CONTS

T1-89 Titanium Workshop

Saturday, July 17" 2004

T1-89 Titanium Hands-On Activities

T1-89 Titanium “ Geography” :

Apps Desktop
Turning ON the Apps Desktop:
1. Press MODE
2. Press([F3]
3. Scroll down to the Apps Desktop field.
4. Select 2:0N

—Wiew the full name of the highlighted App.

Select or edit

categories. kL Prodram Editor Lol View the time and date.
@ B ';'£ Press [ENTER] to open
_|:.|' — " .
Clack Daka/Hatri... Grarh / the hlgh“ghmd App‘
, Flz<)=0 Scroll down to view
Check status line HeT & MUPF i 50, [DEEIEINT

additional Apps.

information. — AN Fifilt AUTD FUNC
TI-89 Apps desktop

USB Connectivity:

= VAR-LINK Send commandstry USB first
= SendCalc, GetCalc have now optional port parameters
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CONTS
I ntroduction to Some Applications Preloaded on the T1-89
Titanium:

CellSheet™

Key Features:

» Create cell formulas using calculator functions (including CAS!), and automatically
recal cul ate results.

* Analyze spreadsheet data by using calculator graphing and statistics capabilities.

* Import and export variables, lists, and matrices, aswell as CBL 2™/CBL ™/CBR™
data.

» Save and re-open spreadsheet files.

Activity: Recursive Derivatives and Integrals for f(x) =x, X*2,..., X5

Press APPS, choose Flash Apps, then CellSheet, and New. The Tepe: SFEH

New dialog box will pop up. Notice that it will appear with a sl
default name (s01, s02, etc.) already in the variable box. You can
edit this name for the SPSH variable or press Enter to accept the

default name.

UZE + AWD + TO OFEM CHOICES

The CellSheet screen will then come up, with the cursor in cell
Al. The 64 columns are lettered A - BL, therows 1-999. The
top left cell containsthe first three letters of the current filename
(s01 here). Notice the edit line at the bottom of the screen, the
menus at the top.

i il i £ |F
=E1 A |B C
1
e
5
4
5
Hi:

Arrow around the spreadsheet to show how the cursor moves. 2™
with arrows will move the cursor up/down/Ieft/right one page at a

) - ) > HAIN RAD AUTO FUNC
time. Diamond with arrows will go to the extremes of the
spreadsheet.
Put some titlesin the first row to denote the functions, L L L e Y L P Lt ML
derivatives, and integrals. Pressthe alphakey twice to turn one =a1 [A E C
alphalock, and simply start typing. Notice that the cursor jumps 1 [furcs
to the edit line once you start typing. Typein funcsincell Al §
Press Enter. P
5
Notice that the contents from the edit line are pasted to the cell Az
and that the cursor moves to the cell below. LifiH HALHUTD  FUM:
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Arrow to cell B1 and enter the text derives. Press Enter. Cursor to
cell C1 and enter the text integs. After pressing Enter for cell C1,
cursor back up toit. Notice that, on the edit line, that integs has
guotation marks around it. Thisis so that the calculator will
understand it astext and not asavariable. You can typein text Cl: "integs

. . . MAIN FAD AUTO FUNLC
with quotes around it, but the app does not make you do this.

1-[Fe-[F3~[ F4 [FE | Fa~ [F7~] FB
File|Flat|Edik|Unda| ® [Funcs|skak|ReCal

=1 [A E C
Arrow to cell A2. We are going to build a sequence of functions. é funcs ldetivs  linteg:
To start it, put =x in cell A2. Thisisso that Cell Sheet understands 3
this as an expression to update, not as text. o
5
A ==
MAIM FAD AUTO FUHC

To continue the sequence, type the formula=A2*x in cell A3. Note

' .. 1| Fev|Fax| F4 |FE | Far |Fre| FB
that you can use upper- or lowercase letters when writing cell i A e o P Y

references. In cell A4, create the formula=A3*x, but try adifferent [[=2L]A E__ =

way to get the cell referenceinto the formula. Type =, then press ; funcs - derive jinted:

Sto. Notice that the cursor has left the edit line and that cell A4 is T o

now dark. Arrow up to cell A3 and press Enter. The reference A3 EH

has been pasted to the edit line, none of the cells are dark, and the = 45: -

cursor is back on the edit line. Finish the formula by typing x. FIRIN FADRUTO ___ FIAC

Press Enter. Create asimilar formulain cell A5 (=A4x). TR S R
Filg|Flot|Edit|Unds| £ |Funcs]=tatjReCalc

