USING THE TI-89 A Primer for TI-83 Users (Easy Calculus Summer Assignment)
Come to school on the first day with your TI-89. We will start school by learning calculus, so this
assignment will help you have a good time learning about the amazing features of your new calculator. On the
Titanium (recommended) you can even fit a goodly amount of the Bible on it. (Contact me as soon as possible if
this is a problem. covenantbird@gmail.com) This paper is due on the first day as a 10 point

homework assignment. See http://cs3.covenantchristian.org/bird Calc for this and other info.
[Thanks to Tom Reardon for the following document]

Section 1. <MODE-> key With the cursor flashing on the word FUNCTION, press the
Notice 3 different pages right cursor button

HMODE
F1 T Fz [ Fx
Fadg 1|Fadg Z|Fads ¥

s i FLHCT I0H

Notice all the different modes of
graphing. The first four are on the TI-83
but the last two are not. We will

i POLAR
i SERLENCE

mat... & tomeler F| 33 investigate those later. Press <ENTER>
T PrFitkw PFink............ EY T Frikbw Fri :
BEE to get back to the mode page. Leave

UZE £ AWD * TOOFEN CHOICE: TYFE OF USE £314 + [ENTERIOR [ESC] angle in Radian mode for now.

Go ahead and investigate the Display Digits and Angle and anything else on that page.
Press <F2>. Do NOT hit <ESC> -- it cancels all changes!

Investigate the Exact/Approx item.

2:EXACT means the answer will be displayed as an exact number
(no decimal approximations) 3:APPROXIMATE means the answer
is not shown exactly, but as a decimal. 1:AUTO means the answer
e W = | will be displayed as exact, if possible. If not — decimal
meemnsmowencices | gpproximation. We will usually use AUTO.

Press <F3>

I HMOBE

F1 T Fz [ Fx
Fadg 1|Fadg Z|Fads ¥

+  Unit Zsken.
FarCr

You can investigate the options here if you like.

Press <ENTER> to keep the changes.

Press <ESCs> to leave the screen but NOT keep the changes.
This usually takes a while to completely understand/remember, for
some unknown reason.

k4
= HEEES
Enﬂ'llsh'}

EntersSAVE

UZE £ AMD % TO OFEMW CHOICES

ESCSCAMCEL

The HOME screen

i eire s, || NOtice along the top of the screen: the function keys F1, F2, ...
Along the very bottom of the screen, it displays the MAIN folder,
RADian mode, AUTO mode, FUNCtion mode.

The bar just above that is called the command line. The vertical
cursor should be blinking.

|
HMAIN KAD AUTO FUNC [T

The difference between EXACT and APPROXIMATE on the TI-89.

nd nd ; ;
<2™> <SIN> <3> <2"> <> </> <4> <)> <ENTER> (Notice the pretty print)
Fir FZr |FZ=| Fhr FE FB+ Fir FZr |FZ=| Fhr FE FB+ Fix Fir |[F3=] Fh- FE Fe+
Tonl15|AT13cbra| l:\'.l'lclllthtr' Frami0|Clean Ur Tonl15|AT13cbra| l:\'.l'lclllthtr' Frami0|Clean Ur Tool1s|AT3¢brajCale|Oth ek |Frarmi0jC1ean Ue
[ Em Iz
i 32) g
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To obtain the approximate
value, Press the green diamond

key, ¢, then <ENTER>

Fi-| Fz- F31-| Flir | FE Fa~
Tod15|A13ebra|Calc|0herFEIrIO|Clzan e

L [3-m [Z
eSS z
lsin[ 3::] L FAFIAEFE11ET

(3
FURC R

Section 2 The F1 menu

Press <F1>

Far
Clian UF|

[ |
=

£
4 1187
5t

Fibelete e |37
SlClear Home 33519

TYFE OF UZE £3%t4 + [EMTER] OF [ESC]

<F1> and cursor
down to A:About...

Try a similar idea but with

a radical expression.

