B-zin(2-a Bmax=56, 28313530718
w2=9 Bstep=, 1303995338995 7
3= =min=-10.
rd= wmax=10.
5= wscl=1,
r&= umin=-10.
rE= gmaXfID.
CIE gse1=1.
AN FAD AUTD FOL RN FAD AUTD FOL

Note that if you type 2r for dmax=2n, the TI will evaluate the expression to its numerical
equivalent. You can also type trig functions, etc., on the right hand side of the Window
settings.

Graph using F2/6:ZoomStd, then F2/5:ZoomSqgr

HMAIN FAD ALTI FOL HMAIN FAD ALTI FOL

Trig

The three major trig buttons with inverses (Sin, cos, tan) are on the main keyboard above the
Y, Z, T buttons. The other three functions with inverses as well as the hyperbolic trig
functions are available in the CATALOG. They can also be found in 2™ 5 (the MATH
button)/A:Trig or C:Hyperbolic.

Vectors and Matrices

The TI-89 has a full set of matrix algebra operations, such as augment, rref, diagonals,
determinants, eigensystems, LU and QR decompositions, norms, row operations etc. This
section discusses only those operations students typically use in many technical courses, not
a full matrix algebra course like MTH 220. See the Guidebooks for more information.

Vectors

A vector is treated as a single row matrix. You can enter the vector data either using Apps/
Data/matrix editor or by entering from the entry line: [X,y, z]. You can also enter vectors in
polar form: [2.,5.] or[3., £52]. Conversions between the two forms are straightforward
(use CATALOG or MATH/Matrix/Vector ops). Note that | use a decimal in order to not get
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back the Exact form. Also note that [ am in Degree mode (see the Status line).
TEH:'M:!FEEN l:Fl:Ig'IE IJ:;-;F Prrﬂsmllll l:'ItFl:IEn'IJP

a[ -2 3I.]
u[ -2 3F.]¥Polar
[3.606 £ 123.7]
u[ 3, 605551275464 £ 123,69
[-2. 3.1

[-2 Z.]

HMAIN DEGAUTO FUNC ERED]

In addition, there are commands to extract the angle or radius, etc.

Vectors in 3D space are also straightforward to convert to cylindrical and spherical
coordinates. The second conversion to cylindrical below was performed using ¢ ENTER.
Pressing the ¢ in front of the ENTER guarantees an approximate solution, not exact. The
exact result is shown in the first conversion. It is difficult to read and not too helpful unless
you happen to know what the arctangent of '% is.

To enter the vector you wish to convert, you can either use Ans(1), as above, or place the
cursor at the end of the entry line before selecting the conversion operator from the catalog.

Fir] Fer [F3=| Fir [ FE [ Fir] Fer [F3=| Fir [ FE [
Tools)AT3cbr alCalc|Other [FramlDjClean Uk Tools)AT3cbr alCalc|Other [FramlDjClean Uk

m[1 2 3.1 [1 2 3.1 =[1 2 3.1 [1i 2 3.1
mfl 2 F.IeCylind a[]l 2 3.]*Sphere

[J§ c90 - tantil-2y  E.] [3.742 290 - Lani( 121 2 3
=[]l 2 Z.I*Culind #[1 2 Z.1*Sphere

[2.236 £63.43 3.1] [3.742 £ 63.43 £ 36.7]

MAIN DESAUTO FUNC 30 MAIN DESAUTO FUNC 30

Fir| F&r |Fi«| Fir [ FE Fa-
Tools)A13ebra|Calc|Other [FEAmID|Clean Uk

Fir| F&r |Fi«| Fir [ FE Fa-
Tools)A13ebra)Calc|Other [FFAmiD)Clean Uk

u[1 2 3.]1rSphere
[3.742 &£ 90 — Lani{1-2) £ Jip
m[1 2 3.]vSphere

[3.742 2 63,43 £ 36.7]

W[ 3. 741E5F3IBETTIT 2 63,43

T 2 3.TvEphere
[3.742 2 63,43 £ 36.7]