Arrow to cdl BZ_. Create the formula= d(A2,x). Arrow back up to 5?1 ?umg SEPWS Enteg_s

cell B2. Pressdiamond copy. Arrow downto cell B3. Press = = 1

diamond paste. The results should be as at right. To copy thesame |[_3 e

formulasto cell B4 and B5, press and hold the shift key, and press ; iii

the up arrow. Press diamond copy. Arrow downto cell B4. Press (5= T GEE
diamond paste. Now you have all the derivatives of the functionsin [FaiR RAD AUTD ___ FUNC
column A.

i-|Fe~[F2-[ F4 [FE | FG~ [F7~[ FB
File F'1-:-l: Edit]Undx 5 Funcs|Skat ﬁ-zl:-cﬂ-:

Arrow to cell C2. Press F3 for the Edit Menu, choose Fill Range. - — e h
For theinitial formula, typein =[(A2,x). Notice that C2 (the cell Formula: [FFmzm
you were in when you chose Fill Range) is already in the Range ﬁﬂ:i*:;_ [(FEY: E—
box. Finish the range by typing :C5 at the end of the box. Press ﬂﬂ <EZEUANIEL
Enter, Enter to execute. —

HMAIH FAD AUTO FUHE

Now you have all theintegrals of the functionsin column A aswell S G R R ) T ok

as the derivatives. You can really experiment with this now, =01 B o 0
entering different functions into column A and seeing how columns L |derius 1r'|tegE.
B and C recalculate. =
3 2*:{ m
4 R =g
S d#" 3 m
C2:C5
HMAIH FAD AUTO FUHE
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Symbolic Math Guide

Let’sstart solving problemswith Symbolic Math Guide!

Press[ON] to start the calculator.

Press[APPS] and highlight Symbolic Math Guide.
Press(ENTER].

Press(ENTER].

Choose New; pressENTER].

Type in aname and press [ENTER].

Problem 1: Solvelinear equation 3[ X +1=X — 2 for x.

Press(F2):1 to type in the new problem

Choose(F3]: 1 for solving linear equations.

Typeinsolve(3[ X +1= X — 2,x) and press(ENTER]

Press(F4) and choose a transformation that will accomplish this goal, for example:
Press(F4) and choose ‘ subtract ? from each side’ and type x when prompted.
Press(ENTER] to clean-up the result.

Move the 1 to theright-side. Press(F4] and choose ‘ subtract...’.
Press(ENTER] to clean-up result.

Press[F4] and choose ‘divide...".

Press(ENTER] to clean-up result.

Press @ repeatedly to scroll through your solution.

FliSolwe for =

Iwtl=u-2

F subtract = from each side
Iwtl-—w=xw-—-2-=x
Fsinplify

2w+ l=-2

k subtract 1 from each side

rmdinskoures 141z Solug Lingar E4n

Fiw| Fow fT% & FEw [ FGv [Frw(FB
Set|Prob| Bt Teans[Taols|ctrl | 7] v
Fl:Soluwe for x

FEimplitd

2om= -3

Fdivide each side by 2

2w -3

z z
ksirmplify

rdinstoures 1412 Solue Lingar E4n

Problem 2: Solve linear equation c[x+3=b for x.

Press(F2):1 to type in the new problem

Choose(F3]: 1 for solving linear equations.

Typein solve(c[x+ 3 =Db,x) and press [ENTER]

If you are not sure of the goal of solving this problem, press(F7):1. We want to move the
3 on the left-side to the right-side.

Press quick key [=]. Type 3. Press [ENTER].

Press(ENTER].

Press[=]. Type c. Press(ENTER]. Dialog box “This action ...” shows up.

Press[ENTER] to Continue. Please note that the Problems statement has been modified to
include the constraint c # 0.

Press(ENTER] to simplify the result.
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Fiv] Fiw

£ & FEv | FG™ |Fe%E
Set. [Prob| [*b[Trans|Tools|cirl| 7] v

F3iSoluve for

F3:Solwe for x

cow+3=h

kzubtract 3 from each side
cox+I-I=b-3

Fimplify

coxw=h-73

raginttoures /i1 Folue Linear Ean

FSIMF1lT
cx=h-3
kdivide
S

[ [
kFzimplif
b-3

]

each side by o

b-3

L]

P zubtract 3 from each side
Cx+3-3=b-3

Fzimplify

cox=b-3

b divide each side bu
= b-3

c
MainteUFPS 321 Tolug Lingar Ean

FadinEeUrFS 2741 Zolus Lingdr E4n

Problem 3: Compute the derivative dicos(x“)

X

e Press(F2):1to typein the new problem

e Choose(F4]: 1 for computing derivative

« Typein d(cos(x"4),x) and press(ENTER]

* Press(F4] and apply ‘derivative of composition’.

