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

®gxpand([x + 11-[x - 3]
><2 -2-m-3
L] expand[x -1 [ 2w 1]]

1
><+;+1

expand (™ -1 k™2 tu+1 )

HMAIN KAD AUTO FOL 30

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

® factorid-x + 12) 4-[x=+3)

u Fac.t.nr*[ﬂt-xz + x]
weld-w+ 1)

®factor[a - 3k a-fa-bl

factor{a™2—s+bi]

HMAIN KAD AUTO FOL 330

Flr] Fer [Fze| Fir | FE Far
Too15|A13cbra|Calc|0theF[FEIMIO|Clzan Uk

Beoluel?-x—5=12,x)
w =172
l501ue[2-x2—5-x=9,x]
=15 o -[19_‘?1—5]

solue{@x™Z-5x=9,x2

[RLIL] EAD AUTO FOL ERED]

Flr] Fer [Fze| Fir | FE Far
Too15|A13cbra|Calc|0theF[FEIMIO|Clzan Uk

B 0efine hix) ={2-%<>,<><_<1 -91159

Dahe
Ll gLy ] 3
m by 7 13

[RLIL] EAD AUTO ERED]

Flr] Fer [Fze| Fir | FE Far
Too15|A13cbra|Calc|0theF[FEIMIO|Clzan Uk

- snlue[ 51n8(36’;l - 51né48) . b]

= 16 cos42)-[2
5-15

soluel{sin{36ap-8=(=in{43..

[RLIL] DEGAUTO FUHC 1/30

Fir] Fer [Fa=| Fir | FE Far
Too15|AT13ebra|Calc|Other |Frami0| Clsan e

T

53

Emit{{ZXH)*E{{Z*{i—D/n}...
HAIN EAD AUTO FUNT 1750

Northfield
Mount Hermon
School

Using the TI-89 in Mathematics

This manual was created by members of the Northfield
Mount Hermon mathematics department in June of 2001.

It is designed to supplement the instruction of mathematics in
our curriculum and to serve as a guide to the student in using
the TI-89 to enrich the learning of high school mathematics.

May 10, 2002
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CHAPTER 1 - OPERATIONS

1. Preliminaries

arithmetic and other operations:
The TI-89 uses the standard keys for addition, multiplication, subtraction, division,
exponentiation and grouping as do all calculators.

If the TI-89 returns a result in exact form, you can get a

decimal approximation by pressing green diamond, Enter.

Fi~] Fex |Fa=| Fi= | FE Far
TooT5|A13cbralCalc|Other [FramlO|Clean Uk

[z

n[Z 1.41421

L0230

HMAIM EAD ALTO FOL

pull-down menus

Just like a computer, the TI-89 makes use of pull-down menus.
The expand command can be found using the F2, Algebra menu, shown below.

Ti- P = | fu | F& Fa~
Touls QALY Ca1c|okher|Framinfciean ue
lisalued

ffactor
fexpandd
fzerost
fapproxd
fcombenomt
fpropFract
dhSoluet

3
3
3
&
I
g

TYFE OF UZE £3%t4 + [EMTER] OF [ESC]

To type a variable name like a or b, precede the letter with the alpha key.
The following show some of the operations available under the F2: Algebra menu.

Fir Fzr [FZ=] Fhr FE Fa~
Tools|ATdckra tu1c|l:|th-zr Framl0|Clsan e

Fix Fer [Fi=] Fh- FE Far
TooTs|A13cbra|Calc|Other [FramlO)Clean Ur

Fir Fzr [FZ=] Fhr FE Fa~
Tools|ATdckra tu1c|l:|th-zr Framl0|Clsan e

®expand([x + 11-[x - 3]

lexpand&x-—st]

2
_2. _3
[ -1[ z § ]]K %o B4+ 12 w-8
- o : +x+1
expandl x Y ® \ Iexpand&a-+b)3]
xhp at+3 2% b+3ab+nd " combenomil 3 + 278) 7012
expand ™ -1 k™ d a1 ) expandl Ca+b i3] combenomil ~3+2-8%
HRIN FAD AUTO FOL FREL] MAIN AD ADTO FOL ¥ HAIN FAD AUTO FAE 1750
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The only key that the TI-89 has for logarithms is for the natural logarithm. It is possible
to access the common logarithm by typing log or by accessing it through the catalog.

To compute the log for a number with a different base, it is necessary to use the change-
of-base formula.

For example, if you wish to compute log7(53), you would need to enter In(53)/In(7).

The following shows the exact result, and the result when green diamond ENTER 1is
pressed.

Fir] Fer [Fa=| Fir | FE Far
Too15|AT13ebra|Calc|Other |Frami0| Clsan e

o 1n(53 Ln(53)
In(7) In(73
1ng 33y

2. 04033

EAD AUTO FAE

2. Complex numbers i is found above the catalog key

Operations on complex numbers are performed by using any of the arithmetic operators.