W[ 3. 741E5F3IBETTIT 2 63,43
[2.236 £ 63.43 3.1

W[ 2. 23ERETIFTA997 2 6343

[2.236 £ 63.43 3.1 [1. 2. 3.1

HMAIN DEGAUTD FLUNC 30 HMAIN DEGAUTD FLUNC T

You can perform dot products and cross products and you can make a unit vector. These
operations are found in the CATALOG as well as MATH/Matrix/Vector ops. The
transpose operator (") is the first entry in MATH/Matrix. It is also the first entry under
CATALOG/T. For both dot and cross products, both vectors must be either row or column
vectors. You will get an error message if you mix types.

Fir Fer |F3=] Flr FE Fa~
T-:u:-1s|ﬁ1s-zbru Calc|Okher |Frarml0)CTean Uk

Fir Fer |F3=] Flr FE Fa~
T-:u:-1s|ﬁ1s-zbru Calc|Okher |Frarml0)CTean Uk

mootP([1 2 31,[1 8 -ZD
-5

waotflrt 2 =Tt @ -2k
=

dotPoll, 2, 31T, (1,8, 2172

MAlN DESALTO FUMC 2430

Fir| F&r |Fi«| Fir [ FE Fa-
Tools)A13ebra|Calc|Other [FEAmID|Clean Uk

-3
wdotflit 2 37,1 o0 -2k

saotfltr 2 317,00 @ -z
Ertor: Data type

Fir| F&r |Fi«| Fir [ FE Fa-
Tools)A13ebra|Calc|Other [FEAmID|Clean Uk

mopossPLl 2 31,01 8 2D
[4 1 -2]

[4 1 -2
wcros=Plrl 2z 317,01 @ 2
4

LssPOl1.2,3], [1,8,2]1
MAIN DEGAUTD FUNC 17E0

crossPoll,2, 317, [1,0,2]1T)
MAIN DEGALTD FUNC ]
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Fir[ Fer [FEv| Fu= | FE Fh= Fir[ Fer [FEv| Fu= | FE Fh=
[T-:--ﬂslmil-zI:-r-:III:-:II-:II:II:h-zr'IPrSmII:IIl:h-:ln u»I ] [T-:--ﬂslmil-zI:-r-:III:-:II-:II:II:h-zr'IPrSmII:IIl:h-:ln u»I ]

m[] 2 Fl»¥ [1 2 3]
LS [1 2 3]
; LRFIER AN ]
lv:r‘u:ussF'[[l 2 3101 a 2P 1 i3 S-Jﬁ]
Ertor: Data type 14 T 14

LssPCI1,2,31,[1,8,21T)

HMAIN DEGAUTO FUNC 1730 DEGAUTO FUNC ERED]

Note that when making the unit vector, I first stored the vector as variable name, f, for future
use. Use single character names for temporary variables as you can clear them all using
F6/1:Clear a-z from the home screen. You can delete individual letters using Delvar f (F4/4).
I also let the format default to Exact instead of Approximate hence I got all those radical
signs.

Fir| F&r |Fi«| Fir [ FE Fa-
Tools)A13ebra|Calc|Other [FFAmiD|Clean Uk

L] [T < 3]
LRFISER AN ]
icilci ticy
14 7 14
B fOellar Dahe
m £
MATN DEGALTD FUNC &l

Adding vectors:
Fi~ | Fer [Fa=] Fi= | FE [
Tools|A13cbra|Calc|Other |FramlD|Clean Ur

m[2 F]+[F £ 35.]
[4.457 4.721]
m([2 3]+[3 £35.1+Palar
[ 6453 « d6.E64]

[2,31+13, £35. I*Folar
FMAIN DEGALUTO FUNC ]

Matrices
You can enter the matrix data either using Apps/(Data/Matrix) editor or by entering from the

entry line: [[all, al2,al3], [a21, a22, a23], [a31, a32, a33]]. For easy editing later, you
might want to store matrices. After entering it from the entry line, press STOP, then press