*  SMG provides adiaog box which requests definitions for the outside function, f, and the
inside function, g. Enter the information or press for Help (SMG will provide possible
choice for the two functions.) Make sure that the choice is the one you want. Change it if
itisnot. Press + twice to continue to the display.

»  Think about the result (or write it down). Then press + to see SMG’ sresult.

»  Compare results and explain any significant differences.

* Press(F4] and look for away to transform the remaining derivative. Choose for example

F4:iCompute Derivative

derivative of cormpoasition

e =7 oLl

Lozl

fiur=[zosfud |
u=gixi=lx"d |

maintkboures 4/ Cerpuke Derivativg

HMAIN

F4:Compute Derivative

b derivative of composition
—ei 4y, 4

sinlx%] dx[x ]

L LS S I S e ]
—sin(x®). 4041

bzinplify

Enter=ok (FI=HELF ¢ESC=CRHCEL -4 (4]
FRD HUTO FUNC 474 fadifhbeUFES Y4 Compubs Derivative

Problem 4: Compute the indefinite integral J- x [$in(x)dx

e Press(F2):1 to typein the new problem

¢ Choose(F4]: 2 to compute indefinite integral

*  Typein [(x Bin(x),x)and pressENTER]

e Press(F4] and choose ‘integration by parts'.

* SMG provides adiaog box which requests f(x) and g’ (x). Enter the information or press
for Help (SMG will provide possible choice for f(x) and g’ (x)). Make sure that the
choice isthe one you want. Changeit if it is not.

e Press=+ until adialogwith f(x), f'(x), g(x) and g’ (x) is displayed.

e Press-—.
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*  Press[f4] and choose [ (cCF (x))dx - cf (f(x))dx.

*  Press[ENTER] to simplify.
e Press(F4] and choose Icos(x)dx - sn(x) .

SELECT TRANSFORMATION

inkedration by parts

Sz sinCxdx

Sef-gty ¥ g - figofla

Hintegration by parts

HlsinlA) + cos[% = H]

Sl sinx)d=

Eﬂ integration by substitution
F
3
4ilenter =ubexpr selection

5

FHrewrite as 7

fixd =

FAQinnEeUFFS 12712 CorPUts INdghinits INEE3ral

FRIN EAD AUTO FUNC 6/ &

g' (= zindx) |
Enter=0k Fi=HELF ESC=CAHCEL
HMAIN FAD AUTO FUMC B/ &

intedration by parks

[ e L B gty

2 = Iy
OR300 3 3 - SAED

i
'l

flx1=x %(g:l=sin(x)

E(FI=1 a0 = ~costa

—

Erit.et=0k

Enter=0K2 CF1=HELP>

CESC=CAHCEL

E Fu FE* | FE™

Set |Prob

Bt |Trans [Taols|ctrl| 2]

Plz:iCompute Indefinite Integral

J{xsinCxn)d=
Brif-g's # £f-9 - rig-f'z
% mcostx) = [ -cos0x)- 1)dx
BICC ORI, XD # coFOFOxd,HD
- s = (=10 sl

w- moos(a) - [ -cosix) - 1)dx
BLCo FCxd, %0 » o JOF(xd,u0
we moos(x) — [ ~1)-f cosixidx
Fzimplify
-x-cos(x) + [ cos(xdx