Fir] Fer [Fa=| Fir | FE Far Fir] Fer [Fa=| Fir | FE Far Fir] Fer [Fa=| Fir | FE Far
Too15|AT13ebra|Calc|Other |Frami0| Clsan e Too15|AT13ebra|Calc|Other |Frami0| Clsan e Too15|AT13ebra|Calc|Other |Frami0| Clsan e

596 g
frsisTeia S O "(2+5:4)° 15939+ 194604
wiS3 i 16+11-4 miz+54) %

7Hi B 15535 igd4en .
57 il ["E=Ta 1617 + 137174 SSdnraoel | Sodariiel b
38 TP 53]
FMAIW EAD AUTO FRRE A0 FMAIW EAD AUTO FOL 2430 FMAIW EAD AUTO FOL 2430
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CHAPTER 2 - FACTORING

It is always a good idea to delete all one-character variables before beginning a new
calculator session. The easiest way to do so is to press F6:Clean Up, 2:NewProb.

Fi Fe F4 FE Far Fi~] Fex |Fa=| Fi= | FE Far
Calc]other|FramiOEaELTRIT TooT5|A13cbralCalc|Other [FramlO|Clean Uk

u HewPrab Date
HewPraky

FAE Y30 EAD AUTO FAE i/30

Here are examples of factoring:

common term

Fir Fzr [FZ=] Fhr FE Fa~
Tools|AT13cbra|Calc|Other|FEImib| Clean e
®factorid-x+ 12) 4-[x+3)

L Factnr[4-x2 + x]
soldw + 10
lf‘actnr‘[az—a-b] a-la—-h)

factor{a™2—akbi]
MAIN RAD AUTO FOL EFET

NOTE WELL: It is necessary to write the multiplication
symbol between the a and b variables. If it is left out, as it is
in the second example to the right, the

TI-89 treats ab as a single variable and won't factor the
expression.

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

lFactDr‘[az—a-b] a-la-h)
u Factur‘[az = ab] _52 —ab
RN EAD AUTD FOL R

trinomials

Fix] Fex |Fi=| Fir| FE Far Flr] Fer [Fze| Fir | FE Far
TooT5[A13cbra|Calc|Other [FramiO)Clean U Too15|A13cbra|Calc|0theF[FEIMIO|Clzan Uk

difference of two squares

L] Factor‘[xz — - Eu] u Factur‘[xz - 25]
[x=3)(x+2) [x=5)[x+5)
factor{x™2-251]
AN RAD AUTO FOL 1750 AN RAD AUTO FOL FYED

page 2-1




sum and difference of two cubes

Note that to see the entire result below, it is
necessary to arrow up and arrow to the

right.

grouping

Fi~] Féx |Fi-| Fi-| FE Far
TooTs|A13ebra|Calc|Other [Frami0jClean U

L] Factnr‘[xS + 125]
[+ 5122 - 5.5+ 25)
L] Factnr[B-XS - 2?-96:]
[2->< - 3-'\52]-[4-><2 + Eu-x-g;"

factor{8x"3-2Fy™62

MAIN KAD ALTO FOL AT

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

factoria-x+a-gd+hbh-x+b-p
[a+b](x+y]

L Factnr‘(xE - 6-x2 -9-w+ 54]
&)-[x — 3] -[x + 3]

e
HMAIN KAD AUTO FOL R

Factoring over the complex numbers

In order to factor over the complex numbers, you must use the command cfactor.

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

ctfactorCx™Z+42
HAIN AL AUTO FOL D

lFactDr‘(x2+4:| ><2+4

L cFactDr‘(xE + 4]
[x+ -2-4)(=+2-1)
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CHAPTER 3 - SOLVING EQUATIONS

1. linear, polynomial, logarithmic, exponential, rational, absolute value, radical.

On the TI-89, if we wish to solve 2x-5=12 for x, we write
solve(2x-5=12,x)

Here are some examples of solving equations.

Fir | _Fer |Fe=| Fu= | FE F&~ Fir | _Fer |Fe=| Fu= | FE F&~
Touls|i1debra l:uh:ll:lth-zr Frami0fclean UF Touls|i1debra l:uh:ll:lth-zr Frami0fclean UF
Bsolue(Z-w—5=12,x)

w= 1742 B soluelloglld) =x, x)
2 _ 1n(12)
wzoluelz %2 -5 x=9,x =Tl
N Z- R ¢ ) = zolue(1oa(12) = x, x)
4 4 #=1.0791%
soluelfx"2-5x=9, =2 soluellogilZi=w, =2
TN AR AUTO FOL ERE] TN EAD AUTO FOL ERE]

RECALL: Pressing green diamond and then Enter gives a decimal approximation.