ALPHA and type a name.
Fir Fer |F3=] Flr FE Fa~ Fir Fer |F3=] Flr FE Fa~
Tools)A13cbralCalc|Other [FramlD)Clean Uk T-:u:-1s|ﬁ1s-zbru Calc|Okher |Frarml0)CTean Uk

_[1 z ]+ [1 2]
B -1]7® B -1
. [1 2]
g -1

[T, 2110, 11134
MAlN DESALTO FUMC [FT) MAlN DESALTO FUMC 2430

When you create a matrix using the Data/Matrix editor, you are initially given three options:
List, Data and Matrix. From the Electronic Guidebook [1, pp501-4]:

“A list is a series of items (numbers, expressions, or character strings)
that may or may not be related. “

“A data variable is essentially a collection of lists that may or may not
be related.” This data type looks like a spreadsheet to me.

“A matrix is a rectangular array of elements.” We will discuss this one.

Once you have defined a matrix, you can perform all the MTH 220, Linear Algebra,

2x-3y=-1
operations on it. Let’s use Cramer’s rule to solve x—Sy=3 Two matrices were
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defined using the Data/Matrix application (Apps/6). Once A was defined, I defined B by
using F1/New to create another matrix while still in the matrix editor. The det operator is
MATH/Matrix/det( as well as CATALOG/det(. Below I calculate the y value.

Fix | Fex |Fix] Fir | FE FB~
Tools)A13cbra)Cale|Other FEArlD)Clean U

| ]
= 1 -SJ
2 -1
.t
°F [1 3]

. detitap)
deta)

det.Ctopl-detCal

HAIN DEWG AUTD FUNE EE

-1

You can also solve the matrix equation AX = b as follows. I defined A and b in Apps/6:
Data/Matrix. Note the inverse operator is just raising the matrix A to the -1.

Tsi;slﬁ'lﬂrtzl;rl:l l:?l: IJ:;-;F Prrﬂsmllll l:'ItFl:IEn'IJP

= [+ -s]

-1

"o [3 ]

- [ -2]

-1-

DEGALUTO FUNC Rk
Another alternative is to use SIMULT (MATH/Matrix/Simult):
Fir Fer |F3=] Flr FE Fa~ Fir Fer |F3=] Flr FE Fa~
T-:u:-1s|ﬁ1s-zbru Calc|Okher |Frarml0)CTean Uk Tools)A13cbralCalc|Other [FramlD)Clean U
)
= [1 s
2 -3 -1
] |y
s [1 -5] [3 ]
-1 -2
= h msimultia, b
[3 ] simultia, b) [_1_
MAIN RAD AUTO FOL 2fn MAIN RAD AUTO FOL ERED]

When the matrix elements are complex, you need to select your MODE settings carefully.
According to [4, p 57], set Angle mode to DEGREE and ComplexFormat to POLAR. You
can enter your elements in either polar (r~6) or rectangular a+jb form. For j=+/—1, use i

(2" CATALOG) to get a+ib. Tused ¢ ENTER to find the inverse as well as the solution. It
takes a very long time to solve complex matrix problems in exact or auto mode.

Fi-] Fex |Fa=[ F4= ] FE Fa- Fi~] Fex |Fa=| Fi= | FE Far Fir] Fer |[Fa=| Fi= [ FE Far
TooT5|A13cbra|Calc|Other [FramibjClean Ur TooT5|A13cbra|Calc|Other [FrarmlO|Clean Uk Tools|AT3ckra|Cal|0ther|Framl0|Clean Uk

B £ 200 (6B & 207
" acomplex "h 1 [E ] o . [ ]
[f3 £30) (1« '12'3'3] EonpeE (-1 2115 menRe (-1 2 -115)
1 L2 £ -42) ®» acomplex 1 » acomplex 1-boomplex
Sleeanee T [ 6 £ 20) ] [( 3135 £ -38.57) (L1567 » [( 1.751 & '15.?8)]
i L -1 - -115) [.1567 » -1F6.6) © .47E2 . [ CASEE £ 174040

3 acomnplex™ -lxboomplex
BEGAUTD FUNE /98 HAIN DEG AUTD FUNEC /88 HAIN DEG AUTD FUHLC EYCD

Note: On occasion, you may want to write the complex equation AX = b as purely real.
You can make the problem purely real by using the following algorithm.