Type /(63) <ENTER>

Now press the
green diamond key

¢, then <ENTER>

Press <8> to Clear
the Home screen

Fi~] Fex |Fa=| Fi= | FE Far
TooT5|A13cbra|Calc|Other [FrarmlO|Clean Uk

EAD AUTO

FUNC L]

Press <ENTER>

REOUT

Fir| Fer [Fa[Far| FE | Fo- Fi-| Fe- [Far| Far]| FE | Fé-
hio| i 2he ol 2 ave Dt har e 2win|c1dan s ThiTs|A13ebra|cale|Other Framiofc1aan up
ot T
(3 P u SIHl T J =
sin|3 = o ITom
= 'Elﬂ[ 3 ] LTOFIRETEL1ET
‘I
3 ] SFOFIDETE11EY " [E3 2.7
37 L[5 T AIF2S393E19
FAD AITD FURE 7T T RAD AITE FORE [T

Notice that the screen
was cleared, but not the
command line. <CLEAR>

Fir] Fer [Fa=| Fir [ FE Far
Too15|AT13ekra|Calc|Other |Frami0| Clzan Wk

1
HIRIN

EAD AUTO FUMC [l

Notice that your screen probably

TI-89

Aduancsd Makhsratics Seftwars

Nersion 2,05 0705 2000

Cert. Kew.

CopvFidht @ 2000 Texas Instruments.
A1T Fidhts Feisrued,

+1iE=1-8-4E
EISEIEB 405BE RA22C

TYFE OF USE €14 + [EMTER]T OF [ESC]

HMAlN

EAD AUTO

FUNC

L]

Section 3 Evaluate expressions two different ways

Type <5> <STO>

<alpha> <A> <ENTER>

Fi-| Fz- F31-| Flir | FE Fa~
Tod15|A13ebra|Calc|0herFEIrIO|Clzan e

-] =1

MAIN

EAD AUTO FUMC 1/30

C 2001: A Math Odyssey Reardon Gifts, Inc.

Type <-> (negative NOT
the minus sign) <6> <STO>
<alpha> <B> <ENTER>

Fir] Fer [F3e| Fir [ FE Far
Too15|AT13ekra|Calc|Other |Frami0| Clzan Wk

LRI =1
L - ] )
MAIN FAD AUTO FUNC FFET

has many different codes than

mine. If your Titanium isn’t OS v. 3.10 you'll
want to update it.

1. Ema” me yOUI’ ID asap (covenantbird@gmail.com)
Press the <HOME> key to get back to the
HOME screen.

Type <alpha> <A>
<*> (times) <alpha> <B>
<+> <alpha> <B> <"2>

Fir] Fer [F3e| Fir [ FE Far
Too15|AT13ekra|Calc|Other |Frami0| Clzan Wk

LRI =1
53 h B
Skbh+bH

HAIN FAD AUTO FUHL FRETT




<ENTER-> (Is this right?) **IMPORTANT***
You must realize that you HAD to type the times sign

S A L M M between the a and the b. On this calculator, ‘ab’

is an acceptable variable name. ‘ab’ does NOT mean
R = a times b on this calculator. You will forget this and get
"cE+b € frustrated but | warn you anyway. ©
"5+ b &
e
FAIN RAD RUTO FUNC EFEL]

Just like on the TI-83, the value stored in ‘@’ is 5 and the value stored in ‘b’ is -6. These
values will not change until other values are stored in ‘a’ or ‘b’. To verify this:

Press <alpha> <A> You could try the same Now type
<ENTER> but with b’. x"2+3|x=3 the ‘|’ is
located below the = sign

hio| i 2he ol 2 ave Dt har e 2win|c1dan s Fir| FE- [Fa-| Fur | FE [ Fé- Fi-| Fe- [Fa<| Fi= | FE | Fé-
hata|hehe alcare|nthar e amin|c1dae s hata|hehe alcare|nthar e amin|c1dae s
L= 5 L= 5
BS54 a3 5
" -ch -6 " ’5‘”32 & . 6+h2 &
e . =ab+b ¢ =ab+b ¢
éa 3 . b % _b %
|mn FAD AUTO FUNC LFED) B2 =S
FIRIN FAD AUTH FIRC ZET] FIRIN FAD ATH FIRC ZET]
Press <ENTER> What value is stored for