FRIN

EAD AUTO FUNC 6/ &

Calc Home Screen

FAQinnEeUFFS 12712 CorPUts INdghinits INEE3ral
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Warm Up:
TEH: ﬁﬂrezb'r'u ,:Fﬁj:luf,:';r Prrﬁfnlﬂ E1-2Fuﬁn'IJPI_] TEH: ﬁﬂrezb'r'u ,:Fﬁj:luf,:';r Prrﬁfnlﬂ E1-2Fuﬁn'IJPI_] TEH: ﬁﬂrezb'r'u ,:Fﬁj:luf,:';r Prrﬁfnlﬂ E1-2Fuﬁn'IJP
r=+a TE|
mOsd + 143 31-12 lFactDr‘[x2+4-x+4] lc.Fac.t,Dr‘[x2+4'x—4,x:]
NES Z G+ 27| (-2 (02~ 1) (x+ 2 (2 +
" factor(SS51234) ® factor{x?+ 4. -4 " cFactor(xZ + 4, x]
2 13 23 9263 %%+ 424 [+ "2-4)(x+ 2]
factor{5551234 ] 2t —d cFactor Cx"2+4, « 3]
FAIN FAD AUTO FLUMC Y,/Z0 | |MICHELLE FAD RUTO FUHC 20 | |MICHELLE FAD RUTO FUHC 230
TEH: ﬁﬂrezb'r'u ,:Fﬁj:luf,:';r Prrﬁfnlﬂ E1-2Fuﬁn'IJP
l%[xs +I-m+e 'x]
S F
B =oluelarea = base-height. . p
b - area
252 = height
solvelares=hase+height, ba..
FICHELLE FAD RUTO FUHC 230
8+8 Notice input and output
9/4+1/3 Now press (green) Diamond, then ENTER
to see approximate answer
sin(rt/4) nislocated at 2" ~. Notice the radical.
factor(your phone number) Factor isin the F2 Algebra menu
Does anyone have a prime phone number?
factor(x"2 + 4x + 4) Factors...
factor(x"2 + 4x - 4) Factors over integers only
factor(x"2 + 4x - 4, X) Factors over reals
cFactor(x"2 + 4) Factoring over complex numbers
Gosia Brothers, Page 6
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d(X"3 + 3x + e”\(-X), X)
solve(area = base * height, base) The CAS treats words as multi-char
variables (up to 8 chars)

Patterns:
TE}_T: nﬁsﬁru it akmar|Framin |:1-zFuEn'u»J_ hata|hehe alcare|nthar e amin|c1dae s hata|hehe alcare|nthar e amin|c1dae s
N ERE 1@
« 1515 5.3 'EXPaHd[Ewaz% , mile? 3w <%
05 JZ-5 5-IT6 RO+ 2oyt {2'x 3-xZ 4-x° 5S-xt
=515 25-[3| |= expancl(x + 4)°) "ifn=¢1 2 3 4 5
w55 25-J18 O+ 3T g+ 3wty i1 -1 i -1
anstlakliSh expand{ Cxty 2 E5 ] ithln={1,2,3,4,5,6
FAIN FAD AUTO FLUMWC 530 | [FHAIN RAD AUTO FUHWEC c'30 | [HAIN RAD AUTO FUHWEC ' 30
hata|hehe alcare|nthar e amin|c1dae s
s (5.7 3535
=i {35%5) 218-x7
=L (z18-%7) 1658
ditanstly, =i
AN RAD AUTO FUHWEC 330
V(2)* v (5) enter Enter thefirst calculation
* +/(5) enter Now multiply that answer by square root of 5
enter, enter...
expand((x+y)"2) expand function is on the F2 Algebramenu
expand((x+y)"3) Edit the 2 to a 3 (press right cursor to edit)

Discuss patterns of coefficients

d{{ x?, x*3, x4, x"\5}) Show pattern of derivatives by using alist, with the
brackets and commas
i“n|n={1,2,3,4,5,6} Another pattern, using the “such that” character and
alist
d(5x"7, x) enter Enter the first calculated derivative
d(ans(1), x) enter Edit the author line (press right cursor) then put

ans(1) instead of 5x"7.
Use 2™ (-) to get ans(1)
enter, enter... Press Enter to continue taking derivatives

Advanced:

Too1s|ATAcbra|Calcither |FrAmi0|Clean e Too1s|ATAcbra|Calcither |FrAmi0|Clean e
2= a2 (a+ 1)2
= deSoluety’ =t-sinctd, t,w|[m = (x5 —F
= -t -cos(t)+sinit) + B2(| ==1
- L, 1|:|[ 2) m LA d ¥ ln(El — s+ G
dilif‘(x))'gtxj + di(gu:xn-r.r - Ei A s et s o 4'51:(3:.'3;23. N
EVatx"2.x, 1,102 solveisintxr=dsintx=d, ]
AN FAD AUTO FLUHC 1/ & FICHELLE FAD AUTO FLUHC ¢'30 | [MAIN FAD AUTO FLUHC L)
J(J((X*y*2,Xx),Y) A doubleintegral
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d(f(x)*g(x), x) The Product Rule

deSolve(y’ =t*sin(t),t,y)  Primechar is 2™ =, list indep then dependent
variable, and @2 is a constant

2(a*x"2, x,1,10) Summation character isin the F3 menu

2(x"3,x, 1, Q)

J(In(x), x, €) Adding the last argument, a character, gives you the
“+C” constant

solve(sin(x) = 4sin(x), X) @n2 is aconstant integer

Note: Calculus Tools app has Implicit Derivatives and other tools.
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