Given: (A+Bi)(x+iy)=a+ib A, B, a, b, x, y are all real.

Expand into two equations: ~ AX—By =a and Bx+ Ay =D
Write in block matrix form (the matrix elements are themselves matrices):

0wl

) _ X A -B\'(a
This real equation can be solved to find X and y: = .
y B A b

You could use the Simultaneous Equation Solver or Simult at this point as well.
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Tables

Tables are used to display a list of values for a given function.

: . sin X
To set one up, first create the function. We will look at y =

as X goes to 0. The

limiting value is 1.

gdima= #“cil.E-6 yc:l.
MAIN FAD ALTO FUNC MAIN FAD ALT FUNC

Now set up the initial table parameters using TblSet (¢ F4). ¢ F5 displays the table
generated.

TN T B .

Y1) [ B o] EEET
Grarh <-> Table OFF + Sg E gggg
Inderendent....... AUTD * 0, -TLT

#=a1 Ha
USE + AMD ¥ T0 OFEN CHOICES MAIN FAD ALTO FUNC

You can scroll down the first column until the desired number is found.

Fix TE iy
LEEAH BT | H
® ul

o3 . 9999

oz 2999

[o}] 1.
[l unidet
w=-. 11
MAIN FAD ALTD FONC

To have a closer look, refine TBLSET.
i R s 73l

LT =TT FP—
kb, N T IETEE]
Graph €= Table OFF - 002
« CEF
Indpendsnt....... AUTO 3 B
Enter=SRYE ESC=CAMCEL
®#=-.01 ®=.01
MAIN FAD ALTD FUNC MAIN FAD ALTD FUNC

Complex Numbers

There are three forms in which to write complex numbers

Rectangular ~ a+ib radian or degree mode

Polar (rl 9) radian or degree mode.  Note - no comma - as in vectors
Exponential ~ re'’  radian mode only
You may enter complex numbers in any format. Depending on your choice, Rectangular

(a+ib), real (only uses complex notation if you enter complex numbers) or polar( r£ 49) ,

when you press ENTER, the number is converted to that format. Note: complex operations
always work in radian mode. See note 9 at the beginning of this document. “In Degree angle
mode, complex identities such as e”\(iq) = cos(q) + i sin(q) are not generally true because the
values for cos and sin are converted to radians, while those for e*( ) are not. For example,
e”\(i 45) = cos(45) + i sin(45) is treated internally as e(i45) = cos(n/4) + i sin(wt /4). Complex
identities are always true in Radian angle mode.” [p 912 Electronic Guidebook]

Page 30 of 36




Operations in the MATH/Com;Flex menu are
Fir [
T MATH Cledn UF

1: Humber
2:fAngle
SiList

o row

TYFE OF UZE 3t} + [EMTER] OF [EZC]

Be careful how you define a number as complex:

Fir] Fer [F3=| Fir [ FE [
Tools)AT3cbr alCalc|Other [FramlDjClean Uk

mr=3+5 i z=3+5 i
imagiz) o}
R+ 3T iz 2+3-3
W imagiz) 3
MAIN TEG ALTD FONC CTED

Conversion (note the use of a decimal point to suppress weird answers):
L s P A

w3, +5-i)+Polar

[5.831 £ 99,047
m((5. 2123 )FRect

2. 723 4+ 4,193 -4

MAIM . DEGAUTH FLNE P

Assig

n keys 1-9 to applications

You can assign keys 1through 9 to run a program, as I mentioned above. For instance,
suppose you have a program called RunMe. To assign the 3 key to this program you must
rename RunMe to kbdprgm3(). You can then run it using ¢ 3. [pp 626-7 Electronic
Guidebook]. Note that an example of kbdprgm is given on page 8 of this document.