X’ now? <x> <ENTER>

TooTs|s13cbrolCateuthar pramin|crcan ue B R i e Su rprised ? X' is still

e ° JEIDEEE ¢ avariable. It does not

"z 5 o | retain the value 3

:22+3|x_3 12 mxf 3 |x=3 12 when you use the ‘|’

e E‘* % ‘such that’ key. Hmmm...
BACIRUTE EUNG B/30 HA FAD ALTH FUHEC R

Do you remember how you could go through the ‘history’ on your TI-83? By pressing <2">
<ENTER>? This is done much easier, much cooler on the TI-89. You just use the cursor
keys and press the up arrow until you get to the expression you want. Press the up arrow

key until a-b+b” is highlighted:

Press <ENTER> |la=7 <ENTER>
Fir Fer F3'r| Fhir F& Far Fir Fer F3'r| Fhir F& Far
Tools|A13¢bra|Calc|0ther|Frami0|Clean Ue Tools|A13¢bra|Calc|0ther|Frami0|Clean Ue
3 ju
ok & e -
LI bl b
.l & w43 |xn=3 12
wd e 3|n=3 12 " 5 *
- "ab+b“|a=7 -&
= PETT | P e, |
AN FAD RUTO FLUMC Ef7 HMAlN EAD AUTO FLMC 240 FMAIN EAD AUTO FLMC B/ 20
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Hmmm... now what happened here? Investigate by finding out what values are stored in ‘a’

H ‘ )
andin‘b’.

Fir Fer FZ=] Fu-r FE Fa~
Toals|A13cbra|Calc|0thev|Frami0|Cl¢an U
S+ 5|w=3 1z
L b4
.. 2o -

ab+bcla="?¢ [
LI bl
"h -&
AN FEAD AUTO FUMEC 1030

What happened to the 7°?
Think about it.

Ask around if you are unsure.

Section 4 The <F2> Algebra menu ... POWERFUL!

The TI-89 has a Computer Algebra System (CAS) that can do just about anything that you
learned how to do in Algebra 1 and Algebra 2. Let’s look at just a little of what the CAS can do.
First of all, clear the HOME screen. Hint: <F1> <8>. Then press the <CLEAR> button to
clear the command line. [Bird recommends against clearing the HOME screen. It is fun
having the option of scrolling back 30 times to see what I've done lately.]

<F2> has the algebra menu. Let’s first expand a binomial.

<F2> <3>:expand(

Fi-| Fz- F31-| Flir | FE Fa~
Tod15|A13ebra|Calc|0herFEIrIO|Clzan e

expand ]
HAIN FAD AOTO FUNC [

In order to see the rest
of the answer, cursor up
and to the right

i,

expandl Cx+2 35
HAIN FAD AOTO FUNC 1|

Type y"2 -y —6)
rFFT'TETW?E?rFFT’TE_T_?ET_r_]
Tools|AT3¢bra|Calc|0ther|FrAmI0|Clean Ur

L] expahd[(x + 2)5]
440 =7 +20-2% + 90 % + 32

factor{g™2-y-53]
HAIN FAD ALTO FUNC 1730

(x+2)"5)
*Notice 2 left (

Fir] Fer [F3e| Fir [ FE Far
Too15|AT13ekra|Calc|Other |Frami0| Clzan Wk

Expand{ (x+2 350
HAIN FAD ADTO FUNC [P

Cursor back down to the
command line and press
<CLEAR>

Fir] Fér |F3«| Fir [ FE Far
Tools|A13ebra|Calc|0ther[FEImI0|Clean Uk

= expand[l:x + 2]5]
440w + 8022 + 80« + 32

|
HMAIN KAD AUTO FUNC 1750

<ENTER>
Fir Fer Far] Fur F& Far
Tools|A13¢bra|Calc|0ther|Frami0|Clean Ue

L] expand[(x + 2)5]
diap-wF+o0-22 400 1+ 32

mfactor[yd - y-6)
[9-31[y+2)

:. tor(g*2-y-52

FAIN KAD RUTD FUNL R
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<ENTER> Oh, wow

