T1-89/TI-89 Platinum/Voyage 200 tutorial

Carl Antaki
March 17, 2005

The TI-89 is a great calculator. By a great calculator | mean that it is one of the best calculators
you can find at the moment. Another great calculator is the HP 49g+ which is the first calculator to
include an SD expansion Card.

The TI-89 will be a calculator that will assist you for many years to come. This short tutorial will
let you be familiarized with some of the features of the calculator. The calculator main reference
remains the TI-89 guidebook.

P.S. : I will use the TI-89 for simplification but the other calculators like the TI-89 Platinum and
Voyage 200 are also concerned by the tutorial.
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1 Solving equations & system of linear equations

Suppose we want to solve the following equation: —3z3 + 322 — 22 +5 =0
The syntax is:

solve (-3x"3+3x"2-2x+5=0, x)
or
zeros (-3x"3+3x"2-2x+5, x)

Fi~| F&r [Fi~| Fy~| FE Fé~
Tools|Al13sh ra|Calc|0ther |Fr3miOjClean Ur

l5-:|1ue|:'3-x3+3-:<:2—2-::{ +F
#*=1.38632

FMAIN FAD AUTO FUMC 130
| have written ”,x” after the equation because the variable to solve for in this equation is x
Suppose we want to solve the following system of linear equations:

2c -3y +52z = -1
—3rx+by—2z = 3
or —Ty+8z = =2

The syntax is :

solve (2x+3y+5z=-1 and -3x+5y-2z=3 and 5x-7y+8z=-2,x%,vy, 2)
or
zeros (2x+3y+5z+1 ,-3x+5y-2z-3 ,5x-7y+8z+2,x,vy,2z)

Fir Fer |F3r F"l-r Fo-
Tools|A13sb rajCalc I:Ith-zr' F‘r’ﬂmll] Clean Ur

eplueld - x=3-y+S-=z=-1 p
¥=21~10 and 9= 19-10 ank

MAIN FEAD AUTO FUMC 1/z0

2 Derivation & Integration

2.1 Derivation

Suppose we want to compute the derivative of : 2 + 3z — 5
The syntax is:

d(function,variable, degree)
degree can be omitted, it's 1 by default




Fir Fer |F3v]| Fu— FE Fo-
Tools|A13sb FajCalc|0ther |Fr3miOjClean Ur

- o — .

s A (xZ+3x-5) Zox 43
Al 2+ Tk —5, %2

FHAIM FAD ALTO FUML 1.0

Compute the partial derivative f, of f(x) = sinzy + cos?(z + ¥)

Fir| F&= |F3=| F4= | FE FB+
Tools|A13¢h Fa|Calc|Other |FE3mi0)CTsan Uk

l%[Ein(:{-u}l +[cos(x + uj]z]

COsx-Uli-g— 2 -sinlx +J)-Ch
AisinCxkyl+oos Cxtylr ™2, %2
HMAlW FEAD ALTO FUML 1220




2.2 Integration

Let's say we want to compute | sin z:

Fi~| F&r [Fi~| Fy~| FE Fé~
Tools|Al13sh ra|Calc|0ther |Fr3miOjClean Ur

o sing=d= - Cosl )
JUSinted,
TAIM FAD ALUTO FUNC 130
Compute
// z2y + y? + siny dxdy

To do that on paper we first integrate for x supposing y constant then we integrate for y supposing
z constant

Fir| F&= |F3=| F4= | FE FB+
Tools|A13¢h Fa|Calc|Other |FE3mi0)CTsan Uk

ljj[xz-g+gz+51ntu)]d}¢du

3 2.3

- . I A
COSiyl-= + T + 3

Proros™ gty a+siniyd , xi, ..

MAIN KAD AUTO FUHC 1/30

Let’'s say we want to compute the value of following integral flw 2 COS X

Fir| F&= |F3=| F4= | FE FBr
Tools|A13¢h Fa|Calc|Othar |FFImI0)CTgan Ur

ljiﬂ [ cos(x)]dx

cosC1E) + 18-=inm 100 — cosl

Jlwkcostxd w1, 100
Al RAD ALTO FUNC 130

3 Limits, sums & Taylor series

3.1 Limits

Suppose we want to compute:
lim zx

r— 00

The syntax is:



lim(function,variable,point,direction)
direction is either 1 or —1 and can be omitted
1: limit from right
-1: limit from left

3.2 Sum

Compute

n

=1

Fir| F&= |F3=| F4= | FE FBr
Tools|A13¢h Fa|Calc|Othar |FFImI0)CTgan Ur

. 3 (k2)
k=1

nln+11(2-n+1)
=]

Zik™E, k1,00

FMAIN RAD AUTO FUMC

3.3 Taylor series

The syntax for computing Taylor series is:

taylor (function,variable, degree,point)
point can be omitted , it is 0 by default

Suppose we want to know the 6" degree Taylor expansion of sin z around 0:

Fir| F&= |F3=| F4=| FE FB-
Tools|A13gk Fa|Calc|Othgr |FEImI0)CTsan Uk

B taylorlsinx=n, x, 6, 0)

::{ ®
iz & %
taglorCsint=a =, 6,02
FAIH RAD AUTO FUHL 1730

4 Polynomials

4.1 Expanding polynomials

The syntax is

‘ expand (polynomial,variable)