Unit creation and conversion

Unit conversion

Terpcr aturs..
Lurainous Inkensiky ..
T AmoURE oF Subskancs

Enter=0K

TYFE OR USE €314 + [ENTERI OF [EZC]

The TI-89 will convert units for you. The two unit operation characters, » and , are above
the MODE key. The TI-89 converts to the default system (MODE/F3) if no final units are
specified. Note that the unit ft/s is not defined in the velocity submenu so I had to use actual
division of units.

Fir Fer |F3=] Flr FE Fa~ Fir Fer |F3=] Flr FE Fa~
T-:u:-1s|ﬁ1s-zbru Calc|Okher |Frarml0)CTean Uk T-:u:-1s|ﬁ1s-zbru Calc|Okher |Frarml0)CTean Uk

ft
==

BEE _mph b= St' 23,

=l _mph 25.32-——:

DEGAUTD FUNC 1420

MAIN DEGAUTD FUNC 1420
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Unit Creation [pp 52-3 Printed Guidebook]:

Create an acceleration unit called _ms2, then use it in F=ma to find force. Remember that
the character = is what you get on the status line when you press the STO key. The result is
given in Newtons, the SI unit of force.

Fir Fer |F3=] Flr FE Fa~ Fir Fer |F3=] Flr FE Fa~
T-:u:-1s|ﬁ1s-zbru Calc|Okher |Frarml0)CTean Uk T-:u:-1s|ﬁ1s-zbru Calc|Okher |Frarml0)CTean Uk

=l ez =0
_m =2 =2
=5 _kg- 20 _ms2 180, - _H
“EF_ME 2
[IEGHIJTI] FLUMNC 1420 MAIN DEGAUTO FLUMNC 2fn
Bases
The options available under MATH/Base are
[ Fo- [Fz-] Fi~ Fb
T MATH Clean U,

ot
F-) 2's complement
Pshifto

TYFE OR USE €314 + [ENTERI OF [EZC] TYFE OR USE €314 + [ENTERI OF [EZC]

The default base is set in MODE/F2.

Inequalities

Solving inequalities
Solve 2X+1< X+3 <4x—6. The inequality must be split into two single inequalities. Try
and first. If the answer is false, then switch to or.

Fir] Fer [F3=| Fir [ FE [
Tools)AT3cbr alCalc|Other [FramlDjClean Uk

BepluelZ-x+1<x+3F and xpk
talze

Beglue(Z-x+ 1< x+3F or x4k
x5 ook w2
3 ar w3 =
DEGALTD FUNC BED

maks
Graphing inequalities

Use the When function. The when function format is When(condition, true, false) just like
the if function in Excel and in Word’s Mail Merge. Note that I used F6 to change the style of
y2 to dots. Using a line connects the last true point with the first false one, as shown in the

_d=
g2 Cxd=swhen (x+ 3 dkx—56, 5, 0
MAIH DEGAUTD FUNE AN DEG ALT) FUNE

. 1{?,|2-><—3| 55
e N

MAIN DEGAUT FLUMC
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From Kelly’s “Advanced Algebra with the TI-89”, we wish to graph 0.5x+0.8y <13.

13-0.5x
Solve for y algebraically, then graph. Since it turns out y < g , all values below the
. (1 3-0.5 X) . _
line y = o8 are valid solutions so should be shaded.

Fir] Fer [F3=| Fir [ FE [
Tools)AT3cbr alCalc|Other [FramlDjClean Uk

Begluel.S-x+.8-94 13, 4)
g+ 625 x4 16,25
By + . B25 x4 16,251 - 625 =
g+ 16,25 - 625 R=Hl=]

i — o B2 ul (=16, 25—, 6254w
AL AUTD FUNE B HATN FAD AUTD FUNE

[ rivl rer ‘I
LEDAH E

®=Mmin=k,

wmax=30.

wscl=2.5

umin=g,

umax=20.

yscl=

®IEs

HMAIN ERD AUTO FLUNC HMAIN ERD AUTO FLUNC )

This type of plot is used in Linear Programming.

Statistics — Regression [pp 917-918 Electronic Guidebook]

The statistics functions are found under MATH/Statistics.