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

L] 501ue[4x =19, x]

_ _lnfl9n
EE D

menlueld47 =19, )
w=2,12396

R

FIRIN “RAD AUTD FOL R

The next example is a particularly difficult problem to do by hand that the TI-89 does in a
snap.

Fir Fzr [FZ=] Fhr FE Fa~
Tools|ATdckra tu1c|l:|th-zr Framl0|Clsan e

2_=.
lsnlue[%=9,x]

323 (575
N - S | %

RAD RUTD
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Here is the solution to an
absolute value problem.
The absolute value
command can be found
under MATH (2™ 5),
1:Number, 2:abs, or it can
be accessed by the catalog
key.

Here we solve a linear
inequality.

Fi-| Fz- F31-| Flir | FE Fa~
Tod15|AT13ebra|Calc|0herFEIrMIO|Clzan e

Here we solve a radical
equation:

Fi-| Fz- F31-| Flir | FE Fa~
Tod15|AT13ebra|Calc|0herFEIrMIO|Clzan e

Fi-| Fz- F31-| Flir | FE Fa~
Tod15|AT13ebra|Calc|0herFEIrMIO|Clzan e

meolue(lx -2 =5,
XET Or = 3

Bepluslx — 346, ®) ®4 11
soluetx-546, =]
1750 MAIN___EGE RAD AUTO FIL 1750

2. Systems of Equations

Wonluel [ -5+ [ +3=12,x]
_ 334

This is the syntax necessary to solve a system of linear equations.
This command can most easily be accessed by CUSTOM (2nd Home), F3: Solve, 4:

solve (and , {x,y}).
LR <. P P

arnd
31w,y
Jr=oived and RSN

Frr
o

meolue(lx -2 =5, %)
X=F oF x= -3
soluetabs{x-20=

TYPE OF USE £314 + [ENTER]

231
Ok [EC]

solve(2x -3y =4 and —x + 7y = -12,{x,y})

Fir] Fer [Fa=| Fir | FE Far
Too15|AT13ebra|Calc|Other |Frami0| Clsan e

Beolue(Z2-x—3-u=4 and -xp
w=-8s11 and y= -20-11

FAIN EAD AUTO FOL 1/30
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3. Linear Programming
Here is an example of a linear programming problem, and how to go about solving it.

Find the maximum value of the expression z = 5x + 8y, subject to the following
restrictions:

2x+y<10
2x+3y <14
x>0
y=>0

First, we graph the solution set. This requires solving each equation for y and shading the
appropriate region. The two equations are y1=10-2x, and y2=14/3-2/3x.

For example, we wish to graph below the graph of y = 10 — 2x. We select that function,
choose F6:Style, and option 8:Below.

16— 2

“y [l 3
wy2=14-3 - 243
|=| =

gl Cxa=10-2%x
AN RAD AUTO FUHL

We do the same thing with all other functions to be graphed.
For xmin and ymin, we choose 0.

The resulting graph is shown below.

EAD AUTO FUHC

The technique of linear programming requires that we find all points of intersection and
determine the value of z at each one.

We can find the coordinates of the points of intersection by F5:Math, 5:Intersection and
following the prompts. The screen below shows that the key intersection point is at (4,2).

page 3-3



Alternately, we can use the command for solving a system of equations to find the
intersection points, as shown below.

This command is solve (y=y1(x) and y=y2(x), {x,y}). Recall that the command
solve (and , {x,y}) is found by using the custom menu (2nd HOME) and pressing F3:
Solve, and then choice 4: solve ( and , {x,y}).

1F2=] F3= [F4=[ FE- Fa~ F7=
Nar || oTugfUnit] 2e mbeT)ink e Frat™ | Teol

u HeProb Dohe
mzolueiy = ulix) and u=yZip
=4 and y==2

soluvety=gllx) and y=g2lxl..
RAD AUTO FUNC T

The other intersection points (which are x- or y-intercepts) can be easily found to be
(0,0), (0,14/3) and (5,0).

So now the problem comes down to finding the maximum value of z = 5x + 8y over these
four intersection points.

This can be done easily enough by hand, but we can also use the TI-89 as a spreadsheet
to answer the question. This technique is covered in Chapter 8.

Fi-|" Fz F= | F4 | F5 [FEs|FF
Touls|F 1ot Setur|Cel1|Header|Calcfuin)stat
AT I |
cl cZ [=51

1 ] ]

Z ] 14-3 J112+3

3 4 2 35

4 = ] 25
CE=Sc ] HEkc br1c3=0
HAIN FAD AUTO FUHL HMAIN RO AUTD FUHE

This table shows us that the maximum value of z occurs when x=0 and y=14/3.
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