Fir] Fer [F3e| Fir [ FE Far
Too15|AT13ekra|Calc|Other |Frami0| Clzan Wk

L] expahd[(x +2] 5]
2T+ 10 %t dn T+ 802 b

expand O
FAIN

<F2> <2:factor(

Fi~] Féx |Fi-| Fi-| FE Far
TooTs|A13ebra|Calc|Other [FramiOjClean U

= expand[(x + 2_']5]
A+ 4D =" + 80 + 80 % + I3

factord

HMAIN KAD ALTO FUNC 1/50

Press the right cursor

Fix] Fex |Fi=| Fir | FE Far
TooT5|A13cbra|Calc|Other [FrarmlO|Clean Uk

. expand[(x + 2)5]
4027+ 8052 + 20« + 32

L] Factnr‘[gz -g- 5]
(9 =31 (a+2]

factor{y™2—y-53]

HMAlM EAD AUTO FUNC =430




Use the backspace key
<« to delete as shown:

Fir] Fer [Fa=| Fir [ FE Far
Too15|AT13ekra|Calc|Other |Frami0| Clzan Wk

= expand[l:x +2) 5]
444050 +80-%Z £ 80 % + 32
L Factnr‘[uz -y- 6]
[9-31(9+2]
factord]

FAIN EAD AUTO FUMC Pl

You still need to add the
right )

Fi-| Fex [Fe=| Fi= | FE Fo~
Towuls|a13zbra| Cale|other|Framinlcican ue
5
® gxpandl [+ 2)

d+dn-xF +80 %2 +80 % + 32
z

—u—ﬂ
[9-31-[u+2)

A AT B e Pt e I

AN FAD AUTO FLUHC L)

L Factnr‘(u

<ENTER>
| love the word ‘or’ here

Fi| Fer [Fa-[ Fam | FE | Fo-
hato|hehe alcare|nthar e amin|c1dae s
[u=3rTa+Z]
mfactor[x + 100t + 4047 b
[+ 2)"

2—x=6,x]

®=3F or ®= -2

L snlue[x

FIRIN RAD AUTD ___FUNC D

Type y = m*x+K,X)
* means ‘times’
Too1s|ATAcbra|Calcither |FrAmi0|Clean e
To- 3l 1g+ 2]
mfactorlx® + 10kt + 4005 b
(x+2)°

u snlue[xz —-® =6, x]

®=3F or ®= -2
solvety=mtxthk, x2
MAIN FAD AOTO FUNC 11,50

a+d=b*c,d)

Fix| Fer |Far| Fur | FE Fi~
Touwls[1debralCatc|other|Framiofciean ue
[FF L]
L] sulue[xz —®=6, X]
®=3F ar x= -2
moolueia=m-x+ k,x)
J-k
[

w =

soluvelatd=h+c, d)
HAIN FAD ADTO FUNC 16730

Press the up cursor to go

up to the line as shown:

u Factnr‘[uz -y- 6]
[9-31(9+2]

factord
MAIN FAD AUTO FUNC Bl e

Now <ENTER>

Oh, wow, WOW!

(rESiefond o e o Bmn|crsus] |
Ton1s|ATAebra|Cale)Othep|FraAmi0|Clean e

TR F BHH F ol Kt 52
2

-u-gl
(u-3)-[u+2)
L] Factnr‘[xﬁ + 1EI-><4 + 4-EI-><3 »
(5 + 2)"
T 3430 2 320
HAIN AL AUTO FUNC ¥

L Factnr[u

Press the right cursor
key

Fix| Fzr |Fa=] Fir| FE F&~
Touwls[i19ebra l:uh:ll:ll:h-zr' Frami0|clean U
[g=3TTa+%]
L Factnr‘[xﬁ FRE Y PEVA VT, VY
(2 +2)7

u snlue[xz -®X =6, X]

®=3 ok ®= -2
soluelx™Zd—w=6, x ]
AN EAD AUTO FUHL CFETT

<ENTER>

Fir| Fex |Fa=| Fur | FE Fa~
Touls[1ebrafCalc|other|Framiofclean Ue
=T L]
Zow=g B x]
®=3F or x= -2

mzolueig=m-x+ k,x)