Fir Fe~
T MATH C1san U

fTwollar
SJiRegressions
dimeant
givarlance(
i

=

b ~RE R EE

stdDeu
mediand
Showst at.
MAIN DEG ALTD FUNC [TE

You find the regression functions under MATH/Statistics/Regressions. The simple version is

CubicReg xlist,ylist y= ax’+ bx’+ cx+ d

ExpReg xlist,ylist y= ab®

LinReg xlist,ylist y=ax+b

LnReg xlist,ylist y=a+ b In( x)

Logistic xlist,ylist y=a/(1+b*e A(c*x))+d i.e. y= a +d
1+be*

PowerReg xlist,ylist y=ax"’

QuadReg xlist,ylist y= ax’+ bx+ ¢

QuartReg xlist,ylist y= ax’+ bx’+ o+ dx+ e

SinReg xlist,ylist y=a sin(bx+c)+d

MedMed xlist,ylist calculates the median-median line

They can all accept more arguments. For example,
QuadReg listl, list2][, [ list3] [, list4, list5]]
listl represents Xxlist.
list2 represents ylist.
list3 represents frequency.
list4 represents category codes.
list5 represents category include list.
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First I will use the example in the Electronic Guidebook [1], pp 832-3. Enter the two lists, |1
and 12 from the entry line using {}. Then use MATH/Statistics/Regressions/QuadReg or

CATALOG/QuadReg to %erform the quadratic re%ression.
Fi=] F&r [Fi~] Fu=] FE Fé~ Fi=] F&r [Fi~] Fu=] FE Fé~
Tools|A13¢brajCalc|0ther|Framl0jClean U Tools|A13¢brajCalc|0ther|Framl0jClean U

=@ 1 2 O3 4 5 & b
8 1 2 3 4 5 & Tk
mg4 I 11 2 2 3 2
€4 3 1 1 2 2 3 2

FLUNC T

m]l1

a1 2 3 4 5 &6 Tk
m1z

4 301 1 2 2 3 32
® HyadReg 11,12 Done
HAIN DEWG AUTD FUNE EE

Finally, ShowStat (MATH/Statistics/6) to see the statistical information.

Fiv|_Fzw |Feel FUv | FE Fh~.
Tavirls STHT WHES :
EEL RFL BT
a =.1AEzY -
=gy =1 3EPaEd [
{H « =x.7H1EGT Tk
. =7331Bz -
L

HMAIN DEGAUTO FUNC ERED]

Now we want to enter data, then plot it including the regression line [pp 106-115 Electronic

Guidebook].

First enter the data into the Data/Matrix Editor — Apps/6. (It’s Data). Enter your data, place
the cursor in column c1, then sort it (F6/4) so column cl is in numerical order.

Fir F& Fz FYy FE F?
Tools|Flot Sekur|Cell|Header|Calc kat

Fir F& Fz FYy FE |Fa- F?
Tools)Flob Zekur|Cell|Header|Calc)UtiljEtat)

DATH
cl cZ [=i]
1 150
2 SEE 31
3 [=Ia]E] 42
4 250 El
ricz=4
AN DEGAUTD FUHE AN DEGAUTD FUHE

Now set up the regression calculation (F5). Choose to put the regression equation into y4(X).

mainhb Calculate Fi-1 P2 E B4 TFc IFE-FF
Tools STHT VRES t

Calculation Twps.. Linfied + OATR
wzay+h
a .0EZ7E
b ="1z.6339z9

vies? HO3 poer SEMTISH
H stxkerow 4
e Enksr=fAYE 2 ESC=CAMCEL Entsr=0F
UZE € AMD + TO OFEM CHOICES FMAIN DEGALUTO FUNC

Press ENTER to close the window. Press F2 for Plot Setup. Select F1 ( Define).

il mgintb Flok 1 i)

Figs? MO*

A0
c Entsr=iAYE 2 ESC=CAMCEL

MAIN DEGAUTD FUNC

Enter to save. Select ¢ F1 (y=)

+FLOT: 4
wFlok 1s e Ol i

MAIN DEGAUTO FLNC
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The data will be plotted in Plot 1 and the regression curve in y4(X).
Set up the plot window based on the data (or use F2/9:ZoomData), then GRAPH (¢ F3)
i |

®Mmin=H,

wmax=10C0.
wsCl=100, o
umin=e,

gmax=100.
yscl=10. o
HIEE

—
<MAIN DEGAUTO FUNC HMAIN DEGAUTO FUNC

If you wish to name the data columns, return to the Data/Matrix editor. Label column c1 by
placing the cursor in the cell above the cell labeled c1, press ENTER. Type the title. Repeat
for c2.