Let's say we want to expand (z + y)*



Fir| F&= |F3=| F4= | FE FB~
TooTs|A13¢h Fa|Cals|Othgr |FEImi0)Chean Ur

" E}:pand[[}: + u:lq, }:]
e d ot gt 6w g4

expand €ty e, wd
TAIN RAD AUTO FUNL 1/z0

4.2 Factoring polynomials

The syntax is:

factor (function, variable)

Let’s factor the function z2 — 9

Fir| F&= |F3=| F4= | FE FB+
Tools|A13¢h Fa|Calc|Other |FE3mi0)CTsan Uk

u -F“eu:’r,-:u“[::{2 -9, ::{]
[x—31-[x+3)

tactorCx™2d-—9, =2
Al RAD ALTO FUNE 130

4,3 Common denominator

Let’s put on the same denominator the function:

1 1
f(l‘,y)—;g‘*‘m

Fi~| F&+~ |Fi~| Fu~| FE Fir
Tools|A13ck ra|Calc|Other |Fr3mlDjCTean Ur
w L, ,=|..-: + _.:{.i

u GDNDEHDN[% + 2; ’ :-::]
b Y

I,
FMAIN FEAD AUTO FUMWC 230

5 Number operations

5.1 Factoring a number

The syntax is:

factor (number)




Let’s factor the number 1050 for example:

Fir| F&= |F3=| F4=| FE FB-
Tools|A13gk Fa|Calc|Othgr |FEImI0)CTsan Uk

® factor( 1A5E) 2-3-52.7

factor {1050
MAlW READ ALTO FUML 1220

5.2 Finding the GCD & LCM

The syntax is:

’ gcd (numberl, number2) lcm(numberl, number?2)

To find the GCD & LCM of 3 numbers the syntax is:

gcd (gcd (numberl, number?2) , number3)
lcm (lcem (numberl, number?2) , number3)

5.3 Testing if a number is prime or not

‘ isPrime (number)

Let’s see if 997 is prime or not

Fi=] F&- |F3-| Fi~| FE FB~
Tools|A13¢k Fa|Calc|OthgF|FEArl0)CRsan Ur

B izFPrimel 997 trLe
izPrime 997 )
AN RAD ALTO FUNC 170

5.4 Finding the factorial of a number

Let’s find : 64!

Fir| F&= |F3=| F4= | FE FBr
Tools|A13¢h Fa|Calc|Othar |FFImI0)CTgan Ur

" !
1265269321595 9534164 L0433

£

Al FAD ALTO FUML 1/30




6 Differential Equations
Let’s solve the following differential equation:
2"+ =0

The syntax is:

’ deSolve (function, x,V)

We must rename z to y

Fi=| F&r [Fi~| Fur| FE F&r
Tools|A13cbra|Calc|Other|Framil|Clean Ue

ldeSnlue[u' ! +w2-u=El,r-=:, ]
y=EBI-cosfw- =1+ B4 -=infuw-p

MAIN FAD AUTO FUMC

Note that the result is: @3cos(w.x) + @4sin(w.2)@3 and @4 are constants like the constants ¢, ¢s,

.. etc used in Mathematics courses.

7 Sequence

Suppose we want to find the terms of the following sequence:

Upt1=20,+2, Uy=2

We can use 2 methods: the when function or by using the Sequence mode of the calculator.

7.1 The when() function

The syntax of this function is:

when (condition, true value, false value,unknown value)
false value & unknown value can be omitted.

when (n=0,2,2u(n-1)+2) — u(n)
The sign — is to store the function in u (n)
To compute uy, we write : u (1)

Fir Fer |FZ=
Tools|A13¢bralCalc I:Ith-zr' F‘r’ﬂmll] l:1-z-:|n Ur

2.n=0
2uln—=1)else * ulh)

Done
mylly 4

MAIN EAD AUTO ZEQ

Suppose we want to find the 5 first terms of the sequence, we should write:



u(l),u(2),u(3),u(4),u(d)

Fir| FZr [|F3=| Fir | FE FG+
Tools|AT13cbrafCalc|dther|Frami0|Clean Ur

2.n=0
" 2uin—1)el=e + ulhn)

Done
mOgCld w2y w3 uddd  p
4 =8 16 32 B4

UL, R, w3, ued, weSaL
FAIH FAD ALTO TED: E¥ET

7.2 Using the Sequence mode

Let’s take the previous example:
The syntax is:

Ul = 2Uv'n,—l + 27 Uil =2

U, is the initial term

[Triﬂzrzvﬁdz_t]'?; 15151:[5:51' Iﬁr? I ‘l Fi-| Fe= |Fz |F4 |FE= FB=| F?
LoLl ] feteled o} 1 Pl|HERL... |~
Rep THELE ZETUF
< yl=2-ulin-12+ 2 T LT T S 1. |
uil=z
LJE:. 1. I1i. |
u1%= GrFaph <=3 Table OFF 3
u -
iiA= Independent ...... ALTO +
= 5 = ]
4 Entcr==AYE EZC=CAMCEL
UZins= Udina=

MAIN RAD AUTO SER TYFE + [ENTER]I=0K AND [EZCI=CAMCEL

ThaTe|S ebur | e =E-.E-3-':.-'IE--.:=?=-.---.=]E=-: E:'\.-".:l |
Fi ul

li 2.

2. i

3. 14.

4. 0.

= B2,

n=1.

MAIN FAD AUTO SEQ

Note that the table starts at 1 so U is equal to n = 1 on the calculator ,there is a shift of 1 be-
tween the calculator and the real world.
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