L EDlue[x

solueiy=reex+h, 0

HMAIN KAD AUTO FUNC 150

<ENTER>

Fir| Fer [Far| Fur | FE T&™
Tools|A13cbralcalc|Ene r|Framinfcican ue,
X=3F ar ®= -2
mzolueig=m-x+ k,x)

msoluela+d=b-c,d)
d=-6-c-5

[ELIL] EAD AUTO FUHC 17 0
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Press <ENTER>

Fir] Fer [Fa=| Fir [ FE Far
Too15|AT13ekra|Calc|Other |Frami0| Clzan Wk

= expand[l:x +2) 5]
444050 +80-%Z £ 80 % + 32
L Factnr‘[uz -y- 6]

[4— 3109 +2)
A AT A D e B 5]
FMAIW EAD AUTO FLUMC 2430

<F2> <1:solve(
x"2-x=6,X)

['F:I.v'[ FZr ]‘rsz ruv]‘ FE ]‘ Fi- ]‘ ‘]

Towls|itdebra| Calc|Okher|Framin|Clean e
TR F BHH F ol Kt 52

2

-u-gl
(u-3)-[u+2)

L] Factnr‘[xﬁ + 1EI-><4 + 4-EI-><3 »

(x+ 2)°

L Factnr[u

soluelx™Zd—w=6, x ]
MAIN RAD AOTO FUNC ¥

Backspace as below

Fix| Fzr |Fa=] Fir| FE F&~
Touwls[i19ebra l:uh:ll:ll:h-zr' Frami0|clean U
[g=3TTa+%]
L Factnr‘[xﬁ FRE Y PEVA VT, VY
(2 +2)7

lsnlue[xz—x=5,><]
®=3 ok ®= -2

solued
MAIN FAD AOTO FUNC LT

Press the right cursor
key and backspace

Fir] Fér |F3«| Fir [ FE Far
Tools|A13ebra|Calc|0ther[FEImI0|Clean Uk
L

1'£J

2—><=6,><]

®=3F or x= -2
mzolueig=m-x+ k,x)
_u-k
™

L EDlue[x

soluvet
MAIN FAD AUTO FUNC 1,50

This is NOT what was
expected. WHY?

Answer: Because there are
values stored into a and b.

This is a concern and something
we have to deal with.



We need to clear out the values that are stored in a and b. We do this using:

<F6> <1:Clear a—z>
(<F6> is <2"> <F1>)

Fir FE Far
Tonls GEIGIl] Clsan Ue
1:

3 Restu:ur‘e custom def‘ault.

Fer
13k a

| 1-—-=|r

Fa=| Fh-
Calc]other

:I_-' ...

w =

msoluefa+d=hb-c,d)
d=-6-c—-5

]

=olvedatd=htc, dd
TVFE OF USE £3%14 + [EMTER] OF [E5C]

Press <ENTER> again
to re-solve the equation

Fir] Fer [F3e| Fir [ FE Far
Too15|AT13ekra|Calc|Other |Frami0| Clzan Wk

Beoluela+d=hb-c,d)

d=-6-c—-5
Beoluefa+d=hb-c,d)
d=b-c—-a
msoluefa+d=b-c,d)
d=b-c—-a

RAD RUTO FUHC 19/%0

<F2> <9!Trig>

i Fir | FE Fa~
o015 [ETT ] 1 1|0k k| Framm 0| clan e
2tfactorg
Jtexpandd

fzerost

3
St approxt

& combenomt
TipropFract
8=nSD Lie

T'|'PE IIIR UEE £311 + [ENTER] IIIR [EZC]

Type EXACTLY as below:

Fi-| Fer |Fa=| Fur | FE Fa~
Touls[i13ebra l:uh:ll:lth-zr Framin|cican Ur
Begluefa+d=hb-c,d)

d=b-c—-a
2 &
u i:n:\ml:lenom[; - F]
Z2-bh-6-a
a-b
annd{ tsintxd+cosCxaa™a]
AL AUTO FUNC 20730

‘Grab’ the previous answer

- G-
‘b
2
L] tExpahd[(sm( 50 + cns(x)j ]
g +1

tCollectd
TRIN FAD AOTO FUNC 1721 |

<1> or <ENTER>

Fir] Fer [F3e| Fir [ FE Far
Too15|AT13ekra|Calc|Other |Frami0| Clzan Wk

== o = -2
-

Fi Clgar =T

Clgar 1=characker wariables
a=Z ih CUFFEnt Folder?