Fi- 3 Fx | F4 |FE JFEF7
Tools|Flot Sekur|Cell|Header|Calc]utitfstat)

tATH [pop bldgs | [
cl cd C5

1 150 4

2 250 El

3 f=1a]c] 31

B SR 2i

rlci=

AN DEGALTO FUHC

Now we calculate the error. Move the cursor to the cell named c3, then type the formula.
Repeat for c4. Label both columns so you know what they are.

Fir Fz Fz F4 FE |Fao F7 Fir Fz Fz F4 FE |Fao F7
T-:--:-15|P1-:-t Sibup|CeTl|Header| tu1c|uti1 Shat T-:--:-15|P1-:-t Sibup|CeTl|Header| tu1c|uti1 Shat

aTh [hldgs [linfit][error ATh [hldgs [linfit][error
[ebe] o [ebe] [t} =]

1 E] ~L 714 1 E] ~L 714

2 El 2. 304 2 El 2.304 |-, 6964

3 31 29,24 3 31 29.24 |-1.759

4 20 29,24 4 20 29,29 (9,241

cA=gdicln Arilcd=-4. 071428571429

HAIN TEG AOTD FUNL FATH TEG ALTO FUNC

Now plot the residual error. Go to y= (¢ F1), and turn off (F4) y4 so the regression line is
suppressed. Select F2/9:ZoomData

MAIN DEGAUTD FUNC

If you suspect another fit may do a better job, repeat all the above, writing the new data fit to
a different y function, then compare the residuals of the two data fits using Plotl and Plot2,
for example, for the residual data. You just keep creating new columns in the data table.
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TI1-89 Books available for sale on the T1 website.
http://education.ti.com/us/activity/books/collegebooks.html

Electrical Engineering Applications with the TI-89 (This book is my Reference 4)
by David R. Voltmer and Mark A. Yoder

Table of Contents
Activity 1: DC Circuit Analysis
Activity 2: Transient Circuit Analysis: Symbolic
Activity 3:  Transient Circuit Analysis: Numeric
Activity 4: Steady-State Circuit Analysis and Filter Design (147 KB)*
Activity 5: Power Engineering
Activity 6: Laplace Analysis: The s-domain
Activity 7:  The Convolution
Activity 8:  Fourier Series
Activity 9:  Vectors
Activity 10: Vector Calculus
Activity 11: Electromagnetics
Activity 12: Transmission Lines
Activity 13: Antennas
Activity 14: Manipulating Lab Data: The Diode
Activity 15: Financial Calculations
Index

Advanced Placement Calculus with the TI-89
by Ray Barton and John Diehl

Table of Contents
Activity 1:  Functions, Graphs, and Limits
Activity 2: Differentiation
Activity 3:  Applications of the Derivative
Activity 4: Integration (65 KB)*
Activity 5:  Riemann Sums and the Fundamental Theorem of Calculus
Activity 6:  Applications of Integrals (122 KB)*
Activity 7: Differential Equations and Slope Fields
Activity 8: Parametric, Vector, Polar, and 3D Functions
Activity 9: Infinite Sequences and Series
Appendix A:TI-89 Keystrokes and Menus
Appendix B: Common Calculus Operations
Appendix C: Creating Scripts
Appendix D: Solutions to the Exercises
Index

Major-Specific Applications Available for free on the TI website.

MEPYro0 — see attached Table of Contents

EEPro — see attached Table of Contents

EE200 — see attached Table of Contents
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