£ Enter=YE: 3 £ ESCSCAMCEL 2

=oluwedatd=h+c,

[ELIL] [ T FUHC 17 0

<F2> <6:comDenom(
2+a—6+b)

Tonls|i13ebra|Calec]other|FraminfCican ue
msoluela+d=b-c,d)
d=-5-c -5

Eeplusia+d=b-c,d)
d=b-c—-a

Beoluela+d=hb-c,d)
d=hk-c—a

combenom 2 a—6 k]

HAIN FAD AUTO FUHL 19750

Cursor to the right

Fir
umtr o P S P

2tfactorg
Jtexpandd
4:zeras(
S5t approxt
&: combenomt
ripropFract
2inSoluel

TYFE OF USE €314 + [ENTER] I]R [ESC]

<ENTER>
Fir Fer F31-| Flr F& Far
Too1s|ATAcbra|Calcither |FrAmi0|Clean e

u i:n:\ml:lenomlé - %J

2-bh-6-a
a'b
L] tExpand[(sin( ¥+ cos(x)) ]
2 singx)- -:,05(><3+1

<ENTERS> right )

Fi-| Fz- F31-| Flir | FE Fa~
Tod15|A13ebra|Calc|0her[FEIrMIO|Clzan e

u cnmﬂenumlé - %J

2-b-6-a
a'b
. 2
L] tExpahd[(sm( w1+ cos(x)) ]
2-sinlx)-cosfx+ 1

wllectiasintulhoos Cxa+ld

HMAIN EAD AUTO FUMC e1/E0
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<ENTER> for YES

Fir| Fer |Fa-| Fur| FE Fa-
Touls|A13ebra|Calc|Okher|Framin|Clean Ue
®=3 or ®= "2
Boolusiy=m-x+ k,x)

_d-k
e

Begluefa+d=hb-c,d)
d=-6-c -5

PRI FADAUTE FINE___ i77an

<ENTER>
Oooh...Aaaahh...
e el debr al Cave|nkhar [P dpain|c1dan e

msoluefa+d=b-c,d)
d=b-c—-a

L canennm[% - %]

combenan a—G&-h
AN FEAD AUTO FUMEC ]

<ENTER>

Fix| Fzr |Fa=] Fir| FE F&~
Touwls[19ebralCalz|Okher|FramiO[clean Ue
msoluefa+d=b-c,d)

d=b-c—-a

L canennm[% —%]
Z2-bh-6-a
a-hb

LExpandc
TAIN FAD AUTO FUNC FPEL]

<F2> <9> <2>

Fi- Fir | FE Far
ToolsL)l ht-r-:l Calc]other|Frami0fClean Ur|

o 2tfactord
s Jtexpandl

glzernsil: Z-h-6-a
s approx e —
%: EDNDEHDNE ar hE

s propFrac
2inSolued cos(x)) ]

[ -cosCx) + 1

<ENTER>

Fi-| Fzr [Fa-| Fu | FE TG~
Touls|a13cbra|Cate|Dther|Framinfcican ur,
O ==
a-b
L] tExpand[I: sindxd + cos(xd) 2]
2-sinCx)-cos(x+ 1

BiCollecti2 - sin(x) cosix) +k
sinf2 =)+ 1

.1lle
HMAIN EAD AUTO FUMC 22.-'30




SO! This calculator even knows the trig identities. Well at least some of them, anyway.

Section 5 Graphing on the TI-89

Notice that the Graphing Keys on the TI-89 are where they are on the TI-83 but are green.
So we need to use the green diamond key (GRN ¢) to access these keys.

GRNe <F1> for y=

HMAIN EAD AUTO FUMC

HMAIN EAD AUT FUMC

GRNe <F2> for WINDOW

Fir] Fer
T 15|20

®Min
wmax=10,
#scl=1,
umin=-10.
umax=10.
yscl=]1.
Hres=2,

FAIN EAD AUTO FUMC

GRNe <F4> for TbiSet

Fi-| Fe-| FZ F4 FEx | FE= |F7#i

- THELE ZETUF
1A LT TS S E——
1) R B

Grarh <= Table OFF *
Inderendsnt....... AUTO *

Entsr=5AYE EZC=CAMCEL

HMAIN EAD AUTO FUMC

x"2 —4 <ENTER>

HMAIN KAD AUTO

FUNC

<F3> to trace

XCiE . 12655228

[ s T =

UZE £3+14 OF TYFE + [E5C]

SCHMCEL

Type as below:

Fir] Fer
T 15|20

®min=-20.
Hmax=20.
#sC1=5,
umin=-10.
umax=10.
yscl=2,
wres=2.]

FAIN EAD AUTO

FUMC

Type as below: *Use
the down cursor to go

to Atbl box.

Grarh <-* Table OFF *

Indsrendznt....... AUTO +
Enter=iAVE

EZCSCHMCEL

[ELIL] EAD AUTO

FUHC

C 2001: A Math Odyssey Reardon Gifts, Inc.

<F2> <6:ZoomStd>

1: ZoomBosx
2 foomln
38 ZoomOut.
b 42 Zoombec
a4 5EZDDNS I~
HE =1
4
Yy
g2imy=
MAIN FAD ALTO FINC

Type 3 <ENTER>

HMAIN EAD AUT FUMC

GRNe <F3> for GRAPH

FAIN RAD AUT FUMC

Press <ENTER> to save
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This is just a small, minute part of what the TI-89 is capable of doing. It is an awesome
machine, as you will find out even more as you use it.

BIG IMPORTANT MESSAGE - DO NOT
UNDERESTIMATE THIS

The TI-89 is a very powerful calculator. It is like a mini-computer with $1500 of software on it.
The AP exam allows it on half of the test. NO calculator of any kind is allowed on the other
half of the test. None, nada, zilch.

Some colleges allow students to use the TI-89. Many do not. Many colleges require all
students to have laptops or allow other types of calculators (TI-83, HP, scientific, ...). At some
colleges it depends upon the individual professor as to whether or not you can use any kind
of technology.

For these reasons, | must teach you how to do calculus WITH the technology and withOUT
the technology. | must prepare you for any college — any professor — any situation. | cannot,
will not, let you become calculator dependent. (Sam | am. ©) But you have to help me with
this. Do NOT let yourself become dependent on a calculator.

Consider the following:

There are three types of calculations in this world:
e Mental Math
e Paper and Pencil
e (Calculator/Computer

It is my job to not only teach you HOW to do each of those three types of calculations, but

also — and just as important — WHEN to use each of those three types of calculations. | will
be stressing ‘appropriate use of a calculator.’
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PRACTICE WHAT YOU HAVE SEEN SO FAR

(And don't be afraid to ‘play around’ and try other features. Investigate. Try some other problems. Start to see

just what mathematical power you hold in your hands.)

Suggestions: Write something for the bolded problems.

Work with other people on this — even if it is over the telephone.

Start to refer to theTI-89 manual.

WHAT?! You think that we are going to read the manual?!! Did you see that document? ...Yes, | do believe that you will
read the manual, but as a reference. Get used to doing things like this. © Old people like me have to do this all the time.

2.a)
b)

Go to the HOME screen.
Use the <MODE> key to change DisplayDigits to FLOAT6 and the Angle to DEGREE

c) Type the m key and <ENTER>

d)
e)

f)

d)

Did you get 3.14159? Why not? How could you get the approximate value for ©t?
That’s right, use the GRN e key

Evaluate sin 30 both exact and approximate

Evaluate cos 30 both exact and approximate

Evaluate tan 30 both exact and approximate

Evaluate +/28 both exact and approximate
Reset the MODE back to FLOAT and RADIAN
Store 3intoc; -4intod

Evaluate the expression: ¢”+c-d with the TI-89

Store -5intoc; 2intod. Grab ¢® +c-d and reevaluate with the new values
Evaluate x’ —x°+2x+5 for x =6usingthe | key

Use <F6> to ‘clean up’, that is, Clear a-z

4. Using the algebra menu:

a)
b)

c)

d)
e)

f)
9)

h)

Expand: (a+b)’ (a+b)’ (a+b)*
Factor: y*+2y-—15 x’—16x a’ —64 b’ +8

Use the up arrow to highlight the answer to (a +b)’ and then factor that answer

Factor: x* =5
OK so part e didn’t factor. Just for fun, type: factor(x*2 — 5, x) and <ENTER>
Hmmm...

Factor y”>—12 inthe same way as we did part e
Solve: 3x+ 4 =14 Exact solution and approximate solution.

Solve: y*> = 6y Exact solution and approximate solution.

Solve: 37> — z = 5 Exact solution and approximate solution.

Solve: a =%-h-(c+d) for c

Solve: a =%-h-(c+d) for h

Use the trig expand feature to expand each of the following:
sin(a + b) cos(x — y) tan(c + d)

OK so the calculator doesn’t know ALL of the trig identities.
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In y1, type yl = — 3)6 +2 Graph with ZoomDecimal

o
L

2
b) Leave y1 on. Graph y2 =x" -2 using the same window

c) Use <F5> <b5:Intersection> to find a point of intersection in the fourth quadrant
(See if you can figure this out, OK? Don't forget about referring to the manual)
Highlight y1 and ‘turn it off’ by pressing the <F4> key to ‘uncheck’ it. Do the same
for y2.

3 2
e) Graph y3 =x —4x " +2x-3 using ZoomSatndard

f) Use <F5> <3> to find the coordinates of the relative minimum point.
Use <F5> <4> to find the coordinates of the relative maximum point.
Label your answers as ordered pairs rounded to 4 decimal places.
g) Regraph y3 using the following window: X[-5, 8]2 Y[-20, 20]5
h) Set up a table that starts with x = 2 and a Atbl of 1. View the table for the values
generated by y3. Use that table to evaluate the following:
when x = 6, y3 = ?
when x = -1, y3 = ?

e

-

6. Read the following and fill in the table. Some of the table has been done for you.

Whatever way he [the geometer] may go, through exercise will he be lifted from the physical to the divine teachings, which are little
accessible because of the difficulty to understand their meaning...and because of the circumstance that not everybody is able to have a
conception of them, especially not the one who turns away from the art of demonstration. Preface to the Book on Finding the Chords in
the Circle by al-Biruni, c. 1030 A.D.

...the theory of number is not to be lightly regarded, since it is made quite clear, in many passages of the Holy Scriptures, how highly it is
to be valued. It was not for nothing that it was said in praise of God, “You have ordered all things in measure, number, and weight.”
Augustine, City of God, 430 A.D. or so

Philosophy is written in this grand book, the universe, which stands continually open to our gaze. But the book cannot be understood
unless one first learns to comprehend the language and read the letters in which it is composed. It is written in the language of
mathematics, and its characters are triangles, circles, and other geometric figures without which it is humanly impossible to understand
a single word of it; without these, one wanders about in a dark labyrinth. Galileo Galilei, 1623

The long chains of simple and easy reasonings by means of which geometers are accustomed to reach the conclusions of their most
difficult demonstrations led me to imagine that all things, to the knowledge of which man is competent, are mutually connected in the
same way, and that there is nothing so far removed from us as to be beyond our reach, or so hidden that we cannot discover it, providing
only that we abstain from accepting the false for the true, and always preserve in our thoughts the order necessary for the deduction of
one truth from another.

Rene Descartes, from his Discourse on Method, 1637

Genesis 1: 27-28
Proverbs 3:13-20

Author What reason does this suggest? Why?
al-Biruni Understanding math can help us understand God God wants us to know him. Understanding the order and beauty of
God’s world can also help us understand God’s order and beauty.
Augustine
Galileo
Descartes
Genesis This quote is sometimes called the “cultural mandate” — God Caring for something involves understanding it, and mathematics
1:27-28 has made us stewards of the earth and has given us the can help us a great deal to understand both the physical and the
’ responsibility to care for and nurture it and to build cultures. social worlds around us.
Proverbs The last two verses suggest that wisdom is the basis on which the
3:13-20 earth is founded. When we begin to see how much of the structure
: of the universe is mathematical, it seems like a reasonable
inference to conclude that some of the wisdom referred to here is
mathematical.
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